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ATTACHMENT }
DESCRIPTION AND SAFETY ANALYSIS OF PROPOSED CHANGES TO
APPENDIX A, TECHNICAL SPECIFICATIONS
QUAD CITIES STATION
UNIT 1
FACILITY OPERATING LICENSE DPR-29

Introduction

Commonwealth Edison Company (CECo) proposes to amend the Facility Operating
License for Quad Cities Nuclear Power Station (QCNPSY Unit 1 (DPR-29),
Appendix A, Technical Specifications (TS). The proposed changes are
consistent with those that were recently approved for Unit 2, DPR-30,
Amendment No. 130. The proposed amendment would:

1. Reflect a proposed modification to the HPCI turbine steam exhaust
1ine vacuum breaker configuration. This modification is scheduled
for the upcoming cycle 12 refueling outage. The proposed
modification will create & new primary containment boundary such that
the steam exhaust line check valve 2301-45 can be removed from the 10
CFR 50, Appendix ] leak rate testing program. Revised testing
requirements for the 2301-45 valve will be incorporated into the
Inservice Testing Program according to Section XI of the ASME Code
per 10 CFR 5C.55(g).

ra

Propose Technical Specification changes to correct ar omission of ihe
HPCI low pressure isolation setpoint to Table 3.2-1.

3. Propose Technical Specification changes to add two now vacuum line
primary containment isolation valves to Table 3.7-1.
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Background

On June 15, 1990, USNRC Regicn 117 issued Inspection Report 50-254(265)/89024
which summarized the results of their inspection of tine Quad Cities 10 CFR 30,
Appendix J test program. A Notice of Violation was issued, which cited
ineffective corrective actions to repetitive valve fallures. One of the
valves which was cited as a concern was the High Pressure Coolant Injection
(HPCI) ste m exhbaust chec' valve, 2301-45. The HPCI steam exhaust valve has
experienced repeated Local Leak Rate (LLRT) faflures. Cyclical "chugging"
loads from unstable steam condensation, during periods of low HPCI turbine
steam flow, are be'ieved to be the cause of the repeated failures. Previous
attempts to improve valve performance have consisted of redesigning the
2201-45 valve and/or changing the seating materials.

In response to the Notice of Violation, CECC committed to accelerate the test
interval for the 23N01-45 valve to ensure that its containment fuiction
remained effective. In addition, surveillance procedures were revised to
minimize potential damage tc the valve during low steam flow turbine
operations.

In September, 1990 CECo concep*ualized a proposed modification to the current
design of the HPCI exhaust system. This proposed modification provides the
foliowing benefits:

1. Adds the ability to isolate the vacuum breaker 1ine through the use
of motor operated valves (MOV), thereby avoiding the potential for a
containment atmosphere leakage path through the HPCI turbine exhaust,

ra

Improves the reliability of the vacuum breaker with a "~ne-out-of-two
twice" check valve configyuration;

3. Provides improved access for maintenance, since the va.. 'm breakers
are located external to the torus: and,

4. Improves the steam condensation stability through the use of a
sparger which s designed to provide for more stable condensation
over a wide range of steam flows, thereby minimizing the cyclical
"chugging" loads on the 2301-45 velve.

Existing Configuration

The existing configuration and propused modification to the HPCI cteam exhaust
line are shown on Figure 1. The HPCI turbine exhaust line runs from the
exhaust of the HPCI turbine through the Core Spray corner room, penetrates the
torus and discharges below the torus water level. The line contains two large
turbine exhaust check valves, 2301-45 and 2301-74, which are designed to
prevent water from backing up into the turbine.

Inside the Torus, a vacuum breaker line, equipred with two small check valves,
ties into the HPCI steam exhaust line downstream of the two exhaust check
valves. The vacuum breaker line communicates with the containment atmosphere,
thereb, providing a potential leakage path to areas outside the containment
boundary. To address this potentia! leakage path, current containment testing
provisions require 10 CFR 50, Appendix J, Type C testing of the 2301-45 valve.
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The logic for the vacuum breaker isolation valves has been developed in
accordance with the recommendations contained in General Electric Service
Information Letter (SIL), No. 30 (Enclosure 3), and 1s consistent with the
design of later operating plants (e.g., LaSalie RCIC system). The vacuum line
isolation valves will be normally open to assure the operational readine.s of
WPCI. Automatic isolation will occur during cor sitions indicative of a large
break inside of the drywell concurrent with lo- reactor pressure conditions.
The high drywell pressure signal ensurss tha. the vacuum breaker function will
not isolate unless HPC! operation is inhibited under conditions indicative &
large break loss-of-coolant accident. The low pressure isolation condition
will ensure that the HPCI system will not be isolated until steam pressure has
decreased to the point where the HPCI can no longer perform its design
function. The itolation signal is initiated by a one-out-of-two taken twice
arrangement (reference Figure 3), with a sfgnal seal-in feature that must be
reset to allow manual veupening of the isolation valves. The isolation signal
to each valve is supported by separate control divisions to ensure that no
single physical fallure will prevent isolation.

The new vacuum breaker isolation valves will have no greater than a 50-second
closure time. The maximum closure time will assure that any potential
radiological release, during a design basis loss-of-coolant accident, will not
exceed regulatory and TS limits. The closure time was determined on the
ability of the valve to close. Since less than 4% of the assumed maximum
number of damaged rods experience cladding damage in the first 125-seconds
after the postulated accident occurs, a maximum closure time of 50-seconds 1s
sufficient

Proposed Technical Specifications
Table 3.2-1

Current Technical Specification Table 4.2-1, "Minimum Test and Calibration
Frequency for Core and Containment Cooling System Instrumentaticn. Rod Blocks,
and Isolations,” requires that the HPCI isolation instruments be periodically
calibrated and tested. The low pressure i1solation function surveillance
requirements are included as part of these periodic tests. Technical
Specification Table 3.2-1, "Instrumentation that Initiates Primary Containment
Isoia.ion Functions," does not contain a corresponding 'imiting condition for
operation requirement. To correct this omission, the requirements for the
HPCI low reactor pressure isolation are proposed.

The vasis for the HPCI turbine steam line low pressure isolation is to assure
that steam and radioactive gases will not escape from the HPCl turbine shaft
seals Into the reactor building after steam pressure has decreased to a level
where the HPCI turbine cannot operate.

The low pressure instruments are currently set such that the isolation Jdoes
not occur prior to reactor pressure decreasing to 20 psig. Prior to the
approval of Technical Specification Amendment No. 130 (DPR-29) and 124
(DPR-30), HPCi1 was required to be operable at a reattor pressure greater than
90 psig. The SAFER/GESTR Analysis for Quad Cities wes used to support
changing the operability requirements such that HPCI (paration is require! to
a decreasing reactor pressure of 150 osig.
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CECo contracted General Electric to calculate a new isolation setpoint based
on the SAFER/GESTR Analysis inputs. The calculation was performed utilizing
methodology contained in NEDC-31336, "General Electric Instrument Setpoint
Methodology," dated October, 1986. The upper bounding 1imit for the low
pressure fsolation signal was 150 psig, based on the SAFER/GESTR Analysis
inputs. The lower bounding limit of 95 psig was chosen based on General
Electric experience with the stall pressures of HPCI turbines. The lower
bounding limit 15 conservative in that the anticipated stall pressure for the
HPC1 turbine is well below a reactor pressure of 95 psig. The recommended
1icensing setpoint value 1s 100 psig. The calculation is provided in
Enclosure 1.

The proposed changes to Technical Specification Table 3.7-1, "Primary
Containment Isolation," adds the vacuum breaker isolation valves. As
discussed previously, these valves will be part of the Group IV Isolation
which affects the HPCI system. The vacuum breaker isolation valves will close
within a maximum specified time of 50-seconds. The automatic closure will
occur during high drywell pressure concurrent with low reactor pressure. The
isolation logic 1s consistent with General Electric recommendations contained
in SIL 30 and also with later designs for the system. This isolation scheme
assures that the system will be maintained in operational readiness except
under conditions where HPCI can no longer operate, conturrent with indication
of a btreak inside of the dyywell. As previously discussed, the HPCI steam
supply valves isolate during conditions which are indicative of a steam line
break or uager pressure conditions when HPCI can no longer perform its design
function. The closure time of 50-seconds is sufficient to 1imit the assumed
radiological release, during a design basis loss-of-coolant accident, below
regulatory and license limits.

The proposed design provides a more reliable containment isolation function.

A more effective means of containment isolation is provided through the use of
small, motor-operated valves in place of the turbine exhaust check valves.

The vacuum breaker isolation valves can be closed through remote or local
operation in the unlikely event of a failure of the automatic isolation.

The current SAFER/GESTR Analysis for Quad Cities Station credits HPCI
operation during decreasing reactor pressure up to 150 psig. As such,
Commonwealth Edison contracted General Electric to calculate a new isolation
setpoint based on the current SAFER/GESTR Analysis inputs.

The calculation was performed vtilizing method~logy contained in NEDC-31336,
"General Electric Instrument Setpoint Mcthodoiogy" dated October, 1986. The
upper bounding limit for the isolation signal was 150 psig which is based on
the SAFER/GESTR Analysis inputs. A lTower bound of 95 psig was chosen based on
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ATTACHMENT ¢
SUMMARY OF THE PROPOSED CHANGE TO APPENDIX A
TECHNICAL SPECIFICATIONS
QUAD CITIES STATION
UNIT )

FACILITY OPERATING LICENSE DPR-29
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