Commonwealth Edison

One First Naiiona' Plaza. Chicago. lllinois

Address Reply to Post Office Box 767
Chicago. lilinois 60690

January 5, 1984

Mr. Harold R. Denton, Director
Office of Nuc.ear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Subject: Byron Generating Station Units 1 and 2
Braidwood Generating Station Units 1 and 2
Environmental Qualification of Equipment
NRC Docket Nos. 50-454, 50-455, 50-456,
and 50-457

References (a): December 6, 1983 letter from T. R. Tramm
to H. R. Denton.

(b): December 13, 1983 letter from T. R. Tramm
to H. R, Denton.

Dear Mr. Denton:

This letter provides justification for interim operation (JI0)
of several items of electrical equipment for which environmental testing
will te Incomplete at the time of fuel load for Byron Unit 1. All JIO's
necescary for operation of Byron Unit 1 are contained in this letter
except for two. JIO for inadequate core cooling instrumentation will be
provided by January 9, 1984. The information on Barton 581A switches
will also be provided by January 9, 1984. JIO information provided in
references (a) and (b) is updated and repeated here. Review of these
JIO's is necessary to close OQutstanding Item 10 of the Byron SER,

Attachment A to this letter is a Westinghouse report titled
"Response of Limitorque In-Containment Motors to the Byron/Braidwood HELB/
LOCA Environment," MODQ-EQ-148, June 1, 1982. This report demonstrates
that the Limitorque valve operators are adequately qualified to operate
in the Byron/3raidwood containment until new motors can be installed
during the first refueling outage. The valves covered by this report are:

1CC9416 | 1RY8000A

1CC9438 12Y80008

1CV8112 1518808A

1RHB701A 15188088

1RH87018 1518808C

1RHB702A 15188080

1RH87028

q

8401100347 840105 W"
PDR ADOCK 05000434




H. R. Denton -2 - January 5, 1984

Attachment B to this letter contains justification fer interim
operation of the Rockwell hvdrogen recombiners. Available quslification
tests and analysis are also summarized. Qualification of this equipment
is expected to be complete by the end of 1985. Operation of a recombiner
would be needed only for recovery from a major LOCA. There is an
installed spare which can be valved in if necessary. There are also two
other recombiners at Braidwood Station which also could be moved to Byron
and installed within a matter of hours. Containment vent and purge
equipment is also available for controlled release or dilution of
containment atmosphere if all of the hydrogen recombiners should fail.

Attachment C to this letter contains the justification for
interim operation of the containment purge valves. The Jamesbury
butterfly valves are fully qualified but testing of the motor-operated
Borg Warner actuators will not be completed before fuel load. These
valves will only be opened to purge the containment during outages.
Because of other concerns, these valves will always be closed during
reactor operation. Inadvertant operation of these valves following a
LOCA is precluded by electrically disabling the valve controls during
reactor operation.

Attachment D contains justification for interim operation of six
United Electric pressure switches used In various interlock circuits.
Environmental qualification testing for these switches will not be
completed by fuel load of Byron Unit 1 but the component materials appesar
to be resistant to harsn environments. They would only be expected to
operate during fires in charcoal absorber units. Manua. operator actions
can compensate for switch failure and multiple fires would be necessary
to compromise the overall effectiveness of redundant charcoal filters.

Attachment £ contains justification for interim operation of the
Borg Warner Model 85440 main steam atmospheric relief valves. Qualifica-
tion testing of these valves is expected to be completed in the first
quarter of 1984. A materials analysis indicates that the valve components
should perform satisfactorily in the main steam line break environment.
Depending upon the situation, various manual asctions can be taken to
compensate for valve fallure in either the open or closed position.

Attachment F contains justification for interim operation of
Barton Model 288A differential precssure switches which signal low level
in the containment spray additive tank. These switches have no control
function and a local level indicator Is also available. These switches
will be replaced with Barton Model 581 switches during the first fuel
cycle.



H. R. Denton January 5, 1984

Attachment G contains the justification for interim coperation of
the core exit thermocouples. The thermocouples, themselves, have been
successfully tested but the testing of cable connectors and reference
Juction boxes 1Is incomplete. Previous testing and materials analyses
provide confidence of satisfactory operation of these thermocouples.
Other plant instrumentation is available to verify the accuracy of these
thermocouples in accident situations.

Please direct further questions regarding this matter to this
office.

Very truly yours,

—7 T At

T. R. Tramm
Nuclear Licensing Administrstor

1m

Attachments
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ATTACHMENT B

Justification for Interim Operation
ROCKWELL HYDROGEN RECOMBINER

FUNCTION

The safety function of the hydrogen recombiner is to remove hydragen
from the containment atmosphere following a loss of coolant accident (LOCA).
Performance of the safety function controls the hydrogen concentration to
less than the lower flammability limit of hydrogen in air. If the safety
functicn is not performed, containment integrity could be compromised.

following a LOCA, the Rockwell International hydrogen recombiner is
connected through sultable piping penetrations to form a closed loop with
the containment atmosphere. A blower motor assembly on the recombiner
circulates gas from containment through the reccmbiner, and returns the
processed gas to containment. Ouring the circuit through the recombiner,
the hydrogen ccncentration is reduced to 0.1% by volume. The recombiner
unit processes containment gas at the rate of 70 scfm (standard conditions:
14 psia and 689F).

ENVIRONMENT

The hydrogen recombiners are located in Byron/Braidwood environmental
zone Al3E which has the following parameters*:

Temperature Relative Pressure Radiation
OF Humidity (Water Gauge)  (Rads)
Normal 104 0-70 -.2% to 0.0 103
Accident 104 0-70 -.25 to 0.0 106

These relatively mild environmental parameters are encountered by all the
components on the skid assembly except the motor blower assembly. The
motor blower assembly, enclosed in a carbon steel can, and its connective
piping are exposed to the containment atmosphere having the following
narameters*:

Temperature Relative Pressure Radiation
Or Humidity (Wwater Gauge) (Rads)
Normal 165° 20-70% -0.1 to 0.3 psig 3.5x106
Accident 3209/10-180 sec 100% 50 psig/0-20 min 2x108
2709/5-20 min saturated
1709-1559/]-20 days 20 min-1 yr

1559/120-365 days

#* (Reference Byron/Braidwood FSAR Table 3.11-2)



The accident conditions represented by these parameters last a maximum
of approximately 1 year. Thus, the skid components comprising the hydrogen
recombiner are to endure a year of accident conditions.

MAJOR HYDROGEN RECOMBINER COMPONENTS

The 15 neatlng elements, which make up the heart of the system, are made
to operate at 9819C with heat fluxes of 20 watts/inZ2. These heat fluxes

are about one-half of the heater design capability. Should 1/3 of the total
?eatefs fail, the recombiner will continue to operate performing its safety
unction.

Chromel-Alumel Thermocouples are used as temperature monitors at several
locations on the niping system. The Type K, Chromel-Alumel Thermocouples
were picked for their accuracy and relisbility at temperatures up to
150C9F. All thermocouples in the system are Type K, Mg0 packed, and |
inconel sheathed. The epoxy, which 1s used to isolate the transition from
the sheath to the lead wire, is an organic material but can withstand tem-
peratures in excess of 100°C with a radiation damage threshold of 2x10
rads.

The hydrogen recombiner also contains a 7-1/2 hp and 3 np, 460v nuclear
grade, random-wound induction motors furnished by Reliance Electric Company.
The 7-1/2 hp motor is part of the motor blower assembly which draws in the
containment atmosphere. The 3hp motor drives a centrifugal fan to cool the
process gas before it is returned to the containment. Both motors use high
temperature radiation resistant Class H, Type BN insulation system. This
insulation system has been qualified to levels more severe than those
postulated for operation of the equipment at Byron and Braidwood Stations.

Reliance Electric has conducted environmental qualification tests for
their motors. The results of those tests are reported in Reliance Electric
Report NUC-9 (including Supplement 1). Rockwell has conducted environmental
aualification tests on a 10-hp motor (a slightly larger motor and blower
than is included in Byron), which demonstrated the motor's ability to
operate for a pericd greater than 1 year In a post-LOCA environment.

The results of these tests are reported in ESG report NOO1TR700038.
The motor tested is the same as the Byron motors except for the frame size
and the shaft dimensions where the blower impeller attaches, to accommodate
the slightly larger blower and impeller used in the test. Qualification
reports documenting the test results and meeting the requirements of IEEE
323-1974 are in preparation for the motor and will be forwarded for review
as soon as they are avalilable.



OTHER COMPONENTS

Equipment mounted cn the skid assembly can be certified by either:

a) Matching an existing qualification report to each component on the
skid assembly, or

b) Replacing the guestionable components with those of known
qualification background.

The amount of qualification material gathered in the next few months will
determine which course of action to take. The need for operation of the
recombiner during the first few hours of a LOCA is also being reviewed to
reduce the radiaticn qualification level.

HOT FUN_TIONAL TESTING

Hot functicnal testing has been performed on each of the 103 hydrogen
recombiner systems built by Rockwell. Additionally, 49 cf these system
(PWR types) have been subjected to the 168 hour burn-in tests. These tests
have all been performed in an uncontrolled temperature environment where
the temperature typically is as low as 409F in the winter and a high as
1109F in the summer.

HYDROGEN TESTING

Hydrogen testing has been performed on 4 PWR type and on 32 BWR type
hydrogen recombiner systems in addition to the hydrogen testing performed
on two development units. The hydrogen testing has typlically consisted of
testing with a hydrogen concentation over the range of 1 to 5%. These test
were conducted by starting up the hydrogen recombiner system at rated flow
rates, and when the reaction chamber reached the ignition temperature
(typically from 11009F to 11509F for hydrogen concentrations Jeliow 6%),
hydrogen was injected aL the inlet to the recombiner unit at & controlled
flow rate to achieve the desire hydrogen concentration. The 1ydrogen
concentration in the recombiner unit exhaust gas was monitored during
steady state operation and was well below the 0.1% maximum acceptance
criteria (generally in the 0.2% to 0.05% range).

PERIUDIC TESTING AT PLANT SITES

Rockwell hydrogen recombiners are installed in 50 operating nuclear
power plants. Of these, 37 plants use the PWR-type hydrogen recombiner
systems and the remainder use the BWR-type hydrogen recombiner systems. At
each of these operating plants, the hydrogen recombiner systems have been
subjected to the initial calibration and hot functional tests and additional
testing at periodic intervals. These test intervals for the periodic test
vary from plant to plant and are typically pe:zformed every 3 months.



REDUNDANCY

The Byron Plant contains two hydrogen recombiners. In the event of an
accident, each recombiner can individually process the hydrogen gas from
either of thelr respective containments. Should one recombiner fail, the
second recombiner can be switched to the other containment by proper manual
positioning of the interconnecting valves. This type of outside
containment interconnective system assures a back-up should the primary
system malfunction.

SUMMARY

On the basis of materlal selection, test and operational testing
experience it is concluded that the recombiner's system design is capable
of performing the intended safety function should the need arise.




ATTACHMENT C

Justification for Interim Operation
CONTAINMENT PURGE ISOLATION VALVES

FUNCTION

The prianary purpose of the containment purge isolation valves
(1VQOO1lA&B and 1VQOO2A&B) is to isolate the containment atmosphere from the
cutside environment in the unlikely event of an accident which releases
radioactive material inside containment.

Although the containment purge system is non-safety-related these purge
isolation valves are safety-related and require qualification. The purge
supply to the containment is isolated by valves 1VQOOl8 (outside contain-
ment) and 1VQOO1A (inside containment). The purge exhaust from containment
is isolated by valves 1VQOO2A (inside containment) and 1vQ0028 (outside
containment). Both outside containment valves are located in the auxiliary
buildirg in environmental Zone Al3D adjacent to the contairment
penetrations.

Tne safety function of these valves is to close prior to any reactor
staigup and maintain closure during reactor operation and postulated
accident.

VALVES

. The valves are 48" wafer-sphere butterfly valves manufactured by
Jamesbury Corporation. These valves have a high-performance onc piece
design with a resilient, positive sealing seat. One of the design features
responsible for its superior performance is the valve's eccentric shaft
design. The shaft is offset in two places: (1) away from the valve disc
centerline and (2) behind the valve disc sealing plane. This design makes
the rotating disc cam back away from the seat, eliminating the ususal wear
points at the top and bottom of the seat. A positive stop is also
incorporated into the design to prevent seat damage from over travel. The
design and orientation of the valves provides and insures positive seating
action by utilizing the differential pressure across the valve and the cam
seating action.

These valves have been analyzed for environmental effects postulated
for an accident inside containment, which is the most severe exposure that
these valve pairs would be exposed to. Mechanical Equipment Binder
CQD-009628 contains complete information on the qualification.

The metal components of_the valves are not affected by the maximum
nnrmgl (1509F, 5 psig, 1x107 Rads TID), or postulated (3209F, 50 psig,
2x10° Rads TID, 100% RH) environmental conditions. The non-metallic
materials, valve seat, shaft bearing and seal have a 150#ANSI rating which
is well above the required 50 psig maximum these valves will be exposed
to. The packing and bearings have temperature ratings of 10009F and
4009F respectively, the seat material is designed for 3000F service but
has been shown by the analysis to be suitable for the intended service.



Adc itionally the valve outside containment would be exposed to far less
severe conditions and would provide the necessary baciup should the inside
containment valve be unable to perform its isolation function effectively.
Similarly, the postulated radiation dose and humidity would have no
degrading effect on the valve's safety function.

VALVE OPERATORS

The operators provided for these valves are manufactured by the Borg-
Warner Corporation and are included in the Electrical Qualification Program.
The present test schedule indicates that the qualification testing will not
be complete until the first quarter of 1984 for these valve operators.

As stated above the actuators safety function is to close the valves
prior to any reactor startup and maintain closure of the valves during
reactor operation and any postulated accident. Even though these actuators
do not have an active safety function, they must not fail during operation
of the reactor or a postulated accident either by opening the valves or
cause a failure of the Class 1lE ac anc/or dc distribution buses to which
they are connected.

Once closed the valve is designed to remain closed unless mechanical
force is applied to the operating shaft. Since the valve operator requires
power to operate; the Class lE ac power has been disconnected to meet
Branch Technical Position E1CSB-LE.

Tne Class 1lE dc power corected to the operator for emergency closure
of the valve will also be di.connected from the operator. This will
preclude any adverse effect on the 1E dc supply system from its connection
to the operator. Thus, with the valve closed and all sources of electric
power to the actuator removed, the valve will remain In the closed position.

As stated in the Byron/Braidwood FSAR Subsection 8.1.10 the only time
the actuator would be permitted to be connected to a power source would be
after the reactor has been shut down. This would allow for containment
purge operation prior to personnel access.

SUMMARY

with the valve designed and qualified to remain in the closed position
and the operator disabled, the valves will remain in their closed position.
Valve position is verified by safety-related, qualified limit switches on
the valves and indicating lights are provided for the operator's verifica-
tion at panel 0PM02J.
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ATTACHMENT D

Justification for Interim Operation
UNITED ELECTRIC PRESSURE SWITCH
Model J302-S164

FUNCTION

The primary purpose of the pressure switches (OPS-FPlé62, 0OPS-FP163,
OPS-FPl64, OPS-FPl65, 1PS-FP171, and 2PS-FP171) is to provide interlocks
for valves and fans in the event of a fire protection deluge valve opera-
tion. Specifically, switches OPS-FP1l62 and OPS-FP1é63 are used to trip fan
OVCO3A, switches OPS-FPl164 and OPS-FPl65 are used to trip OVCO3B, switch
1PS-FP171 is used to trip fan 1VQO3C and close valve 1vQ0O03, and switch
2PS-FP171 is used to trip fan 2VQC3C and close valve 2VQO03. The safety
related interloc« function cof the pressure switches is to open the normally
closed contacts at a set point of 15 psig on increasing pressure.

Switches OPS-FP162 thru 165 serve the main-control room emergency
makeup filter units. Switches 1PS-FP171 and 2PS-FP171 serve the post-LOCA
purge filter units. See B/B FSAR paragraph 9.4 for system description of
these filter units. Upon a high temperature signal from the charcoal
absorbers, an alarm sounds in the main control room and the deluge valves
in the fire protection lines to the charcoal absorbers of the filter units
are manually opened. When the water pressure tn the charcoal absorbers
reaches 15 psig, the associated fans of the filter units are tripped. The
fans can also be controlled from the main control room. In the case of the
posi-LOCA purge filter unit, the associated containment isolation valve
(1vVQO0Z* or 2vQOO03) is also closed in addition to tripping of the filter
unit fan. These isolation valves can also be controlled from the main
control room and are fail-closed valves. The only operation required is a
cne-time operation from the pressure switch during which the fan or valve
is stopped or closed. The system will be visually inspected after the fire
is controlled. Operability of the pressure switches can be verified during
tiidis inspection.

ENVIRONMENT

The switches OPS-FP162 thru 165 are located in zone Al3e and 1PS-FP171,
2P5-FP171 are located in zone Al3d. The accident gonditions in these zones
result from high radiation only; the dose being 10® Rads for zone Al3d
and 106 Rads for zone Al3e. Temperature, humidity or pressure does not
vary from normal during an accident scenario in the plant.

QUALIFICATION

A qualification program was conducted by Wyle Laboratories to gualify
the Byron/Braidwood United Electric J302-5156 and J302-05164 pressure
switches and is documented in their report 17612-1. Our review indicsates
that the type testing performed by Wyle qualifies the switches discussed
here for a 40 y2ars life tc thelr servicg conditions except for the
accident radiagion duse requirements (105 Rads for zone Al3e).



Wwe are in the process of irradiation testing to 106 Rads on the
tested specimens. However, in the Interim, the use of switches discussed
here is justified based upon the following:

1) The lowest radiation damage threshold for the materials used in the
switches is that of sealing washer. The sealing washer is a nylon
compound (zytel) which has a radiation damage thresheld of 8.5x10°
Rads. Remalning materials have radiation damage thresholds higher than
2x10% Rads. All wetted parts are of #316L S.S.

2) The radiation damage threshold of 8.5x10° Rads justify the use of _the
switches in zone A.l3e where qualification dose requirement 1s 103
Rads.

3) The sealing washer is used for cover screws of the switches and,
therefore, it maintains the sealing integrity of the switch housing.
These washers can be considered safety related for areas where the
switches will experience high humidity/steam conditions. However, for
the switches discussed here, this is of no concern since they see only
a maximum of 70% R.H and; therefore, any degradation of the sealing
washer is considered not to be significant for the safety related
function of the switches.

4) Realizing that the sealing washer is not important to the safety
function of the switches and that the remaining component/materials
have radiation damage thresholds higher than 2x106 Rads, it is
considered that a maximum design basis radiation dose of 105 Rads
will not affect the safety related components/materials of the switch.

In summary, type testing performed by Wyle supplemented by the above
analvsis substantiates that the swithces will perform their Class 1E
function during a 40 years service life plus 2 years accident conditions.
A schedule for irradiation testing is not finalized yet. However, we
expect this to be completed by the end of February, 1984.

FINAL ANALYSIS

As discussed previously, there are no significant consequences on
system performance or operator action due to the unlikely failure of the
switches. The deluge valves are manually opened at the onset of a high
temperature alarm signal from the assoclated filter units. The
interlocking functions that are toc be performed by the switches can be
accomplished manually and are independent of the switch operation.
Additionally, there are duplex or triplex filter units such that in the
unlikely event of a switcn railure, isolating one unit, the other(s) will
be available and system performance should not be adversely affected. There
are no adverse consequences of electrical failure upon other component or
power supplies. Since the switches are only open/close contact mechanisms
and are not load devices, malfunction of the switches would not demand any

higher currents and will not result in any short clircuits.



In addition to the redundancy provided by the capability of manual
operation of the associated fan/valves, the following redundancy is built
into the design of the system. Switches 0PS-FP162 and 163 provide
redundant control for fan OVCO3CA and switches OPS-FPlé4 and 165 provide
redundant control for fan OVCO3CB.

SUMMARY

In conclusion, switches discussed here are justified for their intended
use based cn the following:

1) Their present qualification in conjunction with analysis for
qualification to rediation substantiates that the switches will not
fail during a 40 years service plus 1 year accident condition.

2) In the unlikely event of their failure, their functions can be
accomplished through manual operations and their failure would not
affect the 1nte?r1ty of the associated Class 1lE circuits or the ability
of the ventilation system.
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ATTACHMENT E

Justification for Interim Operation
BORG WARNER MODEL 85440

Main Steam Atmospheric Relief valve

The present test schedule indicates that the qualification testing for main
steam atmospheric relief IMSC18A, B, C, and D will not be completed until
the first quarter of 1984. We have ceviewed the operability requirements
of these valves as shown In the following pages for interim justificatlon
pending completion of the present test program.

FUNCTION

The main steam atmosphere relief valves are mainly used during the
plant startup and for emergency dump of steam when the condenser is
unavailable. They are also used to assist in depressurization of the
system in the unlikely event of a steam generator tube rupture. The valves
are always available either by remote operation from the main control board
or the remote shutdown panel or locally by means of manually operated pump.

The hydraulic operator for the main steam atmosphere relief valve has a
local manual override feature via a hand pump. The operator may be
actuated to the (OPEN) or (CLOSE) position by posltioning the handle of the
selection valve to the desired position, and by pumping the handle of the
hand pump.

No possible failure mcde of power and control cables (open circuit, hot
short, ground) can effect the local manual control capability of the main
steam atmospheric relief valve. The only possible mode of failure would be
the rupture of compression set seals (i.e., "O" ring seals) and degradation
of seals, 0-Rings, and gaskets which lead to the loss of hydraulic fluld.
The operator system uses polyelphaolefin type hydraulic fluid, and viton,
and EPR for seals, gaskets and 0O-rings.

ENVIRONMENT

*Environmental Relative Radiation

Condition Temp. (9F) Humidity Pressure kads (Carbon)
Abnormal NA NA NA NA
Normal Max 122 20-70% -0.25"-0.0"(H50) 103
Accident Max 325 50-100% Max 28 psi 104

* The source of data is Reference 3



WUALIFICATION OF MATERIALS

EPR
1)

Chemical and Physical Properties

The chemical and physical properties of EPR are not affected by
environmental parameters shown above (Ref. P-16, Ref. 1).

2) Radistion Properties
EPR gompounds have been found to withstand radiation dose of up to
1x10° rads gamma (Ref. P-25, Ref. 1). Reference 2, P-3-24 nhas
identified a radiation threshold of 1x10® rads in a compression set
application for EPR, while the accident requirement for Byron/Braidwood
is only 10% rads as shown in the above table.

3) Thermal Properties
The EPR compounds are good for continuous operation at 3009F (Ref.
P-20, Ref. 1).

Viton

1) Chemical & Physical Properties

2)

3)

Viton is a flourine - containing hydrocarbon polymer. Viton compounds
show good tensile strength and exceptionally good compression set.
Viton remains elastically useful when exposed to temperatures up to
4009F, viton shows excellent resistance to oils, fuels, lubricants
and most mineral acid (Ref. P-17 of Ref. 1).

Thermal Properties

viton is elastically useful at temperatures up to 4009F (see P-21 ot
Ref. 1) while our accident condition is only Max 325°F,

Radiation Property

Radiation exposure to Viton results in hardening and stiffening due to
increased state of cure of the fluoroelastcmers. Viton shows no
radiat;on induced cracking. Viton has a rsdiation tolerance of

1.2x107 rads for dynamic applications (see P-25 of Ref. 1).

Reference 2 has identified a radiation threshold of 10° and 10%
rads/compression set (see P-3-25 of Ref. 2).



Polyalphaoefin Hydraulic Fluid

1) Chemical and Physical Properties

PAD Hydraulic fluids demonstrate a ovetter viscosity characteristic and
high and low temperature compatability than conventional petroleum
ba:edlglls. PAO fluids are compatible with viton and EPR (Ref. P-17 of
Ref. .

2) Thermal Properties

PAD type ;luids have a maximum service temperature of 3500F (see P-21
of Ref. 1).

3) Radiation Property

PADO hydraulic fluids are not significantly affected by radiation
exposure (Ref. P-25 of Ref. 1). Reference 2, P-3-37 states that there
is no unusual problem from radiation noted for a dose of 106 rads or
lower for lubricants, while the acclident requirement for the valve is
only 104 rads.

FAILURE ANALYSIS

On the loss of power, the actuators fail-as-is. (The valves are
normally closed.) These valves can always be operated, either by remote
control or by manual operation. There are two trains, train A and train
B. Each traln has two valves and two valves are required to depressurize
the system.

In the event of an accident the valves in one of the trains should
operate to cool down the system. 1In an unlikely event of single faiiure in
the backup, the second valve would be available for depressurization and
additional steam could be dumped to the condenser, except during 0B:, when
the MSIV would be closed. The time required to depressurize the sytem will
be lengthened.

Qualified valve position limit switches will provide indication to the

operator via lights both at the main control board and the remote shutdown
panel.

References:

1) Analysis Report Number 528-1215, Nuclear Equipment Analysis Report on
Electro-Hydraulic Modulating Operator Plant Number 85440, May 4, 1983,
prepared for Borg-Warner by National Technical System.

2) Radiation Effect on Organic Materials In Nuclear Plants EPRI P-2129,
Project 1707-3, Final Report November 1981.

3) Byron/Braidwood FSAR Table 3.11-2, Zone Ts.

7907N



ATTACHMENT F

Justification for Interim Operation
BARTON 288A DIFFERENTIAL PRESSURE SWITCHES

There are two Barton 581 differential pressure switches on order for
use in the Byron Unit 1 spray additive tank. The instrument numbers are
ILS-CSO046A and 1LS-CS046B. Testing on Barton Model 581 switches is
compieted and a qualification report is scheduled for issue December 133
1983. Delivery of these switches to the plant is scheduled for March 30,
1984. The switches will be installed as soon as possible. Because of this
delay in the delivery and qualification of the Model 581 switches, Barton
Model 288A differential pressure switches are being used for inrterim use.

FUNCTION

The spray additive tank contains a 30% NeOH solution and the spray
system is designed to deliver, with only one eductor delivering 30% NaOH
soiutlon, with both spray pumps operating, enough NaOH to the containment
to form a 8.55 pH solution when combined with the reafueling water and
spilled reactor cuolant water after the refueling water storage tank (RWST)
has emptied. Containment spray injection and caustic eductlion at the rate
of 55 gpm per eductor of NaOH solution will continue until & total of
410,000 gallons have been pumped into the containment and low-low level
Tlarm of the RWST is annunciated. The sgtay additive tank level is

ndicated locally and on the main contro board, and alarms are provided
for low level. Main control board flow indicators are provided for pump
discharge, pump recirculation, and eductor NaOH suction, and an alarm is
provided for NaOH injection flow failure. The containment spray system
consists of two entirely independent subsystems such that the aforemen-
tioned requirements can be met in he event of a single active failure in
either of the subsystems. All components of the containment spray system
gxcept the test/recirculating line are Safety Category I and Quality Group

QUALIFICATION

The flow indicators for NaOH eduction flow failure are qualified, Class
1E, Rosemont 1153 Series B pressure transmitters. The transmitter
instrument numbers are FT-CS015 and FT-CSO16, and are located in zone Al3
at a level of 346' in location 16-V. (Rosemont Report 107025, Rev. A and
Qualification Binder No. CQD-006044.)

The Barton Model 288A switches are located in zone Al3c at a level of
346' In location 12-S (Byron/Braidwood FSAR). The Model 288A switches have
been qualified seismically, (Wyle Test Report 17659-1 dated September 9,
1983). Radiation testing, up to 4.5x106 Rads total integrated dose was
conducted (ITT Barton Report No. R3-288A-1).




REDUNDANCY

In zone A8 at & level of 346' in location 13-P on Panel PL92J, there is
@8 local spray .Jditive tank level indicator. This indicator is Non-Class
1€, but may aid in low level indication and serve as a check on the no flow
deiected by the above mentloned flow indicators. (Byron/Braidwood FSAR.)

FAILURE ANALYSIS

Component fallure has no effect on system performance. However. the
operator must assure that the proper amount of NaOH from the spray additive
tank has reached containment. Containment spray injection and caustic
addition may then be terminated, and the operating personnel may transfer
the containment spray pumps from the Injection to the recirculation mode by
first clesing the motor-operated valves In tne suction line from the RWST,
the water and caustic lines to the eductor, and then opening the
motor-operated valves in the suction lines from the containment sumps.

If the Barton 288A switches fail to signal low level of NaOH and the
Rosemont flow indicators demonstrate that the spray additive tank is in
fact draining, operating personnel will get a NaOH injection flow failure
alarm when the spray additive tank drains empty. This alarm can be checked
on the second eductor line. Flow alarms from the eductor lines will cause
the operator to close valves which will cease eduction from the spray
additive tank, preventing air from being drawn Into the lines. The spray
additive tank would be empty and the proper amount of NaOH would reach
containment.

SUMMARY

The Barton model 288A switches will be replaced with qualified model
581 switches before the Byron plant goes into full power operation. Its
function 1Is only required for one hour post-accident use in the unlikely
event of a LOCA, therefore, 