Commonwealth Edison
1400 Opus Place
Downers Grove. lilinols 60515

March 31, 1992

Dr. Thomas E. Murley, Director
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Attn: Document Control Desk

Subject: Byron Statior Units 1 and 2
Application for Amendment to Facilit
Operating Licenses NFF-37 and NPF-66
Appendix A, Technical Specifications
NRC Docket Nos, 5C-454 and 50-455

Daar Dr. Murley:

Pursuant to 10 CFR 50.90, Commonwealth Edison proposes to amend
Appendix A, Technical Specifications of Facility Operating Licenses NPF-37 and
NPF-66. The proposed amendment requests changes to Specification 3/4.7.5 and the
Bases Section 3/4.7.5 for the Ultimate Heat Sink.

The description, impact, and bases of the proposed changes are contained in
Attachment A. The revised Technical Specificaiion pages are contained in Attachment
B. The proposed changes have been reviewed and approved by both on-site and
off-site review in accordance with Commonweaith Edison procedures. Attachment C
describes Edison's evaluation performed in accordance with 10 CFR 50.92(c), which
has determined that no significant hazards consideration exists. An Environmental
Assessment has been performed and is included as Attachment D. Attachment E
contains figures referenced by the text of the submittai. Attachment F provides a list of
Byron/Braidwood UFSAR sections which are being revised as a result of the Design
Basis Reconstitution process for the Byron Station Liitimate Heat Sink.

Due to the complex nature of submittal, we offer to meet with your saii, 2!
your convenience, to present the basis of the submittal and to answer any questions.

Commonw aaith Edison is notifying the State of lllinoie ot our application for
this amendment by transmitting a copy of this letter and its attachments to the
designated State Official.
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ATTACHMENT A
DESCRIPTION AND IMPACT OF PROPOSED CHANGES

The ultimate heat sink (UHS) consists of two essential service water (SX) cooling
towers and the normal makeup, salfety related makeup and backup makeup systems.
A simplified general arrangement drawing is provided as Figure 1 in Attachment E,
Tha drawing depicts the tower design and its interconnections with the rest of the SX
sy .em. Each of the two safety related mechanical draft cooling towers consists of a
water storage basin, four fans, four riser valves and two bypass valves. Normal
makeup to the cooling towers is provided from the non safety-related circulating watet
system with the safety-related emergency supp:!l of makeup water provided by the
diesel-driven SX makeup pumps located in the River Screen House. The diesel-driven
SX makeaup pumps auto-start on low level in their respective basin. Loss of both the
normal and safery-related makeup supplies due io natural phenomena such as a
tornado. flooding or loss of SX makeup pump suction (due to a seismic event
concurrent with low river flow) can be circumvented by use of the backup deep-well
maxeup pumps.

in earty 1991, it became apparent that saveral UHS design assumptions were
indeterminate or different from those previously assumed in the UFSAR and UHS
design analysis. Conseguently, a design basis reconstitution effort for the UHS was
undertaken and completed in 1992. This design review and re-ana!;sis was required fo
determine the cumulative etfect on SX cooling tower performance. The review
considered the following items:

a. The rogulatorl requirements were reviewed to determine the limiting design basis
accident (DBA) and the number and type of postulated eguipment failures For
design purposes, the worst case accident scenario considered for the Byron
Station UHS is a large break Loss of Coolant Accident (LOCA) coincident with a
Loss of Offsite Power (LOOP) on one unit, and the corcurrent orderly shutdown
and cooldown from maximum power to Mode 5 of the other unit using normal
operating procedures. This event alsu includes censideration of the most limiting
single active failure. This particular series of initiating event, coincident event, and
single active failure is consistent with regulaiory requiren.:nts and with the design
basis event presented to the NRC in Reference 2. The ir dividual scenarios
detailed the various initial flow alignments, fans out of seivice, and single active
failures. For each scenario, an analysis case which desciibed the initial conditions,
flow distribution, the energy transnort, and the available e juipmenrt was
developed. The scenarios are as follows:

1) Containment Spray Pump Failure

The single failure of a containmen sy wumy was chosen to maximize the
peak heat load on the UHS. This failure maximized the paak he t removal
rate by the four operating reactor containment fan coclers (RC. .s). The
UHS towers were not functionally af ~~ted by this failure
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4. Scenarios were analyzed using the proposed SX pump discharge
tamperature Technical Spect!ication imit of 96 F_ In these sconaros,
LHS heat removal was credited immediately following the event
bacause the proposed spectication and aoministrative controls will
require six tower fans running in high speed when the basin
temperature is greater than or equal to 80°'F. Dependent upon the
scenano, the fans not subject to a single fallure, would auto-reenergize
with the respective diesal generator output breaker auto closure. The
k basin temperature was determined to ocour for the case 2l &
allec cooling tower fan, in combination with two previously OOS fans,
This case resulted in only G fans runnln?hm high speed. The lieat load
for tnis case (Figure 4), corresponds 1o that generated with 4 RCFCs
and 2 CS pumps. Figure 3 depicts the basin temperature response for
this case. Tha calculations demonstrate that the peak basin |
temperature Coes not exceed 100°F. |

4 Scenarios were analyzed using the exmm? SX gump discharge
temperature Technical Specification limit of 88°F  In these scenarios,
UHg heat removal wac credited immediately following the event
because administrarive controls require six tower fans running in high
sowed when the basin ternperature is greater than or equal to 80 F
Dependent upon tha scenario, the fans not subject to a single active
fallure, woulc auto-reenergize with the respective dinsel generator
output hreaker autu-closure. A serias of engineering calculations
demonstrates that with an initial basin temperature as high as 98°F the

Nuvgn basis accident scenarno would result in a peak SX temperature

% 1 0.5"'»‘. It would remain above the design limil 100°F for less thar

minutes.

Cooling tower cold water basin level was assumed io be at the Techn'cal
Spenitication minimum of 50%. This conservatively provides the minimum
available volure of water inventory in the UHS basin and for the §X sra!om
to serve 28 a heat sink  Basin levels above 50% provide additional volume
that would increase the thermal capacity of the water inventory and result in
a lower peak basin temperature.

Initially, the essential service water s{stom was assumed to be aligned in
the normal operating configuration of orie pump operating per unit the
puinp discharge train-crosstie valves open, the pump discharge uvait-crosstie
valves closed and the return header croastie valves open. The normally
operaling heat exchangers and coolers were assumed 1o receive flow.

It was assumed that two cooling tower cells were initially out of service and
the corresponding rser valves were closad sinne current requirements of
Technical Specifications allow this  The scenarios considered either one
cell out of service on each tower or two cells out of service on one tuwer,
depending on whichever was the most fimiting
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Tower bypass valves were assumed 10 be closed.

When operator actions were required in the main control room. it was
assumed these actions occurred 10 minutes following sateguard signals.
This caused a ten minute delay before haat removal via the fans began.
The 10 minule delay allowed the main control room oparatc 1o reach the
applicable step in the Byron Emergency Procedures and complute
alignment of fans and riser valves on the cooling tower. This was a
reasonable assumption because all actions are achievabile from within the
control room, the actions appear early in the emergency proceduies, and ne
loca, operator action s required.

The two essential service water pumps on \ne accident unit were assumed
to operate tollowing the LOCA based on auto-start signals, unless the single
active fallure prevented ¢ne pump from starting. The non-accident unit
pump that was running initially was assumed to remain running. It was
assumed that only one non-acuident unit SX pump was running in the post
accident mode since the nod-running pump would not receive an auto-stant
signal.

Ali safety related essential service waler system heat exchangsrs and
coolers were assumad o be aligned for service based on ESF signals
created by post LOCA conditions.

The flows 0 the individual tower cells were determined based on the system
alignments under different accident scenarios, The data was used to

ermine the amount of flow and energy going to each of the cooling
towers.

The steady state heat loads of 31 MBtu/hr from the accident unit and 72
MEBtu/hr for the othar unit were used. These steady state heat loads were
added to the LOCA Unit containment heat loads to obtain the total heat lcad
n the UHS for the basin temperature calculation The LOCA energy

i ofiles for various single failure modes were obtained from a calculation

ed by CECo. As an example, Figuie 4 graphically represents the
transient UHS total heat load generated from 4 ating RCFCs and 2
operating CS pumps. This caloulation provides the highest integrated head
load over an 8 hour period. The corrugonding response of basin
temoerature is shown in Figures 2 and 3.

An ambient wet bulb temperature of 82°F wac utilized for the analyzed
cases.

Tower performance was modeled using a computer program developed by
Envirenmental Services Corporation (ESC), modified to specifically
rapresent the Byron cooling towers. In all of the cases, the cooling tower
performance curves were generalad using a flow slighﬂ( higher than the
average tower cell flow. This method gave a conservative estimate of tie
cooling tower performance since the tower performance decreases with
increasing flow, assuming 2 constant number of cells in service.
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During operations with a unit In Modes 1-4, emergency diesal generator (E(G)
inoperability on the unit susceptible to the DBA | LOOP, is constrained by
Technical Mication LCAD 3.8.1 1 which provides maximim allowed outage
times (AOTs) tor either a single EDG (72 hours) or two EDGs (2 hours)
inoparable. After *his AOT is used, the subsequent action specified is for the
attected unit to achieve Hot Standby conditions in 6 hours and Cold Shutdown in
the following 30 hours. The axisting action requirements of Specification 3.8.1.1
assure a limued t'me of unit operation is allowed for conditions involving
inoperable EDGs.

During a DRA LOCA/LOOP on one unit. or only a LOCA on one unit, calcuiations
show that 5 SX fans are nccessary to dissipaie the energy assuming all ESF
equipment functions. Four SX Fans are necessary 10 dissipate the energy when
unavatlability of an EDG, in conjunction with an offeite power loss 1o the LOCA
unit, results in appraximately one-half comainment heat input.

The "EDG requbrement” of Action 3.7 5b assures that poseible concurrent rellance
on the actiens of LCO 3.8.1.1 does not result in ar. unanalyzed condition, while
continuing to operate under the provisions of this action. It is important that at
least 4 fang are powered from their respentive emergency diesel generators since
the snalyses for one-halt containment heat input assumed 4 1ans are running in
high speed either at the onsel of the accident (for scenarius analyzsd at 96 F) or
at 10 minutes into the event (for the scenarios analzzod at 80°F). Present
emergency procedures start fans with supplied ESF povier aither trom Siation
Auxiliary Transtormers (SATs) or emergency diesel generators. No credit is
taken for cross-tying the ESF busas to provide an emergency power supply for
any fans, although this could ba done if it ware necessary. In conclusion, the
additional requirement of an EDG being operable for each fan relied upon
assures the minimum number of fans are available to safely shutdown the plant
assuming a DBA LOCA/LOOP on one unit and a concurrent safe shutdown of the
opposite unit,

No change to Techrical Specification 3.7.5 Action (d) has been requested.

Impact of the Proposed Change

The proposed Action Requiremeant b is consistent with LCO Action Requirement
developmant methodology. When observing the conditions of this action
requirement the UHS can still perform its specifiwd function for the desiqr limiting
accident scenario; however it cannot meet the single active failure requirement.
The 72 hours allowed outa?e time has not changed. Since AQTs and limitations
on the degree of equipment inoperabiiy are specified, the operation allowed by
this action statement is consistent with accepted methods, I aquipment is
degraded beyond the limitations of Action 3.7.5.b, then Specification 3.0 3 applies

UHS Cooling Tower Basin Level Switch LCO, Action Requirements, and
Surveillance Requirements

Description and Bases of the Currert Heguirement

There are currently no explict operability requiraments for LIHS cooling tower
basin level switches. Byron Station conserviatively interprets the current Action
3.7.5.¢c to mean that when a basin level switch fails, the automatic start signal to
the essential service water makeip pump is not operable, and therefore the
makeup pump is considered inoperable. This is very conservative because the
makeup pump is still furictional and can be started manually either from the main
control room of locally. The contrul room basin level indication is not related to
the level switches that auto-stait the makeup pumps. Therefore, operators have
ievel indication if a leve! switch were to fail.
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Description and Bases of the Fiequastod Revision

A new requiremant is pruposed in specification 3 7.5 @ to require two operable
UHS rooling tower basin leve! switches. The corresponding action statement
would requite within 72 houre that. with one switch inope: able, the swich be
restcred or both basin levels be verified > 82% within the next hour and every 2
hours therealier. Otharwise, the reactor muret be in at least Hot Standby within
the next 6 hours and in Culd Shitdown within the following 30 hours  If both
switches are ‘noperable, the action statement requires, within one hour, aither
restore one switch and follow the first action requirement, or verity both basin
levels are » B2% every 2 hours. The shutdown requirements would be the same
as above. Aleo inciuded is the requitement to provide a special report to the
Commission if any of the switches are iroperahla tor greater than 30 days A
surveiliance requirement is also proposed in 4.7.5.g explicitly requiring that \ne
UHS cooling tower basin leve! switches be damonstrated operable by the
parformance of a channel calibration at least once per 18 months,

The new besin lavel switch operability requirements provide an alternate method
to maintain the required UHS cooling tower basin level when a Lasin level switch
is inoperable, praventing essential service water makeup pump automatic start on
low Dasin leve’, With an inoperable basin level switch, basin level is increased 1o
a point that a surveillance can adequately ensure that the bas.n low level limit of
50% is maintained. During this parod the makeup pumps would be manually
started if required to maintain basin level.

Ihe proposed Action @, which (aises level to 82%. is similar to the actions 1or one
assontial service wate: makeup pump inoperable (Action ¢.2), high Rock River
water lave! (Actiont 1 &1.2), low Hock River level (Actiong.2.a & g 2.b), and a
on ado watch (Actions h.1 & h.2).

The basis 10r this action was provided in an application for amaendment 1o Facility
Operatiog Licenses NPF-27 and NPF-66 transmitied in a letter from R.A
Chrzanowski to Dr. T E. Murley dated May 24, 1989 Technical Specification
Amandment 32 was oved by the NRAIC as decumented in the Satety
Evaluation transmitted by a letter froin L.N. Olshan to T.J. Kovach dated August
15, 1989. These amendments modified Technical Specification 3 7 5 to utilize
the selsmicilly qualfied deep well pumps in several instances instead of the
essential serv.ce water make-up pumps to satiety the design bases of the ultimate
hoat aink. Lince the deep well pumps do not have an autormnatic start feature on
low essential service water basin level, a calculation was performed to determine
an initial increased operating level, such that basin ievel would not fall below the
Technical Spacification flimit withir, a specitied surveillance time interval.

The colculation took into consideration basin inventory losses from evaporation,
blowdown and drift for "worst 30 day” and "worst day” weather condition periods,
and a heat load on the tower that corresponds to power operation on oneg unit and
noimal shutdown on the other unit. Normal makeup was assumed to be lost.

This calculation catermined that if the basin level were raised to 80% and verified
every two hours, a sufficient inventory of water would be available in the basin af
the start of an accident which relies on cooling tower basin inventory for mitigation
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Durmotho period when the pasin level switches are inoperable, there may be
wvolutions that aftect level beyond tho evaporation, drift, blowdown and heat icad
requitements resuiting from starting of stopping an essentia service water pump,
changing riser valve positions, cr backwashing strainers. Of these evolutions,
bac'iwashing the strainers has the greates! impact on the UHS cooling tower
basin level. An additional margin of 2% was added to the Technical Specilication
basin level when the level switches are inoperable to account tnr hasin level
changes during strainer backwashing. Therefore, basin level will be raised to

» B2% Al 82%, water level is above the basin overflow and the basins are
interconnected The essential service water makeup pumgps can be started as
wauiroo’. Increasing the basin level 10 » 82% and veritying level every 2 hours
will ansure that the water leve! remaing above the Technical Specification
minimum of 50%.

As pant of the design reconstitution effort, an updated aralysis was performed ‘o
determine the etfect of increased accident heat loads on the avaporation rate and
the adequacy of the makeup system to replenish basin inventory. These
caloulations evaluated the basin volume change as a function J timea. The first
caleulation evaluated makeup from tha Rock River using ihe SX makmg qumps
starting with 509, initial basin level. A single active failure caused one &
maseup pump 1o tail. The calculation took into consideration basin invertory
losses from blowdown, auiliury teedwater supply, evaporation rate based on
metaorological conditions 1or a worst 24 hour period and heat load on the tower
that corre 5 1o the hignest inteqrated heat load for the tirst eight hour
period. Thig calculation determined tha* adequate makeup capacity axists to
replenish basin inventory.

A second calculation evaluated makeup from the deep well oumps. The accident
scenario assumed the makeup from the Rock River is unavailable due o low flow
or level, basin level is initial'y at 82%, and a single active failure caused one deep
well pumr to fail. A two hour dolar was assumed for the operator to start the
doep well pump(s) locally and to align the systam to deliver water 10 the bacins
The calculation used the same basin inventory losses as describod above. This
calculation aiso determined that adequate makeup capacity exists to replaenish
basin inventory and that adequate inverdory exists in (he basin throughout the
event 1o assure SX systen operability.

Actions @.1.a and .2 a state that the provisions of Spacification 3.0 4 are not
applicable. This allows mode changes while in the Action statement 1or the
i rable basin ievel switches. The basin level is maintained at a conservatively
High level since automatic makou‘) is not availab'a Previous calculations
damonstrated there was sutficient time to man sally initiate deep wall makeup 1o
the UHS. The same reasoning applies to the essential service water makeup
pumps. Considering that the essential service water makeup pumps have a
groator capacity than the deep well pumps . 1eval would recover more rapidly
ince there is still redundant manual makeup capability to the basins and
sufficiont time before manual action 1s reguired, it is acceptable that the provision
of Specificatinn 3.0 4 is not applicable.
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Impact of the Proposed Change

The proposed change provides an alternate method to maintain UHS cooling
towar basin level when basin level switches are inoperable. Tha alternate method
I8 consistent with existing Technical Specification actions that replace automatic
makeup capabilty with manual makeup capabiity. Based on design calcuations
the pieposed alternate basin levels and surveillance provide adequate measures
o assure that basin inventory is available to support UHS and essential service
water operation for normal operation and accident conditions. Theretore the
proposed change has no impact on plant safety.

£ ssential Service Water Makeup Pump Action Requirements

Description and Bases of the Current Heguirermionts

The current Action Reguirement for SX Makeup traing does not allow a mode
change pursuant to Specitication 3.0 4.

Description and Bases of the Proposed Hequirennents

The proposed chlngo o Action ¢.2 addy that the provisions of Specification 30 4
ara not applicable. That is, a unit can enter into an operational mode with one
essential service waler makeup pump inogcmbh as as the scme train
deep-well pump is oparable and both LUK cooling tower basin levels are greater
than or equal to 82%. This is consistert with the Technica! Specification 3.7 4
requirements of Actions f.1, g.2.a., and h 1. Enginearing calculations have shown
that the UHS can perform its specified function for the limiting accident scenario
with both deep well traing available as the only source of makeup water

The intert of Specificatior; 3.0 4, in general, is to ensure that tacility operation is
not initiated with lnog:mbh equipmont or systems. Exceptions 10 this provision
are allowed if it can be demonstrated that the inoperable equipmeant does not
afinct plant safety.

Impact of the Propased Change

This change has no impaci on plant and public satety. The backup deap well
train and increased basin levei requirement provides sutlicient assurance, for the
maxirnum of 14 days that a train ¢f SX makeup may be inoperable, that adequate
makeup flow will ba available. The deap well makeup trains are seismically
qualified and powered from an ESF bus. An allowance for the unit(s; 1o enter an
operational rmode, with one train of SX makeup inoperable and the compensatory
actions of increasing the basin level and verifying the corrasponding deep well
train is operable, does not affect plant safety.
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5 Editorial Changss

The following changes are considered editorial in nature (o correct, clarify or
otherwise unclutter the Specificalion. These changes do nol, in any way, afflect
the techrical or regulatory requirements of the Specification

The tirst sentence of Specification 3.7 .5 is revised to state that the ultimate
heat sink ghall be operable. This is more accurate than stating that ail of
the LCO requirements are applicable to the cooling tower s, In addition,
there is one common ultimate heat sink, not two independent #inks,

ggfoud changes to LCO a, Action a. and Surveillance a express the

ing luwer basin level imil as a percentage. Thete is no read

available 1or "teat Mean Sea Lavel”. This corresponding elevation is bei
moved to the Bases section. No chango 10 the operating limit (s propose
LCO a is reworaed for consistency with the LCO format.

The fouinote is being deleted from LCO J.7 5.d because it 15 no longer
required. Th's applied during UNS cooling tower performance testing, which
ie now complete. The corresponding asterisk is also deleted.

Spectication 3.7 6 Action ¢ revisions include correcting a punctuation error
in the first line, and using the proper capitalization of "s*atus” and "MODE",
Mode shoula be capitalized because it is delined in the Technical

ations; status is not. The pronosed action verifies that both hasin
lwvels are greater than or equal to the limit for consistency with the other
action statements. In addition the last sentence will appear as part 3 to
rgslr'.’l:ln a consistent format. An extraneous hyphen is being deleted from
"30-hours”.

The word “continuad” is being deleted from the Survelance Requirements
page because it is the first page. The revision to Surveillance Requiremernt
4.7 5 d clarifies that fan operability must be verified in the high speed

mode. Veritying high tpeed mode operation is also consistent with the LCO
requirement to maintain the required fan, capable of running in the high
speed mode.

Changos to Surveillance Requitements 4 7.5.6.2 and 4.7 5 6.4 1o add the
words “al least” before "30 minuias” and "15 minutes” is a clarification. The
diesel powered SX makeup pump shall be operated for at least 30 minutes
and the deep well pumps shall be operated for at least 15 minutes, not
operated for exactly 30 minutes or 15 minutes, respectively.

An additional change 1o Surveillance Requirement 4.7 .5.e.2 deletes the
requirernent that the test signal be simulated. The low basin level test
stgnal'may be actual or simulated, allowing more flexibility in perfarming the
survelllance .
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h. A surveillance that raquites a visual inspection 1o verify that theve is no
abnormal breaksge or degradation of the fill msterials in the UHS cooling
tower is being added as Technical Specification 4.7.6 | The idetical
surveillanca requirement cutrently exists in Technical Specificavon 4 7 4 ¢
and it will be removed In a future Technical Specification amendment being
developed in response 1o Genenc Letter 91-13, "Essential Service Water
System Failures at Muiti Unit Sites”  This change is proposed because the
cooling tower is part of the Liltimate Heat Sink, and surveillance of the tower
fill materials is mora appropriate in Technical Spacification 4.7 §

Technical Specification Buoes
Description and Bases of the Current Requirement

The current Bases for Technical Specification 3/4.7 .5 is reviewad in the previous
sections of this proposal. The fan operability and basin temperature limits were
selecied to ensure that adequute cooling is availably for critical salety related
equipment and 1o ensure adec .ate heal dissapation capability for a DBA
containment heat load.

Description and Bases of the Requested Revision

The Bases ware re-written 1o reflect the results of the design basis reconstitution
effort initiated for Byron's itimate Heat Sink. This study identified items that
were indeterminate or ditfe:ant from those praviuusly assumaod for the UHS in the
UFSAR and UMS design analysis. These tlems attected the caloulated
performance of the cooling towers during a postulated design basis accident.

The current Bases were re-evaluated and revised based on calculations
incorporating the limiting design basis uvant with cerlain pustulated squipment
failures. Discussion of basin {amperature following a design basis tornado event
has been removed from the Bases.

Impact of the Proposed Change

An ultimate heat sink design basus reconstitution effert and operability
assessment process re-definod the design basis accident and identified nev
limits. The new limits assure that the UHS s capable of performing its two
principle safaty functiors of dissipating decay heat energy after a reactor
shutdown and disstpatlnggacay heat energy and containment stored heat energy
following an accicant. The bases were re-written 10 incorporate only those items
applicable to Technical Specification Limits
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: 1. January 9, 1992 letter from T.K. Schuster 1o Dr. T.E. Murley, UHS Design
| Basis tiution Final Report.

| 2. May 29, 1987 letter from K. A Ainger to USNRC, Dacument Control Desk,
Essential Service Water Cooling Towers.
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Essential Service Water Cooling Towers.
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