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Recirculation Loops Operating 
3.4.1

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.1 Recirculation Loops Operating

LCO 3.4.1

APPLICABILITY:

Two recirculation loops with matched flows shall be in 
operation, 

OR 

One recirculation loop shall be in operation with the 
following limits applied when the associated LCO is 
applicable: 

a. LCO 3.2.1, "AVERAGE PLANAR LINEAR HEAT GENERATION RATE 
(APLHGR)," single loop operation limits specified in the 
COLR; 

b. LCO 3.2.2, "MINIMUM CRITICAL POWER RATIO (MCPR)," single 
loop operation limits specified in the COLR; 

c. LCO 3.3.1.1, "Reactor Protection System (RPS) 
Instrumentation," Function 2.b (Average Power Range 
Monitors Flow Biased Neutron Flux-High), Allowable 
Value of Table 3.3.1.1-1 is reset for single loop 
operation; and 

d. LCO 3.3.2.1, "Control Rod Block Instrumentation," 
Function l.a (Rod Block Monitor-Upscale), Allowable 
Value of Table 3.3.2.1-1 is reset for single loop 
operation.

MODES 1 and 2.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. No recirculation loops A.1 Be in MODE 2. 8 hours 
in operation.  

AND 

A.2 Be in MODE 3. 12 hours 

(continued)
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Recirculation Loops Operating 
3.4.1

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

B. Recirculation loop B.1 Declare the 2 hours 
flow mismatch not recirculation loop 
within limits, with lower flow to be 

"not in operation." 

C. Requirements of the C.1 Satisfy the 24 hours 
LCO not met for requirements of the 
reasons other than LCO.  
Condition A or B.  

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

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.4.1.1 -------------------- NOTE---------------
Not required to be performed until 24 hours 
after both recirculation loops are in 
operation.  

Verify jet pump loop flow mismatch with 24 hours 
both recirculation loops in operation is: 

a. < 10% of rated core flow when 
operating at < 70% of rated core flow; 
and 

b. < 5% of rated core flow when operating 
at > 70% of rated core flow.
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Jet Pumps 
3.4.2

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.2 Jet Pumps

LCO 3.4.2 

APPLICABILITY:

All jet pumps shall be OPERABLE.  

MODES 1 and 2.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more jet pumps A.1 Be in MODE 3. 12 hours 
inoperable.
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Jet Pumps 
3.4.2

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.4.2.1 ------------------- NOTES-----------------
1. Not required to be performed until 

4 hours after associated recirculation 
loop is in operation.  

2. Not required to be performed until 
24 hours after > 25% RTP.  

Verify at least one of the following 24 hours 
criteria (a or b) is satisfied for each 
operating recirculation loop: 

a. Recirculation pump flow to speed ratio 
differs by K 10% from established 
patterns.  

b. Each jet pump flow differs by < 10% 
from established patterns.

Quad Cities 1 and 2 3.4.2-2 Amendment No.



Safety and Relief Valves 
3.4.3

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.3 Safety and Relief Valves

LCO 3.4.3

APPLICABILITY:

The safety function of 9 safety valves shall be OPERABLE.  

AND 

The relief function of 5 relief valves shall be OPERABLE.

MODES 1, 2, and 3.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One relief valve A.1 Restore the relief 14 days 
inoperable, valve to OPERABLE 

status.  

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

B.2 Be in MODE 4. 36 hours 
OR 

Two or more reiief 
valves inoperable.  

OR 

One or more safety 
valves inoperable.
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Safety and Relief Valves 
1 3.4.3

SURVEILLANCE REQUIREMENTS

Verify the safety function lift setpoints 
of the safety valves are as follows:

Number of 
Safety Valves 

1 
2 
2 
4

Setpoint 
(psiq)

1135 + 11.3 
1240 + 12.4 
1250 + 12.5 
1260 + 12.6

FREQUENCY

In accordance 
with the 
Inservice 
Testing Program

SR 3.4.3.2 ------------------ NOTE -------------------
Not required to be performed until 12 hours 
after reactor steam pressure and flow are 
adequate to perform the test.  

Verify each relief valve opens when 24 months 
manually actuated.  

SR 3.4.3.3 ------------------- NOTE----------------
Valve actuation may be excluded.  

Verify each relief valve actuates on an 24 months 
actual or simulated automatic initiation 
signal.

Quad Cities 1 and 2

SURVEILLANCE

SR 3.4.3.1
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RCS Operational LEAKAGE 
3.4.4

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.4 RCS Operational LEAKAGE

LCO 3.4.4 RCS operational LEAKAGE shall be limited to:

a. No pressure boundary LEAKAGE; 

b. < 5 gpm unidentified LEAKAGE; 

c. < 25 gpm total LEAKAGE averaged over the previous 
24 hour period; and 

d. < 2 gpm increase in unidentified LEAKAGE within the 
previous 24 hour period in MODE 1.

APPLICABILITY: MODES 1, 2, and 3.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Unidentified LEAKAGE A.1 Reduce LEAKAGE to 4 hours 

not within limit, within limits.  

OR 

Total LEAKAGE not 
within limit.  

B. Unidentified LEAKAGE B.1 Reduce unidentified 4 hours 
increase not within LEAKAGE increase to 
limit. within limits.  

OR 

(continued)
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RCS Operational LEAKAGE 
i 3.4.4

ACTIONS 

CONDITION REOUIRED ACTION COMPLETION TIME 

B. (continued) B.2 Identify source of 4 hours 
unidentified LEAKAGE 
increase is not IGSCC 
susceptible material.  

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

C.2 Be in MODE 4. 36 hours 
OR 

Pressure boundary 
LEAKAGE exists.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.4.4.1 Verify RCS unidentified and total LEAKAGE 12 hours 
and unidentified LEAKAGE increase are 
within limits.
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RCS Leakage Detection Instrumentation 
3.4.5 

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.5 RCS Leakage Detection Instrumentation

LCO 3.4.5

APPLICABILITY:

The following RCS leakage detection instrumentation shall be 
OPERABLE: 

a. Drywell floor drain sump monitoring system; and 

b. Primary containment atmospheric monitoring system.

MODES 1, 2, and 3.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Drywell floor drain ------------- NOTE -----------
sump monitoring system LCO 3.0.4 is not applicable.  
in o pe ra b le . - ------- ---- -------- --------

A.1 Restore drywell floor 30 days 
drain sump monitoring 
system to OPERABLE 
status.  

(continued)
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RCS Leakage Detection Instrumentation 
3.4.5

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

B. Required primary --------------NOTE---------
containment LCO 3.0.4 is not applicable.  
atmospheric 
particulate monitoring 
system inoperable. B.1 Analyze grab samples Once per 

of primary 12 hours 
containment 
atmosphere.  

AND 

B.2 Restore required 30 days 
primary containment 
atmospheric 
particulate 
monitoring system to 
OPERABLE status.  

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

C.2 Be in MODE 4. 36 hours 

D. All required leakage D.1 Enter LCO 3.0.3. Immediately 
detection systems 
inoperable.
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RCS Leakage Detection Instrumentation 
3.4.5 

SURVEILLANCE REQUIREMENTS 

----------------------------------- NOTE --------------------------------------
When a channel is placed in an inoperable status solely for performance of 
required Surveillances, entry into associated Conditions and Required Actions 
may be delayed for up to 6 hours provided the other required leakage detection 
instrumentation is OPERABLE.  
.. . . . . . . . . .. . . . . . . ..---------------------------------------------------------

SURVEILLANCE FREQUENCY 

SR 3.4.5.1 Verify primary containment atmospheric 12 hours 
monitoring system operating.  

SR 3.4.5.2 Perform a CHANNEL FUNCTIONAL TEST of 31 days 
required leakage detection instrumentation.  

SR 3.4.5.3 Perform a CHANNEL CALIBRATION of required 24 months 
leakage detection instrumentation.

Quad Cities 1 and 2 3.4.5-3 Amendment No.



RCS Specific Activity 
3.4.6

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.6 RCS Specific Activity

LCO 3.4.6

APPLICABILITY:

The specific activity of the reactor coolant shall be 
limited to DOSE EQUIVALENT 1-131 specific activity < 0.2 
pCi/gm.

MODE 1, 
MODES 2 and 3 with any main steam line not i sol ated.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Reactor coolant -------------NOTE--------
specific activity LCO 3.0.4 is not applicable.  
> 0 .2 uC i/gm and ---------------------------
< 4.0 uCi/gm DOSE 
EQUIVALENT 1-131. A.1 Determine DOSE Once per 4 hours 

EQUIVALENT 1-131.  

AND 

A.2 Restore DOSE 48 hours 
EQUIVALENT 1-131 to 
within limits.  

B. Required Action and B.1 Determine DOSE Once per 4 hours 
associated Completion EQUIVALENT 1-131.  
Time of Condition A 
not met. AND 

OR B.2.1 Isolate all main 12 hours 
steam lines.  

Reactor Coolant 
specific activity OR 
> 4.0 uCi/gm Dose 
EQUIVALENT 1-131.  

(continued)

Quad Cities 1 and 2 3.4.6-1 Amendment No.



RCS Specific Activity 
3.4.6

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

B. (continued) B.2.2.1 Be in MODE 3. 12 hours 

AND 

B.2.2.2 Be in MODE 4. 36 hours 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.4.6.1 ------------------- NOTE -------------------
Only required to be performed in MODE 1.  

Verify reactor coolant DOSE EQUIVALENT 7 days 
1-131 specific activity is < 0.2 yCi/gm.

Quad Cities I and 2 3.4.6-2 Amendment No.



RHR Shutdown Cooling System-Hot Shutdown 
3.4.7 

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.7 Residual Heat Removal (RHR) Shutdown Cooling System-Hot Shutdown

LCO 3.4.7

APPLICABILITY:

Two RHR shutdown cooling subsystems shall be OPERABLE.  

-------------------------- -- NOTE ---------------------------
One RHR shutdown cooling subsystem may be inoperable for up 
to 2 hours for the performance of Surveillances.

MODE 3, with reactor steam dome pressure less than the RHR 
cut-in permissive pressure.

ACTIONS

-------------------------------- -NOTE NOT ES -------------------------- ---------
1. LCO 3.0.4 is not applicable.  

2. Separate Condition entry is allowed for each RHR shutdown cooling 
subsystem.  

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

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or two RHR A.1 Initiate action to Immediately 
shutdown cooling restore RHR shutdown 
subsystems inoperable, cooling subsystem(s) 

to OPERABLE status.  

AND 

(continued)
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RHR Shutdown Cooling System-Hot Shutdown 
3.4.7

ACTIONS

CONDITION IREQUIRED ACTION I COMPLETION TIME

A. (continued) A.2

AND 

A.3

AND 

A.4

Verify an alternate 
method of decay heat 
removal is available 
for each inoperable 
RHR shutdown cooling 
subsystem.

--------NOTE------
Only applicable if 
both RHR shutdown 
cooling subsystems 
are inoperable.  

Verify reactor 
coolant circulation 
by an alternate 
method.

-NOTE -------
Only applicable if 
both RHR shutdown 
cooling subsystems 
are inoperable.  

Monitor reactor 
coolant temperature 
and pressure.

AND

A.5 Be in MODE 4.

1 hour 

1 hour 

AND 

Once per 12 
hours thereafter 

Once per hour 

24 hours

Quad Cities 1 and 2

___________________________________ L ______________________________________ I ______________________
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RHR Shutdown Cooling System-Hot Shutdown 
3.4.7

SURVEILLANCE REQUIREMENTS

-------------- -- NOTE----------------
Not required to be met until 2 hours after 
reactor steam dome pressure is less 
than the RHR cut-in permissive pressure.  

Verify each RHR shutdown cooling subsystem 
manual and power operated 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.

FREQUENCY
4

12 hours

I ______________________________

Quad Cities 1 and 2

SURVEILLANCE

SR 3.4.7.1
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RHR Shutdown Cooling System-Cold Shutdown 
3.4.8 

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.8 Residual Heat Removal (RHR) Shutdown Cooling System-Cold Shutdown

LCO 3.4.8

APPLICABILITY:

Two RHR shutdown cooling subsystems shall be OPERABLE.  

--------- -------- ------ - NOTES ----------------------
1. Not required to be met during hydrostatic testing.  

2. One RHR shutdown cooling subsystem may be inoperable for 
up to 2 hours for the performance of Surveillances.  

S............................................................

MODE 4.

ACTIONS 

-------------------------------- -NOTE NOTE ------------------------- -----------
Separate Condition entry is allowed for each shutdown cooling subsystem.  

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or two RHR A.1 Verify an alternate 1 hour 
shutdown cooling method of decay heat 
subsystems inoperable, removal is available AND 

for each inoperable 
RHR shutdown cooling Once per 
subsystem. 24 hours 

thereafter 
AND 

(continued)
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RHR Shutdown Cooling System-Cold Shutdown 
3.4.8

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. (continued) A.2 --------- NOTE------
Only applicable if 
both RHR shutdown 
cooling subsystems 
are inoperable.  

Verify reactor 1 hour 
coolant circulating 
by an alternate AND 
method.  

Once per 
12 hours 
thereafter 

AND 

A.3 ---------- NOTE------
Only applicable if 
both RHR shutdown 
cooling subsystems 
are inoperable.  

Monitor reactor Once per hour 
coolant temperature.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.4.8.1 Verify each RHR shutdown cooling subsystem 12 hours 
manual and power operated 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.

Quad Cities 1 and 2 3.4.8-2 Amendment No-



RCS P/T Limits 
3.4.9

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.9 RCS Pressure and Temperature (P/T) Limits

LCO 3.4.9 

APPLICABILITY:

RCS pressure, RCS temperature, RCS heatup and cooldown 
rates, and the recirculation pump starting temperature 
requirements shall be maintained within limits.  

At all times.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A ----------- NOTE---------- A.1 Restore parameter(s) 30 minutes 
Required Action A.2 to within limits.  
shall be completed if 
this Condition is AND 
entered.  

A.2 Determine RCS is 72 hours 
acceptable for 

Requirements of the continued operation.  
LCO not met in MODE 1, 
2, or 3.  

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

B.2 Be in MODE 4. 36 hours 

(continued)
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RCS P/T Limits 3.4.9

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

C. ---------- NOTE--------- C.1 Initiate action to Immediately 
Required Action C.2 restore parameter(s) 
shall be completed if to within limits.  
this Condition is 
entered. AND 

C.2 Determine RCS is Prior to 
Requirements of the acceptable for entering MODE 2 
LCO not met in other operation. or 3.  
than MODES 1, 2, 
and 3.

Quad Cities 1 and 2 3.4.9-2 Amendment No-



RCS P/T Limits 
3.4.9

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.4.9.1 -------------------- NOTE------------------
Only required to be performed during RCS 
heatup and cooldown operations and RCS 
inservice leak and hydrostatic testing.  

Verify: 30 minutes 

a. RCS pressure and RCS temperature are 
within the applicable limits specified 
in Figures 3.4.9-1, 3.4.9-2, and 
3.4.9-3; 

b. RCS heatup and cooldown rates are 
< 100°F in any 1 hour period; and 

c. RCS temperature change during 
inservice leak and hydrostatic testing 
is < 20 °F in any 1 hour period when 
the RCS pressure and RCS temperature 
are being maintained within the limits 
of Figure 3.4.9-1.  

SR 3.4.9.2 Verify RCS pressure and RCS temperature are Once within 
within the applicable criticality limits 15 minutes 
specified in Figure 3.4.9-3. prior to 

control rod 
withdrawal for 
the purpose of 
achieving 
criticality 

(continued)
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RCS P/T Limits 
3.4.9

SURVEILLANCE REQUIREMENTS

SURVEILLANCE

SR 3.4.9.3 ------------------- NOTE ------------------
Only required to be met in MODES 1, 2, 3, 
and 4 during recirculation pump startup.  

Verify the difference between the bottom 
head coolant temperature and the reactor 
pressure vessel (RPV) coolant temperature 
is < 1450 F.

SR 3.4.9.4 ------------------ NOTE----------------
Only required to be met in MODES 1, 2, 3, 
and 4 during recirculation pump startup.  

Verify the difference between the reactor 
coolant temperature in the recirculation 
loop to be started and the RPV coolant 
temperature is < 500 F.

FREQUENCY

Once within 
15 minutes 
prior to each 
startup of a 
reci rcul ati on 
pump

I.

Once within 
15 minutes 
prior to each 
startup of a 
reci rcul ation 
pump

SR 3.4.9.5 ------------------ NOTE----------------
Only required to be performed when 
tensioning the reactor vessel head bolting 
studs.  

Verify reactor vessel flange and head 30 minutes 
flange temperatures are > 83 0 F.

(continued)
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RCS P/T Limits 
3.4.9

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.4.9.6 -------------------- NOTE------------------
Not required to be performed until 
30 minutes after RCS temperature < 93 0 F in 
MODE 4.  

Verify reactor vessel flange and head 30 minutes 
flange temperatures are > 83 0 F.  

SR 3.4.9.7 --------------------NOTE-----------------
Not required to be performed until 12 hours 
after RCS temperature K 113 0 F in MODE 4.  

Verify reactor vessel flange and head 12 hours 
flange temperatures are > 83°F.

Quad Cities 1 and 2 3.4.9-S Amendment No.



RCS P/T Limits 
3.4.9
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RCS P/T Limits 
S3.4.9
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Reactor Steam Dome Pressure 
3.4.10

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.10 Reactor Steam Dome Pressure

LCO 3.4.10 

APPLICABILITY:

The reactor steam dome pressure shall be < 1005 psig.  

MODES 1 and 2.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Reactor steam dome A.1 Restore reactor steam 15 minutes 
pressure not within dome pressure to 
limit, within limit.  

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

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.4.10.1 Verify reactor steam dome pressure is 12 hours 
< 1005 psig.

Quad Cities 1 and 2 3.4.10-1 Amendment No.



Recirculation Loops Operating 
B 3.4.1

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.1 Recirculation Loops Operating 

BASES

BACKGROUND The Reactor Recirculation System is designed to provide a 
forced coolant flow through the core to remove heat from the 
fuel. The forced coolant flow removes heat at a faster rate 
from the fuel than would be possible with just natural 
circulation. The forced flow, therefore, allows operation 
at significantly higher power than would otherwise be 
possible. The recirculation system also controls reactivity 
over a wide span of reactor power by varying the 
recirculation flow rate to control the void content of the 
moderator. The Reactor Recirculation System consists of two 
recirculation pump loops external to the reactor vessel.  
These loops provide the piping path for the driving flow of 
water to the reactor vessel jet pumps. Each external loop 
contains one variable speed motor driven recirculation pump, 
a motor generator (MG) set to control pump speed and 
associated piping, jet pumps, valves, and instrumentation.  
The recirculation loops are part of the reactor coolant 
pressure boundary and are located inside the drywell 
structure. The jet pumps are reactor vessel internals.

The recirculated coolant consists of saturated water from 
the steam separators and dryers that has been subcooled by 
incoming feedwater. This water passes down the annulus 
between the reactor vessel wall and the core shroud. A 
portion of the coolant flows from the vessel, through the 
two external recirculation loops, and becomes the driving 
fl'ow for the jet pumps. Each of the two external 
recirculation loops discharges high pressure flow into an 
external manifold, from which individual recirculation inlet 
lines are routed to the jet pump risers within the reactor 
vessel. The remaining portion of the coolant mixture in the 
annulus becomes the suction flow for the jet pumps. This 
flow enters the jet pump at suction inlets and is 
accelerated by the driving flow. The drive flow and suction 
flow are mixed in the jet pump throat section and result in 
partial pressure recovery. The total flow then passes 
through the jet pump diffuser section into the area below 
the core (lower plenum), gaining sufficient head in the 
process to drive the required flow upward through the core.  
The subcooled water enters the bottom of the fuel channels 
and contacts the fuel cladding, where heat is transferred 

(continued)
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Recircul-ation Loops Operating 
i B 3.4.1

BASES

BACKGROUND 
(continued)

to the coolant. As it rises, the coolant begins to boil, 
creating steam voids within the fuel'channel that continue 
until the coolant exits the core. Because of reduced 
moderation, the steam voiding introduces negative reactivity 
that must be compensated for to maintain or to increase 
reactor power. The recirculation flow control allows 
operators to increase recirculation flow and sweep some of 
the voids from the fuel channel, overcoming the negative 
reactivity void effect. Thus, the reason for having 
variable recirculation flow is to compensate for reactivity 
effects of boiling over a wide range of power generation 
(i.e., 55 to 100% of RTP) without having to move control 
rods and disturb desirable flux patterns.

Each recirculation loop is manually started from the control 
room. The MG set provides regulation of individual 
recirculation loop drive flows. The flow in each loop is 
manually controlled.

APPLICABLE 
SAFETY ANALYSES

The operation of the Reactor Recirculation System is 

an initial condition assumed in the design basis loss of 
coolant accident (LOCA) (Ref. 1). During a LOCA caused by a 
recirculation loop pipe break, the intact loop is assumed to 
provide coolant flow during the first few seconds of the 

accident. The initial core flow decrease is rapid because 
the recirculation pump in the broken loop ceases to pump 
reactor coolant to the vessel almost immediately. The pump 
in the intact loop coasts down relatively slowly. This pump 

coastdown governs the core flow response for the next 
several seconds until the jet pump suction is uncovered 
(Ref. 1). The analyses assume that both loops are operating 

at the same flow prior to the accident. However, the LOCA 
analysis was reviewed for the case with a flow mismatch 
between the two loops, with the pipe break assumed to be in 
the loop with the higher flow. While the flow coastdown and 
core response are potentially more severe in this assumed 
case (since the intact loop starts at a lower flow rate and 
the core response is the same as if both loops were 
operating at a lower flow rate), a small mismatch has been 
determined to be acceptable based on engineering judgement.  
The recirculation system is also assumed to have sufficient 
flow coastdown characteristics to maintain fuel thermal 
margins during abnormal operational transients (Ref. 2), 
which are analyzed in Chapter 15 of the UFSAR.

(continued)
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Recirculation Loops Operating 
B 3.4.1 

BASES 

APPLICABLE A plant specific LOCA analysis has been performed assuming 
SAFETY ANALYSES only one operating recirculation loop. This analysis has 

(continued) demonstrated that, in the event of a LOCA caused by a pipe 
break in the operating recirculation loop, the Emergency 
Core Cooling System response will provide adequate core 
cooling, provided the APLHGR requirements are modified 
accordingly (Ref. 3).  

The transient analyses in Chapter 15 of the UFSAR have also 
been performed for single recirculation loop operation 
(Ref. 4) and demonstrate sufficient flow coastdown 
characteristics to maintain fuel thermal margins during the 
abnormal operational transients analyzed provided the MCPR 
requirements are modified. During single recirculation loop 
operation, modification to the Reactor Protection System 
(RPS) average power range monitor (APRM) and the Rod Block 
Monitor Allowable Values is also required to account for the 
different relationships between recirculation drive flow and 
reactor core flow. The APLHGR and MCPR limits for single 
loop operation are specified in the COLR. The APRM Flow 
Biased Neutron Flux-High Allowable Value is in LCO 3.3.1.1, 
"Reactor Protection System (RPS) Instrumentation." The Rod 
Block Monitor-Upscale Allowable Value is in LCO 3.3.2.1, 
"Control Rod Block Instrumentation." 

Recirculation loops operating satisfies Criterion 2 of 
10 CFR 50.36(c)(2)(ii).  

LCO Two recirculation loops are normally required to be in 
operation with their flows matched within the limits 
specified in SR 3.4.1.1 to ensure that during a LOCA caused 
by a break of the piping of one recirculation loop the 
assumptions of the LOCA analysis are satisfied.  
Alternatively, with only one recirculation loop in 
operation, modifications to the required APLHGR limits 
(LCO 3.2.1, "AVERAGE PLANAR LINEAR HEAT GENERATION RATE 
(APLHGR)"), MCPR limits (LCO 3.2.2, "MINIMUM CRITICAL POWER 
RATIO (MCPR)"), APRM Flow Biased Neutron Flux-High 
Allowable Value (LCO 3.3.1.1), and the Rod Block Monitor
Upscale Allowable Value (LCO 3.3.2.1) must be applied to 
allow continued operation consistent with the assumptions of 
Reference 3.  

(continued)
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BASES (continued) 

APPLICABILITY In MODES 1 and 2, requirements for operation of the Reactor 
Coolant Recirculation System are necessary since there is 
considerable energy in the reactor core and the limiting 
design basis transients and accidents are assumed to occur.  

In MODES 3, 4, and 5, the consequences of an accident are 
reduced and the coastdown characteristics of the 
recirculation loops are not important.  

ACTIONS A.1 and A.2 

With no recirculation loops in operation, the probability of 
thermal-hydraulic oscillations is greatly increased.  
Therefore, action must be taken as soon as practicable to 
reduce power to assure stability concerns are addressed and 
place the unit in at least MODE 2 within 8 hours and to MODE 
3 within 12 hours. In this condition, the recirculation 
loops are not required to be operating because of the 
reduced severity of DBAs and transients and minimal 
dependence on the recirculation loop coastdown 
characteristics. The allowed Completion Times are 
reasonable, based on operating experience, to reach the 
required plant conditions from full power conditions in an 
orderly manner and without challenging plant systems.  

B.1 and C.1 

With both recirculation loops operating but the flows not 
matched, the flows must be matched within 2 hours. If 
matched flows are not restored, the recirculation loop with 
the lower flow must be declared "not in operation," as 
required by Required Action B.1. This Required Action does 
not require tripping the recirculation pump in the lowest 
flow loop when the mismatch between total jet pump flows of 
the two loops is greater than the required limits. However, 
in cases where large flow mismatches occur, low flow or 
reverse flow can occur in the low flow loop jet pumps, 
causing vibration of the jet pumps. If zero or reverse flow 
is detected, the condition should be alleviated by changing 
pump speeds to re-establish forward flow or by tripping the 
pump.  

(continued)
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BASES 

ACTIONS B.1 and C.1 (continued) 

With the requirements of the LCO not met for reasons other 
than Condition A or B (e.g., one loop "not in operation"), 
the recirculation loops must be restored to operation with 
matched fl.ows within 24 hours. A recirculation loop is 
considered not in operation when the pump in that loop is 
idle or when the mismatch between total jet pump flows of 
the two loops is greater than required limits for greater 
than 2 hours (i.e., Required Action B.1 has been taken).  
Should a LOCA occur with one recirculation loop not in 
operation, the core flow coastdown and resultant core 
response may not be bounded by the LOCA analyses.  
Therefore, only a limited time is allowed to restore the 
inoperable loop to operating status.  

Alternatively, if the single loop requirements of the LCO 
are applied to the APLHGR and MCPR operating limits and RPS 
and RBM Allowable Values, operation with only one 
recirculation loop would satisfy the requirements of the LCO 
and the initial conditions of the accident sequence.  

The 2 hour and 24 hour Completion Times are based on the low 
probability of an accident occurring during this time 
period, on a reasonable time to complete the Required 
Action, and on frequent core monitoring by operators 
allowing abrupt changes in core flow conditions to be 
quickly detected.  

D.1 

With the Required Action and associated Completion Time of 
Condition C 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. In this 
condition, the recirculation loops are not required to be 
operating because of the reduced severity of DBAs and 
minimal dependence on the recirculation loop coastdown 
characteristics. 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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Recirculation Loops Operating 
B 3.4.1 

BASES (continued) 

SURVEILLANCE SR 3.4.1.1 
REQUIREMENTS 

This SR ensures the recirculation loops are within the 
allowable limits for mismatch. At low core flow (i.e., 
< 70% of rated core flow), the APLHGR and MCPR requirements 
provide larger margins to the fuel cladding integrity Safety 
Limit such that the .potential adverse effect of early 
boiling transition during a LOCA is reduced. A larger flow 
mismatch can therefore be allowed when core flow is < 70% of 
rated core flow. The jet pump loop flow, as used in this 
Surveillance, is the summation of the flows from all of the 
jet pumps associated with a single recirculation loop.  

The mismatch is measured in terms of percent of rated core 
flow. If the flow mismatch exceeds the specified limits, 
the loop with the lower flow is considered not in operation.  
This SR is not required when both loops are not in operation 
since the mismatch limits are meaningless during single loop 
or natural circulation operation. The Surveillance must be 
performed within 24 hours after both loops are in operation.  
The 24 hour Frequency is consistent with the Surveillance 
Frequency for jet pump OPERABILITY verification and has been 
shown by operating experience to be adequate to detect off 
normal jet pump loop flows in a timely manner.  

REFERENCES 1. UFSAR, Section 6.3.3.2.  

2. UFSAR, Chapter 15.  

3. UFSAR, Section 6.3.3.2.2.4.  

4. UFSAR, Section 15.3.6.
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Jet Pumps 
B 3.4.2 

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.2 Jet Pumps 

BASES 

BACKGROUND The Reactor Recirculation System is described in the 
Background section of the Bases for LCO 3.4.1, 
"Recirculation Loops Operating," which discusses the 
operating characteristics of the system and how these 
characteristics affect the Design Basis Accident (DBA) 
analyses.  

The jet pumps are part of the Reactor Recirculation System 
and are designed to provide forced circulation through the 
core to remove heat from the fuel. The jet pumps are 
located in the annular region between the core shroud and 
the vessel inner wall. Because the jet pump suction 
elevation is at two-thirds core height, the vessel can be 
reflooded and coolant level maintained at two-thirds core 
height even with the complete break of the recirculation 
loop pipe that is located below the jet pump suction 
elevation.  

Each reactor recirculation loop contains ten jet pumps.  
Recirculated coolant passes down the annulus between the 
reactor vessel wall and the core shroud. A portion of the 
coolant flows from the vessel, through the two external 
recirculation loops, and becomes the driving flow for the 
jet pumps. Each of the two external recirculation loops 
discharges high pressure flow into an external manifold from 
which individual recirculation inlet lines are routed to the 
jet pump risers within the reactor vessel. The remaining 
portion of the coolant mixture in the annulus becomes the 
suction flow for the jet pumps. This flow enters the jet 
pump at suction inlets and is accelerated by the drive flow.  
The drive flow and suction flow are mixed in the jet pump 
throat section and result in partial pressure recovery. The 
total flow then passes through the jet pump diffuser section 
into the area below the core (lower plenum), gaining 
sufficient head in the process to drive the required flow 
upward through the core.  

APPLICABLE Jet pump OPERABILITY is an explicit assumption in the design 
SAFETY ANALYSES basis loss of coolant accident (LOCA) analysis evaluated in 

Reference 1.  

(continued)
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Jet Pumps 
B 3.4.2

BASES

APPLICABLE 
SAFETY ANALYSES 

(continued)

LCO

The capability of reflooding the core to two-thirds core 
height is dependent upon the structural integrity of the jet 
pumps. If the structural system, including the beam holding 
a jet pump in place, fails, jet pump displacement and 
performance degradation could occur, resulting in an 
increased flow area through the jet pump and a lower core 
flooding elevation. This could adversely affect the water 
level in the core during the reflood phase of a LOCA as well 
as the assumed blowdown flow during a LOCA.  

Jet pumps satisfy Criterion 3 of 10 CFR 50.36(c)(2)(ii).

The structural failure of any of the jet pumps could cause 
significant degradation in the ability of the jet pumps to 
allow reflooding to two-thirds core height during a LOCA.  
OPERABILITY of all jet pumps is required to ensure that 
operation of the Reactor Recirculation System will be 
consistent with the assumptions used in the licensing basis 
analysis (Ref. 1).

APPLICABILITY

ACTIONS

In MODES 1 and 2, the jet pumps are required to be OPERABLE 
since there is a large amount of energy in the reactor core 
and since the limiting DBAs are assumed to occur in these 
MODES. This is consistent with the requirements for 
operation of the Reactor Recirculation System (LCO 3.4.1).  

In MODES 3, 4, and 5, the Reactor Recirculation System is 
not required to be in operation, and when not in operation, 
sufficient flow is not available to evaluate jet pump 
OPERABILITY.

A ._ _

An inoperable jet pump can increase the blowdown area and 
reduce the capability to reflood during a design basis LOCA.  
If one or more of the jet pumps are inoperable, 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 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 plajit systems.  

(continued)

Quad Cities 1 and 2 B 3.4.2-2 Revision No.
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B 3.4.2 

BASES (continued) 

SURVEILLANCE SR 3.4.2.1 
REQUIREMENTS 

This SR is designed to detect significant degradation in jet 
pump performance that precedes jet pump failure (Ref. 2).  
This SR is required to be performed only when the loop has 
forced recirculation flow since surveillance checks and 
measurements can only be performed during jet pump 
operation. The jet pump failure of concern is a complete 
mixer displacement due to jet pump beam failure. Jet pump 
plugging is also of concern since it adds flow resistance to 
the recirculation loop. Significant degradation is 
indicated if the specified criteria confirm unacceptable 
deviations from established patterns or relationships. The 
allowable deviations from the established patterns have been 
developed based on the variations experienced at plants 
during normal operation and with jet pump assembly failures 
(Refs. 2 and 3). Each recirculation loop must satisfy one 
of the performance criteria provided. Since refueling 
activities (fuel assembly replacement or shuffle, as well as 
any modifications to fuel support orifice size or core plate 
bypass flow) can affect the relationship between core flow, 
jet pump flow, and recirculation loop flow, these 
relationships may need to be re-established each cycle.  
Similarly, initial entry into extended single loop operation 
may also require establishment of these relationships.  
During the initial weeks of operation under such conditions, 
while base-lining new "established patterns", engineering 
judgement of the daily surveillance results is used to 
detect significant abnormalities which could indicate a jet 
pump failure.  

The recirculation pump speed operating characteristics (pump 
flow versus pump speed) are determined by the flow 
resistance from the loop suction through the jet pump 
nozzles. A change in the relationship may indicate a plug, 
flow restriction, loss in pump hydraulic performance, 
leakage, or new flow path between the recirculation pump 
discharge and jet pump nozzle. For this criterion, the pump 
flow versus pump speed relationship must be verified.  

Individual jet pumps in a recirculation loop normally do not 
have the same flow. The unequal flow is due to the drive 
flow manifold, which does not distribute flow equally to all 
risers. The flow pattern or relationship of one jet pump to 

(continued)
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BASES 

SURVEILLANCE 3.4.2.1 (continued) 
REQUIREMENTS 

the loop average is repeatable. An appreciable change in 
this relationship is an indication that increased (or 
reduced) resistance has occurred in one of the jet pumps.  

The deviations from normal are considered indicative of a 
potential problem in the recirculation drive flow or jet 
pump system (Ref. 2). Normal flow ranges and established 
jet pump flow patterns are established by plotting 
historical data as discussed in Reference 2.  

Flow from a jet pump may be used to simulate the flow in the 
other jet pump associated with the same riser. This 
allowance may be used for one or two jet pumps. This is 
necessary since one jet pump flow indication instrument line 
in Unit 1 has failed. An analysis has been performed which 
demonstrated the acceptability of this method (Ref. 4).  

The 24 hour Frequency has been shown by operating experience 
to be timely for detecting jet pump degradation and is 
consistent with the Surveillance Frequency for recirculation 
loop OPERABILITY verification.  

This SR is modified by two Notes. Note 1 allows this 
Surveillance not to be performed until 4 hours after the 
associated recirculation loop is in operation, since these 
checks can only be performed during jet pump operation. The 
4 hours is an acceptable time to establish conditions 
appropriate for data collection and evaluation.  

Note 2 allows this SR not to be performed until 24 hours 
after THERMAL POWER exceeds 25% RTP. During low flow 
conditions, jet pump noise approaches the threshold response 
of the associated flow instrumentation and precludes the 
collection of repeatable and meaningful data. The 24 hours 
is an acceptable time to establish conditions appropriate to 
perform this SR.  

REFERENCES 1. UFSAR, Section 6.3.  

2. GE Service Information Letter No. 330, including 
Supplement 1, "Jet Pump Beam Cracks," June 9, 1980.  

(continued)
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B 3.4.2

BASES

REFERENCES 3. NUREG/CR-3052, "Closeout of IE Bulletin 80-07: BWR Jet 
(continued) Pump Assembly Failure," November 1984.  

4. EAS 07-0289, Revision 1, "Safety Evaluation to Justify 
Operation With Loss of Jet Pump Flow Indication for 
Ouad.Cities 1 and 2," March 1989.
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B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.3 Safety and Relief Valves 

BASES 

BACKGROUND The ASME Boiler and Pressure Vessel Code requires the 
reactor pressure vessel be protected from overpressure 
during upset conditions by self-actuated safety valves. As 
part of the nuclear pressure relief system, the size and 
number of safety valves are selected such that peak pressure 
in the nuclear system will not exceed the ASME Code limits 
for the reactor coolant pressure boundary (RCPB). Each unit 
is designed with nine safety valves, one of these valves 
also functions in the relief mode. This valve is a dual 
function Target Rock safety/relief valve (S/RV).  

The safety valves and S/RV are located on the main steam 
lines between the reactor vessel and the first isolation 
valve within the drywell. The safety valves actuate in the 
safety mode (or spring mode of operation). In this mode, 
the safety valve opens when the inlet steam pressure reaches 
the lift set pressure. At that point, the vertical upward 
force generated by the inlet pressure under the valve disc 
balances the downward force generated by the spring. Slight 
steam leakage develops across the valve disc-to-seat 
interface and is directed into the huddle chamber. Pressure 
builds up rapidly in the huddle chamber developing an 
additional vertical lifting force on the disc and disc 
holder. This additional force in conjunction with the 
expansive characteristic of steam causes the valve to "pop" 
open to almost full lift. This satisfies the Code 
requirement. The S/RV is a dual function Target Rock valve 
that can actuate by either of two modes: the safety mode or 
the relief mode. In the safety mode (or spring mode of 
operation), the S/RV opens in the same manner as described 
above for the safety valves. In the relief mode (or power 
actuated mode of operation), automatic or manual switch 
actuation energizes a solenoid valve which pneumatically 
actuates a plunger located within the main valve body.  
Actuation of the plunger allows pressure to be vented from 
the top of the main valve piston. This allows reactor 
pressure to lift the main valve piston, which opens the main 
valve. The relief valves and S/RV discharge steam through a 
discharge line to a point below the minimum water level in 
the suppression pool. All other safety valves discharge 
directly to the drywell.  

(continued)
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Safety and Relief Valves 
B 3.4.3

BASES

BACKGROUND 
(continued)

In addition to the safety valves and S/RV, each unit is 
designed with four relief valves which actuate in the relief 
mode to control RCS pressure during transient conditions to 
prevent the need for safety valve actuation (except S/RV) 
following such transients. The relief valves are also 
located on the main steam lines between the reactor vessel 
and the first isolation valve within the drywell. These 
valves are sized by assuming a turbine trip, a coincident 
scram and a failure of the turbine bypass system. For Unit 
1, four of the relief valves are of the Electromatic type, 
which are opened by automatic or man,ual switch actuation of 
a solenoid. The switch energizes the solenoid to actuate a 
plunger, which contacts the pilot valve operating lever, 
thereby opening the pilot valve. When the pilot valve 
opens, pressure under the main valve disc is vented. This 
allows reactor pressure to overcome main valve spring 
pressure, which forces the main valve disc downward to open 
the main valve. For Unit 2, four of the relief valves are 
of the Target Rock power operated relief valve type. When 
the solenoid is energized, a magnetic force is developed 
which moves a plunger upward until it contacts the moveable 
core. This motion is transmitted through the pilot rod to 
fully open two pilot discs, allowing the control pressure 
above the main disc to vent through the second pilot seat to 
the downstream side of the valve. In addition, the motion 
of the pilot disc partially reduces the control pressure 
above the main disc. When the force of the control pressure 
acting on the top of the main disc falls below the force of 
the inlet pressure acting on the lower annular area, the 
main disc will move to the open position. In the open 
position, with the moveable core positioned close to the 
fixed core, the magnetic force is well in excess of the 
closing forces due to control pressure and return spring 
force. This ensures that the main disc will be held firmly 
in the open position. The main disc can be opened even with 
the valve inlet pressure equal to 0 psig. Two of the five 
relief valves are the low set relief valves and all of the 
relief valves, including the S/RV, are Automatic 
Depressurization System (ADS) valves. The low set relief 
requirements are specified in LCO 3.6.1.6, "Low Set Relief 
Valves," and the ADS requirements are specified in 
LCO 3.5.1, "ECCS-Operating."

(continued)
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BASES (continued)

APPLICABLE 
SAFETY ANALYSES

LCO

The overpressure protection system must accommodate the most 
severe pressurization transient. Evaluations have 
determined that the most severe transient is the closure of 
all main steam isolation valves (MSIVs), followed by reactor 
scram on high neutron flux (i.e., failure of the direct 
scram associated with MSIV position) (Ref. 1). For the 
purpose of the analyses, nine safety valves (including the 
S/RV) are assumed to operate in the safety mode. The relief 
valves are not credited to function during this event. The 
analysis results demonstrate that the design safety valve 
capacity is capable of maintaining reactor pressure below 
the ASME Code limit of 110% of vessel design pressure 
(110% x 1250 psig = 1375 psig). This LCO helps to ensure 
that the acceptance limit of 1375 psig is met during the 
Design Basis Event.  

From an overpressure standpoint, the design basis events are 
bounded by the MSIV closure with flux scram event described 
above. For other pressurization events, such as a turbine 
trip or generator load rejection with Main Turbine Bypass 
System failure (Refs. 2 and 3, respectively), the relief 
valves as well as the S/RV-are assumed to function. [.The 
opening of the relief valves during the pressurization event 
mitigates the increase in reactor vessel pressure, which 
affects the MINIMUM CRITICAL POWER RATIO (MCPR) during these 
events.] In these events, the operation of four of the five 
relief valves are required to mitigate the events.  
Reference 4 discusses additional events that are expected to 
actuate the safety and relief valves.  

Safety and relief valves satisfy Criterion 3 of 
10 CFR 50.36(c)(2)(ii).

The safety function of nine safety valves are required to be 
OPERABLE to satisfy the assumptions of the safety analysis 
(Ref. 1). The safety valve requirements of this LCO are 
applicable to the capability of the safety valves to 
mechanically open to relieve excess pressure when the lift 
setpoint is exceeded (safety function).

The safety valve setpoints are established to ensure that 
the ASME Code limit on peak reactor pressure is satisfied.  
The ASME Code specifications require the lowest safety valve 

(continued)
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BASES

LCO 
(continued)

APPLICABILITY

setpoint to be at or below vessel design pressure 
(1250 psig) and the highest safety valve to be set so that 
the total accumulated pressure does not exceed 110% of the 
design pressure for overpressurization conditions. The 
transient evaluations in the UFSAR are based on these 
setpoints, but also include the additional uncertainties of 
± 1% of the nominal setpoint drift to provide an added 
degree of conservatism.  

Operation with fewer valves OPERABLE than specified, or with 
setpoints outside the ASME limits, could result in a more 
severe reactor response to a transient than predicted, 
possibly resulting in the ASME Code limit on reactor 
pressure being exceeded.  

The relief valves, including the S/RV, are required to be 
OPERABLE to limit peak pressure in the main steam lines and 
maintain reactor pressure within acceptable limits during 
events that cause rapid pressurization, so that MCPR is not 
exceeded.

In MODES 1, 2, and 3, all safety and relief valves must be 
OPERABLE, since considerable energy may be in the reactor 
core and the limiting design basis transients are assumed to 
occur in these MODES. The safety and relief valves may be 
required to provide pressure relief to discharge energy from 
the core until such time that the Residual Heat Removal 
(RHR) System is capable of dissipating the core heat.

In MODE 4, decay heat is low enough for the RHR System to 
provide adequate cooling, and reactor pressure is low enough 
that the overpressure and MCPR limits are unlikely to be 
approached by assumed operational transients or accidents.  
In MODE 5, the reactor vessel head is unbolted or removed 
and the reactor is at atmospheric pressure. The safety and 
relief functions are not needed during these conditions.  

ACTIONS A.1 

With the relief function of one relief valve (or S/RV) 
inoperable, the remaining OPERABLE relief valves are capable 
of providing the necessary protection. However, the overall 

(continued)
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BASES 

ACTIONS A.1 (continued) 

reliability of the pressure relief system is reduced because 
additional failures in the remaining OPERABLE relief valves 
could result in failure to adequately relieve pressure 
during a limiting event. For this reason, continued 
operation is permitted for a limited time only.  

The 14 day Completion Time to restore the inoperable 
required relief valve to OPERABLE status is based on the 
relief capability of the remaining relief valves, the low 
probability of an event requiring relief valve actuation, 
and a reasonable time to complete the Required Action.  

B.1 and B.2 

With less than the minimum number of required safety valves 
OPERABLE, a transient may result in the violation of the 
ASME Code limit on reactor pressure. If the relief function 
of the inoperable relief valves cannot be restored to 
OPERABLE status within the associated Completion Time of 
Required Action A.1, or if the relief function of two or 
more relief valves are inoperable, or if the safety function 
of one or more safety valves is inoperable, 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 and to MODE 4 within 36 hours. The allowed 
Completion Times are reasonable, based on operating 
experience, to reach required plant conditions from full 
power conditions in an orderly manner and without 
challenging plant systems.  

SURVEILLANCE SR 3.4.3.1 
REOUIREMENTS 

This Surveillance requires that the safety valves, including 
the S/RV, will open at the pressures assumed in the safety 
analysis of Reference 1. The demonstration of the safety 
valve and S/RV safety lift settings must be performed during 
shutdown, since this is a bench test, to be done in 
accordance with the Inservice Testing Program. The lift 
setting pressure shall correspond to ambient conditions of 
the valves at nominal operating temperatures and pressures.  
The safety valve and S/RV setpoints are ± 1% for 
OPERABILITY.  

(continued)
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BASES

SURVEILLANCE 
REQUIREMENTS 

(continued)

SR 3.4.3.2 

A manual actuation of each relief valve, including the S/RV, 
is performed to verify that, mechanically, the valve is 
functioning properly and no blockage exists in the valve 
discharge. line. This can be demonstrated by the response of 
the turbine control valves or bypass valves, by a change in 
the measured steam flow, or by any other method suitable to 
verify steam flow. Adequate reactor steam dome pressure 
must be available to perform this test to avoid damaging the 
valve. Also, adequate steam flow must be passing through 
the main turbine or turbine bypass valves to continue to 
control reactor pressure when the relief valve or the S/RV 
diverts steam flow upon opening. Sufficient time is 
therefore allowed after the required pressure and flow are 
achieved to perform this test. Adequate pressure at which 
this test is to be performed is 300 psig (the pressure 
recommended by the valve manufacturer). Adequate steam flow 
is represented by at least 2 turbine bypass valves open.

This SR is modified by a Note that states the Surveillance 
is not required to be performed until 12 hours after reactor 
steam pressure and flow are adequate to perform the test.  
Unit startup is allowed prior to performing this test 
because valve OPERABILITY is verified, per ASME Code 
requirements (Ref. 5), prior to valve installation. The 
12 hours allowed for manual actuation after the required 
pressure is reached is sufficient to achieve stable 
conditions for testing and provides a reasonable time to 
complete the SR. If the S/RV fails to actuate due only to 
the failure of the solenoid but is capable of opening on 
overpressure, the safety function of the S/RV is considered 
OPERABLE.  

The 24 month Frequency ensures that each solenoid for each 
relief valve is tested. The 24 month Frequency was 
developed based on the relief valve tests required by the 
ASME Boiler and Pressure Vessel Code, Section XI (Ref. 5).  
Operating experience has shown that 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.  

(continued)
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Safety and Relief Valves 
B 3.4.3

BASES

SURVEILLANCE 
REQUIREMENTS 

(continued)

SR 3.4.3.3 

The relief valves, including the S/RV, are required to 
actuate automatically upon receipt of specific initiation 
signals. A system functional test is performed to verify 
that the mechanical portions (i.e., solenoids) of the relief 
valve operate as designed when initiated either by an actual 
or simulated automatic initiation signal. The LOGIC SYSTEM 
FUNCTIONAL TESTs in LCO 3.3.5.1, "Emergency Core Cooling 
System (ECCS) Instrumentation," and LCO 3.3.6.3, "Relief 
Valve Instrumentation," overlap this SR to provide complete 
testing of the 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.  

This SR is modified by a Note that excludes valve actuation 
since the valves are individually tested in accordance with 
SR 3.4.3.2.

REFERENCES 1. UFSAR, Section 5.2.2.1.  

2. UFSAR, Section 15.2.3.1.  

3. UFSAR, Section 15.2.2.1.  

4. UFSAR, Chapter 15.  

5. ASME, Boiler and Pressure Vessel Code, Section XI.

Ouad Cities 1 and 2 B 3.4.3-7 Revision No.



RCS Operational LEAKAGE 
B 3.4.4 

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.4 RCS Operational LEAKAGE 

BASES 

BACKGROUND The RCS includes systems and components that contain or 
transport the coolant to or from the reactor core. The 
pressure containing components of the RCS and the portions 
of connecting systems out to and including the isolation 
valves define the reactor coolant pressure boundary (RCPB).  
The joints of the RCPB components are welded or bolted.  

During plant life, the joint and valve interfaces can 
produce varying amounts of reactor coolant LEAKAGE, through 
either normal operational wear or mechanical deterioration.  
Limits on RCS operational LEAKAGE are required to ensure 
appropriate action is taken before the integrity of the RCPB 
is impaired. This LCO specifies the types and limits of 
LEAKAGE. This protects the RCS pressure boundary described 
in 10 CFR 50.2, 10 CFR 50.55a(c), and UFSAR, 
Sections 3.1.2.4 and 3.1.3.6 (Ref. 1).  

The safety significance of RCS LEAKAGE from the RCPB varies 
widely depending on the source, rate, and duration.  
Therefore, detection of LEAKAGE in the primary containment 
is necessary. Methods for quickly separating the identified 
LEAKAGE from the unidentified LEAKAGE are necessary to 
provide the operators quantitative information to permit 
them to take corrective action should a leak occur that is 
detrimental to the safety of the facility or the public.  

A limited amount of leakage inside primary containment is 
expected from auxiliary systems that cannot be made 100% 
leaktight. Leakage from these systems should be detected 
and isolated from the primary containment atmosphere, if 
possible, so as not to mask RCS operational LEAKAGE 
detection.  

This LCO deals with protection of the RCPB from degradation 
and the core from inadequate cooling, in addition to 
preventing the accident analyses radiation release 
assumptions from being exceeded. The consequences of 
violating this LCO include the possibility of a loss of 
coolant accident.  

(continued)
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RCS Operational LEAKAGE 
B 3.4.4

BASES (continued)

APPLICABLE 
SAFETY ANALYSES

The allowable RCS operational LEAKAGE limits are based on 
the predicted and experimentally obse-rved behavior of pipe 
cracks. The normally expected background LEAKAGE due to 
equipment design and the detection capability of the 
instrumentation for determining system LEAKAGE were also 
considered. The evidence from experiments suggests that, 
for LEAKAGE even greater than the specified unidentified 
LEAKAGE limits, the probability is small that the 
imperfection or crack associated with such LEAKAGE would 
grow rapidly.

The unidentified LEAKAGE flow limit allows time for 
corrective action before the RCPB could be significantly 
compromised. The 5 gpm limit is a small fraction of the 
calculated flow from a critical crack in the primary system 
piping. Crack behavior from experimental programs (Refs. 2 
and 3) shows that leakage rates of hundreds of gallons per 
minute will precede crack instability.  

The low limit on increase in unidentified LEAKAGE assumes a 
failure mechanism of intergranular stress corrosion cracking 
(IGSCC) that produces tight cracks. This flow increase 
limit is capable of providing an early warning of such 
deterioration.  

No applicable safety analysis assumes the total LEAKAGE 
limit. The total LEAKAGE limit considers RCS inventory 
makeup capability and drywell floor sump capacity.  

RCS operational LEAKAGE satisfies Criterion 2 of 
10 CFR 50.36(c)(2)(ii).

LCO RCS operational LEAKAGE shall be limited to:

a. Pressure Boundary LEAKAGE

No pressure boundary LEAKAGE is allowed, being 
indicative of material degradation. LEAKAGE of this 
type is unacceptable as the leak itself could cause 
further deterioration, resulting in higher LEAKAGE.  
Violation of this LCO could result in continued 
degradation of the RCPB. LEAKAGE past seals and 
gaskets is not pressure boundary LEAKAGE.  

(continued)
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RCS Operational LEAKAGE 
B 3.4.4 

BASES 

LCO b. Unidentified LEAKAGE 
(continued) 

The 5 gpm of unidentified LEAKAGE is allowed as a 
reasonable minimum detectable amount that the 
containment atmospheric monitoring and drywell floor 
drain sump flow rate monitoring equipment can detect 
within a reasonable time period. Violation of this 
LCO could result in continued degradation of the RCPB.  

c. Total LEAKAGE 

The total LEAKAGE limit is based on a reasonable 
minimum detectable amount. The limit also accounts 
for LEAKAGE from known sources (identified LEAKAGE).  
Violation of this LCO indicates an unexpected amount 
of LEAKAGE and, therefore, could indicate new or 
additional degradation in an RCPB component or system.  

d. Unidentified LEAKAGE Increase 

An unidentified LEAKAGE increase of > 2 gpm within the 
previous 24 hour period indicates a potential flaw in 
the RCPB and must be quickly evaluated to determine 
the source and extent of the LEAKAGE. The increase is 
measured relative to the steady state value; temporary 
changes in LEAKAGE rate as a result of transient 
conditions (e.g., startup) are not considered. As 
such, the 2 gpm increase limit is only applicable in 
MODE I when operating pressures and temperatures are 
established. Violation of this LCO could result in 
continued degradation of the RCPB.  

APPLICABILITY In MODES 1, 2, and 3, the RCS operational LEAKAGE LCO 
applies, because the potential for RCPB LEAKAGE is greatest 
when the reactor is pressurized.  

In MODES 4 and 5, RCS operational LEAKAGE limits are not 
required since the reactor is not pressurized and stresses 
in the RCPB materials and potential for LEAKAGE are reduced.  

(continued)
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RCS Operational LEAKAGE 
B 3.4.4 

BASES (continued) 

ACTIONS A.1 

With RCS unidentified or total LEAKAGE greater than the 
limits, actions must be taken to reduce the leak. Because 
the LEAKAGE limits are conservatively below the LEAKAGE that 
would constitute a critical crack size, 4 hours is allowed 
to reduce the LEAKAGE rates before the reactor must be shut 
down. If an unidentified LEAKAGE has been identified and 
quantified, it may be reclassified and considered as 
identified LEAKAGE; however, the total LEAKAGE limit would 
remain unchanged.  

B.1 and B.2 

An unidentified LEAKAGE increase of > 2 gpm within a 24 hour 
period is an indication of a potential flaw in the RCPB and 
must be quickly evaluated. Although the increase does not 
necessarily violate the absolute unidentified LEAKAGE limit, 
certain susceptible components must be determined not to be 
the source of the LEAKAGE increase within the required 
Completion Time. For an unidentified LEAKAGE increase 
greater than required limits, an alternative to reducing 
LEAKAGE increase to within limits (i.e., reducing the 
LEAKAGE rate such that the current rate is less than the "2 
gpm increase in the previous 24 hours" limit; either by 
isolating the source or other possible methods) is to 
identify the source of the unidentified leakage increase is 
not material susceptible to IGSCC.  

The 4 hour Completion Time is reasonable to properly reduce 
the LEAKAGE increase or identify the source before the 
reactor must be shut down without unduly jeopardizing plant 
safety.  

C.1 and C.2 

If any Required Action and associated Completion Time of 
Condition A or B is not met or if pressure boundary LEAKAGE 
exists, 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 and to MODE 4 within 
36 hours. The allowed Completion Times are reasonable, 

(continued)
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RCS Operational LEAKAGE 
B 3.4.4

BASES

ACTIONS C.1 and C.2 (continued) 

based on operating experience, to reach the required plant 
conditions from full power conditions in an orderly manner 
and without challenging plant safety systems.  

SURVEILLANCE SR 3.4.4.1 
REQUIREMENTS 

The RCS LEAKAGE is monitored by a variety of instruments 
designed to provide alarms when LEAKAGE is indicated and to 
quantify the various types of LEAKAGE. Leakage detection 
instrumentation is discussed in more detail in the Bases for 
LCO 3.4.5, "RCS Leakage Detection Instrumentation." The 
drywell floor drain sump flow integrator is typically 
monitored to determine actual LEAKAGE rates; however, an 
alternate method which may be used to quantify LEAKAGE is 
calculating flow rates using sump pump run times. In 
conjunction with alarms and other administrative controls, a 
12 hour Frequency for this Surveillance is appropriate for 
identifying LEAKAGE and for tracking required trends 
(Ref. 4).  

REFERENCES 1. UFSAR, Sections 3.1.2.4 and 3.1.3.6.  

2. GEAP-5620, "Failure Behavior in ASTM A1O6B Pipes 
Containing Axial Through-Wall Flaws," April 1968.  

3. NUREG-75/067, "Investigation and Evaluation of 
Cracking in Austenitic Stainless Steel Piping of 
Boiling Water Reactor Plants," October 1975.  

4. Generic Letter 88-01, Supplement 1, February 1992.
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RCS Leakage Detection Instrumentation 
B 3.4.5 

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.5 RCS Leakage Detection Instrumentation 

BASES 

BACKGROUND UFSAR, Sections 3.1.3.6 and 3.1.6.4 (Ref. 1), require means 
for detecting RCS LEAKAGE. Regulatory Guide 1.45 (Ref. 2) 
describes acceptable methods for selecting leakage detection 
systems.  

Limits on LEAKAGE from the reactor coolant pressure boundary 
(RCPB) are required so that appropriate action can be taken 
before the integrity of the RCPB is impaired (Ref. 2).  
Leakage detection systems for the RCS are provided to alert 
the operators when leakage rates above normal background 
levels are detected and also to supply quantitative 
measurement of leakage rates. The Bases for LCO 3.4.4, "RCS 
Operational LEAKAGE," discuss the limits on RCS LEAKAGE 
rates.  

Systems for separating the LEAKAGE of an identified source 
from an unidentified source are necessary to provide prompt 
and quantitative information to the operators to permit them 
to take immediate corrective action.  

LEAKAGE from the RCPB inside the drywell is detected by at 
least one of two independently monitored variables, such as 
changes in flow out of the drywell floor drain sump and 
drywell particulate radioactivity levels. The drywell floor 
drain sump monitoring system provides a means of quantifying 
LEAKAGE in the drywell.  

The drywell floor drain sump monitoring system monitors the 
LEAKAGE collected in the floor drain sump. This 
unidentified LEAKAGE consists of LEAKAGE from control rod 
drives, valve flanges or packings, floor drains, the Closed 
Cooling Water System, and any LEAKAGE-not collected in the 
drywell equipment drain sump. Leakage into the drywell 
floor drain sump is pumped through a piping header that 
penetrates the containment wall to the Liquid Radioactive 
Waste System.  

(continued)
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RCS Leakage Detection Instrumentation 
B 3.4.5

BASES

BACKGROUND 
(continued)

Two drywell floor drain sump pumps take suction from the 
drywell floor drain sump and discharge to the Liquid 
Radioactive Waste System. When a high level is reached in 
the floor drain sump, a level switch actuates to start a 
floor drain sump pump when the pump discharge valves are 
open. A flow monitor in the discharge line of the drywell 
floor drain sump pumps provides a flow input to a flow 
integrator in the control room. The flow integrator is used 
to quantify the amount of sump input. The pumps can also be 
started from the control room.

The primary containment atmospheric monitoring system 
continuously monitors the primary containment atmosphere for 
airborne particulate radioactivity. A sudden increase of 
radioactivity, which may be attributed to RCPB steam or 
reactor water LEAKAGE, is annunciated in the control room.  
The primary containment atmospheric particulate 
radioactivity monitoring system is not capable of 
quantifying LEAKAGE rates, but satisfies the Regulatory 
Guide 1.45 (Ref. 2) recommended sensitivity of 1.0E-9 ALCi/cc 
radioactivity for airborne particulates.

APPLICABLE 
SAFETY ANALYSES

A threat of significant compromise to the RCPB exists if the 
barrier contains a crack that is large enough to propagate 
rapidly. LEAKAGE rate limits are set low enough to detect 
the LEAKAGE emitted from a single crack in the RCPB (Refs. 4 
and 5). The drywell floor drain sump monitoring system is 
designed with the capability of detecting LEAKAGE less than 
the established LEAKAGE rate limits. The primary 
containment atmospheric particulate radioactivity monitoring 
system provides indication of changes in leakage rates.  

A control room alarm, provided by the primary containment 
atmospheric particulate radioactivity monitoring system, 
allows the operators to evaluate the significance of the 
indicated LEAKAGE and, if necessary, shut down the reactor 
for further investigation and corrective action. The 
allowed LEAKAGE rates are well below the rates predicted for 
critical crack sizes (Ref.*6). Therefore, these actions 
provide adequate response before a significant break in the 
RCPB can occur.  

RCS leakage detection instrumentation satisfies Criterion 1 
of 10 CFR 50.36.(c)(2)(ii).

(continued)
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RCS Leakage Detection Instrumentation 
B 3.4.5 

BASES (continued) 

LCO The drywell floor drain sump monitoring system is required 
to quantify the unidentified LEAKAGE from the RCS. Thus, 
for the system to be considered OPERABLE, the flow 
monitoring portion of the system must be OPERABLE. The 
other monitoring system (particulate) provides early alarms 
to the operators so closer examination of other detection 
systems will be made to determine the extent of any 
corrective action that may be required. With the leakage 
detection systems inoperable, monitoring for LEAKAGE in the 
RCPB is degraded.  

APPLICABILITY In MODES 1, 2, and 3, leakage detection systems are required 
to be OPERABLE to support LCO 3.4.4. This Applicability is 
consistent with that for LCO 3.4.4.  

ACTIONS A.1 

With the drywell floor drain sump monitoring system 
inoperable, no other form of sampling can provide the 
equivalent information to quantify leakage. However, the 
primary containment atmospheric particulate monitoring 
system will provide indication of changes in leakage.  

With the drywell floor drain sump monitoring system 
inoperable, but with RCS unidentified and total LEAKAGE 
being determined every 12 hours (SR 3.4.4.1), operation may 
continue for 30 days. The 30 day Completion Time of 
Required Action A.1 is acceptable, based on operating 
experience, considering the multiple forms of leakage 
detection that are still available. Required Action A.1 is 
modified by a Note that states that the provisions of LCO 
3.0.4 are not applicable. As a result, a MODE change is 
allowed when the drywell floor drain sump monitoring system 
is inoperable. This allowance is provided because other 
instrumentation is available to monitor RCS leakage.  

B.1 and B.2 

With the particulate primary containment atmospheric 
monitoring system inoperable, grab samples of the primary 
containment atmosphere must be taken and analyzed to provide 
periodic leakage information. Provided a sample is obtained 

(continued)
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RCS Leakage Detection Instrumentation 
B 3.4.5

BASES

B.1 and B.2 (continued) 

and analyzed once every 12 
for up to 30 days to allow 
monitor.

hours, the plant may be operated 
restoration of the required

The 12 hour interval provides periodic information that 
adequate to detect LEAKAGE. The 30 day Completion Time 
restoration recognizes that at least one other form of 
leakage detection is available.

is 
for

The Required Actions are modified by a Note that states that 
the provisions of LCO 3.0.4 are not applicable. As a 
result, a MODE change is allowed when the particulate 
primary containment atmospheric monitoring channel is 
inoperable. This allowance is provided because other 
methods are available to monitor RCS leakage.  

C.1 and C.2 

If any Required Action and associated Completion Time of 
Condition A or B cannot be 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 at least MODE 3 within 
12 hours and MODE 4 within 36 hours. The allowed Completion 
Times are reasonable, based on operating experience, to 
perform the actions in an orderly manner and without 
challenging plant systems.  

D.1 

With all required monitors inoperable, no required automatic 
means of monitoring LEAKAGE are available, and immediate 
plant shutdown in accordance with LCO 3.0.3 is required.  

SURVEILLANCE The Surveillances are modified by a Note to indicate that 
REQUIREMENTS when a channel is placed in an inoperable status solely for 

performance of required Surveillances, entry into associated 
Conditions and Required Actions may be delayed for up to 6 
hours, provided the other required instrumentation (either 
the drywell floor drain sump monitoring system or the 

(continued)
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RCS Leakage Detection Instrumentation SB 3.4.5

BASES

SURVEILLANCE 
REQUIREMENTS 

(continued)

primary containment atmospheric particulate monitoring 
system, as applicable) is OPERABLE. Upon completion of the 
Surveillance, or expiration of the 6 hour allowance, the 
channel must be returned to OPERABLE status or the 
applicable Condition entered and Required Actions taken.  
The 6 hour testing allowance is acceptable since it does not 
significantly reduce the probability of properly monitoring 
RCS leakage.  

SR 3.4.5.1 

This SR requires verification that the required primary 
containment atmospheric monitoring system is in operation.  
The check ensures that the primary containment atmosphere is 
being continuously monitored for particulate radioactivity.  
The Frequency of 12 hours is based on instrument reliability 
and is reasonable for detecting off normal conditions.  

SR 3.4.5.2 

This SR is for the performance of a CHANNEL FUNCTIONAL TEST 
of the required RCS leakage detection instrumentation. The
test ensures that the monitors can perform their function in 
the desired manner. The test also verifies the relative 
accuracy of the instrument string. The Frequency of 31 days 
considers instrument reliability, and operating experience 
has shown it proper for detecting degradation.  

SR 3.4.5.3 

This SR is for the performance of a CHANNEL CALIBRATION of 
required leakage detection instrumentation channels. The 
calibration verifies the accuracy of the instrument string, 
including the instruments located inside containment. The 
Frequency of 24 months is a typical refueling cycle and 
considers channel reliability. Operating experience has 
proven this Frequency is acceptable.

(continued)
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RCS Leakage Detection Instrumentation 
B 3.4.5

BASES (continued)

REFERENCES 1. UFSAR, Sections 3.1.3.6 and 3.1.6.4.  

2. Regulatory Guide 1.45, May 1973.  

3. UFSAR, Section 5.2.5.7.  

4. GEAP-5620, "Failure Behavior in ASTM A1O6B Pipes 
Containing Axial Through-Wall Flaws," April 1968.  

5. NUREG-75/067, "Investigation and Evaluation of 
Cracking in Austenitic Stainless Steel Piping of 
Boiling Water Reactor Plants," October 1975.  

6. UFSAR, Section 5.2.5.5.
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RCS Specific Activity 
B 3.4.6

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.6 RCS Specific Activity 

BASES

BACKGROUND During circulation, the reactor coolant acquires radioactive 
materials due to release of fission products from fuel leaks 
into the reactor coolant and activation of corrosion 
products in the reactor coolant. These radioactive 
materials in the reactor coolant can plate out in the RCS, 
and, at times, an accumulation will break away to spike the 
normal level of radioactivity. The release of coolant during 
a Design Basis Accident (DBA) could send radioactive 
materials into the environment.

Limits on the maximum allowable level of radioactivity in 
the reactor coolant are established to ensure that in the 
event of a release of any radioactive material to the 
environment during a DBA, radiation doses are maintained 
within the limits of 10 CFR 100 (Ref. 1).  

This LCO contains iodine specific activity limits. The 
iodine isotopic activities per gram of reactor coolant are 
expressed in terms of a DOSE EQUIVALENT 1-131. The 
allowable levels are intended to limit the 2 hour radiation 
dose to an individual at the site boundary to a small 
fraction of the 10 CFR 100 limit.

APPLICABLE 
SAFETY ANALYSES

Analytical methods and assumptions involving radioactive 
material in the primary coolant are presented in the UFSAR 
(Ref. 2). The specific activity in the reactor coolant (the 
source term) is an initial condition for evaluation of the 
consequences of an accident due to a main steam line break 
(MSLB) outside containment. No fuel damage is postulated in 
the MSLB accident, and the release of radioactive material 
to the environment is assumed to end when the main steam 
isolation valves (MSIVs) close completely.

This MSLB release forms the basis for determining offsite 
and control room doses (Ref. 2). The limits on the specific 
activity of the primary coolant ensure that the 2 hour 
thyroid and whole body doses at the site boundary, resuTting 

(continued)
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B 3.4.6

BASES

APPLICABLE 
SAFETY ANALYSES 

(continued)

LCO

from an MSLB outside containment during steady state 
operation, will not exceed 10% of the dose guidelines of 
10 CFR 100. The limits on the specific activity of the 
primary coolant also ensure the thyroid dose to control room 
operators, resulting from a MSLB outside containment during 
steady state operation will not exceed the limits of GDC 19 
of 10 CFR 50, Appendix A (Ref. 3).  

The limit on specific activity is a value from a parametric 
evaluation of typical site locations. This limit is 
conservative because the evaluation considered more 
restrictive parameters than for a specific site, such as the 
location of the site boundary and the meteorological 
conditions of the site.  

RCS specific activity satisfies Criterion 2 of 
10 CFR 50.36(c)(2)(ii).

The specific iodine activity is limited to < 0.2 pCi/gm DOSE 
EQUIVALENT 1-131. This limit ensures the source term 
assumed in the safety analysis for the MSLB is not exceeded, 
so any release of radioactivity to the environment during an 
MSLB is less than a small fraction of the 10 CFR 100 limits 
and GDC 19 of 10 CFR 50, Appendix A (Ref. 3).

APPLICABILITY In MODE 1, and MODES 2 and 3 with any main steam line not 
isolated, limits on the primary coolant radioactivity are 
applicable since there is an escape path for release of 
radioactive material from the primary coolant to the 
environment in the event of an MSLB outside of primary 
containment.  

In MODES 2 and 3 with the main steam lines isolated, such 
limits do not apply since an escape path does not exist. In 
MODES 4 and 5, no limits are required since the reactor is 
not pressurized and the potential for leakage is reduced.

ACTIONS A.1 and A.2 

When the reactor coolant specific activity exceeds the LCO 
DOSE EQUIVALENT 1-131 limit, but is • 4.0 pCi/gm, samples 
must be analyzed for DOSE EQUIVALENT 1-131 at least once 

(continued)

Quad Cities 1 and 2 B 3.4.6-2 Revision No.



RCS Specific Activity 
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BASES 

ACTIONS A.1 and A.2 (continued) 

every 4 hours. In addition, the specific activity must be 
restored to the LCO limit within 48 hours. The Completion 
Time of once every 4 hours is based on the time needed to 
take and analyze a sample. The 48 hour Completion Time to 
restore the activity level provides a reasonable time for 
temporary coolant activity increases (iodine spikes or crud 
bursts) to be cleaned up with the normal processing systems.  

A Note to the Required Actions of Condition A excludes the 
MODE change restriction of LCO 3.0.4. This exception allows 
entry into the applicable MODE(S) while relying on the 
ACTIONS even though the ACTIONS may eventually require plant 
shutdown. This exception is acceptable due to the 
significant conservatism incorporated into the specific 
activity limit, the low probability of an event which is 
limiting due to exceeding this limit, and the ability to 
restore transient specific activity excursions while the 
plant remains at, or proceeds to power operation.  

B.1, B.2.1, B.2.2.1, and B.2.2.2 

If the DOSE EQUIVALENT 1-131 cannot be restored to • 0.2 
pCi/gm within 48 hours, or if at any time it is > 4.0 
pCi/gm, it must be determined at least once every 4 hours 
and all the main steam lines must be isolated within 
12 hours. Isolating the main steam lines precludes the 
possibility of releasing radioactive material to the 
environment in an amount that is more than a small fraction 
of the requirements of 10 CFR 100 and GDC 19 of 10 CFR 50, 
Appendix A (Ref. 3) during a postulated MSLB accident.  

Alternatively, the plant can be pTaced in MODE 3 within 
12 hours and in MODE 4 within 36 hours. This option is 
provided for those instances when isolation of main steam 
lines is not desired (e.g., due to the decay heat loads).  
In MODE 4, the requirements of the LCO are no longer 
applicable.  

The Completion Time of once every 4 hours is the time needed 
to take and analyze a sample. The 12 hour Completion Time 
is reasonable, based on operating experience, to isolate the 
main steam lines in an orderly manner and without 

(continued)
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BASES

ACTIONS B.1, B.2.1, B.2.2.1, and B.2.2.2 (continued) 

challenging plant systems. Also, the allowed Completion 
Times for Required Actions B.2.2.1 and B.2.2.2 for placing 
the unit in MODES 3 and 4 are reasonable, based on operating 
experience, to achieve the required plant conditions from 
full power conditions in an orderly manner and without 
challenging plant systems.  

SURVEILLANCE SR 3.4.6.1 
REQUIREMENTS 

This Surveillance is performed to ensure iodine remains 
within limit during normal operation. The 7 day Frequency 
is adequate to trend changes in the iodine activity level.  

This SR is modified by a Note that requires this 
Surveillance to be performed only in MODE 1 because the 
level of fission products generated in other MODES is much 
less.  

REFERENCES 1. 10 CFR 100.11.  

2. UFSAR, Section 15.6.4.  

3. 10 CFR 50, Appendix A, GDC 19.
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RHR Shutdown Cooling System-Hot Shutdown 
B 3.4.7 

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.7 Residual Heat Removal (RHR) Shutdown Cooling System- Hot Shutdown 

BASES

BACKGROUND Irradiated fuel in the shutdown reactor core generates heat 
during the decay of fission products and increases the 
temperature of the reactor coolant. This decay heat must be 
removed to reduce the temperature of the reactor coolant to 
< 212°F in preparation for performing Refueling or Cold 
Shutdown maintenance operations, or the decay heat must be 
removed for maintaining the reactor in the Hot Shutdown 
condition.  

The two redundant, manually controlled shutdown cooling 
subsystems (loops) of the RHR System provide decay heat 
removal. Each loop consists of two motor driven pumps, a 
heat exchanger, and associated piping and valves. Both 
loops have a common suction from the same recirculation 
loop. Each pump discharges the reactor coolant, after 
circulation through the respective heat exchanger, to the 
reactor via the associated recirculation loop. The RHR heat 
exchangers transfer heat to the RHR Service Water System 
(LCO 3.7.1, "Residual Heat Removal Service Water (RHRSW) 
System").

APPLICABLE Decay heat removal by operation of the RHR System in the 
SAFETY ANALYSES shutdown cooling mode is not required for mitigation of any 

event or accident evaluated in the safety analyses. Decay 
heat removal is, however, an important safety function that 
must. be accomplished or core damage could result.  

The RHR shutdown cooling subsystems meet Criterion 4 of 
10 CFR 50.36(c)(2)(ii).  

LCO Two RHR shutdown cooling subsystems are required to be 
OPERABLE. An OPERABLE RHR shutdown cooling subsystem 
consists of one OPERABLE RHR pump, one heat exchanger, and 
the associated piping and valves. The two subsystems have a 
common suction source and are allowed to have a common heat 
exchanger and common discharge piping. Thus, to meet the 
LCO, both RHR pumps (and two RHR service water pumps) in one 
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LCO 
(continued)

loop or one RHR pump (and one RHR service water pump) in 
each of the two loops must be OPERABLE. Since the piping 
and heat exchangers are passive components that are assumed 
not to fail, they are allowed to be common to both 
subsystems. Each shutdown cooling subsystem is considered 
OPERABLE i.f it can be manually aligned (remote or local) in 
the shutdown cooling mode for removal of decay heat. In 
MODE 3, one RHR shutdown cooling subsystem can provide the 
required cooling, but two subsystems are required to be 
OPERABLE to provide redundancy.  

A Note allows one RHR shutdown cooling subsystem to be 
inoperable for up to 2 hours for the performance of 
Surveillance tests. These tests may be on the affected RHR 
shutdown cooling subsystem or on some other plant system or 
component that necessitates placing the RHR System in an 
inoperable status during the performance. This is permitted 
because the core heat generation can be low enough and the 
heatup rate slow enough to allow some changes to the RHR 
shutdown cooling subsystems or other operations requiring 
RHR flow interruption and loss of redundancy.

APPLICABILITY In MODE 3 with reactor steam dome pressure below the RHR 
cut-in permissive pressure (i.e., the actual pressure at 
which the interlock resets) the RHR Shutdown Cooling System 
must be OPERABLE to ensure it can be operated in the 
shutdown cooling mode to remove decay heat to reduce or 
maintain coolant temperature.

In MODES 1 and 2, and in MODE 3 with reactor steam dome 
pressure greater than or equal to the RHR cut-in permissive 
pressure, this-LCO is not applicable. Operation of the RHR 
System in the shutdown cooling mode is not allowed above 
this pressure because the RCS pressure may exceed the design 
pressure of the shutdown cooling piping. Decay heat removal 
at reactor pressures greater than or equal to the RHR cut-in 
permissive pressure is typically accomplished by condensing 
the steam in the main condenser. Additionally, in MODE 2 
below this pressure, the OPERABILITY requirements for the 
Emergency Core Cooling Systems (ECCS) (LCO 3.5.1, 
"ECCS-Operating") do not allow placing the RHR shutdown 
cooling subsystem into operation.  

(continued)
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APPLICABILITY The requirements for decay heat removal in MODES 4 and 5 are 
(continued) discussed in LCO 3.4.8, "Residual Heat Removal (RHR) 

Shutdown Cooling System-Cold Shutdown"; LCO 3.9.8, 
"Residual Heat Removal (RHR)-High Water Level"; and 
LCO 3.9.9, "Residual Heat Removal (RHR) -Low Water Level." 

ACTIONS A Note to the ACTIONS excludes the MODE change restriction 
of LCO 3.0.4. This exception allows entry into the 
applicable MODE while relying on the ACTIONS even though the 
ACTIONS may eventually require plant shutdown. This 
exception is acceptable due to the redundancy of the 
OPERABLE subsystems, the low pressure at which the plant is 
operating, the low probability of an event occurring during 
operation in this condition, and the availability of 
alternate methods of decay heat removal capability.  

A second Note has been provided to modify the ACTIONS 
related to RHR shutdown cooling subsystems. Section 1.3, 
Completion Times, specifies once a Condition has been 
entered, subsequent divisions, subsystems, components or 
variables expressed in the Condition, discovered to be 
inoperable or not within limits, will not result in separate 
entry into the Condition. Section 1.3 also specifies 
Required Actions of the Condition continue to apply for each 
additional failure, with Completion Times based on initial 
entry into the Condition. However, the Required Actions for 
inoperable shutdown cooling subsystems provide appropriate 
compensatory measures for separate inoperable shutdown 
cooling subsystems. As such, a Note has been provided that 
allows separate Condition entry for each inoperable RHR 
shutdown cooling subsystem.  

A.1, A.2, A.3, A.4, and A.5 

With one RHR shutdown cooling subsystem inoperable for decay 
heat removal, except as permitted by the LCO Note, the 
inoperable subsystem must be restored to OPERABLE status 
without delay (Required Action A.1). In this condition, the 
remaining OPERABLE subsystem can provide the necessary decay 
heat removal. The overall reliability is reduced, however, 
because a single failure in the OPERABLE subsystem could 
result in reduced RHR shutdown cooling capability.  
Therefore, an alternate method of decay heat removal must be 
provided (Required Action A.2).  

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

With both RHR shutdown cooling subsystems inoperable, an 
alternate method of decay heat removal must be provided in 
addition to that provided for the initial RHR shutdown 
cooling subsystem inoperability. This re-establishes backup 
decay heat removal capabilities, similar to the requirements 
of the LCO. The 1 hour Completion Time is based on the 
decay heat removal function and the probability of a loss of 
the available decay heat removal capabilities.  

The required cooling capacity of the alternate method should 
be ensured by verifying (by calculation or demonstration) 
its capability to maintain or reduce temperature. Decay 
heat removal by ambient losses can be considered as, or 
contributing to, the alternate method capability. Alternate 
methods that can be used include (but are not limited to) 
the Condensate/Feed and Main Steam Systems, the Reactor 
Water Cleanup System in the decay heat removal mode (by 
itself or using feed and bleed in combination with the 
Control Rod Drive System or Condensate/Feed System), and a 
combination of an ECCS pump and relief valve(s). In 
addition, with both RHR shutdown cooling subsystems 
inoperable, an alternate method of reactor coolant 
circulation must be placed into service (Required Action 
A.3). This alternate method may be satisfied by placing a 
recirculation pump in operation. This will provide the 
necessary circulation for monitoring coolant temperature.  
The 1 hour Completion Time is based on the importance of the 
coolant circulation function. Furthermore, verification of 
the functioning of the alternate method must be reconfirmed 
every 12 hours thereafter. This will provide assurance of 
continued temperature monitoring capability.  

During the period when the reactor coolant is being 
circulated by an alternate method (other than by an RHR 
shutdown cooling subsystem), the reactor coolant temperature 
and pressure must be periodically monitored to ensure proper 
function of the alternate method (Required Action A.4). The 
once per hour Completion Time is deemed appropriate.  
Required Actions A.3 and A.4 are modified by Notes that 
clarify that these Required Actions are only applicable when 
both RHR shutdown cooling subsystems are inoperable since 
Condition A is applicable when one or two RHR shutdown 
cooling subsystems are inoperable.  

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

Due to the potentially reduced reliability of the alternate 
methods of decay heat removal, it is also required to reduce 
the reactor coolant temperature to the point where MODE 4 is 
entered (Required Action A.5).  

SURVEILLANCE SR 3.4.7.1 
REQUIREMENTS 

Verifying the correct alignment for manual and power 
operated valves in the two RHR shutdown cooling subsystems' 
flow paths provides assurance that the proper flow paths 
will exist for RHR operation. This SR does not apply to 
valves that are locked, sealed, or otherwise secured in 
position since these were verified to be in the correct 
position prior to locking, sealing, or securing. A valve 
that can be manually (from the control room or locally) 
aligned is allowed to be in a non-RHR shutdown cooling 
position provided the valve can be repositioned. This SR 
does not require any testing or valve manipulation; rather, 
it involves verification that those valves capable of 
potentially being mispositioned are in the correct position.  
This SR does not apply to valves that cannot be 
inadvertently misaligned, such as check valves. The 
Frequency of 12 hours is sufficient in view of other visual 
and audible indications available to the operator for 
monitoring the RHR subsystem in the control room.  

This Surveillance is modified by a Note allowing sufficient 
time to align the RHR System for shutdown cooling operation 
after clearing the pressure interlock that isolates the 
system, or for placing a recirculation pump in operation.  
The Note takes exception to the requirements of the 
Surveillance being met (i.e., verification that valves are 
aligned or can be aligned is not required for this initial 
2 hour period), which also allows entry into the 
Applicability of this Specification in accordance with 
SR 3.0.4 since the Surveillance will not be "not met" at the 
time of entry into the Applicability.  

REFERENCES None.
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B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.8 Residual Heat Removal (RHR) Shutdown Cooling System-Cold Shutdown 

BASES

BACKGROUND Irradiated fuel in the shutdown reactor core generates heat 
during the decay of fission products and increases the 
temperature of the reactor coolant. This decay heat must be 
removed to maintain the temperature of the reactor coolant 
< 212'F in preparation for performing Refueling maintenance 
operations, or the decay heat must be removed for 
maintaining the reactor in the Cold Shutdown condition.

The two redundant, manually controlled shutdown cooling 
subsystems (loops) of the RHR System provide decay heat 
removal. Each loop consists of two motor driven pumps, a 
heat exchanger, and associated piping and valves. Both 
loops have a common suction from the same recirculation 
loop. Each pump discharges the reactor coolant, after 
circulation through the respective heat exchanger, to the 
reactor via the associated recirculation loop. The RHR heat 
exchangers transfer heat to the RHR Service Water System.  

APPLICABLE Decay heat removal by operation of the RHR System in the 
SAFETY ANALYSES shutdown cooling mode is not required for mitigation of any 

event or accident evaluated in the safety analyses. Decay 
heat removal is, however, an important safety function that 
must be accomplished or core damage could result.  

The RHR Shutdown Cooling System meets Criterion 4 of 
10 CFR 50.36(c)(2)(ii).  

LCO Two RHR shutdown cooling subsystems are required to be 
OPERABLE. An OPERABLE RHR shutdown cooling subsystem 
consists of one OPERABLE RHR pump, one heat exchanger, the 
associated piping and valves, and the necessary portions of 
the RHR Service Water System capable of providing cooling 
water to the heat exchanger. The two subsystems have a 
common suction source and are allowed to have a common heat 
exchanger and common discharge piping. Thus, to meet the 
LCO, both RHR pumps in one loop (and two RHR service water 
pumps) or one RHR pump (and one RHR service water pump) in 

(continued)
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(continued)

APPLICABILITY

each of the two loops must be OPERABLE. Since the piping 
and heat exchangers are passive components that are assumed 
not to fail, they are allowed to be common to both 
subsystems. Each shutdown cooling subsystem is considered 
OPERABLE if it can be manually aligned (remote or local) in 
the shutdown cooling mode for removal of decay heat. In 
MODE 4, one RHR shutdown cooling subsystem can provide the 
required cooling, but two subsystems are required to be 
OPERABLE to provide redundancy.  

Note 1 allows both RHR shutdown cooling subsystems to be 
inoperable during hydrostatic testing. This is necessary 
since the RHR Shutdown Cooling System is not designed to 
operate at the Reactor Coolant System pressures achieved 
during hydrostatic testing. This is acceptable since 
adequate reactor coolant circulation will be achieved by 
operation of a reactor recirculation pump and since systems 
are available to control reactor coolant temperature. Note 
2 allows one RHR shutdown cooling subsystem to be inoperable 
for up to 2 hours for the performance of Surveillance tests.  
These tests may be on the affected RHR System or on some 
other plant system or component that necessitates placing 
the RHR shutdown cooling subsystem in an inoperable status 
during the performance. This is permitted because the core 
heat generation can be low enough and the heatup rate slow 
enough to allow some changes to the RHR shutdown cooling 
subsystems or other operations requiring RHR flow 
interruption and loss of redundancy.

In MODE 4, the RHR Shutdown Cooling System must be OPERABLE 
to ensure it can be operated in the shutdown cooling mode to 
remove decay heat to maintain coolant temperature below 
212 0 F.

In MODES 1 and 2, and in MODE 3 with reactor steam dome 
pressure greater than or equal to the RHR cut-in permissive 
pressure, this LCO is not applicable. Operation of the RHR 
System in the shutdown cooling mode is not allowed above 
this pressure because the RCS pressure may exceed the design 
pressure of the shutdown cooling piping. Decay heat removal 
at reactor pressures greater than or equal to the RHR cut-in 
permissive pressure is typically accomplished by condensing 
the steam in the main condenser. Additionally, in MODE 2 

(continued)
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APPLICABILITY below this pressure, the OPERABILITY requirements for the 
(continued) Emergency Core Cooling systems (ECCS) (LCO 3.5.1, 

"ECCS-Operating") do not allow placing the RHR shutdown 
cooling subsystem into operation.  

The requirements for decay heat removal in MODE 3 below the 
cut-in permissive pressure and in MODE 5 are discussed in 
LCO 3.4.7, "Residual Heat Removal (RHR) Shutdown Cooling 
System-Hot Shutdown"; LCO 3.9.8, "Residual Heat Removal 
(RHR)-High Water Level"; and LCO 3.9.9, "Residual Heat 
Removal (RHR)- Low Water Level." 

ACTIONS A Note has been provided to modify the ACTIONS related to 
RHR shutdown cooling subsystems. Section 1.3, Completion 
Times, specifies once a Condition has been entered, 
subsequent divisions, subsystems, components or variables 
expressed in the Condition, discovered to be inoperable or 
not within limits, will not result in separate entry into 
the Condition. Section 1.3 also specifies Required Actions 
of the Condition continue to apply for each additional 
failure, with Completion Times based on initial entry into 
the Condition. However, the Required Actions for inoperable 
shutdown cooling subsystems provide appropriate compensatory 
measures for separate inoperable shutdown cooling 
subsystems. As such, a Note has been provided that allows 
separate Condition entry for each inoperable RHR shutdown 
cooling subsystem.  

A.1 

With one of the two RHR shutdown cooling subsystems 
inoperable, except as permitted by LCO Notes 1 and 2, the 
remaining subsystem is capable of providing the required 
decay heat removal. However, the overall reliability is 
reduced. Therefore, an alternate method of decay heat 
removal must be provided. With both RHR shutdown cooling 
subsystems inoperable, an alternate method of decay heat 
removal must be provided in addition to that provided for 
the initial RHR shutdown cooling subsystem inoperability.  
This re-establishes backup decay heat removal capabilities, 
similar to the requirements of the LCO. The 1 hour 
Completion Time is based on the decay heat removal function 
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ACTIONS A.1 (continued) 

and the probability of a loss of the available decay heat 
removal capabilities. Furthermore, verification of the 
functional availability of these alternate method(s) must be 
reconfirmed every 24 hours thereafter. This will provide 
assurance of continued heat removal capability.  

The required cooling capacity of the alternate method should 
be ensured by verifying (by calculation or demonstration) 
its capability to maintain or reduce temperature. Decay 
heat removal by ambient losses can be considered as, or 
contributing to, the alternate method capability. Alternate 
methods that can be used include (but are not limited to) 
the Condensate/Feed and Main Steam Systems, the Reactor 
Water Cleanup System in the decay heat removal mode (by 
itself or using feed and bleed in combination with the 
Control Rod Drive System or Condensate/Feed System), and a 
combination of an ECCS pump and a safety/relief valve.  

A.2 and A.3 

With both RHR shutdown cooling subsystems inoperable, except 
as permitted by LCO Note 1, an alternate method of reactor 
coolant circulation must be placed into service. This 
alternate method may be satisfied by placing a recirculation 
pump in operation. This will provide the necessary 
circulation for monitoring coolant temperature. The 1 hour 
Completion Time is based on the importance of the coolant 
circulation function. Furthermore, verification of the 
functioning of the alternate method must be reconfirmed 
every 12 hours thereafter. This will provide assurance of 
continued temperature monitoring capability.  

During the period when the reactor coolant is being 
circulated by an alternate method (other than by one of the 
required RHR shutdown cooling subsystems), the reactor 
coolant temperature and pressure must be periodically 
monitored to ensure proper function of the alternate method.  
The once per hour Completion Time is deemed appropriate.  

(continued)
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ACTIONS A.2 and A.3 (continued) 

Required Actions A.2 and A.3 are modified by Notes that 
clarify that these Required Actions are only applicable when 
both RHR shutdown cooling subsystems are inoperable since 
Condition A is applicable when one or two RHR shutdown 
cooling subsystems are inoperable.  

SURVEILLANCE SR 3.4.8.1 
REQUIREMENTS 

Verifying the correct alignment for manual and power 
operated valves in the two RHR shutdown cooling subsystems' 
flow paths provides assurance that the proper flow paths 
will exist for RHR operation. This SR does not apply to 
valves that are locked, sealed, or otherwise secured in 
position since these were verified to be in the correct 
position prior to locking, sealing, or securing. A valve 
that can be manually (remote or local) aligned is allowed to 
be in a non-RHR shutdown cooling position provided the valve 
can be repositioned. This SR does not require any testing 
or valve manipulation; rather, it involves verification that 
those valves capable of potentially being mispositioned are 
in the correct position. This SR does not apply to valves 
that cannot be inadvertently misaligned, such as check 
valves. The Frequency of 12 hours is sufficient in view of 
other visual and audible indications available to the 
operator for monitoring the RHR subsystem in the control 
room.  

REFERENCES None.
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B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.9 RCS Pressure and Temperature (P/T) Limits 

BASES 

BACKGROUND All components of the RCS are designed to withstand effects 
of cyclic loads due to system pressure and temperature 
changes. These loads are introduced by startup (heatup) and 
shutdown (cooldown) operations, power transients, and 
reactor trips. This LCO limits the pressure and temperature 
changes during RCS heatup and cooldown, within the design 
assumptions and the stress limits for cyclic operation.  

The Specification contains P/T limit curves for heatup, 
cooldown, and inservice leak and hydrostatic testing, and 
criticality, and also limits the maximum rate of change of 
reactor coolant temperature. The P/T limit curves are 
applicable for 32 effective full power years.  

Each P/T limit curve defines an acceptable region for normal 
operation. The usual use of the curves is operational 
guidance during heatup or cooldown maneuvering, when 
pressure and temperature indications are monitored and 
compared to the applicable curve to determine that operation 
is within the allowable region.  

The LCO establishes operating limits that provide a margin 
to brittle failure of the reactor vessel and piping of the 
reactor coolant pressure boundary (RCPB). The vessel is the 
component most subject to brittle failure. Therefore, the 
LCO limits apply mainly to the vessel.  

10 CFR 50, Appendix G (Ref. 1), requires the establishment 
of P/T limits for material fracture toughness requirements 
of the RCPB materials. Reference 1 requires an adequate 
margin to brittle failure during normal operation, 
anticipated operational occurrences, and system hydrostatic 
tests. It mandates the use of the ASME Code, Section III, 
Appendix G (Ref. 2).  

The actual shift in the RTNDT of the vessel material will be 
established periodically by removing and evaluating the 
irradiated reactor vessel material specimens, in accordance 
with ASTM E 185 (Ref. 3) and Appendix H of 10 CFR 50 
(Ref. 4). The operating P/T limit curves will be adjusted, 
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BACKGROUND as necessary, based on the evaluation findings and the 
(continued) recommendations of Reference 5.  

The P/T limit curves are composite curves established by 
superimposing limits derived from stress analyses of those 
portions of the reactor vessel and head that are the most 
restrictive. At any specific pressure, temperature, and 
temperature rate of change, one location within the reactor 
vessel will dictate the most restrictive limit. Across the 
span of the P/T limit curves, different locations are more 
restrictive, and, thus, the curves are composites of the 
most restrictive regions.  

The non-nuclear heatup and cooldown curve applies during 
heatups with non-nuclear heat (e.g., recirculation pump 
heat) and during cooldowns when the reactor is not critical 
(e.g., following a scram). The curve provides the minimum 
reactor vessel metal temperatures based on the most limiting 
vessel stress.  

The P/T criticality limits include the Reference I 
requirement that they be at least 40°F above the 
non-critical heatup curve or the non-critical cooldown curve 
and not lower than the minimum permissible temperature for 
the inservice leak and hydrostatic testing. Reference 1 
also allows boiling water reactors to operate with the core 
critical below the minimum permissible temperature allowed 
for the inservice hydrostatic pressure test (i.e., inservice 
leak and hydrostatic testing) when the water level is within 
the normal range for power operation and the pressure is 
less than 20% of the preservice system hydrostatic test 
pressure (for Quad Cities 1 and 2, this pressure is 312 
psig). Under these conditions, the minimum temperature is 
60'F above the RTNoT of the closure flange regions which are 
stressed by the bolt preload (for Quad Cities 1 and 2, this 
temperature is 83 0 F).  

The consequence of violating the LCO limits is that the RCS 
has been operated under conditions that can result in 
brittle failure of the RCPB, possibly leading to a 
nonisolable leak or loss of coolant accident. In the event 
these limits are exceeded, an evaluation must be performed 
to determine the effect on the structural integrity of the 

(continued)
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BACKGROUND 
(continued)

APPLICABLE 
SAFETY ANALYSES

LCO

RCPB components. ASME Code, Section XI, Appendix E 
(Ref. 6), provides a recommended methodology for evaluating 
an operating event that causes an excursion outside the 
limits.

The P/T limits are not derived from Design Basis Accident 
(DBA) analyses. They are prescribed during normal operation 
to avoid encountering pressure, temperature, and temperature 
rate of change conditions that might cause undetected flaws 
to propagate and cause nonductile failure of the RCPB, a 
condition that is unanalyzed. Reference 7 approved the 
curves and limits required by this Specification. Since the 
P/T limits are not derived from any DBA, there are no 
acceptance limits related to the P/T limits. Rather, the 
P/T limits are acceptance limits themselves since they 
preclude operation in an unanalyzed condition.

RCS P/T limits satisfy Criterion 2 of 
10 CFR 50.36(c)(2)(ii).

The elements of this LCO are:

a. RCS pressure and temperature are within the limits 
specified in Figures 3.4.9-1, 3.4.9-2, and 3.4.9-3, 
heatup and cooldown rates are < 100°F in any 1 hour 
period during RCS heatup, cooldown, and inservice leak 
and hydrostatic testing, and the RCS temperature 
change during inservice leak and hydrostatic testing 
is < 20'F in any 1 hour period when the RCS temperature 
and pressure are being maintained within the limits of 
Figure 3.4.9-1; 

b. The temperature difference between the reactor vessel 
bottom head coolant and the reactor pressure vessel 
(RPV) coolant is < 145°F during recirculation pump 
startup in MODES 1, 2, 3, and 4; 

c. The temperature difference between the reactor coolant 
in the respective recirculation loop and in the 
reactor vessel is < 50°F during recirculation pump 
startup in MODES 1, 2, 3, and 4; 

(continued)
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LCO d. RCS pressure and temperature are within the 
(continued) criticality limits specified in figure 3.4.9-3, prior 

to achieving criticality; and 

e. The reactor vessel flange and the head flange 
temperatures are > 830 F when tensioning the reactor 
vessel head bolting studs and the reactor head is 
tensioned.  

These limits define allowable operating regions and permit a 
large number of operating cycles while also providing a wide 
margin to nonductile failure.  

The rate of change of temperature limits control the thermal 
gradient through the vessel wall and are used as inputs for 
calculating the heatup, cooldown, and inservice leak and 
hydrostatic testing P/T limit curves. Thus, the LCO for the 
rate of change of temperature restricts stresses caused by 
thermal gradients and also ensures the validity of the P/T 
limit curves.  

Violation of the limits places the reactor vessel outside of 
the bounds of the stress analyses and can increase stresses 
in other RCS components. The consequences depend on several 
factors, as follows: 

a. The severity of the departure from the allowable 
operating pressure temperature regime or the severity 
of the rate of change of temperature; 

b. The length of time the limits were violated (longer 
violations allow the temperature gradient in the thick 
vessel walls to become more pronounced); and 

c. The existence, size, and orientation of flaws in the 
vessel material.  

APPLICABILITY The potential for violating a P/T limit exists at all times.  
For example, P/T limit violations could result from ambient 
temperature conditions that result in the reactor vessel 
metal temperature being less than the minimum allowed 
temperature for boltup. Therefore, this LCO is applicable 
even when fuel is not loaded in the core.  

(continued)
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ACTIONS A.1 and A.2 

Operation outside the P/T limits while in MODE 1, 2, or 3 
must be corrected so that the RCPB is returned to a 
condition that has been verified by stress analyses.  

The 30 minute Completion Time reflects the urgency of 
restoring the parameters to within the analyzed range. Most 
violations will not be severe, and the activity can be 
accomplished in this time in a controlled manner.  

Besides restoring operation within limits, an engineering 
evaluation is required to determine if RCS operation can 
continue. The evaluation must verify the RCPB integrity 
remains acceptable and must be completed if continued 
operation is desired. Several methods may be used, 
including comparison with pre-analyzed transients in the 
stress analyses, new analyses, or inspection of the 
components. ASME Code, Section XI, Appendix E (Ref. 6), may 
be used to support the evaluation. However, its use is 
restricted to evaluation of the vessel beltline.  

The 72 hour Completion Time is reasonable to accomplish the 
evaluation of a mild violation. More severe violations may 
require special, event specific stress analyses or 
inspections. A favorable evaluation must be completed if 
continued operation is desired.  

Condition A is modified by a Note requiring Required 
Action A.2 be completed whenever the Condition is entered.  
The Note emphasizes the need to perform the evaluation of 
the effects of the excursion outside the allowable limits.  
Restoration alone per Required Action A.1 is insufficient 
because higher than analyzed stresses may have occurred and 
may have affected the RCPB integrity.  

B.1 and B.2 

If a Required Action and associated Completion Time of 
Condition A are not met, the plant must be placed in a lower 
MODE because either the RCS remained in an unacceptable P/T 
region for an extended period of increased stress, or a 

(continued)
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RCS P/T Limits 
B 3.4.9 

BASES 

ACTIONS B.1 and B.2 (continued) 

sufficiently severe event caused entry into an unacceptable 
region. Either possibility indicates a need for more 
careful examination of the event, best accomplished with the 
RCS at reduced pressure and temperature. With the reduced 
pressure and temperature conditions, the possibility of 
propagation of undetected flaws is decreased.  

Pressure and temperature are reduced by placing the plant in 
at least MODE 3 within 12 hours and in MODE 4 within 
36 hours. The allowed Completion Times are reasonable, 
based on operating experience, to reach the required plant 
conditions from full power conditions in an orderly manner 
and without challenging plant systems.  

C.1 and C.2 

Operation outside the P/T limits in other than MODES 1, 2, 
and 3 (including defueled conditions) must be corrected so 
that the RCPB is returned to a condition that has been 
verified by stress analyses. The Required Action must be 
initiated without delay and continued until the limits are 
restored.  

Besides restoring the P/T limit parameters to within limits, 
an engineering evaluation is required to determine if RCS 
operation is allowed. This evaluation must verify that the 
RCPB integrity is acceptable and must be completed before 
approaching criticality or heating up to > 212 0 F. Several 
methods may be used, including comparison with pre-analyzed 
transients, new analyses, or inspection of the components.  
ASME Code, Section XI, Appendix E (Ref. 6), may be used to 
support the evaluation; however, its use is restricted to 
evaluation of the beltline.  

Condition C is modified by a Note requiring Required Action 
C.2 be completed whenever the Condition is entered. The 
Note emphasizes the need to perform the evaluation of the 
effects of the excursion outside the allowable limits.  
Restoration alone per Required Action C.1 is insufficient 
because higher than analyzed stresses may have occurred and 
may have affected the RCPB integrity.  

(continued)
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RCS P/T Limits 
B 3.4.9 

BASES (continued) 

SURVEILLANCE SR 3.4.9.1 
REQUIREMENTS 

Verification that operation is within limits is required 
every 30 minutes when RCS pressure and temperature 
conditions are undergoing planned changes. This Frequency 
is considered reasonable in view of the control room 
indication available to monitor RCS status. Also, since 
temperature rate of change limits are specified in hourly 
increments, 30 minutes permits a reasonable time for 
assessment and correction of minor deviations.  

Surveillance for heatup, cooldown, or inservice leak and 
hydrostatic testing may be discontinued when the criteria 
given in the relevant plant procedure for ending the 
activity are satisfied.  

This SR has been modified with a Note that requires this 
Surveillance to be performed only during system heatup and 
cooldown operations and inservice leak and hydrostatic 
testing.  

SR 3.4.9.2 

A separate limit is used when the reactor is approaching 
criticality. Consequently, the RCS pressure and temperature 
must be verified within the appropriate limits before 
withdrawing control rods that will make the reactor 
critical.  

Performing the Surveillance within 15 minutes before control 
rod withdrawal for the purpose of achieving criticality 
provides adequate assurance that the limits will not be 
exceeded between the time of the Surveillance and the time 
of the control rod withdrawal.  

SR 3.4.9.3 and SR 3.4.9.4 

Differential temperatures within the applicable limits 
ensure that thermal stresses resulting from the startup of 
an idle recirculation pump will not exceed design 
allowances. In addition, compliance with these limits 
ensures that the assumptions of the analysis for the startup 
of an idle recirculation loop (Ref. 8) are satisfied.  

(continued)
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RCS P/T Limits 
B 3.4.9 

BASES 

SURVEILLANCE SR 3.4.9.3 and SR 3.4.9.4 (continued) 
REQUIREMENTS 

Performing the Surveillance within 15 minutes before 
starting the idle recirculation pump provides adequate 
assurance that the limits will not be exceeded between the 
time of the Surveillance and the time of the idle pump 
start.  

An acceptable means of demonstrating compliance with the 
temperature differential requirement in SR 3.4.9.3 is to 
compare the temperatures on the bottom head drain line and 
the saturation temperature corresponding to reactor steam 
dome pressure. An acceptable means of demonstrating 
compliance with the temperature differential requirement in 
SR 3.4.9.4 is to compare the temperatures of the operating 
recirculation loop and the idle loop.  

SR 3.4.9.3 and SR 3.4.9.4 have been modified by a Note that 
requires the Surveillance to be performed only in MODES 1, 
2, 3, and 4. In MODE 5, the overall stress on limiting 
components is lower. Therefore, AT limits are not 
required. The Notes also state the SRs are only required to 
be met during a recirculation pump startup since this is 
when the stresses occur.  

SR 3.4.9.5, SR 3.4.9.6, and SR 3.4.9.7 

Limits on the reactor vessel flange and head flange 
temperatures are generally bounded by the other P/T limits 
during system heatup and cooldown. However, operations 
approaching MODE 4 from MODE 5 and in MODE 4 with RCS 
temperature less than or equal to certain specified values 
require assurance that these temperatures meet the LCO 
limits.  

The flange temperatures must be verified to be above the 
limits within 30 minutes before and every 30 minutes 
thereafter while tensioning the vessel head bolting studs to 
ensure that once the head is tensioned the limits are 
satisfied. When in MODE 4 with RCS temperature < 93 0 F, 
30 minute checks of the flange temperatures are required 

(continued)
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RCS P/T Limits 
B 3.4.9 

BASES 

SURVEILLANCE SR 3.4.9.5, SR 3.4.9.6. and SR 3.4.9.7 (continued) 
REQUIREMENTS 

because of the reduced margin to the limits. When in MODE 4 
with RCS temperature < 113 0F. monitoring of the flange 
temperature is required every 12 hours to ensure the 
temperature is within the specified limits.  

The 30 minute Frequency reflects the urgency of maintaining 
the temperatures within limits, and also limits the time 
that the temperature limits could be exceeded. The 12 hour 
Frequency is reasonable based on the rate of temperature 
change possible at these temperatures.  

SR 3.4.9.5 is modified by a Note that requires the 
Surveillance to be performed only when tensioning the 
reactor vessel head bolting studs. SR 3.4.9.6 is modified 
by a Note that requires the Surveillance to be initiated 30 
minutes after RCS temperature < 93 0 F in MODE 4. SR 3.4.9.7 
is modified by a Note that requires the Surveillance to be 
initiated 12 hours after RCS temperature < 113 0 F in MODE 4.  
The Notes contained in these SRs are necessary to specify 
when the reactor vessel flange and head flange temperatures 
are required to be verified to be within the specified 
limits.  

REFERENCES 1. 10 CFR 50, Appendix G.  

2. ASME, Boiler and Pressure Vessel Code, Section III, 

Appendix G.  

3. ASTM E 185-82, July 1982.  

4. 10 CFR 50, Appendix H.  

5. Regulatory Guide 1.99, Revision 2, May 1988.  

6. ASME, Boiler and Pressure Vessel Code, Section XI, 
Appendix E.  

7. Letter from S.N. Bailey (NRC) to ComEd, "Quad Cities 
Issuance of Amendments - Revised Pressure-Temperature 
Limits," dated February 4, 2000.  

8. UFSAR, Section 15.4.4.3.
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Reactor Steam Dome

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.10 Reactor Steam Dome Pressure 

BASES

BACKGROUND

APPLICABLE 
SAFETY ANALYSES

The reactor steam dome pressure is an assumed value in the 
determination of compliance with reactor pressure vessel 
overpressure protection criteria and is also an assumed 
initial condition of design basis accidents and transients.

The reactor steam dome pressure of < 1005 psig is an 
initial condition of the vessel overpressure protection 
analysis of Reference 1. This analysis assumes an initial 
maximum reactor steam dome pressure and evaluates the 
response of the pressure relief system, primarily the safety 
valves, during the limiting pressurization transient. The 
determination of compliance with the overpressure criteria 
is dependent on the initial reactor steam dome pressure; 
therefore, the limit on this pressure ensures that the 
assumptions of the overpressure protection analyses are 
conserved. Reference 2 also assumes an initial reactor 
steam dome pressure for the analyses of design basis 
accidents and transients us-ed to determine the limits for 
fuel cladding integrity (see Bases for LCO 3.2.2, "MINIMUM 
CRITICAL POWER RATIO (MCPR)") and 1% cladding plastic strain 
(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"). The nominal reactor 
operating pressure is approximately 1005 psig. Transient 
analyses typically use the nominal or a design dome pressure 
as input to the analysis. Small deviations (5 to 10 psi) 
from the nominal pressure are not expected to change most of 
the transient analyses results. However, sensitivity 
studies for fast pressurization events (main turbine 
generator load rejection without bypass, turbine trip 
without bypass, and feedwater controller failure) indicate 
that the delta-CPR may increase for lower initial pressures.  
Therefore, the fast pressurization events have considered a 
bounding initial pressure based on a typical operating range 
to assure a conservative delta-CPR and operating limit.  

Reactor steam dome pressure satisfies the requirements of 
Criterion 2 of 10 CFR 50.36(c)(2)(ii).

(continued)

Ouad Cities 1 and 2

Pressure 
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Reactor Steam Dome Pressure 
B 3.4.10 

BASES (continued) 

LCO The specified reactor steam dome pressure limit of 
K 1005 psig ensures the plant is operated within the 
assumptions of the reactor overpressure analysis. Operation 
above the limit may result in a transient response more 
severe than analyzed.  

APPLICABILITY In MODES 1 and 2, the reactor steam dome pressure is 
required to be less than or equal to the limit. In these 
MODES, the reactor may be generating significant steam and 
events that may challenge the overpressure limits are 
possible.  

In MODES 3, 4, and 5, the limit is not applicable because 
the reactor is shut down. In these MODES, the reactor 
pressure is well below the required limit, and no 
anticipated events will challenge the overpressure limits.  

ACTIONS A.1 

With the reactor steam dome pressure greater than the limit, 
prompt action should be taken to reduce pressure to below 

the limit and return the reactor to operation within the 
bounds of the analyses. The 15 minute Completion Time is 
reasonable considering the importance of maintaining the 
pressure within limits. This Completion Time also ensures 
that the probability of an accident occurring while pressure 
is greater than the limit is minimized.  

B.1 

If the reactor steam dome pressure cannot be restored to 
within the limit within the associated Completion Time, 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.  

(continued)
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Reactor Steam Dome Pressure 
B 3.4.10

BASES (continued)

SURVEILLANCE SR 3.4.10.1 
REQUIREMENTS 

Verification that reactor steam dome pressure is < 1005 psig 
ensures that the initial condition of the vessel 
overpressure protection analysis is met. Operating 
experience has shown the 12 hour Frequency to be sufficient 
for identifying trends and verifying operation within safety 
analyses assumptions.  

REFERENCES 1. UFSAR, Section 5.2.2.1.  

2. UFSAR, Chapter 15.

Quad Cities 1 and 2 B 3.4.10-3 Revision No.



PRIMARY SYSTEM BOUNDARY

3.6 - UMITING CONDITIONS FOR OPERA

T. T 5 3.,4-:/ 
r Alt-' Recirculation Loops 

TION 4.6 - SURVEILLANCE REQUIREMENTS

A. Recirculation Loops 

Two reactor coolant system recirculation 
L 0,, \ loops shall be in operation.  

APPLICABILITY: 

OPERATIONAL MODE(s) 1 and 2.

A. Recirculation Loops 

Each pump tor genera or set scoop 
tube mocha ical and electrical op shall be 
demonst d OPERABLE * the 
avers etpoints specified in the CORE 

OPERA NG LIMITS REPO at least once 

per 18 onths. / _

ACTION:

1.  

PCflot J C
With only one reactor coolant system 
recirculation loop in operation, within 
24 hours either, restore both loops to 
operation or:

b. Increase the MINIMUM CRITICAL.  
POWER RATIO (MCPR) Operating 
ULmitpe pec ication 
3.1 1.C, and 

c. Reduce the Average Power Range 
Monitor (APRM) Flow Biased 
Neutron Flux Scram n ;nRod Bci 
and Rod Block Monitor 

($~~!)to those applicable to 1 44 L .  
single recirculation loop operation 
per Specifications 2.2.A and 3.2.E.  

d. Reduce the AVERAGE PLANAR 
LINEAR HEAT GENERATION RATE 
(APLHGR) to single loop operation 
limits as specified in the CORE 
OPERATING LMITS REPORT 
(COLR).

QUAD CITIES - UNITS 1 & 2 3/4.6-1 Amendment Nos. 171 & 16?
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PRIMARY SYSTEM BOUNDARY Recirculation Loops 3/4.6.A

3.6 - UMITING CONDITIONS FOR OPERATION 4.6 - SURVEILLANCE REQUIREMENTS 

e. ecti* iio pupro 1 st r 
reci lati un fo satn .

Otherwise, be in at least HOT 
SHUTDOWN within the next 12 hours.

2. With no reactor coolant system 
ACTIOM i recirculation loops in operation, I mm-Im int i.•;- me emres t a~ej 

ni a s TARTUP within 

8 hours and in HOT SHUTDOWN within 
the next ('hours.

QUAD CITIES - UNITS 1 & 2 IFA

~J'.W14 Amendment Nos. 171 & 167
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PRIMARY SYSTEM BOUNDARY

3.6 - LIMITING CONDITIONS FOR OPERATION

T 3q I 

Pump Speed 314.6.C

4.6 - SURVEILLANCE REQUIREMENTS

C. Recirculetion Pumps 

L (-a ' Recirculation pump speed shall be 
maintained within:

C. Recirculation Pumps

Recirculation pump speed shall b-verified 
to be within the limits at least once per 
24 hours.

�. 9.1. I

1l ' 10% of each other with THERMAL• 
POWER >80% of RATED THERMAL\ 

2.~~ 15 8o0e% ofhrwt THERMAL•..  

PER < 80% of RATED 
THERMAL , POWER.

APPLICABILITY: 

OPERATIONAL MODEME) 1 and Uri (l2vo Wrcuiul~inn 'Arnn ml••

With the recirculation pump speeds AC-TIONJ15 different by more then the specified limits, 
(zeilther.

QUAD CITIES - UNITS 1 & 2 3/4.6-5 Amendment Nos.  
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DISCUSSION OF CHANGES 
ITS: 3.4.1 - RECIRCULATION LOOPS OPERATING 

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 3.6.A requires both recirculation loops to be in operation. When one loop 
is inoperable, CTS 3.6.A Action 1 provides requirements that allow continued 
operation with only one recirculation loop in operation. CTS 3.6.A has been 
rewritten into two distinct options in ITS 3.4.1, with the first option of ITS 3.4.1 
requiring two recirculation loops and the second option of ITS 3.4.1 only 
requiring one recirculation loop with the added requirements of CTS 3.6.A 
ACTIONS 1 .b, 1.c, and 1.d. Since these specific requirements are now part of 
the LCO, CTS 3.6.A Action 1 (ITS 3.4.1 ACTION C) has been modified to 
require compliance with the requirements of the LCO. Similarly, the 
Applicability of CTS 3.6.C has been changed from OPERATIONAL MODE(s) 1 
and 2 during two loop operation to MODES 1 and 2 (ITS 3.4.1) since the first 
option in proposed ITS LCO 3.4.1 requires two recirculation loops with match 
flows to be in operation. The explicit reference to "two recirculation loop 
operation" in the Applicability is no longer needed since it is part of the current 
and proposed LCO. This change is for ease of use and understanding only, and 
thus is administrative.  

A.3 CTS 3.6.A Action L.a requires an increase of the MCPR safety limit per 
CTS 2.1 .B when only one recirculation loop is in operation. The Safety Limit 
requirement (CTS 2.1.B) is currently specified as the single loop limit; thus, 
when the plant is in single loop, the limit applies immediately, not in 24 hours as 
allowed by CTS 3.6.A Action L.a. The ITS maintains the single loop MCPR 
safety limit in ITS 2.1.1.2. The COLR also provides the required MCPR 
operating limits based on the number of loops operating; thus when operation is 
shifted from two loop to single loop, a new MCPR operating limit is required, 
regardless of whether this Specification requires it.  

A.4 The requirements in CTS 3.6.A Action 1.c to reduce the Average Power Range 
Monitor (APRM) Rod Block Trip Setpoints has been deleted since this function 
has been relocated to the Technical Requirements Manual (see Discussion of 
Changes for ITS 3.3.2.1). In addition, reference to APRM Flow Biased Neutron 
Flux Scram and RBM Trip Setpoints is deleted since the trip setpoints are an 
operational detail that is not directly related to the OPERABILITY of the
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DISCUSSION OF CHANGES 
ITS: 3.4.1 - RECIRCULATION LOOPS OPERATING 

ADMINISTRATIVE (continued) 

A.4 instrumentation. Reference to the Trip Setpoints has been eliminated in the 
(cont'd) referenced Specifications 2.2.A and 3.2.E (ITS 3.3.1 1 and ITS 3.3.2.1) and 

replaced with Allowable Values, therefore, this change is considered 
administrative. The elimination of Trip Setpoints, and replacement with 
Allowable Values, will be addressed in the Discussion of Changes for 
ITS 3.3. 1. 1 and ITS 3.3.2.1.  

A.5 CTS 3.6. C Action 1 requires restoration of the recirculation pump speeds (i.e., 
jet pump loop flow in ITS) to within the limits if they are not within the limits.  
The revised presentation of ITS ACTIONS (based on the BWR ISTS, 
NUREG-1433, Rev. 1) does not explicitly detail options to "restore...to within 
the specified limit" when an alternate ACTION is provided that allows continued 
operation. This action is always an option, and is implied in all ACTIONS.  
Since CTS 3.6.C Action 1 (ITS 3.4.1 ACTION B) provides an alternate action 
that allows continued operation, deleting CTS 3.6.C Action 1 is purely editorial.  

A.6 CTS 3.6.C Action 2 requires action to be taken per CTS 3.6.A.1 when 
recirculation pump speeds differ by more than the specified limits. The format 
of the ITS does not include providing "cross references." CTS 3.6.A. 1 (ITS 
3.4.1) adequately prescribes the necessary conditions for compliance without 
such references. Therefore, the existing reference to "take the ACTION required 
by Specification 3.6.A. 1" in CTS 3.6.C Action 2 serves no functional purpose, 
and its removal is purely an administrative difference in presentation.  

TECHNICAL CHANGES - MORE RESTRICTIVE 

M. 1 CTS 3.6.C requires the recirculation pump speeds to be maintained within 
prescribed limits. With THERMAL POWER Ž 80% of RATED THERMAL 
POWER the recirculation pump speeds must be within 10% of each other, and 
with THERMAL POWER < 80 % of RATED THERMAL POWER, 
recirculation pump speeds must be within 15 % of each other. In proposed 
SR 3.4.1.1, the jet pump loop flow mismatch with both recirculation loops in 
operation is: < 10% of rated core flow when operating at < 70% of rated core 
flow; and • 5% of rated core flow when operating at ; 70% of rated core flow.  
The proposed values are consistent with the loss of coolant accident (LOCA) 
analysis and a small mismatch has been determined to be acceptable based on 
engineering judgement. Since the required mismatch tolerance is smaller 
(although based on core flow), this change is considered to be an additional 
restriction on plant operation but necessary to ensure the LOCA analysis 
assumption is satisfied.
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DISCUSSION OF CHANGES 
ITS: 3.4.1 - RECIRCULATION LOOPS OPERATING 

TECHNICAL CHANGES - MORE RESTRICTIVE (continued) 

M.2 With no reactor coolant system recirculation loops in operation, CTS 3.6.A 
Action 2 requires the unit to be in at least STARTUP (MODE 2) within 8 hours 
and in HOT SHUTDOWN (MODE 3) within the next 6 hours. Under the same 
conditions ITS 3.4.1 Required Action A. 1 will require the unit to be in MODE 2 
in 8 hours and Required Action A.2 will require the unit to be in MODE 3 in 
12 hours (next 4 hours). The change has been made for consistency with other 
conditions in the CTS and ITS which require the units to be in MODE 3. This 
change is more restrictive since the total time required to be in MODE 3 has 
decreased from 14 to 12 hours. This proposed time period is still adequate to 
achieve the required plant conditions in an orderly manner and without 
challenging plant systems.  

TECHNICAL CHANGES - LESS RESTRICTIVE 

"Generic" 

LA. 1 CTS 4.6.A requires the recirculation pump MG set scoop tube stop settings 
specified in the COLR to be verified at least once per 18 months. As indicated in 
the CTS requirement, the scoop tube stop settings are currently specified in the 
COLR. The details related to these operational settings are proposed to be 
relocated to Technical Requirements Manual (TRM). The MCPR operating limit 
is dependent on the MG set scoop tube stop settings as indicated in the Bases of 
ITS 3.2.2, "MINIMUM CRITICAL POWER RATIO (MCPR). Therefore, with 
the MG set scoop tube stop settings not within limit, the MCPR operating limit 
may not be valid and therefore MCPR must be declared not within limits in 
accordance with proposed ITS 3.2.2 Required Action A. 1 and action must be 
taken to restore MCPR to within limits within 2 hours or the THERMAL 
POWER must be reduced below 25 % RTP (ITS 3.2.2 Required Action B. 1). SR 
3.2.2.1 requires the MCPRs to be verified to be greater than the limits specified 
in the COLR once within 12 hours after THERMAL POWER is > 25 % RTP 
and once per 24 hours thereafter. The MCPR limits specified in the COLR are 
based on MG set scoop tube settings. Therefore, if the MG set scoop tube 
settings are not set in accordance with the relocated requirement, the MCPR 
must declared not within limits. These controls are considered adequate to 
ensure that MCPR will be within limits during normal and transient conditions.  
During transients initiated at reduced core flow the transient analysis assumes a 
failed speed rate (not speed limit) controller which results in an infinitely slow 
recirculation pump run-up rate which results in the most limiting MCPR. Most 
failures in the recirculation flow control system would actually result in a faster 
transient which will be mitigated by the Average Power Range Monitor Flow 
Biased Neutron Flux scram instrumentation required in proposed ITS 3.3.1.1,
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DISCUSSION OF CHANGES 
ITS: 3.4.1 - RECIRCULATION LOOPS OPERATING 

TECHNICAL CHANGES - LESS RESTRICTIVE 

LA. 1. Reactor Protection System Instrumentation." Therefore, the relocated details are 
(cont'd) not required to be in the ITS to provide adequate protection of the public health 

and safety. 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. Additionally, a discussion of the scoop tube stop settings and 
verification requirements will be included in the UFSAR, with changes 
controlled by the provisions of 10 CFR 50.59.  

LA.2 The CTS 3.6.A Action 2 requirement to "immediately initiate measures to place 
the unit in at least STARTUP" when no recirculation loops are in operation is 
relocated to the Bases in the form of a discussion that "action must be taken as 
soon as practicable" to be in MODE 2. Immediate action may not always be the 
conservative method to assure safety. The 8 hour Completion Time of ITS 3.4.1 
Required Action A. 1 ensure appropriate actions are taken in a timely manner to 
place the unit in MODE 2. 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.  

LA.3 The detail of the actual MCPR correction factor for the MCPR operating limit 
for single loop operation ("0.01 ") in CTS 3.6.A Action 1.b is proposed to be 
relocated to the COLR. The requirement in proposed LCO 3.4.1 to apply the 
LCO 3.2.2, "MINIMUM CRITICAL POWER RATIO (MCPR)," single loop 
operation limits specified in the COLR during operation with one recirculation 
loop and the requirement in proposed ITS 3.4.1 ACTION C to satisfy the 
requirements of the LCO within 24 hours are adequate to ensure the current 
requirement is performed during single loop operation. Since all the 
requirements of CTS 3.6.A Action 1.b (except for the actual limit) are 
maintained in the proposed specification, the proposed changes are considered 
adequate. 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 
COLR will be controlled by the provisions of the COLR change control process 
described in Chapter 5 of the ITS.  

"Specific" 

L. 1 The explicit requirement in CTS 3.6.A Action i.e to electrically prohibit the idle 
recirculation pump from starting except to permit testing in preparation for 
returning the pump to service has been deleted. This requirement is not 
necessary to minimize the consequences of any design basis accident. Plant 
operating practice and procedures are adequate to ensure the pumps are not
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DISCUSSION OF CHANGES 
ITS: 3.4.1 - RECIRCULATION LOOPS OPERATING 

TECHNICAL CHANGES - LESS RESTRICTIVE 

L. 1 inadvertently started. In addition, the requirements in CTS 3.6.D (ITS 3.4.9, 
(cont'd) "RCS Pressure and Temperature (P/T) Limits") will help ensure that thermal 

stresses resulting from the startup of an idle recirculation pump will not exceed 
design allowances.  

L.2 The required action of CTS 3.6.C Action 2 to trip one of the recirculation pumps 
when the speed mismatch (i.e. flow mismatch) is not within limits has been 
deleted. It has been replaced with a requirement (ITS 3.4.1 ACTION B) to 
declare the loop with the low flow "not in operation." Once the declaration has 
been made, the appropriate actions for single loop operation must be taken in 
accordance with CTS 3.6.A. 1 (ITS 3.4.1). While a shutdown of the loop may be 
preferred under some conditions, declaring a pump not in operation will ensure 
the proper actions are taken in accordance with the single loop analysis.  

L.3 CTS 4.6.C requires the recirculation pump speed mismatch (i.e., jet pump loop 
flow mismatch in ITS) to be verified within the limits once per 24 hours when in 
Operational MODES 1 and 2 during two recirculation loop operation. CTS 
4.0.D requires the Surveillances to be met prior to entry into the applicable 
Mode or other specified conditions. CTS 4.6.C cannot be performed prior to its 
Applicability if shifting from single loop to two loop operation while in MODE 1 
or 2. Therefore, a note has been added (proposed SR 3.4.1.1 Note) providing an 
allowance for time to initiate and complete the Surveillance to avoid intentional 
entry into the ACTIONS each time the second recirculation pump is started. The 
time allowed is consistent with the current frequency of the Surveillance (24 
hours), and is therefore considered acceptable.  

RELOCATED SPECIFICATIONS 

None

Quad Cities 1 and 2 5



Jet Pumps 3/4.6.BPRIMARY SYSTEM BOUNDARY

3.6 - LIMITING CONDITIONS FOR OPERATION 4.6 - SURVEILLANCE REQUIREMENTS

B. Jet Pumps B. Jet Pt 

LC-O 3.4,7, All jet pumps shall be OPERABLE flow All jet 
(inocatio#• shaýbe OERAB on a leaSa OPERI 

[m' 1. Di 
OI 

APPLICABILITY: 21 

df 
OPERATIONAL MODEMs) 1 and 2.  

ftic ACTION: 
OCt th 

an 
1. With one or more jet pumps inoperable 

,CTIOO f--otlr t nin pera fwI I 
q ivdicon~be in at least HOT a.  

SHUTDOWN within 12 hours.  

SR 3 ,,, !2. it flow n ica tion p arable fo .  
! •hree or ore jet p ~pS, flow 

indicati n shall be ored oucu that at b.  /lea st jet purn s have oPEe LE .  
flow idication hin 12 h re or behn 
at ast HOT HUTDOWN ' in thei 

3. With flo indication i0perableAor both c.  
jet pu s son thea se jet pump riser, " 1 3-4.z.i.b 
flow i dication sha/J be restored to 
OP BLE statur•for at lemut one of-' 
th a jet pumpwithin 1:,'hours or/be ! s .2.. d.  
i at least HO SHUTDOWN withi the I NOTE Z ,/next 12 hou¢•. ... " " 

With flovnindlcatiory'6operable on both,, 
calibratd (double~ap) jet pimps on thi 

same ~circulatip6 loop, fl~w indication 
shalbe restorod to OE" BLE as 
fobat least oge of theo pum 

hin 12 •6urs or be'in at least 11OT 
HUTDOWN within!he next 1 hours.

imps 

pumps shall be demonstrated L.z.  

ABLE as follows

uring two loop operation, at least ---
lce per 24 hours while greater than 
5% of RATED THERMAL POWER bv f J

The indicated recirculation pump 
flow differs by > 10% from the 
established speed-flow 
characteristics.  

indi aed tow coref nw 
Id'era~ >1O0 fromn fIe 

1sab* ehdt, I core $wv 
'dor~ V from ,stblis edcor pinto) 

AP/ e flireltio~ships.  

The indicated flow of any individual 
jet pump differs from the 
established patterns by > 10%.  

The provisions of Specification 
4.0.0 are not applicable provided 
that the surveillance is performed 
within 24 hours after exceeding 
25% of RATED THERMAL POWER.

___________________________ [ a shall be on PUffIPS nnga* pump *,won LI Jet Onttie -.

QUAD CMES - UNITS 1 & 2 Amendment Nos. 171 & 1?
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PRIMARY SYSTEM BOUNDARY

3.6 - LIMITING CONDITIONS FOR OPERATION

7T5 3, .2--.  

Jet Pumps 314.6.B

4.6 - SURVEILLANCE REQUIREMENTS

CAidd. pro >j6 ý-e -3A.z..I -" 4oTEI 'j

SR 3,, q.2.1..

2. During single recirculation loop 
operation, at least once per 24 hours 
while greater than 25% of RATED 
THERMAL POWER by verifying that no 
Ctwo of the following conditions occur:)/

a. The indicated recirculation pump 
flow in the operating loop differs 
by >'t0% from the established 
single recirculation speed-flow 
charaeteristics.

b. in cttote ore fI 
aff. by 10 from 
bus dto coref wv ue 

rive from stablisd c p e 
hP~c florelatio ship 

c. The indicated flow of any individual 
jet pump differs from established 
single recirculation loop patterns 
by >10%.

d. The provisions of Specification 

N ,TE 7- 4.0.D are not applicable provided 
that the surveillance is performed 
within 24 hours after exceeding 
25% of RATED THERMAL POWER.

QUAD CITIES - UNITS 1 & 2 3/4.6-4 Amendment Nos.

-P0%'- z

171 & 167



DISCUSSION OF CHANGES 
ITS: 3.4.2 - JET PUMPS 

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 in CTS 4.6.B. 1 and CTS 4.6.B.2 (ITS SR 3.4.2.1) was changed to 
require verification that one of the criteria be met, rather than require verification 
that no two of the conditions exist. This change is consistent with 
NUREG-1433, Revision 1, which is written in a positive mode, such that 
conditions must exist, rather than not exist. Since this change does not modify 
any technical requirements, it is considered administrative.  

TECHNICAL CHANGES - MORE RESTRICTIVE 

M. 1 CTS 4.6.B. 1.b and CTS 4.6.B.2.b require the verification that indicated core 
flow differs by _ 10% from the established total core flow derived from the core 
"plate delta-P/core flow relationship. These requirements have not been included 
in ITS 3.4.2. Guidance for the performance and evaluation criteria to detect jet 
pump inoperability is provided in GE SIL 330, June 9, 1980. According to the 
SIL, the core flow calculation based on core plate differential pressure/core flow 
relationship is not sensitive to jet pump performance degradation and is not 
recommended as one of the alternative methods for demonstrating jet pump 
OPERABILITY. As a result, the alternate core flow calculation method for 
demonstrating jet pump OPERABILITY as specified in CTS 4.6.B. 1 .b and CTS 
4.6.B.2.b has not been included in proposed ITS SR 3.4.2.1. This is consistent 
with BWR ISTS, NUREG-1433, Rev. 1, in that, ISTS SR 3.4.2.1 also does not 
include the core flow calculation alternative. Since this change removes a 
method of demonstrating jet pump OPERABILITY, the number of acceptable 
methods for demonstrating OPERABILITY is reduced. Therefore, this change is 
more restrictive on plant operation.

Quad Cities 1 and 2 1



DISCUSSION OF CHANGES 
ITS: 3.4.2 - JET PUMPS 

TECHNICAL CHANGES - LESS RESTRICTIVE 

L. 1 The requirements of CTS 3.6.B and associated Actions 2, 3, and 4, concerning 
jet pump flow indication, do not necessarily relate directly to the structural 
integrity of the jet pumps. The BWR ISTS does not specify indication only or 
alarm only equipment to be OPERABLE to support OPERABILITY of a system 
or component. Control of the availability of, and necessary compensatory 
activities if not available, for indications and monitoring instrumentation are 
addressed by plant operational procedures and policies. In addition, details 
associated with jet pump flow indication is currently contained in the UFSAR.  
The requirement to demonstrate jet pump OPERABILITY is maintained in 
proposed SR 3.4.2.1 and provides for timely evaluation and detection of jet 
pump degradation. Jet pump indication is required to be OPERABLE to satisfy 
proposed SR 3.4.2.1. If the Surveillance Requirement cannot be satisfied, 
proposed SR 3.0.1 provides the appropriate guidance. As such, these 
requirements are not required to be in the ITS to provide adequate protection of 
the public health and safety and are proposed to be deleted from the Technical 
Specifications.  

L.2 CTS 4.6.B. 1 and CTS 4.6.B.2 requires the jet pump surveillance to be 
performed every 24 hours when > 25 % RTP. This change adds a Note to 
CTS 4.6.B. 1 and CTS 4.6.B.2 (proposed SR 3.4.2.1 Note 1), to allow a 4-hour 
delay in performance of the Surveillance after the associated recirculation loop is 
restored to operation. The Note allows the Surveillance not to be performed 
until four hours after the associated recirculation loop is in operation, because 
these checks can only be performed during jet pump operation (i.e., when the 
loop is in operation). The four hours is an acceptable time to establish conditions 
appropriate for data collection and evaluation.  

RELOCATED SPECIFICATIONS 

None

Quad Cities 1 and 2 2
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PRIMARY SYSTEM BOUNDARY
/ r�J orQA�I�ah4,) � �

Jt VTls 3.4..E 
Safety Valves .314.6.E

3.6 - UMITING CONDITIONS FOR OPERATION 
e .- . _ _

L~3A S~

4.6 - SURVEILLANCE REQUIREMENTS

Sayety vaives E. Safety Valves 
The safety valve function of the 9 reactor (1-7-, 17 
coolant system safety valves shall be 
OPERABLE in accordance with the specifiedJ 2. At least or 
code safety valve function lift settingsU- the safety 
established as: pressure ti 

MA 3,I,3. replaced 
1 safety valve0@1135 psig ±1 % previousli 
2safety valves @1240 psig ±1% stored a 

safety valves @1250 paig 1 % manuftai 
4 safety valves @1260 psig 1% least o :e 

valv shal 
9sa w

APPLICABILITY:

OPERATIONAL MODEls) 1. 2 and 3.  

ACTION:

1. With the safety valve function of one 
or more of the above required safety 

ACTINOJ ] valves inoperable, be in at least HOT 
SHUTDOWN within 12 hours and in 
COLD SHUTDOWN within the next 
24 hours.

I

.

QUAD CMES - UNITS 1 & 2 314.6-7 Amendment Nos. in a 167 
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- Safety Valves 3/4.6.E

3.6 - LIMITING CONDITIONS FOR OPERATION 

E. Safety Valves 

The safety valve function of the 9 reactor 
L t-O coolant system safty valves shall be 
3A -5 OPERABLE in accordance with the specified 

code safety valve unhton lift settinge 
establshed as: , A 

1 safetyvalve 0 1135 psig * 1% 
2 saletyvalve 1240psig* 1% 
2safetyva~lV 1250 psig* 1% 

4 safety valves @ 1260psiga *% 

OPERATIONAL MODE(s) 1. 2 and 3 

ACTION: 

1. With the safety valve function ot one 

or more of the above reqtwred safety 
A C"io.4 valves inoperable, be in at least HOT 

8 SHUTDOWN within 12 hours and in 

COLD SHUTDOWN within the next 
24 hours

4.6 - SURVEILLANCE REQUIREMENTS 

E. * Safety Valves

S....... • . Wn... of ... a__ t_.•_ no. ) 

• .LA-
/Tar*,, P• .Ribi i

314.6-7a Amendments No. 191

Pa~e- 2 J- '
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PRIMARY SYSTEM BOUNDARY 

3.6 - UMITING CONDITIONS FOR OPERATIO

Relief Valves 

N 4.6 - SURVEILLANCE REQUIREMENTS

3/4.6.F

F. Relief Valves 

5 reactor coolant system relief valves fn•", 

Lco 3,f.75 line reactuation time delay at two relief J 
tyal~ shall be OPERABLE with the 
following settings:

(Relief Function 
Setpoint (Dsio) 

)Den 
<1115 psig 
:91115 psig 
S1 135 psig 
£91135 psig 
S1 135 psig'*'

: •T 5 .3J. G.

APPLICABILITY: 

OPERATIONAL MODE(s) 1, 2 and 3.  

ACTION:

F. Relief Valves 

1. The relief valve function and the 
reactuation time delay function 
instrumentation shall be demonstrated 
OPERABLE by performance of a: 

a. CHANNEL FUNCTIONAL TEST of 
the relief valve function at least
once per 15 months, and a

b. CHANNEL CALIBRATION and 
LOGIC SYSTEM FUNCTIONAL 
TEST of the entire system at least 
once per 18 months.  

2. Deleted.

With one or ore relief valves pen, 
provided suppression poo average 
water te perature is < 1100 take 
action t close the open reli valve(s); LJ-
if supp assion pool average ater 
tempe ure is ?.110OF pla e the 
react mode switch inn Shutdown 
pO n.

I/ .-_.

Amendment Nos.

1I.

K

Target Rckcombination aafetyelief alve.? 

QUAD CITIES - UNITS 1 & 2
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_____ ____ 1~7-XTS 3.4.3 
PRIMARY SYSTEM BOUNDARY Relief Valves 3/4.6.F 

3.6 - LIMITING CONDITIONS FOR OPERATION 4.6 - SURVEILLANCE REQUIREMENTS

2( With the relief valve functio- or t 
•I ractuation tme ae aof one of the 
above required reactor coolant system 

pmCTIo v A relief valves inoperable, restore the 
inoperable relief valve function and the 
reactuation time delay function to 
"OPERABLE status within 14 da • eF
in at least HOT SHUTDOWN within the 

fCTbo.J (3 next 12 hours and in COLD 
SHUTDOWN within the following 
24 hours.

-TS 3.5.(. 3'

3. With the relief valve function 2or 
- ' re t ui r i n t m d l y o m o r e t h a n 

A(jTjaOGa one of the above required reactor 
coolant system relief valves inoperable, 
be in at least HOT SHUTDOWN within 
12 hours and in COLD SHUTDOWN 
within the next 24 hours.

QUAD CITIES - UNITS 1 & 2 3/4.6-9 Amendment Nos. 171 & 167 
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DISCUSSION OF CHANGES 
ITS: 3.4.3 - SAFETY AND RELIEF 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 organization of the Safety and Relief Valves requirements of CTS 3/4.6.E 
and CTS 3/4.6.F, respectively, are proposed to be included within one 
Specification in the ITS (ITS 3.4.3). The current licensing basis is similar to that 
of the BWR 6 Standard Technical Specifications, NUREG-1434, Rev. 1. Since 
this change does not alter any technical requirements, this change is considered 
administrative.  

A.3 CTS 4.6.E.2 Note c provides a one time extension of the safety valve pressure 
testing surveillance interval from 18 months to 24 months for Unit 1, Cycle 16 
only. This Note is deleted from the CTS since the one time extension will have 
expired prior to ITS implementation and will no longer be applicable. Since the 
change does not alter any technical requirements, it is considered to be 
administrative.  

A.4 Two new Surveillance Requirements are proposed to be added. Proposed SR 
3.4.3.2 ensures the relief valves open when manually actuated. This ensures that 
the valves and solenoids are functioning properly and that no blockage exists in 
the lines. Proposed SR 3.4.3.3 ensures that the relief valves will actuate on an 
actual or simulated automatic initiation signal. These proposed Surveillance 
Requirements are consistent with the current testing requirements in CTS 
4.5.A.4.a and b (for ADS) as modified in the Discussion of Changes for ITS 
3.5.1, "ECCS - Operating." Since inoperabilities associated with the 
mechanical portions of the ADS valves (which are also relief valves) require 
entry into both the Actions of CTS 3.6.F, "Relief Valves," as well as the Action 
of CTS 3.5.A, "ECCS - Operating," the duplication of these Surveillance 
Requirements in ITS 3.4.3 is considered to be administrative.  

TECHNICAL CHANGES - MORE RESTRICTIVE 

None

Quad Cities 1 and 2 I



DISCUSSION OF CHANGES 
ITS: 3.4.3 - SAFETY AND RELIEF VALVES 

TECHNICAL CHANGES - LESS RESTRICTIVE 

"Generic" 

LA. 1 The details of CTS 3.6.E footnote (a), relating to lift setting pressure of the 
safety valves (the lift setting pressure shall correspond to ambient conditions of 
the valves at nominal operating temperatures and pressures), are proposed to be 
relocated to the Bases. The requirements of proposed SR 3.4.3.1 are adequate to 
ensure safety valve lift setpoints are within required settings. As a result, the 
details relocated to the Bases are not necessary for ensuring safety valve setpoints 
are maintained within required settings and do not need 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 testing requirements of CTS 4.6.E.2 for safety valve setting verification are 
proposed to be relocated to the Inservice Testing (IST) Program. These testing 
requirements do demonstrate the Reactor Coolant System (RCS) safety valves are 
OPERABLE. However, the IST Program, required by 10 CFR 50.55a, provides 
requirements for the testing of all ASME Code Class 1, 2, and 3 valves in 
accordance with applicable codes, standards, and relief requests, endorsed by the 
NRC for Quad Cities 1 and 2. Compliance with 10 CFR 50.55a, and as a result 
the IST Program and implementing procedures, is required by the Quad Cities 1 
and 2 Operating Licenses. These controls are adequate to ensure the required 
testing to demonstrate OPERABILITY is performed. Therefore, the relocated 
requirements are not required to be in the ITS to provide adequate protection of 
the public health and safety. Changes to the relocated requirements in the IST 
Program will be controlled by the provisions of 10 CFR 50.55a.  

LA.3 The detail in CTS 3.6.E LCO footnote (b) that the lowest setting safety valve is a 
"Target Rock" combination safety/relief valve is proposed to be relocated to the 
Bases. Proposed LCO 3.4.3 will continue to require 9 safety valves to be 
OPERABLE and proposed SR 3.4.3.1 will continue to specify the settings of the 
safety valves. In addition, the Bases provides sufficient description of both the 
safety valves and the safety/relief valve. This detail is not necessary to ensure 
lift settings are maintained properly. As such, this 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.

Quad Cities 1 and 2 2



DISCUSSION OF CHANGES 
ITS: 3.4.3 - SAFETY AND RELIEF VALVES 

TECHNICAL CHANGES - LESS RESTRICTIVE (continued) 

"Specific" 

L. 1 CTS 3.6.F Action 1 requires an open relief valve to be closed provided the 
suppression pool temperature is < 1 0°F. If unable to close the open relief 
valve, or if suppression pool temperature is a 110'F, the reactor mode switch 
must be placed in shutdown. This Action is not included in the ITS. Required 
Actions for open relief valves are implicit in the Actions of CTS 3.7.K and ITS 
3.6.2.1. Required Action D. 1 of ITS 3.6.2.1 will also require that the reactor 
mode switch be immediately placed in shutdown if the suppression pool average 
temperature is Ž 110'F. Action 1 of CTS 3.6.F is anticipatory of this 
requirement in the event of an open relief valve, and preemptive in all cases.  
This Action represents detailed methods of responding to an event and not 
necessarily a compensatory action for failure to meet this LCO. As such it is not 
appropriate for the ITS and is adequately addressed in Quad Cities 1 and 2 
Emergency Operating Procedures and by ITS 3.6.2.1, the Suppression Pool 
Temperature LCO. Therefore, CTS 3.6.F, Action 1 is proposed to be deleted 
from Technical Specifications.  

RELOCATED SPECIFICATIONS 

None

Quad Cities 1 and 2 3
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PRIMARY SYSTEM BOUNDARY

"7"-5 3TS /.  

Leakage 3/4.6.H

3.6 - LIMITING CONDITIONS FOR OPERATION 4.6 - SURVEILLANCE REQUIREMENTS

H. Operational Leakage 

LC.o 3.• Reactor coolant system leakage shall be 
limited to: 

1. No PRESSURE BOUNDARY LEAKAGE.  

2. --25 gpm total leakage averaged over (15)214 hour surrveoiilliannce operi~odd.  

3. :95 gpm UNIDENTIFIED LEAKAGE.  

4. -2 gpm increasein UN• 
OEAT peIAod 1l) 
OPERATIONAL MODE I only). -

H. Operational Leakage

The reactor coolant system leakage shall be 
demonstrated to be within each of the 
Iimits 6

APPLICABILITY: 

OPERATIONAL MODEMs) 1, 2 and 3.

�kTrot'J
1. With any PRESSURE BOUNDARY 

LEAKAGE, be in at lest HOT 
SHUTDOWN within 12 hours and in 
COLD SHUTDOWN within the next 
24 hours.

2. with the reactor coolant system 
A/o,1/0 UNIDENTIFIED LEAKAGE or total 

leakage rate(s) greater than the above 
flimitis), reduce the leakage rate to 

[.within the limits within 4 ho-A.yor be in 
at least HOT SHUTDOWN within the 
next 12 hours and in COLD 

C. SHUTDOWN within the following 
24 hours.

QUAD CMES - UNITS 1 &82 3/4.6-11
Amendment Nos. 17'1 & 167

I



IT,5 3 ,--.'-/
L

PRIMARY SYSTEM BOUNDARY Leakage 3/4.6.H

3.6 - LIMITING CONDITIONS FOR OPERATION 4.6 - SURVEILLANCE REQUIREMENTS

3. With an increase in reactor coolant 
system UNIDENTIFIED LEAKAGE of 

nod 4hou (~~&tr~~ 6 6D~~ 

a. Identify the source of leakage as 
not IGSCC susceptible material 
within 4 hours, or

/-c"T'•J b. Be in at least HOT SHUTDOWN 
0- within the next 12 hours and in 

COLD SHUTDOWN within the 
following 24 hours.

QUAD CITIES - UNITS 1 & 2 3/4.6-12 Amendment Nos. 171 & 17
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DISCUSSION OF CHANGES 
ITS: 3.4.4 - RCS OPERATIONAL LEAKAGE 

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 CTS 3.6.H.2, CTS 3.6.H.4, and CTS 3.6.H Action 3, the LEAKAGE limits 
apply at any moment, to the previous 24 hours (not any future or past 24 hour 
period). This results in a "rolling average" covering "any 24-hour period." 
Therefore, changing "any 24-hour period" to "the previous 24-hour period" in 
ITS 3.4.4.c and 3.4.4.d does not change the intent of the requirement. This 
change is editorial, and as such, is considered administrative only.  

A.3 The CTS 4.6.H. 1 requirement for sampling of primary containment particulate 
and the associated footnote a are being moved to proposed ITS 3.4.5, "RCS 
Leakage Detection Instrumentation," in accordance with the format of BWR 
ISTS, NUREG-1433, Rev. 1. Any technical changes to this requirement will be 
addressed in the Discussion of Changes for ITS 3.4.5.  

A.4 If Reactor Coolant System unidentified LEAKAGE increases by greater than 2 
gpm in a 24 hour period, CTS 3.6.H Action 3.a requires identification of the 
source of the leakage as not IGSCC susceptible material within 4 hours. ITS 
3.4.4 Required Action B. 1 has been added to provide an option to reduce the 
leakage to within the limit in lieu of identifying the source as not IGSCC 
susceptible material. This change is considered administrative since restoring 
compliance with the LCO is always an option (per CTS 3.0.1B), whether or not it 
is specifically stated in the Actions.  

TECHNICAL CHANGES - MORE RESTRICTIVE 

None

Quad Cities 1 and 2 1



DISCUSSION OF CHANGES 
ITS: 3.4.4 - RCS OPERATIONAL LEAKAGE 

TECHNICAL CHANGES - LESS RESTRICTIVE 

"Generic" 

LA. 1 Details of the CTS 4.6.H.2 method for performing the reactor coolant system 
leakage Surveillance (by determining the primary containment sump flow rate) is 
proposed to be relocated to the Bases. The requirements of proposed SR 3.4.4.1 
are adequate to determine reactor coolant system leakage is within required 
limits. As a result, the details relocated to the Bases are not necessary for 
ensuring reactor coolant system leakage is determined and do not need 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 4.6.H.2 requires the primary containment sump flow rate (RCS unidentified 
and total LEAKAGE and unidentified LEAKAGE increase) to be determined at 
least once per 8 hours, not to exceed 12 hours. The Surveillance Frequency for 
CTS 4.6.H.2 has been changed to 12 hours in ITS SR 3.4.4.1. This change 
essentially allows the 25 % extension specified in CTS 4.0.B (proposed SR 3.0.2) 
to be applied to the current 12 hour surveillance interval. As such, the maximum 
interval has been extended from 12 hours to 15 hours. NRC guidance is 
provided in Generic Letter 88-01, Supplement 1, allowing a Surveillance 
Frequency of once per shift, not to exceed 12 hours. The proposed Surveillance 
Frequency is consistent with the NRC guidance since the normal Frequency 
remains equivalent to a 12 hour shift. The proposed 3 hour extension to the 
surveillance interval is considered acceptable since the probability of a pipe break 
occurring in the primary containment during the extension period is small and the 
vast majority of the surveillances are completed with no indication of excessive 
RCS Operational LEAKAGE. Furthermore, the leak detection instrumentation 
will remain available during the extension period such that excessive RCS 
Operational LEAKAGE will continue to be alarmed in the main control room 
and a change in sump flow will continue to be indicated on the drywell sump 
pump flow integrators.  

RELOCATED SPECIFICATIONS 

None

Quad Cities 1 and 2 2



PRIMARY SYSTEM BOUNDARY

3.6 LIMITING CONDITIONS FOR OPERATION

i7_S 3.lyS 
Leakage Detection 314.6.G

-E~
4.11 - SURVEILLANCE REQUIREMENTS•

G. Leakage Detection Systems 

L.0/ The following reactor coolant system leakage detection systems shall be 

OPERABLE: 

1. The primary containment atmosphere 
particulate radioactivity sampling 
system, and

2. The drywell floor drain sump 
system.  

APPLICABILITY:

G. Leakage Detection Systems °.  

The reactor coolant system leakage 
detection systems shall be demonstrated 
OPERABLE by: 

1. -Perforlino the ie~kane d ntarrudnntinrce

2. Performing a CHANNEL CALIBRATION 
monitoring Y.....of required leakage detection 

instrumentaion at least once per 
months.  

(• e.,.. M

OPERATIONAL MODE(s) 1,

ACTION:

1. With the primary containment 
atmosphere particulate radioactivity 

APCI I B sampling system inoperable,prestore the fO ' 
inoperable leak detection radioactivity 
sampling system to OPERABLE status 
within r ;otherwise, be in HO 
SHUTDOWN within the next 12 hoursý r and in COLD SHUTDOWN within the 
following 24 hours.

With the drywell floor drain sump 
monitoring system inoperable, i in 

ri'D drain sump monitoring system to 
h, OPERABLE status;er se, e in 
t least HOT SHUTDOWN within the 

next 12 hours and in COLD 
HUTDOWN within the following 24 

hours. h u ad n O
/9erco/v

QUAD CITIES - UNITS 1 & 2 3/4.6-10 Amendment No. 189 & 186
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PRIMARY SYSTEM BOUNDARY

3.6 - LIMITING CONDITIONS FOR OPERATION 4.6 - SURVEILLANCE REQUIREMENTS

Leakage 3/4.6.H

H. gOpmerational Leakage a H. Operational Leakage 
Reactor coolant system lea2 g suhall be T he reactor coolant system leakage shall be limited to: demonstrated to be within each of the 

1 . N P RE S U RE B O U N A R Y E A K A Elim its by : 
1. N PRE SURE BOU DARY LEAK GE.1. ISam pling the prim ary containm ent 

2. :;25 gpm total leakage averaged over •. • "!Iatmospheric particulate radioactivity aat 
any 24 hour surveillance period. least once per 12 hours. and , 

3. -5 gpm UNIDENTIFIED LEAKAGE. [2. Determining the primary containment \

4. :2 gpm increase in UNIDENTIFIED 
LEAKAGE within any period of 
24 hours or less (Applicable in 
OPERATIONAL MODE 1 only).  

APPLICABILITY: 

OPERATIONAL MODEls) 1, 2 and 3.  

ACTION: 

1. With any PRESSURE BOUNDARY 
LEAKAGE, be in at least HOT 
SHUTDOWN within 12 hours and in 
COLD SHUTDOWN within the next 
24 hours.  

2. With the reactor coolant system 
UNIDENTIFIED LEAKAGE or total 
leakage ratels) greater than the above 
limit(s), reduce the leakage rate to 
within the limits within 4 hours or be 
at least HOT SHUTDOWN within the 
next 12 hours and in COLD 
SHUTDOWN within the following 
24 hours.

S sump tlOW rate at least once per 
B hours, not to exceed 12 hours.

ITS 3,LO 

in

QUAD CMES - UNITS 1 & 2 3/4.6-11
Amendment Nos.
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DISCUSSION OF CHANGES 
ITS: 3.4.5 - RCS LEAKAGE DETECTION INSTRUMENTATION 

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 4.6.H. 1 requires sampling the primary containment atmosphere particulate 
radioactivity at least once every 12 hours. Quad Cities 1 and 2 currently 
continuously monitor the primary containment atmosphere to satisfy this 
requirement. The CTS 4.6.H. 1 requirement has been moved to proposed SR 
3.4.5.1 requiring a verification of the operation of the continuous monitoring 
system. Therefore, this change is considered administrative.  

A.3 The CTS 3.6.G Action 2 requirement to establish an alternate method of 
determining drywell floor drain sump flow rates within 8 hours has been deleted 
from the proposed ITS 3.4.5 ACTIONS. CTS 4.6.H.2 (proposed ITS SR 
3.4.4.1) already requires the determination of drywell floor drain sump flow rate 
at this specified frequency and 3.6.H (proposed ITS 3.4.5) provides the 
appropriate ACTIONS for conditions when LEAKAGE cannot be determined.  
In addition, proposed SR 3.4.4.1 Bases address acceptable methods to determine 
LEAKAGE. As such, the deleted information is unnecessary and this change is 
considered administrative. Any technical changes to CTS 4.6.H.2 will be 
addressed in the Discussion of Changes for ITS 3.4.5.  

A.4 Currently, no Actions are provided in CTS 3.6.G if all required RCS leakage 
detection systems are inoperable. Therefore, CTS 3.0.C must be entered. The 
revised presentation of ACTIONS is proposed to explicitly identify that 
LCO 3.0.3 (CTS 3.0.C) is required to be entered if all required RCS leakage 
detection systems are inoperable. Therefore ITS 3.4.5 ACTION D has been 
added to be consistent with the current requirements and is considered a 
presentation preference. Therefore, this change is administrative.  

A.5 The requirement in CTS 4.6.G. 1 to perform the leakage determinations of CTS 
4.6.H has been deleted since it duplicates the requirement of CTS 4.6.H.2 
(proposed ITS SR 3.4.4.1). Therefore, this change is considered administrative.

Quad Cities 1 and 2 1



DISCUSSION OF CHANGES 
ITS: 3.4.5 - RCS LEAKAGE DETECTION INSTRUMENTATION 

TECHNICAL CHANGES - MORE RESTRICTIVE 

M. 1 ITS SR 3.4.5.2 has been added to CTS 4.6.G to require a CHANNEL 
FUNCTIONAL TEST on the drywell floor drain sump monitoring system and 
the primary containment atmospheric particulate monitoring system on a 31 day 
frequency. This requirement ensures the primary containment atmospheric 
particulate alarm is functioning and the flow channel, including the integrator of 
the drywell floor drain-sump monitoring system is functioning properly. This is 
an added requirement necessary to help ensure the RCS leakage detection 
instrumentation is maintained OPERABLE and therefore is considered more 
restrictive.  

M.2 CTS 3.6.G Action 1 provides the actions for when the primary containment 
atmosphere particulate monitoring is inoperable. A new requirement has been 
added to CTS 3.6.G Action 1, which will require an analysis of a primary 
containment atmosphere grab sample once every 12 hours (ITS 3.4.5 Required 
Action B. 1). This added requirement provides information which helps to detect 
LEAKAGE. This requirement is more restrictive on plant operation, however 
necessary to provide the information normally provided by the primary 
containment atmosphere particulate monitoring system. This change is consistent 
with NUREG-1433, Rev. 1.  

TECHNICAL CHANGES - LESS RESTRICTIVE 

"Generic" 

LA. 1 The detail in CTS 4.6.H Note a (that the primary containment atmospheric 
particulate radioactivity does not provide a means of quantifying leakage) is 
proposed to be relocated to the Bases. This detail is not necessary to be included 
in the Technical Specification to ensure the equipment remains OPERABLE.  
The requirements of proposed LCO 3.4.5 and the associated Surveillances will 
ensure the instrumentation remains OPERABLE. 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.  

LE. 1 The Frequency for performing the CHANNEL CALIBRATION required by CTS 
4.6.G.2 (proposed SR 3.4.5.3) has been extended from 18 to 24 months to 
facilitate a change to the Quad Cities 1 and 2 fuel cycle from 18 months to 24 
months including the 25 % grace period. This SR ensures that the required 
primary containment atmospheric particulate monitoring system and drywell

Quad Cities 1 and 2 2



DISCUSSION OF CHANGES 
ITS: 3.4.5 - RCS LEAKAGE DETECTION INSTRUMENTATION 

TECHNICAL CHANGES - LESS RESTRICTIVE 

LE. 1 floor drain sump monitoring systems are OPERABLE and within the established 
(cont'd) calibration requirements. The proposed change will allow this Surveillance to 

extend the 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 current Specification 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 current Specification 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.  
Drywell sumps are monitored to indirectly determine Reactor Coolant System 
leakage rates. Rate measurements look at the change in condition over a 
relatively short period of time. Since drift is a small change over a long duration 
(months) and leakage is determined over a short duration (hours) as a 
differential, the Reactor Coolant Leakage Detection Systems will not be affected 
by instrument drift resulting from an increase in calibration interval.  
Additionally, two fixed-measurement interval methods exist for determining 
unidentified drywell leakage rates. First, the leakage rate can be calculated using 
the flow integrator data as indicated in the control room, monitoring the volume 
pumped out of the drywell floor drain sump. The second fixed-measurement 
method involves monitoring the drywell floor sump drain pump run time. By 
determining pump run time over a given period, the leakage rate can be 
determined if the pump rate is known or can be conservatively estimated.  
Therefore, the extension of the surveillance interval is justified. The primary 
containment atmospheric particulate monitoring system provides backup to the 
drywell floor drain sump monitoring system, in that they both will alert the 
operators to unanticipated unidentified leakage from the RCPB. These systems 
do not provide for the actuation of any safety devices. The equipment provides a 
monitoring function only which alerts the operator to a potential plant problem.  
The setpoint of these devices is not an assumption in any event analysis.  
Proposed SRs 3.4.5.1 and 3.4.5.2 require that the CHANNEL CHECK and 
CHANNEL FUNCTIONAL TEST be performed on a more frequent basis.  
Based on the redundancy of detection methods, the other functional test 
performed on this equipment, and the historical calibration records, the impact, if 
any, of this change on system availability is minimal. In addition, the proposed 
24 month Surveillance Freiuencies, if performed at the maximum interval 
allowed by proposed SR 3.0.2 (30 months) do not invalidate any assumptions in 
the plant licensing basis.
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DISCUSSION OF CHANGES 
ITS: 3.4.5 - RCS LEAKAGE DETECTION INSTRUMENTATION 

TECHNICAL CHANGES - LESS RESTRICTIVE (continued) 

"Specific" 

L. 1 Currently, CTS 3.0.D (ITS LCO 3.0.4) would preclude a change in MODES 
with leakage detection monitoring system inoperable. A statement that LCO 
3.0.4 is not applicable for the condition of the drywell floor drain sump 
monitoring system inoperable or the primary containment atmospheric particulate 
monitoring system inoperable has been added as a Note to ITS 3.4.5 ACTION A 
and ACTION B. When this allowance is used, either the drywell floor drain 
sump monitoring system or the required primary containment atmospheric 
particulate monitoring system remains available, and the compensatory actions 
for the inoperable system (or the requirement that unidentified leakage be 
quantified in accordance with ITS 3.4.4) will provide adequate indication of RCS 
leakage. Since 1) probabilities have determined a 30 day allowed out of service 
time for one leakage detection system is acceptable; 2) a leakage detection system 
is still OPERABLE; and 3) compensatory measures will still ensure leakage is 
being quantified, the LCO 3.0.4 exception is considered to provide no significant 
impact on safety and is acceptable.  

L.2 CTS 3.6.G Action 1 requires the restoration of the inoperable primary 
containment atmospheric particulate radioactivity sampling system leakage 
detection system to OPERABLE status within 24 hours. Proposed ITS 3.4.5, 
Required Action B.2 requires an inoperable primary containment atmospheric 
monitoring system be restored to OPERABLE status within 30 days. This is a 
relaxation of requirements, and therefore less restrictive. This 30 day 
Completion Time is allowed provided primary containment atmospheric 
particulate radioactivity is determined once every 12 hours, by analyses of grab 
samples of the primary containment atmosphere, as required in proposed ITS 
3.4.5, Required Action B. 1. These changes are acceptable based on operating 
experience, considering there is another method of leakage detection still 
available to monitor and assess RCS Operational LEAKAGE (analysis of grab 
samples of the primary containment atmosphere) and RCS unidentified and total 
LEAKAGE can be quantified.  

L.3 A Note has been added to CTS 4.6.G (Note to ITS 3.4.5 Surveillance 
Requirements) to allow a channel to be inoperable for up to 6 hours solely for 
performance of required Surveillances provided the other Leakage Detection 
System instrumentation is OPERABLE. This change will minimize unnecessary 
entry/exit into the actions for OPERABLE instrumentation. Operational history 
indicates that the performance of the Surveillances associated with RCS Leakage 
Detection Instrumentation normally demonstrate that the instrumentation is in
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DISCUSSION OF CHANGES 
ITS: 3.4.5 - RCS LEAKAGE DETECTION INSTRUMENTATION 

TECHNICAL CHANGES - LESS RESTRICTIVE 

L.3 fact OPERABLE. In addition, CTS 4.0.C (and as modified in the Discussion of 
(cont'd) Changes for Section 3.0) allows entry into the actions to be delayed for missed 

Surveillances for up to a period of 24 hours, therefore this short time period of 6 
hours for instrumentation tested within the required Surveillance Frequency 
should also be permitted. The 6 hour testing allowance has been granted by the 
NRC in Technical Specification amendments for Georgia Power Company's 
Hatch Unit 1 (Amendment 185) and Unit 2 (Amendment 125) and in the ITS 
amendment for Washington Public Power Supply System Unit 2 (Amendment 
149). The NRC has also granted this allowance in other topical reports for the 
Reactor Protection System, Emergency Core Cooling System, and Isolation 
System Instrumentation. The 6 hour testing allowance does not significantly 
reduce the probability of properly monitoring RCS leakage since the other 
channel must be OPERABLE for this allowance to be used.  

RELOCATED SPECIFICATIONS 

None
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PRIMARY SYSTEM BOUNDARY Specific Activity 3/4.6.J

3.6 - LIMITING CONDITIONS FOR OPERATION 4.6 - SURVEILLANCE REQUIREMENTS

J. Specific Activity 

The specific activity of the reactor cook 
LC. 0 3, (G shall be limited to ;; 0.2 pCi/gram DOSE 

EQUIVALENT 1-131.

J. Specific Activity 

ant In OPERATIONAL MODE 1, the specific 
activity of the reactor coolant shall be 

5A , I verified to be -50.2,uCi/gram DOSE 
EQUIVALENT 1-131 once per 7 days.

OPERATIONAL MODEls) 1, 2 and 3, with 
any main steam line not isolated.

1. With the specific activity of the reactor 
coolant >0.2 JCi/gram DOSE 

Acl-•0 /A EQUIVALENT 1-131 but <4.0 pCi/gram 
DOSE EQUIVALENT 1-131, determine 
DOSE EQUIVALENT 1-131 once per 
4 hours and restore DOSE 
EQUIVALENT 1-131 to within limits 
within 48 hoursw.  

2. With the specific activity of the reactor 
coolant >0.2 uCi/gram DOSE 
EQUIVALENT 1-131 for greater than 
48 hours, or with the specific activity Ai oW 8 of the reactor coolant >4.0 pCi/gram 
DOSE EQUIVALENT 1-131, determine 
DOSE EQUIVALENT 1-131 once per 
4 hours, and isolate all main steam lines 
within 12 hours, or be in at least HOT 
SHUTDOWN within the next 12 hours 
and in COLD SHUTDOWN within the 
following 24 hours.

a P The provis~ions of4Pf pg= * re nnottsapplpiicable.  

Q2UAD CITIES - UNITS 1 & 2 d2 A &t
.,tl,- I V Amendment Nos.
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DISCUSSION OF CHANGES 
ITS: 3.4.6 - RCS SPECIFIC ACTIVITY

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)).  

TECHNICAL CHANGES - MORE RESTRICTIVE

None 

TECHNICAL CHANGES - LESS RESTRICTIVE

None

RELOCATED SPECIFICATIONS

None

Quad Cities 1 and 2 I



PRIMARY SYSTEM BOUNDARY A-11
3.6 - LIMITING CONDITIONS FOR OPERATION

;T73 3,yV 7

RHR - HOT SHUTDOWN 3/4.6.1 

4.6 -SRELAN URE•ENS . 3.  
4.6 -SURVEILLANCE REQUIREMENTS

0. Residual Heat Removal - HOT SHUTDOWN . Residual Heat Removal - HOT 

Two shutdown cooling mode subsystems Att le shutdown coolin 
La.o 3.J of the residual heat removal (RHR) system ] subsystem of the residuea 

shall be OPERABS rnal unlessuMt leasin v *i system. or

L.1 

L N•oAl
APPUCABILITY:

OPERATIONAL MODE 3, with reactor 
vessel pressure less than the RHR cut-in 
permmsive setpoint.  

ACTION: NO 

1. With less than the above required RHR 
shutdown cooling mode subsystems 

ACT1/A'1 OPERABLE, immediately initiate 
corrective action to return the required 
subsystems to OPERABLE status as 
soon as possible. Within I hour A 
'least oncireper 24 oure h r o-s- 

S-the Operability of at least 
one alternate method capable of decay 
heat removal for each inoperable RHR 
shutdown cooling mode subsystem. Be 
in at least COLD SHUTDOWN within 
24 houre. G

fro~ ~~ ~ 5 LcT1/dA5 A.-

cK5-4. I .Wheneer tw I.quired is md a If e t CO 

Acr)0as fytsToNr f reodactrdeciay nt1 p avsiorn at ý= um0weonwt ut 
b The-shu•down be removed 

I•'llON,

QUAD CITIES - UNITS I & 2 3/4.6-25 Amendment Nos. 171 & 167

Pa ye-
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PRIMARY SYSTEM BOUNDARY /4717 -7-75 3-7 

RHR - HOT SHUTDOWN 3/4.6.0

3.6 - LMITING CONDITIONS FOR OPERATION 4.6 - SURVEILLANCE REQUIREMENTS

pr-rio0 A' B 2. W(Vrith no RHR shutdown dooling mode-.  

initiate corrective action to return at 
least one subsystem to OPERABLE 

or•d A. • "status as soon as possible. Within 
1 hour establish reactor coolant 
circulation withfa reckfulation-ur 
4-an alternate method and monitor 
reactor coolant temperature and 
pressure at least once per hour.

QUAD CITIES - UNITS I & 2 3/4.6-26 Amendment Nos. 171 & I 

?19 a 0?" Z_
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DISCUSSION OF CHANGES 
ITS: 3.4.7 - RHR SHUTDOWN COOLING SYSTEM - HOT SHUTDOWN 

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 3.6.0 requires two RHR shutdown cooling systems to be OPERABLE and, 
unless at least one recirculation pump is in operation, at least one shutdown 
cooling mode subsystem capable of circulating reactor coolant. CTS 3.6.0 
footnote (a) clarifies that an OPERABLE shutdown cooling subsystem is one that 
can be manually aligned in the shutdown cooling mode for removal of decay 
heat. This latter requirement (i.e., the subsystem can be manually aligned in the 
shutdown cooling mode for decay heat removal) also ensures proper circulation 
of reactor coolant since water obtained from the reactor vessel (via a reactor 
recirculation suction line) is pumped through an RHR heat exchanger (or heat 
exchange bypass valve) and routed to the reactor vessel via a recirculation 
discharge line. This will ensure the capability to circulate reactor coolant.  
Therefore, the detail in CTS 3.6.0 that an RHR shutdown cooling subsystem 
must be capable of circulating reactor coolant is duplicative to the requirements 
in CTS 3.6.0 footnote (a) and the definition of OPERABLE-OPERABILITY and 
has been deleted. Proposed LCO 3.4.7 will simply require both RHR shutdown 
cooling subsystems to be OPERABLE. Since this change does not result in any 
technical changes, the removal of the redundant requirement is considered 
administrative.  

The content of CTS 3.6.0 footnote(a) has been incorporated in proposed.SR 
3.4.7.1 (CTS 4.6.0) and will require the verification that each (refer to 
Discussion of Change M. 1 below for further discussion) RHR shutdown cooling 
subsystem manual and power operated 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. This proposed Surveillance is consistent with 
current requirements in CTS 4.6.0 and is consistent with the format used in 
other Specifications in the CTS/ITS (e.g., ITS 3.1.7 for the Standby Liquid 
Control System) which require a system to be in standby. CTS 3/4.6.0 does not 
require continuous reactor coolant circulation by a recirculation pump, an RHR 
shutdown cooling subsystem, or an alternate method as required by 
NUREG-0123 and NUREG-1433, Rev. 1. This deviation from the Standard 
Technical Specifications was approved by the NRC in the SER for Amendments 
162 (Unit 1) and 158 (Unit 2) from John F. Stang (NRC) to D.L. Farrer 
(ComEd), dated September 21, 1995, since the RHR System and the RHR
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DISCUSSION OF CHANGES 
ITS: 3.4.7 - RHR SHUTDOWN COOLING SYSTEM - HOT SHUTDOWN 

ADMINISTRATIVE 

A.2 Service Water System flow at Quad Cities 1 and 2 can-not be throttled 
(cont'd) sufficiently to maintain constant temperature. Therefore, the system must be 

used continuously or intermittently to control temperature to be within the 
required cooldown/heatup rates. In MODE 3 below the RHR cut in permissive 
pressure, an RHR shutdown cooling subsystem is turned on and off as necessary 
to control temperature and to ensure the required cooldown or heatup rates of 
CTS 3/4.6.K (ITS 3.4.9) are not exceeded. The requirement to have a 
recirculation pump, RHR shutdown cooling subsystem or alternate method in 
operation is governed by plant procedures, except when both RHR shutdown 
cooling subsystems are inoperable. In this situation, circulation is required per 
CTS 3.6.0 Action 2 (proposed ITS 3.4.7 ACTION A). Since, this change 
simply represents a change in presentation, this portion of the change is also 
administrative.  

CTS 4.6.0 requires the verification of the capability to circulate reactor coolant 
via an RHR shutdown cooling subsystem, a recirculation pump, or an alternate 
method every 12 hours. As indicated above, the proposed Surveillance has been 
written to ensure the requirements of the LCO are met. Since there are no actual 
requirements for recirculation pumps or an alternate method in the LCO, the 
option to verify the alternate method has been included as ITS 3.4.7 Required 
Action A.3 (refer to Discussion of Change LA.2 below for relocation of the 
recirculation pump as an alternate method of decay heat removal to the Bases) for 
the condition when both RHR shutdown cooling subsystems are inoperable since 
this is the only time an alternate method is required to be in operation. As 
indicated in the Bases, the alternate method must be functioning to help ensure 
temperature monitoring. This portion of the change is also considered 
administrative since CTS 3.6.0 Action 2 currently requires an alternate method 
(or recirculation pump) to be established within 1 hour (ITS 3.4.7 Required 
Action A.3 first Completion Time).  

A.3 The CTS 3.6.0 footnote (b) allowance that the RHR shutdown cooling subsystem 
may be removed from operation, during hydrostatic testing has been deleted 
since these tests are not performed during MODE 3 operations. Since the 
footnote does not provide any additional allowance, its removal is considered 
administrative.  

A.4 The proposed ACTION Note 2, "Separate Condition entry is allowed for 
each .... " has been added to CTS 3.6.0 Actions (ITS 3.4.7 ACTIONS Note 2) 
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 RHR shutdown cooling 
subsystems.
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DISCUSSION OF CHANGES 
ITS: 3.4.7 - RHR SHUTDOWN COOLING SYSTEM - HOT SHUTDOWN 

ADMINISTRATIVE (continued) 

A.5 The requirement of CTS 3.6.0 Action 1 to demonstrate every 24 hours the 
operability of at least one alternate method capable of decay heat removal for 
each inoperable RHR shutdown cooling loop is unnecessary since the reactor is 
currently required to be in MODE 4 within 24 hours (i.e., exit this 
Specification). Once in MODE 4, CTS 3.6.P and the ITS 3.4.8 both require the 
periodic verification of the availability of an alternate decay heat removal 
method. Since the frequency of the requirement in CTS 3.6.0 Action 1 is of no 
consequence, its omission is considered an administrative change.  

A.6 The CTS 3.6.0 Action 1 footnote (c) requirement that if unable to attain cold 
shutdown when two RHR subsystems are inoperable, then maintain reactor 
coolant temperature as low as practical by use of alternate heat removal methods 
is deleted since it provides unnecessary duplication of the Actions, contains no 
additional restrictions on the operation of the plant, and in fact, could be 
interpreted as a relaxation of the requirements to achieve MODE 4. The Action 
to be in MODE 4, which is modified by the footnote, adequately prescribes the 
requirement to make efforts to "maintain reactor coolant temperature as low as 
practical" (i.e., the duplicative requirement of the footnote). If conditions are 
such that MODE 4 cannot be attained, the Action remains in effect, essentially 
requiring efforts to reach MODE 4 to continue. Elimination of the footnote 
reflects an administrative presentation preference.  

TECHNICAL CHANGES - MORE RESTRICTIVE 

M. 1 CTS 3.6.0 (LCO 3.4.7) requires the OPERABILITY of both RHR shutdown 
cooling subsystems. However, CTS 4.6.0 does not explicitly require a 
verification of the OPERABILITY of a RHR shutdown cooling subsystem. The 
Surveillance only requires the verification of one RHR shutdown cooling 
subsystem, a recirculation pump or an alternate method. The Surveillance 
Requirement has been changed to match the requirements of the LCO.  
Therefore, proposed SR 3.4.7.1 will require the verification that each RHR 
shutdown cooling subsystem is OPERABLE (refer to Discussion of Change A.2 
above for further discussion). Since this change will require the verification 
every 12 hours that each RHR shutdown cooling subsystem is OPERABLE, this 
change is considered more restrictive on plant operations.
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DISCUSSION OF CHANGES 
ITS: 3.4.7 - RHR SHUTDOWN COOLING SYSTEM - HOT SHUTDOWN 

TECHNICAL CHANGES - LESS RESTRICTIVE 

"Generic" 

LA. 1 The details in CTS 3.6.0.1 and CTS 3.6.0.2 of what constitutes an OPERABLE 
RHR shutdown cooling subsystem and the detail in CTS 3.6.0 footnote (a) 
describing how the system can be manually aligned (remote or local) are 
proposed to be relocated to the Bases. The Bases will indicate that an 
OPERABLE RHR shutdown cooling subsystem consists of an OPERABLE 
pump, heat exchanger, and the associated piping and valves. Proposed SR 
3.4.7.1 indicates that a system can be considered OPERABLE if it can be aligned 
to the correct position. The details for subsystem OPERABILITY are not 
necessary in ITS 3.4.7. The definition of OPERABILITY suffices. 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 The detail of an acceptable alternate method in CTS 4.6.0 and CTS 3.6.0 Action 
2 for circulating reactor coolant (i.e., a recirculation pump) is proposed to be 
relocated to the Bases. This detail is not necessary for assuring circulation of the 
reactor coolant when necessary. Proposed ITS 3.4.7 Required Action A.3 
requires verification of reactor coolant circulation by an alternate method.  
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.  

"Specific" 

L. 1 CTS 3.6.0 does not allow one RHR shutdown cooling subsystem to be 
inoperable for performance of Surveillances. An allowance has been added 
(proposed LCO 3.4.7 Note) which allows one RHR shutdown cooling subsystem 
to be inoperable up to 2 hours to perform Surveillances. This change is 
necessary since tests are required that necessitate leaving the RHR Shutdown 
Cooling System in an inoperable status during the performance. This is 
acceptable because the core heat generation can be low enough and the heatup 
rate slow enough to allow some change to the RHR shutdown cooling subsystems 
or other operation requiring RHR flow interruption and loss of redundancy. This 
change is consistent with NUREG-1433, Rev. 1.
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DISCUSSION OF CHANGES 
ITS: 3.4.7 - RHR SHUTDOWN COOLING SYSTEM - HOT SHUTDOWN 

TECHNICAL CHANGES - LESS RESTRICTIVE (continued) 

L.2 CTS 3.6.0 requires two RHR shutdown cooling subsystems to be OPERABLE 
in Operational MODE 3, with reactor vessel pressure less than the RHR cut-in 
permissive setpoint. CTS 4.6.0 requires a verification that a loop is capable of 
operation. CTS 3.0.D and 4.0.D require the LCO and Surveillances to be met 
prior to entry into the applicable mode or other specified conditions. The RHR 
System cannot be verified to be capable of circulating reactor coolant until after 
the applicable conditions necessary to open the RHR shutdown cooling suction 
valves are met (the RHR shutdown cooling suction valves are interlocked closed 
at high pressure). Therefore, entry into the conditions should be allowed while 
depending on the ACTIONS and without performing the Surveillance 
Requirement. CTS 3.0.D (LCO 3.0.4) is not applicable as specified in CTS 
3.6.0 Note a. Therefore, entry into the actions is permitted. However, both 
CTS 3.0.D and 4.0.D must be "not applicable" to perform the necessary 
verification following the reduction of pressure to below the cut-in permissive 
pressure setpoint. Therefore, a Note to CTS 4.6.0 (proposed SR 3.4.7.1) has 
been added. Without this change, certain entries into the applicable operating 
conditions would result in intentional temporary noncompliance until the system 
is verified to be in operation.  

RELOCATED SPECIFICATIONS 

None

Quad Cities 1 and 2 5



7TS 3, 9 
PRIMARY SYSTEM BOUNDARY RHR - COLD SHUTDOWN 3/4.6.P 

3.6 - LIMITING CONDITIONS FOR OPERATION 4.6 - SURVEILLANCE REQUIREMENTS 
P. Residual Heat Removal - COLD P. Residual Heat Removal - COLD 

SHUTDOWN SHUTDOWN 
LLo Two shutdown cooling mode subsystems of At least one shutdown cooling mode 2 A the residual heat removal (RHR) system shall -- subsystem of the 

be OPERABL a and, less at le t on r'• system, oer la U or AL 
recirculon p-umis in peration, leas me a ver to be one shtdown cooling ode subsy tem circu •eut oanat least once per g.e is' 

c ble of cirult1 b) 12 hours.  
(ith eoSe oubsystem consisting op ,east: A ,.  

1. 0le OPERAB RHR pump, nd ', 
2 )ne OPERA LE RHR heat bxchan er. L.  

APPLICABILITY:, 

OPERATIONAL MODE 4.  

ACTION: 

1. With less than the above required RHR 
shutdown cooling mode subsystems 

AricroA OPERABLE, within 1 hour and at least 
A once per 24 hours thereafter, 

demonstrate the operability of at least 
one altemate method capable of decay 
heat removal for each inoperable RHR 
shutdown cooling mode subsystem.  

L=A-.I A.2 

a Eac utdown cooling subsystem is considered OPERABLE if it can be manually aliQned•1-re in 
shutdown coolin made or ro eat 

L C-.. b The RHR shutdown cooling subsystem(s) is not required to be OPERABLE and may be removed from operation 
dunng hydrostatic testing.  

QUAD CITIES - UNITS 1 & 2 3/4.6-27 Amendment Nos. 195 & 191 
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PRIMARY SYSTEM BOUNDARY
-:77 7.5 

RHR - COLD SHUTDOWN 314.6.P

3.6 - LIMING CONDITIONS FOR OPERATION 4.6 - SURVEILLANCE REQUIREMENTS

2. With no RHR shutdown cooling mode 
,c7r)# AlA subsystem OPERAS f 

m ane copctv actionat 
least a fsubsystIm to 9EAL7 _ _ 

1 hour establish reactor coolamn 
circulation with (i:q! r Il Wm) aor 
by an alternate method and monitor 
reactor coolant temperature and 
pressure at least once per hour.

QUAD CITIES - UNITS 1 & 2 Amendment Nos. vi & u7

P 

I
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DISCUSSION OF CHANGES 
ITS: 3.4.8 - RHR SHUTDOWN COOLING SYSTEM - COLD SHUTDOWN 

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 3.6.P requires two RHR shutdown cooling systems to be OPERABLE and, 
unless at least one recirculation pump is in operation, at least one shutdown 
cooling mode subsystem capable of circulating reactor coolant. CTS 3.6.P 
footnote (a) clarifies that an OPERABLE shutdown cooling subsystem is one 
than can be manually aligned in the shutdown cooling mode for removal of decay 
heat. This latter requirement (i.e., the subsystem can be manually aligned in the 
shutdown cooling mode for decay heat removal) also ensures proper circulation 
of reactor coolant since water obtained from the reactor vessel (via a reactor 
recirculation suction line) is pumped through an RHR heat exchanger (or heat 
exchange bypass valve) and routed to the reactor vessel via a recirculation 
discharge line. This will ensure the capability to circulate reactor coolant.  
Therefore, the detail in CTS 3.6.P that an RHR shutdown cooling subsystem 
must be capable of circulating reactor coolant is duplicative to the requirement in 
CTS 3.6.P footnote (a) and the definition of OPERABLE-OPERABILITY and 
has been deleted. Proposed LCO 3.4.8 will simply require both RHR shutdown 
cooling subsystems to be OPERABLE. Since this change does not result in any 
technical changes, the removal of the redundant requirement is considered 
administrative.  

The content of CTS 3.6.P footnote (a) has been incorporated in proposed SR 
3.4.8.1 (CTS 4.6.P) andwill require the verification that each (refer to 
Discussion of Change M. 1 below for further discussion) RHR shutdown cooling 
subsystem manual and power operated 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. This proposed Surveillance is consistent with 
current requirements in CTS 4.6.P and is consistent with the format used in other 
Specifications in the CTS/ITS (e.g., ITS 3.1.7 for the Standby Liquid Control 
System) which require a system to be in standby. CTS 3/4.6.P does not require 
continuous reactor coolant circulation by a recirculation pump, an RHR 
shutdown cooling subsystem, or an alternate method as required by NUREG
0123 and NUREG-1433, Rev. 1. This deviation from the Standard Technical 
Specifications was approved by the NRC in the SER for Amendments 162 (Unit 
1) and 158 (Unit 2) from John F. Stang (NRC) to D.L. Farrer (ComEd), dated 
September 21, 1995, since the RHR System and the RHR Service Water System 
flow at Quad Cities 1 and 2 can not be throttled sufficiently to maintain constant

Quad Cities 1 and 2 I



DISCUSSION OF CHANGES 
ITS: 3.4.8 - RHR SHUTDOWN COOLING SYSTEM - COLD SHUTDOWN 

ADMINISTRATIVE 

A.2 temperature. Therefore, the system must be used continuously or intermittently 
(cont'd) to control temperature and be within the required cooldown/heatup rates. In 

MODE 4 RHR shutdown cooling subsystem is turned on and off as necessary to 
control temperature and to ensure the required cooldown or heatup rates of CTS 
3/4.6.K (ITS 3.4.9) are not exceeded. The requirement to have a recirculation 
pump, RHR shutdown cooling subsystem or alternate method in operation is 
governed by plant procedures, except when both RHR shutdown cooling 
subsystems are inoperable. In this situation, circulation is required per CTS 
3.6.P Action 2 (proposed ITS 3.4.8 ACTION A). Since this change simply 
represents a change in presentation, this portion of the change is also 
administrative.  

CTS 4.6.P requires the verification of the capability to circulate reactor coolant 
via an RHR shutdown cooling subsystem, a recirculation pump, or an alternate 
method every 12 hours. As indicated above, the proposed Surveillance has been 
written to ensure the requirements of the LCO are met. Since there are no actual 
requirements for recirculation pumps or an alternate method in the LCO, the 
option to verify the alternate method has been included as ITS 3.4.8 Required 
Action A.3 (refer to Discussion of Change LA.2 below for relocation of the 
recirculation pump as an alternate method of decay heat removal to the Bases) for 
the condition when both RHR shutdown cooling subsystems are inoperable since 
this is the only time an alternate method is required to be in operation. As 
indicated in the Bases, the alternate method must be functioning to help ensure 
temperature monitoring. This portion of the change is also considered 
administrative since CTS 3.6.P Action 2 currently requires an alternate method 
(or recirculation pump) to be established within 1 hour (ITS 3.4.8 Required 
Action A.2 first Completion Time).  

A.3 Not used.  

A.4 The proposed ACTION Note, "Separate Condition entry is allowed for each 
RHR shutdown cooling subsystem" has been added to CTS 3.6.P Actions (ITS 
3.4.8 ACTIONS Note) 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 RHR 
shutdown cooling subsystems.

Quad Cities 1 and 2 2



DISCUSSION OF CHANGES 
ITS: 3.4.8 - RHR SHUTDOWN COOLING SYSTEM - COLD SHUTDOWN 

TECHNICAL CHANGES - MORE RESTRICTIVE 

None 

TECHNICAL CHANGES - LESS RESTRICTIVE 

"Generic" 

LA. 1 The details in CTS 3.6.P. 1 and CTS 3.6.P.2 of what constitutes an OPERABLE 
RHR shutdown subsystem and the detail in CTS 3.6.P footnote (a) describing 
how the system can be aligned "remote or local" are proposed to be relocated to 
the Bases. The Bases will indicate that an OPERABLE RHR shutdown cooling 
subsystem consists of an OPERABLE pump, heat exchanger, service water 
providing cooling to the heat exchanger, and the associated piping and valves.  
Proposed SR 3.4.8.1 indicates that a system can be considered OPERABLE if it 
can be aligned to the correct position. The details for subsystem OPERABILITY 
are not necessary in ITS 3.4.8. The definition of OPERABILITY suffices.  
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 The detail of an acceptable alternate method in CTS 4.6.P and CTS 3.6.P Action 
2 for circulating reactor coolant (i.e., a recirculation pump) is proposed to be 
relocated to the Bases. This detail is not necessary for assuring circulation of the 
reactor coolant when necessary. Proposed ITS 3.4.8 Required Action A.2 
requires verification of reactor coolant circulation by an alternate method.  
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.  

"Specific" 

L. 1 CTS 3.6.P does not allow one RHR shutdown cooling subsystem to be 
inoperable for performance of Surveillances. An allowance has been added 
(proposed LCO 3.4.8 Note) which allows one RHR shutdown cooling subsystem 
to be inoperable up to 2 hours to perform Surveillances. This change is 
necessary since tests are required that necessitate placing the RHR Shutdown 
Cooling System in an inoperable status. This is acceptable because the core heat

Quad Cities 1 and 2 3



DISCUSSION OF CHANGES 
ITS: 3.4.8 - RHR SHUTDOWN COOLING SYSTEM - COLD SHUTDOWN 

TECHNICAL CHANGES - LESS RESTRICTIVE 

L. 1 generation can be low enough and the heatup rate slow enough to allow some 
(cont'd) changes to the RHR shutdown cooling subsystems or other operations requiring 

RHR flow interruptions and loss of redundancy. This change is consistent with 
BWR ISTS, NUREG-1433, Rev. 1.  

L.2 With no RHR shutdown cooling subsystem OPERABLE, CTS 3.6.P Action 2 
requires the plant to immediately initiate corrective action to return at least one 
subsystem to OPERABLE status as soon as possible. In addition, the same 
action requires reactor coolant circulation to be established with a recirculation 
pump or by an alternate method within I hour and to monitor reactor coolant 
temperature and pressure at least once per hour. During MODE 4 operations, 
the core decay heat may be low enough such that alternative methods of decay 
heat removal are sufficient to remove core decay heat to maintain or reduce 
temperature. CTS 3.6.P Action I (ITS 3.4.8 Required Action A. 1) requires the 
verification that an alternate method of decay heat removal is available for each 
inoperable RHR shutdown cooling subsystem within one hour and once per 24 
hours thereafter. In this MODE, it is acceptable to take both RHR subsystems 
out of service to perform required maintenance operations since the Technical 
Specifications provide sufficient requirements to ensure decay heat removal 
methods are available. Therefore, the requirement in CTS 3.6.P Action 2 to 
immediately initiate corrective action to return at least one subsystem to 
OPERABLE status as soon as possible has been deleted. This allowance has 
been approved at both Dresden and LaSalle and is consistent with BWR ISTS, 
NUREG-1433, Rev. 1.  

RELOCATED SPECIFICATIONS 

None

Quad Cities 1 and 2 4
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PRIMARY SYSTEM BOUNDARY
PT Limits 3/4.6.K

3.6 - LIMITING CONDITIONS FOR OPERATION

K. Pressure/Temperature Limits 

LLo The primary system coolant system 
3,4.1 temperature and reactor vessel metal 

temperature and pressure shall be limited as 
specified below: 

1. Pressure Testing:

4.6 - SURVEILLANCE REQUIREMENTS 

K. Pressure/Temperature Limits

ii

The reactor vessel metal temperature 

and pressure shall be maintained within 
the Acceptable Regions as shown on 
Figure 3.6.K-1 with the rate of change 
of the primary system coolant 
temperature _< 20OF per hour, or

b. The rate of change of the primary J system coolant temperature shall be 
"5 j <100°F per hour when reactor vessel 

metal temperature and pressure is 
maintained within the Acceptable -j 

LRegions as shown on Figure 3.6.K-2.  

2. Non-Nuclear Heatup and Cooldown and 
low power PHYSICS TESTS: 

a. The reactor vessel metal temperature 
" -'1 and pressure shall be maintained within 

the Acceptable Regions as shown on 
Figure 3.6.K-2, and 

b. The rate of change of the primary 
3.*. •system coolant temperature shall be 

:5100 0F per hour.

2.  

3. y q, I

During non-nuclear heatup or cooldown, 
and pressure testing operations, at least 
once per 30 minutes, 

a. The rate of change of the primary 
system coolant temperature shall be 
determined to be within the heatup and 
cooldown rate limits, and 

b. The reactor vessel metal temperature 
and pressure shall be determined to be 
within the Acceptable Regions on 
Figures 3.6.K-1 through 3.6.K-2.

Tor reactor critical operation, determino 
ithin 15 minutes prior to ftwit2&hdraw 

control rods and at least once per 30 
minutes during primary system heatup 
cooldown,

The reactor vessel metal temperature 
and pressure to be within the 
Acceptable Region on Figure 3.6.K-3.

3. The actor vessel aterial surv illance 
spe imens shall b removed a 
ex ined, to de rmine chang s in reactor 
pr ssure vesse material prop rties in 

cordance wi 10CFR Part 0, 7) 
C pendix H. 7J,

QUAD CITIES - UNITS 1 & 2
Amendment Nos. 195 & 191 Fa e-€ / -

3.11,9A

I

I

s 'K ; , q. • z . b .

II
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IT-S 3.. I

PRIMARY SYSTEM BOUNDARY PT Limits 3/4.6.K

3.6 - LIMITING CONDITIONS FOR OPERATION 4.6 - SURVEILLANCE REQUIREMENTS

3. Nuclear Heatup and Cooldown: 4. Th 
ter 

a. The reactor vessel metal temperature 
3 ,g.q. -Z and pressure shall be maintained within a.  

the Acceptable Region as shown on 
Figure 3.6.K-3, and 

b. The rate of change of the primary 
:"K 3.'(.1.1- system coolant temperature shall be :rR I L..-100°F per hour.

S� 3'(A.5 
£� 
s.� 3.�jI.1

b.  
4. The reactor vessel flange and head flange .  
- temperature >_83 OF when reactor vessel 

head bolting studs are under tension.

APPLICABILITY: 

At all times.  

ACTION: 

With any of the above limits exceeded,

1.

A(r-ioa A

e reactor vessel flange and head flange 
nperature shall be verified to be 283 0F: 

In OPERATIONAL MODE 4 when the 
reactor coolant temperature is: 

1) <5113 0 F, at least once per 12 hours.

2) _<93 0F, at least o ce per 30 minutes.  

it 3 rinutes nkor anlat least 
once per 30 minutes during tensioning of 
the reactor vessel head bolting studs.  

IM-

Restore the reactor vessel metal 
temperature and/or pressure to within the 
lim its wI .u 3 I maues without exceeding 
the applicable primary system coolant 
temperature rate of change limit, and

"2. (Perform a engineeringevaluation t 
IC.YTIA/C: Ideterminelthe effects q the out-of-lk'it ) conditionin the struc ral inteqritv of the/ 

eactor and determine that 
the reactor coolant system remains 
acceptable for continued operationwih 
(72hours rso 

3. Be in at least HOT SHUTDOWN within 12 
hours and in COLD SHUTDOWN within th 
following 24 hours.

QUAD CITIES - UNITS 1 & 2 Amendment Nos. 195 & 191

/
Restore the reactor vessel metal 
temperature and/or pressure to within the 
limits•Wltnin 30 minufeslwithout exceeding 
the applicable primary system coolant 
temperature rate of change limit, and

1, 7 A44)

A
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PRIMARY SYSTEM BOUNDARY

-TT-S 3,41 

PT Limits 3/4.6.K

FIGURE 3.6.K-1 
PRESSURE - TEMPERATURE LIMITS FOR PRESSURE TESTING - VALID TO 32 EFPY

1400 

1300 

1200 

S1100 
a.lo 

0 o 41000 

w a.  900 

w 800 

R 700 

5w 
uj z 600 i 
.a 500 

u, 400 

n.  

300

200 

100

0

HEATUP/COOLDOWN• J5f' 
RATE OFCOOLANT r 3,9 .  

S 20 °F/HR j 

-• UPPER VESSEL 
AND BELTLINE I 
LIMITS 

- -.......BOTTOM HEAD 
CURVE

0 25 50 75 100 125 150 175 200 225 250 275 300 
MINIMUM REACTOR VESSEL METAL TEMPERATURE 

(°F)

QUAD CITIES - UNITS 1 & 2 3/4.6-21 Amendment Nos. 195 & 191 

?ay-e 304(.



PT Limits 3/4.6.K
PRIMARY SYSTEM BOUNDARY

FIGURE 3.6.K-2 
PRESSURE - TEMPERATURE LIMITS FOR NON-NUCLEAR 

HEATUP/COOLDOWN - VALID TO 32 EFPY
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PRIMARY SYSTEM BOUNDARY 

3,).'Y

FIGURE 3.6.K-3 
PRESSURE - TEMPERATURE LIMITS FOR CRITICAL 

CORE OPERATIONS - VALID TO 32 EFPY
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PRIMARY SYSTEM BOUNDARY Idle Loop Startup 3/4.6.D

3.6 - LIMITING CONDITIONS FOR OPERATION 

D. Idle Recirculation Loop Startup

SR 3.4f.1-3 

i-.3 

SR 3.q'?.4

An idle recirculation loop shall not be 
started unless the temperature differential 
between the reactor pressure vessel #i~f) 

oolant and the bottom head.o@] 
coo ant is s145 F", and:

1.

2.

When both loops have been idle, unless 
the temperature differential between 
the reactor coolant within the idle loop 
to be started up and the coolant in the 
reactor pressure vessel is S50°F, or

When only one loop has been idle, 
unless the temperature differential 
between the reactor coolant 

,idle (ibdrin'ecirculation loot

4.6 - SURVEILLANCE REQUIREMENTS 

D. Idle Recirculation Loop Startup 

The temperature dlfferentials_•fwr 
] shall be determined to be within the limits 

H within 15 minutes prior to startup of an idle 

Lrecirculation loop.  

L S .4R .

APPLICABILITY:

SR 3 OET9-3 dMOrDns 1 , n 4•rc A÷'1+;0 
sz.q ? OPERATIONAL MODEls) 1, 2. 3 and 4ý:fa-uPAr

ACTION: 

sWitatemperature differences-ircto r lo* p 
%k•~ts_)exceeding the above limits, supnd/ 

•.startup of any idle recirculation loop.

lids p(OpOSe c/ AC-TIv,ýLA8 3 oSdý n

QaD C1Esl -5if UNpITS 1asm/i is 2not4Aenmn o. 7

QUAD CITIES - UNITS 1 & 2 Amendment Nos. 171 .& 1673/4.6-6

?asa 6 15-ýF 6



DISCUSSION OF CHANGES 
ITS: 3.4.9 - RCS PRESSURE AND TEMPERATURE (P/T) LIMITS 

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 3.6.K Action 2 to "perform an engineering evaluation..." is proposed 
to be clarified so that no confusion exists as to the requirements once the 

temperature and pressure are restored to within limits. The current intent of the 

Action is appropriately presented in ITS 3.4.9 Conditions A and C Notes. These 
Notes state that the determination of the acceptability of the RCS for continued 
operation must be completed any time the requirements of the LCO are not met.  
This interpretation of the intent is supported by the BWR ISTS, NUREG-1433, 
Rev. 1. Because this is an enhanced presentation of the existing intent, the 
proposed change is administrative.  

A.3 The CTS 3.6.K Action 1 to "restore.. .within 30 minutes" is proposed to be 
revised to "initiate action to restore ... Immediately" for conditions other than 
MODES 1, 2, and 3. The existing Action would appear to provide a half hour in 
which pressure and temperature requirements could exceed the limits, even if 
capable of being returned to within limits. Also, if the parameters are incapable 
of being restored to within the limits within 30 minutes, the existing Action 
would appear to result in the requirement for an LER. The intent of the Action 
is believed to be more appropriately presented in ITS 3.4.9 Required Action C. 1.  
This interpretation of the intent is supported by the BWR ISTS, NUREG-1433, 
Rev. 1. Because this is an enhanced presentation of the existing intent, the 
proposed change is administrative.  

A.4 CTS 4.6.K.3 is a duplication of the regulations found in 10 CFR 50 Appendix H.  
These regulations require licensee compliance and can not be revised by the 
licensee without prior NRC approval. Therefore, these details of the'regulations 
within the Technical Specifications are repetitious. Furthermore, approved 
exemptions to the regulations, and exceptions presented within the regulations 
themselves, are also details which are adequately presented without repeating the 
details within the Technical Specifications. Therefore, deleting the requirement 
to meet the requirements of 10 CFR 50 Appendix H and eliminating the 
Technical Specification details that are also found in Appendix H, is considered a 
presentation preference which is administrative.

Quad Cities 1 and 2 1



DISCUSSION OF CHANGES 
ITS: 3.4.9 - RCS PRESSURE AND TEMPERATURE (P/T) LIMITS 

ADMINISTRATIVE (continued) 

A.5 CTS 4.6.K.4.a requires periodic verification that reactor vessel and head flange 
temperatures are a 83 'F. The Frequency of this verification change is based on 
reactor coolant system temperature. Notes have been provided in proposed SR 
3.4.9.6 and 3.4.9.7 to clarify the current intent in CTS 4.6.K.4.a of allowing 
entry into the applicable conditions (i.e., _< 113'F and _g 93TF) without having 
performed these Surveillance Requirements. Since this requirement is currently 
only performed during the specified conditions (i.e., when __ 113 TF and _ 93°F), 
these changes (the addition of the two Notes) are considered administrative.  

A.6 The CTS 4.6.K.4.b requirement to verify the reactor vessel and head flange 
temperatures within 30 minutes prior to tensioning of the head bolting studs has 
been deleted. This requirement is duplicative of CTS 4.0.A and proposed 
SR 3.0.1, which require the Surveillance to be current when in the applicable 
Mode or condition. CTS 4.0.C and proposed SR 3.0.1 also state that failure to 
meet the Surveillance constitutes failure to meet the LCO, which would then 
require the ACTIONS of the LCO to be taken. CTS 3.6.K Action 1 (ITS 3.4.9 
ACTION C) requires action to be taken to restore the limit. Therefore, this 
effectively ensures that the Applicability of this SR (as stated in the Note to the 
SR) is not entered when CTS 4.6.K.4.b (proposed SR 3.4.9.5) is not current.  
Therefore, this change is considered administrative.  

A.7 The CTS 3.6.D requirements have been combined into the RCS P/T Limits 
Specification, with the words "and the recirculation pump starting temperature 
requirements" added to the ITS 3.4.9 LCO statement. The actual description of 
the requirements and the limits are found in proposed SR 3.4.9.3 and SR 
3.4.9.4. As such, this change is administrative.  

A.8 Thermal stresses on vessel components are dependent upon the temperature 
difference between the idle loop coolant and the RPV coolant. CTS 3.6.D. 1 and 
3.6.D.2 (proposed SR 3.4.9.4) ensure the temperature difference between the 
idle loop and the RPV coolant is acceptable. The CTS 3.6.D.2 requirement to 
monitor the temperature difference between an idle loop and an operating loop is 
unnecessary and has been deleted since it is redundant to the loop-to-coolant 
requirement of CTS 3.6.D. 1 (proposed SR 3.4.9.4). However, the 
loop-to-coolant temperature check may use the operating loop temperature as 
representative of "coolant temperature."

Quad Cities 1 and 2 2



DISCUSSION OF CHANGES 
ITS: 3.4.9 - RCS PRESSURE AND TEMPERATURE (P/T) LIMITS 

TECHNICAL CHANGES - MORE RESTRICTIVE 

M. 1 The CTS 3.6.D Action required to be taken when a recirculation pump is started 
without having met the temperature requirements has been changed. Currently, 
the CTS 3.6.D Action only states to suspend the startup of a recirculation loop.  
This however, does not provide an action if the loop is already operating.  
Proposed ITS 3.4.9 adds ACTIONS A, B, and C which, in this condition, would 
require an engineering evaluation to be performed to ensure continued operation 
is acceptable. This is an additional restriction on plant operation necessary to 
ensure the RCS is acceptable for continued operation.  

M.2 The CTS 3.6.D footnote a allowance that the differential temperature between the 
reactor pressure vessel steam space coolant and the bottom head drain line 
coolant is not applicable below 25 psig reactor pressure has been deleted.  
Therefore, ITS SR 3.4.9.3 will require the differential temperature requirement 
between the reactor pressure vessel coolant and the bottom head coolant to be 
within limits (< 145°F) in MODES 1, 2, 3, and 4 during a recirculation pump 
startup. Since, the limit must be met at all times in these MODES, this change is 
more restrictive. This change is necessary to minimize thermal stresses resulting 
from the startup of an idle recirculation pump.  

TECHNICAL CHANGES - LESS RESTRICTIVE 

"Generic" 

LA. 1 The details of CTS 3.6.D (and its associated Action) and CTS 4.6.D relating to 
operational limits (loop flow and pump speed) during a return to two 
recirculation pump operation from single recirculation loop operation are 
proposed to be relocated to the UFSAR. The single loop flow rate and pump 
speed are considered operational limits since they are not directly related to the 
ability of the system to perform its safety analysis functions. The flow rate and 
pump speed are limited only to restrict reactor vessel internals vibration to within 
acceptable limits during restart of the second pump. These requirements are 
oriented toward maintaining long term OPERABILITY of the recirculation loops 
and do not necessarily have an immediate impact on their OPERABILITY. 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 UFSAR will be 
controlled by the provisions of the 10 CFR 50.59.

Quad Cities 1 and 2 3



DISCUSSION OF CHANGES 
ITS: 3.4.9 - RCS PRESSURE AND TEMPERATURE (P/T) LIMITS 

TECHNICAL CHANGES - LESS RESTRICTIVE (continued) 

LA.2 The detail in CTS 3.6.K Action 2 to perform an engineering evaluation to 
determine the effects of the out-of-limit condition on the structural integrity of 
the Reactor Coolant System is proposed to be relocated to the Bases. The 
requirements in proposed ITS 3.4.9 Required Action A.2 and C.2 to determine 
RCS is acceptable for continued operation and the Condition A and C Note that 
the applicable action shall be completed if this Condition is entered ensures the 
current requirement is met. In addition, the Bases for these Required Actions 
indicates that an engineering evaluation shall be performed. 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.  

LA.3 CTS 3.6.D requires that an idle recirculation loop not be started unless the 
temperature differential between the reactor pressure vessel steam space coolant 
and the bottom head drain line coolant is _< 145 F. The detail on where the 
temperature is monitored (e.g., space or line) to evaluate the temperature 
difference is proposed to be relocated to the Bases. The requirement in proposed 
ITS SR 3.4.9.3 to verify the difference between the bottom head coolant 
temperature and the reactor pressure vessel coolant temperature is sufficient to 
ensure that the differential temperature is met prior to a startup of a recirculation 
pump. The Bases for SR 3.4.9.3 indicates an acceptable method for evaluating 
the limit. 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 3.6.K Action 2 specifies a Completion Time of 72 hours for the required 
engineering evaluation with an LCO applicability of "at all times." Proposed ITS 
3.4.9, Required Action C.2, (applicable when in conditions other than MODES 
1, 2, and 3) requires completion "prior to entering MODE 2 or 3." While 
Required Action C.2 is intended to be initiated without delay, it is not restricted 
to a specified Completion Time, only by a restriction on returning to (entering) 
operating MODES (i.e., 1, 2, or 3) where additional stresses (heatup/criticality) 
may be imposed. This change is consistent with BWR ISTS, NUREG-1433, 
Rev. 1, and is considered acceptable since continued plant operation is prohibited 
until RCS integrity is assured.

Quad Cities 1 and 2 4



DISCUSSION OF CHANGES 
ITS: 3.4.9 - RCS PRESSURE AND TEMPERATURE (P/T) LIMITS 

TECHNICAL CHANGES - LESS RESTRICTIVE (continued) 

L.2 CTS 4.6.K.2.a requires the rate of change of primary system coolant temperature 
to be determined within limits 15 minutes prior to withdrawal of control rods and 
at least once per 30 minutes during primary system heatup or cooldown. The 
requirement to verify the rate of change during the 15 minute period prior to 
withdrawal of control rods has been deleted, however, the Frequency of once 
every 30 minutes has been retained as proposed in SR 3.4.9.1 during heatup and 
cooldown. The primary coolant temperature is not expected to change 
significantly until the reactor becomes critical, therefore, this Surveillance 
Requirement is not necessary. CTS 4.6.K.2.b, the requirement to verify the 
reactor vessel metal temperature and pressure to be within the Acceptable Region 
of the critical core operation curve (CTS Figure 3.6.K-3) once within 15 minutes 
prior to control rod withdrawal for the purpose of achieving criticality, is being 
retained in ITS SR 3.4.9.2. The proposed Frequencies of proposed SR 3.4.9.1 
and 3.4.9.2 are considered acceptable to ensure the RCS P/T limits are met 
during critical operations. This change is consistent with BWR ISTS, NUREG
1433, Rev. 1.  

RELOCATED SPECIFICATIONS 

None

Quad Cities 1 and 2 5



PRIMARY SYSTEM BOUNDARY Dome Pressure 314.6.L

3.6 - LIMITING CONDITIONS FOR OPERATIC 

L. Reactor Steam Dome Pressure 

LC3A 3to The pressure in the reactor steam dome 
shall be :;1005 psig.  

APPLICABILITY: 

OPERATIONAL MODE(s) 1 d-

IN 4.6 - SURVEILLANCE REQUIREMENTS 

L. Reactor Steam Dome Pressure 

The reactor steam dome pressure shall be 

5 3. .10.1 verified to be <1005 psig at least once per 
12 hours.

ACTION: 

A CT1o N A •With the reactor steam dome pressure 
> 1005 psig, reduce the pressure to ,:1005 

\psig within 15 minutesr in at least 
C'TiuJ 8 TSHUTOWN within 12 hours.

QUAD CITIES - UNITS 1 & 2 3/4.6-22 Amendment Nos. 171 & 167

1 0+F1

L



DISCUSSION OF CHANGES 
ITS: 3.4.10 - REACTOR STEAM DOME PRESSURE 

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)).  

TECHNICAL CHANGES - MORE RESTRICTIVE 

M. 1 The CTS 3.6.L footnote (a) that states that the reactor steam dome pressure limit 
is not applicable during anticipated transients is deleted. The reactor steam dome 
pressure limit is provided to ensure the initial assumption of transient analyses is 
being met. The Required Actions of ITS 3.4.10 provide for prompt restoration 
of this initial assumption in the event a transient occurs causing reactor steam 
dome pressure to exceed the limit. This change represents an additional 
restriction on plant operation.  

TECHNICAL CHANGES - LESS RESTRICTIVE 

None 

RELOCATED SPECIFICATIONS 

None

Quad Cities 1 and 2 I



PRIMARY SYSTEM BOUNDARY 

(.6- LIMITING CONDITIONS R OPERATION 4.6 - SURVEILLANCE tuEQUIREMENTS

- . ~T 3/4 
Structural Integrity 3/4.6.N

QUAD CITIES - UNITS 1 & 2 3/4.6-24 Amendment Nos. 171 & 167

I OP I

L
I R-1 I

r

N. Structural Integrity N.Structural Integ 
The structural integrity ASME Code No additional rveillence Requirements Class 1, 2 and 3 camp ents shall be other than th e required by Specification maintained in accordan e with Specification 4.0.E.  
4.6.N.  

APPLICABILITY: 

OPERATIONAL. MO Efs) 1, 2, 3, 4 and 5.  

ACTION: 

1. With the ctural integrity of any 
ASME Cod Class 1 componentls) not 
conformin to the above requirements, 
restore structural integrity of the 
affected omponent(s) to within its 
limits or late the affected 
compo ntls) prior to increasing the 
Reacto Coolant System temperature 
more n 50OF above the minimum 
tam er e required by NDT 
cons erations.  

2. Wthe structural integrity of any 
AS E Code Class 2 component(s) not / 
co orming to the above requirements, 
re ore the structural integrity of the 
ra cted component(s) to within its 
Ii it or isolate the affected 
cc mponentis). 1 

3. the structural integrity of any 
SSME Code Class 3 component(a) at 

conforming to the above require nts, 
restore the structural integrity of 
affected componentis) to withi 
limit or isolate the affected 
component(s) from service.



DISCUSSION OF CHANGES 
CTS: 3/4.6.N - STRUCTURAL INTEGRITY 

ADMINISTRATIVE 

None 

TECHNICAL CHANGES - MORE RESTRICTIVE

None

TECHNICAL CHANGES - LESS RESTRICTIVE

None 

RELOCATED SPECIFICATIONS

R.1 The CTS 3/4.6.N structural integrity inspections are provided to prevent long 
term component degradation and provide long term maintenance of acceptable 
structural conditions of the system. The associated inspections are not required 
to ensure immediate OPERABILITY of the system. Therefore, the requirements 
specified in CTS 3/4.6.N did not satisfy the NRC Policy Statement Technical 
Specification screening criteria as documented in the Application of 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 1



DISCUSSION OF CHANGES 
ITS: SECTION 3.4 - REACTOR COOLANT SYSTEM BASES 

The Bases of the current Technical Specifications for this section (B 3/4.6-1 through 
B 3/4.6-8) have been completely replaced by revised Bases reflecting the format and applicable 
content of the Quad Cities 1 and 2 ITS Section 3.4, consistent with the BWR ISTS, NUREG
1433, Rev. 1. The revised Bases are as shown in the Quad Cities 1 and 2 ITS Bases. In 
addition, blank pages 3/4.6-13, 3/4.6-14, 3/4.6-15, 3/4.6-17, and 3/4.6-18 have been deleted.

Quad Cities 1 and 2 1
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Recirculation Loops Operating 
3.4.1

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.1 Recirculation Loops Operating<'c-rs

LCO 3.4.1 

~A~ 

\Act h-bI.) ,4f 

APPLICABILI 

ACTIONS 

C1 

ýA,45 Reur

Two recirculation loops with matched flows shall be in 
operation, 

One recirculation loop be in operation the 
following limits 4tapplied when the associated LCO is 
applicable:

a. LCO 3.2.1, 
(APLHGR),' 
the COLRjq

"AVERAGE PLANAR LINEAR HEAT GENERATION RATE 
single loop operation limits)ispecified in

b. LCO 3.2.2, 'MINIMUM CRITICAL POWER RATIO (MCPR)," single 
loop operation limits 4specified in the COLR4; 0ý 

c. LCO 3.3.1.1, "Reactor Protection System (RPS) 
Instrumentation,' Function 2.b (Average Powe Range 
Monitors Flow Biased a ermlp -High), 
Allowable Value of Table 3.3.1.1-1 is reset for single 
loop operationo<rlc37y 

MODES I and 2. , l.A..  
(od~e o, T91 - •,Z.f- , re• 66 _

BWR/4 STS Rev 1, 04/07/953.4-1
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Insert ACTIONS

A. No recirculation A.1 Be in MODE 2. 8 hours 
loops in 
operation. AND 

A.2 Be in MODE 3. 12 hours

Recirculation loop 
flow mismatch not 
within limits.

B.1 Declare the 
recirculation loop 
with lower flow to 
be "not in 
operation."

2 hours

Insert Page 3.4-1

<C-r-S >

Z-/

B.
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Recirculation Loops Operating 
3.4.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

R. equired Action and 
associated Completion 
Time of Condition M 
not met.  

as oneraio V. J

Be in MODE 3. 12 hours

i-in 

II)

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY

SR 3.4.1.1

C)

- NOTE
Not required to be performed until 24 hours 
after both recirculation loops are in 
operation.

Verify ta-c iiEEE-itia ýJjet pumpflow 
mismatch with both recirculation loops in 
operation is: 

a. :< 10* of rat core flow when 
operating at < 701% of rated core flow; .and 

b. • {5 of rated core ow when 
operating at > ,7O7% of rated core 
flow.

24 hours1

1.

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

e. -I -@
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JUSTIFICATION FOR DEVIATIONS FROM NUREG-1433, REVISION 1 
ITS: 3.4.1 - RECIRCULATION LOOPS OPERATING 

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

2. The "Recirculation Loops Operating" Specification has been revised to reflect Current 
Technical Specifications requirements except where justified in the Discussion of 
Changes. When ComEd completes resolution of the long-term stability issue, the ITS 
will be revised appropriately.  

3. Changes have been made to reflect plant specific design requirements related to flow 
mismatch.

Quad Cities 1 and 2 1



Jet Pumps 
3.4.2

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.2 Jet Pumps

LCO 3.4.2 All jet pumps shall be OPERABLE.

APPLICABILITY: MODES 1 and 2.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more jet pumps A.1 Be in MODE 3. 12 hours 
inoperable.

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

<'CT 3>

'�3� �,B>

-, -l B 
\'ýAct .I (
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SURVEILLANCE REOUIREMENTS

SURVEILLANCE

SR 3.4.2.1

<9.�i&. '>

,NOTES
1. Not required to be performed until 

4 hours after associated recirculation 
loop is in operation.

2. Not required to be performed until 
24 hours after > 25% RTP.  

Verify at least one of the following 
criteria (a"• (il ) is satisfied for each 
operating recirculation loop: 

a. Recirculation pump flow to speed ratio 
differs b:5 • from established 
.reci u atip/ puump spid rati" dtffe• O5% f 

b. Eamf jet/pump df"use/ to I pl %hum" 
dfferet ial p essur' differ/ by 20% 
~lom e 'ablis zd pa 4erns.I 

aEach jet pump flow differs by _< 10% 
from established patterns.

__________________________

OPReBILYne Noe d An ' terRa4 T tj 
L.OER$IT ,an b~e d fo~n in th~"V/ UT~ E13. Ieyui 1

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

Jet Pumps 
3.4.2

FREQUENCY

24
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JUSTIFICATION FOR DEVIATIONS FROM NUREG-1433, REVISION 1 
ITS: 3.4.2 - JET PUMPS 

1. The specific criteria of BWR ISTS, NUREG-1433, Rev. 1, second part of SR 3.4.2.1.a 
and SR 3.4.2.1 .b, which are methods of verifying the jet pumps are OPERABLE, are 
not included in the Quad Cities 1 and 2 ITS 3.4.2. In addition, the limit in the first part 
of SR 3.4.2.1.a has been increased from 5 % to 10%. These changes are consistent 
with the current Quad Cities 1 and 2 licensing basis. The subsequent requirement is 
relabeled to reflect this change.  

2. This Reviewer's Note has been deleted. This Note provides the location of an 
alternative set of criteria that is not used at Quad Cities 1 and 2. This is not meant to 
be retained in the final version of the plant specific submittal.

Quad Cities 1 and 2 I



3.4.3 

<~ TS 3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.3 Safety#Relief Valves 

LCO 3.4.3 The safety function 

(A~ 3.FŽAPPLICABILITY: MODES 1, 2, and 3.  

ACTIONS 

L. Reu o n A._I 

B.Required Action andfl B.1
associated Completion 
Time of Condition A 
not met.

OR

&M 
B.2

-,7 

of Aj ýtshallI be OPERABLE.( 

ANDV 

The.. ~-C~je~ c 4ia o 5 ,-e~e

Be in MODE 3.

Be in MODE 4.

12 hours

36 hours

--~ ,0r'for e* 

retvt* V&1Yes

Rev 1, 04/07/953.4-5
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ift setpolnts 
as follows:

�'q, �

SR 3.4.3.2 NOTE . . . . . .  
Not required to be performed until 12 hours 
after reactor steam pressure and flow are 
adequate to perform the test.

Verify each C 
manually actuated.

opens when

ýý 3 4.13
V41ve- ctc .o .  
V6I,.t o r, tj• .v 4 1, 

cteA-LL afeW D 4

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

Oxe A.~L

<ýb( AV)>
P 4'1

i ýC 7- Sý
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JUSTIFICATION FOR DEVIATIONS FROM NUREG-1433, REVISION 1 
ITS: 3.4.3 - SAFETY AND RELIEF VALVES 

1. The current Quad Cities 1 and 2 licensing basis includes requirements for both safety 
and relief valves. Therefore, the relief valve requirements have been added.  

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

3. The brackets have been removed and the information/value deleted since it does not 
apply.  

4. The requirement in ISTS SR 3.4.3.1, that lift settings shall be within + 1 % following 
testing, has been deleted since the tolerance specified for OPERABILITY is + 1%.  

5. TSTF-298 provides an allowance, in ISTS SR 3.4.3.1, for safety/relief valves to be 
replaced with spare Operable safety/relief valves having lower setpoints. TSTF-298 
has not been adopted since Quad Cities 1 and 2 do not currently have analyses to 
support this allowance.

Quad Cities 1 and 2 1
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RCS Operational LEAKAGE 
3.4.4

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.4 RCS Operational LEAKAGE

LCO 3.4.4 RCS operational LEAKAGE shall be limited to:

a. No pressure boundary LEAKAGE; 

b. •5 gpm unidentified-LEAKAGE; 

c. p total LEAKAGE averaged over the previous 
24 h-ur period; *and 

d. • 2 gpm in ease in unidentified LEAKAGE within the 
previous hour period in MODE 1.r I

APPLICABILITY: MODES 1, 2, and 3.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Unidentified LEAKAGE A.1 Reduce LEAKAGE to 4 hours 
not within limit, within limits.  
OR 

Total LEAKAGE not 
within limit.  

B. Unidentified LEAKAGE . 9.1 Reduce LE GE to 4 hours 

increase not within within limits.  
limit.  

(continued)

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

RCS Operational LEAKAGE 
3.4.4

<Cr7 5 >
ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

B. (continued)

(, 3..a 

Act L 

A

B.2 •source of 
unidentified LEAKAGE 
increase is not 
e ns* ive 

or ype 16 
~au en ic sai ess

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

C.2 Be in MODE 4. 36 hours OR 

Pressure boundary 
LEAKAGE exists.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY

4

4 hours

3

SR 3.4.4.1 Verify RCS unidentified and total LEAKAGE 
and unidentified LEAKAGE increase are 
within limi~s.

ehours

BWR/4 STS Rev 1, 04/07/953.4-8



JUSTIFICATION FOR DEVIATIONS FROM NUREG-1433, REVISION 1 
ITS: 3.4.4 - RCS OPERATIONAL LEAKAGE 

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

2. Editorial change has been made to achieve consistency with the Writer's Guide.  

3. Changes have been made to reflect the plant specific nomenclature.  

4. The Surveillance Frequency has been extended from 8 hours to 12 hours consistent with 
Generic Letter 88-01, Supplement 1. The supplement allowed the Frequency to be 
once per shift, not to exceed 12 hours.

Quad Cities 1 and 2 1
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,, a----------

3.4.5

3.4 REACTOR C OLANT SYSTEM (RCS) 

3.4.5 RCS Pr ssure Isolation Valve (PIV) Leakage 

LCO 3.4.5 The leakage from each RCS PIV sl 

APPLICAB LITY: MODES I and 2.  
MODE 3, except valves in th rei 

shutdown cool ing flow ath 
transition to or f the 
operation.  

ACT NS

be within limit.

sidual heat removal (RHR) 
when in, or during the 
shutdown cooling mode of

-- pU ES - -.--- -- -- -1./ Separate Condition entry is allowed for each flow path.  
/ I/ 

Enter applicable Conditions ano Required Actions for systems made 
inoperable by PIVs.  

CONDITION / REQUIRED ACTION COMPLETION TIME 

A. One or more flow paths,, --.. NOTE-----...
with leakage from one. Each valve used to satisfy 
or more RCS PIVs not. Required Action A.1 and 
within limit. / Required Action A.2 must have / 

been verified to meet I SR 3.4.5.1 and be in the 
reactor cool.ant pressure boundary [or the high 
pressure portion of the 
system].  

(continued)

Rev 1, 04/07/95BWR/4 STS 3.4-9
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RCS PIV Le

\ 
akage 
3.4.5

SURVEILLANCE REQUIR ENTS _ _ _ _ 

SURVEILLANCE FREQUENCY 

SR 3.4.5.1 • E
ot required to be performed in E 3.  

Verify equivalent leakage of ea RCS PIV In accordance 
is : 0.5 gpm per nominal inch o valve size with the 
up to a maximum of 5 gpm, at a RCS Inservice 
pressure z [ J and s [ J psi. Testing 

I Program or 
[L8I monthsJ

BWR/4 STS Rev 1, 04/07/95
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JUSTIFICATION FOR DEVIATIONS FROM NUREG-1433, REVISION 1 

ISTS: 3.4.5 - RCS PRESSURE ISOLATION VALVE (PIV) LEAKAGE 

S 1. NUREG-1433, Specification 3.4.5, sets forth Limiting Conditions for Operation and 

Surveillance Requirements for Reactor Coolant System (RCS) pressure isolation valve 

(PIV) leakage. PIVs are defined as any two valves in series within the reactor coolant 

pressure boundary (RCPB) which separate the high pressure RCS from an attached low 

pressure system. These valves are normally closed during power operation.  

The Reactor Safety Study (WASH-1400) identified the potential intersystem loss of 

coolant accident (Event V) in a PWR as a significant contributor to the risk of core 

melt. In this scenario, check valves fail in the injection lines of the RHR or low 

pressure injection systems, allowing high pressure reactor coolant to enter low pressure 

piping outside containment. Subsequent failure of this low pressure piping would result 

in loss of reactor coolant outside containment and subsequent core meltdown. Similar 
scenarios were also determined to be possible in BWRs.  

All plants licensed since 1979 have PIVs listed in their Technical Specifications, along 

with testing intervals, acceptance criteria, and limiting conditions for operation.  

Certain older plants were required to periodically leak test, on an individual basis, only 

those PIVs which were listed in an Order dated April 20, 1981 (Event V Order). That 

Order was sent to 32 operating PWRs and 2 operating BWRs. Other older plants have 

had no specific requirements imposed to individually leak test any of their PIVs.  

Quad Cities 1 and 2 were licensed prior to 1979, and was not a recipient of the Event 

"V Order to perform periodic leak tests of PIVs. Therefore, the requirements of 

NUREG-1433 Specification 3.4.5 do not currently apply to Quad Cities 1 and 2, and 

are not incorporated in the ITS. Subsequent Specifications are renumbered 

accordingly.

Quad Cities 1 and 2 I



RCS Leakage Detection Instrumentation 

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4 RCS Leakage Detection Instrumentation -Fw-
The following RCS leakage detection instrumentation shall be 
OPERABLE: 

a. Drywell floor drain sump monitoring system; fan4 

b. _nch n e o r •ima containment atmospheric 
an iu or a s ery g ofe s monitoring syst j~.  

A -n-

APPLICABILITY: MODES 1, 2, and 3.

ACTIONS

CONDITION

A. Drywell floor drain 
sump monitoring system 
inoperable.

/3,�, &\ 
�d 2.1

REQUIRED ACTION
COMPLETION TIME

-.......- NOTE------ 

LCO 3.0.4 is not applicable.  

A.1 Restore drywell floor 
drain sump monitoring 
system to OPERABLE 
status.

T-si- °o 
hoL%; l

30 days

BWR/4 STS 3.4-12

(continued) 

Rev 1, 04/07/95
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RCS Leakage Detection Instrumentation -j • •cr,) 3.4• •

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

(r& B. Required primary 
Act I containment 0.4 is not 

atmosphericmonitoring appicale 
system iflopiiriTe.  

ýioi- B.1 Analyze grab samples Once per 
of primary 12 hours 
containment 
atmosphere.  

8.2 Restore required 30 days 
primary containment 2 
atmospheric 
monitoring system 
to OPERABLE status.  

/ / 

CC. rimary contai nt C.1 / -N TE--,~--ir cooler con ensate /Not applicable *'hen flow rate moni oring / required primay 
I system inoper ble. / containment / / atmospheric 

/ inoperable./

(continued)

BWR/4 STS
Rev 1, 04/07/953.4-13



RCS Leakage Detection Instrumentationj•7Y3.4• 

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

D. quired prim ry --------NOT 
containment LC 3.0.4 is notApplicable.  
acoatmospheri 

•monitori systemR / 
inoper le. ).1 Re required 30 da'yr/ 

pri ry containment 
s spheric 

, itoring system to 
wary containment ERABLE statusi 

r cooler condens e 
"low rate monitoring Oi / /system inoperabll. / 

sD.2/ Restore pripry 30 days 

containment'air 
cooler co~densate A 
st %OAflow rate' monitoring,' 

i ; ~~~~system to OPERABLE/'ttu : 

Q . Required Action and I Be in MODE 3. 12 hours' 
associated Completion 
Time of Condition A \A•( 1 B•r•,/orD•)not met.  

not 72 Be in MODE 4. 36 hours 

A 0 All roauirodl lamaina C . rA iA
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RCS Leakage Detection Instrumentation.  • •3.4 -
<'i: TS5ý 

(DoeL L. 3ý

2.>

YT ter5 Ri ýN T E)
SURVEILLANCE REQUIREMENTS - - .  

SURVEILLANCE FREQUENCY

Verlv 
•e oMEa Ko? re primary 

containment atmospheric moýný * sy t

Perform a CHANNEL FUNCTIONAL TEST of 
required leakage detection instrumentation.

ýV ,6-, Perform a CHANNEL CALIBRATION of required 
leakage detection instrumentation.

12 hours

31 days

4.

Rev 1, 04/07/95
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11 --- SR 3.4%1

ý b-c .... S 3.4 2

ovfnta--ý
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INSERT SR NOTE

------------------------------------ NOTE --------------------------------------

DOC- When a channel is placed in an inoperable status solely for performance of 
D.OC required Surveillances, entry into associated Conditions and Required Actions 

may be delayed for up to 6 hours provided the other required leakage detection 
instrumentation is OPERABLE.  

S..............................................................................

Insert Page 3.4-15



JUSTIFICATION FOR DEVIATIONS FROM NUREG-1433, REVISION 1 
ITS: 3.4.5 - RCS LEAKAGE DETECTION INSTRUMENTATION 

.1. BWR ISTS, NUREG-1433, Revision 1, Specification 3.4.5, "Reactor Coolant System 
Pressure Isolation Valve (PIV) Leakage," has not been incorporated in ITS.  
Subsequent ITS Specifications and Bases have been renumbered accordingly.  

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

3. Changes have been made to reflect plant specific nomenclature and current licensing 
basis requirements.  

4. The bracketed requirement/information has been deleted since it is not applicable to 
Quad Cities 1 and 2. The following requirements have been renumbered, where 
applicable, to reflect this deletion.  

5. TSTF-60 moved the Notes in ISTS ACTIONS A and B to the beginning of the 
ACTIONS Table. This implies the Note is applicable to all the ACTIONS. However, 
the Note "LCO 3.0.4 in not applicable" is not applicable to proposed ISTS ACTIONS 
C and D, which require a plant shutdown. Therefore, to avoid confusion, TSTF-60 has 
not been incorporated.  

6. A Note has been added to allow a channel to be inoperable for up to 6 hours solely for 
performance of required Surveillances, provided the other Leakage Detection System 
instrumentation is OPERABLE. This Note is similar to other Notes in the ITS, which 
allow channels that provide automatic actions to be inoperable for up to 6 hours. This 
instrumentation only provides indication, and the 6 hour allowance is not allowed to be 
used unless the other channel is OPERABLE. This change has been previously 
approved at Georgia Power Company's Plant Hatch Units 1 and 2, in Amendments 185 
and 125, respectively, and in the ITS conversion for Washington Public Power Supply 
System's WNP-2, Amendment 149.

Quad Cities 1 and 2 1



L

RCS Specific Activit• S~3.4ý

3.4 REACTOR COOLANT SYSTEM (RCS)

Specific Activity 

LCO 3.4.• The specific activity of the reactor coolant shall be 
limited to DOSE EQUIVALENT 1-131 specific activity 5 -O.2,'1-¶ 
pci/gm.

APPLICABILITY: MODE 1, 
MODES 2 and 3 with any main steam line not isolated.

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Reactor coolant NOTE 
specific activity LCO 3.0.4 is not applicable.  

-k> 0.23#Ci/gm and 
s< 4.0 pCi/gm DOSE 
EQUIVALENT 1-131. A.1 Determine DOSE Once per 4 hours 

EQUIVALENT 1-131.  

A.2 Restore DOSE 48 hours 
EQUIVALENT 1-131 to 
within limits.

B. Required Action and 
associated Completion 
Time of Condition A 
not met.

Reactor Coolant 
specific activity 
>J4.0j1 Ci/gm Dose 
EQUIVALENT 1-131.

8.1 Determine DOSE 
EQUIVALENT 1-131.

AN2 

B.2.1 Isolate all main 
steam lines.

Once per 4 hours 

12 hours

(continued)
I I

BWR/4 STS Rev 1, 04/07/95
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RCS Specific Activit 3.4.0 -

LcT5>

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

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

B. (continued) B.2.2.1 Be in MODE 3. 12 hours 

B.2.2.2 Be in MODE 4. 36 hours 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.44.1 NOTE- -
Only required to be performed in MODE 1.  

-0 Verify reactor coolant DOSE EQUIVALENT 7 days 
1-131 specific activity is :g 4O.2 igu.

3.4-17



JUSTIFICATION FOR DEVIATIONS FROM NUREG-1433, REVISION 1 
ITS: 3.4.6 - RCS SPECIFIC ACTIVITY 

1. ISTS 3.4.7 has been renumbered as ITS 3.4.6 as a result of the deletion of ISTS 3.4.5, 
"Reactor Coolant System Pressure Isolation Valve (PIV) Leakage." 

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

Quad Cities 1 and 2 1



3.4 REACTOR COOLANT SYSTEM (RCS) 

.4. Residual Heat Removal (RHR 

\ LCO 3.4 Two RHR shutdown
fwltfnW nredircul; [shutdp~m cooling,

RHR Shutdown Cool ing System-Not Sudw

) Shutdown Cooling System-Hot Shutdown 

cooling subsystems shall be OPERABL d_, 
aionpump i)I operation/at 1e1 one 
subsystem dhall be in bperati,& '

pumps be removed 
Surperi o.

One RHR shutdown cooling subsystem may be inoperable 
for up to 2 hours for the performance of Surveillances.

APPLICABILITY: MODE 3, with reactor steam dome pressure <tthe RHR cutin-•lfl.4i 
permissive pressurm•.

ACTIONS

1. LCO 3.0.4 is not applicable.  

2. Separate Condition entry is allowed for each RHR shutdown cooling 
subsystem.  

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or two RHR A.1 Initiate action to Immediately 
shutdown cooling restore RHR shutdown 
subsystems inoperable, cooling subsystem(s) 

to OPERABLE status.  

AND 

(continued)

Rev 1, 04/07/95

(tO.C L'.>

3.6.O(

/3.6.0 

v oc A. >

\3,4.0/
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T -ý RHR Shutdown Cooling System-Hot Shutdownm 

3.4.r 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

) A. (continued) A.2 Verify an alternate 1 hour (method of decay heat 
removal is available 
for each inoperable 
• IR shutdown cooling I subsystem.  

A.;) Be i n MODE 4. 24 hours

BWR/4 STS
Rev 1, 04/07/953.4-19



RHR.Shutdown Cooling System-Hot Shutdown (-F 

SURVEILLANCE REQUIREMENTS ________ 

SURVEILLANCE FREQUENCY 

SR 3.4 -T o Not required to be net until 2 hours after

Rev 1, 04/07/95BWR/4 STS 3.4-20



JUSTIFICATION FOR DEVIATIONS FROM NUREG-1433, REVISION 1 
ITS: 3.4.7 - RHR SHUTDOWN COOLING SYSTEM - HOT SHUTDOWN 

1. ISTS 3.4.8 is renumbered as ITS 3.4.7 as a result of the deletion of ISTS 3.4.5, 
"Reactor Coolant System Pressure Isolation Valve (PIV) Leakage." 

2. The requirement in ISTS 3.4.8 (ITS 3.4.7) to maintain an RHR shutdown cooling 
subsystem or recirculation pump in operation has been deleted. This deviation from the 
Standard Technical Specifications was approved by the NRC in the SER for 
Amendments 162 (Unit 1) and 158 (Unit 2) from John F. Stang (NRC) to D.L. Farrar 
(ComEd), dated September 21, 1995. As a result, the LCO, and associated Notes, 
ACTIONS and Surveillances have been revised to reflect current allowances. (Refer to 
Discussion of Changes for further discussion). Since ISTS 3.4.8 Note 1 has been 
deleted, the changes approved in TSTF-153 are not shown.  

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

Quad Cities 1 and 2 I



RHR Shutdown Cooling System-Cold Shutdown 

3.4 REACTOR COOLANT SYSTEM (RCS) 

3ý4. Residual Heat Removal (RHR) Shutdown Cooling System-Cold Shutdown 

r~1 -(~b
I LCO 3.44) 

<Doc LA>

APPLICABILITY:

T..wo P shutdown cooling subsystems shall be OPERABLE 

1. (-Both RHR s u coo' ng subsystems recircu on 
rpumps may be removed from operation r u to rs # -- Mr 8 -hour Ieftad ,-• 

2. One RHR shutdown cooling subsystem may be inoperable 
for up to 2 hours for the performance off 7Surveillances.  

MDo. E4 
MODE 4.

ACTIONS

- - - N O T E 
Separate Condition entry is allowed for each shutdown cooling subsystem.  

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or two RHR A.1 Verify an alternate 1 hour 
shutdown cooling method of decay heat 
subsystems inoperable, removal is available AND 

for each inoperable 
RHR shutdown cooling Once per 
subsystem. 24 hours 

thereafter

(continued)

BWR/4 STS Rev 1, 04/07/95
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Shutdown Cooling System-Cold Shutdown 4

B. No RR hutdownR 
cooli subsyst in 
opera ion.  

ANR 

No circula on p 
i operation

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

A 2

(•L,,,,
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JUSTIFICATION FOR DEVIATIONS FROM NUREG-1433, REVISION 1 
ITS: 3.4.8 - RHR SHUTDOWN COOLING SYSTEM - COLD SHUTDOWN 

1. ISTS 3.4.9 is renumbered as ITS 3.4.8 as a result of the deletion of ISTS 3.4.5, 
"Reactor Coolant System Pressure Isolation Valve (PIV) Leakage." 

2. The requirement in ISTS 3.4.9 (ITS 3.4.8) to maintain a RHR shutdown cooling 
subsystem or recirculation pump in operation has been deleted. This deviation from the 
Standard Technical Specifications was approved by the NRC in the SER for 
Amendments 162 (Unit 1) and 158 (Unit 2) from John F. Stang (NRC) to D.L. Farrar 
(CoinEd), dated September 21, 1995. As a result, the LCO, LCO Note 1, ACTIONS 
and Surveillances have been revised to reflect current allowances (refer to Discussion of 
Changes for further discussion). Since ISTS 3.4.9 Note 1 has been deleted, the 
changes approved in TSTF-153 are not shown.  

3. Note 1 has been added to ISTS 3.4.9 (ITS 3.4.8) in order allow the performance of the 
hydrostatic test with both RHR shutdown cooling subsystems inoperable. This 
allowance in ITS 3.4.8 is necessary since CTS 3.12.C (ISTS 3.10.1, "Inservice Leak 
and Hydrostatic Testing Operation") has been deleted in accordance with the Technical 
Specifications Change Request submitted to the NRC for approval per ComEd letter 
SVP-99-193, dated November 12, 1999. Since CTS 3.12.C (ISTS 3.10.1) allowed the 
suspension of the requirements in CTS 3.6.P (ISTS 3.4.9) to allow the performance of 
inservice leak or hydrostatic test, this allowance will be needed in ITS 3.4.8. The RHR 
Shutdown Cooling System is inoperable during hydrostatic testing since the system is 
not capable of circulating reactor coolant. The RHR Shutdown Cooling System is 
automatically isolated above the RHR cut-in permissive pressure. This isolation is 
necessary since the RHR Shutdown Cooling System is not designed to operate at the 
Reactor Coolant System pressure achieved during hydrostatic testing. This proposed 
Note is consistent with the ISTS 3.10.1 allowance to suspend the requirements of the 
RHR Shutdown Cooling System-Cold Shutdown LCO during hydrostatic testing.

Quad Cities 1 and 2 1



i <C7-S5>

RCS P/T imi.

3.4 REACTOR COOLANT SYSTEM (RCS) 

S3.4.( S Pressure and Temperature (P/T) Limits 

TLCO 3.4. RCS pressure, RCS temperature, RCS heatup and cooldown 
3 .. K rates, and the recircul ati on pump startin teprt ""Lts shall be maintained within W limits (•---•. l i~~ t

APPLICABILITY: At all times.

ACTIONS

CONDITIoN REQUIRED ACTION COMPLETION TIKE

3,•,\K 
Ae< I/> 

13b4-K! 

ý02-" /

A. - -- -NOTE 
Required Action A.2 
shall be completed if 
this Condition is 
entered.

Requirements of the 
LCO not met in MOOE• 1, 2, 4K3.

A. I 

A.2

Restore parameter(s) 
to withinlimits.  

Determine RCS is 
acceptable for 
continued operation.

30 minutes 

72 hours

B. Required Action and 5.1 Be in MODE 3. 12 hours 
associated Completion 
Time of Condition A AND 
not met.  

9.2 Be in MODE 4. 36 hours

(continued)

BWR/4 STS Rev 1, 04/07/95
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L <r-T- >
RCS P/T Luimi~ f

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

C. -NOTE - C.1 Initiate action to Immediately 
Required Action C.2 restore parameter(s) 
shall be completed if to within limits.  
this Condition is" 
entered.  

C.2 Determine RCS is Prior to 
Requirements of the acceptable for entering MODE 2 
LCO not met in other operation, or 3.  
than MODES 1, 2, 
and 3.

44K. i 

( K, ~~3)

b . R C S h e o -i , ,Ad, C o o ,o l n Pao n r a 'e y . . ..in ,a I : 
O.R r O y perl -'13i (continued) 

C , R C S i 'e ,,p en l _f ',,r c k a in fa e , d A S P-,, , as e - leae . ( eo . ,%4- h -d~r-*3+ a', G (C on-'u-_ ,,. t •+,i• Sa.OF ,,. •.ni I kHotr pec~oa i•I'eny- +h-. i'•e.. press,~a~.r_•xL 

BRC. /4i~r.~ en r1a~ae STS -- . ".t_ , , '49.I 
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L <4 T )
RCS P/T Lizi• . "

(�t!r

Qh

nbu I , to be met in MODES 1, 2, 3,

e'q. 4.0)
Verify the difference between the reactor 
coolant temperature in the recirculation 
loop to be started and the RPV 
teerature is hin/the/11i • s eci •i 
1LI Ue TL - ."'

Once within 
15 minutes 
prior to each 
startup of a 
recirculation 
pump

(continued)

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

I

I
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RCS P/T LiMii F9 3.4.&P

4i , I, 4) 

1,K04 SR

-NOTE 
Not required to be performed until 
30 minutes after RCS temperature ssfl&F In 
NODE 4;

BWR/4 STS Rev 1, 04/07/95
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Insert Figure 3.4.9-1
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Insert Fiqure 3.4.9-2
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Insert Fiqure 3.4.9-3

',400 

1300 

12M

" 1100 

S1000 

;" 00 

(a 

ius 

0 

7M 
cc 
X 6 

z, 0 

w

300

0
0 25 50 75 100 125 150 175 200 225 250 275 300 

MIIMUM REACTOR VESSEL METAL TUIPERATURE ('F) 

Figure 3.4.9-3 (Page 1 of 1) 
Critical Operations Curve 

(Valid to 32 EFPY)

Insert Page 3.4-26c

3. 4. -1)

HEATUPICOOI.DOVM• 

PATE OF cOOLANT~ 

,,--ELTUNE AM NoN.BELTU.NE 
'JMWTS_

3



JUSTIFICATION FOR DEVIATIONS FROM NUREG-1433, REVISION 1 
ITS: 3.4.9 - RCS PRESSURE AND TEMPERATURE (P/T) LIMITS 

1. BWR ISTS, NUREG-1433, Revision 1, Specification 3.4.5, "Reactor Coolant System 
Pressure Isolation Valve (PIV) Leakage," has not been incorporated in ITS.  
Subsequent ITS Specifications and Bases have been renumbered accordingly.  

2. The utilization of a Pressure and Temperature Limits Report (PTLR) requires the 
development, and NRC approval, of detailed methodologies for future revisions to P/T 
limits. At this time, Quad Cities 1 and 2 do not have the necessary methodologies 
submitted to the NRC for review and approval. Therefore, the proposed presentation 
removes references to the PTLR and proposes that the specific limits and curves be 
included in the P/T Limits Specification (ITS 3.4.9).  

3. Editorial changes have been made to achieve consistency with the Writer's Guide.  

4. The brackets have been removed and the information deleted since it does not apply.  

5. The proper Quad Cities 1 and 2 plant specific value has been provided.  

6. TSTF-353 adds two bracketed Surveillances that verify coolant temperatures prior to 
increasing flow or power when in single loop operation. This TSTF has not been 
adopted since the Surveillances are not required in the current Quad Cities 1 and 2 
Technical Specifications (i.e., current licensing-basis does not include these 
Surveillances). The coolant temperature verifications are only required in the CTS 
when starting an idle recirculation pump, and these verifications have been maintained 
in the ITS.

Quad Cities 1 and 2 1



IL CT

Reactor Steam Dome Pressure] 3. 4. 1 J

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.1k Reactor Steam Dome Pressure 

LCO 1 The reactor steam dome pressure shall be S [ psig.

APPLICABILITY: MODES 1 and 2.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Reactor steam dome A.1 Restore reactor steam 15 minutes 
pressure not within dome pressure to 
limit, within limit.  

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

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY

Verify reactor steam dome pressure is 

190 401t

12 hours

Rev 1, 04/07/95

(s- . -L)

( , L) 

ý4, 0 L

SR 3.4.1 .1
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JUSTIFICATION FOR DEVIATIONS FROM NUREG-1433, REVISION 1 
ITS: 3.4.10 - REACTOR STEAM DOME PRESSURE 

1. ISTS 3.4.11 is renumbered as ITS 3.4.10 as a result of the deletion of ISTS 3.4.5, 
"Reactor Coolant System Pressure Isolation Valve (PIV) Leakage." 

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

Quad Cities 1 and 2 I
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Recirculation Loops Operating 
B 3.4.1 

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.1 Recirculation Loops Operating 

BASES ~L 

BACKGROUND The Reactor aM69"Recirculation System is designed to 
provide .aofrcedtcootant flow through-the core to remove 
heat from the fuel. The forced coolant flow removes (Vet 

from the fuel than would be possible with just natural 
Scirculation. The forced flow, therefore, allows operation Aat significantly higher power than would otherwise be 

E el E possible. The recirculation system also controls reactivity 
over a wide span of reactor power by varying the 
recirculation flow rate to control the void content of the 
moderator. The Reactor W Recirculation System 
consists of two recirculation pump loops external to the 
reactor vessel. These loops provide the piping path for the 
driving flow of water to the reactor vessel jet pumps. Each 
external loop contains one variable speed motor driven 
recirculation pump, a motor generator (MG) set to control 
pump speed and associated piping, jet pumps, valves, and 
instrumentation. The recirculation loops are part of the 
reactor coolant pressure boundary and are located inside the 
drywell structure. The jet pumps are reactor vessel 
internals.  

The recirculated coolant consists of saturated water from 
the steam separators and dryers that has been subcooled by 
incoming feedwater. This water passes down the annulus 
between the reactor vessel wall and the core shroud. A 
portion of the coolant flows from the vessel, through the 
two external recirculation loops, and becomes the driving 
flow for the .jet pumps.. Each .of the two external 
recirculation loops discharges high pressure flow into an 
external.manifold, from which individual recirculation inlet 
lines are routed to the jet pump risers within the reactor 
vessel. The remaining portion of the coolant mixture in the 
annulus becomes the suction flow for the jet pumps. This 
flow enters the jet pump at suction inlets and is 

a'd ýr$WAaccelerated by the driving flow. The drive flow and suction 
ye~sxrere ov irow a ix. in he jet pump troat sec i The total 
're~&re'reaverflow then passes through the jet pump diffuser section into 

the area below the core (lower plenum), gaining sufficient 
head in the process to drive the required flow upward 
through the core. The subcooled water enters the bottom of 
the fuel channels and contacts the fuel cladding, where heat 

(continued)

BWR/4 STS Rev 1, 04/07/95B 3.4-1



Recirculation Loops Operating 
B 3.4.1

BASES

BACKGROUND 
(continued)

is transferred to the coolant. As it rises, the coolant 
begins to boil, creating steam voids within the fuel channel 
that continue until the coolant exits the core. Because of 
reduced moderation, the steam voiding introduces negative 
reactivity that must be compensated for to maintain or to 
increase reactor power. The recirculation flow control 
allows operators to increase rectrculatiowr'flow and sweep 
some of the voids from the fuel channel, overcoming the 
negative reactivity void effect. Thus, the reason for 
having variable recirculation flow Is to compensate for 
reactivity effects of boiling over a wide range of power 
generation (i.e., 55 to 100% of RTP) without having to move 
control rods and disturb desirable flux patterns.  

Each recirculation loop is manually started from the control 
room. The MG set provides regulation of individual 
recirculation loop drive flows. The flow in each loop is 
manually controlled.

The operation of the Reactor c iwýRcirculation System is 
an initial condition assumed in the design basis loss of 
coolant accident (LOCA) (Ref. 1). During a LOCA caused by a recirculation loop pipe break, the intact loop is assumed to 
provide coolant flow during the first few seconds of the 
accident. The initial core flow decrease is rapid because 
the recirculation pump in the broken loop ceases to pump reactor coolant to the vessel almost immediately. The pump 
in the intact loop coasts down relatively slowly. This pump 
coastdown governs the core flow response for the next 
several seconds until the jet pump suction is uncovered 
(Ref. 1). The analyses-assume that both loops are operating 
.at the same flow prior to the accident. However, the LOCA 
analysis was reviewed for the case with a flow mismatch 
between the two loops, with the pipe break assumed to be in 
the loop with the higher flow. While the flow coastdown and 
core response are potentially more severe in this assumed 
case (since the intact loop starts at a lower flow rate and 
the core response is the same as if both loops were 
operating at a lower flow rate), a small mismatch has been 
determined to be acceptable based on engineering judgement.  
The recirculation system is also assumed to have sufficient 
flow coastdown characteristics to maintain fuel thermal 
margins during abnormal operational transients (Ref. 2), 
which are analyzed in Chapter 15 of the FSAR.  

I (continued)

APPLICABLE 
SAFETY ANALYSES

BWR/4 STS
Rev 1, 04/07/95B 3.4-2



Recirculation Loops Operating 
B 3.4.1 

BASES 

APPLICABLE A plant specific LOCA analysis has been performed assuming SAFETY ANALYSES only one operating recirculation loop. This analysis has (continued) demonstrated that, in the event of a LOCA caused by a pipe break in the operating recirculation loop, the Emergency 
Core Cooling System response will provide adequate core cooling, provided the APL-PGR requirements are modified accordingly (Ref. 3).  

rji The transient analyses ( Chapter 15 of the SAR have also 
~erfored for single recirculation loop operation ( (Ref.ict3 and demonstrate sufficient flow coastdown 

characteristics to maintain fuel thermal margins during the abnormal operational transients analyzed provided the MCPR 
requirements are modified. During single recirculation loop operation, modification to the Reactor Protection System AM +k. A, v'•i~lm.•- (RPS) average power range monitor (APRM) 4W - bfi-3n is also required to account fo'?hu-h1tara.÷ M 
re atlonships between recirculation drive flow and reactor 1W. The ,.LHGRiý. for sinle loop 
operation are specified in the COLR. The APR1 flow iase6 

MIM *1191, i I in Luo 3..1 Rector S" _Proect on S)ystem (RPS) Instrumentation.*• 

A,&- e I W Recirculation loops operating satisfies Criterion 2 of theT 

LCO Two recirculation loops are required to be in operation with 
their flows matched within the limits specified in SR 3.4.1.1 to ensure that during a LOCA caused by a break of *the piping of onerecirculation loop the assumptions of the 

/ A4 I- LOCA analysis are satisfied'. Wlf • l ilits S cfiTe-dV 

"F~ ~ ~ ~ ~~U Me Zc uuattin loop wnoeain oi ication t o vi Ih""••' 

•--• .eq~uired AAPLHGR limits (LCO 3.2.'l, -AVERAGE PLANAR LINEAR 
HEAT GENERATION RATE (APLHGR)'), NCPR limits (LCO 3.2.2 

UNINIKU CRITICAL POWER RATIO (MCPR)"), IMO-APRM Flow Biased 
.. . .. ..- Hi h (LCO 3.3.1.1) be applied to allow continued operation consistent wit the Sassumptions o eeec l wcniudoeainCnit 

33 

(continued) 
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Recirculation Loops Operating 
B 3.4.1 

BASES (continued) 

APPLICABILITY In MODES 1 and 2, requirements for operation of the Reactor 
Coolant Recirculation System are necessary since there is 
considerable energy in the reactor core and the limiting 
design basis transients and accidents are assumed to occur.  

In MODES 3, 4, and 5, the consequences of an accident are 
reduced and the coastdown characteristics of the 

h /t d"'o^is recirculation loo s are not important.  

ACTIONS_____ A.-(e.oe.er SP0 

With the requirements of the LCO notme the recirculation " .AI loops must be restored to operation with iatched flows 
within 24 hours. A recirculation loop is considered not in 
operation when the pump in that loop is idle or when the (,, 
mismatch between total jet pump flows of the two loops is Z - 1 W;• •o~n •e- • greater than required limits[- -..- u.  

Should a LOCA occur , AdIoes perA'tiVI ý6 with one recirculation loop not in operation, the core flow SI fea " •-\*•a "-- • coastdown and resultant core response may not be bounded by X -'J' 5 • •the LOCA analyses. Therefore, only a limited time is )allowed to retore tthe inoperable loop to operating status.  
SAlternat y, t he single oop requirements of the LCO 

are applied to operating limits and RPS operation S_- ~- with only one recirculation loop would satisfy the •- IB 
y+o4 - requirements of the LCO and the initial conditions of the 

~ oIaccident aec. _7 
•4- ••1.€,•,(,| "he _24 _our C ompletion. Tt • .basec on the low probability 

,,-"... ,I of an accident occurring during this time period, oonl al h % ce% . | reasonable time to complete the Required Action, and on ~t-4  j frequent, core monitoring by operators allowing abrupt 
J~.JAc~t'. ~ changes in core flow conditions to be quickly detected.  

This Required Action does not require tripping the 
recirculation pump in the lowest flow loop when the mismatch 

.between total jet pump flows of the two loops is greater 
than the required limits. However, in cases where large 
flow mismatches occur, low flow or reverse flow can occur in the low flow loop jet pumps, causing vibration of the jet Pumps. If zero or reverse flow is detected, the condition 
should be alleviated by changing pump speeds to re-establish 

f~ova~ flw o bytripping, the punp._.' 

(continued) 
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INSERT ACTIONS 

A.1 and A.2 

With no recirculation loops in operation, the probability of thermal-hydraulic 
oscillations is greatly increased. Therefore, action must be taken as soon as 
practicable to reduce power to assure stability concerns are addressed and 
place the unit in at least MODE 2 within 8 hours and to MODE 3 within 12 
hours. In this condition, the recirculation loops are not required to be 
operating because of the reduced severity of DBAs and transients and minimal 
dependence on the recirculation loop coastdown characteristics. The allowed 
Completion Times are reasonable, based on operating experience,, to reach the 
required plant conditions from full power conditions in an orderly manner and 
without challenging plant systems.

Insert Page B 3.4-4



Recirculation Loops Operating 
B 3.4.1

ACTIONS 
(continued)

Ith no *re ulalinn Innn in n-arich ,E2 .oRequiJe j 
Action and associated Completion" Time of Condition lot 
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. In this condition, the 
recirculation loops are not required to be operating because 
of the reduced severity of DBAs and minimal dependence on 
the recirculation loop coastdown characteristics. 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 3.4.1.1 a t o 
REQUIREMENTS 

This SR ensures the recirculation loops are within the •-1_allowable limits for mismatch. t low core flow (i.e., i4Z¶701% of rated core flow), the MCPR requirements provide 
larger margins to the fuel cladding integrity Safety Limit 
such that the potential adverse effect of early boiling 
transition during a LOCA is reduced. A larger flow mismatch 
can therefore be allowed when core flow is < 470P ofr-ated 
core flow. The 4(&bl JMWWef-pump'Aflow, as used iný-M this Surveillance, is the summation of the flows from all of'-I the jet pumps associated with a single recirculation loop.  

The mismatch is measured in terms of percent of rated core 
flow. If the flow mismatch exceeds the specified limits, -L 
the loop with the lower flow is considered . The -- ' 
SR is not required when both loops are not in operation 
since the mismatch limits are meaningless during single loop 
or natural circulation operation. The Surveillance must be performed within 24 hours after both loops are in operation.  
The 24 hour Frequency is consistent with the Surveillance 
Frequency for jet pump OPERABILITY verification and has been 
shown by operating experience to be adequate to detect off 
normal jet pump loop flows in a timely manner.  

(continued)
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Recirculation Loops Operating 
B 3.4.1

BASES (continued)

REFERENCES W SMR, Section J6334
PFSAR, "
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JUSTIFICATION FOR DEVIATIONS FROM NUREG-1433, REVISION 1 
ITS BASES: 3.4.1 - RECIRCULATION LOOPS OPERATING 

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 more closely match the LCO requirement.  

4. Changes have been made to reflect those changes made to the Specification. The 
following requirements have been renumbered, where applicable, to reflect the 
changes.  

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

6. Typographical/grammatical error corrected.

Quad Cities 1 and 2 I
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Jet Pumps 
B 3.4.2

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.2 Jet Pumps 

BASES

The Reactor qwjý Recirculation System is described in the 
Background section of the Bases for LCO 3.4.1, 
"Recirculation Loops Operating,* which discusses the 
operating characteristics of the system and how these 
characteristics affect the Design Basis Accident (DBA) 
analyses.  

The jet pumps are part of the Reactor Recirculation 
System and are designed to provide forced circulation 
through the core to remove heat from the fuel. The jet 
pumps are located in the annular region between the core 
shroud and the vessel inner wall. Because the jet pump 
suction elevation is at two-thirds core height, the vessel 
can be reflooded and coolant level maintained at two-thirds 
core height even with the complete break of the 
recirculation loop pipe that is located below the jet pump 
suction elevation.  

Each reactor recirculation loop contains ten jet 
pumps. Recirculated coolant passes down the annulus between 
the reactor vessel wall and the core shroud' A portion of 
the coolant flows from the vessel, through the two external 
recirculation loops, and becomes the driving flow for the 
jet pumps. Each of the two external recirculation loops 
discharges high pressure flow into an external manifold from 
which individual recirculation inlet lines are routed to the 
jet pump risers within the reactor vessel. The remaining 
portion of the coolant mixture in the annulus becomes the 
suction flow for the jet pumps. This flow enters the jet pump at suction inlets and is accelerated by the drive flow.  
The drive flow and suction flow are mixed in the jet pump 
throatisection. The total flow then passes through the jet 
Pump diffuser 'section into the area below the core (lower 
plenum), gaining sufficient head in the process to drive the 
required flow upward through the core.

APPLICABLE 
SAFETY ANALYSES

Jet pump OPERABILITY is an explicit assumption in the design 
basis loss of coolant accident (LOCA) analysis evaluated in 
Reference 1.

(continued)
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Jet Pumps 
8 3.4.2 

BASES 

APPLICABLE The capability of reflooding the core to two-thirds core 
SAFETY ANALYSES height is dependent upon the structural integrity of the jet 

(continued) pumps. If the structural system, including the beam holding 
a jet pump in place, fails, jet pump displacement and 
performance degradation could occur, resulting in an 
increased flow area through the jet pump and a lower core 
flooding elevation. This..could adversely affect the water 
level in the core during the reflood phase of a LOCA as well 
as the assumed blowdown flow dyring a LOCA.  

Jet pumps satisfy Criterion(Zf t C oo cy S t 

LCO The structural failure of any of the jet pumps could cause 
significant degradation in the ability of the jet pumps to 
allow reflooding to two-thirds core height during a LOCA.  
OPERABILITY of all jet pumps is required to ensure that 
operation of the Reactor o i:P•ecirculation System will 
be consistent with the assumptions used in the licensing 
basis analysis (Ref. 1).  

APPLICABILITY In MODES I and 2, the jet pumps are required to be OPERABLE 
since there is a large amount of energy in the reactor core 
and since the limiting DBAs are assumed to occur in these 
MODES. This is consistent with the requirements for 
operation of the Reactor • o iRecirculation System 
(LCO 3.4.1).  

In MODES 3, 4, and 5, the Reactord Recirculation 
System is not required to be in operation, and when not in 
operation, sufficient flow is not available to evaluate jet 
pump OPERABILITY.  

ACTIONSA.u 

An inoperable jet pump3:an increae the blowdown area and 
reduce the capability refloodaj during a design basi s] L 
LOCA. If one or more of the jet pumps are inoperable, 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 Completion Time of 12 hours is 

(continued)
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Jet Pumps 
B 3.4.2 

BASES 

ACTIONS A.1 (continued) 

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

SURVEILLANCE 3... 1 
REQUIREMENTS 

This SR is designed to detect significant degradation in jet 
pump performance that precedes jet pump failure (Ref. 2).  This SR is required to be performed only when the loop has forced recirculation flow since surveillance checks and 
measurements can only be performed during jet pump 
operation. The jet pump failure of concern is a complete mixer displacement due to jet pump beam failure. Jet pump plugging is also of concern since it adds flow resistance to the recirculation loop. Significant degradation is indicated if the specified criteria confirm unacceptable 
deviations from established patterns or relationships. The allowable deviations from the established patterns have been developed based on the variations experienced at plants during normal operation and with jet pump assembly failures (Refs. 2 and 3). Each recirculation loop must satisfy one of the performance criteria provided. Since refueling activities (fuel assembly replacement or shuffle, as well as any modifications to fuel support orifice size or core plate bypass flow) can affect the relationship between core flow, jet pump flow, and recirculation loop flow, these 
relationships may need to be re-established each cycle.  Similarly, initial entry into extended single loop operation 
may also require establishment of these relationships..  During the initial weeks of operation under such conditions, 
while base-lining new *established patterns', engineering judgemeit of the daily surveillance results is used to detect significant abnormalities which could indicate a jet 
pump failure. -- 7 
The recirculation pump speed operating characteristics (pump flow -aUU•JwflT versus pump speed) are determined by the flow resistance from the loop suction through the et mp nozzles. A change in the relationship indicate-a plug, 
flow restriction, loss in pump hydraulic performance, 
leakage, or new flow path between the recirculation pump discharge and jet pump nozzle. For this criterion, the pump 

(continued)
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SURVEILLANCE SR34., (continued) L/ i 
REQUIREMENTSI 

Sflow (rd .Oop l•vesus pump speed relationship must be 

F -1ve if ed ' 1 - C -ý 

Individual jet pumps in a recirculation loop normally do not 

have the same flow. The unequal flow is due to the drive 

flow manifold, which does not distribute flow equally to all 

1d ~erenlal p ssu )a-ttern or relationship of one aetJ1.L•.  
pump to the loop average is repeatable. An appreciable 

change in this relationship is an indication that increased 
(or reduced) res risnce has occurre enar of the *et 

Sfiq •or yjet p~ t tha: e •ien d cr, ks./ 
The deviations from normal are considered indicative of a 

potential problem in the recirculation drive flow or jet 
pump system (Ref. 2). Normal flow ranges and established 
jet pump flow and differential pressure patterns are 
established by plotting historical data as discussed in 
Reference 2.  

The 24 hour Frequency has been shown by operating experience 
to be timely for detecting jet pump degradation and is 
consistent with the Surveillance Frequency for recirculation 
Soop OPERABILITY verification.  

This SR is modified by two Notes. Note 1 allows this 
Surveillance not to be performed until 4 hours after the 
associated recirculation loop is in operation, since these 
checks can only be performed during jet pup operation. The 
4 hours is an acceptable time to establish conditions 

appropriate for data collection and evaluation. loop'• nrly oo 

Not 2 allows this os not tbeprformed flow PloER 
r sof RTP. During low flow conditions, jet pup noise 

approaches the threshold response of the associated flow 
instrumentation and precludes the collection of repeatable 

and meaningful data.T 

TheD. 2. hOL5i S ay t\ inli ateAb ±fi nge 4 .soI t '~ 3 

(continued) 
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Jet Pumps 
B 3.4.2

BASES (continued)

REFERENCES D 4§_XFSAR, Section J,6.3i(.  

2. GE Service Information Letter No. 330 June 9, 14P -91 

3. NURFLG/IR-3052. Navemhi• I OR

3. NUREG/CR-3052 November 108A 
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JUSTIFICATION FOR DEVIATIONS FROM NUREG-1433, REVISION 1 
ITS BASES: 3.4.2 - JET PUMPS 

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. Editorial change made for enhanced clarity or to be consistent with similar statements 
in other places in the Bases.  

4. The word "may" has been added since a change in the described relationship may be 
due to other factors.  

5. Changes have been made to reflect those changes made to the Specification. The 
following requirements have been renumbered, where applicable, to reflect the 
changes.  

6. This statement has been deleted since it is misleading; an increase in flow could be 
indicative of other problems.  

7. Changes have been made to more closely match the LCO requirements.  

8. The brackets have been removed and the proper plant-specific information/value has 
been provided.
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B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.3 SafeVel ve s (V v 

BASES

a t rel'..-4

4A,% ; ý i 5-WT -,, 4 
+JWSC. Valves CL\50 C

V, 
10'r K.,k.

BACKGROUND The ASHE Boiler and Pressure Vessel Code requires the 
S . reactor pressure vessel be protected from overpressure during upset conditions by self-actuated safety valves. As 

Spart 

of the nuclear pressure relief system, the size and • •le nu briof• are selected such that peak pressure in the nuclear system will not exceed the ASHE Code limits for the 4 S Vreactor coolant pressure boundary (RCPB).

44 The1 are located on the main steam lines between the vreactor vessel and the first isolation valve within the .11 e 0 actuate Ey ro ho e

APPLICABLE 
SAFETY ANALYSES

The overpressure protection system must accommodate the most severe pressurization transient. Evaluations have determined that the most severe transient is the closure of all main steam isolation valves (MSIVs), followed by reactor scram on high neutron flux (i.e., failure of the direct scram associated with MSIV position (Ref. 11.  purpose of the analyses, are assumed to operate in the safet mode The analysis results demonstrate that th-e dei IRV capacity is capable of maintaining reactor pressur eglow the ASME Code limit of 110% of vessel design

(continued) 
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Wl Insert BKGD-1 

the safety valve opens when the inlet steam pressure reaches the lift set 

pressure. At that point, the vertical upward force generated by the inlet 

pressure under the valve disc balances the downward force generated by the 

spring. Slight steam leakage develops across the valve disc-to-seat interface 

and is directed into the huddle chamber. Pressure builds up rapidly in the 

huddle chamber developing an additional vertical lifting force on the disc and 

disc holder. This additional force in conjunction with the expansive 

characteristic of steam causes the valve to "pop" open to almost full lift.  

7 Insert BKGD-2 

The S/RV is a dual function Target Rock valve that can actuate by either of 

two modes: the safety mode or the relief mode. In the safety mode (or spring 

mode of operation), the S/RV opens in the same manner as described above for 

the safety valves. In the relief mode (or power actuated mode of operation), 

automatic or manual switch actuation energizes a solenoid valve which 

pneumatically actuates a plunger located within the main valve body.  

Actuation of the plunger allows pressure to be vented from the top of the main 

valve piston. This allows reactor pressure to lift the main valve piston, 

which opens the main valve.  

W0 Insert BKGD-3 

In addition to the safety valves and S/RV, each unit is designed with four 

relief valves which actuate in the relief mode to control RCS pressure during 

transient conditions to prevent the need for safety valve actuation (except 

S/RV) following such transients. The relief valves are also located on the 

main steam lines between the reactor vessel and the first isolation valve 

within the drywell. These valves are sized by assuming a turbine trip, a 

coincident scram and a failure of the turbine bypass system. For Unit 1, four 

of the relief valves are of the Electromatic type, which are opened by 

automatic or manual switch actuation of a solenoid. The switch energizes the 

solenoid to actuate a plunger, which contacts the pilot valve operating lever, 

thereby opening the pilot valve. When the pilot valve opens, pressure under 

the main valve disc is vented. This allows reactor pressure to overcome main 

valve spring pressure, which forces the main valve disc downward to open the 

main valve. For Unit 2, four of the relief valves are of the Target Rock 

power operated relief valve type. When the solenoid is energized, a magnetic 

force is developed which moves a plunger upward until it contacts the moveable 

core. This motion is transmitted through the pilot rod to fully open two 
pilot discs, allowing the control pressure above the main disc to vent through 

the second pilot seat to the downstream side of the valve. In addition, the 
motion of the pilot disc partially reduces the control pressure above the main 

disc. When the force of the control pressure acting on the top of the main 
disc falls below the force of the inlet pressure acting on the lower annular 

area, the main disc will move to the open position. In the open position,

Insert Page B 3.4-12a



Insert BKGD-3 (continued)

with the moveable core positioned close to the fixed core, the magnetic force 
is well in excess of the closing forces due to control pressure and return 
spring force. This ensures that the main disc will be held firmly in the open 
position. The main disc can be opened even with the valve inlet pressure 
equal to 0 psig.

Insert Page B 3.4-12b



B 3.4.3 

BASES 

APPLICABLE pressure (110% x 1250 psig - 1375 psig). This LCO helps to SAFETY ANALYSES ensure that the acceptance limit of 1375 psig is met durin (continued) the Design Basis Event.  

2From an overpressure standpoint, the design basis events are bounded by the NSIV closure with flux scram event described above. Reference-0tlscusses additional events that are A A expected to actuatelthe dL~.  
•• ~~~~satisfy Criterion 3 ofq he KRUMoiySt• p -

SLCO Thne safety function of•are ýreeoui~red-t 1 e • • 
SOPERABL to satisfy the assumpions of the safety analysis 

t.(RefE. 1 ). /nThe quirements of this LCO are L-r appl i cabl e AM to the ca abi1 ty of the (3 to mechanically open to re eve excess ressure when the lift • , saetpoint is exceeded (safety unc ion). -

Tnhe 4R% setpoints are established to ensure that the ASHE Code limit on peak reactor pressure is satisfied. The ASME Code specifications require the lowest safety valve setpoint to be at or below vessel design pressure (1250 psig) and the highest safety valve to be set se that the total accumulated • pressure does not exceed 110% of the design pressure for overpressurization conditions. The transient evaluations in Gthe FSAR are based on these setpoints, but also include the additional uncertainties of ± 1% of the nominal setpoint drift to provide an added degree of conservatism.  

Operation with fewer valves OPERABLE than specified, or with setpoints outside the ASME limits, could result in a more severe reactor response to a transient than predicted, r -L c- cpossibly, resulting in the ASKE Code limit on reactor 
pressure being exceeded.  

A eC ;m n ,0, . . 3, all must be OPERALE, since 
considerable energly ma be in the reactor core and the limiting design basis s/ransients are assumed to occur in 
these MODES. The may be required to provide pressure relief to discharge energy from the core until such time that the Residual Heat Removal (RHIR) System is capable of 
dissipating the core heat.  

(continued)
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72- Insert ASA 

For other pressurization events, such as a turbine trip or generator load 
rejection with Main Turbine Bypass System failure (Refs. 2 and 3, 
respectively), the relief valves as well as the S/RV are assumed to function.  
[The opening of the relief valves during the pressurization event mitigates 
the increase in reactor vessel pressure, which affects the MINIMUM CRITICAL 
POWER RATIO (MCPR) during these events.] In these events, the operation of 
four of the five relief valves are required to mitigate the events.  

n2 Insert LCO 

The relief valves, including the S/RV, are required to be OPERABLE to limit 
peak pressure in the main steam lines and maintain reactor pressure within 
acceptable limits during events that cause rapid pressurization, so that MCPR 
is not exceeded.

Insert Page B 3.4-13
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BASES

APPLICABILITY In MODE 4, decay heat is low enough for the RHR System to 
(continued) provide adequate cooling, an reactor pressure is low enough 

a the overpressureI llmitA )unlikely to be approached by 
assumed operational transients or accidents. In MODE 5, the 
reactor vessel head is unbolted or removed and the reactor 

• is at atmospheric pressure. The function no needed Mc Uri during these conditions.

-Providi-ng'f necessary -avfm mmr 'xm -protection. e oe (aool~loa essign rgtn, the Ap Code Mi i S or thhrCB 
t~hnel(obesattsltred with t •/RVs inoper ole.J However, 

the overall reliability of the pressure relief system is 
reduced because additional failures in the remaining 
OP could result in failure to adequately relieve 
pressure during a limiting event. For this reason, 
continued operation is permitted for a limited time only.

The 14 day Completion Time to restore the inoperable 
?requlredM to OPERABLE status is based on the relief 

~VeS'_capability of the remaining , the low probability of an event re ui actuation,' and a reasonable time to 
complete the Required Action.  

LL.1and L.Z s~f. veA~ 
With less than the minimm number of required 
OPERABLE, a transient may result in the violation of th _e ie 
ASAHe Codj limit on reactor pressure. if the -Tunction of the i noperacannot be restored to 
OPERABLE status within the associated Completion Time of 
Required Actiwn A.1, or if the safety function of fiMrfj or 
more OMMIM4 s inoperable, the plant must be 

_brought to a MODEin which the LCD does not apply. lo 
rac nieve this sta us, the plant must be brought to MODE 3 

within 12 hours and to MODE 4 within 36 hours. The allowed 
Completion Times are reasonable, based on operating 
experience, to reach required plant conditions from full 
power conditions i an orderly manner and without 
challenging plant ystems.

BWR/4 STS
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BASES (continued)

SURVEILLANCE SR 3.4.3.1 
REQUIREMENTS

T57-F-2il

This Surveillance requires that the r Ire (. wil 
open at the pressures assumed in the safety analysis of 
Reference 1; The demonstration of the iMFsafe ljftjy 
settings must be performed during shutdown, since-ThTri 

nch test , to be donelinaccordanceviththe. Inservice 
\ :ZTesting Programl. The lift setting pressure shall 

correspond to ambient conditions of the valves at nominal 
o erating temperatures and pressures. The(QD'setpoint5 
± ]% for OPERABILI TyJ•pver 

Sb lare to al for drif

The 18 mo th Frequent' was selecte• because ,hi 
Surveill nce must performed d~fing shut~6wn 
and is fased on th6 time betweep' refuel i4. F-

A manual actuation of each -1 $/RV4 is performed to 
verify that, mechanically, the valve is functioning properly and no blockage exists in the valve discharge line. This 
can be demonstrated by the response of the turbine control valves or bypass valves, by a change in the measured steam 
flow, or by any other method suitable to verify steam flow.  Adequate reactor steam dome pressure must be available to perform this test to avoid damaging the valve. Also, 
adequate steam flow must be passing through the main turbine Sor turbine bypass valves to continue to control reactor - pressure when t-ReS/RVe dive " steam flow upon opening.  
Sufficient time is therefore allowed after the required 
pressure and flow are achieved to perform this test.  . Adequate pressure at which this test is to be performed is 300 psig (the pressure recommended by the valve 

S manufacturer). Adequate steam flow is represented by jet 
j easT(4 turbine bypass valves ope 

startup is allowed prior to performing is es ause valve OPERABILITY / 
•verlpogawSV arbe/Dr intIm r verified, per ASHE Code reurmn prior to valve installation.hi 

(continued) 
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L7l B 3.4.3

BASES

SURVEILLANCE 
REQUIREMENTS

REFERENCES

S(continued) 0 

conditions for testng and provides a reasonable time to 
complete the SR. If .]]fails to actuate due only to 
the failure of the solenoid but is capable of opening on 
overpressure, the safety function of the S/RV is considered 
OPERABLE: 

The ismonth nTST Frequency ensures
that each solenoid for each ""Li's - - es e .i The 
a, month Frequency was developed based on the tests 
required by the ASME Boiler and Pressure Vessel Code. teA.  

Section XI (Ref. ST). Operating experience has shown that 
these components usually pass the Surveillance when 
perfofum at the-v month Frequency. Therefore, the 
Frequency was concluded to be acceptable from a reliability

`%SAR Seton A5.2.29 
V. ýFSAR, 

J~¶. ASME, Boiler and Pressure Vessel Code, Section XI.  
z~Ai

U: U A 3.  

3 VU ?S k e & Ov , ;. .2 4 _
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II Insert SR 3.4.3.3 

SR 3.4.3.3 

The relief valves, including the S/RV, are required to actuate automatically 
upon receipt of specific initiation signals. A system functional test is 
performed to verify that the mechanical portions (i.e., solenoids) of the 
relief valve operate as designed when initiated either by an actual or 
simulated automatic initiation signal. The LOGIC SYSTEM FUNCTIONAL TESTs in 
LCO 3.3.5.1, "Emergency Core Cooling System (ECCS) Instrumentation," and 
LCO 3.3.6.3, "Relief Valve Instrumentation," overlap this SR to.provide 
complete testing of the 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.  

This SR is modified by a Note that excludes valve actuation since the valves 
are individually tested in accordance with SR 3.4.3.2.

Insert Page B 3.4-16



JUSTIFICATION FOR DEVIATIONS FROM NUREG-1433, REVISION 1 
ITS BASES: 3.4.3 - SAFETY AND RELIEF VALVES 

1. Changes have been made to reflect those changes made to the Specification. The 
following requirements have been renumbered, where applicable, to reflect the 
changes.  

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 1



RCS Operational LEAKAGE 
B 3.4.4 

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.4 RCS Operational LEAKAGE 

BASES 

BACKGROUND The RCS includes systems and components that contain or 
transport the coolant to or from the reactor core. The 
pressure containing components of the RCS and the portions 
of connecting systems out to and including the isolation 
valves define the reactor coolant pressure boundary (RCPB).  
The joints of the RCPB components are welded or bolted.  

During plant life, the joint and valve interfaces can 
produce varying amounts of reactor coolant LEAKAGE, through 
either normal operational wear or mechanical deterioration.  
Limits on RCS operational LEAKAGE are required to ensure 
appropriate action is taken before the integrity of the RCPB 
is impaired. This LCO specifies the types and limits of 
LEAKAGE. This protects the RCS pressure o yescribed 

50.2, 10 CFR 50.55a(c), andd I F 

The safety significance of RCS LEAKAGE from the RCPB varies 
widely depending on the source, rate, and duration.  
Therefore, detection of LEAKAGE in the primary containment 
is necessary. Methods for quickly separating the identified 
LEAKAGE from the unidentified LEAKAGE are necessary to 
provide the operators quantitative information to permit 
them to take corrective action should a leak occur that is 
detrimental to the safety of the facility or the public.  

A limited amount of leakage inside primary containment is 
expected from auxiliary systems that cannot be made 100% 
leaktight. Leakage from these systems should be detected 
and isolaLted from the primary containment atmosphere, if 
possible, so as not to mask RCS operational LEAKAGE 
detection.  

This LCO deals with protection of the RCPB from degradation 
and the core from inadequate cooling, in addition to 
preventing the accident analyses radiation release 
assumptions from being exceeded. The consequences of 
violating this LCO include the possibility of a loss of 
coolant accident.  

(continued)
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RCS Operational LEAKAGE 
B 3.4.4

BASES (continued)

APPLICABLE 
SAFETY ANALYSES

The allowable RCS operational LEAKAGE limits are based on 
the predicted and experimentally observed behavior of pipe 
cracks. The normally expected background LEAKAGE due to 
equipment design and the detection capability of the 
instrumentation for determining system LEAKAGE were also 
considered. The evidence from experiments suggests that, 
for LEAKAGE even greater than the specified unidentified 
LEAKAGE limits, the probability is small that the 
imperfection or crack associated with such LEAKAGE would 
grow rapidly.  

The unidentified LEAKAGE flow limit allows time for 
corrective action before the RCPB could be significantly 
compromised. The 5 gpm limit is a small fraction of the 
calculated flow from a critical crack in the primary system 
piping. Crack behavior from experimental programs (Refs. 2 
and 3) shows that leakage rates of hundreds qf gallons per 
minute will precede crack instability (f-

The low limit on increase in unidentified LEAKAGE assumes a 
failure mechanism of intergranular stress corrosion cracking 
(IGSCC) that produces tight cracks. This flow increase 
limit is capable of providing an early warning of such 
deterioration.  

No applicable safety analysis assumes the total LEAKAGE 
limit. The total LEAKAGE limit considers RCS inventory 
makeup capability and drywell floor sump capacity.  

RCS operational LEAKAGE satisfies Criterion 2 of e

LCO RCS opetational LEAKAGE shall be limited to: 

a. Pressure Boundary LEAKAGE

No pressure boundary LEAKAGE is allowed, being 
indicative of material degradation. LEAKAGE of this 
type is unacceptable as the leak itself could cause 
further deterioration, resulting in higher LEAKAGE.  
Violation of this LCO could result in continued 
degradation of the RCPB. LEAKAGE past seals and.  
gaskets is not pressure boundary LEAKAGE.  

(continued)

Rev 1, 04/07/95
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RCS Operational LEAKAGE 
B 3.4.4 

BASES 

LCO b. Unidentified LEAKAGE 
(continued) 

The 5 gpm of unidentified LEAKAGE is allowed as a reasonable minimum detectable amunt/tat he Imi 

containmnt montorin drywell sump e1 moni orontaiv'unme,/air gooier condensapte frAW 
&-4te ýinitirintjf-buipmont can detect. within a 

reasonable time period. Violation of this LCO could 
result in continued degradation of the RCPB.  

c. ToaLEKG 

The total LEAKAGE limit is based on a reasonable 
minimum detectable amount. The limit also accounts 
for LEAKAGE from known sources (identified LEAKAGE).  
Violation of this LCO indicates an unexpected amount 
of LEAKAGE and, therefore, could indicate new or 
additional degradation in an RCPB component or system.  

d. Unidentified LEAKAGE Increase 

An unidentified LEAKAGE increase of > 2 gpm within the 
p~Y revoiousI? hour period indicates a potential flaw in 
the RCPBra- must be quickly evaluated to determine 
the source and extent of the LEAKAGE. The increase is 
measured relative to the steady state value; temporary 
changes in LEAKAGE rate as a result of transient 
conditions (e.g., startup) are not considered. As 
such, the 2 gpm increase limit is only applicable in 
MODE I when operating pressures and temperatures are 
established. Violation of this LCO could result in 
continued degradation of the RCPB.  

APPLICABILITY In MODES°1, 2, and 3, the RCS operational LEAKAGE LCO 
applies, because the potential for RCPB LEAKAGE is greatest 
when the reactor is pressurized.  

In MODES 4 and 5, RCS operational LEAKAGE limits are not 
required since the reactor is not pressurized and stresses 
in the RCPB materials and potential for LEAKAGE are reduced.  

(continued)
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RCS Operational LEAKAGE 
B 3.4.4 

BASES (continued) 

ACTIONS 

With RCS unidentified or total LEAKAGE greater than the 
limits, actions must be taken to reduce the leak. Because 
the LEAKAGE limits are conservatively below the LEAKAGE that 
would constitute a critical crack size, 4 hours is allowed 
to reduce the LEAKAGE rates before the reactor must be shut 
down. If an unidentified LEAKAGE has been identified and 
quantified, It may be reclassified and considered as 
identified LEAKAGE; however, the total LEAKAGE limit would 
remain unchanged.  

B.1 and B.22 

An unidentified LEAKAGE increase of > 2 gpm within a hour 
period is an indication of a potential flaw in the RCPB and 
must be quickly evaluated. Although the increase does not 
necessarily violate the absolute unidentified LEAKAGE limit, 2 
certain susceptible components must be determined not to be 
the source of the LEAKAGE increase within the required t 

Completion Time. For an unidentified LEAKAGE increase 
greater than required limits, an alternative to reducing 
LEAKAGE increase to within limits (i.e., reducing the 
LEAKAGE rate such that the current rate is less than the 
"2 gpm increase in the previous hours" limit; either by 
isolating the source or other oss ble methods) is to 
cv uatese ce snsitivt typ 304 n e ausnenit 
"s ml�~s sl el p ping t at i sub ct to high stre 's or 

at . ntais re tivel sta nant r nt rmt nt ow 
S ,•1Ui• and dete ine t is •ot t sourle of0 he ncre t ;:• ' •L L•AGE. !This/cype p ping is v ry/susceptib e to IGSCC.  

The 4 hour Completion Time is reasonable to proper1y reduce 
the LEAKAGE increase or v tfthe source be ore the reactor 

must be shut down withou-un-n y jeopardizing plant safety.  

If any Required Action and associated Completion Time of 
Condition A or B is not met or if pressure boundary LEAKAGE 
exists, 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 and to MODE 4 within 
36 hours. The allowed Completion Times are reasonable, 

(continued)
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RCS Operational LEAKAGE 
B 3.4.4

BAS ES

ACTIONS C.1 and C.2 (continued)

based on operating experience, to reach the required plant 
conditions from full power conditions in an orderly manner 
and without challenging plant safety systems.

SURVEIL 
REQUIRE

REFERENC

LANCE SR 3.4.Ll. __________ MHEITS.ýr 

The RCS LEAKAGE is monitored by a variety of instruments 
designed to provide alarms when LEAKAGE is indicated and to 
quantify the various types of LEAKAGE. Leakage detection 

tN instrumwntatton is discussed in more detail in the Bases fo 'YTCO3.47•• "RCS Leakage Detection Instrumentation.  
M&MMEan •typically monitored to determine 

actual LEAKAGE rates; however, my uanr-y I&AXAGE witwonin til udelin-s bf Rae•re W1In 
dkI con .unction with alarms and other admlinistrativeJ••n S, 

hour Frequency for this Surveillance is appropriate fot 
identifying LEAKAGE and for tracking required trends

"ES 1. 3C 50/Ap ni,, C, 3 . LkPS ALP- 3.I ' -

2. GFAP-5620, April 1968. . ,.1•re- i .•,>T• z4 A16 C-Ats C.±c'A 
3. NUREG-7 067,,.Otober 1975. Axa1V rn -W dQLJ1

FSA•. Section
oi ad E N)W

Geheric Letter 88-01, Supplement 1,

o4 l (w A, ~ck eP

e ?re. 
h" e
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JUSTIFICATION FOR DEVIATIONS FROM NUREG-1433, REVISION 1 
ITS BASES: 3.4.4 - RCS OPERATIONAL LEAKAGE 

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

3. Changes have been made to reflect those changes made to the Specification. The 
following requirements have been renumbered, where applicable, to reflect the 
changes.  

4. Typographical/grammatical error corrected.

Quad Cities 1 and 2 1
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RCS PIV Leakag~e" 

;/ B 3.4.5 

(B 3.4 REACTOR COOLANT SYSTEM S) 

B 3.4.5 RCS Pressure Isola on Valve (PIV) Leakage 

BASES 

BACKGROUND e function of RCS PIVs is separate the high pressure 
CS from an attached low prytsure system. This protects the 

RCS pressure boundary des ibed in 10 CFR 50.2, 
10 CFR 50.55a(c), and 55 of 10 CFR 50, Appendix A 
(Refs. 1, 2, and 3). S PI~s are defined as any two 
normally closed val v in series within the reactor coolant 
pressure boundary CPB). PI~s are designed to meet the 
requirements of erence 4. During their lives, these 
valves can prod e varying amounts of reactor coolant 
leakage throu either normal operational wear or mechani I 
deterioratio 

The RCS P LCO allows RCS high pressure operation eN 
leakage hrough these valves exists in amounts th do not 
compr se safety. The PIV'leakage limit applie to each ndlv dual valve. Leakage through these valvei not 

inc ded in any allowable LEAKAGE specified * LCO 3.4.4, 
•l Operational LEAKAGE.' 

lthough this specification provides a mit on allowable 
/ PIV leakage rate, its main purpose is o prevent 

overpressure failure of the low presure portions of 
/ connecting systems. The leakage 1 it is an indication that 

the PIVs between the RCS and the onnecting systems are 
degraded or degrading. PIV le age could lead to 
overpressure of the low pres e piping or components.  
Failure consequences could a loss of coolant accident 
(LOCA) outside of contain nt, an unanalyzed event that 
could degrade the abili for low pressure injection.  

A study (Ref. 5) eva ated various PIV configurations to 
determine the prob ility of intersystem LOCAs. This study 
concluded that pe odic leakage testing of the PIVs can 
substantially r uce intersystem LOCA probability.  

PIVs are pro ed to isolate the RCS from the following 

typically c nected systems: 

a. Resi ual Heat Removal (RHR) System; 

b. C e Spray System; 

(continued)
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? K FI T Lekg B 3.4.5 

Injection System; and 

Cooling System.  

rence 6.

C. igh Pressure Coolant 

d. Reactor Core Isolation 

e PIVs are listed in Refei

APPLICABLE 
SAFETY ANALYSE

LCO

Reference 5 evaluated various PIV configura ons, leakage 
testing of the valves, and operational cha es to determine 
the effect on the probability of intersys LOCAs. This 
study concluded that periodic leakage t ting of the PIVs 
can substantially reduce the probabill of an intersystem 
LOCA.  

PIV leakage is not considered in an Design Basis Accident ficatigon 
analyses. This Specification prov des for monitoring the 
condition of the RCPB to detect P degradation that has the 
potential to cause a LOCA outsi of containment. RCS PIV 
leakage satisfies Criterion 2 the NRC Policy Statement.

RCS PlV leakage is leakage nto closed systems connected to 
the RCS. Isolation valve eakage is usually on the order of 
drops per minute. Leaka that increases significantly 
suggests that something s operationally wrong and 
corrective action must taken. Violation of this LCO 
could result in conti ed degradation of a PIV, which co d 
lead to overpressuri tion of a low pressure system an the 
loss of the integri of a fission product barrier.  

The LCO PIN leaka limit is 0.5 gpm per nominal ch of 
valve size with maximum limit of 5 gpm (Ref. 4 

Reference 7 pe its leakage testing at a low pressure 
differential t an between the specified max* um RCS pressure 
and the norma -pressure of the connected s tem during RCS 
operation (t maximum pressure differen al). The observed 
rate may be djusted to the maximum pre ure differential by 
assuming le kage is directly proportio al to the pressure 
differenti to the one-half power.

(TcontinuBed-
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RCS PIg Leakage 
B 3.4.5

E .ITY In MOD 1,~ 2, and 3, this LCO applies because the PlV 
leaka potential is greatest when the RCS is pressurized.  In 2E 3, valves in the RHR shutdown cooling flow path are 
not equired to meet the requirements of this LCO when in, or/uin transition to or from, the REIR shutdown cooling 

•e of operation.  

IIn MODES 4 and 5, leakage limits are not provided because 
/the lower reactor coolant pressure results in a reduced 
/potential for leakage and for a LOCA outside the containment. Accordingly, the potential for the consequences of reactor coolant leakage is far lower during these MODES. /

BASES (cc 

APPLICABIL 

ACTIONS

BWR4 TSB .424Re 1 0/0/9

The ACTIONS are modified by two Notes. Note I has n 
provided to modify the ACTIONS related to RCS PIV ow 
paths. Section 1.3, Completion Times, specifies nce a 
Condition has been entered, subsequent divisio 
subsystems, components, or variables expresse in the 
Condition discovered to be inoperable or no within limits 
will not result in separate entry into the /ondition.  
Section 1.3 also specifies Required Acti : s of the Condition 
continue to apply for each additional f"ilure, with 
Completion Times based on initial ent. into the Condition.  
However, the Required Actions for t Condition of RCS PlV 
leakage limits exceeded provide ap priate compensatory 
measures for separate affected R PIV flow paths. As such, 
a Note has been provided that a ows separate Condition 
entry for each affected RCS P flow path. Note 2 requires 
an evaluation of affected sy tems if a PIV is inoperable.  
The leakage may have affecsyd system OPERABILITY, or 
isolation of a leaking fl w path with an alternate valve may 
have degraded the abili of the interconnected system to 
perform its safety fu tion. As a result, the applicable 
Conditions and Requi d Actions for systems made inoperable 
by PIVs must be ent ed. This ensures appropriate remedial 
actions are taken if necessary, for the affected systems.  
A.1 and A.2i 

If leakage oom one or more RCS PIVs is not within limit, 
the flow p h must be isolated by at least one closed 
manual, d activated automatic, or check valve within 4 hours.  

I (continued)j
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RCS PIV Leakage 
B 3.4.5

BASES /
/

t 
h4

ACTIONS A A (continued) 

R uired Action A.1 and Required Action A.2 are medi
Note stating that the valves used for isolation 

he same leakage requirements as the PIVs and mus 
RCPB [or the high pressure portion of the syst 

Four hours provides time to reduce leakage i xcess 
allowable limit and to isolate the flow pat if leak( 
cannot be reduced while corrective actions reseat 
leaking PIVs are taken. The 4 hours all s time for 
actions and restricts the time of oper on with leal 
valves.  

Required Action A.2 specifies that e double isolati 
barrier of two valves be restored y closing another 
qualified for isolation or resto ng one leaking PIV.  
72 hour Completion Time consid s the time required I 
complete the action, the low bability of a second 
failing during this time perya, and the low probabil 
a pressure boundary ruptur of the low pressure ECCS 
when overpressurized to r ctor pressure (Ref. 7).  

If leakage cannot reduced or the system isolated, 
plant must be bro ht to a MODE in which the LCO does
appI Y. go acniey this status, thne plant must De Drought tc MODE 3 within 1 hours and MODE 4 within 36 hours. This 
action may re ce the leakage and also reduces the potentio 
for a LOCA opiside the containment. The Completion Times 
are reasonable, based on.operating experience, to achiev" 
the requirg plant conditions from full power conditio !l 
an orderl manner and without challenging plant syste.

SURVEILLANCE SR Y4.5.1 
REQUIREMENTS 

Pe'rformance of leakage testing on each RCS PIV s required 
to verify that leakage is below the specified imit and to 
identify each leaking valve. The leakage / liit of 0.5 gpm 

/per inch of nominal valve diameter up to 5 pm maximum / applies to each valve. Leakage testing r uires a stable 
/ pressure condition. For the two PIVs in eries, the leakage 

(cc(continued) 
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RCS PIV Leakage 
B 3.4.5

I

(

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

L-

BASES

SURVEILLANCE SR3A51(continued) 
REQUIREMENTS 

req rement applies to each valve individually not to 
th combined leakage across both valves. If PIVs are 
n individually leakage tested, one valve mi have failed 
ompletely and not be detected, if the othe valve in series 

meets the leakage requirement. In this s uation, the 
protection provided by redundant valves ould be lost.  

The 18 month Frequency required by t Inservice Testing 
Program is within the ASME Code, Se ion XI, Frequency 
requirement and is based on the ned to perform this 
Surveillance during an outage an the potential for an 
unplanned transient if the Surv llance were performed with 
the reactor at power.  

This SR is modified by a No e that states the leakage 
Surveillance is not requi d to be performed in NODE 3.  
Entry into MODE 3 is pe tted for leakage testing at high 
differential pressures ith stable conditions not possible 
in the lower MODES.  

EFERENCES 1. 10 CFR 50.2.  

2. 10 CFR 50 Sa(c).  

3. 10 CFR0, Appendix A, GDC 55.  

4. ASNE,/oiler and Pressure Vessel Code XI.  

S. NU G-0677, May 1980.  

6. F AR, Section [ J.  

7. NEDC-31339, November 1986./i
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JUSTIFICATION FOR DEVIATIONS FROM NUREG-1433, REVISION 1 
ISTS BASES: 3.4.5 - RCS PRESSURE ISOLATION VALVE (PIV) LEAKAGE 

1. This Bases has been deleted since the associated Specification has been deleted.
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RCS Leakage Detection Instrumentation( .  
B 3.4V 

B 3.4 RfACTOR COOLANT SYSTEM (RCS) 

B 3.446)-RCS Leakage Detection Instrumentation 

BASES 

CUFSAR, Sectiors a.I~.C 3.12..  

BACKGROUND G 3-f ao 10 FR %0, /AppdixWA (Ref. 1), requirelj means for 
detecti nga ý, e the e c j ca I1 d t Ti E 

0 ion of/ tRCS LEAKAGE. R u atory 
Guide 1.45 (Ref. 2) describes acceptable methods for 
selecting leakage detection systems.  

Limits on LEAKAGE from the reactor coolant pressure boundary 
(RCPB) are required so that appropriate action can be taken 
before the integrity of the RCPB is impaired (Ref. 2).  
Leakage detection systems for the RCS are provided to alert the operators when leakage rates above normal background 
levels are detected and also to supply quantitative 
measurement of leakage rates. The Bases for LCO 3.4.4, "RCS 
Operational LEAKAGE," discuss the limits on RCS LEAKAGE 
rates.  

Systems for separating the LEAKAGE of an identified source 
from an unidentified source are necessary to provide prompt 
and quantitative information to the operators to permit them 
to take immediate corrective action.  

LEAKAGE from the RCPB inside the drywell is detected by at least one of two - independently monitored variables, 
such as e changes and dryw usua 

t~~ particulate ra ~oc yeel S. fToo ±i pan s of 
Iry !ieiI -i LqtlUantif innL GE in the drywellj dk•h;•" es E 

montrg syst.  
m Sy

The drywell floor drain sump monitoring system monitors the 
LEAKAGE collected in the floor drain sump. This 
unidentified LEAKAGE consists of LEAKAGE from control rod 
drives, valve flanges or packings, floor drains, the Closed 
Cooling Water System, and drywell air cooling unit 
condensate drains, and any LEAKAGE not "11 t e 
drMwell equipment drain sump.. Ze orinarv enniainmawt flnW

BWR/4 STS
Rev 1, 04/07/95B 3.4-27



BWR/4 STS

L
RCS Leakage Detection Instrumentation(--T 

B 3.4 

BASES 

BACKGROUND If e s fill *to th high level 'tpoinV before/the 
(continued) ti er en , an arm s nds i the ontrol oom Idica ng /21 L in ex ss of pres limi

_AS •A~fl owdr iin the di scharg li ne of the drywel 1 floor 
'i/ _ drain s s rovide! flow n in the control 

2- ~ room.,~ The pumps can a -so be the control room.  

" e.ctIlThe primary containment W monitoring systemO continuously 
P-'C K & 0 m7nitoilthe primary containment atmosphere for airborne 

particulate §n~ (eJouJradioactivity. A sudden increase of 
radioactivity, which may be attributed to RCPB steam or 
reactor water LEAKAGE, is annunciated in the control room.  
The primary containment atmospher igarticulate 4Li iiKu 2.  
Theradioactivity monitoring sadequate reponse bfore a 6u- d ." e/ 5- ( quantifying LEAKAGEraeu-fi sqitv ngg Eo\ 

Ssiniicantbre Iak in th CB c oc 

S /.0 f-)A '/ v(otlly shortn times tado"-Z -T,'i. ....  
'°a'•v'••ca -1e Codsate frp four $•the sl primai y r-cont;*mn qilr 

i uted to/the pri ~ry con inment foor d ýafin sum and is, _ 
mototed a flowi ransmi er that provid• indic ion an• 
a ams in/the cont Io room./ This rimary •ntain nt air/ 
ooler c ndensate flow rat monito ing sy em ser s as a 

added i dicator, ut not uantifi r, of S ------nidtified• 

? APPLICABLE A threat of significant compromise to the RCPB exists if the 
SAFETY ANALYSES barrier contains a-crack that is large enough to propagate 

To 4rW •.P 1 46" v rapidly. LEAKAGE rate limits are set low enough to detect 
(Th, • , •the LEAKAGE emitted from a single crack in the RCPB(es 4 

3u,o A601,• ):I•. and 5)..• c o V 1l&2acaedk1OUsvtm l-oete 
/~ ~B J sdsge with the capability of detecting LEAKAGE 

less than the established LEAKAGE rate l imits., r i 
Stlpror~t alm o e~essLPJU~p intte contr1 ro0.  

i contro~l r oom al amall ows the operators to eval uate the \ 
L•J / significance of the indicated LEAKAGE and, if necessary, \ 
( ! . shut down the reactor for further investigation and\ 

• •b• •r~q • corrective action. The allowed LEAKAGE rates are well below 
ro{ , W""/'' _LJ the rates predicted for critical crack sizes (Ref. 6)'n==.  

we••' '•... 7 • Therefore, these actions provide adequate response before a 
fa49u " / 1,L-e- •,~•, significant break in the RCPB can occur.  

(continued)
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Two drywell floor drain sump pumps take suction from the drywell floor drain 

sump and discharge to the Liquid Radioactive Waste System. When a high level 

is reached in the floor drain sump, a level switch actuates to start a floor 

drain sump pump when the pump discharge valves are open.  

72 INSERT BKGD 2 

The flow integrator is used to quantify the amount of sump input.

Insert Page B 3.4-28



RCS Leakage Detection Instrumentation 

B 3.4.j) -' 

BASES 

APPLICABLE RCS lakage detection instrumentation satisfies Criterion I 
SAFETY ANALYSES of(e 01RC PolF y hta#e 

(continued) /OC.F. 50.36~ (t.)(2)(L 

LCO The drywell floor drain sump monitoring system is re uired 
to quantify the unidentified LEAKAGE from the RCS. hus, 
for the system to be considered OPERABLEhe flow 
monitoring or tnf sMj I i man1b inportion of the 
system must be OPERABLE. The other monitoring syst e a, 
pr'vide early alarms to the operators so closer examination 

Fof other detection systems will be made to determine the 
extent of any corrective action that may be required. With 
the leakage detection systems inoperable, monitoring for 
LEAKAGE in the RCPB is degraded.  

APPLICABILITY In MODES 1, 2, and 3, leakage detection systems are required 
to be OPERABLE to support LCO 3.4.4. This Applicability is 
consistent with that for LCO 3.4.4.  

ACTIONS (CAIf yOA 

With the drywell floor drain sump monitoring system inoperable, no other form of sampling can provide the 
equivalent information to quantify leakae• Howeverh 

primary containment a~tmosphe~ric v [and e 
Cpiar onan~t ar•olicnese :o qitorI] -___ 

wi provi e in ication oM changesi ea age.  

With the drywell floor drai sump monitoring system 
inoperable, but with R- unidentified and total LEAKAGE 
being determined every hours (SR 3.4.4.1), operation may 
continue for 30 days. The 30 day Completion Time of 
Required Action A.1 is acceptable, based on operating 
experience, considering the multiple forms of leakage 
detection that are still available. Required Action A.1 is 
modified by a Note that states that the provisions of 
LCO 3.0.4 are not applicable. As a result, a MODE change is 
allowed when the drywell floor drain sump monitoring system 
is inoperable. This allowance is provided because other 
instrumentation is available to monitor RCS leakage.  

(continued) 
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RCS Leakage Detection Instrumentation 
B 3.4.1-

BASES

ACTIONS 
(continued) B. I and B. 2 A - E 

With th e snc particulatej rimary containment 
atmospheric monitoring laor Ini inoperable, grab samples of 
the primary containment atmosphere must be taken and 
analyzed to provide periodic leakage information. (Provided] 
a sample is obtained and analyzed once every 12 hours, the L 
plant may be operated for up to 30 days to allow restoration( 
of t the required monitorg.t ovi J 

s o s an anI ab Vyz ecvery ou , thq plan 
m#y cont nue op ation nce a least/one a er fqhn of 

ywell leakagDfdetect n (i. , air coole cond sate low 
ateumnItor) s avai ble.]:J"-

The 12 hour interval provides periodic information that is 
adequate to detect LEAKAGE. The 30 day Completion Time for 
restoration recognizes that at least one other form of 
leakage detection is available.

The Required Actions are modified by a Note that states that 
the provisions of LCO 3.0.4 are not applicable. As a 
result, a MODE change is allowed whenj@.P'the a n 
particulate primary containment atmospheric monitoring 

is This allowance is provided because 
other- available to monitor RCS leakage.

I (continued)
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* RCS Leakage Detection Instrumentation()-l7: Se~~ 3 . 4 6 

BASES 

ACTIONS 
(cont infued)/ Wi h p tec ai t gaseous and particulate 3 

amospheric p itor channels And the primary/containment air 
/cooler conde/sate flow rate,-monitor inoperable, the onl 

means of d ecting LEAKAGE/is the drywell floor drain ump 
monitor. This conditionAoes not providp'the required 
diverseAýeans of leakagp detection. The' Required AcBion is 
to resXore either of the inoperable mo;itors to OPEABLE 
stat~d within 30 days/to regain the i.ntended leakage 
detction diversity/ The 30 day Co letion Time ensures 
t7 tgthe plant wilY not be operatecVin a degraded / 

o/ia lengthy time 9,eriod.  

The Required Ations are modifie by a Note tiat states OJat 
the provisions; of LCO 3.0.4 a• not applicao1e. As a / 
result, a M0OE change is all ced when both/,he gaseous/and 
particulateyprimary contai njnt atmospherxic monitoring 
channels ,ahd air cooler co densate flow rate are inoperable.  

( This all wance is providqd because othea instrument tion is 
a--availa,¶e to monitor RC leakage. / C 4 

a~nd or 

If any Re uired Actio Condition cannot 
be met t i associated Com etion i , e plant must bebougttorw nwc; the LC does not apply. To 
achieve this status, the plant must be brought to at least 
MODE 3 within 12 hours and MODE 4 within 36 hours. The 
allowed Completion Times are reasonable, based on operating 
experience, to perform the actions in an orderly manner and 

-without challenging plant systems.  

With all required monitors inoperable, no required automatic 
means of monitoring LEAKAGE are available, and immediate 
plant shutdown in accordance with LCO 3.0.3 is required.  

(continued)
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RCS Leakage Detection Instrumentation --fl 

B 3.4.(jj5 " 

BASES (continued) T-n•_r+ S 

SURVEILLANCE tr 
REQUIREMENTS 

This SR vfoange ofA Ne 
reu- 0 y onainerintamshrmonito s 

re checkýe•re on ao-c" that the e s 
o r tn p r The Frequency of 12 hours is based on 4', j 

ben~.~o~rAe~y instrument reliaility and is reasonable for detecting off 4-610WSPkIrc.  mam( knormal conditions.  

This SR is for the performance of a CHANNEL FUNCTIONAL TEST 
of the required RCS leakage detection instrumentation. The 
test ensures that the monitors can perform their function in 
the desired manner. The test also verifies the gaNZO-

relative accuracy of the instrument string.  
he Frequency of 31 days considers instrument reliability, 

and operating experience has shown it proper for detecting 
degradation.  

This SR is for the performance of a CHANNEL CALIBRATION of 
required leakage detection instrumentation channels. The 
calibration verifies the accuracy of the instrument string, 
including the i struments located inside containment. The 
Frequency of •_months is a typical refueling cycle and 
c considers chann-ii reliability. Operating experience has proven this Frequency is acceptable. 2 

REFERENCES 1. C• 51" Aend a A /GD 3 

2. Regulatory Guide 1.45, May 1973.  
2 

3. FSAR, Section 2 2 1 
"aiiv.Belh.ve.? in AsTrvi 4.. GEAP-5620,ýApril 1968. iAi0oB Pop" Conl;na .  

7 3 
~ AviaJ ThraiitIi- Wall.Aw S. NUREG-75/067, October 1975. Ifvest, a4 On E..-V-l"4tor .  

r 6. FSAR, Section 1&%; 5 lasS P 
5 B. 6% .. . .' or+er ( Zd,-:-+ P09a "
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W INSERT SR 

The Surveillances are modified by a Note to indicate that when a channel is 
placed in an inoperable status solely for performance of required 
Surveillances, entry into associated Conditions and Required Actions may be 
delayed for up to 6 hours, provided the other required instrumentation (either 
the drywell floor drain sump monitoring system or the primary containment 
atmospheric particulate monitoring system, as applicable) is OPERABLE. Upon 
completion of the Surveillance, or expiration of the 6 hour allowance, the 
channel must be returned to OPERABLE status or the applicable Condition 
entered and Required Actions taken. The 6 hour testing allowance is 
acceptable since it does not significantly reduce the probability of properly 
monitoring RCS leakage.

Insert Page B 3.4-32



JUSTIFICATION FOR DEVIATIONS FROM NUREG-1433, REVISION 1 
ITS BASES: 3.4.5 - RCS LEAKAGE DETECTION INSTRUMENTATION 

1. Changes have been made to reflect those changes made to the Specification. The 
following requirements have been renumbered, where applicable, to reflect the 
changes.  

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 bracketed requirement/information has been deleted because it is not applicable to 
Quad Cities 1 and 2. The following requirements have been renumbered, where 
applicable, to reflect the changes.  

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



RCS Specific Activit 
B3.

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.1RC pcfcActivity 

BASES

During circulation, the reactor coolant acquires radioactive 
materials due to release of fission products from fuel leaks 
into the reactor coolant and activation of corrosion 
products in the reactor coolant. These radioactive 
materials in the reactor coolant can plate out in the RCS, and, at times, an accumulation will break away to spike the 
normal level of radioactivity. The release of coolant during 
a Design Basis Accident (DBA) could send radioactive 
materials into the environment.  

Limits on the maximum allowable level of radioactivity in 
the reactor coolant are established to ensure that in the 
event of a release of any radioactive material to the 
environment during a DBA, radiation doses are maintained 
within the limits of 10 CFR 100 (Ref. 1).  

This LCO contains iodine specific activity limits. The iodine isotopic activities per gram of reactor coolant are expressed in terms of a DOSE EQUIVALENT .1-131. The 
allowable levels are intended to limit the 2 hour radiation 
dose to an individual at the site boundary to a small 
fraction of the 10 CFR 100 limit.

APPLICABLE.  
SAFETY ANALYSES

Analytical methods and assumptions involving radioactive ý 7 
material in the primary coolant are presented in the nA-R (Ref. 2). The specific activity in the reactor coolant (the source term) is an initial condition for evaluation of the consequences of an accident due to a main steam line break (lISLE) outside containment. No fuel damage is postulated in the HSLB accident, and the release of radioactive material 
to the environment is assumed to end when the main steam 
isolation valves (NSIVs) close completely.

This •SLB release forms the basis for determining offsite J\ 
doses (Ref. 2). The limits on the specific activity of the primary coolant ensure that the 2 hour thyroid and whole body doses at the site boundary, resulting from an KSLB 

(continued)
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APPLICABLE 
SAFETY ANALYSES 

(continued)

outside containment during steady state operation, will not 
exceed 10% of the dose guidelines of 10 CFR 100.  

The limit* on specific activity value from a parametric evaluation of typical site locations. T 1 ;] li to Q -
conservative because the evaluation considered more 1
restrictive, parameters thaw for a specific site, such as the 
location of the site boundary and the meteorological FI 5M 34 (i 
conditions of the site.  

RCS specific activity satisfies Criterion 2 of

LCO The specific iodine activity is limited to S 40.2(t/gm 
DOSE EQUIVALENT 1-131. This limit ensures the source term 
assumed in the safety analysis for the NSLB is not exceeded, 
so any release of radioactivity to the environment during an 
NSLB is less than a small fraction of the 10 CFR 100 limits.  

o~A. -Q -aL A OG I- A3jý u
APPLICABILITY

ACTIONS

In MODE 1, and NODES 2 and 3 with any main steam line not 
isolated, limits on the primary coolant radioactivity are 
applicable since there is an escape path for release of 
radioactive material from the primary coolant to the 
environment in the event of an MSLB outside of primary 
containment.  

In MODES 2 and 3 with the main steam lines isolated, such 
limits do not apply since an escape path does not exist. In 
MODES 4 and 5, no limits are required since the reactor is 
not pressurized and the potential for leakage is reduced.

A. Iand AZ

When the reactor coolant specific activity exceeds the LCO 
DOSE EQUIVALENT 1-131 limit, but is s 4.0 pCi/gm, samples 
must be analyzed for DOSE EQUIVALENT 1-131 at least once 
every 4 hours. In addition, the specific activity must be 
restored to the LCO limit within 48 hours. The Completion 

(continued)
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RCS Specific Activity 
B 3.4h 

BASES 

ACTIONS A.I and A•2 (continued) 

Time of once every 4 hours is based on the time needed to 
take and analyze a sample. The 48 hour Completion Time to 
restore the activity level provides a reasonable time for 
temporary coolant activity increases (iodine spikes or crud 
bursts) to be cleaned up with'the normal processing systems.  

A Note to the Required Actions of Condition A excludes the MODE change restriction of LCO 3.0.4. This exception allows 
entry into the applicable MODE(S) while relying on the ACTIONS even though the ACTIONS may eventually require plant shutdown. This exception is acceptable due to the significant conservatism incorporated into the specific 
activity limit, the low probability of an event which is limiting due to exceeding this limit, and the ability to restore transient specific activity excursions while the plant remains at, or proceeds to power operation.  

B.1. 6.2.1. B.2.2.1. and B.2.2.2 IoCFtZ 5D Ap (R"") 

If the DOSE EQUIVALENT 1-131 cannot be restored to s 0.2 pCi/gm within 48 hours, or if at any time it is > 4.0 
/Ci/gm, it must be determined at least once every 4 hours and all the main stem lines must be isolated within 12 hours. Isolating the main steam lines precludes the possibility of releasing radioactive material to the environment in an amount that is more-than a small fraction 
of the requirements of 10 CFR 100 during a postulated uKSLB0 
accident.  

Alternatively, the plant can be placed in MODE 3 within 12 hours and in MODE 4 within 36 hours. This option is provided, for those instances when isolation of main steam lines is not desired (e.g., due to the decay heat loads).  
In MODE 4, the requirements of the LCO are no longer 
applicable.  

The Completion Time of once every 4 hours is the time needed to take and analyze a sample. The 12 hour Completion Time is reasonable, based on operating experience, to isolate the 
main steam lines in an orderly manner and without challenging plant systems. Also, the allowed Completion Times for Required Actions B.2.2.1 and B.2.2.2 for placing the unit in MODES 3 and 4 are reasonable, based on operating 

(continued)
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RCS Specific Act i vi ty 

8B 
.4

BASES

ACTIONS B.1. B,2.1. B.2.2.1. and B.2.2.2 (continued) 

experience, to achieve the required plant conditions from 
full power conditions in an orderly manner and without 
challenging plant systems.  

SURVEILLANCE SR 3.4 .1 
REQUIREMENTS 

This Surveillance is performed to ensure iodine remains 
within limit during normal operation. The 7 day Frequency 
is adequate to trend changes in the iodine activity level.  

This SR is modified by a Note that requires this 
Surveillance to be performed only in NODE 1 because the 
level of fission products generated in other MODES is much 
less.

REFERENCES 1. 10 CFR 100.1Q7--ýc 

2., FSAR, Section LAS. 693.7

Rev 1, 04/07/95
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JUSTIFICATION FOR DEVIATIONS FROM NUREG-1433, REVISION 1 
ITS BASES: 3.4.6 - RCS SPECIFIC ACTIVITY 

1. Changes have been made to reflect 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. Changes have been made to more closely match the LCO requirements.  

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

5. Editorial change made for enhanced clarity or to be consistent with similar statements 
in other places in the Bases.

Quad Cities 1 and 2 1



RHR Shutdown Cooling System-Hot Shutdownw
B 3.4 

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B Residual Heat Removal (RiIR) Shutdown Cooling System-Hot Shutdown 

BASES 

BACKGROUND Irradiated fuel in the shutdown reactor core generates heat 
during the decay of fission products -and increases the t 

12- temperature of the reactor coolant. This decay heat must be 2.  
removed to reduce the temperature of the reactor coolant to 

*lo - 5 F i -in preparation for 
performing Tefueling oa maintenance operations, or J., 
dZi]lthe reactor in the Hot Shutdown condition. ,L4 Let 

•- - The two redundant, manually controlled shutdown cooling 
(10 subsystemt of the RNR System provide decay heat removal.  

Each loop consists of two motor driven pumps, a heat 
exchanger, and associated piping and valves. Both loops 
have a common suction from the same recirculation loop.  
Each pump discharges the reactor coolant, after circulation 
through the respective heat exchanger, to the reactor via 
the associated recirculation loop. The RHR heat exchangers 
transfer heat to the RHR Service Water System (LCD 3.7.1, 
"Residual Heat Removal Service Water (RHRSW) System*).

APPLICABLE Decay heat removal by operation of the RHR System in the 
SAFETY ANALYSES shutdown cooling mode is not required for mitigation of any 

event or accident evaluated in the safety analyses. Deca 
S heat removal is, however, an important safety function t at 

must be accomplished or core damage could result.  
shutdown cooling susysmeetl of-he GR oly T-Laewent . was loe zi ied in 

ilcy S ateent as signi fc t contr, tor to 
"isk eduction. Therefore, the RHR Shlitdown Coo ing System/

LCO TwoRI4R shutdown cooling subsystems are required to be 
OPERAB[E• ano mnen no rFcircuiat onpump is in operation 
Vne ... . a subsvstem llust/be in ooerat4on P P 

OPERABLE RHR shutdown cooling subsystem consists of one 
OPERABLE RHR pump, one heat exchanger, and the associated 
piping and valves. The two subsystems have a common suction 
source and are allowed to have a common heat exchanger and 

(continued)
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BASES

LCO

0

(continued]

RHR Shutdown Cooling System-Hot Shutdown B 3.4 

common dischar~ge pi in ,• Thus, to meet the LCO, both•.ums) 
ioe oop or onejpu in each of the two loops must be 

OPERABLE. Since the piping and heat exchangers are passive 
components that are assumed not to fail, they are allowed to 
be common to both subsystems. Each shutdown cooling 
subsystem is considered OPERABLE if it can be manually 
aligned (remote or local) in the shutdown cooling mode for 
removal of decay heat. In MODE 3, one RHR shutdown cooling 
subsystem can provide the required cooling, but two 
subsystems are required to be OPERABLE to provide 
redundancyl on•er ltdon oU olng subsystem to bnainopr e 
oe uce te 2rehtor coolant thrfo re of Srveillanc t 

THoever, to ens e adequate 9aree flow to aow forr ccurate 
oaverage rescte coolant tempenrature monit aering, plnga.  •.ontinun•nm=~ni lurd/ 

•lo e !peym ts bth • shutdown co-oling/subsystems tob 

Lhut down for a perid of 2 hours in an' S hnur oid Note A• 
0 al Iows one-RHR-shutdown cool ing subsystem to 9be i nopera- le•'-1 
for up to 2 hours for the performance of Surveillance tests.  
'These tests way be on the affected RHRpsylvim or on some •k/•• W 
other plant system or component that necessitates placing(-,,:,i /i• 

the RHR System in an inoperable status during the e 2
performance. This is permitted because the core heat 
generation can be low enough and the heatup rate slow enou h 
to allow some changes to the RHR su systems or o er S act oiA tol i 
operations requiring RHiR flow interruption and loss of 
redundancy. ý7_72OWIr' C 0

APPLICABILITY In MODE 3 with reactor stem dome 
- • ii n permissive pressure? (i.e.  

which the interlock resets) the RI 
in the shutdown cooling mode to r4

%MW I X I .5NI F FU YU I H UP'" - = :_1 
In MODES I and 2, and in MODE 3 with reactor(eam dome 
pressure greater than or equal to 4the RHR cut in permissive 
pressurij, this LCO is not applicable. Operation of the RHR 
System in the shutdown cooling mode is not allowed above 
this pressure because the RCS pressure may exceed the design 
pressure of the shutdown cooling piping. Decay heat removal 
at reactor pressures greater than or equal to the RHR cut "fin__ 
permissive pressure is typically accomplished by condensing ( 2

(continued)

Rev 1, 04/07/95

3eihýV'CE RI

(contin.....d

BWR/4 STS .B 3.4-38



RHR Shutdown Cooling System--Hot Shutdown B 3. .4 ;Cz

BASES 

APPLICABILITY the steam in the main condenser. Additionally, in MODE 2 
(continued) below this pressure, the OPERABILITY requirements for the 

Emergency Core Cooling Systems (ECCS) (LCO 3.5.1, 
"ECCS-Operating') do not allow placing the RHR shutdown 
cooling subsystem into operation.  

The requirements for decay heat removal in MODES 4 and 5 are 
iscussed in LCO 3.4.-9, 'Residual Heat Removal (RHR) 

Shutdown Cooling System-Cold Shutdown'; LCO 3.9.8, 
"Residual Heat Removal (RHR)-High Water Level'; and 
LCO 3.9.9, *Residual Heat Removal (RHR)-Low Water Level."

A Note to the ACTIONS excludes the MODE change restriction 
of LCO 3.0.4. This exception allows entry into the p 
applicable MODE(W while relying on the ACTIONS even though 
the ACTIONS may eventually require plant shutdown. This 
exception is acceptable due to the redundancy of the 
OPERABLE subsystems, the low pressure at which the plant is 
operating, the low probability of an event occurring during 
operation in this condition, and the availability of 
alternate methods of decay heat removal capability.

A second Note has been provided to modify the ACTIONS 
related to RHR shutdown cooling subsystems. Section 1.3, 
Completion Times, specifies once a Condition has been 
entered, subsequent divisions, subsystems, components or 
variables expressed in the Condition, discovered to be 
inoperable or not within limits, will not result in separate 
entry into .the Condition. Section 1.3 also specifies 
Required Actions of the Condition continue to apply for each 
additional failure, with Completion Times based on initial 
entry into the Condition. However, the Required Actions for 
inoperable shutdown cooling subsystems provide appropriate 
compensatory measures for separate inoperable shutdown 
cooling subsystems. As such, a Note has been provided that 
allows separate Condition entry for each inoperable RHR 
shutdown cooling subsystem.  

With one 1j97cid RHR shutdown cooling subsysteyinoperable'I 

for decay heat removal, except as permitted b LC ote the inoperable subsystem must be restored to OPERABLE status 

(continued)

ACTIONS
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RRHR Shutdown Cool i ng System-Hot Shutdown 7 1 
B 3.4.• 

BASES • (u 

ACTIONS A. ]. All c nttnuod) 

without delayl in this condition, the remaining OPERABLE 
subsystem can provide the necessary decay heat removal. The 
overall reliability is reduced, however, because a single 

A11 &,,o" A,% failure in the OPERABLE subsystem could result in reduced 
RHR shutdown cooling capability. Therefore, an alternate 
method of decay heat removal must be provided (• .. $r¢. At. A 

With both RHR shutdown cooling subsystems inoperable, an 
alternate method of decay heat removal must be provided in 
addition to that provided for the initial RHR shutdown 
cooling subsystem inoperabillty. This re-establishes backup 
decay heat removal capabilities, similar to the requirements nse't 
of the LCO. The 1 hour Completion Time is based on the ACI-L/ 
decay heat rmoval function and the probability of a loss of --. J 
the available decay heat removal capabilities.K.mrt ,C".'7,Te 

The required cooling capacity of the alternate method should 
be ensured by verifying (by calculation or demonstration) 
its capability to maintain or reduce temperature. Decay 

COMnA"^w•/F"J F,, heat removal by ambient losses can be considered as, or 
contributing to, the alternate method capability. Alternate 

, Se.w.. 5 S4-1) methods that can be used include (but are not limited to) 
-o I eg the Reactor Water • .rr,--" Cleanup .....l 

a1 MEAMitsA]ue to the potentially reduced reliability of the 
, +ke ( a £'bJ alternate methods of decay heat removal, it is also required 

'Q, 5jkto reduce the reactor coolant temperature to the point where 
Dr" .1 NODE 4 is entered.h-----Y)A I 

.-. i ,th no- / shutdown coo 1il subsystem and n recircu a io 
.- .pump in o atlon, except s permitted by L Note 1, 

top% eactor co lant circulati by the RHR shut own cooling 
ubsystem *r recirculatlo pump must be res ored without 

delay.  

T Until RH or mcirculati n pump operation/s re-establishcd 
an a ternate method of reactor coolant circulation must be & 

b 0- laced into eft s wi proviw tc necessary 
circu ion for monitoring coolant temperature. The 1 hour 
Completion Time is based on the 4coolant circulation function.  

(continued)
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W17 Insert ACTIONS 

Required Actions A.3 and A.4 are modified by Notes that clarify that these 
Required Actions are only applicable when both RHR shutdown cooling subsystems 
are inoperable since Condition A is applicable when one or two RHR shutdown 
cooling subsystems are inoperable.

Insert Page B 3.4-40
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RHR Shutdown Cooling System-Hot Shutdown•.J B83.4.0Y-0

BASES

ACTIONS CAA' 9-7 Ad a- continjuId)

I W4~ b*!MI~r. *W3 .. ~~* -. ..- a.- -..  

0 e a oren ate method must be reconf~irmed every .12 hours.  
thereafter. This will provide assurance of continued 
temperature monitoring capability.  

During the period when the reactor coolant is being 
circulated by an alternate method (other than by 2 
t RHR shutdown cooling subsystem P reclrmla I 
1), the reactor coolant temperature and pressure must be 
leriodicall monitored to ensure proper function of the 
alernate metho- The once per hour Completion Time is:_:" deemed appropria e.•. -

•This Suretllance vyiifies that one RHR st~tdow coolig' subsyst• or recir ~ation pump is in opeation and \ 
circula ing reato• coolant. The requir d flow rate/i 
determ'yned by the fow rate nece~ssary-tl nrvd sficienl; 
decay '!eat r•ai £aabiltXl~../The Frequency of 12 hours is 

sufficient in view of other visual and audible indications 
available to the operator for monitoring the RHR subsystem 
in the control room.

This Surveillance is modified by a Note allowing sufficient 
time to align the RHR System for shutdown cooling operation 
after clearing the pressure interlock'that isolates the 
system, or for placing a recirculation pump in operation.  
The Not1e takes exception to the requirements of the 
Survel lance being met (i.e.,--forcea gooo t ctrZul rann iis 
not required for this initial 2 hour period), which also 
allows entry into- the Applicability of this Specification in 
accordance with SR 3.0.4 since the Surveillance will not be "unot met" at the time of entry into the Applicability.

None.

Rev 1, 04/07/95
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D Insert SR 3.4.7.1 

Verifying the correct alignment for manual and power operated valves in the 
two RHR shutdown cooling subsystems' flow paths provides assurance that the 
proper flow paths will exist for RHR operation. This SR does not apply to 
valves that are locked, sealed, or otherwise secured in position since these 
were verified to be in the correct position prior to locking, sealing, or 
securing. A valve that can be manually (from the control room or locally) 

aligned is allowed to be in a non-RHR shutdown cooling position provided the 
valve can be repositioned. This SR does not require any testing or valve 
manipulation; rather, it involves verification that those valves capable of 
potentially being mispositioned are in the correct position. This SR does not 

apply to valves that cannot be inadvertently misaligned, such as check valves.

Insert Page B 3.4-41



JUSTIFICATION FOR DEVIATIONS FROM NUREG-1433, REVISION 1 
ITS BASES: 3.4.7 - RHR SHUTDOWN COOLING SYSTEM - HOT SHUTDOWN 

1. Changes have been made to reflect those changes made to the Specification.  

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 (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. 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 of the NUREG.  

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

6. Changes have been made to more closely match the LCO requirements.  

7. The proper LCO number has been included.

Quad Cities 1 and 2 1



RHR Shutdown Cooling System-Cold Shutdown 
8 3.44

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.ý Residual Heat Removal (RHR) Shutdown Cooling System-Cold Shutdown 

BASES

ACKGROUND Irradiated fuel in the shutdown reactor core generates heat 
during the decay of fission products and increases the 

1 temperature of the reactor coolant. This decay heat must be 
ved to maintain the temperature of the reactor coolant F *,•. a In preparation for __ 

perrming refueling d maintenance operations, or .- 4 q 
the reactor in the Cold Shutdown condition. he÷ •.k 

The two redundant, manually controlled shutdown cooling .r 
,F N •-T• subsyst~of the RHR System orovide dmeav heat iivni -

SEach loop consists of two motor driven pumps, a heat 
exchanger, and associated piping and valves. Both loops 
have a common suction from the same recirculation loop.  
Each pump discharges the reactor coolant, after circulation 
through the respective heat exchanger, to the reactor via 
the associated recirculation loopL The RHR heat exchangers 
transfer heat to the RHR Service Water System.

APPLICABLE Decay heat removal by operation of the RHR System in the SAFETY ANALYSES shutdown cooling mode is not required for mitigation of any.  
S: ,' event or accident evaluated in the safety analyses. Decay 4, L heat removal is, however, an important safety function that 

must be accomplished or core damage could result • - •/A-he RHR Shutdown Cooling System mee,r• e c 

friter~e o a Poll ySatmnt ident ied 
S tatementas a significant contribuor t -. is • x!(Sretduc io. Theref lfe, the RHR •hutdown Cool na Sytm 

•. &( •(s; reta e as a Techn cal Spe 1--c 1tio•

LCO Two RHR shutdown cooling subsystems are required to be OP L n 'Nn nV reci cul-aflon pump Z~i nprt 

O~m RH shu dow ¢o lln 4u svs em must pg in o erat" . An 
OPERABLE RHR shutdown cooling subsystem consists of one 
OPERABLE RHR pump, one heat exchanger, QgDthe associated 

' piping and valves The two subsystems have a common suction (24 source and are a owed to have a common heat exchanger and 
common discharge piping. Thus, to meet the LCO, both pumps 

a 4 , h t s r P-r- " --- V+ t K P, on W&+c 
~ ~!OI, 7 6wu~ttb +h.. ~a 1 CY 4 e~cotinued)

BWR/4 STS 
B 3.4-42
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L

RHR Shutdown Cooling System-Cold Shutdown

BASES

LCO in one looplor oneý in each of the two loops must be (continued) OPERABL Sinc th piping and heat exchangers are-passive 
components that are assumed not to fail, they are allowed to be common to both subsystems. n E e KHR coss ie 
(CA o e- may opened to allow pumps in e loop odischarge t )ough t eaoi e rec ,I 'nQtomk 
c lete su st d ion ach shutdown cooling %a, y* 1 0 ) subsys em is considered' it can be mnually 

aligned (remote or local) in the shutdown cooling mode for removal of decay heat. In MODE 4, one RHR shutdown cooling subsystem can provide the required cooling, but two 
subsystems are re uired to be OPERABLE to provide 

Semoronscoera ion of system can m ne n ortha n ce s ae actor noolant ein an re stured. statu 
heat neratin cnse badeq l owen fnow to a tupfor accte 

-7F -1average to actor coolant the Rn ut s o oer 

i~~ett N ~ opertinon rpequrina H lwitrution anioso 

P C L In m4 both RHR shutd•o n cooling sutbsys operat hut fof a pJ erto n ooufi 

iNo t alloe s one RHR shutdown cool t ng subsystem to 

maNtai colant tepraue eowe 

inpress reatle r thnor eqt 2hual tor the prformacut ofprnisi 

preSurveillance tests. These tests may be on the affected RHR 14 1\ - System in .h some other hlanc system or component that 
"hec is I essurebecaue t RCSprs in an inoperable status during the performance. This is permitted because the core heat generation can be low enough and the heatup rate slow enough to allow some i s ty aco RHRpl a ibsystems or other 

S~operations requiring RHR flow interruptionjand loss of 

dredundancy.  

APPLICABILITY In MODE 4, the RHRAShutdow Cooling S~in the shutdown cooling mode to remove deca heat to •_ • • •• L , maintai n coolant temperature below 21 

S~In HODES I and 2, and in MODE 3 with reactor steam dome 
pressure greater than or equal to the RHR cutiin permissive~pesrti C sntapial.Oeaino h H 
System in the shutdown cooling mode is not allowed above this pressure because the RCS pressure may exceed the design pressure of the shutdown cooling piping. Decay heat removal•.  at reactor pressures greater than or equal to the RflR cutfi-npermissive pressure is typically accomplished by condensing 

(continued) 
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D INSERT NOTE 1 

Note 1 allows both RHR shutdown cooling subsystems to be inoperable during 

hydrostatic testing. This is necessary since the RHR Shutdown Cooling System 
is not designed to operate at the Reactor Coolant System pressures achieved 

during hydrostatic testing. This is acceptable since adequate reactor coolant 
circulation will be achieved by operation of a reactor recirculation pump and 
since systems are available to control reactor coolant temperature.

Insert Page B 3.4-43



RHR Shutdown Cooling System-Cold Shutdown 
B 3.4 

BASES 

APPLICABILITY the steam in the main condenser. Additionally, in MODE 2 
(continued) below this pressure, the OPERABILITY requirements for the 

Emergency Core Cooling Systems (ECCS) (LCO 3.5.1, 
OECCS-Operating") do not allow placing the RHR shutdown 
cooling subsystem into operation.  

Th •requirements for decay heat removal in MODE 3 below the 
-_1,cut in permissive pressure and in MODE 5 are discussed in 
1 - LCO 3.4.W, OResidual Heat Removal (RHR) Shutdown Cooling 

System-Hot Shutdowno; LCO 3.9.8, "Residual Heat Removal 
(RHR)-High Water Level'; and LCO 3.9.9, 'Residual Heat 
Removal (RHR)-Low Water Level.' 

ACTIONS A Note has been provided to modify the ACTIONS related to 
RHR shutdown cooling subsystems. Section 1.3, Completion 
Times, specifies once a Condition has been entered, 
subsequent divisions, subsystems, components or variables 
expressed in the Condition, discovered to be inoperable or 
not within limits, will not result in separate entry into 
the Condition. Section 1.3 also specifies Required Actions 
of the Condition continue to apply for each additional 
failure, with Completion Times based on initial entry into 
the Condition. However, the Required Actions for inoperable 
shutdown cooling subsystems provide appropriate compensatory 
measures for separate inoperable shutdown cooling 
subsystems. As such, a Note has been provided that allows 
separate Condition entry for each inoperable RHR shutdown 
cooling subsystem.  

A.1 
With ont of the two l RHR shutdown cooling subsystems 
inoperable, except as permitted by LCO Note 2, the remaining 
subsystem is capable of providing the required decay heat 
removal. However, the overall reliability is reduced.  
Therefore, an alternate method of decay heat removal must be 
provided; With both RHR shutdown cooling subsystems 
inoperable, an alternate method of decay heat removal must 
be provided in addition to that provided for the initial RHR 
shutdown cooling subsystem inoperability. This 
re-establishes backup decay heat removal capabilities., 
similar to the requirements of the LCO. The 1 hour 

(continued)
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L
RHR Shutdown Cooling System-Cold Shutdown 

B3.  

BASES 

ACTIONS A.1  (continued) 

Completion Time is based on the decay heat removal function 
and the probability of a loss of the available decay heat 
removal capabilities. Furthermore, verification of the 
functional availability of these alternate method(s) must be 
reconfirmed every 24 hours thereafter. This will provide 
assurance of continued heat removal capability.  

, v Le /•a ( F ]J The required cooling capacity of the alternate method should 
I be ensured by verifying (by calculation or demonstration) 

ML""< , 5eav,, •49*'si / its capability to maintain or reduce temperature. Decay 
I-i ;heat removal by ambient losses can be considered as, or 

contributing to, the alternate method capability. Alternate i methods that can be used include (but are not limited to) te IPn te -s• e_ an the Reactor Water 
W u , , a. a ha ln 

i~ CC0AY'~' Cleanup System.  

n. cuR a shutui Cooling subsyst and no recircu a 0o 
SPUMP in operatio , except as permit d by LCO Note 1, and .il RHR or r Irc , 

an alternate method of reactor coolant circulation t 
S* --/ placed HtR•he•. o This will provide the necessay.  

cict aton for monttoringcoolant temperature. Theus hourba 
Completion Time is based on the -coolant circulation function 

ofther oFurthermore, verification of the functioning 
?i4t alternate method must be reconfirmed every 12 hours 

.S~~he b~j thereafter. This will provide assurance of continued.

During the period when the reactor coolant isben 
~ ~ circulated by an alternate methhod (other than by 

required RI4R ~hutdown tooling 
the reactor cool ant temperature and pressure must be 
periodically monitored to ensure proper function of the 
alternate method. "The once per hour Completion Time is 
deemed appropriate.  

(continued)
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Insert ACTIONS 

Required Actions A.2 and A.3 are modified by Notes that clarify that these 
Required Actions are only applicable when both RHR shutdown cooling subsystems 
are inoperable since Condition A is applicable when one or two RHR shutdown 
cooling subsystems are inoperable.

Insert Page B 3.4-45



RHR Shutdown Cooling System-Cold Shutdown 
B 3. 4.-

BASES (continued) 

SURVEILLANCE SR34..L 
REQUIREMENTS REQUIRHENTS his Surveillanc ~ver11tles TnaTXif KMOK Shutdown cooln],, 

Fsubcsystm or re rculation pumi in operation and i 

daciu heat vl capablil The requency if 12 hours is 
sufficient in view a other visual and audilde indications 
available to the operator for monitoring the RHR subsystem 

in the control room.  

REFERENCES None.

Rev I, 04/07/95
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of Insert SR 3.4.8.1 

Verifying the correct alignment for manual and power operated valves in the 

two RHR shutdown cooling subsystems' flow paths provides assurance that the 

proper flow paths will exist for RHR operation. This SR does not apply to 

valves that are locked, sealed, or otherwise secured in position since these 

were verified to be in the correct position prior to locking, sealing, or 

securing. A valve that can be manually (remote or local) aligned is allowed 

to be in a non-RHR shutdown cooling position provided the valve can be 

repositioned. This SR does not require any testing or valve manipulation; 

rather, it involves verification that those valves capable of potentially 

being mispositioned are in the correct position. This SR does not apply to 

valves that cannot be inadvertently misaligned, such as check valves.

Insert Page B 3.4-46



JUSTIFICATION FOR DEVIATIONS FROM NUREG-1433, REVISION 1 
ITS BASES: 3.4.8 - RHR SHUTDOWN COOLING SYSTEM - COLD SHUTDOWN 

1. Changes have been made to reflect those changes made to the Specification.  

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 (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. 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 of the NUREG.  

5. Changes have been made to more closely match the LCO requirements.  

6. The correct LCO number has been included.

Quad Cities 1 and 2 1
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RCS P/T Limits(n
B 3.44*ýu'

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4 RCS Pressure and Temperature (P/T) Limits

BASES

BACKGROUND All components of the RCS are designed to withstand effects 
of cyclic loads due-to system pressure and temperature 
changes. These loads are introduced by startup (heatup) and 
shutdown (cooldown) operations, power transients, and 
reactor trips. This LCO limits the pressure and temperature 
changes during RCS heatup and cooldown, within the design 
assumptions and the stress limits for cyclic ope~ran.

A-C Xt+.Ir a h+V-.)
Theb)contains P/T limit curves for heatup 
inservice leak) and hydrostatic testing, ani 
maximum rat-e6fchange of reactor coolant teum

t1L.

Each P/T limit curve defines an acceptable region for normal 
operation. The usual use of the curves is operational 
guidance during heatup or cooldown maneuvering, when 
pressure and temperature indications are monitored and 
compared to the applicable curve to determine that operation 
is within the allowable region.

The LCO establishes operating limits that provide a margin 
to brittle failure of the reactor vessel and piping of the 
reactor coolant pressure boundary (RCPB). The vessel is the 
component most subject to brittle failure. Therefore, the 
LCO limits apply mainly to the vessel.  

10 CFR 50, Appendix G (Ref. 1), requires the establishment 
of P/T limits for material fracture toughness requirements 
of the R;PB materials. Reference 1 requires an adequate 
margin to brittle failure during normal operation, 
anticipated operational occurrences, and system hydrostatic 
tests. It mandates the use of the ASME Code, Section III, 
Appendix G (Ref. 2).  

The actual shift in the RT., of the vessel material will be 
established periodically by removing and evaluating the 
irradiated reactor vessel material specimens, in accordance 
with ASTH E 185 (Ref. 3) and Appendix H of 10 CFR 50 
(Ref. 4). The operating P/T limit curves will be adjusted, 

(continued)
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RCS P/T Limit 
B 3.4.•)Y 95 E

BASES

BACKGROUND 
(continued)

as necessary, based on the evaluation findings and the 
recommendations of Reference 5.

The P/T limit curves are composite curves established by 
superimposing limits derived from stress analyses of those 
portions of the reactor vessel and head that are the most 
restrictive. At any-specific pressure, temperature, and 
temperature rate of change, one location within the reactor 
vessel will dictate the most restrictive limit. Across the 
span of the P/T limit curves, different locations are more 
restrictive, and, thus, the curves are composites of the 
most restrictive regions.  

' 

an 

he heatup curv represents a different s of restrictions than the coold curve becaus the dire ions of the 
thermal gradii ts through th vessel wa are reversed. The 
thermal gradi nt reversal aiers the I cation of the t nsil 
ýstress betw n the outer an inner wa ls.-

P/T c n on - r 
The criticality limits include the Reference 1 requirement 
that they be at least 40"F above thelheatup curve or e 
cooldown curve and not lower than the minimum permissible 
temperature for the inservice leakl and hydrostatic testing. 4 In:f••

The consequence of violating the LCO limits is that the RCS 
has been operated under conditions that can result in 
brittle failure of the RCPB, possibly leading to a 
nonisolable leak or loss of coolant accident. In the event 
these limits are exceeded, an evaluation must be performed 
to determine the effect on the structural integrity of the 
RCPB components. ASME Code, Section XI, Appendix E 
(Ref. 6), provides a recommended methodology for evaluating 
an operating event that causes an excursion outside the 
limits.

APPLICABLE 
SAFETY ANALYSES

The P/T limits are not derived from Design Basis Accident 
(DBA) analyses. They are prescribed during normal operation 
to avoid encountering pressure, temperature, and temperature 
rate of change conditions that might cause undetected flaws 
to propagate and cause nonductile failure of theRCPB* a 
condition that is unanalyzed. Reference 7 Aoa6ibe(t•

1C~~tho~logi K!r aee~no f ho P.F[ rMiMg. S ince the P/T 
limits are not derived from any DOBA- tcceptance 

QPpcoVLd -the- dtuive.s col I' ~ f 

by4k, 5fe6-VfccA.+IoDn4*
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D2 INSERT BKGD-1 

The non-nuclear heatup and cooldown curve applies during heatups with non
nuclear heat (e.g., recirculation pump heat) and during cooldowns when the 
reactor is not critical (e.g., following a scram). The curve provides the 
minimum reactor vessel metal temperatures based on the most limiting vessel 
stress.  

[2_ INSERT BKGD-2 

Reference 1 also allows boiling water reactors to operate with the core 
critical below the minimum permissible temperature allowed for the inservice 
hydrostatic pressure test (i.e., inservice leak and hydrostatic testing) when 
the water level is within the normal range for power operation and the 
pressure is less than 20% of the preservice system hydrostatic test pressure 
(for Quad Cities 1 and 2, this pressure is 312 psig). Under these conditions, 
the minimum temperature is 60°F above the RTNOT of the closure flange regions 
which are stressed by the bolt preload (for Quad Cities 1 and 2. this 
temperature is 83 0 F).

Insert Page B 3.4-48



RCS P/T Limit3s49--L 8B3.4.%1) , 

BASES 

APPLICABLE limits related to the P/T limits. Rather, the P/T limits 
SAFETY ANALYSES are acceptance limits themselves since they preclude 

(continued) operation in an unanalyzed condition.  

RCS P limits satisf Criterion 2of e / RCi olc 

"IOCFR S0.36 (c.),2)(LL) 

LCO The elements of d LCO are:.[ 

are within the limits so n.  
u-re• s •qf• ^•RCS heatup, cooldown, and inservicie leak and '- ( _io , In> 

____,__-______ hydrostatic testi o, Iour eni 

/Wj $ i ceTPret. b. The temperature difference between the reactor vessel 
A e akQ, ,trvice 1e0Ak bottom head coolant and the reactor Pressure vessel 
Lx. Cs 1f.'lný (RPV) coolant is 1.hi the imi of e PTOR uring 

ZWF _o Y I ht ou'. recirculation sDIsta a ing-ncWFPsesiWn) 

e,• - , p - h f R or oop 

c. The temperature difference between the reactor coolant 
in the respective recilulation loop and in the ss'50F • recirculition Pump startupc aa au ng M 

d. RCS pressure and temperature are within the ..  
criticality limits specified in pri`or to 
achieving criticality; and 

STe.•,on•)tempratures are • hi ~te/ imi s o/hPTl he 

These limits define allowable operating regions and permit a 
large number of operating cycles while also providing a wide 
margin to nonductile failure.  

The rate of change of temperature limits control the thermal 
gradient through the vessel wall and are used as inputs for 
calculating the heatup, cooldown, and inservice lea and 
hydrostatic testing P/T limit curves. Thus, the LCO or the 

(continued)
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RCS P/T Limi 
B 3.4% L)ý

BASES

LCO 
(continued)

rate of change of temperature restricts stresses caused by 
thermal gradients and also ensures the validity of the P/T 
limit curves.

Violation of the limits. places the reactor vessel outside of 
the bounds of the stress analyses and can increase stresses 
in other RCS components. The consequences depend on several 
factors, as follows: 

a. The severity of the departure from the allowable 
operating pressure temperature regime or the severity 
of the rate of change of temperature; 

b. The length of time the limits were violated (longer 
violations allow the temperature gradient in the thick 
vessel walls to become more pronounced); and 

c. The existence, stze4 and orientattonr of flaws in] 
the vessel material.

APPLICABILITY

ACTIONS

The potential for violating a PIT limit exists at all times.  
For example, P/T limit violations could result from ambient 
temperature conditions that result in the reactor vessel 
metal temperature being less than the minimum allowed 
temperature for boltup. Therefore, this LCO is applicable 
even when fuel is not loaded in the core.

A.I and A.2 

Operation outside the P/T limits while in HODES1, 2, 
must be.corrected so that the RCPB is returned to a 
condition that has been verified by stress analyses.

The 30 minute Completion Time reflects the urgency of 
restoring the parameters to within the analyzed range. Most 
violations will not be severe, and the activity can be 
accomplished in this time in a controlled manner.  
Besides restoring operation within limits, an evaluation is 
required to determine if RCS operation can continue. The 

(continued)
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RCS P/T Li 
B 3.4.4 L _._,; 

BASES 

ACTIONS A1nd.2 (continued) 

evaluation must verify the RCPB integrity remains acceptable 
and must be completed if continued operation is desired.  
Several methods may be used, including comparison with 
pre-analyzed transients in the stress analyses, new 
analyses, or inspection of the components.k 

\ASME Code, Section XI, Appendix E (Ref. 6), may be used to F-
support the evaluation. However, its use is restricted to1s 
evaluation of the vessel beltline.  

The 72 hour Completion Time is reasonable to accomplish the 
evaluation of a mild violation. More severe violations may 
require special, event specific stress analyses or 
inspections. A favorable evaluation must be completed if 
continued operation is desired.  

Condition A is modified by a Note requiring Required 
Action A.2 be completed whenever the Condition is entered.  
The Note emphasizes the need to perform the evaluation of 
the effects of the excursion outside the allowable limits.  
Restoration alone per Required Action A.1 is insufficient 
because higher than analyzed stresses may have occurred and 
may have affected the RCPB Integrity.  

B.]and 9.  
If a Required Action and associated Completion Time of 
Condition A are not met, the plant must be placed in a lower 
NODE because either the RCS remained in an unacceptable P/T 
region for an extended period of increased stress, or a 
sufficiently severe event caused entry into an unacceptable 
region., Either possibility indicates a need for more 
careful examination of the event, best accomplished with the 
RCS at reduced pressure and temperature. With the reduced 
pressure and temperature conditions, the possibility of 
propagation of undetected flaws is decreased.  

Pressure and temperature are reduced by placing the plant in 
at least MODE 3 within 12 hours and in MODE 4 within 
36 hours. The allowed Completion Times are reasonable, 
based on operating experience, to reach the required plant 
conditions from full power conditions in an orderly manner 
and without challenging plant systems.  

(continued)
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RCS P/T Limts e
B 3.4.(1 ý-

BASES

ACTIONS 
(continued)

C.I and C.2

Operation outside the P/T limits in other than MODES 1, 2, 
and 3 (including defueled conditions) must be corrected so 
that the RCPB is returned to a condition that has been 
verified by stress analyses. The Required Action must be 
initiated without delay and continued until the limits are 
restored.  

Besides restoring the P/T limit parameters to within limits, , an evaluation is required to determine if RCS operation is ._ 
allowed. This evaluation must verify that the RCPB 7
integrity is acceptable and must be completed before 
approaching criticality or heating up to > F Several methods may be used, including comparison with pre-analyzed 
transients, new analyses, or inspection of the components.  
ASME Code, Section XI, Appendix E (Ref. 6), may be used to 
support the evaluation; however, its use is restricted to 
evaluation of the beltline.

SURVEILLANCE 
REQUIREMENTS

Verification that operation is within Z0 Xi-mits is 
required every 30 minutes when RCS pressure and temperature 
conditions are undergoing planned changes. This Frequency 
is considered reasonable in view of the control room indication available to monitor RCS status. Also, since temperature rate of change limits are specified in hourly 
increments, 30 minutes permits a reasonable time for 
assessment and correction of minor deviations.
Surveillance for heatup, cooldown, or inservice lea and hydrostatic testing may be discontinued when the criteria 
given in the relevant plant procedure for ending the 
activity are satisfied. 2 
This SR has, been modified with a Note that requires this Surveillance to be performed only during system heatup and 
cooldown operations and inservice lea and hydrostatic 
testing.  

(continued)

Rev 1, 04/07/95
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Wl INSERT C.1 AND C.2 

Condition C is modified by a Note requiring Required Action C.2 be completed 
whenever the Condition is entered. The Note emphasizes the need to perform 
the evaluation of the effects of the excursion outside the allowable limits.  
Restoration alone per Required Action C.1 is insufficient because higher than 
analyzed stresses may have occurred and may have affected the RCPB integrity.

Insert Page B 3.4-52
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RCS P/T Limi~ss 

B 3..ý

BASES

SURVEILLANCE 
REQUIREMENTS 

(continued) 

15 sr-3s ) 
IISP1*L

SR 3 

A separate limit is used when the reactor is approaching 
criticality. Consequently, the RCS pressure and temperature 
must be verified within the appropriate limits before 
withdrawing control rods that will make the reactor 
critical.  

Performing the Surveillance within 15 minutes before control 
rod withdrawal for the purpose of achieving criticality 
provides adequate assurance that the limits will not be 
exceeded between the time of the Surveillance and the time 
of the control rod withdrawal.

SR 3.4.% and SR 3 . 4 .A 

Differential temperatures within the applicable limits 
ensure that thermal stresses resulting from the st-itup of 
an idle recirculation pump will not exceed design 
allowances. In addition, compliance with these limits 
ensures that the assumptions of the analysis for the startup 
of an idle recirculation loop (Ref. 8) are satisfied.

Performing the Surveillance within 15 minutes before 
starting the idle recirculation pump provides adequate 
assurance that the limits will not be exceeded between the 
time of the Surveillance and the time of the idle pump
start.. I K An acceptable means of demonstrating compliance with the 
temperature differential requirement in SR 3.4W4 is to 
compare the temperatures of the operating recirculation loop 
and the idle loop.

~JSR 3 14 9 4 have
SR 3.4..3A4 been modified by a Note that requires the 
Surveillance to be performed only in MODES 1, 2, 3, and 4J 

- with retcto isteadone •ressee _> 36 psig.:) In MODE 5, the 
overall stress on limiting components is lower. Therefore, Qre 
AT limits are not required.K 

_Ej ztO&+e 4 . 5'r 
SR_.. .. S .. .. adSR 3.4. .7 ty r(..&rAta, e_ 

Limits on the reactor vessel flange and head flange - r .p 
temperatures are generally bounded by the other P/T limits sc +ýe 

(nresn• .s 
(continued) acLca.
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RCS P/T Limitsf 
B 3.4.v 

BASES 0 

SURVEILLANCE SR 3.4.&.5. SR 3.4.(.6. and SR ý3 .4ý,7 (continued) 
REQUIREMENTS 

during system heatup and cooldown. However, operations 
approaching NODE 4 from NODE 5 and in NODE 4 with RCS 
temperature less than or equal to certain specified values 
require assurance that these temperatures meet the LCO 
limits.  

(~eA'ye 30 m.e 4e~o4~ 
STheflange temperatures must be verified to be above the limitS)30 minutes before-and while tensioning the vessel 

head bolting studs to ensure that once the head is tensioned 
the limits are satisfied. When in NODE 4 with RCS 
temperature $ VF, 30 minute checks of the flange 

_ temperatures ae required because of the reduced marn to 
the limits. When in MODE 4 with RCS temperature < -F 
monitoring of the flange temperature is required evifery 

"Ihourso the temperature is within the limits 

The 30 minute Frequency reflects the urgency of maintaining 
the temperatures within limits, and also limits the time that the temperature limits could be exceeded. The 12 hour 
Frequency is reasonable based on the rate of temperature 
change pos ble at these temperatures 

REFERENCES 1. 10 CFR 50, Appendix G.  

2. ASME, Boiler and Pressure Vessel Code, Section III, 
Appendix G.  

3. ASTM E 185-82, July 1982.  

4. 10 .CFR 50, Appendix H.  

5. Regulatory Guide 1.99, Revision 2, May 1988.  

6. ASME, Boiler and Pressure Vessel Code, Section XI, 
Appendix E. t + 5.rj. aa.ie-y (iRel) t

7. N-7. 7 

8 F Section 5 1 2A L.d
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INSERT SR 3.4.9.5, SR 3.4.9.6, AND SR 3.4.9.7 

SR 3.4.9.5 is modified by a Note that requires the Surveillance to be 

performed only when tensioning the reactor vessel head bolting studs.  
SR 3.4.9.6 is modified by a Note that requires the Surveillance to be 

initiated 30 minutes after RCS temperature < 93 0 F in MODE 4. SR 3.4.9.7 is 

modified by a Note that requires the Surveillance to be initiated 12 hours 

after RCS temperature < 113°F in MODE 4. The Notes contained in these SRs are 

necessary to specify when the reactor vessel flange and head flange 
temperatures are required to be verified to be within the specified limits.
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JUSTIFICATION FOR DEVIATIONS FROM NUREG-1433, REVISION 1 
ITS BASES: 3.4.9 - RCS PRESSURE AND TEMPERATURE (P/T) LIMITS 

1. Changes have been made to reflect those changes made to the Specification. The 
following requirements have been renumbered, where applicable, to reflect the 
changes.  

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. Typographical/grammatical error corrected.  

4. Editorial change made for enhanced clarity or to be consistent with similar statements 
in other places in the Bases.  

5. Changes have been made to more closely match the Specification.  

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

Quad Cities 1 and 2 1



Reactor Steam Dome Pressure 
B 3.4.I 

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4. Reactor Steam Dome Pressure 

BASES 

"BACKGROUND The reactor steam dome pressure is an assumed initi condition of design basis accidents and transientsr•-7 /F 
•2. n assumeo va ue in ne oe rem ln~ o comp iance f" L with reactor pressure vessel overpressure protection 

APPLICABLE The reactor steam dome pressure of :g [psigis a ann SAFETY ANALYSES initial condition of the vessel overpressure protection 
analysis of Reference 1. This analysis assumes an initial 
maximum reactor steam dome pressure and evaluates the 
response of the pressure lief system, primarily th safet va yes, during imting pressurization 
transient. The determination of compliance with the overpressure criteria is dependent on the initial reactor 6 steam dome pressure; therefore, the limit on this pressure 
ensures that the assumptions of the overpressure protection 
analysis are conserved. Reference 2 also assumes an init* 

. LI.• .reactor steam dome pressure for the analy o design basis 
I -Co j r accidents and transients used to determine the limits for 
"eAr g;• •r',TO• • _ fuel cladding integrity (see Bases for LCO 3.2.2, "MINIMU 

o~dL~ ~ v~-I CRITICAL POWER RATIO (MCPR)") and 1% cladding plastic strain ?we, M,, m;4-r (see Bases for LCO 3.2.1, RAVERAGE PLANAR LINEAR HEAT *ov~er ~ GENERATION RATE (APLNGRw) 

Reactor steam dome pressure satisfies the requirements of 

LCO 1xhq spcified reactor steam dome pressure limit of : S psig ensures the plant is operated within the 
assumptions of the erationthe " IS~imit Ope•r•tion aboveth 
limit may result in a transient response more severe than 
analyzed. G--"w 0yraeU".- -

APPLICABILITY In NODES 1 and 2, the reactor steam dome pressure is 

required to be less than or equal to the limit. In these 

(continued)
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INSERT ASA 

The nominal reactor operating pressure is approximately 1005 psig. Transient 
analyses typically use the nominal or a design dome pressure as input to the 
analysis. Small deviations (5 to 10 psi) from the nominal pressure are not 
expected to change most of the transient analyses results. However, 
sensitivity studies for fast pressurization events (main turbine generator 
load rejection without bypass, turbine trip without bypass, and feedwater 
controller failure) indicate that the delta-CPR may increase for lower initial 
pressures. Therefore, the fast pressurization events have considered a 
bounding initial pressure based on a typical operating range to assure a 
conservative delta-CPR and operating limit.
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Reactor Steam Dome Pressure 
B 3.4.1 

BASES 

APPLICABILITY MODES, the reactor may be generating significant steam and • ~(continued) he oesign ui accdets 110 TranslenTs are oou-t|-.  

\ ow tcIn MODES 3, 4, and 5, the limit is not applicable because 

aye •o •b5e- anticipated events will-challenge the overpressure limits.  

ACTIONS 

With the reactor steam dome pressure greater than the limit, 
prompt action should be taken to reduce pressure to below 
the limit and return the reactor to operation within the 
bounds of the analyses. The 15 minute Completion Time is 
reasonable considering the importance of maintaining the 
pressure within limits. This Completion Time also ensures 
that the probability of an accident occurring while pressure 
is greater than the limit is minimized. the oper or iso nb Td r-esto/re thne reactor seM •oepessure to/below 

r1 the •.it, then he reactor should; placed in MODr 3 to •4 opee atinn with the assumptions the transient nalyses.  

If the reactor steam dome pressure cannot be restored to 
within the limit within the associated Completion Time, 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 panner and without challenging plant systems.  

REQUIREMENTS 
Verification that reactor steam dome ressure is 

\/e over psig ensures that the initia conditlo of the 
?rA'..-- p~esoa met. Operating 
'at, Vs experience has shown the 12 hour Frequency to be sufficient 

for identifying trends and verifying operation within safety 
analyses assumptions.  

(continued)
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Reactor Steam Dome Pressure 
B 3.4.(

BASES (continued)

REFERENCES 1. FSAR, Section 

21.'.'*F3AR 

CAL

BWR/4 STS Rev 1, 04/07/95B 3.4-57



JUSTIFICATION FOR DEVIATIONS FROM NUREG-1433, REVISION 1 
ITS BASES: 3.4.10 - REACTOR STEAM DOME PRESSURE 

1. Changes have been made to reflect those changes made to the Specification.  

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/value has 

been provided.  

4. Typographical/grammatical error corrected.  

5. 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.  

6. Changes have been made to more closely match the LCO requirements.

Quad Cities 1 and 2 1



GENERIC NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: SECTION 3.4 - REACTOR COOLANT SYSTEM 

ADMINISTRATIVE CHANGES 
("A.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 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 3.4 - REACTOR COOLANT SYSTEM 

RELOCATED SPECIFICATIONS 
("R.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 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.

Quad Cities 1 and 2 2



GENERIC NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: SECTION 3.4 - REACTOR COOLANT SYSTEM 

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.

Quad Cities 1 and 2 3



GENERIC NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: SECTION 3.4 - REACTOR COOLANT SYSTEM 

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 4



GENERIC NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: SECTION 3.4 - REACTOR COOLANT SYSTEM 

"GENERIC" LESS RESTRICTIVE CHANGES: 
RELOCATING DETAILS TO TECHNICAL SPECIFICATION BASES, UFSAR, TRM, OR 
OTHER PLANT CONTROLLED DOCUMENTS 
C'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 reauce 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 5



GENERIC NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: SECTION 3.4 - REACTOR COOLANT SYSTEM 

"GENERIC" LESS RESTRICTIVE CHANGES: 
RELOCATING DETAILS TO TECHNICAL SPECIFICATION BASES, UFSAR, TRM, OR 
OTHER PLANT CONTROLLED DOCUMENTS 
C'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 3.4 - REACTOR COOLANT SYSTEM 

"GENERIC" LESS RESTRICTIVE CHANGES: 
EXTENDING SURVEILLANCE FREQUENCIES FROM 18 MONTHS TO 24 MONTHS 
FOR CHANNEL CALIBRATION SURVEILLANCES 
("LE.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 instrumentation channel calibration 
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 tests 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 instrumentation channel calibration 
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.
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GENERIC NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: SECTION 3.4 - REACTOR COOLANT SYSTEM 

"GENERIC" LESS RESTRICTIVE CHANGES: 
EXTENDING SURVEILLANCE FREQUENCIES FROM 18 MONTHS TO 24 MONTHS 
FOR CHANNEL CALIBRATION SURVEILLANCES 
("LE.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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NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.4.1 - RECIRCULATION LOOPS OPERATING 

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 explicit requirement in CTS 3.6.A Action i.e to electrically prohibit the idle 
recirculation pump from starting except to permit testing in preparation for returning to 
service is proposed to be deleted. While the inadvertent starting of a recirculation 
pump in an idle loop is assumed to be an initiator of an analyzed event, this change will 
not increase the probability of the event since multiple failures would be necessary to 
initiate the event. Plant operating practice and procedures are adequate to ensure that a 
recirculation pump is not inadvertently started. In addition, the requirements in CTS 
3.6.D (proposed ITS 3.4.9, "RCS Pressure and Temperature (P/T) Limits") will 
provide assurance that thermal stresses from the startup of a recirculation pump in an 
idle loop will not exceed design allowances. Therefore, the proposed change will not 
increase the probability or consequences of any 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 changes do not involve any design changes, plant modifications, or 
changes in plant operation. The system will continue to be operated and function in the 
same way as before the change. Therefore, the proposed changes do not create the 
possibility of a new or different kind of accident from any previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

This change does not involve a significant reduction in a margin of safety since this 
requirement is not necessary to minimize the consequences of any design basis accident.  
Plant operating practice and procedures are adequate to ensure the pumps are not 
inadvertently started. In addition, the requirements in CTS 3.6.D (ITS 3.4.9, "RCS 
Pressure and Temperature (P/T) Limits") will provide assurance that thermal stresses 
resulting from the startup of an idle recirculation pump will not exceed design 
allowances.

Quad Cities 1 and 2 1



NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.4.1 - RECIRCULATION LOOPS OPERATING 

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 continued operation with unmatched recirculation 
loop flows. While a recirculation loop flow increase and decrease are assumed to be 
initiators of an analyzed event, this change does not increase the probability of these 
events. In addition, the loop with lower flow is required to be considered as not in 
operation. This results in the necessary limit and setpoint changes to return the plant to 
conditions within the safety analysis. Therefore, the proposed change will not increase 
the probability or consequences of any 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 introduce a new mode of plant operation and it does not 
involve physical modification to the plant. Therefore, it 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 does not involve a significant reduction in a margin of safety since the 
proposed conditions return the plant to conditions within the safety analysis within the 
same completion time.

Quad Cities 1 and 2 2



NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.4.1 - RECIRCULATION LOOPS OPERATING 

L.3 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 to the Surveillance Frequency would allow time to perform the 
Surveillance when required. However, recirculation pump flow mismatch is not 
considered as an initiator of any previously evaluated accident. Therefore, the 
proposed change will not increase the probability of any accident previously evaluated.  
Additionally, the proposed Surveillance Frequency will continue to provide adequate 
confirmation of the appropriate operation of the recirculation pumps at the earliest 
opportunity when they are required. Therefore, the proposed change will not increase 
the consequences of any 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 introduce a new mode of plant operation and does not 
involve physical modification to the plant. Therefore, it 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 does not involve a significant reduction in a margin of safety since the 
proposed Surveillance Frequency will continue to provide the necessary assurance of 
appropriate operation of the recirculation pumps at the earliest opportunity, while 
providing time to perform the Surveillance.
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NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.4.2 - JET PUMPS 

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 jet pump flow indication is not assumed in the initiation of any analyzed event.  
The requirements for the jet pump flow indication do not need to be explicitly stated in 
the Technical Specifications. To perform the verifications required for the Surveillance 
Requirement of ITS SR 3.4.2.1, the jet pump flow indication must be OPERABLE. If 
the jet pump flow indication is inoperable, these verifications cannot be satisfied and 
the appropriate actions must be taken for jet pump inoperability in accordance with the 
ACTIONS of ITS 3.4.2. 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 jet pump flow indication requirements from Technical 
Specifications does not impact any margin of safety. The requirements for jet pump 
flow indication do not need to be explicitly stated in the Technical Specifications. To 
perform the verifications required for the Surveillance Requirement of ITS 3.4.2, the 
jet pump flow indication must be OPERABLE. If the jet pump flow indication is 
inoperable, these verifications cannot be satisfied and the appropriate actions must be 
taken for jet pump inoperability in accordance with the ACTIONS of ITS 3.4.2. As a 
result, the OPERABILITY of the jet pump flow indication will be maintained to satisfy 
the associated SR of ITS 3.4.2 without the need for explicit 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: 3.4.2 - JET PUMPS 

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 4 hours to perform the Surveillance after placing a 
recirculation loop in operation. The jet pumps are not considered as initiators of any 
previously evaluated accident. Therefore, the proposed change will not increase the 
probability of any accident previously evaluated. Additionally, the proposed 
Surveillance will continue to provide adequate confirmation of the OPERABILITY of 
the jet pumps. Therefore, the proposed change will not increase the consequences of 
any 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 introduce a new mode of plant operation and does not 
involve physical modification to the plant. Therefore, it 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 does not involve a significant reduction in a margin of safety since the 
proposed Surveillance will continue to provide the necessary assurance of 
OPERABILITY of the jet pumps at the earliest opportunity.
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NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.4.3 - SAFETY AND RELIEF VALVES 

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 requirement to close an open relief valve or place the reactor mode switch in 
Shutdown is not assumed in the initiation of any analyzed event. The requirement of 
Action 1 of CTS 3.6.F was provided to ensure that, in the event of an open relief valve, 
which could not be closed, the reactor mode switch would be placed in the Shutdown 
position in anticipation of exceeding a suppression pool average temperature of 1 10'F.  
However, Required Action D. 1 of ITS 3.6.2.1 will still require that the reactor mode 
switch be immediately placed in Shutdown if the suppression pool average temperature 
is Ž 1100 F. As such, the Required Actions of ITS 3.6.2.1 are adequate to ensure that 
the reactor mode switch will immediately be placed in the Shutdown position if the 
suppression pool average temperature exceeds 110'F. As a result, accident 
consequences are unaffected by the deletion of the requirement to place the reactor 
mode switch in the Shutdown position if an open relief valve is unable to be closed.  
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? 

This change deletes the requirement to place the reactor mode switch in the Shutdown 
position if an open relief valve is unable to be closed. This requirement of Action 1 of 
CTS 3.6.F was provided to ensure that, in the event of an open relief valve which could 
not be closed, the reactor mode switch would be placed in the Shutdown position in 
anticipation of exceeding a suppression pool average temperature of 11 OF. However, 
Required Action D. 1 of ITS 3.6.2.1 will still require that the reactor mode switch be 
immediately placed in Shutdown if the suppression pool average temperature is 
Ž 1 10'F. As such, the Required'Actions of ITS 3.6.2.1 are adequate to ensure that the 
reactor mode switch will immediately be placed in the Shutdown position if the
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NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.4.3 - SAFETY AND RELIEF VALVES 

L. 1 CHANGE 

3. (continued) 

suppression pool average temperature exceeds 1 10'F. In addition, Emergency 
Operating Procedures address the appropriate actions to take in response to an open 
relief valve. As a result, continued assurance is provided that plant operation will be 
maintained with safety analysis assumptions. Therefore, this change does not involve a 
significant reduction in a margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.4.4 - RCS OPERATIONAL LEAKAGE 

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? 

This change would decrease the Surveillance Frequency of CTS 4.6.H.2, the RCS 
Operational LEAKAGE verification, so that it is required to be performed every 
12 hours instead of every 8 hours, not to exceed 12 hours. This change essentially 
allows the 25 % extension specified in proposed SR 3.0.2 to be applied to the current 
12 hour surveillance interval. The proposed change does not affect the actual leakage 
limit, and the normal Surveillance Frequency is consistent with NRC guidance provided 
in Generic Letter 88-01, Supplement 1. The probability of a pipe break occurring in 
the primary containment during the 25 % extension period is small and the vast majority 
of the Surveillances are completed with no indication of excessive RCS Operational 
LEAKAGE. Therefore, the proposed change does not involve a significant increase in 
the probability of an accident previously evaluated. Further, since the change impacts 
only the frequency of verification and does not result in any change in the actual 
leakage limit, the change does not increase the consequences of any previously analyzed 
accident.  

2. Does the change create the possibility of a new or different kind of accident from any 
accident previously evaluated? 

This change does not result in any changes to the equipment design or capabilities or to 
the operation of the plant. Further, since the change impacts only the frequency of 
verification and does not change the leakage limit, the change does not create the 
possibility of a new or different kind of accident from any previously analyzed 
accident.  

3. Does this change involve a significant reduction in a margin of safety? 

This change impacts only the frequency of verification of the leakage limit. Since the 
leakage is routinely monitored and alarms are provided for excessive leakage and 
industry experience has shown the leakage is, with few exceptions, always found to be 
within limits, the proposed 12 hour frequency will provide the same assurance as the 
current 8 hour, not to exceed 12 hour, frequency. Therefore, this change does not 
involve a significant reduction in the margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.4.5 - RCS LEAKAGE DETECTION INSTRUMENTATION 

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? 

Mode changes are proposed to be allowed with the drywell floor drain sump monitoring 
system or the required primary containment atmospheric monitoring system inoperable.  
The RCS leakage detection instrumentation is not considered to be an initiator for any 
previously evaluated accident. Therefore, the probability of an accident previously 
evaluated is not significantly increased. However, they do provide information to the 
operator of potential conditions that may be precursors to an accident. In the proposed 
conditions, sufficient indication will remain OPERABLE to provide the operator with 
the information necessary to evaluate the potential precursor conditions. Therefore, the 
proposed change will not increase the probability of any accident previously evaluated.  
Additionally, the leakage detection systems do not provide any accident mitigation 
functions. Therefore, the proposed change will not increase the consequences of any 
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 introduce a new mode of plant operation and does not 
involve physical modification to the plant. Therefore, it 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 does not involve a significant reduction in a margin of safety since the 
proposed LCO will maintain adequate indications to the operator, and in addition will 
continue to provide appropriate compensatory measures.
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NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.4.5 - RCS LEAKAGE DETECTION INSTRUMENTATION 

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 does not involve any physical alteration of plant systems, 
structures or components, changes in parameters governing normal plant operation, or 
methods of operation. The proposed change extends the time the primary containment 
atmospheric particulate radioactivity sampling system is permitted to be inoperable 
from 24 hours to 30 days. The primary containment atmospheric particulate 
radioactivity sampling system is not assumed to be the initiator of any accident 
previously evaluated. Therefore, the probability of an accident previously evaluated is 
not significantly increased. Another form of leakage detection is still available during 
the extended interval. RCS unidentified and total leakage must be determined every 
12 hours in accordance with SR 3.4.4.1. In addition, ITS 3.4.5 Required Action B. 1 
requires grab samples of the primary containment atmosphere to be analyzed once per 
12 hours during the proposed 30 day period. This change will not alter assumptions 
relative to the mitigation of an accident or transient event since the primary containment 
atmospheric particulate radioactivity sampling system is not assumed to operate to 
mitigate the consequences of an accident. Therefore, allowing 30 days to comply with 
the LCO will not affect the consequences of an accident. The 30 days will allow time 
to restore the monitoring system to OPERABLE status and possibly avoid a shutdown.  
Shutting down the plant is a transient which puts thermal stress on components.  
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 introduce a new mode of plant operation and does not 
involve physical modification to the plant. Therefore, it 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 does not involve a significant reduction in a margin of safety since the 
proposed LCO and Required Actions will ensure adequate information is maintained for 
the operator, and in addition will continue to provide appropriate compensatory 
measures.
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NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.4.5 - RCS LEAKAGE DETECTION INSTRUMENTATION 

L.3 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 change modifies the Surveillance to indicate when a channel is placed in an 
inoperable status solely for performance of required Surveillances, entry into associated 
Conditions and Required Actions may be delayed for up to 6 hours, provided the other 
required Leakage Detection System instrumentation is OPERABLE. The Leakage 
Detection System Instrumentation is not considered as an initiator for any accidents 
previously analyzed. Therefore, this change does not significantly increase the 
probability of a previously analyzed accident. This change will minimize unnecessary 
entry/exit into the actions for OPERABLE instrumentation. Operational history 
indicates that the performance of the Surveillances associated with RCS Leakage 
Detection Instrumentation normally demonstrate that the instrumentation is in fact 
OPERABLE. CTS 4.0.C (and as modified in the Discussion of Changes for Section 
3.0) allows entry into the actions to be delayed for missed Surveillances for up to a 
period of 24 hours, therefore this short time period of 6 hours for instrumentation 
tested within the required Surveillance Frequency should also be permitted. The RCS 
Leakage Detection Instrumentation is not credited in the mitigation of any accident 
previously evaluated. Also, this change does not further degrade the capability of the 
monitors to perform their required function under these circumstances since one 
channel is still OPERABLE. Therefore, this change does not significantly increase the 
consequences of a previously analyzed accident.  

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 
involve physical modification to the plant. Therefore, it 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 does not involve a significant reduction in a margin of safety since the monitors are not required to provide automatic response to any design basis accident.  

The additional time does not significantly affect the contribution of the monitors to risk 
reduction since the function is still being monitored by the other OPERABLE channel.
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NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.4.6 - RCS SPECIFIC ACTIVITY 

There were no plant specific less restrictive changes identified for this Specification.

Quad Cities 1 and 2 I



NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.4.7 - RHR SHUTDOWN COOLING SYSTEM - HOT SHUTDOWN 

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 will allow one RHR shutdown cooling subsystem to be inoperable 
for 2 hours in order to perform Surveillances. Currently, the 2 hour allowance is not 
applicable. While the UFSAR evaluates the loss of all RHR shutdown cooling, the 
event is not an assumed accident. In addition, the change still requires the other RHR 
shutdown cooling subsystem to be OPERABLE when the 2 hour allowance is used.  
The remaining RHR shutdown cooling subsystem is capable of performing the decay 
heat removal function. 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 introduces no new mode of plant operation and it does not involve 
physical modification to the plant. Therefore, it 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 allow one RHR shutdown cooling subsystem to be inoperable 
for up to 2 hours in order to perform Surveillances. Currently, the 2 hour allowance is 
not applicable. The change does not affect the requirement for the other RHR 
shutdown cooling subsystem to be OPERABLE during the 2 hour period. The other 
RHR shutdown cooling subsystem is capable of performing the decay heat removal 
function. Therefore, the short period is considered acceptable, and this change does 
not involve a significant reduction in a margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.4.7 - RHR SHUTDOWN COOLING SYSTEM - HOT SHUTDOWN 

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 proposed change allows time to verify the system is OPERABLE after reaching the 
applicable conditions. Since the system cannot be verified to be OPERABLE until the 
cut-in permissive pressure setpoint is reached, this change only allows the activity to 
take place without resorting to intentional noncompliance with the requirements. Since 
no actual change to the operation of the plant is involved, the proposed change will not 
increase the probability or consequences of any 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 introduces no new mode of plant operation and it does not involve 
physical modification to the plant. Therefore, it 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 does not involve a significant reduction in a margin of safety since the 
proposed change only allows time to conduct the necessary manipulations to place the 
required system in service.
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NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.4.8 - RHR SHUTDOWN COOLING SYSTEM - COLD SHUTDOWN 

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 proposed change will allow one RHR shutdown cooling subsystem to be inoperable 
for 2 hours in order to perform Surveillances. While the UFSAR evaluates the loss of 
all RHR shutdown cooling, the event is not an assumed accident. In addition, the 
change still requires the other RHR shutdown cooling subsystem to be OPERABLE 
when the 2 hour allowance is used. The remaining RHR shutdown cooling subsystem 
is capable of performing the decay heat removal function. 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 introduces no new mode of plant operation and it does not involve 
physical modification to the plant. Therefore, it 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 allow one required RHR shutdown cooling subsystem to be 
inoperable for up to 2 hours in order to perform Surveillances. The change does not 
affect the requirement for the other RHR shutdown cooling subsystem to be 
OPERABLE during the 2 hour period. The other RHR shutdown cooling subsystem is 
capable of performing the decay heat removal function. Therefore, the short period is 
considered acceptable, and this change does not involve a significant reduction in a 
margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.4.8 - RHR SHUTDOWN COOLING SYSTEM - COLD SHUTDOWN 

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 will allow both required RHR shutdown cooling subsystems to be 
inoperable in Cold Shutdown (MODE 4) for an indefinite period as long as an alternate 
method of decay heat removal is available for each inoperable RHR shutdown cooling 
subsystem, reactor coolant is circulating, and coolant temperature is being monitored.  
Since the normal method of decay heat removal is inoperable, the Completion Times 
associated with the Actions require frequent verification (e.g., once per 12 hours 
thereafter, or once per hour). RHR shutdown cooling is not credited in any event 
analyzed in the UFSAR. In addition, the alternate methods must each be fully capable 
of removing the decay heat load, thus the method is essentially equivalent to the RHR 
shutdown cooling loops in this respect. This change is also consistent with allowances 
already approved at both Dresden and LaSalle and is consistent with NUREG-1433, 
Rev. 1. 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 introduces no new mode of plant operation and it does not involve 
physical modification to the plant. Therefore, it 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 proposed change will allow both required RHR shutdown cooling subsystems to be 
inoperable in Cold Shutdown (MODE 4) for an indefinite period as long as an alternate 
method of decay heat removal is available for each inoperable RHR shutdown cooling 
subsystem, reactor cooling is circulating, and coolant temperature is being monitored.  
Since the normal method of decay heat removal is inoperable the Completion Times 
associated with the Actions require frequent verifications (e.g., once per 12 hours 
thereafter, or once per hour). In addition, the alternate methods must each be fully 
capable of removing the decay heat load, thus the method is essentially equivalent to the 
RHR shutdown cooling loops in ihis respect. This change is also consistent with 
allowances already approved at both Dresden and LaSalle and is consistent with 
NUREG-1433, Rev. 1. Therefore, this change does not involve a significant reduction 
in a margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.4.9 - RCS PRESSURE AND TEMPERATURE (P/T) LIMITS 

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 proposed change relaxes the Completion Time requirement for an engineering 
evaluation to determine the acceptability of the Reactor Coolant System (RCS) for 
continued operation while in conditions other than MODES 1, 2, or 3. The proposed 
change imposes an operational limit by requiring the engineering evaluation to be 
completed demonstrating the acceptability of the RCS for operation prior to entering 
MODES 2 or 3 in lieu of specifying a Completion Time. While a failure to maintain 
RCS integrity is an accident initiator, this change will not increase the probability of the 
accident since continued plant operation is prohibited until RCS integrity is assured.  
Furthermore, the stresses on the RCS and potential for the propagation of RPV flaws in 
MODE 4 (Cold Shutdown) or 5 (Refueling) are significantly reduced from operating 
conditions (MODE 1, 2, or 3) due to the reduced pressures and temperatures involved.  
Therefore, the proposed 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 introduces no new mode of plant operation and it does not involve 
physical modification to the plant. Therefore, it 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 requires an engineering evaluation to establish that the RCS is 
acceptable for continued operation prior to allowing a transition to plant operating 
conditions (MODE 2 or 3). This change does not involve a significant reduction in a 
margin of safety since the proposed change prohibits a return to operating conditions 
until RCS integrity is assured.

Quad Cities I and 2 I



NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.4.9 - RCS PRESSURE AND TEMPERATURE (P/T) LIMITS 

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.  

I1. Does the change involve a significant increase in the probability or consequences of an 
accident previously evaluated? 

This change will allow the control rods to be withdrawn without verifying within 15 
minutes prior to the withdrawal the rate of change of the primary system coolant 
temperature is within limits. The verification is only required every 30 minutes during 
RCS heatup and cooldown operations (SR 3.4.9.1). The primary coolant temperature is 
not expected to change considerably until the reactor becomes critical, therefore, this 
Surveillance is not necessary. CTS 4.6.K.2.b, the requirement to verify the reactor 
vessel metal temperature and pressure to be within the Acceptable Region of the critical 
core operations curve (CTS Figure 3.6.K-3) once within 15 minutes prior to control rod 
withdrawal for the purpose of achieving criticality, is being retained in ITS SR 3.4.9.2.  
The proposed Frequencies of SR 3.4.9.1 and 3.4.9.2 are considered acceptable to 
ensure the RCS P/T limits are met during critical operations. Therefore, this change 
does not significantly increase the probability or consequences of a previously analyzed 
accident.  

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 
involve physical modification to the plant. Therefore, it 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 does not involve a significant reduction in a margin of safety since most 
surveillances only confirm that the limits are being met. This change will allow the 
control rods to be withdrawn without verifying within 15 minutes prior to the 
withdrawal the rate of change of the primary system coolant temperature is within 
limits. The verification is only required every 30 minutes during RCS heatup and 
cooldown operations (SR 3.4.9.1). The primary coolant temperature is not expected to 
change considerably until the reactor becomes critical, therefore this Surveillance is not 
necessary. CTS 4.6.K.2.b, the requirement to verify the reactor vessel metal 
temperature and pressure to be within the Acceptable Region of the critical core
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NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.4.9 - RCS PRESSURE AND TEMPERATURE (P/T) LIMITS 

L.2 CHANGE 

3. (continued) 

operations curve (CTS Figure 3.6.K-3) once within 15 minutes prior to control rod 
withdrawal for the purpose of achieving criticality, is being retained in ITS SR 3.4.9.2.  
The proposed Frequencies of SR 3.4.9.1 and 3.4.9.2 are considered acceptable to 
ensure the RCS P/T limits are met during critical operations. The proposed 
Surveillance Frequencies are consistent with the frequencies provided in the BWR 
ISTS, NUREG-1433, Rev. 1, which has been previously approved by the NRC.
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NO SIGNIFICANT HAZARDS CONSIDERATION 

ITS: 3.4.10 - REACTOR STEAM DOME PRESSURE 

There were no plant specific less restrictive changes identified for this Specification.
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NO SIGNIFICANT HAZARDS CONSIDERATION 
CTS: 3/4.6.N - STRUCTURAL INTEGRITY 

There were no plant specific less restrictive changes identified for this Specification.
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ENVIRONMENTAL ASSESSMENT 
ITS: SECTION 3.4 -REACTOR COOLANT SYSTEM 

In accordance with the criteria set forth in 10 CFR 50.21, CornEd 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.
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ECCS- Operating 
3.5.1 

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) AND REACTOR CORE ISOLATION COOLING 

(RCIC) SYSTEM 

3.5.1 ECCS-Operating

LCO 3.5.1 Each ECCS injection/spray subsystem and the Automatic 
Depressurization System (ADS) function of four relief valves 
shall be OPERABLE.

APPLICABILITY: MODE 1, 
MODES 2 and 3, except high pressure coolant injection (HPCI) 

and ADS valves are not required to be OPERABLE with 
reactor steam dome pressure < 150 psig.  

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One Low Pressure A.1 Restore LPCI pump to 30 days 
Coolant Injection OPERABLE status.  
(LPCI) pump 
inoperable.  

B. One LPCI subsystem B.1 Restore low pressure 7 days 
inoperable for reasons ECCS injection/spray 
other than Condition subsystem to OPERABLE 
A. status.  

OR 

OHie Core Spray 
subsystem inoperable.  

C. One LPCI pump in each C.1 Restore one LPCI pump 7 days 
subsystem inoperable, to OPERABLE status.  

(continued)
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,ECCS- Operating 
3.5.1

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

D. Two LPCI subsystems D.1 Restore one LPCI 72 hours 
inoperable for reasons subsystem to OPERABLE 
other than Condition status.  
C.  

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

E.2 Be in MODE 4. 36 hours 

F. HPCI System F.1 Verify by Immediately 
inoperable, administrative means 

RCIC System is 
OPERABLE.  

AND 

F.2 Restore HPCI System 14 days 
to OPERABLE status.  

G. HPCI System G.1 Restore HPCI System 72 hours 

inoperable, to OPERABLE status.  

AND OR 

One low pressure ECCS G.2 Restore low pressure 72 hours 
injection/spray ECCS injection/spray 
subsystem is subsystem(s) to 
inoperable or OPERABLE status.  
Condition C entered.  

H. One required ADS valve H.1 Restore ADS valve to 14 days 
inoperable. OPERABLE status.  

(continued)
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ECCS- Operating 
3.5.1

ACTIONS 

CONDITION REOUIRED ACTION COMPLETION TIME 

I. Required Action and 1.1 Be in MODE 3. 12 hours 
associated Completion 
Time of Condition F, AND 
G, or H not met.  

1.2 Reduce reactor steam 36 hours 
OR dome pressure to 

< 150 psig.  
Two or more required 
ADS valves inoperable.  

J. Two or more low J.1 Enter LCO 3.0.3. Immediately 
pressure ECCS 
injection/spray 
subsystems inoperable 
for reasons other than 
Condition C or D.  

OR 

HPCI System and one or 
more required ADS 
valves inoperable.  

OR 

One or more low 
pressure ECCS 
injection/spray 
subsystems inoperable 
and one or more 
required ADS valves 
inoperable.

Quad Cities 1 and 2
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ECCS - Operating 
3.5.1

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.5.1.1 Verify, for each ECCS injection/spray 31 days 
subsystem, the piping is filled with water 
from the pump discharge valve to the 
injection valve.  

SR 3.5.1.2 ------------------- NOTE -------------------
Low pressure coolant injection (LPCI) 
subsystems may be considered OPERABLE 
during alignment and operation for decay 
heat removal with reactor steam dome 
pressure less than the Residual Heat 
Removal (RHR) cut-in permissive pressure in 
MODE 3, if capable of being manually 
realigned and not otherwise inoperable.  

Verify each ECCS injection/spray subsystem 31 days 
manual, power operated, and automatic valve 
in the flow path, that is not locked, 
sealed, or otherwise secured in position, 
is in the correct position.  

SR 3.5.1.3 Verify correct breaker alignment to the 31 days 
LPCI swing bus.  

SR 3.5.1.4 Verify each recirculation pump discharge In accordance 
valve cycles through one complete cycle of with the 
full travel or is de-energized in the Inservice 
closed position. Testing Program 

(continued)
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ECCS- Operating 
3.5.1

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.5.1.5 Verify the following ECCS pumps develop the In accordance 
specified flow rate against a test line with the 
pressure corresponding to the specified Inservice 
reactor pressure. Testing Program 

TEST LINE 
PRESSURE 

NO. CORRESPONDING 
OF TO A REACTOR 

SYSTEM FLOW RATE PUMPS PRESSURE OF 

Core 
Spray . 4500 gpm 1 > 90 psig 
LPCI > 9000 gpm 2 > 20 psig 

SR -3.5.1.6 ------------------- NOTE -------------------
Not required to be performed until 12 hours 
after reactor steam pressure and flow 
are adequate to perform the test.  
------------------------------------------

Verify, with reactor pressure < 1005 and In accordance 
> 920 psig, the HPCI pump can develop a with the 
flow rate > 5000 gpm against a system head Inservice 
corresponding to reactor pressure. Testing Program 

SR 3.5.1.7 ------------------- NOTE -------------------
Not required to be performed until 12 hours 
after reactor steam pressure and flow are 
adequate to perform the test.  
-----------------------------------------

Verify, with reactor pressure K 180 psig, 24 months 
the HPCI pump can develop a flow rate 
> 5000 gpm against a system head 
corresponding to reactor pressure.  

(continued)
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ECCS- Operating 3.5.1

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.5.1.8 ------------------- NOTE -------------------
Vessel injection/spray may be excluded.  

Verify each ECCS injection/spray subsystem 24 months 
actuates on an actual or simulated 
automatic initiation signal.  

SR 3.5.1.9 ------------------- NOTE -------------------
Valve actuation may be excluded.  

Verify the ADS actuates on an actual or 24 months 
simulated automatic initiation signal.  

SR 3.5.1.10 ------------------- NOTE -------------------
Not required to be performed until 12 hours 
after reactor steam pressure and flow are 
adequate to perform the test.  
-----------------------------------------

Verify each required ADS valve opens when 24 months 
manually actuated.  

SR 3.5.1.11 Verify automatic transfer capability of the 24 months 
LPCI swing bus power supply from the normal 
source to the backup source.

Quad Cities 1 and 2 Amendment No.3.5.1-6



ECCS- Shutdown 
3.5.2 

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) AND REACTOR CORE ISOLATION COOLING 

(RCIC) SYSTEM 

3.5.2 ECCS-Shutdown

LCO 3.5.2 

APPLICABILITY:

Two low pressure ECCS injection/spray subsystems shall be 
OPERABLE.  

MODE 4, 
MODE 5, except with the spent fuel storage pool gates 

removed and water level > 23 ft over the top of the 
reactor pressure vessel flange.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One required ECCS A.1 Restore required ECCS 4 hours 
injection/spray injection/spray 
subsystem inoperable. subsystem to OPERABLE 

status.  

B. Required Action and B.1 Initiate action to Immediately 
associated Completion suspend operations 
Time of Condition A with a potential for 
not met. draining the reactor 

vessel (OPDRVs).  

C. Two required ECCS C.1 Initiate action to Immediately 
injection/spray suspend OPDRVs.  
subsystems inoperable.  

AND 

C.2 Restore one required 4 hours 
ECCS injection/spray 
subsystem to OPERABLE 
status.  

(continued)
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ECCS- Shutdown 
1 3.5.2

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

D. Required Action C.2 D.1 Initiate action to Immediately 
and associated restore secondary 
Completion Time not containment to 
met. OPERABLE status.  

AND 

D.2 Initiate action to Immediately 
restore one standby 
gas treatment 
subsystem to OPERABLE 
status.  

AND 

D.3 Initiate action to Immediately 
restore isolation 
capability in each 
required secondary 

containment 
penetration flow path 
not isolated.
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ECCS- Shutdown 
3.5.2

SURVEILLANCE REOUIREMENTS

SURVEILLANCE

SR 3.5.2.1 Verify, for each required ECCS 
injection/spray subsystem, the:

a. Suppression pool water level is 
> 8.5 ft; or 

b. ----------------- NOTE ----------------
Only one required ECCS injection/spray 
subsystem may take credit for this 
option during OPDRVs.  

Contaminated condensate storage tank 
water level is > 7.5 ft.

FREQUENCY
I

12 hours

SR 3.5.2.2 Verify, for each required ECCS injection/ 31 days 
spray subsystem, the piping is filled with 
water from the pump discharge valve to the 
injection valve.  

SR 3.5.2.3 -------------------- NOTE ------------------
One LPCI subsystem may be considered 
OPERABLE during alignment and operation for 
decay heat removal if capable of being 
manually realigned and not otherwise 
inoperable.  
------------------------------------------

Verify each required ECCS injection/spray 31 days 
subsystem manual, power operated, and 
automatic valve in the flow path, that is 
not locked, sealed, or otherwise secured in 
position, is in the correct position.

(continued)
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ECCS- Shutdown 
3.5.2

SURVEILLANCE REQUIREMENTS

SURVEILLANCE

SR 3.5.2.4 Verify each required ECCS pump develops the 
specified flow rate against a test line 
pressure corresponding to the specified 
reactor pressure.

SYSTEM FLOW RATE 

CS > 4500 gpm 
LPCI > 4500 gpm

TEST LINE 
PRESSURE 

NO. CORRESPONDING 
OF TO A REACTOR 
PUMPS PRESSURE OF

1 
1

> 90 psig 
> 20 psig

FREQUENCY

In accordance 
with the 
Inservice 
Testing Program

SR 3.5.2.5 --------------------NOTE -------------------
Vessel injection/spray may be excluded.  

Verify each required ECCS injection/spray 24 months 
subsystem actuates on an actual or 
simulated automatic initiation signal.
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RCIC System 
3.5.3 

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) AND REACTOR CORE ISOLATION COOLING 

(RCIC) SYSTEM 

3.5.3 RCIC System

LCO 3.5.3 

APPLICABILITY:

The RCIC System shall be OPERABLE.  

MODE 1, 
MODES 2 and 3 with reactor steam dome pressure > 150 psig.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. RCIC System A.1 Verify by Immediately 
inoperable, administrative means 

High Pressure Coolant 
Injection System is 
OPERABLE.  

AND 

A.2 Restore RCIC System 14 days 
to OPERABLE status.  

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

B.2 Reduce reactor steam 36 hours 
dome pressure to 
< 150 psig.
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RCIC System 3.5.3

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.5.3.1 Verify the RCIC System piping is filled 31 days 
with water from the pump discharge valve to 
the injection valve.  

SR 3.5.3.2 Verify each RCIC System manual, power 31 days 
operated, and automatic valve in the flow 
path, that is not locked, sealed, or 
otherwise secured in position, is in the 
correct position.  

SR 3.5.3.3 -------------------- NOTE ------------------
Not required to be performed until 12 hours 
after reactor steam pressure and flow are 
adequate to perform the test.  

Verify, with reactor pressure < 1005 psig 92 days 
and > 920 psig, the RCIC pump can develop a 
flow rate > 400 gpm against a system head 
corresponding to reactor pressure.  

SR 3.5.3.4 -------------------- NOTE ------------------
Not-required to be performed until 12 hours 
after reactor steam pressure and flow are 
adequate to perform the test.  

Verify, with reactor pressure < 180 psig, 24 months 
the RCIC pump can develop a flow rate 
> 400 gpm against a system head 
corresponding to reactor pressure.  

(continued)
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RCIC System 
3.5.3

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.5.3.5 ---------------------NOTE-----------------
Vessel injection may be excluded.  

Verify the RCIC System actuates on an 24 months 
actual or simulated automatic initiation 
signal.

0

Quad Cities 1 and 2 3.5.3-3 Amendment No.



ECCS- Operating 
B 3.5.1 

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) AND REACTOR CORE ISOLATION 
COOLING (RCIC) SYSTEM 

B 3.5.1 ECCS-Operating 

BASES

BACKGROUND The ECCS is designed, in conjunction with the primary and 
secondary containment, to limit the release of-radioactive 
materials to the environment following a loss of coolant 
accident (LOCA). The ECCS uses two independent methods 
(flooding and spraying) to cool the core during a LOCA. The 
ECCS network consists of the High Pressure Coolant Injection 
(HPCI) System, the Core Spray (CS) System, the low pressure 
coolant injection (LPCI) mode of the Residual Heat Removal 
(RHR) System, and the Automatic Depressurization System 
(ADS). The suppression pool provides the required source of 
water for the ECCS. Although no credit is taken in the 
safety analyses for the contaminated condensate storage tank 
(CCST), it is capable of providing a source of water for the 
HPCI, LPCI and CS systems.

On receipt of an initiation signal, ECCS pumps automatically 
start; the system aligns and the pumps inject water, taken 
either from the CCST or suppression pool, into the Reactor 
Coolant System (RCS) as RCS pressure is overcome by the 
discharge pressure of the ECCS pumps. Although the system 
is initiated, ADS action is delayed, allowing the operator 
to interrupt the timed sequence if the system is not needed.  
The HPCI pump discharge pressure almost immediately exceeds 
that of the RCS, and the pump injects coolant into the 
vessel to cool the core. If the break is small, the HPCI 
System will maintain coolant inventory as well as vessel 
level while the RCS is still pressurized. If HPCI fails, it 
is backed up by ADS in combination with LPCI and CS. In 
this event, the ADS timed sequence would be allowed to time 
out and open the relief valves and safety/relief valve 
(S/RV) depressurizing the RCS, thus allowing the LPCI and CS 
to overcome RCS pressure and inject coolant into the vessel.  
If the break is large, RCS pressure initially drops rapidly 
and the LPCI and CS cool the core.  

Water from the break returns to the suppression pool where 
it is used again and again. Water in the suppression pool 
is circulated through a heat exchanger cooled by the RHR 
Service Water System. Depending on the location and size 

(continued)
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ECCS-Operating 
B 3.5.1 

BASES 

BACKGROUND of the break, portions of the ECCS may be ineffective; 

(continued) however,the overall design is effective in cooling the core 

regardless of the size or location of the piping break.  

The combined operation of all ECCS subsystems are designed 

to ensure.that no single active component failure will 

prevent automatic initiation and successful operation of the 

minimum required ECCS equipment.  

The CS System (Ref. 1) is composed of two independent 

subsystems. Each subsystem consists of a motor driven pump, 

a spray sparger above the core, and piping and valves to 

transfer water from the suppression pool to the sparger.  

The CS System is designed to provide cooling to the reactor 

core when reactor pressure is low. Upon receipt of an 

initiation signal, the CS pumps in both subsystems are 

automatically started immediately when normal AC power is 

available and approximately 13 seconds after emergency power 

is available. When the RPV pressure drops sufficiently, CS 

System flow to the RPV begins. A full flow test line is 

provided to route water from and to the suppression pool to 

allow testing of the CS System without spraying water in the 

RPV.  

LPCI is an independent operating mode of the RHR System.  

There are two LPCI subsystems (Ref. 2), each consisting of 

two motor driven pumps and piping and valves to transfer 

water from the suppression pool to the RPV via the selected 

recirculation loop. The LPCI System is equipped with a loop 

select logic that determines which, if any, of the 

recirculation loops has been broken and selects the 

non-broken loop for injection. If neither loop is 

determined to-be broken, then "B" recirculation loop is 

selected for injection. The LPCI System cross-tie valves 

must be open to support OPERABILITY of both LPCI subsystems.  

Similarly, the LPCI swing bus is required to be energized to 

support both LPCI subsystems. Therefore, with the LPCI 

cross-tie valves not full open, or the LPCI swing bus not 

energized, both LPCI subsystems must be considered 

inoperable. The LPCI subsystems are designed to provide 

core cooling at low RPV pressure. Upon receipt of an 

initiation signal, all four LPCI pumps are automatically 

started (B and D pumps immediately when normal AC power is 

available and in approximately 8 seconds after emergency AC 

power is avaijable, and A and C pumps immediately when 

(continued)
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ECCS-Operating SB 3.5.1

BASES

BACKGROUND 
(continued)

normal AC power is available and in approximately 3 seconds 
after emergency AC power is available). RHR System valves 
in the LPCI flow path are automatically positioned to ensure 
the proper flow path for water from the suppression pool to 
inject into the selected recirculation loop. When the RPV 
pressure drops sufficiently, the LPCI flow to the RPV, via 
the selected recirculation loop, begins. The water then 
enters the reactor through the jet pumps. Full flow test 
lines are provided for each LPCI subsystem to route water 
from and to the suppression pool, to allow testing of the 
LPCI pumps without injecting water into the RPV. These test 
lines also provide suppression pool cooling capability, as 
described in LCO 3.6.2.3, "RHR Suppression Pool Cooling."

The HPCI System (Ref. 3) consists of a steam driven turbine 
pump unit, piping, and valves to provide steam to the 
turbine, as well as piping and valves to transfer water from 
the suction source to the core via the feedwater system 
line, where the coolant is distributed within the RPV 
through the feedwater sparger. Suction piping for the 
system is provided from the CCST and the suppression pool.  
Pump suction for HPCI is normally aligned to the CCST source 
to minimize injection of suppression pool water into the 
RPV. However, if the CCST water supply is low, or if the 
suppression pool level is high, an automatic transfer to the 
suppression pool water source ensures a water supply for 
continuous operation of the HPCI System. The steam supply 
to the HPCI turbine is piped from a main steam line upstream 
of the associated inboard main steam isolation valve.  

The HPCI System is designed to provide core cooling for a 
wide range of reactor pressures (150 psig to 1120 psig).  
Upon receipt of an initiation signal, the HPCI turbine stop 
valve and turbine steam supply valve open simultaneously and 
the turbine accelerates to a specified speed. As the HPCI 
flow increases, the turbine control valve is automatically 
adjusted to maintain design flow. Exhaust steam from the 
HPCI turbine is discharged to the suppression pool. A full 
flow test line is provided to route water from and to the 
CCST to allow testing of the HPCI System during normal 
operation without injecting water into the RPV.  

(continued)
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ECCS-Operating 
B 3.5.1

BASES

BACKGROUND 
(continued)

APPLICABLE 
SAFETY ANALYSES

The ECCS pumps are provided with minimum flow bypass lines, 
which discharge to the suppression pool. The valves in 

these lines automatically open or remain open to prevent 
pump damage due to overheating when other discharge line 

valves are closed. To ensure rapid delivery of water to the 
RPV and to minimize water hammer effects, all ECCS pump 
discharge lines are filled with water. The LPCI and CS 
System discharge lines are kept full of water using a "keep 
fill" system (jockey pump system). The HPCI System is 
normally aligned to the CCST. The height of water in the 
CCST is sufficient to maintain the piping full of water up 
to the first closed isolation valve in the discharge piping.  
The relative height of the feedwater line connection for 
HPCI is such that the water in the feedwater lines keeps the 
remaining portion of the HPCI discharge line full of water.  
Therefore, HPCI does not require a "keep fill" system.  

The ADS (Ref. 4) consists of 5 valves (4 relief valves and 
one S/RV). It is designed to provide depressurization of 
the RCS during a small break LOCA if HPCI fails or is unable 
to maintain required water level in the RPV. ADS operation 
reduces the RPV pressure to within the operating pressure 
range of the low pressure ECCS subsystems (CS and LPCI), so 
that these subsystems can provide coolant inventory makeup.  
The S/RV used for automatic depressurization is equipped 
with one air accumulator and associated inlet check valve.  
The accumulator provides the pneumatic power to actuate the 
valve. However, the S/RV is not credited in the safety 
analysis since qualification of the accumulator for this 
valve to perform the ADS function has not been demonstrated 
(Ref. 5).

The ECCS performance is evaluated for the entire spectrum of 
break sizes for a postulated LOCA. The accidents for which 
ECCS operation is required are presented in References 6 
and 7. The required analyses and assumptions are defined in 
Reference 8. The results of these analyses are also 
described in Reference 9.

This LCO helps to ensure that the following acceptance 
criteria for the ECCS, established by 10 CFR 50.46 
(Ref. 10), will be met following a LOCA, assuming the worst 
case single active component failure in the ECCS: 

a. Maximum fuel element cladding temperature is < 2200°F; 

(continued)
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ECCS-Operating 
B 3.5.1 

BASES 

APPLICABLE b. Maximum cladding oxidation is < 0.17 times the total 
SAFETY ANALYSES cladding thickness before oxidation; 

(continued) 
c. Maximum hydrogen generation from a zirconium water 

reaction is < 0.01 times the hypothetical amount that 
would be generated if all of the metal in the cladding 
surrounding the fuel, excluding the cladding 
surrounding the plenum volume, were to react; 

d. The core is maintained in a coolable geometry; and 

e. Adequate long term cooling capability is maintained.  

The limiting single failures are discussed in Reference 8.  
For GE fuel, the recirculation suction line break with 125 
VDC battery failure is considered the most limiting 
break/failure combination. In addition, to the 125 VDC 
battery failure, HPCI was assumed to fail to be consistent 
with generic analyses performed for the BWR 3/4 design 
generic analysis. For Siemens fuel, the recirculation 
suction line break with a failure of the entire LPCI System 
is considered the most limiting break/failure combination.  
For a small break LOCA, HPCI failure is the most severe 
failure. In the analysis of events requiring ADS operation, 
it is assumed that only three of the five ADS valves 
operate. Therefore, four ADS valves are required to be 
OPERABLE to meet single failure criteria. The remaining 
OPERABLE ECCS subsystems provide the capability to 
adequately cool the core and prevent excessive fuel damage.  

The ECCS satisfy Criterion 3 of 10 CFR 50.36(c)(2)(ii).  

LCO Each ECCS injection/spray subsystem and four ADS relief 
valves are required to be OPERABLE. The S/RV can not be 
used to satisfy the ADS requirement. The ECCS 
injection/spray subsystems are defined as the two CS 
subsystems, the two LPCI subsystems, and one HPCI System.  
The low pressure ECCS injection/spray subsystems are defined 
as the two CS subsystems and the-two LPCI subsystems.  

With less than the required number of ECCS subsystems 
OPERABLE, the potential exists that during a limiting design 
basis LOCA concurrent with the worst case single failure, 

(continued)
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ECCS-Operating 
B 3.5.1

BASES

LCO 
(continued)

the limits specified in Reference 
ECCS subsystems must therefore be 
single failure criterion required

10 could be exceeded. All 
OPERABLE to satisfy the 
by Reference 10.

LPCI subsystems may be considered OPERABLE during alignment 
and operation for decay heat removal when below the actual 
RHR cut-in permissive pressure in MODE 3, if capable of 
being manually realigned (remote or local) to the LPCI mode 
and not otherwise inoperable. Alignment and operation for 
decay heat removal includes when the required LPCI pump is 
not operating or when the system is realigned from or to the 
RHR shutdown cooling mode. At these low pressures and decay 
heat levels, a reduced complement of ECCS subsystems should 
provide the required core cooling, thereby allowing 
operation of RHR shutdown cooling when necessary.

APPLICABILITY

ACTIONS

All ECCS subsystems are required to be OPERABLE during 
MODES 1, 2, and 3, when there is considerable energy in the 
reactor core and core cooling would be required to prevent 
fuel damage in the event of a break in the primary system 
piping. In MODES 2 and 3, when reactor steam dome pressure 
is < 150 psig, ADS and HPCI are not required to be OPERABLE 
because the low pressure ECCS subsystems can provide 
sufficient flow below this pressure. ECCS requirements for 
MODES 4 and 5 are specified in LCO 3.5.2, "ECCS-Shutdown."

A.1

If any one LPCI pump is inoperable, the inoperable pump must 
be restored to OPERABLE status within 30 days. In this 
Condition, the remaining OPERABLE pumps provide adequate 
core cooling during a LOCA. However, overall ECCS 
reliability is reduced, because a single failure in one of 
the remaining OPERABLE LPCI subsystems, concurrent with a 
LOCA, may result in the LPCI subsystems not being able to 
perform their intended safety function. The 30 day 
Completion Time is based on a reliability study cited in 
Reference 11 that evaluated the impact on ECCS availability, 
assuming various components and subsystems were taken out of 
service. The results were used to calculate the average 
availability of ECCS equipment needed to mitigate the 
consequences of a LOCA as a function of allowable repair 
times (i.e., Cojnpletion Times).  

(continued)
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BASES 

ACTIONS B.1 
(continued) 

If a LPCI subsystem is inoperable for reasons other than 
Condition A, or a CS subsystem is inoperable, the inoperable 
low pressure ECCS injection/spray subsystem must be restored 
to OPERABLE status within 7 days. In this Condition, the 
remaining OPERABLE subsystems provide adequate core cooling 
during a LOCA. However, overall ECCS reliability is 
reduced, because a single failure in one of the remaining 
OPERABLE subsystems, concurrent with a LOCA, may result in 
the ECCS not being able to perform its intended safety 
function. The 7 day Completion Time is based on a 
reliability study (Ref. 11) that evaluated the impact on 
ECCS availability, assuming various components and 
subsystems were taken out of service. The results were used 
to calculate the average availability of ECCS equipment 
needed to mitigate the consequences of a LOCA as a function 
of allowed outage times (i.e., Completion Times).  

C.1 

If one LPCI pump in each subsystem is inoperable, one LPCI 
pump must be restored to OPERABLE status within 7 days. In 
this Condition, the remaining OPERABLE ECCS subsystems 
provide adequate core cooling during a LOCA. However, 
overall ECCS reliability is reduced because a single failure 
in one of the remaining OPERABLE ECCS subsystems, concurrent 
with a LOCA, may result in the ECCS not being able to 
perform its intended safety function. The 7 day Completion 
Time is based on a reliability study (Ref. 11) that 
evaluated the impact on ECCS availability, assuming various 
components and subsystems were taken out of service. The 
results were used to calculate the average availability of 
ECCS equipment needed to mitigate the consequences of a LOCA 
as a function of allowed outage times (i.e., Completion 
Times).  

D.1 

If two LPCI subsystems are inoperable for reasons other than 
Condition C, one inoperable subsystem must be restored to 
OPERABLE status within 72 hours. In this Condition, the 

(continued)
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BASES 

ACTIONS D.1 (continued) 

remaining OPERABLE CS subsystems provide adequate core 
cooling during a LOCA. However, overall ECCS reliability is 
reduced, because a single failure in one of the remaining CS 
subsystems,. concurrent with a LOCA, may result in ECCS not 
being able to perform its intended safety function. The 72 
hour Completion Time is based on a reliability study cited 
in Reference 11 that evaluated the impact on ECCS 
availability, assuming various components and subsystems 
were taken out of service. The results were used to 
calculate the average availability of ECCS equipment needed 
to mitigate the consequences of a LOCA as a function of 
allowable repair times (i.e., Completion Times).  

E.1 and E.2 

If any Required Action and associated Completion Time of 
Condition A, B, C, or D 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 at least 
MODE 3 within 12 hours and to MODE 4 within 36 hours. The 
allowed Completion Times are reasonable, based on operating 
experience, to reach the required plant conditions from full 
power conditions in an orderly manner and without 
challenging plant systems.  

F.1 and F.2 

If th.e HPCI System is inoperable and the RCIC System is 
verified-to be OPERABLE, the HPCI System must be restored to 
OPERABLE status within 14 days. In this Condition, adequate 
core cooling is ensured by the OPERABILITY of the redundant 
and diverse low pressure ECCS injection/spray subsystems in 
conjunction with ADS. Also, the RCIC System will 
automatically provide makeup water at most reactor operating 
pressures. Verification of RCIC OPERABILITY is therefore 
required immediately when HPCI is inoperable. This may be 
performed as an administrative check by examining logs or 
other information to determine if RCIC is out of service for 
maintenance or other reasons. It does not mean to perform 
the Surveillances needed to demonstrate the OPERABILITY of 

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

the RCIC System. If the OPERABILITY of the RCIC System 
cannot be verified, however, Condition I must be immediately 
entered. In the event of component failures concurrent with 
a design basis LOCA, there is a potential, depending on the 
specific failures, that the minimum required ECCS equipment 
will not be available. A 14 day Completion Time is based on 
a reliability study cited in Reference 11 and has been found 
to be acceptable through operating experience.  

G.1 and G.2 

If any one low pressure ECCS injection/spray subsystem, or 
one LPCI pump in both LPCI subsystems, is inoperable in 
addition to an inoperable HPCI System, the inoperable low 
pressure ECCS injection/spray subsystem(s) or the HPCI 
System must be restored to OPERABLE status within 72 hours.  
In this Condition, adequate core cooling is ensured by the 
OPERABILITY of the ADS and the remaining low pressure ECCS 
subsystems. However, the overall ECCS reliability is 
significantly reduced because a single failure in one of the 
remaining OPERABLE subsystems concurrent with a design basis 
LOCA may result in the ECCS not being able to perform its 
intended safety function. Since both a high pressure system 
(HPCI) and a low pressure subsystem(s) are inoperable, a 
more restrictive Completion Time of 72 hours is required to 
restore either the HPCI System or the low pressure ECCS 
injection/spray subsystem(s) to OPERABLE status. This 
Completion Time is based on a reliability study cited in 
Reference 11 and has been found to be acceptable through 
operating experience.  

H.1 

The LCO requires four ADS valves to be OPERABLE in order to 
provide the ADS function. Reference 12 contains the results 
of an analysis that evaluated the effect of two ADS valves 
being out of service. Per this analysis, operation of only 
three ADS valves will provide the required depressurization.  
However, overall reliability of the ADS is reduced, because 
a single failure in the OPERABLE ADS valves could result in 
a reduction in depressurization capability. Therefore, 

(continued)
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ACTIONS H.1 (continued) 

operation is only allowed for a limited time. The 14 day 
Completion Time is based on a reliability study cited in 
Reference 11 and has been found to be acceptable through 
operating experience..  

1.1 and 1.2 

If any Required Action and associated Completion Time of 
Condition F, G, or H is not met, or if two or more required 
ADS valves are inoperable, the plant must be brought to a 
condition in which the LCO does not apply. To achieve this 
status, the plant must be brought to at least MODE 3 within 
12 hours and reactor steam dome pressure reduced to 
• 150 psig within 36 hours. The allowed Completion Times 
are reasonable, based on operating experience, to reach the 
required plant conditions from full power conditions in an 
orderly manner and without challenging plant systems.  

J.1 

When multiple ECCS subsystems are inoperable, as stated in 
Condition J, the plant is in a condition outside of the 
accident analyses. Therefore, LCO 3.0.3 must be entered 
immediately.  

SURVEILLANCE SR 3.5.1.1 
REQUIREMENTS 

The flow path piping has the potential to develop voids and 
pockets of entrained air. Maintaining the pump discharge 
lines of the HPCI System, CS System, and LPCI subsystems 
full of water ensures that the ECCS will perform properly, 
injecting its full capacity into the RCS upon demand. This 
will also prevent a water hammer following an ECCS 
initiation signal. One acceptable method of ensuring that 
the lines are full is to vent at the high points. The 
31 day Frequency is based on the gradual nature of void 
buildup in the ECCS piping, the procedural controls 
governing system operation, and operating experience.  

(continued)
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SURVEILLANCE 
REQUIREMENTS 

(continued)

SR 3.5.1.2 

Verifying the correct alignment for manual, power operated, 
and automatic valves in the ECCS flow paths provides 
assurance that the proper flow paths will exist for ECCS 
operation. This SR does not apply to valves that are 
locked, sealed, or otherwise secured in position since these 
were verified to be in the correct position prior to 
locking, sealing, or securing. A valve that receives an 
initiation signal is allowed to be in a nonaccident position 
provided the valve will automatically reposition in the 
proper stroke time. This SR does not require any testing or 
valve manipulation; rather, it involves verification that 
those valves capable of potentially being mispositioned are 
in the correct position. This SR does not apply to valves 
that cannot be inadvertently misaligned, such as check 
valves. For the HPCI System, this SR also includes the 
steam flow path for the turbine and the flow controller 
position.

The 31 day Frequency of this SR was derived from the 
Inservice Testing Program requirements for performing valve 
testing at least once every 92 days. The Frequency of 
31 days is further justified because the valves are operated 
under procedural control and because improper valve position 
would only affect a single subsystem. This Frequency has 
been shown to be acceptable through operating experience.  

In MODE 3 with reactor steam dome pressure less than the 
actual RHR cut-in permissive pressure, the RHR System may be 
required to operate in the shutdown cooling mode to remove 
decay heat and sensible heat from the reactor. Therefore, 
this SR is modified by a Note that allows LPCI subsystems to 
be considered OPERABLE during alignment and operation for 
decay heat removal, if capable of being manually realigned 
(remote or local) to the LPCI mode and not otherwise 
inoperable. Alignment and operation for decay heat removal 
includes when the required RHR pump is not operating or when 
the system is being realigned from or to the RHR shutdown 
cooling mode. At the low pressures and decay heat loads 
associated with operation in MODE 3 with reactor steam dome 
pressure less than the RHR cut-in permissive pressure, a 
reduced complement of low pressure ECCS subsystems should 
provide the required core cooling, thereby allowing 
operation of RFLR shutdown cooling, when necessary.  

(continued)
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SURVEILLANCE SR 3.5.1.3 
REQUIREMENTS 

(continued) Verification every 31 days of the correct breaker alignment 
to the LPCI swing bus demonstrates that the AC electrical 
power is available to ensure proper operation of the 
associated LPCI injection valves and the recirculation pump 
discharge valves. The 31 day Frequency has been found 
acceptable based on engineering judgment and operating 
experience.  

SR 3.5.1.4 

Cycling the recirculation pump discharge valves through one 
complete cycle of full travel demonstrates that the valves 
are mechanically OPERABLE and will close when required.  
Upon initiation of an automatic LPCI subsystem injection 
signal, these valves are required to be closed to ensure 
full LPCI subsystem flow injection in the reactor via the 
recirculation jet pumps. De-energizing the valve in the 
closed position will also ensure the proper flow path for 
the LPCI subsystem. Acceptable methods of de-energizing the 
valve include de-energizing breaker control power, racking 
out the breaker or removing the breaker.  

The Frequency of this SR is in accordance with the Inservice 
Testing Program. If any recirculation pump discharge valve 
is inoperable and in the open position, both LPCI subsystems 
must be declared inoperable.  

SR 3.5.1.5. SR 3.5.1.6, and SR 3.5.1.7 

The performance requirements of the low pressure ECCS pumps 
are determined through application of the 10 CFR 50, 
Appendix K criteria (Ref. 8). This periodic Surveillance is 
performed (in accordance with the ASME Code, Section XI, 
requirements for the ECCS pumps) to verify that the ECCS 
pumps will develop the flow rates required by the respective 
analyses. The low pressure ECCS pump flow rates ensure that 
adequate core cooling is provided to satisfy the acceptance 
criteria of Reference 10. The pump flow rates are verified 
against a test line pressure or system head equivalent to 

(continued)
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SURVEILLANCE SR 3.5.1.5, SR 3.5.1.6, and SR 3.5.1.7 (continued) 
REQUIREMENTS 

the RPV pressure expected during a LOCA. The total system 
pump outlet pressure is adequate to overcome the elevation 
head pressure between the pump suction and the vessel 
discharge, the piping friction losses, and RPV pressure 
present during a LOCA. These values have been established 
analytically.  

The flow tests for the HPCI System are performed at two 
different pressure ranges such that system capability to 
provide rated flow against a system head corresponding to 
reactor pressure is tested at both the higher and lower 
operating ranges of the system. The required system head 
should overcome the RPV pressure and associated discharge 
line losses. Adequate reactor steam pressure must be 
available to perform these tests. Additionally, adequate 
steam flow must be passing through the main turbine or 
turbine bypass valves to continue to control reactor 
pressure when the HPCI System diverts steam flow.  
Therefore, sufficient time is allowed after adequate 
pressure and flow are achieved to perform these tests.  
Reactor steam pressure must be > 920 psig to perform 
SR 3.5.1.6 and > 150 psig to perform SR 3.5.1.7. Adequate 
steam flow is represented by at least 2 turbine bypass 
valves open, or total steam flow > 106 lb/hr. Reactor 
startup is allowed prior to performing the low pressure 
Surveillance test because the reactor pressure is low and 
the time allowed to satisfactorily perform the Surveillance 
test is short. The reactor pressure is allowed to be 
increased to normal operating pressure since it is assumed 
that the low pressure test has been satisfactorily completed 
and there is no indication or reason to believe that HPCI is 
inoperable.  

Therefore, SR 3.5.1.6 and SR 3.5.1.7 are modified by Notes 
that state the Surveillances are not required to be 
performed until 12 hours after the reactor steam pressure 
and flow are adequate to perform the test. The 12 hours 
allowed for performing the flow test after the required 
pressure and flow are reached is sufficient to achieve 
stable conditions for testing and provides reasonable time 
to complete the SRs.  

(continued)
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SURVEILLANCE SR 3.5.1.5. SR 3.5.1.6, and SR 3.5.1.7 (continued) 
REQUIREMENTS 

The Frequency for SR 3.5.1.5 and SR 3.5.1.6 is in accordance 
with the Inservice Testing Program requirements. The 
24 month Frequency for SR 3.5.1.7 is based on the need to 
perform the Surveillance under the conditions that apply 
during a startup from a plant outage. Operating experience 
has shown that these components usually pass the SR when 
performed at the 24 month Frequency, which is based on the 
refueling cycle. Therefore, the Frequency was concluded to 
be acceptable from a reliability standpoint.  

SR 3.5.1.8 

The ECCS subsystems are required to actuate automatically to 
perform their design functions. This Surveillance verifies 
that, with a required system initiation signal (actual or 
simulated), the automatic initiation logic of HPCI, CS, and 
LPCI will cause the systems or subsystems to operate as 
designed, including actuation of the system throughout its 
emergency operating sequence, automatic pump startup and 
actuation of all automatic valves to their required 
positions. This SR also ensures that the HPCI System will 
automatically restart on an RPV low-low water level signal 
received subsequent to an RPV high water level trip and that 
the HPCI suction is automatically transferred from the CCST 
to the suppression pool on high suppression pool water level 
or low CCST water level. The LOGIC SYSTEM FUNCTIONAL TEST 
performed in LCO 3.3.5.1 overlaps this Surveillance to 
provide complete testing of the assumed safety function.  

While this Surveillance can be performed with the reactor at 
power, operating experience has shown that these components 
usually pass the SR when performed at the 24 month 
Frequency, which is based on the refueling cycle.  
Therefore, the Frequency was concluded to be acceptable from 
a reliability standpoint.  

This SR is modified by a Note that excludes vessel 
injection/spray during the Surveillance. Since all active 
components are testable and full flow can be demonstrated by 
recirculation through the test line, coolant injection into 
the RPV is not required during the Surveillance.  

(continued)
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SURVEILLANCE 
REOUIREMENTS 

(continued)

SR 3.5.1.9 

The ADS designated valves are required to actuate 
automatically upon receipt of specific initiation signals.  
A system functional test is performed to demonstrate that 
the mechanical portions of the ADS function (i.e., 
solenoids) operate as designed when initiated either by an 
actual or simulated initiation signal, causing proper 
actuation of all the required components. SR 3.5.1.10 and 
the LOGIC SYSTEM FUNCTIONAL TEST performed in LCO 3.3.5.1 
overlap this Surveillance to provide complete testing of the 
assumed safety function.

The 24 month Frequency is based on the need to perform the 
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 that these components usually 
pass the SR when performed at the 24 month Frequency, which 
is based on the refueling cycle. Therefore, the Frequency 
was concluded to be acceptable from a reliability 
standpoint.  

This SR is modified by a Note that excludes valve actuation 
since the valves are individually tested in accordance with 
SR 3.5.1.10.  

SR 3.5.1.10 

A manual actuation of each ADS valve is performed to verify 
that the valve and solenoid are functioning properly and 
that no blockage exists in the valve discharge lines. This 
is demonstrated by the response of the turbine control or 
bypass valve or by a change in the measured flow or by any 
other method suitable to verify steam flow. Adequate 
reactor steam dome pressure must be available to perform 
this test to avoid damaging the valve. Also, adequate steam 
flow must be passing through the main turbine or turbine 
bypass valves to continue to control reactor pressure when 
the ADS valves divert steam flow upon opening. Sufficient 
time is therefore allowed after the required pressure and 
flow are achieved to perform this SR. Adequate pressure at 
which this SR is to be performed is 300 psig (the pressure 

(continued)
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SURVEILLANCE SR 3.5.1.10 (continued) 
REOUIREMENTS 

recommended by the valve manufacturer). Adequate steam flow 
is represented by at least 2 turbine bypass valves open.  
Reactor startup is allowed prior to performing this SR 
because valve OPERABILITY and the setpoints for overpressure 
protection are verified, per ASME requirements, prior to 
valve installation. Therefore, this SR is modified by a 
Note that states the Surveillance is not required to be 
performed until 12 hours after reactor steam pressure and 
flow are adequate to perform the test. The 12 hours allowed 
for manual actuation after the required pressure is reached 
is sufficient to achieve stable conditions and provides 
adequate time to complete the Surveillance. SR 3.5.1.9 and 
the LOGIC SYSTEM FUNCTIONAL TEST performed in LCO 3.3.5.1 
overlap this Surveillance to provide complete testing of the 
assumed safety function.  

The Frequency of 24 months is based on the need to perform 
the Surveillance under the conditions that apply just prior 
to or during a startup from a plant outage. Operating 
experience has shown that these components usually pass the 
SR when performed at the 24 month Frequency, which is based 
on the refueling cycle. Therefore, the Frequency was 
concluded to be acceptable from a reliability standpoint.  

SR 3.5.1.11 

The LPCI System injection valves and recirculation pump 
discharge valves are powered from the LPCI swing bus, which 
must be energized after a single failure, including loss of 
power from the normal source to the swing bus. Therefore, 
the automatic transfer capability from the normal power 
source to the backup power source must be verified to ensure 
the automatic capability to detect loss of normal power and 
initiate an automatic transfer to the swing bus backup power 
source. Verification of this capability every 24 months 
ensures that AC electrical power is available for proper 
operation of the associated LPCI injection valves and 
recirculation pump valves. The swing bus automatic transfer 
scheme must be OPERABLE for both LPCI subsystems to be 
OPERABLE. The Frequency of 24 months is based on the need 

(continued)
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SURVEILLANCE SR 3.5.1.11 (continued) 
REQUIREMENTS 

to perform the Surveillance under the conditions that apply 
during a startup from a plant outage. Operating experience 
has shown that the components usually pass the SR when 
performed at the 24 month Frequency, which is based on the 
refueling cycle. Therefore, the Frequency was concluded to 
be acceptable from a reliability standpoint.  

REFERENCES 1. UFSAR, Section 6.3.2.1.  

2. UFSAR, Section 6.3.2.2.  

3. UFSAR, Section 6.3.2.3.  

4. UFSAR, Section 6.3.2.4.  

5. Letter from J.A. Zwolinski (NRC) to D.L. Farrar 
(Commonwealth Edison Company), "Resolution of 
NUREG-0737 Item II.K.3.28, Verify Qualification of 
Accumulators on Automatic Depressurization Valves," 
dated June 16, 1986.  

6. UFSAR, Section 15.6.4.  

7. UFSAR, Section 15.6.5.  

8. 10 CFR 50, Appendix K.  

9. UFSAR, Section 6.3.3.  

10. 10 CFR 50.46.  

11. Memorandum from R.L. Baer (NRC) to V. Stello, Jr.  
(NRC), "Recommended Interim Revisions to LCOs for ECCS 
Components," December 1, 1975.  

12. UFSAR, Section 6.3.3.1.4.
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B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) AND REACTOR CORE ISOLATION 
COOLING (RCIC) SYSTEM 

B 3.5.2 ECCS-Shutdown 

BASES

BACKGROUND

APPLICABLE 
SAFETY ANALYSES

A description of the Core Spray (CS) System and the low 
pressure coolant injection (LPCI) mode of the Residual Heat 
Removal (RHR) System is provided in the Bases for LCO 3.5.1, 
"ECCS- Operating."

The ECCS performance is evaluated for the entire spectrum of 
break sizes for a postulated loss of coolant accident 
(LOCA). The long term cooling analysis following a design 
basis LOCA (Ref. 1) demonstrates that only one low pressure 
ECCS injection/spray subsystem is required, post LOCA, to 
maintain adequate reactor vessel water level in the event of 
an inadvertent vessel draindown. It is reasonable to 
assume, based on engineering judgement, that while in MODES 
4 and 5, one low pressure ECCS injection/spray subsystem can 
maintain adequate reactor vessel water level. To provide 
redundancy, a minimum of two low pressure ECCS 
injection/spray subsystems are required to be OPERABLE in 
MODES 4 and 5.  

The low pressure ECCS subsystems satisfy Criterion 3 of 
10 CFR 50.36(c)(2)(ii).

Two low pressure ECCS injection/spray subsystems are 
required to be OPERABLE. The low pressure ECCS injection/ 
spray subsystems consist of two CS subsystems and two LPCI 
subsystems. Each CS subsystem consists of one motor driven 
pump, piping, and valves to transfer water from the 
suppression pool or contaminated condensate storage tank 
(CCST) to the reactor pressure vessel (RPV). Each LPCI 
subsystem consists of one motor driven pump, piping, and 
valves to transfer water from the suppression pool or the 
CCST to the RPV. A single LPCI pump is required per 
subsystem because of similar injection capacity in relation 
to a CS subsystem.

One LPCI subsystem may be considered OPERABLE during 
alignment and operation for decay heat removal, if capable 
of being manually realigned (remote or local) to the LPCI 

(continued)
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BASES

LCO mode and not otherwise inoperable. Alignment and operation 
(continued) for decay heat removal includes when the required RHR pump 

is not operating or when the system is realigned from or to 
the RHR shutdown mode. Because of low pressure and low 
temperature conditions in MODES 4 and 5, sufficient time 
will be available to manually align and initiate LPCI 
subsystem operation to provide core cooling prior to 
postulated fuel uncovery.  

APPLICABILITY OPERABILITY of the low pressure ECCS injection/spray 
subsystems is required in MODES 4 and 5 to ensure adequate 
coolant inventory and sufficient heat removal capability for 
the irradiated fuel in the core in case of an inadvertent 
draindown of the vessel. Requirements for ECCS OPERABILITY 
during MODES 1, 2, and 3 are discussed in the Applifability 
section of the Bases for LCO 3.5.1. ECCS subsystems are not 
required to be OPERABLE during MODE 5 with the spent fuel 
storage pool gates removed and the water level maintained at 
2 23 ft above the RPV flange. This provides sufficient 
coolant inventory to allow operator action to terminate the 
inventory loss prior to fuel uncovery in case of an 
inadvertent draindown.  

The Automatic Depressurization System is not required to be 
OPERABLE during MODES 4 and 5 because the RPV pressure is 
• 150 psig, and the CS System and the LPCI subsystems can 
provide core cooling without any depressurization of the 
primary system.  

The High Pressure Coolant Injection System is not required 
to be OPERABLE during MODES 4 and 5 since the low pressure 
ECCS injection/spray subsystems can provide sufficient flow 
to the vessel.  

ACTIONS A.1 and B.1 

If any one required low pressure ECCS injection/spray 
subsystem is inoperable, the inoperable subsystem must be 
restored to OPERABLE status in 4 hours. In this Condition, 
the remaining OPERABLE subsystem can provide sufficient 
vessel flooding capability to recover from an inadvertent 
vessel draindown. However, overall system reliability is 

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

reduced because a single failure in the remaining OPERABLE 
subsystem concurrent with a vessel draindown could result in 
the ECCS not being able to perform its intended function.  
The 4 hour. Completion Time for restoring the required low 
pressure ECCS injection/spray subsystem to OPERABLE status 
is based on engineering judgment that considered the 
remaining available subsystem and the low probability of a 
vessel draindown event.  

With the inoperable subsystem not restored to OPERABLE 
status in the required Completion Time, action must be 
immediately initiated to suspend operations with a potential 
for draining the reactor vessel (OPDRVs) to minimize the 
probability of a vessel draindown and the subsequent 
potential for fission product release. Actions must 
continue until OPDRVs are suspended.  

C.1, C.2, D.1, D.2, and D.3 

With both of the required ECCS injection/spray subsystems 
inoperable, all coolant inventory makeup capability may be 
unavailable. Therefore, actions must immediately be 
initiated to suspend OPDRVs to minimize the probability of a 
vessel draindown and the subsequent potential for fission 
product release. Actions must continue until OPDRVs are 
suspended. One required ECCS injection/spray subsystem must 
also be restored to OPERABLE status within 4 hours. The 
4 hour Completion Time to restore at least one low pressure 
ECCS injection/spray subsystem to OPERABLE status ensures 
that prompt action will be taken to provide the required 
cooling capacity or to initiate actions to place the plant 
in a condition that minimizes any potential fission product 
release to the environment.  

If at least one required low pressure ECCS injection/spray 
subsystem is not restored to OPERABLE status within the 
4 hour Completion Time, additional actions are required to 
minimize any potential fission product release to the 
environment. This includes ensuring secondary containment 
is OPERABLE; one standby gas treatment subsystem is 
OPERABLE; and secondary containment isolation capability is 

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

available in each associated penetration flow path not 
isolated that is assumed to be isolated to mitigate 
radioactivity releases (i.e., one secondary containment 
isolation valve and associated instrumentation are OPERABLE 
or other acceptable.administrative controls to assure 
isolation capability. The administrative controls may 
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 is indicated). OPERABILITY may be 
verified by an administrative check, or by examining logs or 
other information, to determine whether 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, the Surveillance may need 
to be performed to restore the component to OPERABLE status.  
Actions must continue until all required components are 
OPERABLE.  

SURVEILLANCE SR 3.5.2.1 
REOUIREMENTS 

The minimum water level of 8.5 feet above the bottom of the 
suppression chamber required for the suppression pool is 
periodically verified to ensure that the suppression pool 
will provide adequate net positive suction head (NPSH) for 
the CS System and LPCI subsystem pumps, recirculation 
volume, and vortex prevention. With the suppression pool 
water level less than the required limit, all ECCS 
injection/spray subsystems are inoperable unless they are 
aligned to an OPERABLE CCST.  

When suppression pool level is < 8.5 feet, the CS and LPCI 
subsystems are considered OPERABLE only if they can take 
suction from the CCST, and the CCST water level is 
sufficient to provide the required NPSH for the CS pump and 
LPCI pump. Therefore, a verification that either the 
suppression pool water level is > 8.5 feet or that required 
low pressure ECCS injection/spray subsystems are aligned to 
take suction from the CCST and the CCST contains 
>110,000 gallons of water, equivalent to 7.5 ft, ensures 

(continued)
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SURVEILLANCE SR 3.5.2.1 (continued) 
REQUIREMENTS 

that the required low pressure ECCS injection/spray 
subsystems can supply at least 50,000 gallons of makeup 
water to the RPV. The water volume below a CCST level of 4 
ft (approximately 60,000 gallons) is not considered 
available to the low pressure pumps since vortexing may 
occur. However, as noted, only one required low pressure 
ECCS injection/spray subsystem may take credit for the CCST 
option during OPDRVs. During OPDRVs, the volume in the CCST 
may not provide adequate makeup if the RPV were completely 
drained. Therefore, only one low pressure ECCS 
injection/spray subsystem is allowed to use the CCST. This 
ensures the other required ECCS subsystem has adequate 
makeup volume.  

The 12 hour Frequency of these SRs was developed considering 
operating experience related to suppression pool water level 
and CCST water level variations and instrument drift during 
the applicable MODES. Furthermore, the 12 hour Frequency is 
considered adequate in view of other indications available 
in the control room, including alarms, to alert the operator 
to an abnormal suppression pool or CCST water level 
condition.  

SR 3.5.2.2, SR 3.5.2.4. and SR 3.5.2.5 

The Bases provided for SR 3.5.1.1, SR 3.5.1.5, and 
SR 3.5.1.8 are applicable to SR 3.5.2.2, SR 3.5.2.4, and 
SR 3.5.2.5, respectively.  

SR 3.5.2.3 

Verifying the correct alignment for manual, power operated, 
and automatic valves in the ECCS flow paths provides 
assurance that the proper flow paths will exist for ECCS 
operation. This SR does not apply to valves that are 
locked, sealed, or otherwise secured in position, since 
these valves were verified to be in the correct position 
prior to locking, sealing, or securing. A valve that 
receives an initiation signal is allowed to be in a 
nonaccident position provided the valve will automatically 
reposition in the proper stroke time. This SR does not 
require any testing or valve manipulation; rather, it 

(continued)
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ECCS - Shutdown 
B 3.5.2 

BASES 

SURVEILLANCE SR 3.5.2.3 (continued) 
REQUIREMENTS 

involves verification that those valves capable of 
potentially 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 appropriate because the valves are operated 
under procedural control and the probability of their being 
mispositioned during this time period is low.  

In MODES 4 and 5, the RHR System may be required to operate 
in the shutdown cooling mode to remove decay heat and 
sensible heat from the reactor. Therefore, this SR is 
modified by a Note that allows one LPCI subsystem to be 
considered OPERABLE during alignment and operation for decay 
heat removal, if capable of being manually realigned (remote 
or local) to the LPCI mode and not otherwise inoperable.  
Alignment and operation for decay heat removal includes when 
the required RHR pump is not operating or when the system is 
being realigned from or to the RHR shutdown cooling mode.  
Because of the low pressure and low temperature conditions 
in MODES 4 and 5, sufficient time will be available to 
manually align and initiate LPCI subsystem operation to 
provide core cooling prior to postulated fuel uncovery.  
This will ensure adequate core cooling if an inadvertent RPV 
draindown should occur.  

REFERENCES 1. UFSAR, Section 6.3.3.1.2.1.
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RCIC System 
B 3.5.3 

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) AND REACTOR CORE ISOLATION 

COOLING (RCIC) SYSTEM 

B 3.5.3 RCIC System 

BASES 

BACKGROUND The RCIC System is not part of the ECCS; however, the RCIC 

System is included with the ECCS section because of their 

similar functions.  

The RCIC System is designed to operate either automatically 

or manually following reactor pressure vessel (RPV) 

isolation accompanied by a loss of coolant flow from the 

feedwater system to provide makeup water and maintain the 

RPV water level above the top of the core. Under these 

conditions, the High Pressure Coolant Injection (HPCI) and 

RCIC systems perform similar functions. The RCIC System 

design requirements ensure that the criteria of Reference 1 

are satisfied.  

The RCIC System (Ref. 1) consists of a steam driven turbine 

pump unit, piping and valves to provide steam to the 

turbine, as well as piping and valves to transfer water from 

the suction source to the core via the feedwater system 

line, where the coolant is distributed within the RPV 

through the feedwater sparger. Suction piping is provided 

from the contaminated condensate storage tank (CCST) and the 

suppression pool. Pump suction is normally aligned to the 

CCST to minimize injection of suppression pool water into 

the RPV. However, if the CCST water supply is low, or the 

suppression pool level is high, an automatic transfer to the 

suppression pool water source ensures a water supply for 

continuous operation of the RCIC System. The steam supply 

to the turbine is piped from a main steam line upstream of 

the associated inboard main steam line isolation valve.  

The RCIC System is designed to provide makeup water for a 

wide range of reactor pressures 150 psig to 1120 psig. Upon 

receipt of an initiation signal, the RCIC turbine 

accelerates to a specified speed. As the RCIC flow 

increases, the turbine control valve is automatically 

adjusted to maintain design flow. Exhaust steam from the 

RCIC turbine is discharged to the suppression pool. A full 

flow test line is provided to route water to the CCST to 

allow testing of the RCIC System during normal operation 

without injecting water into the RPV.  

(continued)

Revision No.
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RCIC System 
B 3.5.3

BASES

BACKGROUND 
(continued)

APPLICABLE 
SAFETY ANALYSES

LCO

The RCIC pump is provided with a minimum flow bypass line, 
which discharges to the suppression pool. The valve in this 
line automatically opens to prevent pump damage due to 
overheating when other discharge line valves are closed. To 
ensure rapid delivery of water to the RPV and to minimize 
water hammer effects, the RCIC System discharge piping is 
kept full of water. The RCIC System is normally aligned to 
the CCST. The height of water (> 12 ft) in the CCST is 
sufficient to maintain the piping full of water up to the 
first isolation valve in the discharge piping. The relative 
height of the feedwater line connection for RCIC is such 
that the water in the feedwater lines keeps the remaining 
portion of the RCIC discharge line full of water.  
Therefore, RCIC does not require a "keep fill" system.

The function of the RCIC System is to respond to transient 
events by providing makeup coolant to the reactor. The RCIC 
System is not an Engineered Safety Feature System and no 
credit is taken in the safety analyses for RCIC System 
operation. Based on its contribution to the reduction of 
overall plant risk, the system satisfies Criterion 4 of 
10 CFR 50.36(c)(2)(ii).

The OPERABILITY of the RCIC System provides makeup water 
such that actuation of any of the low pressure ECCS 
subsystems is not required in the event of RPV isolation 
accompanied by a loss of feedwater flow. The RCIC System 
has sufficient capacity for maintaining RPV inventory during 
an isolation event.

APPLICABILITY The RCIC System is required to be OPERABLE during MODE 1, 
and MODES 2 and 3 with reactor steam dome pressure 
> 150 psig, since RCIC is the primary non-ECCS water source 
for makeup when the reactor is isolated and pressurized. In 
MODES 2 and 3 with reactor steam dome pressure • i50 psig, 
and in MODES 4 and 5, RCIC is not required to be OPERABLE 
since the low pressure ECCS injection/spray subsystems can 
provide sufficient flow to the RPV.  

(continued)
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RCIC System 
B 3.5.3 

BASES (continued) 

ACTIONS A.1 and A.2 

If the RCIC System is inoperable during MODE 1, or MODE 2 
or 3 with reactor steam dome pressure > 150 psig, and the 
HPCI System is immediately verified to be OPERABLE, the RCIC 
System must be restored to OPERABLE status within 14 days.  
In this Condition, loss of the RCIC System will not affect 
the overall plant capability to provide makeup inventory at 
high reactor pressure since the HPCI System is the only high 
pressure system assumed to function during a loss of coolant 
accident (LOCA). OPERABILITY of HPCI is therefore 
immediately verified when the RCIC System is inoperable.  
This may be performed as an administrative check, by 
examining logs or other information, to determine if HPCI is 
out of service for maintenance or other reasons. It does 
not mean it is necessary to perform the Surveillances needed 
to demonstrate the OPERABILITY of the HPCI System. If the 
OPERABILITY of the HPCI System cannot be immediately 
verified, however, Condition B must be entered. For 
transients and certain abnormal events with no LOCA, RCIC 

*(as opposed to HPCI) is the preferred source of makeup 
coolant because of its relatively small capacity, which 
allows easier control of the RPV water level. Therefore, a 
limited time is allowed to restore the inoperable RCIC to 
OPERABLE status.  

The 14 day Completion Time is based on a reliability study 
(Ref. 2) that evaluated the impact on ECCS availability, 
assuming various components and subsystems were taken out of 
service. The results were used to calculate the average 
availability of ECCS equipment needed to mitigate the 
consequences of a LOCA as a function of allowed outag.e times 
(AOTs). Because of similar functions of HPCI and RCIC, the 
AOTs (i.e., Completion Times) determined for HPCI are also 
applied to RCIC.  

B.1 and B.2 

If the RCIC System cannot be restored to OPERABLE status 
within the associated Completion Time, or if the HPCI System 
is simultaneously inoperable, the plant must be brought to a 
condition in which the LCO does not apply. To achieve this 

(continued)
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RCIC System 
B 3.5.3 

BASES 

ACTIONS B.1 and B.2 (continued) 

status, the plant must be brought to at least MODE 3 within 
12 hours and reactor steam dome pressure reduced to 
K 150 psig within 36 hours. The allowed Completion Times 
are reasonable, based on operating experience, to reach the 
required plant conditions from full power conditions in an 
orderly manner and without challenging plant systems.  

SURVEILLANCE SR 3.5.3.1 
REQUIREMENTS 

The flow path piping has the potential to develop voids and 
pockets of entrained air. Maintaining the pump discharge 
line of the RCIC System full of water ensures that the 
system will perform properly, injecting its full capacity 
into the Reactor Coolant System upon demand. This will also 
prevent a water hammer following an initiation signal. One 
acceptable method of ensuring the line is full is to vent at 
the high points. The 31 day Frequency is based on the 
gradual nature of void buildup in the RCIC piping, the 
procedural controls governing system operation, and 
operating experience.  

SR 3.5.3.2 

Verifying the correct alignment for manual, power operated, 
and automatic valves (including the RCIC pump flow 
controller) in the RCIC flow path provides assurance that 
the proper flow path will exist for RCIC operation. This SR 
does not apply to valves that are locked, sealed, or 
otherwise secured in position since these valves were 
verified to be in the correct position prior to locking, 
sealing, or securing. A valve that receives an initiation 
signal is allowed to be in a nonaccident position provided 
the valve will automatically reposition in the proper stroke 
time. This SR does not require any testing or valve 
manipulation; rather, it involves verification that those 
valves capable of potentially being mispositioned are in the 
correct position. This SR does not apply to valves that 
cannot be inadvertently misaligned, such as check valves.  
For the RCIC System, this SR also includes the steam flow 
path for the turbine and the flow controller position.  

(continued)
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RCIC System 
B 3.5.3 

BASES 

SURVEILLANCE SR 3.5.3.2 (continued) 
REQUIREMENTS 

The 31 day Frequency of this SR was derived from the 
Inservice Testing Program requirements for performing valve 
testing at least once every 92 days. The Frequency of 
31 days is further justified because the valves are operated 
under procedural control and because improper valve position 
would affect only the RCIC System. This Frequency has been 
shown to be acceptable through operating experience.  

SR 3.5.3.3 and SR 3.5.3.4 

The RCIC pump flow rates ensure that the system can maintain 
reactor coolant inventory during pressurized conditions with 
the RPV isolated. The flow tests for the RCIC System are 
performed at two different pressure ranges such that system 
capability to provide rated flow against a system head 
corresponding to reactor pressure is tested both at the 
higher and lower operating ranges of the system. The 
required system head should overcome the RPV pressure and 
associated discharge line losses. Adequate reactor steam 
pressure must be available to perform these tests.  
Additionally, adequate steam flow must be passing through 
the main turbine or turbine bypass valves to continue to 
control reactor pressure when the RCIC System diverts steam 
flow. Therefore, sufficient time is allowed after adequate 
pressure and flow are achieved to perform these SRs.  
Reactor steam pressure must be > 920 psig to perform SR 
3.5.3.3 and > 150 psig to perform SR 3.5.3.4. Adequate 
steam flow is represented by at least 1 turbine bypass valve 
open. Reactor startup is allowed prior to performing the 
low pressure Surveillance because the reactor pressure is 
low and the time allowed to satisfactorily perform the 
Surveillance is short. The reactor pressure is allowed to 
be increased to normal operating pressure since it is 
assumed that the low pressure Surveillance has been 
satisfactorily completed and there is no indication or 
reason to believe that RCIC is inoperable. Therefore, these 
SRs are modified by Notes that state the Surveillances are 
not required to be performed until 12 hours after the 
reactor steam pressure and flow are adequate to perform the 
test. The 12 hours allowed for the flow tests after the 
required pressure and flow are reached are sufficient to 
achieve stable conditions for testing and provides a 
reasonable time to complete the SRs.  

(continued)
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RCIC System 
B 3.5.3 

BASES 

SURVEILLANCE SR 3.5.3.3 and SR 3.5.3.4 (continued) 
REQUIREMENTS 

A 92 day Frequency for SR 3.5.3.3 is consistent with the 

Inservice Testing Program requirements. The 24 month 

Frequency for SR 3.5.3.4 is based on the need to perform the 

Surveillance under conditions that apply during a startup 

from a plant outage. Operating experience has shown that 

these components usually pass the SR when performed at the 

24 month Frequency, which is based on the refueling cycle.  

Therefore, the Frequency was concluded to be acceptable from 
a reliability standpoint.  

SR 3.5.3.5 

The RCIC System is required to actuate automatically in 

order to verify its design function satisfactorily. This 

Surveillance verifies that, with a required system 
initiation signal (actual or simulated), the automatic 

initiation logic of the RCIC System will cause the system to 
operate as designed, i.e., actuation of the system 

throughout its emergency operating sequence; which includes, 
automatic pump startup and actuation of all automatic valves 

to their required positions. This surveillance also ensures 
the RCIC System will automatically restart on an RPV 
low-low water level signal received subsequent to an RPV 
high water level trip and that the suction is automatically 

transferred from the CCST to the suppression pool on a CCST 
low water level signal. The LOGIC SYSTEM FUNCTIONAL TEST 

performed in LCO 3.3.5.2 overlaps this Surveillance to 

provide complete testing of the assumed design function.  

While this Surveillance can be performed with the reactor at 

power, operating experience has shown that these components 
usually pass the SR when performed at the 24 month 
Frequency, which is based on the refueling cycle.  

Therefore, the Frequency was concluded to be acceptable from 

a reliability standpoint.  

This SR is modified by a Note that excludes vessel injection 
during the Surveillance. Since all active components are 

testable and full flow can be demonstrated by recirculation 

through the test line, coolant injection into the RPV is not 

required during the Surveillance.  

(continued)
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RCIC System 
B 3.5.3

BASES (continued)

REFERENCES 1. UFSAR, Section 5.4.6.  

2. Memorandum from R.L. Baer (NRC) to V. Stello, Jr.  
(NRC), "Recommended Interim Revisions to LCOs for ECCS 
Components," December 1, 1975.
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EMERGENCY CORE COOLING SYSTEMS 

3.5 - LIMITING CONDITIONS FOR OPERATION

A. Emergency Core Cooling System 
Operating 

The emergency core cooling systems • 3 (ECCS) shell be OPERABLE with: 

1. he core spr~y (CS) system consisting Sof two subsystems with each 

Sb. An nPERABLE flow pt capable oft 

tak g suction from sut ppression ch mberandtransfe the water ugh the sprays p erthe g ~

No-t

ECCS - Operating 3/4.5.A 

4.5 - SURVEILLANCE REQUIREMENTS

A. Emergency Core Cooling System 
Operating 

The ECCS shall be demonstrated 
OPERABLE by: 

1. At least once per 31 days: 

a. Forthe CS system,.the LPCI 
Subsystem and the HPCI system: 

L 1) Verifying that the system 
piping from the pump 

S.T 3.S. I. 1 discharge valve to the system 
isolation valve is filled with 
water.

S - ;0.0 n r m c"arf. jection 2) Verifying that each valve,.  (LPCI) u cmp d of*- manual, power operated or 
a. Four PERAR I -- p- a automatic, in the flow path a. 

that is not locked, sealed. or 1 b. An PERABLE fl otherwipe athgredlin posaefon, 
Pat Anp aois inits corre ct~ij n ~ ta g suction m the supp sian c mberrand t nsferring th waterb For ther te I pump flo controller is inmema.  

3. The high pressu cooling injection the rrect positio 
fIIPCI) system c naisting of: 

a.One OPE LE HPCI pump and 
b . A n O P E m aB L E f lo w p at h Op le d n a m n p a fr 

to the LPCI mode and not otherwise -- - c "efb r g a L~ y e g .. 9 ~ ~ eKoh inoperatble.  

• ', g • o.,tr m<o • .• " ::,i,,.

QUAD CITIES - UNITS 1 & 2
3/4.5-1 Amendment Nos. 171 & 167
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EMERGENCY CORE COOLING SYSTEMS ECCS - Operating 3/4.5.A

3.5 - LIMITING CONDITIONS FOR OPERATION 4.5 - SURVEILLANCE REQUIREMENTS

4. The automatic depressurization system 
Ifc • 35 (ADS) with at least(A)OPERABLE ADS 

valves.  

OPERATIONAL MODEMs) 1, 200 and 3".  

1. For the core spray system:

a. With one CS subsystem inoperable, 
7-.10o A/ 3 provided that the LPCI subsystem 

is OPERABLE, restore the 
inoperable CS subsystem to 
OPERABLE status within 7 days, or 
be in at least HOT SHUTDOWN 

CTION within the next 12 hours and in 
NCOLD SHUTDOWN within the 

w following 24 hours.  

b. With both CS subs e ms :L• S,0-1 inp be in at eastHO :r~t HUD N._w.itho the next/ 
12 2.hou; and in OLD SHU OWN 
within the foloig 24 holr. • 

2. For the LPCI subsystem:

/hC1)o.'J A

a. With one LPCI pump inoperablee)j,,,"
provided that both CS subsystems 
are OPERABLE, restore the 
inoperable LPCI pump to 
OPERABLE status within 30 days,

2. Verifying that, when tested pursuant to 
Specification 4.0.E:

a.

The CS pump in each subsystem 
develop a flow of at least 
4500 gpm against a test line 
pressure corresponding to a reactor 
vessel pressure of 2i90 psig.  

Two LPCI pumps together develop 
a flow of at least 9,000 gpm 
against a test line pressure 
corresponding to a reactor vessel 
pressure of 2t20 psig.

c. The HPCI pump develops a flow of 
at least 5000 gpm against a 

1 3-51.6 system head corresponding to 
reactor vessel pressure, when 
steam is being supplied to the A-3 
turbine between 920 and 1005./ 

3. At least once perts: r 

a. For the CS system, the LPCI 
subsystem, and the HPCI system, 
verify each system/subsystem 

R ,. actuates on an actual or simulated 
automatic initiation signal. Actual 
injection of coolant into the reactor 
vessel may be excluded from this 
test.

b The HPCI systen and ADS awe not required to be OPERABLE when reactor steam dome pressure is z; 150 psig.

f h p~v -- , o -• ,; i .. A, av ra t h. f .  inpe e edi el en rtroo th r minnO b ie e Alo w r hlla o st d O R A L dia J _ 6,1rt. o . s

c The provisions of Specification 4.0.D are not applicable provided the surveillance is performed within 12 hours 
ifter reactor steam pressure is adequate to perform the tea..  

QUAD CITIES - UNITS 1 & 2 3/4.5-2 Amendment Nos. in & 167
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ECCS - Operating 3/4.5.A

3.5 - LIMITING CONDITIONS FOR OPERATION

C 0H /

A M 0• 

C T/0 rd J

(or be in at least HOT SHUTDOWN 
ON I" within the next 12 hours and in 

\COLD SHUTDOWN within the 

M-1 aollowing 2:4 hours. AA 
b. With (p C subsystem otherwise 

inoperable,, provided that both CS 
* subsystems are OPERABLE, restore 

the LPCI subsystem to OPERABLE ,4 
r tts*rn7d be in at 
(1astEH-OT SHUTDOWN within the 

Smnext 12 hours and in COLD tSHUTDOWN within the following 
t24 7 hous•--,]_ 

c. With the LPCI subsystem and one 
or both CS subsystems inonerable, 
,n, at•IastH SOUTDOWsNo 
within hours a COLD 

Z /2 hou~rs ednCL .f

4.5 - SURVEILLANCE REQUIREMENTS 

b. For the HPCI system, verifying 
that:

1) The system develops a flow of 
> 5000 gpm against a system 

- head corresponding to reactor 
vessel pressure, when steam is 
being supplied to the turbine 
between ( nd 180 ppsiog..  

'2) The numi "etiU'nn i=
Outi 
the 
the

3. With the HPCI system inoperable, 
provided both CS subsystems, the LPCI 
subsystem, the ADS and the Reactor 
Core Isolation Cooling (RCIC) system 
are OPERABLE, restore the HPCI 
system to OPERABLE status within 
14day bein at least HOT 
SHUTDOWN within the next 12 hours 

ft/0I/N and reduce reactor steam dome 
pressure to < 150 psig within the 
following 24 hours.

d. Deleted.

r• . . . . A I71 A -1 

A 7

required b ACTION, maintain r Cooklnp t i o a e hea 
removal -m sue lw=Ie otr

L
The provisions of Specification 4.0.D are not Applicable provided the surveillance is performed within 12 hours after reactor steam prmeureais adequate to perform the test.
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EMERGENCY CORE COOLING SYSTEMS 

3.5 - LIMITING CONDITIONS FOR OPERATION 

4. For the ADS: 

a. With one of the above required 
ADS valves inoperable, provided 
the HPCI system, both CS 

A CTir ioJ subsystems and three LPCI pumps 
are OPERABLE, restore the 
inoperable ADS valve to OPERABLE 
status within 14 days or be mn at 
least HOT SHUTDOWN within the 

C J next 12 hours and reduce reactor 
steam dome pressure to S1 50 peig 
within the following 24 hours.  

b. With two or more of the above 
required ADS valves inoperable, be 
in at least HOT SHUTDOWN within 
12 hours and reduce reactor steam 
dome pressure to S1 50 puig within 
the following 24 hours.  

filled' isure alarm 
instru ••ation CHANN 
ino ble, perform Su lallance 
Req erement 4.5.A.1. 1) for CS 
an LPCI at least on per 24 
ho rs.

ECCS- Operating 3/4.5.A

4.5 - SURVEILLANCE REQUIREMENTS

4. At least once per j months for the 
ADS: T_ý 

a. Verifying the ADS actuates on an 
actual or simulated automatic 

31f (,q initiation signal. Actual valve 
actuation may be excluded from 
this test.  

b. Manually opening eachfADS valve_

iuwnun e reoctor steam Ipre-sre is 150 psige 
observing 01at either: 

1 The •rbine control 
turbbhe bypass velvi

?'a cIrarew 0icr091T AS

KR 3•S, . I 1 C The Pvnim of SPedficaton 4.0-D we nt aplicable Wovided the mvlllmnce i performed within 12 hours 
Wof after reactor /4.n p-4m m adequat tDno efor.t h test.  
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EMERGENCY CORE COOLING SYSTEMS

_-7T5 3,, 
ECCS - Operating 3/4.5.A

3.5 - LIMITING CONDITIONS FOR OPERATION 4.5 - SURVEILLANCE REQUIREMENTS

6. Deleted.  

7. In the eventlan ECCS system is 
d 

a injects water . t the 

8 

nt 
S R 

h 

0 

actu 
6 

pe 

Ra'='BtcoV1'Cs lent System, a cial 

0 

Report sh 11 be prepared a bmitted Ra Ch 7 ate 
is 7an 
d 
u 

diam 
t 

0 

a 
to the C mission pursuant ob 

to c 8 

n W re 

nm 'cif* *on 6.9.13 within days 
d:scrib" g the circumstanc s of-the S am ft0tnir n 

: 
I 

he 
itt 

d 

-

11 
actu n and the total is, mulated 

v ve 
M 

deac 

actu on cycles to date. current 
ya alue of the usage factor or each 

affe safety Injection ozzle shall be 
pro ad in this Special sport 

ctl' I I r never its value exc ds 0.70.fi'w
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DISCUSSION OF CHANGES 
ITS: 3.5.1 - ECCS - OPERATING 

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 3.5.A Actions 2.a and 2.b footnote (f), which provides a cross reference to 
CTS 3.9.A has been deleted. The format of the proposed Technical 
Specifications does not include providing "cross references." Proposed ITS 
3.8.1 Required Action B.2 adequately prescribes the necessary actions when 
redundant required feature(s) are inoperable. Therefore, the existing reference in 
CTS 3.5.A Actions 2.a and 2.b footnote (f) to CTS 3.9.A serves no functional 
purpose, and its removal is administrative.  

A.3 CTS 4.5.A.2.c and CTS 4.5.A.3.b.1) footnote (c) allow the HPCI flow tests to be 
performed within 12 hours after adequate reactor steam pressure is available. In 
addition, CTS 4.5.A.4.b footnote (c) allows the ADS valve actuation test to be 
deferred until 12 hours after adequate reactor steam pressure is available.  
Adequate pressure to perform the tests also implies adequate flow must be 
available to perform the tests. As such, the footnote has been modified 
(proposed Note to SRs 3.5.1.6, 3.5.1.7, and 3.5.1.10) to allow deferral until 
adequate flow is also available. Therefore, this change is considered 
administrative.  

A.4 The CTS 3.5.A Actions 2.b and 2.c, footnote (d) provides an allowance that 
when two or more RHR shutdown cooling subsystems are inoperable, if unable 
to attain COLD SHUTDOWN (MODE 4) as required by the Actions, then the 
unit is allowed to maintain reactor coolant temperature as low as practical, in lieu 
of attaining MODE 4. This footnote is removed since it provides unnecessary 
duplication of the ACTIONS required by CTS 3.6.0 and the proposed 
ACTIONS of ITS 3.4.7 and 3.4.8. Also, it contains no additional restrictions on 
the operation of the plant, and in fact, could be interpreted as a relaxation of the 
requirements to achieve MODE 4. The Action to be in MODE 4, which is 
modified by the footnote, adequately prescribes the requirement to make efforts 
to "maintain reactor coolant temperature as low as practical" (i.e., the duplicative 
requirement of the footnote). If conditions are such that MODE 4 cannot be 
attained, the Action remaihs in effect, essentially requiring efforts to reach 
MODE 4 to continue. Elimination of the footnote reflects an administrative 
presentation preference.

Quad Cities 1 and 2 I



DISCUSSION OF CHANGES 
ITS: 3.5.1 - ECCS - OPERATING 

ADMINISTRATIVE (continued) 

A.5 CTS 3.5.A Actions 1, 2, 3, and 4 provide Actions for each specific ECCS (CS, 
LPCI, HPCI and ADS). ITS 3.5.1 ACTION J provides direction for various 
interrelationships between ECCS subsystems and ADS. The ACTION requires 
entry into LCO 3.0.3 for various combinations of inoperable components which 
are consistent with the present ACTIONS for the same combinations, except as 
identified in Discussion of Changes M. 1 and L.3. Therefore, the statements in 
CTS 3.5.A Actions 1, 2, 3, and 4 that require the other ECCS equipment to be 
OPERABLE ("provided that.. ") are unnecessary and have been deleted.  

TECHNICAL CHANGES - MORE RESTRICTIVE 

M. 1 CTS 3.5.A.2 requires the low pressure coolant injection (LPCI) subsystem to be 
OPERABLE and comprised of four OPERABLE LPCI pumps and an 
OPERABLE flow path capable of taking suction from the suppression chamber 
and transferring the water to the reactor vessel. ITS 3.5.1 will require each 
ECCS injection subsystem to be OPERABLE. The Bases describes the 
OPERABILITY requirements for LPCI. There are two LPCI subsystems, each 
consisting of two motor driven pumps, piping and valves capable of transferring 
water from the suppression pool to the RPV via the "selected" recirculation loop.  
Since the CTS only requires that LPCI be able to transfer water to the reactor 
vessel this change is considered more restrictive on plant operation, however 
necessary to ensure assumptions of the design basis accidents can be satisfied. In 
addition, the allowance in CTS 3.5.A Action 2.b which allows the entire LPCI 
System to be inoperable for 7 days has been modified to allow only one LPCI 
subsystem to be inoperable (first part of ITS 3.5.1, Condition B) or one LPCI 
pump in each LPCI subsystem (second part of ITS 3.5.1 Condition C) to be 
inoperable. A new Action has also been added (ITS 3.5.1 Action D) which 
allows the entire LPCI System to be inoperable (i.e., both LPCI subsystems 
inoperable), however the Completion Time associated with this ACTION has 
been reduced to 72 hours. These changes are acceptable since with one LPCI 
subsystem inoperable or one LPCI pump in each subsystem inoperable (e.g., 2 
pumps inoperable) and the failure of another ECCS subsystem (i.e., another 
LPCI pump or CS subsystem), the ECCS continues to be able to perform its 
intended safety function. However, with the entire LPCI System inoperable 
(i.e., all four pumps or any injection pathway inoperable), the overall ECCS 
reliability is reduced because a single failure in one of the remaining 
OPERABLE subsystems (e.g., CS) concurrent with a design basis LOCA will 
result in the ECCS not being able to perform its intended function. These 
changes represent additional restrictions on plant operation necessary to maintain 
overall ECCS reliability.
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DISCUSSION OF CHANGES 
ITS: 3.5.1 - ECCS - OPERATING 

TECHNICAL CHANGES - MORE RESTRICTIVE (continued) 

M.2 Three new Surveillances have been added to the Technical Specifications.  

ITS SR 3.5.1.3 will require the verification of correct breaker alignment to the 
LPCI swing bus every 31 days. Each unit includes only one swing bus therefore 
this Surveillance will help ensure the required components are in their correct or 
designed position.  

ITS SR 3.5.1.4 will require the verification that each recirculation pump 
discharge valve cycles through one complete cycle of full travel or is de
energized in the closed position. This will ensure that each valve is capable of 
closure or is closed as required by the accident analysis. The Frequency is in 
accordance with the Inservice Testing Program. This Frequency is considered 
acceptable due to the demonstrated reliability of the valves.  

In addition, ITS SR 3.5.1.11 will require verification of the automatic transfer 
capability of the LPCI swing bus power supply from its normal power source to 
its backup power source. This will help ensure the ECCS meets its design bases 
as described in the UFSAR. The proposed Frequency of 24 months is consistent 
with the operating fuel cycle.  

These Surveillances represent additional restrictions on plant operation necessary 
to help ensure the OPERABILITY of the LPCI subsystems is maintained.  

M.3 CTS 3.5.A Action 1.b requires a normal plant shutdown with both CS 
subsystems inoperable and CTS 3.5.A Action 2.c requires a normal plant 
shutdown with the LPCI subsystem and one or both CS subsystems inoperable.  
These same conditions in the ITS will require entry into LCO 3.0.3. While 
operations in CTS 3.5.A Action 2.c may not necessarily be outside the plant 
design bases (i.e., both CS subsystems inoperable or one LPCI subsystem 
inoperable and one or both CS subsystems inoperable), these inoperabilities will 
require entry into ITS LCO 3.0.3. With HPCI System and one or more required 
ADS valves inoperable, the CTS will require entry in Specification 3.0.C since 
the plant is outside its design basis and no condition exist for this condition in 
CTS 3.5.A. CTS 3.5.A Action 4.a requires a normal plant shutdown with one 
or more required ADS valves inoperable and one or more low pressure ECCS 
subsystems inoperable. These same conditions in the proposed ITS will require 
entry into LCO 3.0.3. Operation in CTS 3.5.A Action 4.a may not necessarily 
be outside the plant design bases since CTS requires five ADS valves to be 
OPERABLE (see Discussi6n of Change L. 1). Proposed ITS 3.5.1 requires four 
ADS valves to be OPERABLE and will require entry into ITS LCO 3.0.3 
(proposed ACTION J) since the plant will be outside of the analyzed conditions.
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DISCUSSION OF CHANGES 
ITS: 3.5.1 - ECCS - OPERATING 

TECHNICAL CHANGES - MORE RESTRICTIVE 

M.3 This change represents an additional restriction on plant operation necessary to 
(cont'd) achieve consistency with other Specifications and BWR ISTS, NUREG-1433, 

Revision 1.  

TECHNICAL CHANGES - LESS RESTRICTIVE 

"Generic" 

LA. 1 The details of CTS 3.5.A relating to ECCS subsystem OPERABILITY (number 
of pumps and flow path capable of taking suction from the suppression chamber 
and transferring water to the reactor vessel) are proposed to be relocated to the 
Bases. The details for system OPERABILITY are not necessary in the LCO.  
The definition of OPERABILITY suffices. 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.  

LA.2 The description in CTS 4.5.A. 1.a.2) footnote (a) of what "correct position" 
means for an automatic valve is proposed to be relocated to the Bases. This 
detail is not necessary to ensure the automatic valves are in their proper position.  
The requirement of proposed SR 3.5.1.2 is adequate to ensure the automatic 
valves are in their proper position and the ECCS subsystems are maintained 
OPERABLE. As such, this 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.3 The details of CTS 4.5.A. 1.b, 4.5.A.3.b. 1), 4.5.A.3.b.2), and 4.5.A.4.b 
relating to methods for performing Surveillances (i.e., the minimum pressure to 
perform the low pressure HPCI flow test, verifying the HPCI System pump flow 
controller is in the correct position, verifying the HPCI suction is automatically 
transferred from the condensate storage tank to the suppression pool on the 
proper signals, and verifying proper operation of the ADS valves) are proposed 
to be relocated to the Bases. These details are not necessary to ensure the 
OPERABILITY of the ECCS subsystems. The requirements of ITS 3.5.1, 
ECCS - Operating, and the associated Surveillance Requirements are adequate 
to ensure the ECCS subsystems are maintained OPERABLE. 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.
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DISCUSSION OF CHANGES 
ITS: 3.5.1 - ECCS - OPERATING 

TECHNICAL CHANGES - LESS RESTRICTIVE (continued) 

LA.4 The description in CTS 3.5.A footnote (e), that one LPCI subsystem may be 
considered OPERABLE if capable of being manually realigned via "remote or 
local" methods is proposed to be relocated to the Bases. The detail is not 
necessary since proposed SR 3.5.1.2 will require the LPCI system valves aligned 
for decay heat removal to have the capability to be manually realigned. As such, 
this 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 Frequencies for performing CTS 4.5.A.3.a, 4.5.A.3.b. 1), 4.5.A.3.b.2), 
4.5.A.4.a, and 4.5.A.4.b (proposed SRs 3.5.1.8, 3.5.1.7, 3.5.1.9, and 3.5.1.10) 
have been extended from 18 months to 24 months. The ECCS system functional 
tests, CTS 4.5.A.3.a (proposed SR 3.5.1.8), ensure that a system initiation signal 
(actual or simulated) to the automatic initiation logic of HPCI, CS, and LPCI will 
cause the subsystems to operate as designed, including actuation of the system 
throughout its emergency operating sequence, automatic pump startup and 
actuation of all automatic valves to their required positions. The HPCI flow test, 
CTS 4.5.A.3.b. 1) (proposed SR 3.5.1.7), ensures that the HPCI System can 
perform its design function by developing the appropriate system flow. The 
HPCI automatic suction transfer test, CTS 4.5.A.3.b.2 (proposed SR 3.5.1.8 as 
discussed in Discussion of Change LA.3) ensures the HPCI suction is 
automatically transferred from the contaminated condensate storage tank to the 
suppression pool. The ADS System functional test, CTS 4.5.A.4.a (proposed SR 
3.5.1.9), ensures the mechanical portions of the ADS function (i.e., solenoids) 
operate as designed when initiated either by an actual or simulated initiation 
signal. The ADS valve test, CTS 4.5.A.4.b (proposed SR 3.5.1.10), ensures the 
valve actuator and solenoids operate properly. The proposed change will allow 
these Surveillances to extend their 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 current Specification 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 current Specification 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. The ECCS network has built-in redundancy so that no single
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DISCUSSION OF CHANGES 
ITS: 3.5.1 - ECCS - OPERATING 

TECHNICAL CHANGES - LESS RESTRICTIVE 

LD. 1 failure will prevent the starting of the ECCS system. Each of the ECCS 
injection/spray systems are tested every three months according to the ASME 
Section XI inservice testing program (proposed SR 3.5.1.5 and SR 3.5.1.6) to 
ensure that each subsystem can provide the proper flow against a specified test 
pressure. This test will detect significant failures in the ECCS subsystems to 
perform their safety function. In addition, SRs 3.5.1.1, 3.5.1.2 and 3.5.1.3 are 
also performed every 31 days to ensure the ECCS subsystems are available to 
perform their required functions. Extending the surveillance requirement on the 
ADS functional test will not have a significant impact on reliability because ADS 
is equipped with two redundant trip systems. Additionally, the relief valves 
associated with the ADS are equipped with remote manual switches so that the 
entire system can be operated manually as well as automatically. The primary 
function of ADS is to serve as a backup to the HPCI System. If HPCI were to 
fail, ADS must activate to lower reactor pressure so that the low pressure ECCS 
spray/injection systems may operate. Furthermore, as stated in the NRC Safety 
Evaluation Report (dated August 2, 1993) relating to extension of the Peach 
Bottom Atomic Power Station, Unit Numbers 2 and 3 surveillance intervals 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 safety 
systems' reliabilities are not dominated by the reliabilities of the logic 
system, 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." 

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 this conclusion. In 
addition, the proposed 24 month Surveillance Frequencies, if performed at the 
maximum interval allowed by proposed SR 3.0.2 (30 months) do not invalidate 
any assumptions in the plant licensing basis.
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DISCUSSION OF CHANGES 
ITS: 3.5.1 - ECCS - OPERATING 

TECHNICAL CHANGES - LESS RESTRICTIVE (continued) 

"Specific" 

L. 1 The number of ADS valves required to be OPERABLE in CTS 3.5.A.4 is 

proposed to be reduced from five to four. CTS 3.5.A Action 4.a, which allows 

one of the five ADS valves to be inoperable for a period of time prior to 

requiring a shutdown, CTS 3.5.A Action 4.b, which requires a shutdown when 

two or more ADS valves are inoperable, and CTS 4.5.A.4.b, which requires 
each ADS valve to be opened, have also been revised to reflect this change. This 
change is based on the analysis summarized in UFSAR, Section 6.3.3.1.4. This 

analysis demonstrates adequate core cooling is provided during a small break 
LOCA and a simultaneous battery failure (i.e., battery failure and resulting HPCI 
System failure) with two of the five ADS valves out-of-service. This change 
reflects the credit provided through the use of NRC approved methods for 
calculating more realistic (yet conservative) peak cladding temperatures during 
accident situations.  

L.2 The CHANNEL CALIBRATION of the ECCS discharge line "keep filled" 
alarm instrumentation in CTS 4.5.A.3.c does not necessarily relate directly to the 
OPERABILITY of the ECCS subsystems. The BWR ISTS, NUREG-1433, Rev.  
1, does not specify alarm-only equipment to be OPERABLE to support 
OPERABILITY of a system or component. Control of the availability of, and 
necessary compensatory activities if not available, for alarms are addressed by 
plant operational procedures and policies. This instrumentation provides an 
alarm when the discharge pressure is low. Failure of the alarm does not result in 
the ECCS subsystem being incapable of performing its intended function. The 
requirement to verify, for each ECCS injection/spray subsystem, the piping is 
filled with water from the pump discharge valve to the injection valve (proposed 
SR 3.5.1.1) will ensure the associated ECCS subsystem is OPERABLE.  
Therefore, this instrumentation, along with the supporting ACTIONS (CTS 
3.5.A Action 5) and Surveillances, are proposed to be deleted.  

L.3 Proposed ACTION G is being added to ITS 3.5.1 for the condition of HPCI 
inoperable coincident with one low pressure coolant injection subsystem (or one 
LPCI pump in each subsystem) inoperable. The current Technical Specifications 
require entry into Specification 3.0.C (ITS LCO 3.0.3) for this condition, 
implying that the plant is outside design basis. The analyses summarized in 
UFSAR Section 6.3.3 demonstrate that adequate core cooling is provided by the 
OPERABLE HPCI or ADS System and the remaining OPERABLE low pressure
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DISCUSSION OF CHANGES 
ITS: 3.5.1 - ECCS - OPERATING 

TECHNICAL CHANGES - LESS RESTRICTIVE 

L.3 injection/spray systems. However, the redundancy has been reduced such 
(cont'd) that another single failure may not maintain the ability to provide adequate core 

cooling. Proposed ACTION G requires a restrictive Completion Time of 72 
hours since both a high pressure (HPCI) and a low pressure subsystem (or one 
LPCI pump in each subsystem) are inoperable. This Completion Time is based 
on a reliability study (Memorandum from R. L. Baer (NRC) to V. Stello, Jr.  
(NRC), "Recommended Interim Revisions to LCOs for ECCS Components," 
December 1, 1975) and has been found to be acceptable through operating 
experience.  

L.4 The CTS 3.5.A Action 7 requirement to submit a Special Report for ECCS 
actuation and injection is adequately addressed by 10 CFR 50.73(a)(2)(iv). This 
CFR section requires an LER to be submitted for any event or condition that 
resulted in manual or automatic ECCS "actuation." Therefore, this LER will 
cover any "actuation and injection" as stipulated by the Special Report. This 
LER is required to be submitted within 30 days which also meets the Special 
Report requirement of 90 days. The necessary actuation cycle information for 
Quad Cities 1 and 2 will be controlled by plant procedures. Regulations provide 
sufficient control of these provisions for their removal from Technical 
Specifications.  

RELOCATED SPECIFICATIONS 

None
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DISCUSSION OF CHANGES 
ITS: 3.5.2 - ECCS - SHUTDOWN 

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 4.5.B requires the required ECCS to be demonstrated OPERABLE per 
CTS 4.5.A. Under the new format of BWR ISTS, NUREG-1433, Revision 1, 
the individual Surveillance Requirements of CTS 4.5.B are listed in ITS 3.5.2, 
the ECCS - Shutdown Specification, instead of simply referring to the 
Surveillances in ITS 3.5.1, the ECCS - Operating Specification. Therefore, the 
applicable Surveillance Requirements for CTS 4.5.A for low pressure ECCS are 
also presented in the Surveillance Requirements for this Specification. As such 
this rewording is merely an administrative change. The changes in these 
individual test requirements have been discussed in ITS 3.5.1 Surveillance 
Requirements discussions and Discussion of Change M. 1 for ITS 3.5.2.  

A.3 The CTS 3.5.B Action 2 and CTS 3.5.C Action 2 requirements to establish 
SECONDARY CONTAINMENT INTEGRITY within the next 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 result in "non-compliance with the Technical Specifications" and a 
requirement for an LER. The intent of the ACTIONS is more appropriately 
presented in ITS 3.5.2 Required Actions D. 1, D.2, and D.3, which require 
actions to be initiated immediately 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 provision to violate the boundary for 
up to 8 hours exist. However, this conservatism comes from the understanding 
that if best efforts to establish the boundary exceeded 8 hours, no LER would be 
required.  

This interpretation of the ACTIONS intent is supported by the BWR Standard 
Technical Specifications, NUREG-1433, Rev. 1. Because this is an enhanced 
presentation of existing intent, the proposed change is considered administrative.
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DISCUSSION OF CHANGES 
ITS: 3.5.2 - ECCS -, SHUTDOWN 

ADMINISTRATIVE (continued) 

A.4 This proposed change replaces the use of the defined term SECONDARY 
CONTAINMENT INTEGRITY in CTS 3.5.3 Action 2 and CTS 3.5.C Action 2 
with the essential elements of that definition. Refer also to the Discussion of 
Changes in the Definition section (Chapter 1.0), which addresses deletion of the 
Secondary Containment Integrity definition. The change is editorial in that all 
the individual requirements are specifically addressed by ITS 3.5.2 Required 
Actions D. 1, D.2, and D.3. Therefore, the change is a presentation preference 
adopted by the BWR ISTS, NUREG-1433, Rev. 1, and is considered 
administrative only.  

A.5 The statement in CTS 3.5.B footnote (b) and CTS 3.5.C footnote (a), that the 
ECCS is not required to be OPERABLE provided "that the reactor vessel head is 
removed, the cavity is flooded" has been deleted. The footnotes also require the 
spent fuel pool gates to be removed and the water level maintained within the 
limits of Specifications 3. 10.G and 3. 10.H. The spent fuel pool gates can be 
removed and the water level maintained within the limits of CTS 3.10. G and 
3. 10.H only if the head is also removed and the cavity flooded, since CTS 
3.10.G (ITS 3.9.6 and 3.9.7) is applicable only during handling of fuel 
assemblies or control rods within the reactor pressure vessel. Therefore, these 
additional words have been deleted as an administrative change.  

A.6 The CTS 3.5.C.1 and associated Applicability, Action 1, and CTS 4.5.C.1 
requirements are being moved to ITS 3.6.2.2 in accordance with the format of 
the BWR ISTS, NUREG-1433, Revision 1. Any technical changes to this 
requirement will be addressed in the Discussion of Changes for ITS: 3.6.2.2.  

A.7 CTS 4.5.C.2.b requires periodic verification that the specified conditions of 
CTS 3/4.5.C.2 Applicability footnote (a) are met when the suppression pool is 
inoperable. Periodic verification that the unit condition remains within the 
Applicability and that entry into an ACTION has not occurred is not used in the 
BWR ISTS, NUREG-1433, Rev. 1 (and not typically found in current Technical 
Specifications). In general, this type of requirement is addressed by plant 
specific processes that continuously monitor plant conditions to ensure changes in 
MODES or other specified applicable conditions are performed in accordance 
with Technical Specifications and to ensure changes in the status of the plant that 
require entry into ACTIONS are identified in a timely manner. As a result, the 
CTS 4.5.C.2.b requirement for footnote (a) to be satisfied serves no safety 
purpose and is not included in ITS 3.5.2. Since this change is an enhanced 
presentation of existing iniient, the change is considered administrative.
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DISCUSSION OF CHANGES 
ITS: 3.5.2 - ECCS - SHUTDOWN 

TECHNICAL CHANGES - MORE RESTRICTIVE 

M. 1 CTS 4.5.B requires that each LPCI pump develop the required flow when tested 
pursuant to Specification 4.0.E. ITS SR 3.5.2.4 also requires the surveillance to 
be performed, however, explicit values of flow (4500 gpm) and system head 
corresponding to reactor pressure (20 psig) are specified. Since explicit values 
are provided this change is considered more restrictive.  

M.2 The allowance in CTS 3/4.5.C.2 footnote (a) and CTS 3.5.C Action 2 footnote 
(a) to not require the suppression pool to be OPERABLE during cavity flooding 
have been deleted. The ITS will require the suppression pool to be within the 
required limits until the cavity is completely flooded (as well as all other listed 
requirements met). This will ensure sufficient makeup water is available for the 
ECCS pumps during the cavity flooding operation. This is an additional 
restriction on plant operation.  

TECHNICAL CHANGES - LESS RESTRICTIVE 

"Generic" 

LA. 1 The details relating to system OPERABILITY in CTS 3/4.5.B (what constitutes 
an OPERABLE ECCS subsystem), and CTS 3.5.C.2 (reference for suppression 
chamber level) are proposed to be relocated to the Bases. ITS 3.5.2 will 
continue to require two ECCS subsystems to be OPERABLE and suppression 
chamber level to be maintained. The details for system OPERABILITY are not 
necessary in the LCO. The definition of OPERABILITY suffices. 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.  

LA.2 The description in CTS 3.5.B footnote (a), that the LPCI may be considered 
OPERABLE if capable of being manually realigned via "remote or local" 
methods is proposed to be relocated to the Bases. The detail is not necessary 
since proposed SR 3.5.2.3 will require that the LPCI system valves aligned for 
decay heat removal have the capability to be manually realigned. As such, this 
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.
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DISCUSSION OF CHANGES 
ITS: 3.5.2 - ECCS - SHUTDOWN 

TECHNICAL CHANGES - LESS RESTRICTIVE (continued) 

LD. 1 CTS 4.5.B requires ECCS to be demonstrated OPERABLE per Surveillance 
Requirement 4.5.A. This includes the actual or simulated automatic initiation 
test associated with the CS and LPCI subsystems which is currently required to 
be performed at an 18 month Frequency specified in CTS 4.5.A.3.a (Although 
HPCI is included in CTS 4.5.A.3.a it is not applicable to MODES 4 and 5 since 
it is not required to be OPERABLE). The Frequency for performing CTS 
4.5.A.3.a during shutdown (proposed SR 3.5.2.5) has been extended from 18 
months to 24 months. The ECCS system functional tests, CTS 4.5.A.3.a 
(proposed SR 3.5.2.5) ensure that a system initiation signal (actual or simulated) 
to the automatic initiation logic of CS and LPCI will cause the subsystems to 
operate as designed, including actuation of the system throughout its emergency 
operating sequence, automatic pump startup and actuation of all automatic valves 
to their required positions. 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 current Specification 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 current Specification 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.  
During MODE 4 and 5 operations, two low pressure ECCS injection/spray 
subsystems are required to be OPERABLE. Based on engineering judgement 
only one low pressure ECCS injection/spray subsystem is necessary to maintain 
adequate reactor vessel water level in the event of an inadvertent vessel 
draindown. Therefore, by requiring two ECCS injection/spray subsystems to be 
OPERABLE adequate redundancy is provided. Each of the ECCS 
injection/spray systems are tested every three months according to the ASME 
Section XI inservice testing program (proposed SR 3.5.2.4) to ensure that each 
subsystem can provide the proper flow against a specified test pressure. This test 
will detect significant failures in the ECCS subsystems to perform their safety 
function. In addition, SRs 3.5.2.1, 3.5.2.2, and 3.5.2.3 are also performed 
more frequently to ensure the ECCS subsystems are available to perform their 
required functions. Furthermore, as stated in the NRC Safety Evaluation Report 
(dated August 2, 1993) relating to extension of the Peach Bottom Atomic Power 
Station, Unit Numbers 2 and 3 surveillance intervals from 18 to 24 months:

Quad Cities 1 and 2 4



DISCUSSION OF CHANGES 
ITS: 3.5.2 - ECCS - SHUTDOWN 

TECHNICAL CHANGES - LESS RESTRICTIVE 

LD. 1 "Industry reliability studies for boiling water reactors (BWRs) prepared 
(cont'd) by the BWR Owners Group (NEDC-30936P) show that the overall safety 

systems' reliabilities are not dominated by the reliabilities of the logic 
system, 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." 

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 this conclusion. In 
addition, the proposed 24 month Surveillance Frequencies, if performed at the 
maximum interval allowed by proposed SR 3.0.2 (30 months) do not invalidate 
any assumptions in the plant licensing basis.  

"Specific" 

L. 1 The requirement of CTS 3.5.B Action 2 to suspend CORE ALTERATIONS 
when both ECCS subsystems are inoperable and the requirement of CTS 3.5.C 
Action 2 to suspend CORE ALTERATIONS when the suppression pool water 
level requirement is not within limit have been deleted. Refueling LCOs provide 
requirements to ensure safe operation during CORE ALTERATIONS including 
required water level above the RPV flange. The ECCS function provides 
additional protection for loss of vessel inventory events. However, these events 
are not initiated by, nor is the response of ECCS hampered by, CORE 
ALTERATION operations. Therefore, ITS 3.5.2 does not require this 
ACTION.  

L.2 One of the provisions of CTS 3.5.C.2 that allows the suppression pool to be 
drained is that no operations are performed that have a potential for draining the 
reactor vessel (OPDRVs). CTS 3.5.C Action 2 requires suspension of OPDRVs 
if the suppression pool water level is not within limits or if the suppression pool 
is drained and the requirements of CTS 3.5.C.2 are not met. However, for the 
requirements of CTS 3.5.C.2 to be met OPDRVs must be suspended. Therefore, 
CTS 3.5.C.2 does not allow OPRDVs when the source of water is the condensate 
storage tank (known as the Contaminated Condensate Storage Tank (CCST) in
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DISCUSSION OF CHANGES 
ITS: 3.5.2 - ECCS - SHUTDOWN 

TECHNICAL CHANGES - LESS RESTRICTIVE 

L.2 the ITS). CTS 3.5.B Action 1 allows OPDRVS to be performed for up to 4 
(cont'd) hours with one required ECCS subsystem inoperable. In CTS 3.5.B no 

restrictions apply regarding water sources and the available source may be from 
either the suppression pool or the CCST. ITS 3.5.2 relaxes the limitation in CTS 
3.5.C if the water source is only available from the CCST and OPDRVs are in 
progress. If OPDRVs are in progress only one ECCS subsystem is allowed to 
credit the CCST as indicated in proposed Note to SR 3.5.2.1 .b, therefore, one 
ECCS subsystem must be declared inoperable. This is necessary since the 
available volume is limited. This will therefore limit the time that OPDRVs can 
be performed, since an ECCS subsystem must be declared inoperable and ITS 
3.5.2 Required Action A.1 only provides 4 hours to restore the inoperable ECCS 
subsystem to OPERABLE status prior to suspending OPDRVs. Therefore, when 
credit is being taken for the CCST and the suppression pool level is not within 
limits operations must be in accordance with ITS 3.5.2 ACTIONS A and B, 
where the Required Action of Condition B precludes OPDRVs (note that 
Condition B applies 4 hours after Condition A, i.e., one ECCS subsystem 
inoperable, is entered). This change is considered acceptable given the 
remaining OPERABLE ECCS subsystem and the low probability of a reactor 
vessel drain down event during this time period.  

L.3 The CTS 3.5.C.2.b requirement to "lock" the reactor mode switch in Shutdown 
or Refuel when the suppression pool is not within the required limit or is 
drained, and the CTS 3.5.C Action 2 requirement to "lock" the reactor mode 
switch in shutdown when the suppression pool water level is not within the 
required limit or is drained and the CTS 3.5.C.2 requirements not met, are 
proposed to be deleted. The position of the reactor mode switch is adequately 
controlled by the MODES definition Table (proposed Table 1.1-1). Reactor 
mode switch positions other than Refuel and Shutdown result in the unit entering 
some other MODE; with the associated Technical Specification compliance 
requirements of that MODE and of proposed LCO 3.0.4. Only the Shutdown or 
Refuel position of the reactor mode switch are allowed for ITS 3.5.2 since a 
reactor mode switch position of other than Shutdown or Refuel results in entry 
into a MODE other than MODE 4 or 5. Therefore, the requirement to "lock" 
the reactor mode switch in Shutdown or Refuel is proposed to be deleted from 
Technical Specifications.  

L.4 CTS 4.5.C.2.b, the verification that the requirements in CTS 3.5.C.2 are 
satisfied every 12 hours when the suppression chamber water level limit is not 
met, has been modified to bnly require the Surveillances to be verified at the 
current specified frequencies not at this 12 hour frequency. CTS 3.5.C.2
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DISCUSSION OF CHANGES 
ITS: 3.5.2 - ECCS - SHUTDOWN 

TECHNICAL CHANGES - LESS RESTRICTIVE 

L.4 specifies that no operations are performed that have a potential for draining the 
(cont'd) reactor vessel (revised as discussed in Discussion of Change L.2), the reactor 

mode switch is locked in the shutdown or Refuel position (deleted as discussed in 
Discussion of Change L.3), the condensate storage tank contains a specified 
volume of water (the 12 hour Frequency will be retained as indicated in proposed 
SR 3.5.2.1.b), and the ECCS are OPERABLE per Specification 3.5.B.  

In the ITS, the requirements of 3/4.5.C and 3/4.5.B are incorporated in one 
Specification (ITS 3.5.2) and only the normal Surveillance Frequencies are 
proposed. This change is based on the fact that it is overly conservative to 
assume that systems or components are inoperable when a surveillance has not 
been performed. The opposite is in fact the case, the vast majority of 
surveillances demonstrate that systems or components in fact are operable.  
Therefore, even with low suppression pool level, the normal frequencies (e.g., 
LPCI testing in accordance with the Inservice Testing Frequency) are considered 
sufficient to ensure the OPERABILITY of the systems and that the parameters 
are within limits.  

L.5 The condensate storage tank (known as the contaminated condensate storage tank 
in the ITS) water level requirement in CTS 3.5.B. 1.a.2), CTS 3.5.B.2.b.2) and 
CTS 3.5.C.2.c for MODE 4 and 5 is proposed to be decreased from 140,000 
available gallons to 50,000 available gallons (7.5 ft from the bottom of the tank) 
in ITS SR 3.5.2.1.b. The new water level is based on ensuring adequate net 
positive suction head (NPSH) and vortex prevention for all of the ECCS pumps, 
and provides 50,000 gallons of water for a recirculation/makeup volume. These 
three considerations (NPSH, vortexing, and recirculation/makeup volume) are 
described in the Bases as the reason for the level requirement. The proposed 
water level requirement will ensure there is a sufficient volume of water available 
for more than ten minutes with one ECCS pump operating at the required flow 
rate. This will provide time for the operators to obtain additional water supply 
for the contaminated condensate storage tank or obtain an alternate makeup 
source.  

RELOCATED SPECIFICATIONS 

None

Quad Cities 1 and 2 7



__TT5 3.5.3
L

EMERGENCY CORE COOLING SYSTEMS

3.5 - UMITING CONDITIONS FOR OPERATION 

D. Reactor Core Isolation Cooling System 
LC.O 3.5.3 The reactor core isolation cooling (RCIC) system shall be OPERABLF. h / an LA

a alomet .y tekin sucti• from e 
I •ppr ne n chmlre atrsnsfe ing he) 

aNter t 'the rang or pr urn v Wo -• S
R 315.3. 8.a.

APPLICABILITY:

RCIC 3/4.5.D 

4.5 - SURVEILLANCE REQUIREMENTS 

D. Reactor Core Isolation Cooling System 

The RCIC system shall be demonstrated 
OPERABLE: 

1. At least once per 31 days by:

Verifying that the system piping 
from the pump discharge valve to 
the system isolation valve is filled 
with water.

OPERATIONAL MODEls) 1, 2 and 3 with 
reactor steam dome pressure > 150 psig.

W-ith the RCIC system inoperable, operatior 
ACT-IO' jmay continue provided the HPCI system is 

A -OPERABLE; restore the RCIC system to 
LOPERABLE status within 14 daysaor be in 
•at least HOT SHUTDOWN within the next 

,qCTioA/ _12 hours and reduce reactor steam dome 
13 pressure to :5150 psig within the following 

h4 hours.

sk 
3.5.3.3 

AJoTF

b. Verifying that each valve, manual, 
5R 3-.5.3.2 power operated or automatic in the 

flow path that is not locked, sealed 
or otherwise secured in position, is 
in its correct position.  

co. ole, in oPu flo

2. At least once per 92 days, when tested 
5R 3.5.3.3 pursuant to 4.0.E. by verifying that the 

RCIC pump develops a flow of 
2400 gpm against a system head 
corresponding to reactor vessel 
pressure when steam is being supplied A.  
to the turbine between 920 and 100 
ps z4 LID. I 

3. At least once per m2onthhs bby:

a. FVerifying the RCIC system actuates 
SRs .s.3.s -Ion an actual or simulated 

Lautomatic initiation signal. fActual 
,S _ 1injection of coolant into the reactor 

f4 o-rF_ vessel may be excluded.

a The prYisios of SIpcacation 4.0.D wm not applice provided the survilance is Performe wih 12 ho= 
after r a tor ste prnssures adequant the test.  

QUAD CITIES - UNITS 1 & 2 •ftAl A. .e.  
4.5-10ta Amendment Nos. 1718 a6 
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EMERGENCY CORE COOLING SYSTEMS 

3.5 - UMITING CONDITIONS FOR OPERATION

RCIC 3/4.5.D

4.5 - SURVEILLANCE REQUIREMENTS

SR 3.5.3.4
b. Verifying that the system will 

develop a flow of >400 gpm 
against a system head 
corresponding to reactor vessel Al pressure, when steam is supplied ,,t• 

to the turbine at a pressure 
S1I O psi . f A 3 /

S9 3,53"4 a The provisions of Specification 4.0.D w not npplicable provide the surveillanc is perforned within 12 houm 

NOTre atter reactor mta premssu adequate the text.  

QUAD CITIES - UNITS 1 & 2 314.5-11 Amendment Nos. r a 0¢7
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DISCUSSION OF CHANGES 
ITS: 3.5.3 - RCIC 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 4.5.D.2 footnote (a) and CTS 4.5.D.3.b footnote (a) allow the RCIC flow 
tests to be deferred until 12 hours after adequate pressure is available. Adequate 
pressure to perform the tests also implies adequate flow must be available to 
perform the tests. As such, the footnote has been modified (proposed Notes to 
SR 3.5.3.3 and SR 3.5.3.4) to allow deferral until adequate flow is also 
available. Therefore, this change is considered administrative.  

TECHNICAL CHANGES - MORE RESTRICTIVE 

None 

TECHNICAL CHANGES - LESS RESTRICTIVE 

"Generic" 

LA. 1 The details of CTS 3.5.D relating to system OPERABILITY (in this case that the 
RCIC System shall have a flow path capable of taking suction from the 
suppression pool and transferring water to the reactor pressure vessel) are 
proposed to be relocated to the Bases. The details for system OPERABILITY 
are not necessary in the LCO. The definition of OPERABILITY suffices. 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.  

LA.2 The details of CTS 4.5.D. 1.c and 4.5.D.3.c relating to methods for performing 
Surveillances (i.e., verifying that the RCIC pump controller is in the correct 
position and verifying the RCIC suction is automatically transferred from the 
condensate storage tank, lnown as the contaminated condensate storage tank in 
the ITS, to the suppression pool on the proper signal) are proposed to be 
relocated to the Bases. These details are not necessary to ensure the 
OPERABILITY of the RCIC System. The requirements of ITS 3.5.3, RCIC
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DISCUSSION OF CHANGES 
ITS: 3.5.3 - RCIC SYSTEM 

TECHNICAL CHANGES - LESS RESTRICTIVE 

LA.2 System, and the associated Surveillance Requirements are adequate to ensure the 
(cont'd) RCIC System is maintained OPERABLE. 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.  

LA.3 CTS 4.5.D.3.b requires verifying RCIC System flow when steam pressure is 
between 150 and 180 psig. The minimum pressure for the test (150 psig) is 
proposed to be relocated to the Bases in the form of a discussion describing when 
adequate pressure is available to perform the test. This allowance is in the CTS 
as footnote (a) (proposed Note to SR 3.5.3.4), which describes that the test only 
has to be performed within 12 hours after reactor steam pressure is adequate to 
perform the test. The proposed Bases description provides the detail as to when 
adequate pressure is available. These details are not necessary to ensure the 
OPERABILITY of the RCIC System. The requirements of ITS 3.5.3 and SR 
3.5.3.4 are adequate to ensure the RCIC System is maintained OPERABLE. As 
such, 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 Frequencies for performing CTS 4.5.D.3.a, 4.5.D.3.b and 4.5.D.3.c 
(proposed SRs 3.5.3.4 and 3.5.3.5) have been extended from 18 months to 
24 months. The RCIC system functional test (proposed SR 3.5.3.5) ensures that 
a system initiation signal (actual or simulated) to the automatic initiation logic of 
RCIC will cause the system or subsystems to operate as designed, including 
actuation of the system throughout its emergency operating sequence, automatic 
pump startup and actuation of all automatic valves to their required positions.  
The RCIC low pressure flow test (proposed SR 3.5.3.4) ensures the RCIC 
system is capable of performing its design function before reactor pressure is 
increased above the system minimum operating pressure. The proposed change 
will allow these Surveillances to extend their 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 current Specification 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 current 
Specification 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

Quad Cities 1 and 2 2



DISCUSSION OF CHANGES 
ITS: 3.5.3 - RCIC SYSTEM 

TECHNICAL CHANGES - LESS RESTRICTIVE 

LD. 1 pass their Surveillances at the current Frequency. An evaluation has been 
(cont'd) 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. The increased interval between SR 
performances is acceptable because RCIC is not a system that is taken credit for 
in the safety analysis. Additionally, the functions performed by RCIC can be 
performed by HPCI, and Technical Specifications do not permit HPCI and RCIC 
to be inoperable concurrently. Therefore, the impact of this change, if any, on 
system availability is minimal. In addition to the low pressure flow test for 
which the frequency is being extended, ASME Section XI inservice testing 
program and SR 3.5.3.3 will still require that RCIC is tested every 3 months to 
ensure required flow at normal operating pressure. Although conducted at 
normal operating pressure, this test would detect significant failures of the RCIC 
turbine or pump that could lead to the failure of the RCIC system to perform its 
safety function at low reactor pressures. Furthermore, as stated in the NRC 
Safety Evaluation Report (dated August 2, 1993) relating to extension of the 
Peach Bottom Atomic Power Station, Unit Numbers 2 and 3 surveillance 
intervals 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 safety 
systems' reliabilities are not dominated by the reliabilities of the logic 
system, 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." 

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 4.5.D.3.a, 4.5.D.3.b and 4.5.D.3.c 
as implemented in SR 3.5.3.4 and SR 3.5.3.5. In addition, the proposed 24 
month Surveillance Frequencies, if performed at the maximum interval allowed 
by proposed SR 3.0.2 (30 months) do not invalidate any assumptions in the plant 
licensing basis.  

"Specific" 

None
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DISCUSSION OF CHANGES 
ITS: 3.5.3 - RCIC SYSTEM 

RELOCATED SPECIFICATIONS 

None
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DISCUSSION OF CHANGES 
ITS: SECTION 3.5 - ECCS AND RCIC SYSTEM 

The Bases of the current Technical Specifications for this section (pages B 3/4.5-1 through 
B 3/4.5-3) have been completely replaced by revised Bases that reflect the format and 
applicable content of the Quad Cities 1 and 2 ITS Section 3.5, consistent with the BWR ISTS, 
NUREG-1433, Rev. 1. The revised Bases are as shown in the Quad Cities 1 and 2 ITS Bases.
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AH Ck~.je Q.A

ECCS-Operating 
3.5.1 

CTS 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) AND REACTOR CORE ISOLATION COOLING 
(RCIC) SYSTEM 

3.5.1 ECCS-Operating

LCO 3.5.1 Each ECCS injection/spray subsystem and the Automatic 
Depressurization System (ADS) function ofty/ 
relief valves shall be OPERABLE.

5.AS, APPLICABILITY: MODE 1, 
MODES 2 and 3, except high pressure coolant injection (HPCI) 

and ADS valves are not required to be OPERABLE with 
2 fr, oNX A/ S,4 reactor steam dome pressure : f15 psi.g.  

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

(A. One low press~ ECCS, A.1 Restore low pressui' 7 days 
injection/spriy ECCS njecton/spIy 
subsystem in perable. - subsystem to OPEnrBLE 

status. /
-_ I _ __

Required Action and 
associated Completion 
Time of Condition A 
not met.  

B or D

HPCI System 
inoperable.

.2

Be in MODE 3.  

Be in MODE 4.

$.1 Verify by 
administrative means 
RCIC System is 
OPERABLE.

V.2 Restore HPCI System 
to OPERABLE status.

12 hours 

36 hours

14 days

(continued)

Rev 1, 04/07/95
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INSERT ACTIONS A. B, C. & D

-/s,14 A. One Low Pressure 
Coolant Injection 
(LPCI) pump 
inoperable.

A.1 Restore LPCI pump to 
OPERABLE status.

4 4.

•- sA "B.

KsA6 C.  

D.  

Sm 

< z• 10 c,.A-1

One LPCI subsystem 
inoperable for reasons 
other than Condition 
A.  

OR 

One Core Spray 
subsystem inoperable.

One LPCI pump in each 
subsystem inoperable.

Two LPCI subsystems 
inoperable for reasons 
other than Condition 
C.

B.1

C.1

Restore low pressure 
ECCS injection/spray 
subsystem to OPERABLE 
status.

Restore one LPCI pump 
to OPERABLE status.

I I

D.1 Restore one LPCI 
subsystem to OPERABLE 
status.

Insert Page 3.5-1

30 days

7 days

7 days

72 hours
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ECCS-Operati ng 
3.5.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

HPCI System 
inoperable.

<pDC L.3) 

'. A \4 .i

One low pressure ECCS 
injection/spray 
subsystem is 
inoperable p

One[ADS valve 
inoperable.

F. One ADS valve 
inoperable.  

One low pre u 
injection/s ra 
subsystem *o

,re ECCS

d).1 Restore HPCI System 
to OPERABLE status.  

on 

'.2 Restore low pressure 
ECCS injection/spray 
subsystem to OPERABLE 
status. E;

I - I

Restore ADS valve to 
OPERABLE status.

4 4
.1 ______________________

F.1 Resto ADS valve to 
OP E status.  

F.2 Restore low pressure 

• EC• injiection/spray s stat

72 hours 

72 hours

14 days

72 hurs 

hours

-- 0 Two or moreiADS valves al Be in MODE 3. 12 hours 
rI " 

inoprable.• 
12 our 

V.2 Reduce reactor steam 36 hours 
Required Action an dome pressure to 
associated Completion 5 ISO i.  

or ( tnot mu.  

S~(continued)
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ECCS-Operati ng 
3.5.1 

ACTIONS (continued) 

CONDITION REQUIRED ACTION *COMPLETION TIME 

Two or more low /fL1 Enter LCO 3.0.3. Imuediately 
nwaetwP m ,I rii

Rev 1, 04/07/95
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ECCS-Operating 
3.5.1

<C 

('f. 5A. .a,.I

SURVEILLANCE REQUIREMENTS

SURVEILLANCE

SR 3.5.1.1 Verify, for each ECCS injection/spray 
subsystem, the piping is filled with water 
from the pump discharge valve to the 
injection valve.

SR 3.5.1.2 NOTE 
Low pressure coolant injection (LPCI) 
subsystems may be considered OPERABLE 
during alignment and operation for decay 
heat removal with reactor steam dome 
Spressure less than Jthe Residual Heat 
Removal (RHR) cut in permissive pressurel/ 
in NODE 3, if capable of being manually 
realigned and not otherwise inoperable.  

Verify each ECCS injection/spray subsystem 
manual, power operated, and automatic valve 
in the flow path, that is not locked, 
sealed, or otherwise secured in position, 
is in the correct position.

SR y .1.3 Verify ADS [air s pply header] •ressure is 
2t O]psig.

5

Verify the [RHR] Syst . cross tie valve(s] 
[is] closed and powe/ is removed from the 
valve operator[s]. / /

4 boc M. )

• J • • |/

U

FREQUENCY
*

31 days

31 days

I.

131 days \ 1;I1

\ Cc�r'rect I EAkSrGZJS �vae�t (continued)
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ECCS-Operating 
3.5.1

(CT:S> SURVEILLANCE REQUIREMENTS (continued)_________

SURVEILLANCE

<IDoc M.2.)

Verify each recirculatlo pup discharge 
valve -jyrEW cycles through one 
complete cycleffu I travel tor is 
de-energized in the closed positionr.

SR 3 .5.1 Verify the following ECCS pumps develop the) 
specified flow rate {against a4 gH 
corresponding to the specified reactor 
pressure]---Vf. ' 

pau# ANO CORRESPONDING 
ptiSVA OF TO A REACTOR SYSTEM FLOW RATE EM PR ESSUE OFX 

Core < 5700 
Spray k 4Z gpm 411 44 •psig 

Skgpm 424 > 4203 psig

SR 3.5.1.9) 

T0

NOTE 
Not required to be performed until 12 hours 
after reactor steam pressure and flow 
are adequate to perform the test.

Vef, with treactor pressure'j-ressur4 ý 
ý- ýand 5k4920 ps1g, the HPCI pump can develop 

a flow rate k gpm.against a system 
head correspondingIto reactor pressure.__

4E

FREQUENCY

2

In accordance 
with the 
Inservice 
Testing

4.

-2E
(continued)

Rev 1, 04/07/95
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ECCS-Operatig 
3.5.1

SURVEILLANCE REQUIREMENTS (continued) 

SURVEILLANCE

SR 3.5.140 ,'NOTE 
Not required to be performed until 12 hours 
after reactor steam pressure and flow are 
adequate to perform the test.

Verify, with treactor pressure :g [I 
psig, the HPCI pump can develop a flow rate 
k-t gifW 4gpmagalnst a system head corresponding to reactor pressure4.

<~S~SR33.5.1SR

S3.S .1.  

SR 3.5.1.  

Oc M10

-NOOTE 
Vessel injection/spray may be excluded.  

Verify each ECCS injection/spray subsystem 
actuates on an actual or simulated 
automatic initiation signal.

-NOTE-
Valve actuation may be excluded.  

Verify the ADS actuates on an actual or 
simulated automatic initiation signal.

""NOTE.NO TE 
Not required to be performed until 12 hours 
after reactor steam pressure and flow are 
adequate to perform the test.

Verify each 
actuated.

FREQUENCY

.9

-ET

144 3months

I.

C[ Jmonths

I_________

�0

Rev 1, 04/07/95
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INSERT SR 3.5.1.12
471r)

SR 3.5.1.11 Verify automatic transfer capability of the 
LPCI swing bus power supply from the normal 
source to the backup source.

Insert Page 3.5-6

24 months



JUSTIFICATION FOR DEVIATIONS FROM NUREG-1433, REVISION 1 
ITS: 3.5.1 - ECCS - OPERATING 

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

2. Three new ACTIONS (ITS 3.5.1 ACTIONS A, C, and D) are added to BWR ISTS, 
NUREG-1433, Revision 1 Specification 3.5.1 to allow one LPCI pump to be inoperable 
for 30 days, one LPCI pump in each subsystem to be inoperable for 7 days, and two 
LPCI subsystems inoperable for 72 hours. In addition, ISTS 3.5.1 Condition A (ITS 
3.5.1 Condition B) has been modified to reflect the inclusion of ACTION A. These 
Conditions are provided in the current Technical Specifications. Due to these 
additions, subsequent Conditions and Required Actions have been modified and 
renumbered as required. ITS 3.5.1 ACTION C is similar to the change in ISTS 3.5.1 
ACTION A from TSTF-318, Rev. 0. The other changes of TSTF-318, Rev. 0, are not 
incorporated in ITS 3.5.1 since they are not supported by current analyses.  

3. The word "required" has been added consistent with its use throughout the ITS (only 

four of the five installed ADS valves are required).  

4. Change made to be consistent with the Writer's Guide.  

5. ISTS SR 3.5.1.3 has been deleted to reflect the plant design. The pneumatic operated 
Target Rock valve is not credited for the ADS function. Only three of the four relief 
valves are credited. Therefore, the requirement to verify the ADS supply header 
pressure required for pneumatic operation is not required. Subsequent SRs have been 
renumbered as required.  

6. The brackets have been removed and the information deleted since it does not apply.  
Subsequent SRs have been renumbered as required.  

7. LPCI injection and recirculation pump discharge valves are supplied by the LPCI swing 
bus. Proper breaker alignment is necessary to help ensure OPERABILITY of these 
valves. Therefore, ISTS SR 3.5.1.5 (ITS SR 3.5.1.3), the LPCI inverter surveillance, 
has been revised to reflect the appropriate requirement for the Quad Cities 1 and 2 
design.  

8. The Frequency of ISTS SR 3.5.1.8 (ITS SR 3.5.1.6), the HPCI high pressure flow test 
Surveillance Frequency, has been changed from 92 days to "In accordance with the 
Inservice Testing Program" consistent with current Technical Specifications.  

9. The Frequency of ISTS SR 3.5.1.9 (ITS SR 3.5.1.7), the HPCI flow test at low 
pressure, and ISTS SR 3.5.1.12 (ITS SR 3.5.1.10) has been extended from 18 to 24 
months. See the Discussion of Changes for ITS 3.5.1 for further justification of this 
change.

Quad Cities 1 and 2 1



JUSTIFICATION FOR DEVIATIONS FROM NUREG-1433, REVISION 1 
ITS: 3.5.1 - ECCS - OPERATING 

10. ITS SR 3.5.1.11 has been added to require the verification of the automatic transfer 
capability of the LPCI swing bus power supply from the normal source to the backup 
source every 24 months. This added requirement is necessary to help ensure the safety 
analysis assumptions are satisfied.  

11. The time allowed to complete ITS 3.5.1, Required Action F. 1 has been changed from 1 
hour to Immediately. Due to the mechanics of how Completion Times work, the 1 
hour allowance can probably never be used. For example, if HPCI is inoperable, ITS 
3.5.1, Condition F is entered, and the 1 hour verification of Required Action F. 1 is 
performed. If RCIC is not inoperable at this time, the Required Action is met.  
However, since the Completion Time starts upon entry into this Condition, if RCIC 
becomes inoperable greater than 1 hour later, the 1 hour time in the HPCI ACTION has 
already expired. Thus a unit shutdown would be required immediately upon discovery 
of RCIC being inoperable, even though the RCIC Required Action (ITS 3.5.3, 
Required Action A. 1) appears to allow 1 hour to verify HPCI OPERABILITY. To 
avoid this confusion, the original time allowed by BWR ISTS, NUREG-1433, 
Revision 0, and the current Quad Cities 1 and 2 Technical Specifications has been used.  
This change is also consistent with TSTF-301, Rev.0.  

12. The Frequency of ISTS 3.5.1.6 (ITS SR 3.5.1.4), the recirculation pump discharge 
valve stroke test Surveillance Frequency, has been changed from "Once each startup 
prior to exceeding 25 % RTP" to "In accordance with the Inservice Testing Program" 
consistent with the current licensing basis testing requirements. In addition, the Note 
for ISTS SR 3.5.1.6 (ITS SR 3.5.1.4) has been deleted consistent with the current 
licensing basis testing requirements.  

13. ISTS 3.5.1 ACTION F has been deleted and the condition included in proposed 
ACTION J to reflect the current licensing basis. Subsequent ACTIONS have been 
renumbered as required.  

14. ISTS 3.5.1 ACTION D (ITS 3.5.1 ACTION G) has been revised to be consistent with 
TSTF-318. However, since ITS 3.5.1 ACTIONS A, B, C, and D have been added as 
described in comment 2, reference to Condition A has been changed to Condition C.

Quad Cities 1 and 2 2



L
ECCS-Shutdown 

3.5.2 

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) AND REACTOR CORE ISOLATION 

COOLING (RCIC) SYSTEM 

3.5.2 ECCS-Shutdown

LCO 3.5.2

APPLICABILITY:

Two low pressure ECCS injection/spray subsystems shall be 
OPERABLE.

MODE 4, 
MODE 5, except with the spent fuel storage pool gates 

removed and water level k 423 ft] over the top of 
reactor pressure vessel flange.

the ý

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One required ECCS A.1 Restore required ECCS 4 hours 
injection/spray injection/spray 
subsystem inoperable, subsystem to OPERABLE 

status.  

B. Required Action and B.1 Initiate action to Immediately 
associated Completion suspend operations 
Time of Condition A with a potential for 
not met. draining the reactor 

vessel (OPDRVs).  

C. Two required ECCS • C.1 Initiate action to Immediately 
injection/spray suspend OPDRVs.  
subsystems inoperable.  ANR 

C.2 Restore one ECCS 4 hours 
injection/spray 
subsystem to OPERABLE 
status.  

(continued)

Rev 1, 04/07/95

S.C, Zd>

Ac4-1 
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ECCS-Shutdown 
3.5.2

ACTIONS (continued•

CONDITION REQUIRED ACTION ICOMPLETION TIME

D. Required Action C.2 
and .associated 
Completion Time not 
met.

Initiate action to 
restore fsecondaryl
containment to 
OPERABLE status.  

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

Initiate action to 
restore isolation 
capability in each 
requi red jsecondary] 
containment 
penetration flow path 
not isolated.

Immediately

Immediately

Immediately

SURVEI LLANCE REOUIRFMENT�

SURVEILLANCE FREQUENCY 

SR -3 .2.1 V ify, for ea~ch required pressure 1 or 
olant injection (LPCI) bsystem, the 

suppression pool water el is 
k [12 ft 2 inches 

r

(continued)

BWR/4 STS
Rev 1, 04/07/95
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D.2
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D.3

/
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ECCS-Shutdown 
3.5.2

SURVEILLANCE REQUIREMENTS (continued) 

SURVEILLANCE FREQUENCY

SR 3.5.2.4 Verify, for each required (cQe Ora' 
subsystem, the: 

a. Suppre onool water level is ? 4C3K IMfi ; or

b.
Only one required 0subsystem may 
take credit for this option during 
OPDRVs.

e tank water level is

o~. Ts'~)
SR 3.5.2.0 

SR 3.5.2.e~

Verify, for each required ECCS injection/ 
spray subsystem, the piping is filled with 
water from the pump discharge valve to the 
injection valve.

-NOTE 
One LPCI subsystem may be considered 
OPERABLE during alignment and operation for 
decay heat removal if capable of being 
manually realigned and not otherwise 
inoperable.  

Verify each-required ECCS injection/spray 
subsystem manual, power operated, and 
automatic valve in the flow path, that is 
not locked, sealed, or otherwise secured in 
position, is in the correct position.

12 hours

4

31 days

31 days

(continued)

Rev 1, 04/07/95
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ECCS-Shutdown 
3.5.2

SURVEILLANCE REQUIREMENTS (continued) 

SURVEILLANCE FREQUENCY

Verify each required ECCS pump develops hie 
specified flow rate *against a 
corresponding to the s ecifled reactor 

NO. CORRESPONDING 
OF TO A REACTOR SYSTE FORAE E PRSUEFW

m,1kf- >2* ]psig 
;[) J20kpsig

q5,00 
CS gpM 
LPCI gpm

C

NOTE 
Vessel injection/spray may be excluded.  

Verify each required ECCS injection/spray 
subsystem actuates on an actual or 
simulated automatic initiation signal.

[n accordance 
with the 
)Inservice 
Testing 

PTam/

[ mconths

Rev 1, 04/07/95

SR 3.5.2

SR 3.5.2.  
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JUSTIFICATION FOR DEVIATIONS FROM NUREG-1433, REVISION 1 
ITS: 3.5.2 - ECCS - SHUTDOWN 

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

2. The requirements for suppression pool water level and contaminated condensate storage 
tank levels are applicable to both CS and LPCI subsystems. Therefore, ISTS 
SR 3.5.2.1 is deleted and the requirement to verify suppression pool water level for the 
LPCI subsystem is addressed in ISTS 3.5.2.2 (ITS 3.5.2.1). Subsequent SRs are 
renumbered, as required.  

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

4. The word "required" has been added consistent with its use throughout the ITS (not all 
ECCS subsystems are required in MODES 4 and 5).

Quad Cities 1 and 2 1



RCIC System 
3.5.3 

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) AND REACTOR CORE ISOLATION COOLING 
(RCIC) SYSTEM 

3.5.3 RCIC System

LCO 3.5.3 The RCIC System shall be OPERABLE.

APPLICABILITY: MODE 1, 
MODES 2 and 3 with reactor steam dome pressure > l15o0jps7ig

CONDITION REQUIRED ACTION COMPLETION TIME

A. RCIC System.  
inoperable.

Ad/

B. Required Action and 
associated Completion 
Time not met.

A. I

A. 2

Verify by 
administrative mans 
High Pressure Coolant 
Injection System is 
OPERABLE.  

Restore RCIC System 
to OPERABLE status.

I h 

14 days

t I

B.I Be in MODE 3.

AND 
B.2

Reduce reactor steam 
dome pressure to 
:5-*15O psig.

I

12 hours 

36 hours

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

RCIC System 
3.5.3

<C T~oj ~ 

S'. .3

SURVEILLANCE REQUIREMENTS.  

SURVEILLANCE FREQUENCY 

SR 3.5.3.1 Verify the RCIC System piping is filled 31 days 
with water from the pump discharge valve to 
the injection valve.  

SR 3.5.3.2 Verify each RCIC System manual, power 31 days 
operated, and automatic valve in the flow 
path, that is not locked, sealed, or 
otherwise secured in position, is in the 
correct position.  

SR 3.5.3.3 NOTE 
Not required to be performed until 12 hours 
after reactor steam pressure and flow are 
adequate to perform the test..  

Verify, with )reactor pressureS < 92 days 
psig and k *9201 psig, the RCIC puZp ca 
develop a flow rate k f400): gpm ;against a 
system head corresponding to reactor pressurer.  

SR 3.5.3.4 NOTE------
Not required to be performed until 12 hours 
after reactor steam pressure and flow are 
adequate to perform the test.  

180 
Verify, with treactor pressurej _5< mnths 
psig, the RCIC pump can develop a rate 
k P4O0• gpm fagainst a system head 
corresponding to reactor pressuret.  

(continued)

Ew

BWR/4 STS
Rev 1, 04/07/95 .
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RCIC System 
3.5.3

/CTS> SURVEILLANCE REOUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.5.3.5 NOTE 
Vessel injection may be excluded.  

Verify the RCIC System actuates on an 
actual or simulated automatic initiation 
signal.

b

Rev 1, 04/07/95

N

Wmonths
4 S, D, 3ý
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JUSTIFICATION FOR DEVIATIONS FROM NUREG-1433, REVISION 1 
ITS: 3.5.3 - RCIC SYSTEM 

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

2. The time allowed to complete ITS 3.5.3, Required Action A. 1 has been changed from 1 
hour to Immediately. Due to the mechanics of how Completion Times work, the 
1 hour allowance can probably never be used. For example, if RCIC is inoperable, ITS 
3.5.3, Condition A is entered, and the 1 hour verification of Required Action A. 1 is 
performed. If HPCI is not inoperable at this time, the Required Action is met.  
However, since the Completion Time starts upon entry into this Condition, if HPCI 
becomes inoperable greater than 1 hour later, the 1 hour time in the RCIC ACTION 
has already expired. Thus a unit shutdown would be required immediately upon 
discovery of HPCI being inoperable, even though the HPCI Required Action 
(ITS 3.5.1, Required Action F. 1) appears to allow 1 hour to verify RCIC 
OPERABILITY. To avoid this confusion, the original time allowed by BWR ISTS, 
NUREG-1433, Revision 0 and the current Quad Cities 1 and 2 Technical Specifications 
has been used. This change is also consistent with TSTF-301, Rev. 0.

Quad Cities 1 and 2 1
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ECCS-Operating 
B 3.5.1 

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) AND REACTOR CORE ISOLATION 
COOLING (RCIC) SYSTEM 

B 3.5.1 ECCS-Operating 

BASES

BACK&ROUND The ECCS is designed, in conjunction with the primary and 
secondary containment, to limit the release of radioactive 
materials to the environment following a loss of coolant 
accident (LOCA). The ECCS uses two independent methods 
(flooding and spraying) to cool the core during a LOCA. The 
ECCS network consists of the High Pressure Coolapt Injection 
(HPCI) Sytom, the Core Spray (CS) System, the Tow _ressure " 
Soolant Ygjection (LPCI) mode of the Residual Heat Removal 

(RHR) System, and the Automatic Depressurization System 
(ADS). The suppression pool provides the required source of 
water for the ECCS. Although no credit is taken in t 
safety analyses for thelcondensate storage tank it is 

Scapable of providing a source of water for the HPCI and CS 
systems.

On receipt of an initiation signal, ECCS pumps automatically 
start; n the system alilns and the pumps 
inject water, taken either from theXST or suppression pool, 
into the Reactor Coolant System (RCS) as RCS pressure is 
overcome by the discharge pressure of the ECCS pumps.  
Although the system is initiated, ADS action is delayed, 
allowing the operator to interrupt the timed sequence if the 
system is not needed. The HPCI pump discharge pressure 
almost immediately exceeds that of the RCS, and the pump 
injects coolant into the vessel to cool the core. If the 
break is small, the HPCI System will maintain coolant 
-inventory as well as vessel level while the RCS is still 
pressurized. If HPI fails, it is backed up by ADS in 
combination with LPCI and CS. In this event, the ADS timed 
sequence would be allowed to time out and open the •a Ive- relief valve (S/RVV) depressurizing the RCS, thus _J 
a owing e and CS to overcome RCS pressure and inject 
coolant into the vessel. If the break is large, RCS 
pressure initially drops rapidly and the LPCI and CS cool 
the core.  

Water from the break returns to the suppression pool where 
it is used again and again. Water in the suppression pool 
is circulated through a heat exchanger cooled by the RHR 
Service Water System. Depending on the location and size of 

(continued)
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All Cka.6,?E-s cmA.L El R % ,S Ss 0f4t,.r W A-% ECCS-Operating 
B 3.5.1

BACKGROUND 
(continued)

the break, portions of the ECCS may be ineffective; however, 
the overall design is effective in cooling the core 
regardless of the size or location of the piping break.

-IrCU16 I L4KU1/ TTU-! 51aTely al 
it performs a/similar function 
ip capability/ Nevertheless, lI

nventory and cool the. hile the RCS s st'i1q 
rhe- covq•bw •" O'-ressuri••rs ed fol-of a actnr oessure __essel (RPV)/ J 

1I-.----- Al ECCS subsystems are designed to ensure that ho single 
active component failure will prevent automatic initiation 
and successful operation of the minimum required ECCS 
equipment.  

The CS System (Ref. 1) is composed of two independent 
subsystems. Each subsystem consists of a motor driven pump, a spray sparger above the core, and piping and valves to transfer water from the suppression pool to the sparger.  
The CS System is designed to provide cooling to the reactor 
core when reactor pressure is low. Upon receipt of an initiation signal, the CS pumps in both subsystems are < _.r_• 
automaticall start d awhenAc r is avallablet When the 

L. pressure rops su cient y, ystem flow to the RPV r begins. A full flow test line is provided to route water 
1 frm and to the suppresion pool to allow testing of the CS t •Ac- Syte without spraying water in the RPV.  

LPCI is an independent operating mode of the RHR System.  
There are two LPCI subsystems (Ref. 2), each consisting of 

t- w motor driven pumps and piping and valves to transfer 
(whe• o . . water from the suppression pool to the RPV via the 5Po' c un recirculation 1o P p e srop 

Ssuffi cinty, he d l ow tyste ross tie lye; hoee the cro tie valv is maintai edclosed th its 
rsof both PCI s em a he LP I slibsyst are designed to provide core 0 IO Dcoolina at loww RV pressure. Upon receipt of an initiation ttadl"\ signa , all four LPCI pumps art automatically started 

umsseiate-y fe-nJAC power is avallabl an 8t~ 
a PAC power is Qfe(o.r ler available).- RHR System valves in the LPCI flow path are Ac olt 

Im441automatically positioned to ensure the proper flow path for 4S Itda1 
W~e 'h e water from the suppression pool to inject into the_ý Pis recirculation loopM. When the RPV pressure drops 

'V dAb1a v I sufficiently, the LPCI flow to the RPV, via the
I'v�I

(continu.d.

BWR/4 STS
Rev 1, 04/07/95
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INSERT BKGD-I

The LPCI System is equipped with a loop select logic that determines which, if 
any, of the recirculation loops has been broken and selects the non-broken 
loop for injection. If neither loop is determined to be broken, then "B" 
recirculation loop is selected for injection. The LPCI System cross-tie 
valves must be open to support OPERABILITY of both LPCI subsystems.  
Similarly, the LPCI swing bus is required to be energized to support both LPCI 
subsystems. Therefore, with the LPCI cross-tie valves not full open, or the 
LPCI swing bus not energized, both LPCI subsystems must be considered 
inoperable.

Insert Page B 3.5-2
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ECCS-Operati ng 
8 3.5.1 

BACKGROUND f recirculation loop, begins. The water then 

lines are provided for bJLPC to route water 
from the suppression poo , to allow testing of the LPCI 

----- psr pu without Injecting water into the RPV. These test 
lines also provide suppression pool cooling capability, as 
described, iw LCO 1.6.2.3, -RHR.- Suppression Pool Cool ing."m 

The HPCI System (Ref. 3) consists of a steam driven turbine 
pump unit, piping, and valves to provide steam to the 
turbine, as well as piping and valves to transfer water from 
the suction source to the core via the feedwater system 
line, where the coolant is distributed within the RPV 
through the feedwater sparger. Suction piping for the- 
system is provided from theACT and the suppression jo 
Pump suction for HPCI is normally aligned to the $EST source/ 
to minimize injection of suppression pool water into the 
RPY. However, if the (CT water supply is low, or if the 
suppression pool leve is high, an automatic transfer to the 
suppression pool water source ensures a water supply for 
continuous operation of the HPCI System. The steam supply 
to the HPCI turbine is piped from a main steam line upstream 
of the associated inboard main steam isolation valve.  

The HPCI System is designed to provide core cooling for a 
wide range of reactor pressures (62 oidt 

ses7YT.0-o = MTI'). Upon receipt of an initiation 1 
signal, the HPCI turbine stop valve and turbine 4 Svalve open simultaneously and the turbine accelerates to a 
specified speed. As the HPCI flow increases, the turbine S • valve is automatically adjusted to maintain design 

flow. Exhaust steam from the HPCI turbine is discharged to the suppression pool. A full flow test line is provided to 
route water from and to the CST to allow testing of the HPCI 
System djzring normal operatiowithout injecting water into 
the RPV.orry*, 

The ECCS pumps are provided with minimum , low bypass lines, 
which discharge to the suppression ool. The valves in 
these lines automatically ope o prevent pump damage due to 
overheating when other discha e line valves are closed. To 
ensure rapid delivery of water to the RPV and to minimize 
water hammer effects, all ECCS pump discharge lines are 
filled with water. The LPCI and CS System discharge lines 
are kept full of water using a "keep fill" system (jockey 
pump system). The HPCI System is normally aligned to the 

(continued)
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a V-- Lt"-V ..&sr o 4ie rw , , 0 (irt4-
ECCS-Operating 

8 3.5.1 

BACKGROUND The height of water in th•eCST is sufficient to• 

(continued) maintain the piping full of water up to the first olation 
valv . The relative height of the feedwater line connection 

_A vor PCI is such that the water in the feedwater lines keeps 
the remaining portion of the HPCI discharge line full of 
water. Therefore, HPCI does not require a 'keep fill" 

The ADS (Ref. 4) consists of It is 
designed to provide depressurization of the RCS during a 
small break LOCA if HPCI fails or is unable to maintain 
required water level in the RPV. ADS operation reduces the 
RPV pressure to within the operating pressure range of the 
low pressure ECCS subsystems (CS and LPCI), so that these 
subsystems can provide coolant inventory makeup. a 
)he SIRVIW used for automatic depressurization is equipped 
with one air accumulator and associated inlet check valves.  
The accumulator provides the pneumatic power to actuate the 
valve4.'. f-Haweve-r, +K-9r 51AV .!-tar eA +k- s a-CcI-

+,,,o-0%e, ar 1 jA - . -fc4 1 V e-d /..  

APPLICABLE The ECCS performance is evaluated for the entire spectrum of 
SAFETY ANALYSES break sizes for a postulated LOCA. The accidents for which 

ECCS operation is required are presented in References g 6, 
and 7. The required analyses and assumptions are defini- in 
Reference 8. The results of these analyses are also 
described in Reference 9.  

This LCO helps to ensure that the following acceptance 
criteria for the ECCS, established by 10 CFR 50.46 
(Ref. 10), will be met following a LOCA, assuming the worst 
case single active component failure in the ECCS: 

a. Maximuim fuel element cladding temperature is < 2200F; 

b. Maximum cladding oxidation is _< 0.17 times the total 
cladding thickness before oxidation; 

c. Maximum hydrogen generation from a zirconium water 
reaction is 5 0.01 times the hypothetical amount that 
would be generated if all of the metal in the cladding 
surrounding the fuel, excluding the cladding 
surrounding the plenum volume, were to react; 

d. The core is maintained in a coolable geometry; and 

(continued)
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PitA'Y. 0+6-'Arw,~ ECCS-Operating 
" ; Acc~.& B 3.5.1 

BASES 

APPLICABLE e. Adequate long term cooling capability is maintained.  
SAFETY ANALYSES 

(continued) The limiting single failures are discussed in Reference 

prteven st sexesveref~ueldaae. JoCF S. flu((~e 

LC ac CC njc ion/sr subsste and AD vatC 
Tkie.~ reuire to he rmingOPERABLE.Th ECCS inscton srystm 

s subsys povdethem caare it defne asdteqtouSa ubyte moo the twoad 0CAS-.36&kJ 
L45 etý4A 2- TheTI LPCI sub isfyses andterone 3P SytmohelwpesueEC 

/405~i~-L~e~+ 4 injection/spray subsystems are defined as the two CS 
subsystems and the two LPCI subsystems.  

With less than the required number of ECCS subsystems 
OPERABLE, the potential exists that during a limiting design 

I basis LOCA concurrent with the worst case single failure, 
~ the limits specified in Reference 10 could be exceeded. All 

VVJ ECCS subsystems must therefore be OPERABLE to satisfy the 
single fai ure criterion required by-Reference 10.  

LCT ed.bt 1 LPCI subsyste may be considered OPERABLE during alignment 
or ~.jke"aand a ration for decay heat removal when below the actual 

44*. vr4_. RHRR cu in permissive pressure in NODE 3, if capable of 
A,ýKjC being -anuallyrealigned (remote or local) to the LPCI mode 

a not ptherwi-se-i-n-o-p-e-rale-. At these low pressures and 
Shts~suo-decay heat levels, a reduced complement of ECCS subsystems 

should provide the required core cooling, thereby allowing 
operation of RHR shutdown cooling when necessary.

APPLICABILITY All ECCS subsystems are required to be OPERABLE during 
NODES 1, 2, and 3, when there is considerable energy in the 
reactor core and core cooling would be required to prevent 
fuel damage in the event of a break in the primary system 
piping. In MODES 2 and 3, when reactor steam dome pressure 

(continued)
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INSERT ASA-1

limiting break/failure combination. In addition, to the 125 VDC battery 
failure, HPCI was assumed to fail to be consistent with generic analyses 
performed for the BWR 3/4 design generic analysis. For Siemens fuel, the 
recirculation suction line break with a failure of the entire LPCI System is 
considered the most limiting break/failure combination.

LX INSERT ASA-2

In the analysis of events requiring ADS operation, it is assumed that only 
three of the five ADS valves operate. Therefore, four ADS valves are required 
to be OPERABLE to meet single failure criteria.

Insert Page B 3.5-5



ECCS-Operating 
B 3.5.1 

BASES 

APPLICABILITY is : 150 psig, ADS and HPCI are not required to be OPERABLE 
(continued) because the low pressure ECCS subsystems can provide 

sufficient flow below this pressure. ECCS requirements for 
MODES 4 and 5 are specified in LCO 3.5.2, 'ECCS-Shutdown.' 

ACTIOINS 44,4 A 161Z k'.iSVdr~~4*lr~~.  

if e subsystem is 
inoperable, the inoperable subsystem must be restored to 

A •JOPERABLE status w ays. In this Condition, the 
remining OPERABLE subsystems provide adequate core cooling 
during a LOCA. However, overall ECCS reliability is 

Li~ rre c-~ reduced, because a single failure in one of the remaining S l I OPERABLE subsystems, concurrent with a LOCA, may result in 
the ECCS not being able to perform its intended safety 
function. The 7 day Completion Time is based on a 
reliability study (Ref. 1 at evaluated the impact ono 
ECCS availability, assuming various components and 
subsystems were taken out of service. The results were used 
to calculate the average availability of ECCS equipment 
needed to mitigate the consequences of a LOCA as a function 
of allowed outage times (i.e., Completion Times).  

If the noperae - re e su mstem cannIpt be 
resto to ithin thif asociat 
STi, t e plant must be brought to a MODE in which the LCO 

oes not apply. To achieve this status, the plant must be 
brought to at least NODE.3 within 12 hours and to MODE 4 
within 36 hours. The allowed Completion Times are 
reasonabJe, based on operating experience, to reach the 
required plant conditions from full power conditions in an 
orderly manner and without challenging plant systems.  

If the HPCI System is inoperable and the RCIC System is 
verified to be OPERABLE, the HPCI System must be restored to 
OPERABLE status within 14 days. In this Condition, adequate 
core cooling is ensured by the OPERABILITY of the redundant 
and diverse low pressure ECCS injection/spray subsystems in 

(continued)
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Lmj INSERT ACTION A 

A.1 

If any one LPCI pump is inoperable, the inoperable pump must be restored to 

OPERABLE status within 30 days. In this Condition, the remaining OPERABLE 

pumps provide adequate core cooling during a LOCA. However, overall ECCS 

reliability is reduced, because a single failure in one of the remaining 

OPERABLE LPCI subsystems, concurrent with a LOCA, may result in the LPCI 

subsystems not being able to perform their intended safety function. The 30 

day Completion Time is based on a reliability study cited in Reference 11 that 

evaluated the impact on ECCS availability, assuming various components and 

subsystems were taken out of service. The results were used to calculate the 

average availability of ECCS equipment needed to mitigate the consequences of 

a LOCA as a function of allowable repair times (i.e., Completion Times).  

SINSERT ACTIONS C and D 

C.1 

If one LPCI pump in each subsystem is inoperable, one LPCI pump must be 

restored to OPERABLE status within 7 days. In this Condition, the remaining 

OPERABLE ECCS subsystems provide adequate core cooling during a LOCA.  

However, overall ECCS reliability is reduced because a single failure in one 

of the remaining OPERABLE ECCS subsystems, concurrent with a LOCA, may result 

in the ECCS not being able to perform its intended safety function. The 7 day 

Completion Time is based on a reliability study (Ref. 11) that evaluated the 

impact on ECCS availability, assuming various components and subsystems were 

taken out of service. The results were used to calculate the average 

availability of ECCS equipment needed to mitigate the consequences of a LOCA 

as a function of allowed outage times (i.e., Completion Times).  

O.1 

If two LPCI subsystems are inoperable for reasons other than Condition C, one 

inoperable subsystem must be restored to OPERABLE status within 72 hours. In 

this Condition, the remaining OPERABLE CS subsystems provide adequate core 

cooling during a LOCA. However, overall ECCS reliability is reduced, because 

a single failure in one of the remaining CS subsystems, concurrent with a 

LOCA, may result in ECCS not being able to perform its intended safety 

function. The 72 hour Completion Time is based on a reliability study cited in 

Reference 11 that evaluated the impact on ECCS availability, assuming various 

components and subsystems were taken out of service. The results were used to 

calculate the average availability of ECCS equipment needed to mitigate the 

consequences of a LOCA as a function of allowable repair times (i.e., 
Completion Times).
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ECCS-Operating 
B 3.5.1

BASES

ACTIONS r (continued)

conjunction with ADS. Also, the RCIC System will / 
automatically provide makeup water at most reactor operating, 
ressures. Verification of RCIC OPERABILITY ritTr 

is therefore required when HPCI is inoperable. This may be 
performed as an administrative check by examining logs or 
other information to determine if RCIC is out of service for 
maintenance or other reasons. It does not man to perform 
the Surveillances needed to demonstrate the OPERABILITY of 

/e ve 0; the RCIC System. If the OPERABILITY of the RCIC System 
cannot be verified, however, Condition Wmost be immed(iatelX 
Sen- e.component fail -concurrent w-t 
a design basis OCA, there is a potential, depending on the 

that the minimum required ECCS equipment 
will not be avai able. A 14 day Completion Time is based on 
a reliability study cited in Reference 1 -and has been found 
to be acceptable through operating experien 

l et PAL - C p f iv

If any one low pressure ECCS injection/spray subsystemAis 
inoperable in addition to an inoperable HPCI System, the 
inoperable low pressure ECCS injection/spray subsystem(5Fr 
the HPCI System must be restored to OPERABLE status within 
72 hours. In this Condition, adequate core cooling is 
ensured by the OPERABILITY of the ADS and the remaining low 
pressure ECCS subsystems. However, the overall ECCS 
reliability is significantly reduced because a single 
failure in one of the remaining OPERABLE subsystems 
concurrent with a design basis LOCA may result in the ECCS 
not being able to perform its intended safety function.  
Since both a high pressure system (HPCI) and a low pressure 
subsyst are inoperable, a more restrictive Completion Time 
of 72 hours is required to restore either the HPCI ystem or 
the low pressure ECCS injection/spray subsystemto OUPERABLE 
status. This Completion Time is based on a reliability 
study cited in Reference lMand has been found to be 
acceptable through operating'experience., 

__ 'D,

The LCO requires; ADS valve 

provide the ADS function. Refer
s to be OPERABLE 
,ence I contains

in order to 
the results 

(continued)
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ECCS-Operating 
B 3.5.1

BASES

ACTIONS (•

/�

JU (continued) Q05v 

of an analysis that evaluated the effect of ADS valve
being out of service. Per this analysis, operation of only 
fm ADS valves will provide the required depressurization.  

However, overall reliability of.the ADS. is reduced, because.  
a single'failure" in the OPERABLE ADS' valves could result in 
a reduction in depressurization capability. Therefore, 
operation is only allowed for a limited time. The 14 day 
Completion Time is based on a reliability study cited in 
Reie-ren-e and has been found to be acceptaole through 
operating experience.  

F.1 and F.2

If any one low pressu ECCS lnjection/spr subsystem is 
inoperable in additi to one inoperable valve, adequate 
core cooling is ens d by the OPERABILI of HPCI and the 
remaining low press re ECCS injection/sp ay subsystem.  
However, overall E reliability is re ced because a 
single active cop nent failure concu nt with a desigr.  
basis LOCA could sult in the mini required ECCS 
equipment not bei g available. Since both a high pressure 
system (ADS) and a low pressure subs tem are inoperable, a 
more restrictlv Completion Time of 2 hours is required to 
restore either he low pressure EC: subsystem or the ADS 
valve to OP E status. This C letion Time is based on 
a reliability tudy cited in Refe. nce 12. and has been found 
to be accepta e through operati experience.

-I

C Required)Action n associated Completion Time of 
S........... O, C,• ~ or is not met, or if two or moreoD 

valves are inoperable, the plant must be brought to a 
condition in which'the LCO does not apply. To achieve this 
status, the plant must be brought to at least MODE 3 within 
12 hours and reactor steam dome pressure reduced to 
S 150 psig within 36 hours. The allowed Completion Times 
are reasonable, based on operating experience, to reach the 
required plant conditions from full power conditions in an 
orderly manner and without challenging plant systems.-

I (continued)
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ECCS-Operating 
B 3.5.1 

BASES 

ACTIONS 
inue When multiple!ECCS subsystems are inoperable, as stated in 

Condition , the plant is in a condition outside of the 
accident analyses. Therefore, LCO 3.0.3 must be entered 
immediately.  

SURVEILLANCE SR 3,•.1.  
REQUIREMENTS 

The flow path piping has the potential to develop voids and 
pockets of entrained air. Maintaining the pump discharge 
lines of the HPCI System, CS System, and LPCI subsystems 
full of water ensures that the ECCS will perform properly, 
injecting its full capacity into the RCS upon demand. This 
will also prevent a water hammer following an ECCS 
initiation signal. One acceptable method of ensuring that 
the lines are full is to vent at the high points. The 
31 day Frequency is based on the gradual nature of void 
buildup in the ECCS piping, the procedural controls 
governing system operation, and operating experience.  

Verifying the correct alignment for manual, power operated, 
and automatic valves in the ECCS flow paths provides 
assurance that the proper flow paths will exist for ECCS 
operation. This SR does not apply to valves that are 
locked, sealed, or otherwise secured in position since these 
were verified to be in the correct position prior to 
locking, sealing, or securing. A valve that receives an 
initiation signal is allowed to be in a nonaccident position 
provided.the valve will automatically reposition in the 
proper stroke time. This SR does not require any testing or 
valve manipulation; rather, it involves verification that 
those valves capable of potentially being mispositioned are 
in the correct position. This SR does not apply to valves 
that cannot be inadvertently misaligned, such as check 
valves. For the HPCI System, this SR also includes the 
steam flow path for the turbine and the flow controller 
position.  

The 31 day Frequency of this SR was derived from the 
Inservice Testing Program requirements for performing valve 

(continued)
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S 3.5.1

BASES

SURVEILLANCE 
REQUIREJENTS

SL . 1.2 (continued) 

testing at least once every 92 days. The Frequency of 
'21 • e, is frther Justified because the valves are operated

under procedural control and because limproper valve position 
would only affect a single subsystem. This Frequency has 
been shown to be acceptable through operating experience.  

his SR is modified by a Note that allows LPCI subsystems to d -3 ::2ý ý 1bWbe considered OPERABLE during alignment and operation for 
decay heat removal•-/ e•r sea 3.a ooa•pressr.. )'' 

•IIMT ~ ~~ Ph prU i m~neeiva pressureR 4n HOuuF 3, if 

capable of being manually realigned (remote or local) to the 

- { j ~ •Jz _ LPCI mode and not otherwise inoperable. it 1 oT69 
___er________A -hon-n Me o tdo-n cooling eo d uri IsDý 3_

,ýer.  ah AD Veri cation every I days that AD air supply he 

0 

pre ure is 2: [90) ýVpsig ensures'ad quate air pre _re for re 

v 

d r' 
stue 

r 

a 

u 

st 

rel able AD 

t 

! er ion. The acc ulator on each valve 
p vides n 01) t* pressure for Ive actuation. IShe design 
p 

eumm 

I 

ak 
p 

vic 

Ye al 

:nO, pj:e Itcumulupapolyr eumatic supp y pressure requi nts f r re 
such that, ollowing a fail re of th: +i c s 

v 
aTns 

0 the the accumul or, at least t valve actuati ns can occur 

i 1) 

st 
f des gn pr R 

rj j r f r 0; 

with the dryw I at 70% of des gn pressur* (R 11). The 

y a 
mes nl y or 

I n 

ECCS safety a alysis assumes nly one actuati n to achieve a 
z 

f I 

the depressu izati on r!eqýuire for i operation the low 
pressure EC . This a""' required pressu e of 

mu 

reI [90] ps i is provided by he ADS instrume air supply.  
y i I *f 

The 31 da; Frequency takes into considerati n administrative 
controls ver operation o the air system nd alarms fo ow ryu 
air pres re.

(continued)
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INSERT SR 3.5.1.2A

In MODE 3 with reactor steam 
permissive pressure, the RHR 
cooling mode to remove decay 
Therefore,

dome pressure less than the actual RHR cut-in 
System may be required to operate in the shutdown 
heat and sensible heat from the reactor.

INSERT SR 3.5.1.2B 

Alignment and operation for decay heat removal includes when the required RHR 

pump is not operating or when the system is being realigned from or to the RHR 

shutdown cooling mode. At the low pressures and decay heat loads associated 

with operation in MODE 3 with reactor steam dome pressure less than the RHR 

cut-in permissive pressure, a reduced complement of low pressure ECCS 

subsystems should provide the required core cooling, thereby allowing 

operation of RHR shutdown cooling, when necessary.

Insert Page B 3.5-10



ECCS-Operating 
B 3.5.1 

BASES 

SURVEILLANCE R 3.5.1.4 (continued) 

REURMNS removi ng t breaker. I f the RHR Syst cross tie /va ye is 
open or po r bas not be ~n removed ro th valve op ~ator, 
both LPCI ubsystems mu be conside inoperable. he 
31 day F quency has n found accepable, conside ng that 
these val es t are understrict ainisrative contro s that C 

enginerin juge t and .oprtin xeine 

will ens;re the valves continue toErAoBain closed w'th either •outrol •r .moptive poww removed._•e 

Verification every 31. days tha -clLP• nvwre ouIlu • 

ý as /a vo ae o t A lb / o / and •/ 63 0 1 • wh i e S• n lI n it • 
re~e ct ~~us aemonstrates ha-t the AC electrical power is 

avair e to ensure proper operation of the associated LPCs 
injection s these valves ar e o bfe c e t 

therecýicua tion p jetiPpdis . e re valveian iveremust he 
clos•hepo it wll also sur•ee to be/OPERABLEtf 
The 31 day Frequency has been found acceptable based on 
engvlering judgment and operating experience.  

Cycling the Fecinculation pump discharge Tacnd ast ivalves 
through one complete cycle of full travel demonstrates that 
the valves are mechanically OPERABLE and will close when 
required. Upon initiation of an automatic LPCI subsystem 
injection signal, these valves are required to be closed to 
ensure full LPCI subsystem flow injection in the reactor via the recirculation jet pumps. De-eneroizing the valve in the 
closed posit~ion will also ensure the proper flow path for 
the LPCI subsystem. Acceptable methods of de-energizing the 
valve inilude de-energizing breaker control power, racking 
out the breaker or removing the breaker.  

especified F equency is once duripg reactor startfp• 
bfore THERMAL/ •ER is > 25%; RTP . /oeer, this Si(i _ 
Imodified by a/Note that states the ureillance is/only -•/ 
Irequired to b•performed if the Ias performance •(s more 
Ithan 31 daysao Therefore, imp ementaio oftis Note 

Ieuis thy geto beprfor~ duringrat) startup/ 
"fore exc ding 25% RTP. Verif cation durin actor 

(continued)
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ECCS-Operating 
B 3.5.1

BASES

NCE L...L (continued) 
NTS 

startup prior t% reaching > 25% TP is an e: 
normal Inservi e Testing Progr generic va" 
Frequency of days, but is nsidered accq 
h dhe donstr ed reliability f these valve.  

CL is inoperable and in the open position, W 
subsystem must be declared inoperable.  

SR 3.5.1.2 SR 3.5 1 -and SR

The performance requirements of the low pressure ECCS pumps 
are determined through application of the 10 CFR 50, 
Appendix K criteria (Ref. 8). This periodic Surveillance is 
performed (in accordance with the ASHE Code, Section XI, 
requirements for the ECCS pumps) to verify that the ECCS 
pumps will develop the flow rates required by the respective 

S rI; e rcstJrd- or analyses. The low pressure ECCS pump flow rates ensure that 
- .or adequate core cooling is provided to satisfy the acceptance 

criteria of Reference 10. The pump'flow rates are verified 
against alsystem head equivalent to the RPV pressure 
expected during a LOCA. The total system pump outlet 
pressure is adequate to overcome the elevation head pressure 
between the pump suction and the vessel discharge, the 
piping friction losses and RPV pressure present during a 
LOCA. These values establishedurin ______ ._ 

The flow tests for the HPCI System are performed at two 
different ressure ranges such that system capability to 
provi e rat ow is tested at both the higher and lower operating ranges of the system, Additionally, adequate S_ ( stem flow must be passing through the main turbine o1> 

•- ..•_ • • turbine bypass valves to continue to controlkjreac'ator 
Spressure when the H .I System diverts steam fli Reactor 

t-- mte is a lowe a ter adequate pressure and flow are_ 
•_•(• hievd to erfo e h esetsts. Reactor startup is allowed 

• prior to performing the low pressure Surveillance test because the reactor pressure is low and the time allowed to 
satisfactorily perform the Surveillance test is short. The 
reactor pressure is allowed to be increased to normal

(continued)
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ff INSERT SR 3.5.1.6 

The required system head should overcome the RPV pressure and associated 

discharge line losses. Adequate reactor steam pressure must be available to 

perform these tests.

Insert Page B 3.5-12
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8 3.5.1 

BASES S .i~(otne)

SURVEILLANCE SR 5.1 SR 3.5.1.9. and SR (continued) 
REQUIREMENTS 

operating pressure since it is assumed that the low pressure 
test has been satisfactorily completed and there is no 
indication or reason to believe that HPCI is inoperable.  

Therefore, SR 3.5.1.Vand SR 3.5. are modified by Notes 
that state the Surveillances are not required to be 
performed until 12 hours after the reactor steam pressure ([•rser• 5 :3•__•'/ r and f'low are ade~quate to,-perform the test..  

The Frequency for SR 3.5.1.0 and SR 3.5.1.t is in accordance 
,-•Thwith the Inservice Testing Program requirements. The 
L3Y-.Vdrmonth Frequency for SR 3.5.1.Wvis based on the need to 

perform the Surveillance under the conditions that apply 
S" during a startup from a plant outage.  
Operating experience has shown that these components usually 
pass the SR when performed at the month Frequency, which 
is based on the refueling cycle.' Therefore, the Frequency 
was concluded to be acceptable (rom a reliability 
standpoint.  

The ECCS subsystems are required to actuate automatically to 
perform their design functions. This Surveillance verifies 
that, with a required system initiation signal (actual or 
simulated), the automatic initiation logic of HPCI, CS, and 
LPCI will cause the systems or subsystems to operate as 
designed, including actuation of the system throughout its 
emergency operating sequence, automatic pump startup and 
*actuation of all automatic valves to their required : 10u
positions.. This SR also ensures that the HPCI System will 
automaticaTT-y restart on an RPVAlow water level (LejV!2I 
signal received subsequent to an RPV high water level pe, 

trip and that theisuction is auyomatica y 
-ns erre frouteST to the suppression poo. The LOGIC 

f g, SYSTEM FUNCTIONAL TEST erformed in LCO 3.3.5.1 overlaps 
tAIAae this Surveillance to provi e complete testing of the assumed 

C- W safety function. c nT

wk;L�.  
*

(continued)
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INSERT SR 3.5.1.7 

The 12 hours allowed for performing the flow test after the required pressure 

and flow are reached is sufficient to achieve stable conditions for testing 

and provides reasonable time to complete the SRs.
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ECCS-Operating 
B 3.5.1

BASES

SURVEILLANCE 
REQUIREMENTS

SR 3....L (continued) 

operating experience has shown that those components usually 
pass the SR when performed at the Mmonth Frequency, which 
is based on the refueling cycle. Therefore, the Frequency 
was concluded to be acceptable from a reliability 
standpoint.

This SR is modified by a Note that excludes vessel 
injection/spray during the Surveillance. Since all active 
components are testable and full flow can be demonstrated by 
recirculation through the test line, coolant injection into 
the RPV is not required during the Surveillance.  

SRL.L.l. < V w 

The ADS designated required to actuate 
automatically upon receipt of specific Initiation signals.  
A system functional test is performed to demonstrate that 
the mechanical portions of the ADS function (i.e., 
solenoids) operate as designed when initiated either by an I 
actual or simulated initiation signal, causing proper'r 
actuation of all the required components. SR 3.5.1. aand 
the LOGIC SYSTEM FUNCTIONAL TEST performed in LCO 3.3.5.1 
overlap this Surveillance to provide complete testing of the 
assumed safety function.  

( - The imonth Frequency is based on the need to perform the 
Surveillance under the conditions that apply during a plant2 
outage and the potential for an unplanned transient if the 
Surveillance were performed with the reactor at power.  
Operating experience has shown that these components usually] 
pass the SR when performed at the w month Frequency, which 
is- based. on the refueling cycle. Therefore, the Frequency 
was concluded to be acceptable from a reliability 
standpoint.  

T SR is modified b a Note that excludes valve actuation.  I pe sanP prj~ssure/ 

A manual actuation of each ADS valve is performed to verify 
that the valve and solenoid are functioning properly and 

(continued)
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B 3.5.1

BASES

SURVEILLANCE 
REQUIREMENTS

SR 3 lLL ~ continued) 

that no blockage exists in the 4M discharge lines. This 
is demonstrated by the response of the turbine control or 
bypass valve or by a change in the measured flow or by 
any other method suitable to verify steam flow. Adequate 
reactor steam dome. pressurs.must,. be, ava-iIabl.e to perform 
this test to avoid damaging the valve. Also, adequate steam 
flow must be passing through the main turbine or turbine 
bypass valves to continue to control reactor pressure when 6 
the ADS valves divert steam flow upon opening. Sufficient 
time is therefore allowed after the required pressure and 
flow are achieved to perform this SR. Adequate pressure at 
which this SR is to be performed isACV-psig (the pressure 
recoumended by the valve manufacturer). Adequate steam flow 
is represented by )[at l east <92r-u-rU4ne- ypass vai yes opei% 

,. Reactor startup is 
allowed prior to performing this SR because valve 
OPERABILITY and the setpoints for overpressure protection 
are verified, per ASHE requirements, prior to valve 
installation. Therefore, this SR is modified by a Note that 
states the Surveillance is not required to be performed 
until 12 hours after reactor steam pressure and flow are 
adequate to perform the test. The 12 hours allowed for 
manual actuation after the required pressure is reached is 
sufficient to achieve stable conditions and provides 
adequate time to complete the Surveillance. SR 3.5.1.G a 
the LOGIC SYSTEM FUNCTIONAL TEST performed in LCO 3.3.5.1 
overlap this Surveillance to provide complete testing of the 
assumed safety function 

The Frequency of emonths• n a AGGERED TE BASIS ensur- _ J (tat- bL ji no ds fr each ADS valve are ai'ternately v • -
tsted. he Freque if's based onthnedtprfrte 

Surveillance un er the conditions that apply just prior to 
or during a startup from a plant outage. Operating 
experience has shown that these components usually pass thI 
SR when performed at the 41 month Frequency, which is based 
on the refueling cycle. -Therefore, the Frequency was 
concluded to be acceptable from a reliability standpoint.

REFERENCES ~iY FSAR, SectionJ632 

2. 'FSAR, Section J6.3.2.24 

(continued)
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I INSERT SR 3.5.1.11 

The LPCI System injection valves and recirculation pump discharge valves are 

powered from the LPCI swing bus, which must be energized after a single 

failure, including loss of power from the normal source to the swing bus.  

Therefore, the automatic transfer capability from the normal power source to 

the backup power source must be verified to ensure the automatic capability to 

detect loss of normal power and initiate an automatic transfer to the swing 

bus backup power source. Verification of this capability every 24 months 

ensures that AC electrical power is available for proper operation of the 

associated LPCI injection valves and recirculation pump valves. The swing bus 

automatic transfer scheme must be OPERABLE for both LPCI subsystems to be 

OPERABLE. The Frequency o.f 24 months is based on the need to perform the 

Surveillance under the conditions that apply just prior to or during a startup 

from a plant outage. Operating experience has shown that these components 

usually pass the SR when performed at the 24 month Frequency, which is based 

on the refueling cycle. Therefore, the Frequency was concluded to be 

acceptable from a reliability standpoint.

Insert Page B 3.5-15



ECCS-Operating 
B 3.5.1 

REFERENCES IL 3 SAR, Section '[6.3.2.6 

(continued) SAR, Section 46.3.2.0'W 

~lZ~Sectio -15 .8.  
6 SAR, Section' 15.6.4l 

7. FSAR, Section 415.6.  

8. 10 CFR 50, Appendix K.  

9.RFSAR, Section -6.3.: A 

10. 10 CFR 50.46.  

-Mem. eorandum from R.L. Baer (NRC) to V. Stello, Jr.  
(NRC), 'Recoumended Interim Revisions to LCOs for ECCS 
Components,* December 1, 1975.  

`ý V(ýSR Section -J6.3.3 ~ I~ 

L La e r - a, m T rA . F- oaiiski 6o t Rr-) -. .F -,r owe..4
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JUSTIFICATION FOR DEVIATIONS FROM NUREG-1433, REVISION 1 
ITS BASES: 3.5.1 - ECCS - OPERATING 

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. This discussion has been deleted since it discusses the RCIC System, which is not part 
of this LCO.  

3. Editorial change made for enhanced clarity or to be consistent with similar statements 
in other places in the Bases.  

4. Changes have been made to reflect those changes made to the Specification. The 
following requirements have been renumbered, where applicable, to reflect the 
changes.  

5. The brackets have been removed and the proper plant specific information/value has 
been deleted.  

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

Quad Cities 1 and 2 I
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ECCS-Shutdown 
B 3.5.2

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) AND REACTOR CORE ISOLATION 
COOLING (RCIC) SYSTEM 

B 3.5.2 ECCS-Shutdown 

BASES

BACKGROUND A description of the Core Spray (CS) System and. theý low 
pressure coolant injection (LPCI) mode of the Residual Heat 
Removal (RHR) System is provided in the Bases for LCO 3.5.1, 
"ECCS-Operating."

APPLICABLE 
SAFETY ANALYSES

The ECCS performance is evaluated for the entire spectrum of 
break sizes for a postulated loss of coolant accident 
(LOCA). The long term cooling analysis following a design 
basis LOCA (Ref. 1) demonstrates that only one low pressure 
ECCS injection/spray subsystem is required, post LOCA, to 
maintain adequate reactor vessel water level in the event of 
an inadvertent vessel draindown. It is reasonable to 
assume, based on engineering judgement, that while in MODES 
4 and 5, one low pressure ECCS injection/spray subsystem can 
maintain adequate reactor vessel water level. To provide 
redundancy, a minimum of two low pressure ECCS 
injection/spray subsystems are required to be OPERABLE in 
MODES 4 and 5.

The low pressure ECCS subsystems satisfy Criterion 3 of cW 

LCO Two low pressure ECCS injection/spray subsystems are 
required to be OPERABLE. The low pressure ECCS injection/ 
spray subsystems consist of two CS subsystems and two LPCI 
subsystems. Each CS subsystem consists of one motor driven p4, piping, and valves to transfer water from the 
suppression p0o0 or condensate storage tank (•5T)-to the 
reactor pressure vessel (RPV); Each LPCI subsystem consists 

+. -CC-T5 of one motor driven pump, piping, and valves to transfer 
water from -suppression poo00to the RPV. 4 single 
LPCI pump is required per subsystem because of .,, 

injection capacity in relation to a CS subsystem.  

re red cobe nloidnu 

(continued)
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ECCS--Shutdown 
B 3.5.2

BASES

Considered OPERABLE) in, i f 43Z Ebý 
manually realigned (remote or local) to the LPCI mode and a 
not otherwise.inoperable. Because of low pressure and low 
temperature conditions in NODES 4 and 5, sufficient time 
will be available to manually align and initiate LPCI 
subsystem operation to provide core cooling prior to 
postulated fuel uncovery.

APPLICABILITY OPERABILITY of the low pressure ECCS injection/spray 
subsystems is required in MODES 4 and 5 to ensure adequate 
coolant inventory and sufficient heat removal capability for 
the irradiated fuel in the core in case of an inadvertent 
draindown of the vessel. Requirements for ECCS OPERABILITY 
during NODES 1, 2, and 3 are discussed in the Applicability 
section of the Bases for LCO 3.5.1. ECCS subsystems are not 
required to be OPERABLE during NODE 5 with the spent fuel 
storage pool gates removed and the water level maintained at 
2 23 ft above the RPV flange. This provides sufficient 
coolant inventory to allow operator action to terminate the 
inventory loss prior to fuel uncovery in case of an 
inadvertent draindown.  

The Automatic Depressurization System is not required to be 
OPERABLE during MODES 4 and 5 because the RPV pressure is 
S 150 psig, and the CS System and the LPCI subsystems can 
provide core cooling without any depressurization of the 
primary system.  

The High Pressure toolant Injection System is not required 
to be OPERABLE during NODES 4 and 5 since the low pressure 
ECCS injection/spray subsystems can provide sufficient flow 
to the vessel.

ACTIONS A-nd 8.  

If any one required low pressure ECCS injection/spray 
subsystem is inoperable, the inoperable subsystem must be 
restored to OPERABLE status in 4 hours. In this Condition, 
the remaining OPERABLE subsystem can provide sufficient 
vessel flooding capability to recover from an inadvertent 
vessel draindown. However, overall system reliability is 

(continued)
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INSERT LCO 

Alignment and operation for decay heat removal includes when the required RHR 

pump is not operating or when the system is realigned from or to the RHR 

shutdown cooling mode.

Insert Page B 3.5-18



ECCS-Shutdown 
B 3.5.2 

BASES 

ACTIONS A.1 and B.1 (continued) 

reduced because a single failure in the remaining OPERABLE 
subsystem concurrent with a vessel draindown could result in 
the ECCS not being able to perform its intended function.  
The 4 hour Completion Time for restoring the required low 
pressure ECCS injection/spray subsystem to OPERABLE status 
is based on engineering judgment that considered the 
remaining available subsystem and the low probability of a 
vessel draindown event.  

With the inoperable subsystem not restored to OPERABLE 
status in the required Completion Time, action must be 
immediately initiated to suspend operations with a potential 
for draining the reactor vessel (OPDRVs) to minimize the 
probability of a vessel draindown and the subsequent 
potential for fission product release. Actions must 
continue until OPDRVs are suspended.  

C.I. C.2. D.I. D.2. and D.3 

With both of the required ECCS injection/spray subsystems 
inoperable, all coolant inventory makeup capability may be 
unavailable. Therefore, actions must immediately be 
initiated to suspend OPDRVs to minimize the probability of a 
vessel draindown and the subsequent potential for fission 
product release. Actions must continue until OPDRVs are 
suspended. One ECCS injection/spray subsystem must also be 
restored to OPERABLE status within 4 hours.k oe --ro. b / 

If at least one low pressure ECCS injection/spray subsystem r) .is not restored to OPERABLE status within the 4 hour 15 4• 
Completion Time, additional actions are required to minimizeF--

-fy, e,ý . 's any potential fission product release to the environment.  
r-.r~s•sý o4- oThis includes ensuring secondary containment is OPERABLE; 

o ; •o•; fr& w k . \one standby gas treatment subsystem is OPERABLE; and 
,• C)e~s c nei •l \secondary containment isolation capability i.e., one 
.j1{k +4e J`P, isolation valve and associated instrumen a ion are OPERABLE J 

-J-1 t•kW•1• •,/ , or other acceptable admi istrative controls to assure 
device, , 1, 6/- ., e - • iso ation capab iit• in each associate penetration flow 

iVý h •hu A pa not isolated that is assumed to be isolated to mitigate 
Whradioactivity release . OPERABILITY may be verified by an 

-Ce aa 4 ,h •,• ainistrative cdc, or by examining logs or other 
information, to determine whether the components are out of 
service for maintenance or other reasons. It is not 

(continued)
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L Al' C 
ECCS-Shutdown 

B 3.5.2 

BASES 

ACTIONS C.I. C.2. D.l. D.2. and D.3 (continued) 

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, the Surveillance may need 
to be performed to restore the component to OPERABLE status.  
Actions must continue until all required components are 

b ove 4-z7 OPERABLE.  

?,-ev,o •-The 4 hour Comletion Time to restore at least one low 
\ / ]~pressure ECCS injiection/spray subsystem to OPERABLE status _ 

lensures that prompt action will be taken to provide the 
required cooling capacity or to initiate actions to place a/ 
the plant in a condition that minimizes any potential •fission product release to the environmnt. • (• 

SURVEYILLANCE S ..
REQUIREMENTS 

low, ~he minimum water level of qi for the • ,.•ho•¢ / suppression pool is periodically verified to ensure that the " 
ELc Efr• •suppression pool will provide adequate net positive suction 

head (NPSH) for the CS System and LPCI subsystem pumps, 
recirculation volume, and vortex prevention. With the 
suppression pool water level less than the required limit,.  
all ECCS injection/spray subsystems are inoperable unless 
they are aligned to an OPERAE CST. L 

crd LC We upeso pool 1 IS the CS 

- cons1 ered PERLE only i t can take suction 
sbs' " f , and the ST water level is sufficie t t 

s rovide the eired NPSH for the CS pump Therefore, a 
r ficttion a either the suppression pool water level is 

oo n reuired uboytake mayo take 

c r, fqu.va en t io ensures that the can 
v u ama y otpvieaqgauaons o m akeu p watr to he PV.  However, 114s noted,9 on79E12E- MId- e 

Howve, a n-t-d-ony one required eo ksubs-ys-tem may take\ 
credit for 1;eCST option during OPDRVs.•Durin OPDRs the 

•- volI tn h-rM may not provide adeq a keup if the RPV 
were c letel drained. Therefore, only oneA subsystem 
is a ow o use e ST. This ensures the other required 
ECCS subsystem has adequate makeup volume.  

"(continued) 
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ECCS-Shutdown 
B 3.5.2 

BASES 7 
SURVEILLANCE SR 3.5.2.1 (continued) 

REQUIREMENTS 
The 12 hour Frequency of these SRs was developed considering 

3 C operating experience related to suppression pool water level 
~0-aCST water level variations and instrument drift during 
the applicable MODES. Furthermore, the 12 hour Frequency is 
considered adequate in view of other indications available 
in the control room, including alarms, to alert the operator 
to an abnormal suppression pool or CST water level 
condition. 1 
•R3S2.SR 3.5.2.2e 3d -. SR 3.5.2.9oL-3 

___The Bases provided for SR 3.5.1.1, SR 3.5.1.e,*and 
3R.T are applicable to SR 3.5. SR 3.5.2.4&, and 
SR 3.5"2" respectively.  

:5 3 

Verifying the correct alignment for manual, power operated, 
and automatic valves in the ECCS flow paths provides 
assurance that the proper flow paths will exist for ECCS 
operation. This SR does not apply to valves that are 
locked, sealed, or otherwise secured in position, since 
these valves were verified to be in the correct position 
prior to locking, sealing, or securing. A valve that 
receives an initiation signal is allowed to be in a 
nonaccident position provided the valve will automatically 
reposition in the proper stroke time. This SR does not 
require any testing or valve manipulation; rather, it 
involves verification that those valves capable of, 
potentially 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 appropriate because the valves are operated 
under procedural control and the probability of their being m ispositioned during this time period i o. ý- . ,1 -4 +V 

In NODES 4 and 5, the RHR System may operate in the shutdown 
cooling mode trmove decay heat and sensible heat from the/ 
reco. here ore, RHR val es that are rendi]ro 0o PC t 

[snv•m ooer.-tion aye igned for de'W: heat rmoval.  
Therefore, this SR is modified by a Note that allows one 
LPCI subsystem q __e_ SyM to be considered OPERABLE 

2 .(continued)
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ECCS--Shutdown 
B 3.5.2 

BASES

SURVEILLANCE 
REQUIREMENTS

SR .5.2AJ (continued)

Rev 1, 04/07/95
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INSERT SR 3.5.2.3

Alignment and operation for decay heat removal includes when the required RHR 

pump is not operating or when the system is being realigned from or to the RHR 

shutdown cooling mode. Because of the low pressure and low temperature 

conditions in MODES 4 and 5, sufficient time will be available to manually 

align and initiate LPCI subsystem operation to provide core cooling prior to 

postulated fuel uncovery.

Insert Page B 3.5-22



JUSTIFICATION FOR DEVIATIONS FROM NUREG-1433, REVISION 1 
ITS BASES: 3.5.2 - ECCS - SHUTDOWN 

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. The 
following requirements have been renumbered, where applicable, to reflect the 
changes.  

4. 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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RCIC System 

B 3.5.3 

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) AND REACTOR CORE ISOLATION 
COOLING (RCIC) SYSTEM 

B 3.5.3 RCIC System 

BASES

BACKGROUND The RCIC System is not part of the ECCS; however, the RCIC 
System is included with the ECCS section because of their 
similar functions. ( .

The RCIC System is designed to operate either automatically 
or manually following reactor pressure vessel (RPV) 

w4 isolation accompanied by a loss of coolant flow f 
feedwater system to provide I uac aandd 

RPV water leve . Under these conditions, the 
(•o.•ve 4. I W-Hig Pressure oo an njec ion (HPCI) and RCIC systems 

•k 4- c-o perform similar functions. The RCIC System design 

"requirements ensure that the criteria of Reference 1 are 

The RCIC System (Ref. sists of a steam driven turbine 
F1puApi, in and valves to provide steam to the 

fas we as piping and valves to transfer water from 
the suction source to the core via the feedwater system 
line, wheresthe coolant is distributed within the RPV thsaugh the feedwater sparger. Suction piping is provided 

Co+viaeifrom the•€ondensate storage tank (•ST)_and the suppression. • 
pool. PRup suction is normally aigned to the n tou ine 
minimize injection of suppression pool water into the RPV.  

However, if thekCST water supply is low, or the suppression 
pool level is high, pn anutomatic transfer to the suppression 
pool water source ensures a water supply for continuous 
operation of the RCIC System. The steam supply to the R..  

turbine is piped from a main steam line upstream of the •* 
associtted inboard main steam line isolation valve. isp -vied~ e 

wide range of reactor pressures sion.psig to sig 
Upon receipt of an initiation signal, the RCIC turbine 

accelerates to a specified speed. As the RCIC flow 
increases, the turbine control valve is automatically 
adojusted to maintain design flow. Exhaust steam from the 
pol lturbine is discharged to the suppression pool. A full 
flow test line is provided to route water suoply for to the 
operato allow testing of the RCIC System during normal 
operation without injecting water into the RPV.  

(continued)
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RCIC System 
B 3.5.3

BASES 

BACKGROUND The RCIC pump is provided with a minimum flow bypass line, 
(continued) which discharges to the suppression pool. The valve in this 

l ne automatical ly ape to prevent pump damage due to 
overheating when other-discharge line valves are closed. To 
ensure rapid delivery of water to the RPV and to minimize 
water hammer effects, the RCIC System discharge piping is.  
eoat full of water. The RCIC System is normally aligned to 

theXM. The height of water in theAW is sufficient to 
maintain the piping full of water up to the first isolation 

uva v I The relative height of the feedwater line connection 
di• for RCIC is such that the water in the feedwater lines keeps 

the remaining portion of the RCIC discharge line full of 
water. Therefore, RCIC does not require a Okeep fill" 
system.

APPLICABLE 
SAFETY ANALYSES

LCO

The function of the RCIC System is to respond to transient 
events by providing makeup coolant to the reactor. The RCIC 
System is not an Engineered Safety Feature System and no 
credit is taken in the safety analyses for RCIC System 
operation. Based on its contribution to the reduction of 
overal plant risk, v the system nc ed An 

nco S ,cas, qurgo byx he NYC Pq ic 
•o{ OC.FR So.3•tLc)LZ)hi/) 

The OPERABILITY of the RCIC System provides MA•/ 

suc a actuation of any of the low pressure ECCS 
subsystems is not required in the event of RPV isolation 
accompanied by a loss of feedwater flow. The RCIC System 
has sufficient capacity for maintaining RPV inventory during 
an isolation event.

APPLICABILITY The RCIC System is required to be OPERABLE during MODE 1, 
and MODES 2 and 3 with reactor steam dome pressure 
> 150 psig, since RCIC is the primary non-ECCS water source 
for core cooling when the reactor is isolated and 
pressurized. In MODES 2 and 3 with reactor steam dome 
pressure g 150 pslg, and in MODES 4 and 5, RCIC is not 
required to be OPERABLE since the low pressure ECCS 
injection/spray subsystems can provide sufficient flow to 
the RPV.  

(continued)
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RCIC System 
B 3.5.3

BASES (continued)

ACTIONS A-1and A.
If the RCIC System is inoperable during MODE 1, or NODE 2 
or 3 with reactor steam dome pressure > )15tI psig, and the]
HPC System is verified to be OPERABLE, the RCIC System must 
be restored to OPERABLE status within 14 days. In this 
Condition, loss-of the R $.System•.wi-l1, not affect. the 
overall plant capability to provide makeup inventory at high 
reactor pressure since the HPCI System is the only high 
pressure system assumed to function during a loss of coolant 
aLOCA). OPERABILITY of HPCI is therefore verifiedi_ 

51 --t!itVh o 1/h when the RCIC System is inoperable. his may m 
be performeo as an administrative check, by examining logs 
o r other information, to determine if HPCI is out of service 
for maintenance or other reasons. It does not mean it is 
necessary to perform the Surveillances needed to demonstrate/ 
the OPERABILITY of the HPCI SUstem. If the OPERABILITY of 
the HPCI System cannot bekverified, however, Condition B 
W mst Ne i a entered. For transients and certain 
abnormal events with no LOCA, RCIC (as opposed to HPCI) is 
the preferred source of makeup coolant because of its 
relatively small capacity, which allows easier control of 
the RPV water level. Therefore, a limited time is allowed 
to restore the inoperable RCIC to OPERABLE status.

III

2 The 1 day Completion Time is based on a reliability study 
LP'"-.(Ref.. that evaluated the impact on ECCS availability, 
assuming various components and subsystems were taken out of 
service. The results were used to calculate the average 
availability of ECCS equipment needed to mitigate the 
consequences of a LOCA as a function of allowed outage times 
(AOTs). Because of similar functions of HPCI and RCIC, the 
AOTs (i.e., Completion Times) determined for HPCI are also 
applied to RCIC; 

6.1and B.  
If the RCIC System cannot be restored to OPERABLE status 
within the associated Completion Time, or if the HPCI System 
is simultaneously inoperable, the plant must be brought to a 
condition in which the LCO does not apply. To achieve this 
status, the plant must be brought to at least ODE 3 within 
12 hours and reactor steam dome pressure reduced to 
S•1501•psig within 36 hours. The allowed Completion Times-

(continued)
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BASES 

ACTIONS B.1 and B.2 (continued) 

are reasonable, based on operating experience, to reach the 
required plant conditions from full power conditions in an 
orderly manner and without challenging plant systems.

SURVEILLANCE 
REQUIREMENTS

, , ( AC• p•O~

RCIC System 
B 3.5.3

SR 3.5.3.1 

The flow path piping has the potential to develop voids and 
pockets of entrained air. Maintaining the pump discharge 
line of the RCIC System full of water ensures that the 
system will perform properly, injecting its full capacity 
into the Reactor Coolant System upon demand. This will also 
prevent a water hamier following an initiation signal. One 
acceptable method of ensuring the line is full is to vent at 
the high points. The 31 day Frequency is based on the 
gradual nature of void buildup in the RCIC piping, the 
procedural controls governing system operation, and 
operating experience.  

SRL35.3.

Verifying the correct alignment for manual, power operated, 
and automatic vaives-tin the RCIC flow path provides 
assurance that the proper flow path will exist for RCIC 
operation. This SR does not apply to valves that are 
locked, sealed, or otherwise secured in position since these 
valves were verified to be in the correct position prior to 
locking, sealing, or securing. A valve that receives an 
initiation signal is allowed to be in a nonaccident position 
provided the valve will automatically reposition in the 
proper stroke time. This SR does not require any testing or 
valve manipulation; rather, it involves verification that 
those valves capable of potentially being mispositioned are 
in the correct position. This SR does not apply to valves 
that cannot be inadvertently misaligned, such as check 
valves. For the RCIC System, this SR also includes the 
steam flow path for the turbine and the flow controller 
position.

The 31 day Frequency of this SR was derived from the 
Inservice Testing Program requirements for performing valve 
testing at least once every 92 days. The Frequency of 

(continued)
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RCIC System 
B 3.5.3 

BASES 

SURVEILLANCE s 3.5.3. 2 (continued) 
REQUIREMENTS 31 days is further justified because the valves are operated 

under procedural control and because improper valve position 
would affect only the RCIC System. This Frequency has been 
shown to be acceptable through operating experience.  

SR 3.5.3.3 and SR 3.5.3.4 

The RCIC pump flow rates ensure that the system can maintain 
reactor coolant inventory during pressurized conditions with 

040 1cithe RPV isolated. The flow tests for the RCIC System are 
Ile J,; performed at two different pressure ranges such that system 

-t_,� e.o�,A �re' capability to provide rated flow is tested both at the 
f• .... ,rhigher and lower operating ranges of the system.  
r wmd Additionally, adequate steam flow must be passing through 
s ," 14 3y oem the main turbine or turbine bypass valves to continue to 

the. 1RW Preiwe- control reactor pressure when the RCIC System diverts stem 
a aoai-i flow Reactor steam pressyre must be z 1920:t psig to 

,k p orm SR 3.5.3.3 and 2:150: psig to perform SR 3.5.3.4. 
I a ,e-° -s. / Adequate steam flow is represented by at leAst t.turbine_ 2 

A4Pt w;aie. or (T+oer-efore, sufficent time -s-aT~- af teerradequal~ 
--- rX pe -e- M ressure %and f~low a achieed to erform these SRs.  

6e. ava. Ia b eReactor startup is allowedpriorto peoroming the Low 
•rforv• +j- -± . pressure Surveillance because the reactor pressure is low 

and the time allowed to satisfactorily perform the 
Surveillance is short. The reactor pressure is allowed to 

3 be increased to normal operating pressure since it is 
assumed that the low pressure Surveillance has been 
satisfactorily completed and there is no indication or 
reason to believe that RCIC is inoperable. Therefore; these 

e,- 1_ oSRs are modified by Notes that state the Surveillances are 
o o cai•oi+ A •-- not required to be performed until 12 hours after the 

+ ._ ,- Ireactor 'steam pressure and flow are adequate to perform the 
+1 Zlt are- rea6 Lka test.  

are-e.  
&C -e. A 92 day Frequency for SR 3.5.3.3 is consistent with the 

o ; Inservice Testing Program requirements. The Dmonth 
c ,OV'\4 4 oi , Frequency for SR 3.5.3.4 is based on the need toperform the 

Surveillance under conditions that apply J~st/prjfr 
O2A~o,•E.. ±,•tO during a startup from a plant outage. Operating experience 

-or.ip ide. the- : ,Rs. has shown that these components usually pass the SR when 
performed at the (month Frequency, which is based on the 

(continued)
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RCIC System 
B 3.5.3 

BASES 

SURVEILLANCE SR 3.5.3.3 and SR 3.5.3.4 (continued) 
REQUIREMENTS 

refueling cycle. Therefore, the Frequency was concluded to 
be acceptable from a reliability standpoint.  

The RCIC System is required to actuate automatically in 
order to verify its design function satisfactorily. This 
Surveillance verifies that, with a required system 3 
initiation signal (actual or simulated), the automatic 
initiation logic of the RCIC System will cause the system to 
operate as designed, c€U a uation of e! s em k~ e 
throughout its emergency operating sequence; ,hc , 
automatic pump startup and actuation of all automatic valves 
to their required positions. ThisdWjD also ensures the su.,rqe,1)&Ate 
RCIC S I1 automatically restart on an RPV low water 

-- 1-Jlevel e I received subsequent to an h 
LL_ water v v W/8)trip and that the suction is 3 

automatically transferred from the= to the suppressio (o.
in 0- Ce-5T 10") 00oo The LOGIC SYSTEM FUINCTIONAL TEST performed in 
o- ev ' ' ] LCO .3.5.2 overlaps this Surveillance to provide complete 

SI~na.1testing of the assumed f function.  

Th 18 nth Arequocy is/based o te perf rt 
S rvei anc under/the crdition that apply durin a p1 nt F-f S•tutaoW ~ ~ ~ +4 1 1n o:en~nilfr an/u-nnla~ndlas•n if he L] 

-is• •SurveillanceJeft performed with the reactor at power 
•-iiii •i~perating experience has shown that these components usually 

c Qe. -pass the SR when performed at the (•)month Frequency, which 
is based on the refueling cycle. Therefore, the Frequency 
was concluded to be acceptable from a reliability 
standpoint.  

This SR is modified by a Note that excludes vessel injection 
during the Surveillance. Since all active components are 
testable and full flow can be demonstrated by recirculation 
through the test line, coolant injection into the RPV is not 
required during the Surveillance.  

(continued)
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RCIC System 
B 3.5.3 

BASES (continued) 

REFERENCES,, . 0 C 50 App dtx A, C 3.  

FSAR. Section

Memorandum from R.L. Baer (NRC) to V. Stello, Jr.  
(NRC), "Recommended Interim Revisions to LCOs for ECCS 
Components," December 1, 1975.
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JUSTIFICATION FOR DEVIATIONS FROM NUREG-1433, REVISION 1 
ITS BASES: 3.5.3 - RCIC 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 brackets have been removed and the proper plant specific information/value has 
been provided.  

3. Editorial change made for enhanced clarity or to be consistent with similar statements 
in other places in the Bases.  

4. 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 of the NUREG.  

5. Changes have been made to reflect those changes made to the Specification. The 
following requirements have been renumbered, where applicable, to reflect the 
changes.

Quad Cities 1 and 2 I



GENERIC NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: SECTION 3.5 - ECCS AND RCIC SYSTEM 

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 3.5 - ECCS AND RCIC SYSTEM 

TECHNICAL CHANGES - MORE RESTRICTIVE 
CM.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 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.
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GENERIC NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: SECTION 3.5 - ECCS AND RCIC SYSTEM 

"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, ComnEd 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 3.5 - ECCS AND RCIC SYSTEM 

"GENERIC" LESS RESTRICTIVE CHANGES: 
RELOCATING DETAILS TO TECHNICAL SPECIFICATION BASES, UFSAR, TRM, OR 
OTHER PLANT CONTROLLED DOCUMENTS 
C'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 3.5 - ECCS AND RCIC SYSTEM 

"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, CoinEd 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 tests 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.
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GENERIC NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: SECTION 3.5 - ECCS AND RCIC SYSTEM 

"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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NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.5.1 - ECCS - OPERATING 

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 reduces the number of ADS valves required to be OPERABLE 
from five to four. The proposed change does not increase the probability of an accident 
because it will not involve any physical changes to plant systems, structures, or 
components, or the manner in which these systems, structures, or components are 
operated, maintained, modified, tested, or inspected. The ADS valves are not assumed 
to be an initiator of any analyzed event. The ADS valves function to mitigate the 
consequences of analyzed events by reducing the reactor vessel pressure to allow other 
ECCS components to function as needed. The change is based on analysis summarized 
in UFSAR Section 6.3.3.1.4. This analysis demonstrates adequate core cooling is 
provided during a small break LOCA and a simultaneous battery failure (i.e., battery 
failure and resulting HPCI System failure) with two of the five ADS valves out-of
service. This change reflects the credit provided through the use of NRC approved 
methods for calculating more realistic (yet conservative) peak cladding temperatures 
during accident situations, The consequences of an accident are not affected by this 
change since it has been analyzed by appropriate methods.  

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 
involve physical modification to the plant. Therefore, it 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 proposed change does not involve a significant reduction in a margin of safety 
since sufficient ADS valves are maintained to ensure the safety analysis assumptions are 
met. The safety analysis shows that with a battery failure (i.e., battery failure and 
resulting HPCI System failure), three ADS valves are sufficient to lower reactor 
pressure to allow low pressure ECCS injection and cooling, thus ensuring the 10 CFR 
50, Appendix K limits are maintained.
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NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.5.1 - ECCS - OPERATING 

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 ECCS discharge line "keep filled" alarm instrumentation is not assumed in the 
initiation of any analyzed event. The requirements for this instrumentation do not need 
to be explicitly stated in the Technical Specifications. The ECCS discharge line 
pressure is still required to be checked per SR 3.5.1.1. One method to perform the 
verification required by SR 3.5.1.1 would require the instrumentation to be calibrated 
within the required frequency (OPERABLE). 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 ECCS discharge line "keep filled" alarm instrumentation 
requirements from Technical Specifications does not impact any margin of safety. The 
requirements for this instrumentation do not need to be explicitly stated in the Technical 
Specifications. The ECCS discharge line pressure is still required to be checked per SR 
3.5.1.1. One method to perform the verification required by SR 3.5.1.1 would require 
the instrumentation to be calibrated within the required frequency (OPERABLE). As a 
result, the OPERABILITY of this instrumentation will normally be maintained to 
satisfy SR 3.5.1.1 without the need for explicit instrumentation 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: 3.5.1 - ECCS - OPERATING 

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 low pressure ECCS subsystems are not assumed to be an initiator of any analyzed 
event. While a HPCI System inadvertent injection is an analyzed event, this change 
does not negatively impact the event. As such the inoperability of ECCS systems will 
not increase the probability of any accident previously evaluated. In addition, while the 
ECCS equipment is used to mitigate the consequences of an accident, the proposed 
ACTIONS are bounded by the analyses summarized in the UFSAR Section 6.3.3, and 
therefore, does not involve any increase to the consequences of any 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 introduce a new mode of plant operation and does not 
involve physical modification to the plant. Therefore, it 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 does not involve a significant reduction in a margin of safety since the 
proposed combination of inoperable ECCS has been previously evaluated and the length 
of the allowable outage time specified permitted is consistent with other comparable 
combinations of inoperable ECCS systems.
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NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.5.1 - ECCS - OPERATING 

L.4 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 removes the requirement to submit a Special Report for ECCS 
actuation because the reporting requirements can be met by an LER required by 
10 CFR 50.73(a)(2)(iv) and plant procedures that track ECCS actuation cycle 
information. The proposed change does not increase the probability of an accident 
because it will not involve any physical changes to plant systems, structures, or 
components, or the manner in which these systems, structures, or components are 
operated, maintained, modified, tested, or inspected. The Special Report for ECCS 
actuation is not assumed to be an initiator of any analyzed event. Also, the 
consequences of an accident are not affected by this report since it does not impact the 
assumptions of any design basis accident or transient.  

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 
involve physical modification to the plant. Therefore, it 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 margin of safety is not reduced by removing the requirement for the submittal of a 
special report for ECCS actuation. This proposed change has no effect on the 
assumptions of the design basis accident. This change also has no impact on the safe 
operation of the plant because equivalent information is tracked and available or 
reported through the LER process. This change does not affect any plant equipment or 
requirements for maintaining plant equipment. Therefore, this change does not involve 
a significant reduction in a margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.5.2 - ECCS - SHUTDOWN 

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.  

1. Does the change involve a significant increase in the probability or consequences of an 
accident previously evaluated? 

The purpose of ECCS is to mitigate loss of core inventory accidents. Since CORE 
ALTERATIONS are not initiating events in LOCA analyses and the directions for 
suspending CORE ALTERATIONS are adequately addressed in the refueling LCOs, 
this change does not affect 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 introduces no new mode of plant operation nor does it require 
physical modification to the plant. Therefore, it can not create the possibility of a new 
or different kind of accident.  

3. Does this change involve a significant reduction in a margin of safety? 

The initiation, response, and effectiveness of ECCS do not depend upon, nor are they 
impacted by, CORE ALTERATIONS. Further, the necessity for suspending CORE 
ALTERATIONS and the margin of safety maintained thereby is appropriately 
addressed, initiated, and preserved by the LCOs in ITS Section 3.9 (Refueling 
Operations). Therefore, this change does not involve a significant reduction in a 
margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.5.2 - ECCS - SHUTDOWN 

L.2 CHANGE 

In accordance with the criteria set forth in 10 CFR 50.92, ComrEd 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 purpose of ECCS is to mitigate loss of core inventory accidents. Since one of the 
two required ECCS subsystems need not depend on suppression pool volume as a water 
source when aligned to an OPERABLE condensate storage tank, the one subsystem 
would not be rendered inoperable and the directions for suspending OPDRVs are 
adequately addressed by the ACTIONS for inoperable ECCS. Therefore, this change 
does not affect the probability or consequences of an analyzed 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, it can not create the possibility of a new 
or different kind of accident.  

3. Does this change involve a significant reduction in a margin of safety? 

The initiation, response, and effectiveness of one of the two required ECCS subsystems 
need not depend upon, nor is it impacted by low suppression pool level. Further, the 
necessity for suspending OPDRVs and the margin of safety maintained thereby is 
appropriately addressed, initiated, and preserved by the ACTIONS for inoperable 
ECCS subsystems.
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NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.5.2 - ECCS - SHUTDOWN 

L.3 CHANGE 

In accordance with the criteria set forth in 10 CFR 50.92, ComlEd has evaluated this proposed 
Technical Specification change and has 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? 

This change does not result in any hardware or operating procedure changes. The 
reactor mode switch is not assumed in the initiation of any analyzed event. The 
requirement to "lock" the reactor mode switch in the required position was specified in 
the Technical Specifications to ensure that the reactor mode switch was not 
inadvertently moved from the Shutdown or Refuel position resulting in an unauthorized 
MODE change. However, adequate administrative controls exist as a result of ITS 
Table 1.1-1, MODES, and the requirements of LCO 3.0.4 to ensure the reactor mode 
switch is maintained in the Shutdown or Refuel position without the explicit 
requirement to "lock" the reactor mode switch in position. Reactor mode switch 
positions other than Refuel or Shutdown result in the unit entering some other MODE; 
with the associated Technical Specification compliance requirements of that MODE and 
of proposed LCO 3.0.4. 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 requirement to "lock" the reactor mode switch in the Shutdown or Refuel position 
was specified in the Technical Specifications to ensure that the reactor mode switch was 
not inadvertently moved from the Shutdown or Refuel position resulting in an 
unauthorized MODE change. However, adequate administrative controls exist as a 
result of ITS Table 1.1-1, MODES, and the requirements of LCO 3.0.4 to ensure the 
reactor mode switch is maintained in the Shutdown or Refuel position without the 

"explicit requirement to "lock" the reactor mode switch in Shutdown or Refuel. Reactor 
mode switch positions other than *Refuel or Shutdown result in the unit entering some 
other MODE; with the associated Technical Specification compliance requirements of 
that MODE and of proposed LCO 3.0.4. Therefore, this change does not involve a 
significant reduction in a margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.5.2 - ECCS - SHUTDOWN 

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 would remove unnecessary additional performance of 
Surveillances which have been performed within their normally required Frequency.  
Not performing the Surveillances would not affect any equipment which is assumed to 
be an initiator of any analyzed event. Since each Surveillance will be performed on its 
normal Frequency, there is no impact on the capability of the system to perform its 
required safety function. It is overly conservative to assume that systems or 
components are inoperable when a Surveillance Requirement has not been performed.  
In fact, the opposite is the case; the vast majority of Surveillance Requirements 
performed demonstrate that systems or components are OPERABLE. Therefore, the 
proposed 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 create the possibility of a new or different kind of 
accident from any accident previously evaluated because the proposed change does not 
introduce a new mode of plant operation and does not involve physical modification of 
the plant.  

3. Does this change involve a significant reduction in a margin of safety? 

The normal Frequency of each Surveillance has been shown, based on operating 
experience, to be adequate for assuring the equipment is available and capable of 
performing its intended function. Additionally, the requirements of proposed SR 3.0.4 
(CTS 4.0.D) provide assurance the equipment is OPERABLE prior to entering the 
MODES for which it is required. Therefore, the proposed change does not involve a 
significant reduction in a margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.5.2 - ECCS - SHUTDOWN 

L.5 CHANGE 

In accordance with the criteria set forth in 10 CFR 50.92, CornEd has evaluated this proposed 
Technical Specifications change and has determined it does not involve a significant hazards 
consideration based on the following: 

1. Does the change involve a significant increase in the probability or consequences of an 
accident previously evaluated? 

The purpose of the condensate storage tank (known as the contaminated condensate 
storage tank in the ITS) water level requirement in MODE 4 and 5 is to help ensure the 
ECCS can mitigate loss of core inventory accidents. The condensate storage tank water 
level is not an initiator of any analyzed event, therefore, the probability of any 
previously analyzed accident is not increased by this change. The proposed water level 
still ensures that all ECCS pumps can operate satisfactorily (net positive suction head 
and vortex prevention requirements are met), and adequate recirculation/makeup 
volume is provided. The proposed water level requirement will ensure there is a 
sufficient volume of water available for more than ten minutes with one ECCS pump 
operating at the required flow rate. This will provide time for the operators to obtain 
additional water supply for the condensate storage tank or obtain an alternate makeup 
source. Therefore, the consequences of an accident are not significantly increased by 
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 introduces no new mode of plant operation nor does it require 
physical modification to the plant. Therefore, it can not create the possibility of a new 
or different kind of accident.  

3. Does this change involve a significant reduction in a margin of safety? 

The purpose of the condensate storage tank water level requirement in MODE 4 and 5 
is to help ensure the ECCS can mitigate loss of coolant inventory events. Reducing the 
minimum condensate storage tank water level requirement does not involve a significant 
reduction in a margin of safety since the proposed volume in feet will still ensure that 
all ECCS pumps can operate satisfactorily (net positive suction head and vortex 
prevention requirements are met), and adequate recirculation/makeup volume is 
provided. The proposed water level requirement will ensure there is a sufficient 
"volume of water available for more than ten minutes with one ECCS pump operating at 
the required flow rate. This will'provide time for the operators to obtain additional 
water supply for the condensate storage tank or obtain an alternate makeup source.
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NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.5.3 - RCIC SYSTEM 

There were no plant specific less restrictive changes identified for this Specification.
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ENVIRONMENTAL ASSESSMENT 
ITS: SECTION 3.5 - ECCS AND RCIC SYSTEM 

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 to meet 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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