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DISCLAIMER

This report was prepared as an account of work sponsored by the United
States Government, Neither the United States nor the United States
Department of Energy, nor any of their employe2es, makes any warranty,
express or implied, or assumes any legal liability or responsibility for
the accuracy, complateness qr usefulness of any information, apparatus,
product or process disclosed, or represents that its use would not infringe
on privately ownad rights. Reference herein (o any specific commercial
product, process, or service by trade name, mark, manufacturer, or other-
wise, does not necessarily constitute or imply its endorsement, recommend-
ation, or favoring by the United States Government or any agency thereof.
The viaws and opinions of authors expressed herein do not necessarily state
or reflect those of the United States Government or any agency thereof.
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Nuclear Power Station, Units | and 2, replied to tne NRC generic letter,
The evaluation of other engineered safety feature (ESF) systems was SubD-
mitted in response to IE bulletin 79-08 [Ref. 3]. Additional information
[cee References] was subsequently received and evaluated.

This document addresses only the electrical, instrumentation, and
control (EI&4C) design aspects of the containment ventilation isclation
(CVI) and other ESFs.
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(2) Criterion nc. 5 - The instrumentation and control
systems provided to initiate the ESF should D@
designed and qualified as safety-grade equipment.

(3) Criterion no. 6 - The overriding or resetting” of

the ESF actuation signal snould not cause any valve
or damper t3 change position.

Criterion 6 in this review applies primarily to other related ESF
systems because implementation of this criterion for containment isolation
have been reviewed by the Lessons Learned Task Force, based on tne recom-
mendations in NUREG-0578 Section 2.1.4 [Ref. 4). Automatic valve reposi-
tioning upon reset may be acceptable when containment isolation is not
involved; consideration will Dbe given on a case-dDy-case basis. Accept-
ability would be dependent upon system function, design intent and suitaole
operating procedures.

2.2 CONTAINMENT VENTILATION ISOLATION CIRCUITS DESIGN DESCRIPTION

Quad Cities Nuclear Power Station, Units 1 and 2, nas ESF trains
for each unit which can causé isolation of the containment ventilation
system. The containment ventilation system is labeled Primary Containment
Isolation System (PCIS) on these units. One ESF train controls the inboard
containment ventilation/purge isolation valves, and the other train con-
trols the outboard isolation valves. The initiating contacts for each
train are described below:

(1) Automatic contacts (all one-out-of-two, taken twice logic)

(a) High drywe ! p-essure.
(b) Low reactor vater level.

#The following definition is given for clarity of use in tnis evaluation:
Reset: The signal has come and gone, and the circuit 15 Dbeing
cleared to return it to the normal condition.

- 4 -
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(2) Manual Contacts

None at system level. (Isolation may De accomplished by the
individual PCIS-valve manual switches.)

NOTE: There is no radiation initiated trio of tne PCI
valves. High stack radiation will cause the reactor
building ventilation ducts to trip shut to prevent tne
release from the stack.

The relays for each of the monitored plant conditions have con-
tacts in each of the two trains that control tne PCIS valves. Each train
is powered by a different electrical bus. Tne PCIS circuits contain a
reset switch, which functions as defined in this report.

The inboard torus and drywell vent valves are each bypassed with
a 2-inch-diameter isolation valve. These two 2-inch valves plus the
6-inch-diameter isolation valve to the standby gas treatment system are
utilized by the Atmospheric Control System (ACS) to control the containment
during postaccident operations. These valves (e.g., 1601-61,-62 and -&3
for Unit 1) have a designed electrical bypass capability. The bypass
circuit contains an interlock to prevent its operation if tne reactor is in
mode. The bypass switch is a keylock switch with the key con-

the "run
trolled by the shift supervisor. The Dypass condition is annunciated.

When a monitored plant condition calls for isolation, electric
power is removed from the slave relays (e.g., 595-104A). The slave relay
contacts open to remove electric power from the solenoid valves, causing
the isolaticn valves to close.

The PCIS-valve solenoid valves must remain energized in orger for
the isolation valve to be kept open. The solenoid valve trip circuit
contains a seal-in contact to maintain electric power to it as long as a
PCIS signal is not present. With 2 PCIS signal present, tne valves will
not remain open and cannot be opened by their manual switch (with the
exception of the three valves in the bypass circuit as described above).



The PCIS signal cannot be cleared until the initiating condi-
When all initiating conditions are ¢leared, pressing

restore power to tne solenoid valve circuits.
s condition of tne

tionls) is cleared.

the PCIS reset button will
Pressing the FCIS reset button will also clear a Dypas

postaccident operations system if one exists. The manual isolation valve
switches are pistol-grip handle, maintained-contact t-pe (GE type SEM SW).
Hence, once electric power is restored to the solenoid valve circuits, any
isolation valve with its switch in the “open" position will automatically

reoper.

Incidental to this review, we have noted that tne PCIS circuits
do not contain a system-level manual isolation switch. To manually isolate
the PCIS valves, each of the individual manual switches must De turned to

“close."

2.3 CONTAINMENT VENTILATION 1SOLATION SYSTEM DESIGN EVALUATION

the 18-inch
s Nuclear Power

In response to this jssue, on an interim pasis,

ainment ventilation/purge jsolation valves at Quad Citie

cont
om opening more than 40

Station, Units 1 and 2 are mec:anically stopped fr

degrees.

The PCIS actuation system has 3 reset switch but does not nave an

However, the AC3S system has a postaccident Dypass
Since the ACS

phere

override capability.
capability for tnree valves as discussed in Section Biks
system is designed to control and/or mitigate the containment 3tmos
following an accident, their evaluation has not Deen included since it is
Therefore, we conclude that NRC staff

beyond the scope of criteria 1.
except that no deter-

criterion no. 1 is satisfied for the PCIS system,
mination has been made for the ACS system.

The ACS system Dypass has a keylock switch whicn facilitates
as annunciation of the Dypass condition

aaministrative control, as well
de conclude

and there is annunciation of tne bypassed condition.

control,
that NRC staff criteria nos. 2 and 3 are satisfied.

- B




1y

ot

"

ad

o%)
Al

ne
vo

-

"

‘ad

tn
s
11

y

-

*

w

3




2.4 OTHER ENGINEERED SAFETY FEATURE SYSTEM CIRCUITS

The 1licensee discussed its avaluation of otner ESF  systems
(Atmospneric Control System, Core Spray, HWPCI, and RHR) in response to l&

bullaetin 79-08 [Refs. 6 through 8]. Based on these subnittals, we conclude
that the NRC criteria are satisfied.



3. CONCLUSIONS

The EI&C design aspects of containment purge valve isolation and
other ESF signals for the Quad Cities Nuclear Power Station, Units 1 and 2>
were evaluated using those design criteria stated in Section 2.1 of this
report.

We conclude that the PCIS circuit design meets four of the six
NRC staff criteria. One criterion not met is that under certain conditions
the PCIS valves could automatically reopen. However, the evaluation and
acceptability of this design will be performed by the Lessons Learned Task
Force in a separate review. The other criterion not met is that the auto-
matic containment isolation actuation signal does not include actuation by
high radiaticn. We recommend the installation of safety-grade radiation
monitors to provide diverse isolation signals.

We concl' ~# that the other ESF circuit designs discussed meet tne
NRC staff criteria.

The PCIS circuits do not contain a system-level manual isolation
switch as specified in [EEE Std-279-1971. We recommend that a manual
system-level isolation switch be incorporated.
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