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Amendment No.
3.6

LIMITING CONDITION FOR OPBRATION
(Cont'd.)

During Single Loop
Operatic
the following
restrictions are required:
a.

Operation with the
Master Flow Control in
AUTO is not permitted;

b.

Oper~tion in Region I
of Figure 3.6-2 i1 not
permitted. Initiate
action immediately
after entering
Region I and be
outside of Region I
within 2 hours.

4.6

Ba1eline APiM and LPiM•
noise level• for SLO shall
be acquired prior to entering Region II of Figure
3.6-2 for the first time ·
following each refueling
outage.
b.

When operating in Region
II of Figure 3.6-2 perfor11
APRK and LPRM• surveillances
to verify that their noise
leveis are within three (3)
times their established
baseline values at the
following intervals:
i.

Within 30 minutes of
entering Region II;

ii.

At least once per 8
hour shift; and

iii.

Within 30 minutes after
the completion of a
core thermal power
increase of 5~ or
greater.

•

Detector levels A and C
of one LPRK string per
core octant plus
detector levels A and C
of one LPRM string in
the center of tbe core
1hall be monitored.

(
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SURVBILLANCB RBQUIRKKEHT
(Cont'd.)

3.a.

3/4.6-13
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3.6

LIMITING CONDITION FOR OPERATION
(Cont'd.)

(
c.

Operation in Region II
of Figure 3.6-2 is
permitted provided that:
l.

Baseline data bas
been acquired per
specification
4.6.H.3.ai

ii.

If baseline data
has not been
acquired per
specification
4.6.H.3. a.
immediately
initiate action to
be outside Region
II within 2 hours;
I

iii. Stable reactor
operation is
verified per
specification
4.6.H.3.b.i and

(

iv.

d.

•

( .,__

If stable reactor
operation cannot
be verified per
specification
4.6.H.3.b.,
immediatel7
initiate action to
restore stable
operation within 2
hours.

The operable
recirculation pump
shall be at a speed
less than 65~ of rated
before starting the
inoperable pumpi
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SURV!ILLANCB REQUIREMENT
(Cont'd.)
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3.6

•

e.

The suction valve in
the idle loop shall be
closed and electrically
isolated except when
the idle loop is being
prepared for return to
service; and

f.

If the tripped pump is
out of service for more
than 24 hours, implement the following
additional restrictions:

~
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4.6 SURVEILLANCE REQUIREMENT
(Cont 1 d.)

LIMITING CONDITION FOR OPERATION
(Cont'd.)

The fl ow biased
RBM Rod Block LSSS
shall be reduced
by 4.0%
(Specification
3.2.C.l);
The flow biased
APRM Rod Block
LSSS shall be
reduced by 3.5%
(Specification
2.1.B);
The fl ow biased
APRM scram LSSS
shall be reduced
by 3. 5%
(Specification
2.1.A.l);
The MCPR Safety
Limit shall be
increased by 0.01
(Specification
1.1. A);
The rated fl ow
MCPR Operating
Limit shall be
increased by 0.01
(Specification
3.5.L.2);
3/4.6-15
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a. The recirculation pump in the
idle loop shall be electrically
prohibited from starting except
to permit testing in preparation
for returning to service.

DRESDEN II
__,/' DPR-19
Amendment No. 1yu
4.6 SURVEILLANCE REQUIREMENT
(Cont 1 d.) ·

3.6 LIMITING CONDITION FOR OPERATION
(Cont 1 d.)

The MAPLHGR
Operating Limit
shall be reduced
by the appropriate
multiplicative
factor from the
Core Operating Limits
Report (Specification 3.5.I). If,
concurrently, one
Automatic Pressure
Relief Subsystem
relief valve is
out-of-service,
the MAPLHGR Operating Limit shall be
reduced by the appropriate multiplicative
factor from the Core
Operating Limits Report.

('
4.

I.

Core thermal power shall
not exceed 25% of rated
without forced recirculation. If core thermal
power is greater than 25%
of rated without forced
recirculation, action shall
be initiated within 15
minutes to restore
operation to within the
prescribed limits and core
thermal power shall be
returned to within the
prescribed limit within two
(2) hours.

Snubbers (Shock
Suppressors)

I.

Snubbers (Shock)
· Suppressors)
The following surveillance
requirements apply to
safety related snubbers.

(

"-.. .. ·
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4. With no reactor coolant system
recirculation loops in operation, reduce
core thermal power to less then 25 % of
rated within 2 hours and place the unit in
hot shutdown within the following 12 hours.

5. Idle Recirculation Loop Startup
An idle recirculation pump shall not be
started unless the temperature
differential between the reactor vessel
steam space coolant and the bottom
head drain line coolant is less than or
equal to 145 °F*, and:

5. Idle Recirculation Loop Startup
The temperature differentials and
flow rates shall be determined to
be within the limits within 1 5
minutes prior to startup of an idle
recirculation loop.

a. When both pumps 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 less than or equal to
50 °F, or
b. When only one loop has been idle,
unless the temperature differential
between the reactor coolant within
the idle and operating recirculation
loops is less than or equal to 50 °F
and the speed of the operating
pump is less than or equal to
43 % of rated pump speed.

*

Only applicable with reactor pressure vessel
steam space pressure 2.. 25 psig.
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FIGURE 3.6.2
THERMAL POWER VS CORE FLOW LIMITS FOR THERMAL
HYDRAULIC STABILITY SURVEILLANCE IN SINGLE
LOOP OPERATION
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3.6

LIMITING CONDITION FOR OPERATION BASES (Cont'd.)
In addition, during the start-up of Dresden Unit 2, it was found that a
flow mismatch between the two sets of jet pumps caused by a difference in
recirculation loops could set up a vibration until a mismatch in speed of
27% occurred. The 10% and 15% speed mismatch restrictions provide
additional margin before a pump vibration problem will occur.
Reduced flow MCPR Operating Limits for Automatic Flow Control are not
applicable for Single Loop Operation. Therefore, sustained reactor
operation .under such conditions is not permitted.
Regions I and II of Figure 3.6.2 represent the areas of the power/flow map
with the least margin to stable operation. Although calculated decay
ratios at the intersection of the natural circulation flow line and the
APRM Rod Block line indicate that substantial margin exists to where
unstable operation could be expected. Specifications 3.6.H.3.b,,
3.6.H.3.c. and 4.6.H.3. provide additional assurance that if unstable
operation should occur, it will be detected and corrected in a timely
manner.
During the starting sequence of the inoperable recirculation pump,
restricting the operable recirculation pump speed below 65% of rated
prevents possible damage to the jet pump riser braces due to excessive
-vibration.
The closure of the suction valve in the idle loop prevents the loss of LPCI
through the idle recirculation pump into the downcomer.
Analyses have been performed which support indefinite operation in single
loop provided the restrictions discussed in Specification 3.6.H.3.@] are
·
·
~
implemented within 24 hours.
The LSSSs are corrected to account for backflow through the idle jet pumps
above 40%.of rated recirculation pump speed. This assures that the
original drive flow biased rod block and scram trip settings are preserved
during Single Loop Operation.
The MCPR safety limit has been increased by 0.01 to account for core flow
and TIP reading uncertainties which are used in the statistical analysis
of the safety limit. In addition, the rated flow MCPR Operating Limit
has also been increased by 0.01 to maintain the same margin to the safety
limit as during Dual Loop Operation .

•
B 3/4.6-36
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During single loop operation for greater than 24 hours, the idle recirculation
pump is electrically prohibited from starting until ready to resume two loop
operation. This is done to prevent a cold water injection transient caused
by an inadvertent pump startup .

•

DRESDEN II
.,i DPR-19
Amendment No. 11/u
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3.6 LIMITING CONDITION FOR OPERATION BASES (Cont'd)
The decrease of the MAPLHGR Operating Limit by the multiplicative factor I~
specified in the Core Operating Limits Report accounts for the more rapid 1"'
loss of core flow during Single Loop Operation than during Dual Loop ·
Operation.
The more conservative MAPLHGR reduction factors in the Core Operating
~
Li.mits Report are applied if one relief and one recirculation loop are
inoperable at the same time. The small break LOCA is the concern for
one relief valve out-of-service; the large break LOCA is the concern for
Single Loop Operation. Selecting the more conservative MAPLHGR multipliers will cover both the relief valve out-of-service and Single Loop
Operation.
pecificat1on 3.6 . . increase t e.marg1n o sa e y or erma hydraulic stability and for startup of recirculation pumps from.
natural circulation conditions.
I. Snubbers (Shock Suppressors)
Snubbers are designed to prevent unrestrained pipe motion under
dynamic loads as might occur during an earthquake or severe transient
while allowing normal thermal motion during startup and shutdown.
The consequence of an inoperable snubber is an increase in the probability of structural damage to piping as a result of a seismic or
other event initiating dynamic loads. It is therefore required that
all snubbers required to protect the primary coolant system or any
other safety system or component be operable during reactor operation.
Because the snubber protection is required only during low probability
events, a period of 72 hours is allowed for repairs or.replacements.
In case a shutdown is required, the allowance of 36 hours to reach a
cold shutdown condition will permit an orderly shutdown consistent
with standard operating procedures. · Since plant startup should not
commence with knowingly defective safety related equipment, Specification 3.6.I.4 prohibits startup.with inoperable snubbers.
When a snubber is found inoperable, a review shall be performed to
determine the snubber mode of failure. Results of the review shall
be used to determine if an engineering evaluation of the safety.;
related system or component is necessary. The ~ngineering evaluation shall determine whether or not the snubber mode of failure has
imparted a significant effect or degradation on the support component
or system.
All safety related hydraulic snubbers are visually inspected for
overall integrity and operability. The inspection will include
v~rification of proper orientation, adequate hydraulic fluid level
and proper attachment of snubber to piping and structures .
All safety rel.ated mechanical snubbers are visually inspected for
overall integrity and operability. The inspection will include
verification of proper orientation and attachments to the piping and
anchor for indication of damage or impaired operability.
B 3/4.6-37
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In order to prevent undue stress on the vessel nozzles and bottom head
region, the recirculation loop temperature shall be within 50 °F of each other
prior to startup of an idle loop. The loop temperature must also be within
50 °F of the reactor pressure vessel steam space coolant temperature to
prevent thermal shock to the recirculation pump and recirculation nozzles.
Since the coolant in the bottom of the vessel is at a. lower temperature than
the coolant in the upper regions of the core, undue stress on the vessel
would result if the temperature difference were greater than 145 °F.
Additionally, asymmetric speed operation of recirculation pumps during idle
loop startup induces levels of jet pump riser vibration that are higher than
normal. The specific limitation of 43% of rated pump speed for the
operating recirculation pump prior to the start of the idle recirculation pump
ensures that the recirculation pump speed mismatch requirements presented
in Specification 3.6.H.1 as well as the margin to the MCPR Fuel Integrity
Safety Limit are maintained .
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3.6 . LIMITING CONDITION FOR OPERATION
(Cont'd.)
3.

4.6

SURVEILLANCE REQUIREMENT
(Cont'd.)
Baseline APRM and LPRM*
noise levels for SLO shall
be acquired prior to entering Region II of Figure
3.6-2 for the first time
following each refueling
outage.

During Single Loop
Operatio , the following
restrictions are required:
a.

Operation with the
Master Flow Control in
AUTO is not permitted;

b.

Operation in Region I
of Figure 3.6-2 is not
permitted. Initiate
action innnediately
after entering
Region I and be
outside of Region I
within 2 hours.

b.

When operating in Region
II of Figure 3.6-2 perform
APRM and LPRM* surveillances
to verify that their noise
levels are within three (3)
times their established
baseline values at the
following intervals:
i.

Within 30 minutes of
entering Region II;

ii.

At least once per 8
hour shift; and

iii.

(
*

•

3/4.6-13

3897a

3123A

Within 30 minutes after
the completion of a
core thermal power
increase of 5~ or
greater.
Detector levels A and C
of one LPRM string per
core octant plus
detector levels A and C
of one LPRM string in
the center of the core
shall be monitored .

DRESDEN III

Amendment No;

3.6

4.6

LIMITING CONDITION FOR OPERATION
(Cont'd.)
c.

Operation in Region II
of Figure 3.6-2 is
permitted provided that:
i.

Baseline data has
been acquired per
specification
4.6.H.3.a;

ii.

If baseline data
has not been
acquired per
specification
4.6.H.3.a.,
immediately
initiate action to
be outside Region
II within 2 hours;

iii. stable reactor
operation is
verified per
specification
4 . 6. H. 3 . b. ; and

iv.

d.

•

If stable reactor
operation cannot
be verified per
specification
4.6.H.3.b. I
immediately
initiate action to
restore stable
operation within 2
hours.

The operable
recirculation pump
shall be at a speed
less than 65~ of rated
before starting the
inoperable pump;

3/4.6-14
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SURVEILLANCE REQUIREMENT
(Cont'd.)

DRESDEN III
lni.
Amendment No. /""

3.6

LIMITING CONDITION FOR OPERATION
(Cont 1 d.)
e.

The suction valve in
the idle loop shall be
closed and electrically
isolated except when
the idle loop is being
prepared for return to
service; and

f.

10.-

SURVEILLANCE REQUIREMENT
(Cont 1 d.)

/
.

If the tripped pump is
out of service for more
than 24 hours, implement the following
additional restrictions:

~

~·-·

c·

4.6

~'

The fl ow biased
RBM Rod Block LSSS
shall be reduced
by 4.0%
(Specification
3.2.C.l);
The flow biased

~ APRM Rod Block
_r-v-.

LSSS shall be
reduced by 3.5%
(Specification
2.1.B);

The fl ow biased
APRM scram LSSS
shall be reduced
by 3. 5%
(Specification
2.1. A.1);

~ The
MCPR Safety
Limit shall be

I~

DPR-25

increased by 0.01
(Speci fi cation
1.1. A);
The rated flow
MCPR Operating
Limit shall be
increased by 0.01
(Specification
3.5.L.2);
3/4.6-15
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a. The recirculation pump in the
idle loop shall be electrically
prohibited from starting except
to permit testing in preparation
for returning to service .

•
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DRESDEN III
rvf DPR-25
Amendment No. 11~'"'
3.6

LIMITING CONDITION FOR OPERATION
(Cont 1 d.)

4.6

SURVEILLANCE REQUIREMENT
(Cont 1 d.)

The MAPLHGR
Operating Limit
shall be reduced
by the appropriate
multiplicative
factor from the
Core Operating
Limits Report
(Specification
3.5.I). If
concurrently, one
Automatic Pressure
Relief Subsystem
relief valve is
out-of-service,
the MAPLHGR
Operating Limit
shall be reduced
by the appropriate
multiplicative
factor from the
Core Operating
Limits Report.
4.

I.

Core thermal power shall
not exceed 25% of rated
without forced recirculation. If core thermal
power is greater than 25%
of rated without forced
recirculation, action shall
be initiated within 15
minutes to restore
operation to within the
prescribed limits and core
thermal power shall be
returned to within the
prescribed limit within two
(2) hours.
I.

Snubbers (Shock
Suppressors)

Snubbers (Shock
Suppressors)
The following surveillance
requirements apply to
safety related snubbers.

(

3/4.6-16
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4. With no reactor coolant system
recirculation loops in operation, reduce
core thermal power to less then 25% of
rated within 2 hours and place the unit in
hot shutdown within the following 12 hours.

5. Idle Recirculation Loop Startup

5. Idle Recirculation Loop Startup

An idle recirculation pump shall not be
started unless the temperature
differential between the reactor vessel
steam space coolant and the bottom
head drain line coolant is less than or
equal to 145 °F* and:

The temperature differentials and .
flow rates shall be determined to
be within the limits within 15
minutes prior to startup of an idle
recirculation loop.

I

a. When both pumps 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 less than or equal to
50 °F, or
b. When only one loop has been idle,
unless the temperature differential
between the reactor coolant within
the idle and operating recirculation
loops is less than or equal to 50 °F
and the speed of the operating
pump is less than or equal to
43 % of rated pump speed .

•

* Only applicable with reactor pressure vessel
steam space pressure£ 25 psig.
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DPR-25

LIMITING CONDITION FOR OPERATION BASES (Cont d.)
1

In addition, during the start-up of Dresden Unit 2, it was found that
a flow mismatch between the two sets of jet pumps caused by a difference in recirculation loops could set up a vibration until ·a mismatch
in speed of 27% occurred. The 10% and 15% speed mismatch restrictions
provide additional margin before a pump vibration problem will occur.
Reduced flow MCPR Operating Limits for Automatic Flow Control are not
applicable for Single Loop Operation. Therefore, sustained reactor
operation under such conditions is not permitted.
Regions I and II of Figure 3.6.2 represent the areas of the power/flow
map with the least margin to stable operation. ·Although calculated
decay ratios at the intersection of the natural circulation flow line
and the APRM Rod block line indicate that substantial margin exists to
where unstable operation could be expected. Specifications 3.6.H.3.b.,
3.6.H.3.c. and 4.6.H.3. provide additional assurance that if unstable
operation should occur, it will be detected and corrected in a timely
manner.
During the starting sequence of the inoperable recirculation pump,
restricting the operable recirculation pump speed below.65% of rated
prevents possible damage to the jet pump riser _braces due to excessive
vibration.
The cl~sure of the suction valve in the idle loop prevents the loss of
LPCI throug~ the idle recirculation pump into the downcomer.
Analyses have been performed which support indefinite operation in
single loop provided the restrictions discussed in Specification
3.6.H.3.d. are implemented within 24 hours.
The LSSSs are corrected to account for backflow through the·idle jet
pumps above 20-40% of rated recirculation pump speed. This assures
that the original drive flow biased rod block and scram trip settings
are preserved during Single Loop Operation.
The MCPR safety limit has been increased by 0.01 to account for core
flow and TIP reading uncertainties which are used in the statistical
analysis of the safety limit. In addition, the rated flow MCPR
Operating Limit has also been increased by 0.01 to maintain the same
margin to the safety limit as during Dual Loop Operation .

•
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During single loop operation for greater than 24 hours, the idle recirculation
pump is electrically prohibited from starting until ready to resume two loop
operation. This is done to prevent a cold water injection transient caused
by an inadvertent pump startup .

•

DRESDEN III
Amendment No.
3.6

itfs

DPR-25

LIMITING CONDITION FOR OPERATION BASES (Cont'd.)
The decrease of the MAPLHGR Operating Limit by the multiplicative
factor specified in the Core Operating Limits Report accounts for the
more rapid loss of core flow during Single Loop Operation than during
Dual Loop Operation.

The more conservative MAPLHGR reduction factors in the Core Operating
Limits Report are applied if one relief valve and one recirculation
loop are inoperable at the same time. The small break LOCA is the
concern for one relief valve out-of-service; the large break LOCA
is the concern for Single Loop Operation. Selecting the more conservative MAPLHGR multipliers will cover both the relief value outof-service and Single Loop Operation .
..ji----1.....
.
·r
Specification 3.6.H.4 increased the margin of safety for thermal1t-tSt6fl.f 'D
hydraulic stability and for startup of recirculation pumps from
natural tirculation ~onditions.
I.

Snubbers (Shock Suppressors)
Snubbers are designed to prevent unrestrained pipe motion under
dynamic loads as might occur during an earthquake or severe transient
while allowing normal thermal motion during startup and shutdown. The
consequence of an inoperable snubber is an increase in the probability
of structural damage to piping as a result of a seismic or other event
initiating dynamic loads. It is therefore required that all snubbers
required to protect the primary coolant system or any other safety
system or component be operable during reactor operation.
Because the snubber protection is required only during low probability
events, a. period of 72 hours is allowed for repairs or replacements.
In cas~ a shutdown is required, the allowance of 36 hours to reach a
cold shutdown condition will permit an orderly shutdown consistent
with standard operating procedures. Since plant st.artup should not
commence with knowingly defective safety related ·equipment, Specification 3.6.1.4 prohibits startup with inoperable snubbers.
When a snubber is found inoperable, a review shall be performed to
determine the snubber mode of failure. Results of the review shall be
used to determine if an engineering evaluation of the safety-related
system or component is necessary. The engineering evaluation shall
determine whether or not the snubber mode of failure has imparted a
significant effect or degradation on the support component or system.
All safety related hydraulic snubbers are visually inspected
for overall integrity and operability. The inspection will
include verification of proper orientation, adequate hydraulic
fluid level and proper attachment of snubber to piping and
structures.

B 3/4.6-37
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In order to prevent undue stress on the vessel nozzles and bottom head
region, the recirculation loop temperature shall be within 50 °F of each other
prior to startup of an idle loop. The loop temperature must also be within
50 °F of the reactor pressure vessel steam space coolant temperature to
prevent thermal shock to the recirculation pump and recirculation nozzles.
Since the coolant in the bottom of the vessel is at a lower temperature than
the coolant in the upper regions of the core, undue stress on the vessel
would result if the temperature difference were greater than 145 °F.
Additionally, asymmetric speed operation of recirculation pumps during idle
loop startup induces levels of jet pump riser vibration that are higher than
normal. The specific limitation of 43% of rated pump speed for the
operating recirculation pump prior to the start of the idle recirculation pump
ensures that the recirculation pump speed mismatch requirements presented
in Specification 3.6.H.1 as well as the margin to the MCPR Fuel Integrity
Safety Limit are maintained.
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IRM Flux Scram Trip Setting
The IRM flux scram setting shall
be set at 1ess than or equal to
120/125 of full scale.

4.

B.

Core Thermal Power Limit (Reactor
Pressure ~ 800 psig)
When the reactor pressure is < 800
psig or core flow is less than 10% of
rated, the core thermal power shall
not exceed 25% of rated thermal power.

B.

When the reactor mode switch is
in the Startup or Run position,
the reactor shall not be
operated in the natural
circulation flow mode.

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

~

(.58W0 + 50)

The definitions used above for the
APRM scram trip apply. In the event
of operation with a maximum fraction
1imiti ng power density (MFLPD)
greater than the fraction of rated
power (FRP), the setting shall be
modi.tied as follows:
S ~

(.58W

0

+ 50)

FRP
MFLPD

The definitions used above for the
APRM scram trip apply.
The ratio of FRP to MFLPD.shall be
set equal to 1.0 unless the actual
operating value is l~ss than 1.0, in
which case the actual operating value
will be used.
This may also be performed by
increasing the APRM gain by the
inverse ratio, MFLPD/FRP, which
accomplishes the same degree of
protection as reducing the trip
setting by FRP/MFLPD .

•
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H:

•

Recirculation Pump Flow Limitations
H.
1.
Whenever both recirculation
pumps are in operation, pump
speeds shall be maintained
within 10% of each other when
power level is greater than 80%
and within 15% of each other
when power level is less than
80%.
2.
If Specification 3. 6. H.1 cannot
be met, one recirculation pump
shall be tripped.
3.
During Sin le Loop Operation for
more than 12 hours, the
following restrictions are
.required:
a. The MCPR Safety Limit shall
be increased by 0.01 (T.S.
1. lA);
b. The, MCPR Operating Limit, as
specified in the CORE OPERATING LIMITS REPORT, shall be
increased by 0.01 (T.S. 3.5.K);
c. The flow biased APRM Scram
and Rod Block Setpoints
shall be reduced by 3.5% to
read as fa 11 ows:
T.S. 2.1.A;l;
S < .58WD + 58.5
T.S. 2.1.A.1;*
S ~ (.58WD + 58.5) FRP/MFLPD
T.S. 2.1.B;
S < .58WD + 46.5
T.S. 2.1.B;*
S ~ (.58WD + 46.5) FRP/MFLPD
T.S. 3.2.C (Table 3.2-3);*
APRM Upscale < (.-58WD + 46. 5)
FRP/MFLPD
* In the event that MFLPD
exceeds FRP.

Recirculation Pump Flow Limitations
Recirculation pumps speed shall be
checked daily for mismatch.

(
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I.

d.

The flow biased RSM Rod
Block setpoints, as specified
in the CORE OPERATING LIMITS
REPORT, shall be reduced by
4.0%.

e.

The suction valve in the
idle loop shall be closed
and electrically isolated
except when the idle loop is
being prepared for return to
service.

Shock Suppressors (Snubbers)

I.

Shock Suppressors (Snubbers)
The following surveillance requirements apply to all snubbers on safetyrelated piping systems.

1.

During all modes of operation
except Shutdown and Refuel, all
snubbers on safety-related piping
systems shall be operable except
as noted in 3.6.I.2 following.

1.

Visual inspections shall be
performed in accordance with the
following schedule utilizing the
acceptance criteria given by
Specification 4.6.I.2.

Number of Snubbers
Found Inoperable
During Inspection
or During Inspection Interval
0

18 months
±25%

1

12 months
±25%

2

6 months
±25%

',

3,4

,.

t

Next
Required
Inspection
Interval

124 days
±25%

5,6,7

62 days
±25%

>8

31 days
±25%

The required inspection interval
shall not be lengthened more
than one step at a time.
3.6/4.6-12
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e. The recirculation pump in the
idle loop shall be electrically
prohibited from starting except
to permit testing in preparation
for returning to service .

•
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4. With no reactor coolant system
recirculation loops in operation, reduce
core thermal power to less then 25 % of
rated within 2 hours and place the ·unit in
hot shutdown within the following 12 hours.

5. Idle Recirculation Loop Startup
An idle recirculation pump shall not be
started unless the temperature
differential between the reactor vessel
steam space coolant and the bottom
head drain line coolant is less than or
equal to 145 °F*, and:

5. Idle Recirculation Loop Startup.
The temperature differentials and
flow rates shall be determined to
be within the limits within 1 5
minutes prior to startup of an idle
recirculation l~op ~

a. When both pumps 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 less than or equal to
50 °F, or
b. When only one loop has been idle,
unless the temperature differential
between the reactor coolant within
the idle and operating recirculation
loops is less than or equal to 50 °F
and the speed of the operating
pump is less than or equal to
45 % of rated pump speed.

* Only applicable with reactor pressure vessel
steam space pressure L 25 psig.

I

•
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H.

•

{

I.

Recirculation Pump Flow Limitations
The LPCI loop selection logic is described in-the SAR, Section 6.2.4.2.5. For
some limited low probability accidents with the recirculation loop operating
with large speed differences, it is possibl~ for the logic to select the wrong
loop for injection. For these limited conditions, the core spray itself is
adequate to prevent fuel temperatures from exceeding allowable limits. However,
to limit the probability even further, a procedural limitation has been placed
on the allowable variation in speed between the recirculation pumps.
The licensee's analyses indicate that above 80% po~er the loop select logic
could not be expected to function at a speed differential of 15%. Below 80%
power, the loop select logic would not -be expected to function at a speed
differential of 20%. This specification provides a margin of 5% in pump
speed differential before a problem could arise. If the reactor is operating
on one pump, the loop select logic trips that pump before making the loop
selection.
Analyses have been performed which support indefinite single l-0op operation
provided the appropriate restrictions are implemented within 12 hours. The
MCPR Safety Limit has been increased by 0.01 to account for core flow and TIP
reading uncertainties which are used in the statistical analysis of the
safety limit. The MCPR Operating Limit, as specified in the CORE OPERATING
LIMITS REPORT, has also been increased by 0.01 to maintain the same margin
to the safety limit as during Dual Loop operation .
. The flow biased scram and rod block setpoints are reduced to account for
uncertainties associated with backflow through the idle jet pumps when the
operating recirculation pump is above 20-40% of rated speed. This assures
that the flow biased trips and blocks occur at conservative neutron flux
levels for a given core flow.
The closure of the suction valve in the idle loop prevents the loss of LPCI
flow through the idle recirculation pump into the downcomer.
Snubbers
All snubbers are required OPERABLE to ensure that the structural integrity of
the reactor coolant system and all other safety-related systems is maintained
during and following a seismic or other event initiating dynamic loads.
Snubbers excluded from this inspection program are those installed on
non-safety-related systems and then only if their failure or failure of the
system on which they are installed, would have no adverse effect on any
safety-related system.
The visual inspection frequency is based upon maintaining a constant level of
sntibber protection to systems. Therefore, the required inspection interval
varies inversely with the observed snubber failures and is determined by the
number of inoperable snubbers found during an inspection. Inspections
performed before that interval has elapsed may be used as a new reference
point to determine the next inspection. However, the results of such early
inspections performed before the original required time interval has elapsed
(nominal time less 25%) may not be used to lengthen the required inspection
interval. Any inspection whose results require a shorter inspection interval
will override the previous schedule.
3.6/4.6-24
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In order to prevent undue stress on the vessel nozzles and bottom head
region, the recirculation loop temperature shall be within 50 °F of each other
prior to startup of an idle loop. The loop temperature must also be within
50 °F of the reactor pressure vessel steam space coolant temperature to
prevent thermal shock to the recirculation pump and recirculation nozzles.
Since the coolant in the bottom of the vessel is at a lower temperature than
the coolant in the upper regions of the core, undue stress on the vessel
would result if the temperature difference were greater than 145 °F.
Additionally, asymmetric speed operation of recirculation pumps during idle
loop startup induces levels of jet pump riser vibration that are higher than
normal. The specific limitation of 45% of rated pump speed for the
operating recirculatio~ pump prior to the start of the idle recirculation pump
ensures that the recirculation pump speed mismatch requirements presented
in Specification 3.6.H.1 are maintained.
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le Loop Operation for
ours, the following
are required:

..-=-i:;....--

a.

The MCPR Safety Limit shall be
increasedby0.01. <T.S. l.lA>;

. b.

The MCPR Operating Limit, as
specified in the CORE OPERATING
LIMITS REPORT, shall be
increased by 0.01 <T.S. 3.5.K>;

c.

The flow biased APRM Scram and
Rod Block Setpoints shall be
reduced by 3.5% to read as
follows:
T.S. 2.1.A. l;
S i .58WD + 58.5
T.S. 2.1.A.l;*
S ~ (.58WD + 58.5) FRP/MFLPD
T.S. 2.1.B;
S ~ .58WD + 46.5
T.S. 2.1.B;* ·
S < C.58WD + 46.5) FRP/MFLPD
T.S. 3.2.C <Table 2.1-3>;*
APRM upscale i (.58WD + 46.5)
FRP/MFLPD

*

In the event that MFLPD exceeds

FRP~

d.

The flow biased RBM Rod Block
setpoints, as specified in the
CORE OPERATING LIMITS. REPORT,
shall be reduced by 4.0%.

e.

The suction valve in the idle
loop shall be closed and
electrically isolated except
when the idle loop is being
prepared for return to service.

1976H/0615Z
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e. The recirculation pump in the
idle loop shall be electrically
prohibited from starting except
to permit testing in preparation
for returning to service.

•

QUAD CITIES
INSERT B

4. With no reactor coolant system
recirculation loops in operation, reduce
core thermal power to less then 25 % of
rated within 2 hours and place the unit in
hot shutdown within the following 12 hours.

5. Idle Recirculation Loop Startup
An idle recirculation pump shall not be
star~ed unless the temperature
differential between the reactor vessel
steam space coolant and the bottom
head drain line coolant is less than or
equal to 145 °F*, and:.

5. Idle Recirculation Loop Startup
The temperature differentials and
flow rates shall be determined to
be within the limits within 15
minutes prior to startup of an idle
· recirculation loop.

a. When both pumps 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 less than or equal to
50 °F, or
b. When only one loop has been idle,
unle~s the temperature differential
between the reactor coolant within
the idle and operating recirculation
loops is less than or equal to 50 °F
and the speed of the operating
pump is less than or equal to
45% of rated pump speed.

*

Only applicable with reactor pressure vessel
steam space pressure .L 25 psig.

QUAD-CITIES
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H.

Recirculation Pump Flow Limitation
The LPCI loop selection logic is described in the SAR, Section 6.2.4.2.5.
For some limited low probability accidents with the recirculation loop
operating with large speed differences, it is possible for the logic to
select the wrong loop for injection. For these limited conditions, the core
spray itself is adequate to prevent fuel temperatures from exceeding
allowable limits. However, to limit the probability even further, a
procedural limitation has been placed on the allowable variation in speed
between the recirculation pumps.
The licensee's analyses indicate that above 80% power the loop select logic
could not be expected to function at a speed differential of 15%. Below 80%
power, the loop select logic would not be expected to function at a speed
differential of 201. This specification provides a margin of 5% in pump
speed differential before a problem could arise. If the reactor is operating
on one pump, the loop select logic trips that pump before making the loop
selection.
Analyses have been performed which support indefinite single loop operation
provided the appropriate restrictions are implemented within 12 hours. The
MCPR Safety Limit has been increased by 0.01 to account for core flow and TIP
reading uncertainties which are used in the statistical analysis of the
safety limit. The MCPR Operating Limit, as specified in the CORE OPERATING
LIMITS REPORT, has also been increased by 0.01 to maintain the same margin to
the safety limit as during Dual Loop operation.
The flow biased scram and rod block setpoints are reduced to account for
uncertainties aisociated with backflow through the idle jet pumps when the
operating recirculation pump is above 20-40% of rated speed. This assures
that the flow biased trips and blocks occur at conservative neutron flux
·
levels for a given core flow.

,..----...iThe closure of the suction valve in the idle loop prevents the loss of LPCI
flow through the idle cecirculation pum~ into the downcomer.
·-

2760H
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In order to prevent undue stress on the vessel nozzles and bottom head .
region, the recirculation loop temperature shall be within 50 °F of each other
prior to startup of an idle loop. The loop temperature must also be within
50 °F of the reactor pressure vessel steam space coolant temperature to
prevent thermal shock to the recirculation pump and recirculation nozzles.
Since the coolant in the bottom of the vessel is at a lower temperature than
the coolant in the upper regions of the core, undue stress on the vessel
would result if the temperature difference were greater than 145 °F.
Additionally, asymmetric speed operation of recirculation pumps during idle
loop startup induces levels of jet pump riser vibration that are higher than
normal. The specific limitation of 45% of rated pump speed for the
operating recirculation pump prior to the start of the idle recirculation pump
ensures that the recirculation pump speed misma.tch requirements presented
in Specification 3.6.H.1 are maintained.

QUAD-CITIES
DPR-30
D.

Where:

Reactor Water Level (Shutdown Condition)

FRP =

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

*

fraction of rated thermal
power (2511 MWtl

MFLPD =

Top of active fuel is defined to be 360
inches above vessel zero (See Bases

3.2).

maximum fraction of
limiting power density
where the limiting
power density for
each bundle is the
design linear heat
generation rate. for
that bundle.

The ratio of FRP/MFLPD shall be set
equal to 1 .0 unless the actual
operating value is less than 1.0 in
which case the actual operating value
will be used. This adjustment may
also be performed by increasing the
APRM gain by the inverse ratio,
MFLPD/FRP, which accomplishes the
same degree of protection as reducing
the trip setting by FRP/MFLPD.
2.

APRM Flux Scram Trip Setting
(Refueling or Startup and Hot Standby
Mode)
When the reactor mode switch is in
the Refuel or Startup Hot Standby
position, the APRM scram shall be set
at less than or equal to 15% of rated
neutron flux.

3.

IRM Flux Scram Trip Setting
The IRM flux scram setting shall be set
at less than or equal to 120/125 of full
scale.

B.

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

•

S s (0.58W 0

1 .1 /2.1-2

+ 50)
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more jet pumps, immediate
corrective action shall be taken. If
flow ·indication for all but two jet
pumps cannot be obtained within
1 2 hours, an orderly shutdown
shall be initiated and the reactor
shall be in a cold shutdown
condition within 24 hours.

4.

If flow indication failure occurs for
both jet pumps on the same jet
pump riser, immediate corrective
action shall be taken. If flow
indication for at least one of the
jet pumps cannot be obtained
within 12 hours, an orderly
shutdown shall be initiated and
the reactor shall be in cold
shutdown condition within 24
hours.

5.

H.

If flow indication failure occurs for
both calibrated (double-tap) jet
pumps on the same recirculation
loop, immediate corrective action
shall be taken. If flow indication
for at least one of the jet pumps
cannot be obtained within 1 2
hours, an orderly shutdown shall
be initiated and the reactor shall
be in a cold shutdown condition
within 24 hours.

Recirculation Pump Flow Umitati.ons
1.

Whenever both recirculation
pumps are in operation, pump
speeds shall be maintained within
10% of each other when power
levef is greater than 80% and
within 1 5 % of each other when
power level is less than 80%.

2.

If Specification 3.6.H~ 1 cannot be
met, one recirculation pump shall
be tripped.

H.

Recirculation Pump Flow Limitations
Recirculation pumps speed shall be
checked daily for mismatch.

3.6/4.6-5a
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3. During Single Loop Operation for more than
24 hours, the following restrictions are
required:
a .. The MCPR Safety Limit shall be
increased by 0.01 (T.S. 1.1A);
b. The MCPR Operating Limit, as specified
in the CORE OPERATING LIMITS
REPORT, shall be increased by 0.01
(T.S. 3.5.K);
c. The flow biased APRM Scram and Rod
Block Setpoints shall be reduced by
3.5% to read as follows:
T.S. 2.1.A.1;
S ~ .58 WD

+

58.5

T.S. 2.1.A.1;*
S ~ (.58 WD + 58.5) FRP/MFLPD
T.S 2.1.B;
S ~ .58 WD
T.S. 2.1.B; *
S ~ (.58 WD

+
+

46.5

46.5) FRP/MFLPD

T.S. 3.2.C (Table 2.1-3); *
APRM upscale~ (.58 WD
FRP/MFLPD
*

+

46.5)

In the event that MFLPD exceeds FRP.
d. The flow biased RBM Rod Block
setpoints, as specified in the CORE
OPERATING LIMITS REPORT, shall be
reduced by 4.0%.
e. The recirculation pump in the idle loop
shall be electrically prohibited from
starting except to permit testing in
preparation for returning to service .

•
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4. With no reactor coolant system
recirculation loops in operation, reduce
core thermal power to less than 25 % of
rated within 2 hours and place the unit in
hot shutdown within the following 1 2
hours.

5. Idle Recirculation Loop Startup

5. Idle Recirculation Loop Startup

An idle recirculation pump shall not be
started unless the temperature
differential between the reactor vessel
steam space coolant and the bottom
head drain line coolant is less than or
equal to 145 °F*, and:

The temperature differentials and flow
rates shall be determined to be within the
limits within 1 5 minutes prior to startup of
an idle recirculation loop.

a. When both pumps 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 less than or equal to
50 °F, or
b. When only one loop has been idle,
unless the temperature differential
between the reactor coolant within
the idle and operating recirculation
loops is less than or equal to 50 °F
and the speed of the operating
pump is less than or equal to
45% of rated pump speed.

*

Only applicable with reactor pressure
vessel steam space pressure L. 25 psig.
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H. Recirculation Pump Flow Limitations
The LPCI loop selection logic is described in the UFSAR, Section 6.3.2. For some
limited low probability accidents with the recirculation loop operating with large speed
differences, it is possible for the logic to select the wrong loop for injection. For these
limited conditions, the core spray itself is adequate to prevent fuel temperatures from
exceeding allowable limits. However, to limit the probability even further, a procedural
limitation has been placed on the allowable variation in speed between the recirculation
pumps.
The licensee's analysis indicated that above 80% power the loop select logic could not
be expected to function at a speed differential of 15%. Below 80% power, the loop
select logic would not be expected to function at a speed differential of 20%. This
specification provides a margin of 5 % in pump speed differential before a problem could
arise. If the reactor is operating on one pump, the loop select logic trips that pump
before making the loop selection.
Analyses have been performed which support indefinite single loop operation provided
the appropriate restrictions are implemented within 12 hours. The MCPR Safety Limit
has been increased by 0.01 to account for core flow and TIP reading uncertainties
which are used in the statistical analysis of the safety limit. The MCPR Operating
Limit, as specified in the CORE OPERATING LIMITS REPORT, has also been increased
by 0.01 to maintain the same margin to the safety limit as during Dual Loop operation.
The flow biased scram and rod block setpoints are reduced to account for uncertainties
associated with backflow through the idle jet pumps when the operating recirculation
pump is above 20-40% of rated speed. This assures that the flow biased trips and
blOcks occur at conservative neutron flux levels for a given core flow.
In order to prevent undue stress on the vessel nozzles and bottom head region, the
recirculation loop temperature shall be within 50 °F of each other prior to startup of an
idle loop. The loop temperature must also be within 50 °F of the reactor pressure vessel
steam space coolant temperature to prevent thermal shock to the recirculation pump
and recirculation nozzles. Since the coolant in the bottom of the vessel is at a lower
temperature than the coolant in the upper regions of the core, undue stress on the
vessel would result if the temperature difference were greater than 145 °F.
Additionally, asymmetric speed operation of recirculation pumps during idle loop startup
induces levels of jet pump riser vibration that are higher than normal. The specific
limitation of 45% of rated pump speed for the operating recirculation pump prior to the
start of the idle recirculation pump ensures that the recirculation pump speed mismatch
requirements presented in Specification 3.6.H.1 are maintained.
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EVALUATION OF SIGNIFICANT HAZARDS CONSIDERATION

Commonwealth Edison has evaluated this proposed amendment and
determined that it involves no significant hazards considerations. According to
1O CFR 50.92(c), a proposed amendment to an operating license involves no significant
hazards considerations if operation of the facility in accordance with the proposed
·
amendment would not:
1.

Involve a significant increase in the probability or consequences of an
accident previously evaluated; or

2.

Create the possibility of a new or different kind of accident from any
accident previously evaluated; or

3.

Involve a significant reduction in a margin of safety.

The proposed changes do not involve a significant increase in the probability or
consequences of an accident previously evaluated because:

•

The proposed change to delete the requirement to close the suction valve of the
idle loop during SLO potentially affects two transient or accident analyses
previously evaluated. The first is the Loss-of-Coolant Accident (LOCA) which
has been analyzed for the full range of break sizes, from a small rupture, where
the makeup flow is greater than the coolant loss rate, to the largest, a highly
improbable circumferential recirculation line break. The design basis LOCA at
Dresden and Quad Cities is the double-ended guillotine break in a recirculation
line. LPCI is one of the Emergency Core Cooling Systems that would be
initiated to flood the core following the Design Basis LOCA accident.
The LOCA analysis for Quad Cities Units 1 and 2 takes no credit for closure of
the recirculation suction valve to properly direct LPCI flow into the lower plenum
of the reactor. Instead, the LPCI loop selection logic is relied upon to
automatically close the recirculation discharge valve of the selected intact loop.
For Dresden Units 2 and 3, LPCI is not credited to inject because the limiting
failure is the LPCI injection valve. SNP has also shown that the LPCI injection
valve failure remains the limiting single failure at Dresden during SLO with the
idle loop unisolated. The LOCA ECCS analyses previously performed for SLO
remain applicable and the severity of a postulated LOCA event has not
increased. The proposed changes do not physically change the plant in any
manner that would increase the probability of a LOCA.
The second transient considered is the inadvertent startup of an idle
recirculation pump in an unisolated loop. This event is precluded, however,
when the loop is unisolated because the discharge valve must be closed for the
pump to start. To further decrease the probability of the ocurrence of this
transient, Section 3.6.H.3.e is added to require the pump to be electrically
prohibited from starting. In addition, leaving the loop unisolated results in an
increase in the temperature of the water in the loop, and a correspondingly lower
reactivity insertion should the transient occur. For these reasons, neither the
probability nor the consequences of an inadvertent idle pump start have
increased.

•

ATTAC HM ENT C
EVALUATION OF SIGNIFICANT HAZARDS CONSIDERATION
(continued)

The additional requirements introduced in Sections 3.6.H.5.a-b and 4.6.H.5 to
monitor temperatures between the two loops and the reactor coolant do not
cause an increase in the probability or consequences of an accident because
they limit stresses in the vessel and primary piping system to acceptable levels.
The procedures that are currently followed at Dresden Units 2 and 3 regarding
inadvertent entrance into a region of instability, defined as Regions A,B, and C in
Reference (e), are more conservative than those recommended by the NRC
Bulletin, and do not allow operation in the stability regions defined in the
Dresden Technical Specifications. Removing Sections 3.6.H.3.b-c and Section
4.6.H.3 only removes outdated material from the Dresden Technical
Specifications and does not increase the probability or consequences of an
accident previously evaluated.

•

The removal of Section 3.6.H.4 allowing operation without forced circulation
below 25% of rated power at Dresden Units 2 and 3 will not increase the
probability or consequences of an accident previously evaluated. This change is
conservative because it will prohibit operation in a condition susceptible to
instabilities. This section also is not included in the Standard Technical
Specifications. In the same manner, Section 2.1.A.4 is removed from the Quad
Cities Technical Specifications.
The removal of Section 3.6.H.3.a from the Dresden Technical Specifications will
not increase the probability or consequences of an accident, because a
one-pump run-up transient is bounded by the two-pump run-up transient.
The change in initiation time for SLO requirements for Quad Cities from 12 hours
to 24 hours does not represent a significant change, and still allows adequate
time to implement the requirements. Therefore, no increase in the probability or
consequences of an accident will be caused by this change.
For the reasons stated above, no increase in the probability or consequence of
an accident previously evaluated is introduced by the proposed changes.
The proposed changes do not create the possibility of a new or different kind of
accident from any accident previously evaluated because:
The proposed change to eliminate the requirement to close the recirculation
suction valve of the idle recirculation loop during SLO only removes unnecessary
conservatism which is not required .to ensure proper LPCI injection into the
vessel during a LOCA. The LPCI loop selection logic already ensures that the
intact loop's recirculation pump discharge valves will close when selected for
LPCI injection. Since all ECCS functions will c;:ontinue to perform as designed,
no new accident scenarios are created. Also, by requiring the idle loop to be
electrically prohibited from starting, the possibility of a new event is not created.
Sections 3.6.H.5.a-b and 4.6.H.5 provide for temperature monitoring prior to
starting an idle pump, and monitoring to maintain acceptable primary system
stress levels. Since the change does not adversely affect the performance of
any safety related systems, no new accident scenarios are created.
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ATTACHMENT C
EVALUATION OF SIGNIFICANT HAZARDS CONSIDERATION
(continued)

The change eliminating the requirements for actions when a region of instability
is entered during SLO will not create a new or different type of accident because
procedures are already in place that are consistent with NRC guidance in this
area. These procedures are more conservative than the current Technical
Specifications.
The removal of Section 3.6.H.4 (Dresden) and Section 2.1.A.4 (Quad Cities)
does not create the possibility of a new or different kind of accident because the
units will not be allowed to operate without forced circulation with these sections
removed, and Section 3.6.H.4 added. The possibility of accidents occuring from
operating in this mode has been eliminated, and no new types of accidents are
created.
There is no possibility of a new type of accident being created from the removal
of Section 3.6.H.3.a from the Dresden Technical Specifications. The analysis
behind the reduced flow MCPR curves provides more thermal margin during
SLO than two-loop operation, because the one-pump run-up transient is less
severe than the two-pump run-up transient.
The speed requirement change (Section 3.6.H.3.d for Dresden) for the operating
recirculation pump prior to idle loop startup is in a conservative direction, and no
new types of accidents are created.
The increase in allowed time to initiate SLO requirements for Quad Cities
(Section 2.1.A.4) does not represent a significant change, and still allows
adequate time to implement necessary requirements. No new types of
accidents are created by this change.
The proposed changes do not involve a significant reduction in a margin of
safety because:
The change to eliminate the requirements to close the recirculation suction valve
of the idle loop during SLO maintains the assumptions of the LOCA analyses.
The LPCI loop selection logic will automatically close the recirculation pump
discharge valve of the unbroken loop to ensure proper LPCI injection.
Therefore, the current MAPLHGR limits at Dresden and Quad Cities will
continue to ensure that Appendix K criteria are satisfied.
During normal dual loop operation, LPCI loop selection logic is relied upon to
close the discharge valve of the unbroken loop following a LOCA. This function
is performed during SLO, provided the discharge valve and the logic that
automatically closes this valve upon the occurrence of a LOCA signal remain
operable. Since the assumptions of the accident analysis are preserved by the
proposed change, there is no reduction in any safety margin.
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ATTACHMENT C
EVALUATION OF SIGNIFICANT HAZARDS CONSIDERATION
(continued)

The safeguards in place preventing the inadvertent start of an idle recirculation
pump are more than adequate protection against this transient. Three
concurrent failures are required for this transient to occur. The transient would
also be less severe due to the warmer water in the loop. Therefore, no
reduction in a margin of safety will occur with this change.
The addition of Sections 3.6.H.5.a-b and 4.6.H.5 will not decrease margin to
safety, since the temperature monitoring requirements will maintain acceptable
stresses in the primary system during idle pump starts.
For Dresden, the current procedures for entrance into a region of stability
provide more margin to safety than the current Technical Specifications require,
because operation in a stability region is not allowed.

•

The elimination of Section 3.6.H.4 in the Dresden Technical Specifications and
Section 2.1 .A.4 in the Quad Cities Technical Specifications will not decrease a
margin of safety because it prohibits operations in a potentially unstable region.
This change is in a conservative direction .
The elimination of Section 3.6.H.3.a in the Dresden Technical Specifications
does not cause a decrease in margin to safety, because there is more thermal
margin to SLO than two-loop operation.
Changing the active loop speed requirement from 65% to 43% prior to idle loop
startup for Dresden is in the conservative direction; therefore, margin to safety is
increased.
The increase in allowed time to initiate SLO requirements for Quad Cities still
provides adequate time to implement these requirements, and is not a significant
change. Margin to safety is not decreased by this change.
Margin of safety does not, therefore, decrease due to the proposed Technical
Specification amendment.
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ATTACHMENT C
EVALUATION OF SIGNIFICANT HAZARDS CONSIDERATION
(continued)

CONCLUSION
Guidance has been provided in 5144 FR 7744 for the application of standards to
license change requests for determination of the existence of significant hazards
considerations. This document provides examples of amendments which are not likely
considered to involve significant hazards considerations.
This proposed amendment does not involve a significant relaxation of the bases
for the limiting safety system settings or a significant relaxation of the bases for the
limiting conditions for operations. Therefore, based on the guidance provided in the
Federal Register and the criteria established in 1O CFR 50.92 (c), the proposed change
does not constitute a significant hazards consideration .

. . - 5;.

ATTACHMENT D
ENVIRONMENTAL ASSESSMENT STATEMENT APPLICABILITY REVIEW

Commonwealth Edison has evaluated the proposed amendment against the
criteria for identification of licensing and regulatory actions requiring environmental
assessment in accordance with 10 CFR 51 .20. It has been determined that the
proposed changes meet the criteria for a categorical exclusion as provided under 10
CFR 51.22(c)(9). This conclusion has been determined because the changes requested
do not pose significant hazards considerations or do not involve a significant increase in
the amounts, and no significant changes in the types, of any effluents that may be
released off-site. Additionally, this requested does not involve a significant increase in
individual or cumulative occupational radiation exposure.
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1.

INTRODUCTION

The purpose of this report is to clarify the engineering and· licensing issues associated with single-loop operation both with and
without the idle recirculation loop isolated. The assumptions made
in
the
analyses performed to justity sinqle-loop operation
(Reference l) which are related to isolation or the idle recirculation loop are discussed. The conditions which justify SLO with the
idle loop not isolated and which are consistent with the licensing
analyses (Reference l) are specified.
2•

2.1

DISCUSSION

SLO Analysis Assumptions

Licensing analyses which justify sinqle-loop operation (SLO) of the
Dresden 2 & 3 and Quad Cities l & 2 nuclear plants are documented in
Reference l. At the time of these analysis, it was assumed that SLO
would be used as a contingency operating plan and that the most
likely event to prompt SLO would be a recirculation pump seal leak
or perhaps a malfunctioning recirculation discharge valve. In this
event, the most likely course of action would be to isolate the loop
with the seal leak or faulty discharge valve, and to utilize SLO
until appropriate repairs could be made.

One of the important LOCA analysis assumptions in the Reference 1
analyses is that the selected (unbroken) recirculation loop discharge valve will be automatically closed in order to properly
direc~ the LPCI water through the jet pumps to the lower plenum of
the reactor. This function is accomplished by the LPCI loop selection logic. If SLO is motivated by a discharge valve that is stuck
open or otherwise not functioninq, the suction valve would have to
be closed and left closed to ensure proper LPCI injection in the
event of a LOCA (pipe break) in the opposite loop.
As a result of the above considerations, the statement was made in
Reference l that ·"the discharge valve in the idle recirculation loop
is normally closed, but if its closure is prevented, the suction
valve in the loop should be closed to prevent the loss of Low Pressure Coolant Injection (LPCI.) through the recirculation pump into
the downcomer, degrading the LPCI performance". This statement is
basically true if one assumes that the "normal" motivation for SLO
involves a recirculation loop discharge valve malfunction or pump
seal leak. However, there is no inherent analysis assumption or
safety related reason why the plant can not also be operated in.the
single-loop mode with both suction and discharge valves in the idle
loop left open, as long as the following conditions are met:
1. There is no significant leak in the pump seal or other malfunction which requires isolatinq the recirculation loop.

(_
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2 • The discharge valve and its automatic closure logic (ini~iated
by the loop selection system upon a LOCA signal) remains in
operable condition.

2.2

continaency

~·

Routine .§1£

On a contingency basis (1.e., the occasional use or SLO in emergency
situations) SI.O with the idle recirculation loop isolated should be
acceptable based on GE's evaluation of some BWRs for change in
thermal displacement and fatigue usaqe. However, plant unique thermal displacement values should be reviewed for proper hanger and
snubber settings ana adequate clearances.
Operation with the loop isolated. will cause the loop to cool and.
therefore, when the loop is restarted., the loop experiences a complete thermal cycle from warm to cold and back to warm. Although
this thermal cycle is not enveloped by the existing design thermal
cycles in the Dresden 2 & 3 and Quad Ci ties l &: 2 stress reports,
design adequacy has been established. !or some BWRs for up ~o 25
cycles of this SLO thermal transient.
!! SLO with the idle loop isolated. is to be utilized frequently (on

•

a routine basis), this mode of operat~on should be established as
part of the design basis of the plant. '.l:n this case, the fatique
usa9e and thermal displacement ef tects due to the subject therll\al
cycle should be analyzed.

(

3•

CONCLUSION

Single-loop operation of Dresden 2 ~ 3 and Quad cities l & 2 ~ith
the idle recirculation loop not isolated is acceptable and consistent with safety analysis assumptions (Reference l) provided the
recirculation discharge valve and the logic that automatically
closes this valve (upon the occurrence of a LOCA signal) remain
operable. Leaving the id.le loop not isolated is· recommended for
routine and frequent SLO.
contingency SLO with the idle recirculation loop isolated is acceptable from a safety standpoint and consistent with safety analys~s
assumptions. Frequent or routine SLO with the idle loop isolated is
not recommended unless plant specific fatique usaqe and thermal
displacement due to the loop ther111al cycle are analyzed •

•
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ATIACHMENT F

SIEMENS
April 15. 1992
YUF:081 :92

Dr. R. J. Chin
Nuciear Fuel Services
Commonwealth Edison Company
Room 900 Edison Bldg.
P. 0. Box 767
Chicago. IL 60690
Jear Or. Chin:
Suo1ect:

Support for Allowing Idle Recirculation Loop Valves to Remain Open During Single
Loop Operation for the Dresden Reactors

References:

1)

Letter. J. M. Ross to 0. F. Kelter. "Justification to Support Idle Recirculation
Loop Valves to Remain Open During Single Loop Operation and Change
in Parameters to LOCA/ECCS and Transient Analysis Parameters Lists for
the Dresden Reactors," JMA:269:90, September 18, 1 990

2)

Contract between Commonwealth Edison Company and Siemens Nuclear
Power Corporation for Fuel Bundle Fabrication and Related Services for
Dresden Nuclear Power Station, January 7, 1986, as amended

The attachment provides the justification for allowing the idle recirculation loop valves in the
Dresden Units to remain open during single loop operation: This supersedes the first attachment
to Reference 1 .
This evaluation was performed under the Technical Assistance provisions of Reference 2.
Very truly _yours,

)LLl -~
(Mrs.) Udell Fresk
Contract Administrator
tlm
Attachment
c:

(

D. A. Zahakaylo (CECo)

Siemens Nuclear Power Corporation
__

Coroorate Offices.
155 108th Avenue NE. PO Box

oon7

Bellevue. WA

98009-0m

Tel: (206} 453-4300

Fax: (206) 453-4446

Attachment

Commonwealth Edison Company (CECo.l has requested Siemens Nuclear Power <SNP) to
evaluate a proposed Technical Specification (TS) change. The desired change would allow
the idle recirculation loop suction and discharge valves to remain open during single loop
· operanon tSLOl. Since all SLO transient analyses performed for the Dresden Units by SNP
have been conservatively modeled with the valves open. there is no impact on transient
~nalyses due to the proposed TS change.

'

.;.

SINGLE LOOP LOCA
The SLO LOCA-ECCS analysis(1l for the Dresden Units was done with a valve closed in the
idle recirculation loop and with the break in the active recirculation loop. The proposed TS
change does not change the limiting condition with the break in the active loop since a break
1n the active loop allows for no coastdown flow and earlier critical heat flux (CHF) than in twoloop operation. A break in the idle loop with both valves open would behave like a break
during two-loop operation with coastdown flow from the active loop into the lower plenum.
This delays flow stagnation and CHF in the core and results in a lower peak clad temperature
tPCTl. Therefore. allowing the valves to remain open still results in the limiting 1 .0 doubleended quillotine (DEG) break being in the active loop.
With the limiting break in the active loop and the valves open, there would be an increase in
back flow through the idle jet pumps with a corresponding increase in flow through the active
jet pumps, relative to the analysis of record<1 l. This flow increase is estimated to be on the
order of 3% of the total flow through the active jet pumps. Since the drive flow in the active
loop reverses direction within the first few seconds of the LOCA, there is no coastdown of
the drive flow during the LOCA which indicates that the increased flow in the active jet pumps
would have very little effect on the LOCA and no impact on the results of the SLO analysis.
With the valves open in the idle recirculation loop the loop would experience a positive flow
and thus increased flow through the idle loop jet pumps during the first twenty seconds of the
SLO LOCA in comparison to the original analysis(l). This creates a higher lower plenum
pressure, increased flow through the core, later CHF in the core, and lower PCT than a closed
valve analysis.
The current SLO LOCA-ECCS analysisl 1l with the idle recirculation loop valved-off remains
valid for the Dresden Units if the idle recirculation loop valves are open. The assumption used
in Reference 1 with the valves closed during operation results in a higher PCT than with the
valves open.

SINGLE LOOP LOCA WITH DIESEL GENERATOR-FAILURE
lhe current lim!ting SLO LOCA-ECCS analysis' 1l is done with a single failure of the low
pressure coolant injection (SF-LPCll valve in the intact valved-off idle recirculation loop.
Therefore. the open condition of the recirculation valves at the beginning of the LOCA has no
impact on the ECCS flows in the limiting SLO LOCA analysis. A SLO LOCA with a single
failure of a diesel generator (SFDGl would be affected by open recirculation valves in the idle
loop since there is LPCI flow into the idle intact loop. This would create the same sequence
of events for the closing of the recirculation discharge valve as in the two-loop SFDG LOCA
analys1sl3.4l which has a 23 second delay to start of closing and a closing time of 40
seconds. Since all of the.single failure LOCA analyses done for the Dresden reactors are done
with a 1 .0 DEG break which results in comparable reactor system responses during
blowdown. the only basic differences between them are the operating ECCS systems and the
average core and hot channel thermal hydraulic responses. Therefore, since the two loop SFLPCI LOCA 12l has a higher PCT than the two-loop SFDG LOCA (4 1, the valved-off SLO SF-LPCI
LOCA I 1l would have a higher PCT than a SLO SFDG LOCA with or without the recirculation
valves closed.
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