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Justify the claim that the twoe preferred sources of
offsite power to the ESF buses are independent.

As depicted in Figure 8. 2+5 of the Callaway FSEAR Site
Addendum and in Figure 8 .3+«1 of the Standard Plant
FEAR, the two Engineered Safety Features (ESF)
transformers with their supply circuits from the
345V switchyard provide two independent sources of
offsite power for the Class 1E buses.

ESF Traneformer XNBO]1 ie supplied by one of the two
345 /.3 .8 k7 Safeguard transformere in the Switchyard,
A Safegquard Traneformer is connected directly to each
345<kV bues through a disconnect awitch. Each
Safeguard Transformer has two low side breakers
connected so that either transformer may supply XNRO]
via underground duct, The 13 8+<kV breakers are
electrically interlocked so that the low side
windinge of the Safeguard Transformers cannot be
connected together. XNPOl im normally supplied by
Bafeguard Transformer B with the capability for
manual transfer to Safeguard Transformer A.

ESF Tranaformer XNBOZ ie supplied from one of the
pecondary windings of Start-up Transformer XMROIL.
XMRO1 is supplied power from a 345«kV circuit from
the switchyard. e 345-kV breakers connecting this
civcuit ton switchyard buses A and B are all normally
closed.

Normally, Class 1E Load Group 1 {(Bus NBO1l) is
supplied by ESF Tranaformer XN80O1 and Load Group 2
(Bus NBO2) is supplied by ESF Transformer XNRO2. In
the event of the loss of a preferred source, the
a/fected load group would be automatically supplied
by ite aspociated emergency diesel generator.
However, if required, the incoming preferrved power
supply asscciated with one load group can supply the
4.16<«kV bue of the other load group. This manual
tranefer ie accomplished by operator action in the
control room. Fach preferred source is sized to
supply both load groups simultaneocusly,

Explain what will be stripped, and when it will be
stripped, to ensure that the batteries will last for
the four-hour SB0O without charging., (The UFSAR
states that the batteries will last for 200 minutes
or 3.3 hours.)

To support the SRO coping assessment for Callaway,
calculations employing the methodolegy of 1EEE STD
4R5 were performed to demonstrate that station
batteries have adequate capacity for the four hour
coping duration. These calculations assumed a 60°F
electrolyte tamperature and usged a 25 percent margin
for aging.
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For the Class 1E batteries, no loads are required to

be shed to achieve a four<hour ¢a, .city. To be

prudent, procedural guidance is provided to allow the
operators to de-energize the ESF Status Panels in
order to conserve battery capacity. Theee panele may
be r1e-energized if necessary to evaluate egquipment
ptatus,

The nonsafety-related batteriens do not supply any
loads necessary for decay heat removal during an 8RO
but do provide breaker control power to restore
offeite power to ESF Transformer XNBO2, A non-vital
inverter will be shed within one hour after the onsget
of the SRO to assiure the capability to operate the
supply breaker to XNBO2.

The 200 minute Claese 1F battery loading cycle
provided in FSAR Table 8 .1+2 is the deeign load cycle
for the batteries. A footnote will be added to this
table to clarify that the batteries have been

analyzed for a 240 minute loading cycle to support
the SBO coping analyain.

Loss of HVAC (more detailed explanation (s neededj:
What are the assumed initial temperatures?
The assgumed initial temperatures are:

Turbine Driven Auxiliary Fead Water

(TD AFW) Pump Room 113°%F (1)
Battery & Inverter Rooms a0°F
Control Room/1&C Cabinet Room N/A (2)
Main Steam Main Feedwater (MS /MFW)

Tunnel 120°F

(1) NUMARC 87-00 guidance was used, but plant deaign
is baged on loss of offaite power/venti. - tion
for this room which does not have mafet ralated
coolers. The original A/E utaadg state
equilibrium caleulation shows 142°F finul
temperature with loss of power (LOF).

(2) The initial temperature ie not applicable since
a steady state equilibrium calculation was used
instead of NUMARC eguation. The NUMARC eguation
is not appropriate for room constyuction,

Explain the contrel rcem calculations.

8ince NUMARC methodology {8 not appropriate due to
control room censtiuction, a steady state eguilibrium
caleulation was used. A combined calculation was
done for the contyonl reom proper and the 1&C cabinet
room since they are in the same structural anclosure
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but separated by the control board. The control
room/1&° cabinet room is enclosed by heavy concrete
sonstivuction vith twe exterior walls (SE and NE
axpospure), one wall with air conditioned adjacent
space and one wall adjacent to the control room HVAC
equipment toom {n the aux buillding. Alr conditioned
cable spreading roome are above and below. Using the
appropriate coefficient of heat transfer "U" values
and 0 in = Q out, final egquilibrium temperatures were
caloulated,

What heat loads were used in the AFW and control room
analypes?

Heat loades in the TD AFW pump room were not given
gince it was acknowledged that the original design
bases for the room was LOF and that the
nonsafety-reiated room coclere would be inoperable.
Heat load in the contirol room e B 6 KW and in the
1&C cabinet room 312 .6 ¥W, for a total of 41.2 kv,

When, specifically, does procedure 0TO«GK-~00001
require opening instrument cabinet doors?

OTO=GE-00001 is being revised to comply with NUMARC
R700 2.7.1.2a criteria of "within approximately 30
minutes of the event (lese of all AC power) onset".

What assures that fully grouted concrete block walls
(used as heat sinkes | | eguivalent to poured concrete
walle) have enough mass to approximate concrete?

The only concyete block walle invelved are in the
battery and inverter roome, The cores in these
blocks were regquired to be completely filled with
grout to achieve the required five rating, In
addition, the walls are seismic category 11/71. The
construction procedure that governed the erection of
these walle reguired inapections by field engineering
perponnel. These documented inspsctions included
verification that the walls were fully grouted per
the design documenta.

What are the final room temperatures?

The final room temperaturen are as follows:

TD AFW Pump Room 142°F (Orviginal A/E calc)(1)
Inverter Rooms 103 .9°F
Battery Rooms 93.7"F
Contrel Room 111.565°F
1& cabinet Room 98 . 1°F
ME/MFW Tunnel 202 .2°F

(1) MNUMARC B7-00 Equation E-18 resulie in 136 4°F,
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What ig the expected temperatute of tha drywell?
Does it pose sgquipment operability problems?

A plant specific containment analyees wus performed
for the Callaway large dry containmert., Two cases
were run; one with 111 gpm Resctor Coeolant System
(1.08) leakage (i.e., 25 gpm/Reactor Coolant Fump
(RCP), 10 gpm identified leakage, 1 gpm unidentified)
and one case with no RCS leakage. The results were
ar follows:

T X with leakage - 166°F
T::x no leakage « 173°F

The difference ie due to the improved heat tranafer
due to humidity. Roth temperatures are well below
the Envirenmental Qualification envelope temperature
of 384.9°F for Main Steam ~ ‘ne Rreak Therefore,
containment temperature | ot a concern for SRO.

Explain the containment isclation valve (CIV)
analyeie and how C1Ve are treated in SBO procedures.
Additionally, when are the excluded ClVe operated oy
tented and do they have electrical indication?

The containment isolation valve analysis was
performed by reviewing the containment isolation
valves identified in FSAR Figure 6.2 .4~]1 againet the
exclugjion criteria specified in Reg, Guide 1.155
Pogition €.3.2.7 and the exclusions in NUMARC 87-00.
Once the valves that clearly fell under these
exclusions were eliminated, the remaining valves were
evaluated tn determine whether they should be
excluded for other reasonsg. The following provides
gome of the specific considerations that went into
the reviswe as discuessed in the NRU talecon,

« When ronsidering exclusion b) for valves that fail
closed on a lose of power, valves were not excluded
unless they had some mechanical mechaniem, such as
springs, that force the valve to close regardless of
what position it was in at the time of power failure,
Motor operated valves that fail as-is were not
excluded. The valves that were excluded are air
operated valves and solenoid valves that fail clored
ueing epring force, Air operated valves that use DC
powered air supply solenrids were not excluded since
on lose of AC power these valves will not fail
closed.
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« For the exclusion on non-radicactive closed«loop
systems not expected to be breached ‘n a station
blackout, we excluded valves in penetrations for the
Eementinl Service Water, Component Cooling Water, and
Secondary Side of the Sleam Cenerator systems.

~ Fourteen valvee were excluded because they are in
penatrations which would be isolated by some other
valve, genorally a check valve. Thie is based on the
allewance that we do not have to assume a single
fajlure. The check valves taken credit for were
either containment isolation check valves or Reaclor
Coolant System Pressure leclation Valves (FIV's)
which are leak tested per our Technical
fpecifications. We did not take credit for other
valves that were not containment isclation valvesn.

« A ppecific analyeis was performed in order to

exclude the Residual Heat Removal (RHR) suction
jsolation valveas from the RCS hot lege. Although

‘hey do not meet the specific exclusiones for normally
ncked cloged or for fail closed valves, due to the

cenign of the contrels for these valves vhey could

not be open at the onset of a station blackout. There

valves have interlockes which prevent them from being

opened when RCS pressure is above 425 PEIG. |t would
take a failure of these interlocks in order for these
valver to be open and the SBO analysis does not assume
single failures, NUMARC A7-00 apsumption 2.2 1

ptates that the SBO analysis be performed assuming

the EBO occure at 100% power which would mean that

our RCS pressuie would be approximately 2235 psig.

~ A specific analysie was performed for the RHR
puction igolation valves from the containment sumps.
These valves are varified to be closed once every
month per plant Technical Specifications. These
valves are maintained closed during all power opera-
tions and opening the valves would resulc in entry
inteo Technical Specification action statem:nts. The
valves are only opened for surveillance testing during
refueling outages in Mode 5 or 6. These valves have
interlecks which prevent them from being opened when
the RHR suct on isolation valves from the Rafueling
Water Storage Tank are open. Therefore it would again
take a failure of the interlocks in order for these
valves to be open at the onset of a SBO. Based on the
pama discussion as above, these valves were excluded,

~ A specific analysis was performed for the Contain-
ment Spray suction isolation valves from the cone
tainment sumpg, These valves are maintained closed
during all power operations and opening the valves
would result in entry into Technical Specification
action statements. The valves are only opened for
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surveillance testing during refueling outages in Mode
S or 6. The valves are verified te be closed once
every month per plant Technical Specifications,

The valves are encapsulated inside tanks that are
designed as an extension of the containment boundary.
Although DC powered indi~ation is available in the
control room, these encapeulations will prevent
taiting manual contrel to operate the valves.

However, the containment spray system was desigred to
contain radioactive fluid following a LOCA. Ae
discuseed in FSAR Figure 6.2.4-1, page 13, a pingle
active or passive failure can be accommodated since
the pystem is closed outside the containment and ie
degigned and constructed commensurate with the design
and construction of the containment. The system ig
tested periodically for leaks as part of our
Technical Snecification 6,.8.4.a Reactor Coolant
sources Outside of Containment leakage reduction
program. In addition, the system is maintained full
of water and jmolated from all other systems, which
would prevent releases from containment. Bamsed on
the low probability of the valves being open and the
system is closed outside of containment, it is
acceptabhle that these valves are not capable of being
manually closed following a SBO. The valves are
included in the emergency response procedure to
verify the valvers are closed.

In the SBO procedures, the CIVes that need to be
verified closed are identified. Frocedure ECA-0.0,
Loss of AC Fower, divects operators to ensure all of
theese valvee are closged using the control room
Engineered Safety Features (ESF) status panele which
are DC powered. 1f any of the valves are not closed,
it directs operatore to manually align the
componente .

The gquestion on when the excluded ClVe are operated
and tested was only discussed in the telecon with
regard to the valves that were excluded due to being
normally locked closed during operation. Our locked
closed valver are not operated or surveilled during
power operation, In addition, most of these valvee
do not have electrical indicatien. Every valve that
receives an automatic containment iegolation mignal
has elecirical DC powered indication in the control
room, The emergency procedure on loss of AC power
verifies all of the valves that have this indication
are clomsed,

Identify the assumptiong and describe tl> approach to

the plant-specific reactor cecolant inventory
analyeis.
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The assumptions used to verify the core would remain
covered during an SBO svent were:

RCS leakagce of 11 gpm
10 apm identified (allowable per Tech Spece)
1 gpm unidentified (allowable per Tech Specs)

RCP Seal leakage of 100 gpm total
25 gpm per RCF

Letdown Losses 167 ft3
125 gpm for 10 min. until letdown isolation

RC&8 shrinkage due to cooldown of 2390 fta.

Therefore, total system losses for the 4 hour period
are 6118 ft". Total volume avnilah]g to cover top of
fuel is 9290 ft°. Therefore 3172 ft° or 23,726
gallons of margin exists,

18 there enough compressed aiv to operate valves
neaeded to cooldown the plant?

The capacity of the nitrogen accumulators for the
Steam Generator Atmospheric Steam Dump Valves and AFW
control! valves was examined to ensure sufficient
pressire is reguired to assure valve operations
during the 4 hour coping period. The design nominal
pressure will provide sufficient nitrogen for an 8
hour period with each ARV being stroked every 10
minutes, and each AFW control valve stroked 3 times
per hour. The minimum allowed pressure will provide
air for 5 hours with the same frequency of operation.
Therefore, adegquate backup ai¢ capacity exists.

Provide the assumptions ueed in the CST inventory
caleulation.

The gquestion was raised as to how Union Electric
performed the calculation vhich determined the
regquired Condensate Storage Tank (CST) Voluwe. The
loads considered in our caleculation are:

Decay heat removal (7.43 x 108 BTU for 4 hours)

Sensible hgat removal from RCS for =zooldown

(1.13 x 10" BTU)

Sensible heat removal from th: steam genarator
(S$/G) fluid

Regtoration of 8/ levels to hot zern power
conditions
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The removal of decay heat and sensible heat from the
T RCS and 8/Ge regquired approximately 91,C00 gallons.
i Restoration of §/G levels required approximately
40,000 galsonn. The calculation then adds a 20%

Az margin which brings the total required water volume
to 158,000 gallone. This assumed an initial CST
temperature of 120°F. No further actions wevre
required since the current technical specification
limit on CST inventory is 281,000 gallons,
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