April 16, 1992

U.8. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, D.C, 20555

Gentlemen:
In the Matter of ) Docket Nos. 50-327
Tennessee Valley Authority ) 50-328

SEQUOYAH NUCL£AR PLANT (SQN) ~ UNITS 1 AND 2 -~ RESPONSE TO NRC SAFETY
EVALUATION (SE) ON THE CONFORMANCE WITH THE STATION BLACKOUT (8BO) RULE
(10 CFR 50.63)

References: 1. NRC letter to TVA dated Janaury 1%, 1992, "Station
Blackout Analysis - Sequoyah Nuc.-ar Plant, Unitg 1 and
2 (TAC NOS. M68603 and M68604)"

2. TVA letter to NRC dated April 18, 1989, "TVA's Station
Blackout (38B0) Evaluation Results Pursuant to
10 CFR 50.63 for the Browns Ferry and Sequoyah Nuclear
Plan.s"

This letter provides the requested response to the Reference | NRC
letter, which transmitted the SE regarding SQN's compliance to the SBO
Rule 10 CFR 50.63. By Reference 1, NRC concluded *hat SQN Units 1 and 2
camot be considered to be in complete conformance with 10 CFR 50.63.
NRC requested that TVA submit a revised response for SOQN no later than
April 16, 1992. NRC requested that TVA address each of the staff's
recommendations for SQN to resolve the identified nonconformances. The
issue of SON conformance to the SBO rule remainsg open until the
acceptable resolution of NRC's concerns are completed.

Enclosure 1 containg TVA's responsge to each of the staff's
recommendations in Reference 1. Enclosure 2 provides the commitments
contained in this submittal. The commitwents contained in this letter
supersede SON Commitments Nos. 2 and 5 in Reference 2. The other
commitments in Reference 2 are not affected by this submittal.
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Please direct questions concerning this issue to Keith C. Weller at

Nuclear Regulatory Commission

2
16, 1992

(615) BL3-7527,

Sincerely,

of Lis

’
j\SM.-

Wilson

Enclosures
c¢ (Enclosuzes):

Mr. D. E. LaBarge, Project Manager
U.,8. Nuclear Regulatory Commission
One White Flint, North

11555 Rockville Pike

Rockville, Maryland 20852

NRC Resident Inspector
Sequoyah Nuclear Plant

2600 Igou Ferry Road

Soddy Daisy, Tennessee 37379

Mr. B, A. Wilson, Project Chief
U.8. Nuclear Regulatory Commission
Region 11

101 Marietta Street, NW, Suite 2900
Atlanta, Georgia 30323
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ENCLOSURE 1

Response to NRC's Station Blackout (8BO)
Analysis for Sequoyah Nuclear Plant (5QN)

The following provides TVA's response to each of NRC's requests and/or
recomuendations contained in the January 14, 1992, letter and attached
safety evaluation.

1'

NRU Recommendation:

"The licensee should submit the battery capacity calculation and
identify the loads that will be shed. The battery capacity
verification and any resulting modification or procedure changes
should be included in the documentation supporting the SBO
submittals that is to be maintained by the licensee."

Response!

The 125-volt (V) vital batteries are evaluated for the 4-hour SBO
event in Calculation SON-SBO-001, The 250-V station battery has
been evaluated for the 4-hour event in Calculation SQN-CPS-031.
Both calculations consider loads to be shed during an SBO event and
these loads are listed in Attachment 1. These lcads are manually
removed and the zcticas are assumed to be taken at 30 minutes into
the event (except for the main turbine emergency bearing oil pump
that requires removal at 3.5 hours into the SBO event). These lists
are preliminary in that revigions are planned as discussed below.
TVA will update these lists by December 15, 1992, in conjunction
with other changes discussed in this enclosure. Tne final lists
will reflect the loads that wil! be maintained such that the
operator will have *the capability to monitor core conditions and to
remove residual heat during the &4~hour SBO event.

TVA evaluated the safe shutdown path available during an SBO event
and developed a list of components and instrumentation that are
required to meintain the safe shutdown path utilizing the
turbine~driven auxiliary feedwater (AFW) pump (see Attachment 3),
No components were shed that are necessary to support the shutdown
path. Loads that are removed are not required. The station
batteries are necessary to provide control of the switchyard. The
loads removed from these batteries during the SBD event are not
those required for access to offeite power at the end of the event.
The loading information, including the load profiles, is in
Attachments 2A and 2B for the vital batteries and station batteries,
respectively.

Operations has requested that additional loads remain energized for
an SB0O event that are powered by the vital batteries through the
vital alternating-current (ac) power system. These loads include
one train of reactor vessel level instrumentation and the interplant
radio system. This .dditional equipment is not among the minimum
set of components that are required to mitigate the SBO event.
However, the Battery Capacity Calculation SON-SB0O-001 will be
revised to account for the additional loading., Marked-up pages of
the calculation have been included in Attachments 2A and 2B to
reflect these additional loade.

——
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It should be noted that Battery Calculation LQN-8BO-001 ig not in
its final form as indicated by the commitments contained in this
gubmittal and therefore the entire battery calculation will not be
submitted to NRC at this time. Portions of interest are being
provided in the attachment. The existing calculations are, howevir,
available for NRC review upon request.

NRC Recommendation:

“1f the above cited modification is not made to the compressed air
system, the licensee should perform a habitability assessment,
including the lighting and communication equipment, for the areag in
which operators need to be to operate the AKVs and the AFW flow
control valves.,"

Response:

The operation of the turbine-driven, AFW pump level control valves
has previously been evaluated as requiring a supplemental air supply
in order to function during the 4-hour SB0O event, A new design
using fail open valves with on-off control, which do not use a
continuous bleed controller, will be implemented. These valves will
open at the initiation of the event and operate a limited number of
times during the event. The flow to and level in tbe &tleam
generators (SCGs) are monitored from the main contro: _oom, w8 wa’
flow magnitude is manually controlled by varying t..» turbine sp-ed
to control the SC level. The capability for contrvoliiag the AL
flow has been tested on the SQN simulator with acceptebi=z results.
With this modification to the valves and the procedurs revision to
the control strategy for the turbine, supplementa” zir .o the level
contrel valves will be reduced substantially from ¥ne or'ginal SBO
proposal such that compressed-air bottles or additinnal sccumulators
will not be required for SBO. No local nwroal opoveror action will
be required. Since the mitigation of the S'0 ever® will be
proceduralized, there will be no additiocuu: o mpensatory measures
required,

Atmospheric-relief valve operation for SBG will not be required
because SQN's design basis is hot standby for safe shutdown.
Because the rule requires the plant to be capable of achieving and
maintaining safe shutdown, hot standby was the objective. The
strategy for the choser SBO mitigation is based on the use of the
safety-relief valves that l.tt automatically at preset pressures.
The cooldown option using the atmospheric-relief valves will be
available and control':d ~-~nually from a nonhostile environment if
it is necessary to prevent damage to the reactor coolant pump (RCP)
seals.

TVA has the cavabi ity to ‘ool the reactor in the event of excessive
leakage at the RCP seals. This capability is proceduralized in
Emergen. y Contingency Instruction (ECA) 0.0. ECA 0.0 is a broader
emergency procedure than that required for 10 CFR 50.63. This
emergency procedure considers the failure of an RCP seal and the
required cooldown that ig needed to reduce the outflow of reactor
coolant by reducing system pressure. The cooldown is pzrformed by
operating atmospheric-relief valves for §Cs 1 and 4. Hand operators
(with extension rods) for these valves are located in the 480-V
shutdown board rooms near the main control room., Sound-powered
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telephonss are available in these rooms for communication to the
control room. In addition, hand-heid flashlights are availahle to
the operators as well as permanently installed emergency and
Appendix R lighting for travel to and oreration of these valves.

NRC Recommendation:

"The licensee should: 1) provide a detailed description of the
computer code used to perform the heat-up analyses; and 2) ensure
that it has considered areas which house SBO response equipment as
areas of concern, including the switchgear room, cable spreading
room, inverter room, etc."

Response:

The Martin Marietta Interactive Thermal Analysis Svstem (MITAS),
Version 2.0 (MITAS 11), is an improved digital _ .ter software
system designed to solve the lumped parameter; e.g.,
resistor-capacitor thermal analogue network representations of the
physical thermal syetems using finite difference techniques.

The models developed to simulate the SBO conditions assume
one~dimensional heat transfer through each heat flow path. Walls,
floors, and ceilings weve modeled as series of the diffrision nodes
tied together by conductors., Diffusion nodes have the ability to
store energy based on their thermal capacitance. Thest¢ “odes are
initialized to normal maximum temperatures before starting the event
based on assigned boundary conditions and are allowed to change
during the transient. Thus, realistic temperature gradients are
formed through the walls, floors, and ceiling before and during the
event. Room air is also modeled as a diffusion node and is tied
(via surface conductors) to the walls, floor, and ceiling surface
nodes. The SBO heat loads are applied directly to the room air
node. The forward differencing subroutine is called on in the
VARIABLES] section of the program to compute the transient
temperatures.

Equipment required to operate during an SBO has been evaluated and
listed in Attachment 3 except as noted in the following paragraphs.
Calculation SQN-8Q82-0077 was issued to determine temperature
transients during a &4~hour §BO event for the main control room,
125~V battery and battery board rooms, 250~V battery and battery
hoard rooms, penetration rooms, and pipe chases. The conclusion of
this calculation was that the equipment in the areas considered was
acceptable.,

Additionally, the 4B0-V board rooms that contain the vital inverters
should not be subjected to temperatures above 110 degrees

Fahrenheit (F) during the 4-hour SBO event. This engineering
judgement is based vn the temperatures measured in the vital battery
rooms during the performance of Special Test S§T-7 for reactor
coolant system natural circulation during initial plant start-up in
which ac power was removed. The only ac power used during the
special test was to supply the cooling associated with the RCP
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seals. The temperature in the battery rooms did not increase during
the 2-hour test. The battery rooms are adjacent to the 480-V board
rooms, and the doors on the battery rooms were opened frequently
such that air was exchanged with the battery rooms. With ac power
removed, there will not be any significant heat sources in the areas
other than the vital inverters. The vital inverter procurement
required them to be designed to ovperate coutinuously in the racge of
32-122 degrees F. To confirm the engineering judgement, a transient
heat balance calculation for the 480~V board rooms will be performed
using a computer code with the results documented in Calculation
SON-SBO-001.

The cable spreading room, switchgear room, and turbine building do
not contain active equipment required to mitigate the SRO event.
Since no active SBO equipment is located in these areas, no aualysis
is required or ni¢cussary. Even though the cable spreading and
switchgear rooms have not been evaluated using a thermal transient
analysis, Calculation TI-ECS5-95, "10CFRS0, Append.x R, Heating,
Ventilating, and Air-Conditioning Review,'" wae issued to evaluate
the loss of heating, ventilating, and air conditioning (HVAC) for
areas required for safe shutdown of the plant. The cable spreacing
and switchgear rooms are justified as not requiring ventilation for
the 72-hour duration of an Appendix R event. A &4-hour $BO condition
duration with reduced cable heat loading and only emergency lighting
is bounded by the TI-ECS-~95 analysis.

4. NRC Recommendation:

"In addition to the detailed description of the computer code
discussed in Section 2.2.4 above, the licensee should provide the
input parameters (i.e., initial room temperature, heat loads, etc.)
for the staff to review. The licensee should also establish a
procedure to ensure that the control room complex temperature during
normal power operation will not exceed the assumed initial
temperature used in the heat-up ce culation.'’

Response:

Before the SBO, temperrtures (including boundary temperatures) were
ssumed to be at their . 'rmal maximum value given on the applicable
environmental data drawings. These temperatures are represeutative
of the maximum normal operating conditions that would occur during
the summer months. A steady-state MITAS run wuas made under these
conditions to initialize walls, floor, and ceiling diffusion node
temperatures before the start of the event.

At the start of the SBO, boundary temperatures were instantly
increased to their design basis event (DBE) loss of coolant accident
(LOCA) values (agair obtained from the environmental data drawings)
with the exception of the spreading room that was set to its
abnormal maximum temperature. Use of the DBE LOCA temperatures is
conservative since they are rteady-state values that take many hours
to attain, These temperatur=s consider full DBE LOCA heat loads
resulting from the safety-related and non-safety-related equipment
and cables, many of which will not be energized during an SBO,
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Also, the DBE LOCA condition does not take credit for the operation
of any non-safety-related HVAC. For the gpreading room, a DBE LOCA
temperaturs was not listed for this space on Environmental Data
Drowing 47E235-25 as the room is not impacted by the DBE LOCA. As
such, the abnormal maximum trwuperature has been chosen for the cable
spreading room.

Periodic Instruction O-FI1-0P§-000-606.0 is an existing plant
instruction that verifies ambient temperatures in critical spaces
are within limits and records these temperatures once per sghift,
Historical data documented by these reports was used as the basis
for establishing the maximum and minimum normal temperatures shown
on the Environmental Data Drawings (47E235 geries) that are used in
the thermal transient analyeis. This procedure containg limits for
ambient temperatures and requires actions to notify appropriaste
organizations to ensure correction of out-of-lir’t conditions.
Since this procedure exists, there is no need te tablish a new
progras.

NRC Recommendation:

"In adtition to the detailed description of the computer code
discugsed in Section 2.2,4 above, the licensee should provide the
information (see Appendix A to SAIC TER) as regquested by the staff's
consul tant . "

Science Applications International Corporation (fAIC) Request:

“Provide information that supports the west valve vault temperature
studies bounding an SBO event with the steam relief."

Responsge:
The following is a summary of the evaluation for this response:

1. Historical data recorded during an HVAC failure with maximum
outdoor air temperatures while the plant was in Mode 1 operation
listed a maximum temperature in the west main steam valve vault
(MSVV) of 163 degrees F.

2. TVA has evaluated the SBO heat load in the west MSVV against the
Mod~ 1 normal heat load and concluded that the SBO load is
lower. Therefore, the maximum temperature in an SBO event would
be less than 163 degrees F.

3. Extensive environmental response analyses considering main steam
line and main feedwater line break temperature profiles in the
west MSVV are the basis for equipment qualification of
10 CFR 50.49 components necessary for safe shutdown.

4. No operator entry into the west MSVV will be required during an
5BO.
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The west MSVV temperature exceeds 120 degrees F and contains
components required to mitigate an SBO event. Thig a'ea is
congidered by TVA to be a dominant area of concern and is acceptable
based ou the evaluation contained in SQN-SBO-001 and the discussion
above,

The following provides additional detaile of this evaluation:

An SBO event is initiated by a lose of offsite power to the nuclear
station with the unit operating at 100 percent power. Regulations
and guidelines require event mitigation such that the core damage
freguency, associated with an SBO event, is reduced to approximately
1077 per year for the average site. Part of the event mitigation is
ty eisure that the components located inside the building areas will
remain aualified to perform their mitigative functions given the
event conditions inside the containing building.

In order to ensure that the event mitigation equi * =t located
within the west MSVV can withstand the environme: effects of an
SBO, TVA proposes to utilize the plant-specific experience and the
test data. Comparisun to the test data is allowable to provide
reasonable assurance of the operability of equipment in accordance
with the Nuclear Mancgement and Resources Council (NUMARC)
guidelines (Appendix F, Section F.7).

In 1988, the temperature in the west MSVV was monitored with the
unit in Mode 1. During the monitoring periocd, the
non-safety-related ventilatior system failed causing temperatures in
the valve vault to rise to 163 degrees F in localirzed areas. This
occurred with an outside ambient temperature of 97 degrees F. TVA
then performed an assessment and determined that 10 CFR 50.49
equipment remained operable. Since the test was performed with the
unit in Mode 1, the heat sources in the room bound those for the SBO
event. Hence, "he temperature rise in the west M°VV because of the
SBO event will remain below 163 degrees F. The following
discussions will demonstrate this position.

The primary heat sources in the west MSVV during Mode 1 operation
are the ?ain steam and main feedwater piping. About 2,450 square
feet (ft*“) of heat transfer surface area is included in these two
piping systemg within the west MSVV (main steam, 2,000 ft*; main
feedwater, 450 ft°), Although insulated, the hea loss to the
region through the insulation is substantial. When ventilation
terminates, the air becomes stagnant and heat becomes entrapped in
the room. Hence, the temperature rises upon failure of the
ventilation system. Upon occurrence of an SBO, these two heat
sources are reduced because of valve actions but are partially
offget by the addition of other heat sources.
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The AFW system ig& activated following reactor trip and subsequently
generates two other sources of heat input to the west MSVV., The
turvine-driven AFW supply piping and the turbine-driven AFW pump
steam-exhaust vent line are also routed through the MEVV, &
turbine-driven AFW exhaust vent stack includes about 175 ft* of
noninsulated piping exposed to the MSVV environment, and the AFW
supply contributes epproximately 100 ft2 of noninsulated exposed
surface area. However, since the main steam isolation valves will
isolate, the amount of exposed main steam piping will be reduced to
approximately 1,500 fr? during the £BO. Note that the steam supply
line of the turbine-driven AFW pump is normally charged with steam,
Thie heat source exigts during Mode 1 operation and is included with
the main steam piping area.

The exhaust piping of the turbine-driven AFW pump does not provide a
large heat source to the west MEVV., After passing through the AFW
pump turbine, the steam temperature is reduced to 228 degrees F.
This is the maximum temperature tha. the exhaust piping can reach,
Although noninsulate: , the amount of exposed surface area is
relatively small and heat input to the environment is limited. The
temperature difference between the piping surface and MSVV ambient
conditions will be small and result in a low hsat flux into the
room. Any additional heat supplied by the AFW turbine exhaust
piping will be offset by the AFW supply piping. The supply sourcs
for tle AFW (condensate storage tank) is not expected to exceed
temperatures of approximately 100 degrees F. As air temperature
rises above 100 degrees F, more heat will be absorbed by the AFW

supply piping.

Following reactor trip, the steam system pressure rises. The
power-operated relief valves or the main steam safety valves (MS5SVs)
are reouired to dissipate the sensible heat of the primary coolant
and the residual heat generated by the core. The power-operated
relief valves are assumed inoperable and the steam relietf path is
through the MSSV via vent stacks. Only one of the five steam-safety
valves per SC is required to maintain adequate heat removal;
therefore, two vent gtacks will experience exposure to steam
temperatures (one :tsck each for Loops 1 and 4) in the west MSVV.
Approximately 475 ft* of noninsulated surface area is exposed to the
ambient atmosphere in the valve vault.

TVA calculations have found that because of throttling processes,
the steam temperature will drop to about 380 degrees F after passing
through the MSSV. This is the maximum temperature that the vent
stack will reach. Although noninsulated, the energy input will not
cause a significant air tempervature rise in the 4-~hour SBO event
duration. The relatively large volume of air in the valve vault
will require a much higher heat input tc cause a siynificant rise in
temperature. Also to be considered is the fact that during the SBO,
the main steam igolation valve will close and isolate approximately
500 ft* of steam piping from steam flow. This piping, along with
the main feedwater piping (also isolated during the event), will
begin to cool and contribute less and less heat to the valve vault
environment. This decrease in heat load, along with that of other
equipment deenergized by the SBO event, will adequately compensate
for the MSSV vent stacks.
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TVA has conducted extensive environmental response analyses on the
west MSVV, congidering high energy line breaks. The maximum
temperature expected in this room fo: a main steam line break,
considering the effecte of superheated steam, exceeds 425 degrees F
for a short duration. The west MSVV temperature profile for a
feedwater line break rises quickly t 300 degrees F and slowly
decreases to about 190 degrees F in 1 ur hours. Preseut equipment
gualification studies have demonstrated the abiliiy of 10 CFR 50.49
componente inside the west MSVV to withstand these conditions.
Therefore, sufficient margin is available to ensure that

10 CFR 50.49 components in the west MSVV can also withstand the
environmental conditions generated by an SBO. Calculation
SON-5B0~001 will be reviged to document the preceding engineering
evaluation. It should be noted that operator entry into this area
will not be required following the change to the turbine-driven AFW
valves.

6. NRC Recommendation:

"The licensee should include a full description, including the
nature and objectives, of any required modifications in the
documentation supporting the SBO gubmittals that is to be
maintained."

Response:

The only modifications required are the AFW valve changes previously
descri* .d. This modification for Unit 2 is planned to be completed
by res.art following the Cycle 6 refueling outage. This is
congistent with the 2-year commitments made in the original SBO
submittal dated April 18, 1989. The Unit 1 Cycle 6 refueling outage
is scheduled to begin in less than 10 months of the anticipated
acceptance of TVA's SBO response by NRC. This would not be
sufficient time for the procurement and design of the new control
system. Therefore, for Unit 1, TVA commits to completing thi:
modification by start-up following the Cycle 7 refueling outage
scheduled for October 1994. This commitment might exceed two years
from NRC'se approval of SQN's SRO proposal.

The SPBO supporting documentation for these modifications and the SBO
strategy are maintained in a similar manner to other commitments,
statements, procedures, and descriptions. Thig documentation
includes, but is not limited to, engineering calculations, design
change packages, training rosters, and 10 CFR 50.59 evaluations.

NRC Recommendation:

"The licensee needs to list equipment that will be used to provide
information and/or to support plant coping during an SBO and should
verify that SBO equipment is covered by an appropriate gquality
assurance (QA) program consistent with the guidance of RG 1.155,
Appendix A. Furthermore, this verification should be documented as
part of the package supporting the SBO Rule Response."
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ENCLOSURE 2

List of Commitments

Calculation SQN-BRO-001 will be revised to include additional sta*ion
blackout (880) equipment, to address heat-up of the areas where the
vital inverters are located, to include the west main steam valve
vault discussions, to update the emergency diesel generator
reliability assessment, and t ‘ain additional loads for 8P0 events
by December 15, 1992,

VA will inetall new fail-opr  evel control valves on the
turbine«dsiven auxiliary feedawater pump with on-of{ control and
suffic.cat air supply for 4-hour remole operation during an SBO event
and implement required SBO procedures by restart from the Cycle 7
refueling outage for Unit 1.

VA will inntall new fail-open level control valves on the
tutbine-driven auriliary feedwater pump with on-off control and
eufficient air supply for 4-hour remote¢ operation during an SBO event
and implement required SBO procedures by restart from the Cycle 6
refueling outage for Unit 2.

Note: Commitments 2 and 3 gbove supersede SON's Commitments Nos. 2
and % in TVA's letter to NRC dated April 18, 1989,

TVA will institute a quality assurance program for SBO components

that is governed by site procedures and meets the requirvements of
Regulatory Guide (RG) 1,155, Appendix A, within one year after the
issuance of a safety evaluation report (SER) by NRC on Sequoyah's 8RO,

TVA will revise the procedures for the emergency diesel genervator
reliability program to incorporute requirements from RG 1,155,
Pogition 1,2, within one year after the {ssuance of an SER by NRC on
Sequoyah's S8BO.
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ATTACHMENT 1

LIS OF LOADS THAT ARE REMOVED DURING STATION BLACKQUT

Lists are excerpted from Electrical
celoulortions SQN-CPS-031 and BON-SRO-
001.
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The following is a list of loads that must be removed from the 125 V

ATTACHMENT 1
LIST OF LOADS REMOVED DURING SBO
DC BUSSES

v1ta} Battery Board 1 within 30 minutes, in order tc meet SBO
r

requ
| Breaker
204
208
| 206
207
214
218
222
223

ements. Other Battery Becard removed loads are similar,

lead Description
6.9 KV Ehutdown Bd 1A~A Backup Bus Alternate Feeder

480 V Shutdown Bd 1Al-A Backup Bus Alternate Feeder
480 V  Shutdown Bd iA2<A Dackup Bus Alternate reeder
480 V Auxiliary Building Common Bcard Normal Feeder
Rod Drive Power Switchgear Bkr 1A 1<L=115A

Gas Waste Dispnsal Panel 0-L~2C

Gas Analyzer 0-L~206

Unit 1 Remote RCP 01l Level

fBoric Acid Evaporator Package A 0O-L-1A

6.9 KV Bhutdown Bd 2A-A Normal Bus Alternate Feeder
480 V Bhutlown Bd 2Al1-A Normal Bus Alternate Feeder
480 V Shutdown Bd 2A2-A Normal Bus Alternate Feeder
6.9 KV Shutdown Bd 2A1~A Backup Bus Normal Feeder
480 V Ehutdown Pd 221-A Backup Bus Normal Feeder

480 V fhutdown Bd 2A2~A Backup Bus Normal Feeder
Auxiliary Relay Rack 1-R=54

Generator Auxiliaries Panel Annunciator 1-<L-39

Unit 1 Reactor Trip SWGR Bypass Breaker BYA

Unit 1 Reaclor Trip SWGR Trip Bkr RTA

Unit 1 Annunciator Panel 1-L=236

Page 1
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ATTACHMENT 1
LIST OF LOADS REMOVED DURING SBO

DC BUSSES

The followinn tl a list of loads that must be removed from

the 250 V Stat

requirements.

Breaker Load Description

401

404

525

827

628

529

530

T8C Inverter

Main Turbine Emergency Bearing
0il Pump

Generator DC Seal 0il Pump
MFPT Emergency Bearin

0il Punprqa ' ’
Computer Inverter 1

Preferred Inverter 1

MFPT Emergency Bearing
0il Pump 1B

Page 2
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on Battery System in order to peet SBO

Time Linit

Turned off at 30
minutes into SBO
event.

Turned off at 210
minutes into SBO
event.

Turned off at 30
minutes into 8BO
event.

Turned off at 20
minutes into SBO
event .

Turned off at 20
minutes into SBO
event .,

Turned off at 30
minutes into SBO
event.

Turned off at 20
minuteg into SBO
event ,




ATTACHMERT 1
LIST OF 1)ADS REMOVED DURING SBO
VITAL AC POWER SYSTEM

SAFETY

Page 3

C:\PFS\BUZ\SBO\NRCQS.AT1

BKR VITAL INVERTER 1-1
NO Load Description RELATED
B
7 | ERCW & CNTMT RAD MON 1-RE=90=106, =133 YES
12 | RAD RATE METERS, PNL O=M=12 YES
13 | RAD MON. O=RE=90-125 YES
17 | PAS SOLENOID VALVES, 1-L=8572/C YES
19 | TOILET, LOCKER, & SPREAD RM 180L DMPRS YES
20 | BOP PROCESS INST CONT RACK YES |
22 | AB STM ISOL VALVE FCV=12-82, PNL 1-M=9 YES ,
23 | CONT PURGE AIR EXM. RAD MON, 1<RE=G0=130 YES |
30 | AUX DRYER TRAIN A YES
32 | BORIC ACID TANK A HTR A=A CONT, 1-L=1303 YES
33 | AB GAS THRTMNT FAN A=A MOD DMPR, 0O=L-429 YES
34 | BORIC ACID TANK C HTR A=A CONT, 0=L-306 YES
35 | RAD MON 0~RE~90-205 YES
36 | RCP 1 UV & UF RELAYS YES
37 | PROCESS CONT GRP 1, PNL 1=R=14 NO
38 | INST BUS 1, PNL 0=K-27B NO -
39 | PLUGMOLD INST BUS 1, PNL 1-M=5% NO |
40 | PLUGMOLD INST BUS 1, PNL 1=M=¢ NO |
41 | INST BUS 1 & PIC~1=6A, ~31A, 1<M=4 | NO
42 | FIRE PMP 2A-A SEP RELAYS NO |
43 | AB GEN EXH FAN 1A FLOW CONT, 0-L-426 NG ;
46 | PR=30-31¢ | YES |
o -y
VITAL INVERTER 111
7 ERCW/CNTMNT RAD MON 0-RE=90-134,1-RE-90=112 YES
10 RB I8OL VLVE FCV=32<102A, =102B, JB2674 YES
11 AUX COMP B AUX BLDG ISOL VLV, FCV=12-8% YES
12 RAD RATE METERS, 0«=M=12 YEB |
13 RAD MON O~RE=90=126 YES
17 PAS SOL VLVS, 1=M=-10 YES
19 TOILET, LOCKER, SPRD RM 1SOL DMPR, 1=R=78 YES
20 BOP PROC INST CONT RACK, 1~R=131 YES
22 AUX BLR STM ISOL VLV FCV=12+79, 1=M-% YES ,
23 CONT PRGE AIR EXH MON, 1-RE=90~131 YES ;
26 AUX RELAY RACK SEP AND AUX RELAYS, 1-R-78 YES u
30 AUX DRYER TRAIN B YES "
32 BORIC ACID TNK A HTR B-B CONT, 1-L-304 YES |
33 AUX BLDG GAS TRTMNT FAN B~B MOD DMPR O=L-428 YE&
34 BORIC ACID TANK C HTR B=B CONT, 0-L=30% YES
35 RAD MON O~RE=90~-206 YES
36 RCP 2 UV & UF RELAYS YES
37 PROCESS CONT GROUP 2, 1-R=17 NO
38 INST BUS 2, 0-M=27B NO
19 PLUGMOLD INST BUS 2, 1=M=3 NO
40 PLUGMOLD INST BUS 2, 1=M=6 HO
41 ACOUSTIC FLOW MON, 0-M=27A HO
42 FIRE PUMP 2B-B SEP RELAYS, JB3718 NO
| 43 AUX GEN EXH FAN 1B FLOW CONYT, ND=L<=427 NG

SEp— R U R —————




ATTACHMENT 1

LIST OF LOADS REMOVED DURING 8BO

VITAL AC POWER SYSTEM

VITAL INVERTER 1-111
Load Descriptien

14
15
' 16
i 17
| 18

22
23
24

26
27
28
29
30
3l
32
24

RCP 3 UV & UF RELAYS

INST BUS AND XFMR PWR, 1-M-3

AUX CONT PNL A INST BUS, 1-L-11A
PROCESS CONT GRP 3, 1-R-20

BOP PROC, INST CONT RACK, 1~R~-126
CONTROL ROOM DOORS SECURITY LOCK
EGTS FILTER TRAIN A, 0-L=-25

AUX BLDG INST A BUS 1, 1~L=57
AUX RELAY RACK A BUS, 1-<R~76
AUX RELAY RACK C BUS, 1-R=76
NESS AUX RELAY RACK A BUS, 1-R-58
AUX CONT PANEL A BUS, 1~L~10

AUX RELAY RACK A BUS, 1~R-75
S8P8 CONT RM DEMUX, 1-M-22

AUX CONT PNL C RLY BUS, 1«L~10
AUX CONT PNL A INST BUS, 1-L~10
CONT AIR HDR A MOIST ALM, JB2d1
AUX RELAY RACK A BUS, 1-R-52
POST ACC MON PNL, 1-M=5

VITAL INVERTER 1~1V

14
15
16
17
19
20
21

23
24
25
26
27
28

31
32
3
34
36
39

RCP 4 UV & UF RELAYS

INST BUS 4, 1-M-4

AUX CONT PNL B INST BUS, 1=L-11B
PROCESS CONT GiP 4, 1=R-22

BOP PROCESS INST CONT RACK, 1~R-122
AUX BLDG INST BD BUS 2, O=lL-23
BOP PROCESS INST CONT RACK, 1-R=130
BACKUP CONTROL INST LOOPS

AUX BIDG INST BD BUS 1, O~L-283
AUX RELAY RACK B BUS, 1-R-76
NGSS AUX RELAY RACK C BUS, 1-R-58
NSSS AUX RELAY RACK B BUS, 1-R-58
AUX RELAY RACK B BUS, 1-n-75

AUX RELAY RACK C BUS, 1-R=75

AUX CONT PNL B RELAY BUS, 1-L-10
AUX CONT PNL B INST BUS, 1-L1-10
CONT AIR HDR B MOIST ALARM, JB281
AUX RLY RCK B BUS, 1-R-72

AUX RLY RCK C BUS, 1-R=72

POST ACC MON 2, 1-M-4

LOCA H2 CNTMNT FLOW MON, 1-M=10
FEED TO BKR 37, 18

llb&?lb

At b | e e b o

e —e s oy

llPITY

——

YES
NO
NO
NO

Page 4
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ATTACHMENT 1

LIST OF LOADS RICMOVED DURING 8BO

VITAL AC FOWER SYSTEM

VITAL INVERTER 2-1
Load Description

14
15
16
17
18
19
20
22
23
24
25
26
27
28
29
32
34
36

INST BUS 1 & PIC~1=6A, =31A
PLUGMOLD INST BUS 1 PNL, 2~M-5
PLUGMOLD INST BUS 1 PNL, 2-M=6
PROCESS CONT GROUP PNL, 2-R~14
BOP PROC, INST CONT RACK, 2~R=126
AUX CONT PNL A INST BUB, 2-L-11A
BOP PROC CONT INST RACK, 2~R-128
AUX BLDG INST A BUS, 2~L-57

AUX RELAY RACK A BUS, 2-R-76

AUX RELAY RACK C BUS, Z-R~76

NESS AUX RELAY RACK A BUS, 2+«R-58
AUX CONT PNL A RELAY BUS, 2-L-10
AUX RELAY RACK A BUS, 2<R-75

S5PS CONT RM DEMUX, 2-M=-22

AUX CONT PNL A INST BUS, 2-i~10
AUX RELAY RACK A BUS, 2=R~12

POST ACCIDENT MON 1, 2«M-5

LOCA H2 CNTMT FLOW MON, 2-M=19

VITAL INVERTER 2-11

RCP 2 UV & UF RELAYS

PROCESS CONT GROUP 2, 2<R=-17
PLUGMOLD INST BUS 2, 2-M-3

AUX CONT PNL B INST BUS, 2-L~-11B
PLUGMOLD INST BUS 2, 2-M-6

BOP PROCESS INST CONT RACK, 2-R=122
BOP PROCESS INST CONT RACK, 2~R=130
AUX BLDG INST B BUS 1, 2-1L-299

AUX RELAY RACK B BUS, 2-R~76

NSSS AUX RELAY RACK C BUS, 2-R-58
NSSS AUX RELAY RACK B BUS, 1-R-58
AUX RELAY RACK B BUS, 2-R-75

AUX RELAY RACK C BUS, 2-R~7

AUX CONT PNL B RELAY DUS, 2~L-10
AUX CONT PNL B INST EUS, 2~-L-10
AUX RELAY RACK B BUS, 2~R-72

AUX RELAY RACK C BUS, 2-R-72

POST ACCIDENT MON, 2-M-4

LOCA H2 CNTMT FLOW MON, 2-M~-10

NIS INSTRUMENT POWER

Page 5
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RELATED

SAFETY

wianbboiod

NO
NO
NO
NO
NO
NO
RO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
KO

¥ N —— ..1

———

YES
RO




ATTACHMENT 1
L18T OF LOADS REMOVED DURING SBO
VITAL AC POWER SUSTEM

BER VITAL INVERTER 2-111
NO Load Description
7 CONT RAD MON 2~RE~90~106
10 REACTOR BLDG I1SOL VALVE, FCV=32-81A,~81B
12 RADIATION RATE METERS & 2-R1«90=106, 0=-M=12
13 RCP 3 UV & UF RELAYS
17 PAS SOLENOID VLVS, 2<M~10
20 BOF PROCESS INSTR CONT RACK, 2-R~128
23 CONT PURGE AIR EXHAUST RAD MON
32 RORIC ACID TNK B HTR A~A CONT, 2<L-303
37 PROCESS CONT GRP 3, 2-R=20
46 MAIN STEAM RADIATION MON. (2«RX=90=424)
4B PWR RANGE PE{ RECORDER, 2~M~13
VITAL IKVERTER 2-1V
7 CONTAINMENT RAD MON 2-RE-90-11Z
8 CONTAINMENT ANNULUS DP, O0~M-27B
10 KB 180L VLV, PCV-32<«103A,~103B,~111A,~1118
12 RAD RATE MTRS & 2-RI=90=112, O=M=-12
13 RCP 4 UV & UF RELAYS
17 PAS SOL VLVS 2+«M-10, 2+«L=572./D
20 BOP PROCESS INET CONT RACK, 2~R~131
32 BORIC ACID TNK B HEATER B-B CORNT, 2-L~304
37 PROCESS CONT GRP 4, 2-R-22

e S|

BAFETY
RELATED

YES
YES
YES
YES
YES
YES
YES
YES

NO

WO

NO

et ]

YES
YES
YES
YES
YES
YES
YES
YES

NO

Page 6
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APPENDIX A Prepared by:
VITAL BATTERY EVALUATION Keviewed by:/

‘ir LOAD DUTY CYCLE FOR VITAL BATTERY !

(load currect in amps)

P —

|
|
|
n

‘ (429 ampe)
429 | '
| 296
| tafter STripping loads #9& ampe)
278 n ¥
| |
L _ : 1
l 30 ;'q:;o
I. 2 (time in minutes)
FIGURE 1

The load tabulations result in the following loads and times for Vital
Battery 1. These load values will be used to verify that the Vital
Batteries can meet the four hour duty requirement imposed by the plant/power

system SBO evaluation. The duty cycle curve 1s then constructed from the
load data.

-
|- Per 1EEE 485, The

t: § seconds to 1 minute « 649,22 amps | load current is
- assumed t0 be 898
t* 1 minute to 30 minutes- 428.91 amps ampe for firet min.

296
t= 30 minuten to 4-hours~ -PRErde amp:

From: t= 0 seconas to 5 seconds- €97.%83 amps

8.0 3UMMARY OF RESULTS

The vital battery system, with load . *sPPING, has the capagity to
supply the reguired loads for the required duty gycle with
approximately 10 per cent exceas capacity. The voltage at the battery
tersinals at the end of the SBO 4-hour sischarge 12 110.1 volts and the
minimum voltage required for operability is 105.0 volts.




R —

, L §
1 £
oA
3 ——
Y
Su
S
o '
.
A' ..
.-
b ]
e “n

Pr paved b
Rev g

— —— v

/€
i

.A.Q\

HoZ0l -J41

(4

|
19.82) daal
2113545 ©
. o

CTRSSZ - VYNGR

FlGUEE 3

00%Z -~ XYN® X
CSZT ~vyNB X
LIIZ - xvne X
“X¥yNB X
~ XFNS ®
TXVYNG X

"

: : | S S
e
>h.fi

3 »4:& ML

g

N 006 - NUN | XON -
- 0SS -w«t XON

0020 ~ XVyNW ION ¥
N OGS0l - xyNe X -
N 006 - XUNE XON
~BCE -~ NYNG XON — |
N 009 - AVMEND

149 ”

WM a3

!

A
|
f

34 34N,

1S0g:[¥3d SHNOH

L am

J——
T

pae N

wr



—— e

] ] L : bt A e - . e -
FISEEEL IR R obads ™,
‘s . |
; ; ; : ! i
Vo i e bedon et 4 ! ﬂ
. 4 | o st | i
)
- i 1Ty 9
' - . . PSS ESTe SPE SR I SV " + '0... )
. b L I e Y T S - i i
gy B
[v- $oo rng car cost e il P— . i -
Sl - - R -— e T |
. b wal b B v b il = 1 :
| ST " PRSI I,. s & kel & et | o : a
{* TR e I " PRy S ml
- . - — -8 4 - - ..
v
B0, o s v e e ek § b s gk e 4 gtk Py e e e et 1
e ¥ S — et 8 o a4 A i i o e | i -
N 2 S ST SRR WL SLEN NGRS S GRS O ORI W S =
b B o ————e. b ,4? P 5T TN S A GV S
Prot s W et g e 5 ik o S T 1 i i S graee ey e e 0 Samp i sy M
e T T S P W YUV W B e e e L e I
e et i o 8t e b s b 4 e g
- B it e SIS SP bt .._._._;...t E
e e e s T T e — -4 07 il i g it 2
-
Pt e 4 g e ot e b i e < e -o?-—w--.w-- s e
P b e .‘1 R et T B3 B = . i L SR
e T -»*-- Bt e e P .-Tjr . z
] b e v - S ‘ - ; D S Y hd
e T ] g

R e S I ar B et e B ) [ S|

e bt sl g e e i Yo i e e b “.-q_,««--. oy

e 4 4 i gy . s 4 i e el

R S

i
§
1
1
$
LA
SRS N L eI Bl O4 G4 X 1

—p
PP . —--—-‘-a—p..,“ f a e s e b et e

4 — et & i ok e . = b i s

o e 1
o e et et e e s g b

ST SRS A—— B e O

—— e I e e ] —o—-—-—-ﬁ-1
—e e e e -
by e -..l— N . e o= 3o
s ] o T S 54800 0 T VR B 0 I
"
- - — )
SRPPEISUNERIR e S —.

| PV IR S —— R S R e e B, 3

R i ¢ e

i .« (b el + s (b et o et gl

- o tha s P o
T 1 a |

L Pt s e a4 bt i e el

— I I
" R

-

é"Me(monu"‘Ci

e o SUEVEISIIRE SUPE D USSR ST S

g ot 7 ity e g o 4 St -1L...,
n, i3 :

M
. L S BRSPS . *-"—
l m‘n—-— - + Ny
L awse T
- —p— o |

g T et entiorigreiitnnst cnbpsip oy e . At s ] N\

s+ Qriasan - P S VPRI N -

0043 9%

——

T Y VDU W S (e

’ P /RSSEECRIRSS ) [ N S S——

i D aamet i

-

. —— - W B Al ol B 4 e beiee e - -
— Sty =il e e i i e et Sl e g o B e S
—«—----—o-«-%- B ———ry TR B s s s Ay e ) B P e S -
b B e e e e T P S
| - S A g e e G St S o il ey Ml | o S+ g —
vt .
| =——— R e i—.--—»«-.—-o-—.«o-m—-—--‘ NSNS NSV S g S S Y 3
B et I e T e S S R e RS S {
e e i e e e e st e e e S e S <!.‘ - rm——t 4
P b e G | e P o o e e e e I R e S B kS e 2o 2 ¢ 4 1
AW SN A SR 00 T B o )

|
;
. 25 SR R 16 ) S5 N 6 T L ) Oy
|
|

- B e T S el T T e TR Bt s i g ol o e ———— - b
{
e PPN SRUSSUUPET! TH SR ST SN SR SSIOI I S S AU IEL G S SRS TS SRS SIPSNC SRNPECAES S (S STV VI oY bt e it et Sl . W e e e & 3
.,._......._‘4.._._*_._,.--.._..-. L T S g b L e S it SIS
T O e e o T T P o e I Bt et A T TP TP T, VUV e tpSsvs SSVSIRT A %
{ S e
e T T el S i P A== S P --‘.-.A- s JEEEN et edr 8 —bae b SO |
i L B D B O e e [ - B S S ATy e S ISR S SREISOF IS Sie SovAe S AN S-SR ORI S S S0
|
a e L S e L T . st e L T TE SIS S ST S ey g -— e g § P . . |
»
8 S e A o SSvedug A §e gt frg e v e d = T S B e I s IR R R AR I BT S {
g | i s PUSH N SETORS W ] ey ol e R R S I S . * = . pr -t S SR, i
1
s o S e TP "N CE LA PAPURIp - SR - -y 5 ' “u g L DTS | 2 et i
Y St bt ool I S P S R I
..._-‘4-_--..., " B ES }ESE ISH ISR B 5 O g T ST e (05N 5 S 0 T RSO o
- pe | 3 —Pregecmicy -tese - | ST N P N S

S G |k s s S

P Ta—

P ———

B T s i T S S e, e b R T L g—



(4 ™ N7
: " AFPENDIX A A"‘* Prepared by: ' s fAa Ay ¥ "{/ J
FICURE } :gﬂ-; Keviewed by s ' 7 Pand fo d
'(, CELL QIZING NORKEHFET - IE®E 485
CELL TYPE _NCX-2100 __ MININUM CELL VOLTAGE ails . MIN TEMPERATURE _4u
] I _— T T 5
Load Change in Time in Time to end |Ampe/ poa i bub + |Total +
(Anpere ! Load Minutes (Minutes) | T ‘

SECTION 1

, oLel
J | .

Alx B%0
SECTION 2

TeMie |

160

|
|

ALs 898 Me 898 Wil Iremienze 30

AZs 429 A2-Ale 469

SFCTION 3

[ At< 898 Ale 808

Ml= } TeMisM2eNi= 240 3.8

i 29 TeM2eMar 239

b———ih..__..u.

A2= 429 Al=Ale ~4(9

Al: 29 %6

k3*A£'
SECTION 4

i,

TeMare 210

“ : o
oy Al | we TeHle L M4 | |
| A2¢ AZ-hl® <j 2o TeM2eMIeMas ! ! [
- - + |
Al Ad-Als J M3s TeMisMye f | ]
A4 Ad-A3s 1 mes | Tem4 i { 1
} ' ! .
38{?1@! H] | i ; J,t |

g = ' z ¥ b |
Kis Ae | M [Teme. . emse 1 | __J
A2e A2-Ale M2e TeM2e. , +M4s b | i
— - 4 + o
| A3e A3-A2+ N3s TaMieMq NS | : | J
. - - l
A= Ad-A3s M4 Tomaens | | ; |
- , - i |
ASe A+hds | use TeMs | I B ;

TEMPERATURE CORRECTION FACTORs }.11 AGING FACTOR = .28

13.51
HIGHEST PLATES REQUIRED X 1,11 % 1,08 ¢ 4= PLATES

* « bogitiva Yiatex

NUMEER OF PLATES AVAILARLE: 14
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CIRCUIT NAME

6.9 KV BDBD 1ALl
NENF

490V SDBD 1A1-A
NENF

480V SDBD 1A2-A
NEKF

6.9 KV BDBD 1A-A
EBAF
480 V SDED 1A1+A
BRAF

48OV SDED 1A2+A
BEAF

430 V AUX BLDG
COMMON BOARD

FUSE ASEEMELY- COL A |

FUSE ASSEMBLY- COL 8
FUSE ASEBEMBLY- COL C
FUSE ASSEMBLY- COL D
ROD DRIVE PWR SWGK
GAS PANEL 0+L-2
RESPONSE TIME TSTING
GAS ANALYZE®R 0-L-208
Ul RCP REM OIL LEVEL

6.9 KV SDBD 2A-A
NEAF

480 V SDBD 2A1-A
NBAF

480 vV 3DBD 2A2-4A
NEAF

L0t D0-00] -
TAELE 1 APPENDIX &

CKT 0.00 7O 0.08 T0 1.00 T0 30.00 Ty

BER 0.08 Sec2l.00 ming 30 Ming 240 M/ ne

p1eb 0,00 78.1%6 O 1 0.00

317 337 317 8:17

0.00 119 1<% 1%

1.50 0.00 0.00 0. 00

02 0.94 0,94 0,94 (T

0.00 6.00 0,00 LI

add 0.00 10.00 0.00 0. 00

1.14 1.14 1:14 1.14

204 3.9 Q.00 Q.60 0.00

1,60 1.60 1,60 0. 00

g.00 .64 0.64 0.00

208 0,00 .00 0.00 0,00

0,54 0,54 D.54 .00

206 .00 2.00 0.00 0.00

D %4 0.54 0,54 .00

207 O-O‘n ‘000 Oto(, 0.00

10-0& 0.0C‘ U.UQ D¢£‘U

1:63 1.61 161 .00

210 11.1¢% 11.1%8 1119 12:1%

231 4.48 4.4% 4.48 4,48
21z 6.41 6.4 6.4 6.4
213 8.51 8.5 8.51 8.51
214 0.04 0.04 0,04 0.0

215 Q.95 0.98 0.9% Q.00

=21 .00 Q.00 0.00 .00

-4 0,00 .00 .08 .00

223 2.24 2.44 a.24 2.00

301 0.00 78.18 0.00 0.00

1.56 0.00 0,00 0.00

3.81 .31 3.21 0.00

0100 1-1‘ 1~1‘ 0.00

302 0.00 6.00 0.00 0.00

0.9 0.d6 0.86 2.00

303 1.18 $.18 1.18 0,00
.00 g.00 0.00 0. 00

ﬁ”‘lltg;!::.—‘s' u~A‘i&i:jj_______________w
e f vete 2/er/Eq. |

1

o Cole I E1FE

LOAD
BHED

N
NO
NG
NU

N
Ny

NO
NG

YEE
YES
YES

YEE
YES

YEE
YEG

YEE
YE:
YEE
NU
N
NC
NG |

YEC

YES

e
oy
i
B e -

-
m
L]
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SCN-$BG-00;

TABLE 1 APPENDIX A

CIRZUIT NAME CKT 0,00 T0 0.0% T0

Proanes f.'gbw

1,00 TO-30 0T o LHkD -

BKR 0.05 Secsl.00 mine 20 Mins 240 Ming

6.9 KV SDBD 2A-A 04 1.96 0.00
BBNF 1.60 1.60
¢.00 0.00
0.00 0.64
480 V SDBD 2A1-A 30§ 0.00 ¢.00
BBNF 0.54 0.54
480 V SDBD 2A2-A I0é 0.54 0.54
BENF 0.00 2.00
DC BUS FILTER 308 0.08 0.08
AUX RELAY RACK 313 0.00 0.00
1-R-54
GEN AUX ANN PKC 315 3.40 3.40

BORIC ACID PKGO-L1A 319 0.71 0.71

BYPASS BKR BYA TR A 319 0.04 0.04

FX TRIP BER RTA 320 2.00 0.04
Ul~ AUX FD PMP TURE 321 0.00 12,00

2.84 2.84
DC LTG CAB LD-) 325 550.00 86.00
VITAL INV 1-] 326 116.08 11s.08
VITAL 1INV 2-1 337 98.85% 98.85

UNIT 1 ANN PANEL 328 SC.00 §6.00
1-L-236

TOTALS 896.38 639,23

0.00
1:60
0.00
D.84

Q.
I

o0
g4
96.00
i16.08
96.85

56,00

428,91

0.00
0.00
0.00
0.00

0.00

296.14
Moo

SHED

YES
YES
YES
YES

YES
YES

YB3

YES
NC

YEE

YES

YES

sHEET A ov JC3

ots s/2t/ga

b ¥ e 4 g
.x}....&.Lg‘* .

These leoads (ncreased as @ result of add:‘nj RVLIS

and In-2lant VHF Radic back te Vital Lnverter

Load List.
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Excerpted from Electrical Cal 7
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CIRCUIT NAME

20% V Turbine Bldg
B84 1 Normal Feeder

205 V Turbine Bldg
Bd 2 Alt. Feeder

Elec Cont Bd Dist
Pnl 7 & & Nor Far

Elec Cont Bd Diat
Pnl 6 Alt Fdr

TSC Inverter

Turbine EBOP Unit 1
Norsal Feeder

Turbine EBOP Unit 2
Alternate Feeder

Electric Shop
Test Bench

480 V Water Supply
Bd. Normal Feeder

480 V Svca Bldg Wer
Nermal Feeder

480 V Unit B4 14
Norsal Feedir

480 V Unst B 2a
Alternate Feeder

480 V Unit B84 1B
Norzal Feeder

480 ¥V Unit Bd ZA
Alternate Feedar

CKT

BKR

201

202

203

303

401

404

408

409

501

302

$07

508

309

Tadle 14

0,00 T0 10 », J0

10 weca
21.74
255.00

0.00
2%.00
168.00
0.00
0.00
145,45
0.00

0.00

0,00

Page __|

of 2

EBOP Running for 2-heours

21.74

0.00

25.00

145.45

e.00
910.00

1,50

0.00

0‘00

1,00 70 30,00 30
1.00 mine 30 Mins 180 Mins 239 Ming 240 Mins Current

21,74

000

35,00

0.00

145.45

283.64

0.00

0.00

0.61

1,50

R, 00

21.74

o'oo

35.00

0,00

0.00

283,64

oloo

1.50

0,00

1.76

.00

25G ETATION BATTERY LOADING CALCULATION Prepared by

JPE 1w i1/
/
Revieved by /‘*3
180 To 239 %6 Normal
21,74 21 21.7%
25.00
0.00 0.00 0.00
35.00 3%.00 35.00
2“00
0.00 0.00 ¢.00
.00 0.0 ¢.00
0.00 0.00 0.00
0.00 0,00 0.00
0.00 0,00 0.00
0.61 0:61 0.61
' 5.00
.93 0.61 0.6l
£.00
1,50 1.50 1,50
0,00 0.00 0.00
1.76 1.76 1.76
0.00 g, 06 .00
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Table 14 Page _ 2 of 2

250 STATION BATTERY LOADING CALCULATION Prepared by <274 WA
EBOP Running for 3-houra Revieved by gayzgaz o I

CIRCUIT NAME CKT 0.00 70 10 #. TO 1.00 70 30.00 T0 180 To 239 To Normal |
BKR 10 Becs 1,00 sins 30 Ming 180 Mine 239 Minz 240 Mins Current

250 Batsery Bd §12 6.00 0,00 0.00 0.00 0.00 0,00 0.0

p Bua Filter

3 Turbine Trip 516 1.40 1.40 1.40 1.40 1.40 1.40 1,4¢
Pus A Unit 1 0.00
Turbine Trip 518 1.40 1.40 1.40 1.40 1.40 1.40 1.40
Bus A Unit 2 0.00

|
|
Main Feed Pump Trb $23 2,06 2,06  2.06  2.06 2,06  2.06  2.06 i
A Trip Bus Unit | 0.40 4 . .
I
I
:

Main Feed Pump Trb 524 2.06 2.06 2,06 2,06 2.06 2.06 2.06
B Trip Bus Unit 1 0.40 '

R m el L T g . SR g .

G;a DC feal 04l Pap 528 0.00 99.27 $9.27 0,00 0.00 0.00 . 0.00
Normal Fseder Unit 1 318.50

E))

Gen DC Seal 041 Pmp 526 0.00 0,00 0.00 0,00 0.00 0.00 0.00

MFPT Eserg Brg 0il 527 0.00 0.00 32,84 0.00 .00 0.00 0.00
Pap 1A Unit 1 105.35 :

T Tl Y S W gy SUE— W
"

Computer Inverter I 528 ., 46.448 48,48 48.48 0.00 0.00 0.00 0.00

Preferred Inverter 1 529 S8.18 $8.18 58,18 0,00 0,00 0.00 0.00

il maEl

MFPT Eserg Brg 0il 330 0.00 0.00 32.84 0,00 0,00 0.00 0.00
Pep 1B Unit ) 106,38

TOTALS 1122.55 1540.22 768.83%  351.78 €8,14  127.14 68,14

oo e N e - B,
el ¥ L4
i =

The motor amps are adnusted for dverage volta,a over the duty acycle.
Refer to fecticon §.0.
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CIRCUIT NAME

208 V Turbine Bldg
Bd 1 Normal Feeder

205 V Turbine Bldg
Bd 2 Alt. Feeder

Elec Cont Bd Dist
Pnl 7 & 8 Nor Fdr

Elec Cont Bd Diax
Pnl 6 Alt Fér

T8C Inverter 1
Turbine EBOP Unit 1
Normal Feeder
Turbine EBOP Unit 2
Alternate Feeder
Electric Shop
Teat Bench

480 V Water Supply
Bd, Normal Feeder

480 V Svee Bldg Wer
Normal Feeder

480 V Unit Bd 1A
Normal Feeder

480 V Unit 24 24
Alternate Feeder

480 ¥ Unit 84 13

Normal Feeder

Table 18

Sheet

l of 2

250 STATION BATTERY LOADING CALCULATION
EBOP Running for 4-hours

Prepared
Reviewed

CKT 0,00 70 10 o. 10 1.00 TO 30.00 TO
1.00 mins 30 Mina 239 Mins

BKR 10 Secs
201 21.74
285.00

203 0.00
203 35.00
168.00

303 0.00
0,00

401 145.45
0.00

404 0.00
408 0.00

409

01

502

21.74

0,00
35.00

0.00

145.45
c.00
910.00
0.00
0.00
0,00

0.61

0061

1.50

0.00

.
2
o

21.74

0.00
35,00

0.00

145.45

283,64

0.00
0,81

0061

1.50
0.00

1:76

21.74

0.00

as.po

0.00

0.00

283.64

0.00

0. 10

0.8l

0.61

1.50

0.00

SQN-CP5+03)

482,

bY..

239 Te
<40 Ming
11.74
25.00

¢.00
35.00
¢4,00
0.00
0.00

oloo

0.00

0.00

by 7%1____; 28027/

Normal

Current

21.74

0.00

35.00

¢.00

0.00

0.00

0.00

0,00

0.861

0.61

1,50

0.00

e
L4

0L, 8
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Table 1B Sheet ¥ of 2

250 ETATION BATTERY LOADING CALCULATION
EROP Running for 4-houts

SSN-CPE-00)

* !
P 10l22 /42
Frepared by _ PR L,
Reviewand by /E. éz / ré{;;’/’,
E CIRCUIT NANE CLT 0,00 7O 10 9. TO 1.00 10 50.00 10 2239 %6  Nermal
!_ BKR 10 Secs 1.00 mins 20 Mine 239 Mins 240 Mins Current
E' 480 V Unit Bd 24 f46 0,00  0.80 0,06  0.86  0.00 0,00
l Aiternate Feeder
B 250 Battery Bd 812 0.00 9.060 0,00 6,00 0.00 §.00
[ Bus Filter
| Turbine Trip 5186 1.40 1.40 1,40 1.40 1.40 1.40
| Bus A Unit 1 0.00
I »
Turbine Trip £19 1.40 1.40 1.40 1,40 1.40 1.40
Bus A Unit 2 0.00
Hain Feed Pump Trb 523 2.08 2.06 2,06 2,06 2.06 2.06
A Trip Bus Unit 1 0.40
: fll.h Main Feed Pump Trb 524 2.06 2.06 2,08 2,06 2,06 2.06 .
v B Trip Bus Unit 1 0.40
! Gen DC Seal 0il Pap 825 0,00 . §9.27 99.37 0.00 0,00 0.00
ﬁ Normal Feeder Unit ) 318.50
t Gan D¢ Seal 0il Pap 526 0,00 0.00 0,00 0.00 0.00 0.00
f . Alt, Feeder Unit 2 g
g MFPT Eaerg Brg Oi1 527 0.00 0.0¢ 32,04 0,00 0.00 0.00
E? Pep 1A Unit 1 105,358
e Computer Inverter 1 $28  48.48 48,48, 48,48 0.00 0,00 0.00
.
| Preferred Inverter 1 529  $8.18  S8.18  38.18 0.00 0.00 0.00
i MFPT Eserg Brg Cil 530 0.00 0.00  32.84 0.00 000 0.00
b Pap 12 Unit 1 108,35
5 TOTALS 1122.%% 1540.22 768,83  351.78  127.14  88.14

! Refar to Secticn 5.0,

R o ——
I

ff“\ The mater amps are adjusted for average velrtage ovar the duty cyecle,

e — S RN W SRS ORISR TR NN
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SQN-CPEa(3) ?aqc lqjy
Prepared M/”/h

by
Revieved b g@; [_é7/f0

FER LOAD IN CHANGE INOUR, 1IME  RATE PLATkS TOTAL

10D AMPS LOAD  PER. TO END AMP/POS REQ'D FOR PER,

1 1540.22 1540.22 1 i 180,00 9,63 §.82
13,36

2 1540.22 1540.22 i 20 97.00 15.88
768.83 -771,39 29 9 97.50 ~7.41 7.97
11.0%8
3 1540.22 1%540.22 1 180 39.00 39.49
768,83 771,39 2% 179 29.00 «18.78
as1.78 -417.086 150 180 43.00 -9.70 10.01
i . 13.90
4 1540.22 1s540.22 12 32.00 48.13
768.83 -771.39 29 . 238 32.00 «24,11
351.78 -417.06 150 209 33.00 ~12.64
66.14 -283.64 39 $9 73.00 =3.89 7,50
10,41
§ 1540.22 1840.22 1 240 32.00 48.13
768.83 ~771.3% 29 239 32,00 -24.11
351,78 -417.06 150 210 33.00 -12.64
68,14 -283.64 59 60 73.00 ~3.89
127.14 $9.00 i 1 160,00 0.3 7.82
10.92

Totu NO. OF "..Arnuﬂ'ﬂ'*"“"*"" 13.30
INCLUDES AGING AND AND TEMP, CORRECTION

REMAINING DESIGN MGN MAGIR % ~v=cveens 0,73

Table 2A
IEEE 485 Work Sheet
n;bP on for 3-Hours
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IEEE 48% Work Sheet
EBOP Running 4-hours

PER LOAD IR CHANGE 1NDVR.

100 AMPS

1 1540,22

2 1540.22
768.63

3  1%40.22
768,83
353.78

4 1540.22
768.83
3s51.78
127.14

LOAD
1540.22

1540.22
~771.39

1540.22
*771.3%
“417.06

1540.22
=771.3%
~417.06
~224.64

1

1
a9

1
29
209

29
209
1

Prepared by

TINE

1

-

SQN-CP3-021

Page \
/PE /1)
Checked by _‘2{45 / /Q’i}’{fd
/ &
RATE  PLATEE TOTAL
PER, TO ERD AMP/POS REQ'D FOR PER.
160.00 9.63 9.63
13.3¢6
97.60 15.8%
87.50 ~7.81 7.87
11.0%
32.00 48.13
32.00 -24.11
33.00 +13.84 11.39
15.80
32.00 48.13
32.00 -24.11
33.00 «12.64
160 00 <1.40 9.98
13.85
15.80

TOTAL NO. OF PLATELATES=-s«ssccscans
INCLUDES AGING AND AND TEMP. CORRECTION

REMAINING DESIGN MARGIN IN § ~wwe-

Table 21

& BOP
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Reviewed _ ‘4’&5 55,., bate s /59

Auxiliary Feedwater System Pump

The operator wil. use the turbine driven portion of the auxiliary
feedwater system to supply water from the condencate storage tanke
to the appropriate steam generator.

AFW turbine driven pump (includes FCV-1-51, FCV-1-52, and
associated controls). For Unit 1, 125 VDC Battery Board 111
(normal feeder) is required. For Unit 2 125 VDC Battery Board 1
(normal feeder) is requ :ed,

fte t bin ven

The operator will use these valves to supply cteam to operate the
turbine driven AFW pump.

1f steam generator 1 is used for heat removal:

Unit 1 Unit 2
1-FCV-1-15 2-FCV~1-15
1-VLV-3-891 2-VLV-3-891
1-FCV-1-18 2-FCV-1-18
1-FCV-1-17 2-FCV-1-17

If steam generator 4 is used for heat removal:

gnit 1 Unit 2
+~FCV-1-16 2-FOV-1-16
1-VLV-3-892 2-VLV-3-892
1-FCV-1-18 2-FCV-1-18
1-FCV-1-17 2-FCV-1-17

Steam Gene ator Level Control Valves

The AFW steam generator level control valves are used to contrel the
flow of AFW to the steam generator. The level control valves from
the turbiie driven pump to steam generators 1 and 4 are air-operated
valves. Initially, they can be controlled remotely using the
conirol air in their associasted air accumulators. When the
accumulators are depleted, the valves will close and must then be
controlled manually or the quantity of control air reserve must be
increased.

If steam generator 1 is used for heat removal:

Uni: I Unit _Z

1-VLV-~-3-869 - locked open 2-VLV-3-869 - locked open
1-LCV-3-174 2-LCV-3-174

1-VLV. 3-B73 2-VYLV-3-B73

1-VLV-3-877 ~ locked open 2-VLV-3-877 - locked open
*1-LT-3-174 *2-LT-3-174

T S ===
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Steam Generator Level Control Valves (Continued)

1f steam generator 4 is used for heat removal:

Unit 1 Unit 2
1-VLV- 3-870 - locked open 2-VLV-3-870 - locked open

1-LCV-3-175 2~-LCV-3-175

1 VLV-3-874 2-VLV-3-874

1-VLV-3-878 - locked ospen 2-VLV-3-878 -~ locked open
*1-LT-3-175 ®2-LT-3-175

*These level transmitters are required prior to establishment of
manual control of the steam generator level control valves.

AFW Condensace Supply
The condensate storage tanks are the water supply for the AFW

system. Either condensate storage tank A or B can be used to supply
water to the AFW system.

If condensate storage tank A is uged:

Unit 1 Unit 2

0-VLV-2-504 - locked open 0-VLV-2-504 locked open

0-VLV-3-800 - locked open O0~VLV-3-8C0 - lecked open

1-VLV-3-809 -~ locked open 2~VLV-3-80% - locked open

1-VLV-3-810 - check valve 2-VLV-3-810 - check valve
1f condensate storage tank B is used:

Unit 1 A

0-VLV-2-505 - locked open 0-VLV-2-505 locked open

0-VLV-3-5600 - locked open 0-VLV-3-800 locked open

1-VLV-3-P09 - locked open 2~VLV-3-B0% locked open

1-VLV-3-8B10 - check valve 2-VLV~3-B10 - check valve
Inst [5)

The operator is required to both monitor and control the RCS heat
removal process during the period a station blackout exists. To
monitor the heat removal process the operator needs to know the
conditions within the RCS. To conttol the process, he must control
the steam generator since the steam generator is controlling the
heat removal process.

To monitor the heat removal f.~cess:

Incore Thermocouples - 60, 54, 44, 41 - Provides the operator
with an indication of the core temperature.

Pressurizer Pressure - P1-68-323 - Provides the operator with the
RCE pressure,

e
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instrumentation (Continued)

These two parameter: allow the operator to determine if successful
core cooling is being accomplished.

To control the hest removal process:

Steam genecator level indicaticn allows the operator tn control AFW
flow to mateh the decay heat level and control the heat removal
process.

Steam generator 1 (if used) level:

Unit 1 Unit 2
1-L1-3-38 2-L1-3-38
1-L1-3-42 2-L1-3-42

Steam generator 4 (if used) level:

Unit 1 Unit 2
1-LI-3. 108 2-L1-3-106
1-L1-3-110 2-11-3-110

Steam generator pressure indication allows the operator to verify
that the heat removal process is occurring properly,

Steam generator 1 (if used) pressure:

Unit 2 Unit 2
1-P1-1-5 2-P1-1-5

Steam generator 4 (if used) pressure:

Unit 1 Unit 2
1-F1-1-30 2~P1-1-30
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5.0 References

5.1

1119L

westinghouse Owners Croup Energency Response Guidelines, Background
Volume E-0, ECA-0, High Pressure Version, Revision 1, Westinghouse
Electric Corperation, September 1, 1983,

5.2 Sequoyah Nuclear Plant Phase 1 Probabilistic Risk Assescment, Draft
Report, Reliability and Performance, Tennessee Valley Authority,
September 1988.
5.3 Emergency Contingency Instruction - Lose of all AC Power, KCA-0.0,
R3.
5.4 Abnormal Operating Instruction - Lous of Offsite Power, AO1-35, R11,
5.5 Emergency Plau lmplementing Procedure, EPIP-o, Rl.
5.6 Guidelines and Technical Baser for NUMARC Initiatives Addressing
Station Blackout at Light Water Reactors, NUMARC 87-00, Nuclear
Manarement and Resources Council Inc., October 1988.
5.7 Sequoych Nuclear Plant Master Components List.
. 5.8. TVA Drawings: 47W400-1E, RS
e 47WA00-2E, R3
ki 47W415-1, R11
47W420-5%, RO
47W827-1, R20
47W427-2, R1R
45N230, R13
6.0 Conclusions
No conclusions are made. Thic appendix deccribes a coping strategy. The
system capabilities and capacities are described elsewhere in this
calculation.
/ —
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Table J.1

EQUIPMENT LOCATIONS

c nen ocation*

125 VDC vital Battery I (0-BATB-24%-QV) 749-A40Q

125 VDC Vital Battery Board I (0-BDG-249-KE) 734-p4Q

125 VOC vital Battery 11 (0-BATB-249-QW) T46-A5Q

125 VDC Vital Battery Board 11 (0-BDG-249-KF) 734-A5Q

125 VDC Vital Battery II1 (O-BATB-250-QX) 749-A11Q

125 VDC Vital Battery Board I11 (0-BDG-250-KG) 734-A11Q

125 VpC vital Battery IV (0-RATB-250-QY) 7T49-A12Q

125 VDC Vita]l Battery Board IV (0-BDG- 250-KH) 734-A12Q
1-VLV-1-522 (2-VLV-1-527) 735-WMSVR
1-VLV-1-523 (2-VLV-1-523) 740-WMSVE
1-VLV-1-524 (2-VLV-1-524) 735-WMBVR
1-VLV-1-525 (2-VLV-1-525) 740-WMEVR
1-VLV-1-526 (2-VLV-1-526) 735-WMSVR
1-VLV-1-527 (2-VLV-1-527) 740-WMEVR
1-VLV-1-528 (2-VLV-1-528) 735-WMSVR
: 1-VLV-1-529 (2-VLV-1-529) 740-WMSVR
‘ 1-VLV-1-530 (2-VLV-1-530) 735-WMEVR
- ‘ 1-VLV-1-531 (2-VLV-1-531) 740-WMEVR

| Unit 1 Turbine Driven AFW Pump (1-PMP-3-142) 669-A1T
| Unit 2 Turbine Driven AFW Pump (2-PMP-3-142) 669-A15T

| 1-FCVv-1-51 669-A1T
i 2-FCV-1-51 669-A15T

1-FCV-1-52 669-A1"

| 2-FCV-1-52 669-A1ST
1-FCV-1-15 (2-FCV-1-15) 725-WMSVR
1-VLV-3-891 (2-VLV-3-8%1) 706 -WMSVR
| 1-FCV-1-16 (2-FCV-1-16) T25-WMSVR
[ 1-VLV-3-892 (2-VLV-3-892) 706-WMSVR
| 1-}CV~-1-18 (2-FCV-1-18) 725-WMEVE
f 1-FCV-1-17 (2-FCV-1-17) 725-WMSVR
| 1-VLV-3-86% (2-VLV-3-869) 706--WMSVE

1-LCV-3-174 706 -WVR

2-LCV~-3-174 723-WVR
| 1-VLV-3-873 (2-VLV-3-873) 706 -WMBVR
| 1-VLV-3-877 (2-VLV-3-877) T06-WMLVR
1-VLV-3-870 (2-VLV-3-870) 706-WMSVR

*Locations are given as 'elevation-coordinates' or 'elevation-room' where:

WMSVR = West Main Steam Valve Room
;) WVR = West Vault Room

1119L

A e e e S et o R s i



' ndn B anvine et el e

R e

T —— Py T — T ————

e

- suse D8 ;- -l©3

) SON.cLo-0:. Appendix J " ,

- Prepared _~v 7, /7 Date " 7 w0

Reviewed _M,__pue 2 2
Table J.1 (Continued)
EQUIPMENT LOCATIONS
Component Location*

1-L0V-3-175 706-WVE
2-LCV-3-175 723-WVER
1-VLV-3-874 (2-VLV-3-874) 706-WMSVR
1-VLV-3-878 (2-VLV-3-B78B) 706 -WMSVR
0-VLV-3-800 690-A15Q
1-VLV-3-809 669-A1T
2-VLV-3-809 669-A15T
1-VLV-3-810 669-A17
2-VLV-3-B10 669-A157
G-VLV-2-504 6B5-T15K
0~VLV-2-505 685-TL5K —
1-LT-3-174 697-AZ 720 3D
2-LT-3-174 699'2"-AZ 78030
1-LT-3-175 697-AZ 256030
2~LT-3-175 712'8"-AZ 760

*Locations are given as 'elevation-coordinates' or 'elevation-room' where:

The

WMEVRE = West Main Steam Valve Room
WVR = West Vault Room

Boards dre te be added to thig (st
are located 'n 4+he Aux E’ldﬁ at EL 749 n the

480 v Boavd Rooms .

120y Vital AC Tnuerters and Vital AC Power

Inverters

The AL Power Roards are

located (A the Assccl ated Battery Board rooms
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RCS ambient heat loss
modelled as a slab with RCS natural circulation cocliown
pressurizer cooldown rate 4.152 °F/nr
RCS cooldown rate 7.92 °F/hr
upper compartment electrical heat loads
cocler fan motorc (3) 114,528 BTU/hr
lighting 12,799 BTU/hr

lower compartment electrical heat locads

CRDM fan motors (2, 426,033 BTU/hr
lighting 13,311 BTU/hr
primary concrete shield 15,000 BTU/hr
coocler fan motors (3) 458,460 BTU/hr
RCP motor (4) 3,000,000 BTU/hr
CRDM mctor 280,000 BTU/hr

RCE mass release

Time (sec) Mass (lbm/sec) Energy (BTU/lbm)'*

0.0 18.0 576.0
1550.0 14.0 £§76.0
1581.0 0.0 $76.0
3400.0 8.0 576.0
3401.0 14.0 $67.0
3600.0 14.9 §67.0
3601.0 0.0 567.0
7000.0 0.0 567.0
7001.0 15.0 852.0
7200.0 18.0 552.0
14400.0 0.0 $52.0
14401.0 16.0 SR3.0

x* i

corresponding estimated liguid enthalpy at upper head
ligquid temperatures

COMPARTMENT VOLUMES AND INITIAL TEMPERATURES

upper compartment 651,000 £t° 117 ¢
lower compartment 248,388 ft3 189 °F
dead ended compartments 129,900 ft° 120 °F
annulus 175,000 ft° 108 °F
| ice compartment 110,521 f£t3 15 Op

| ice upper plenum 54,940 ft° 42 °F




