GULF STATES UTILITIES COMPANY

POST OFFICE BOX 2951 » BEAUMONT TEXAS 77704

AREACODE 4089 AZH 8631

February 10, 1984
RBG- 17,003
File No. G9.5, G9.8.6.1

Mr. Harold R. Denton, Directer
Office of Nuclear Reactor Regulation
U. §. Nuclear Regulatery Commission
washington, D.C. 20555

Dear Mr. Denton:

Rive:r Bend Station Units 1 and 2
Docket Nos. 50-458/50-459

Enclosed for your review are Gulf States Utilities Company
responses to Request for Additional Information identified by the
Nuclear Regulatory Commission's Power Systems Branch (PSB). This .
letter supplements intormation contained in docketed correspondence
from J. E. Booker to H. R. Denton dated December 30, 1983. Attachment
1 contains the actual written changes to the FSAR text including all
tables and figures. These changes will be incorporated into the FSAR
in a future amendment. Attachment 2 is provided as supplemental

information to a previously docketed response for FSAR Question
430.20.

Sincerely,

/' E. BeeHiew

J. E. Booker
Manager-Engineering
Nuclear Fuels & Licensing
River Bend Nuclear Group
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RBS FSAR

Two separate time delays shall be selected for
the second level of undervoltage protection
based on the following ccnditions:

(1) The first time delay should be of a
duration that establishes the existence
of a sustained degraded voltage condition
( i.e., somethinag 1longer than a motor
starting transient). Following this
delay, an alarm in the control room
should alert the operator to the degraded
condition. The subsequent occurrence of
a safety injection actuation signal
(SIAS) should immediately separate the
Class 1lE distribution system from the
offsite power system.

(2) The second time delay should be of a
limited duration such that the
permanently connected Class 1lE loads will
not be damaged. Following this delay, if
the operator has failed to restore
adequate voltages, the Class 1Z
distribution zystem should be
automatically sepcrated from the offsite
power sysiem. Bases and justification
must be provided in support of the actual
delay chosen.

The voltage sensors shall be designed to
satisfy the following applicable requirements
derived from IEEE Std. 279-1971, "“Critcria for
Protection Systems for Nuclear Power
Generating Stations":

(1) Class 1E equipment shall be utilized ard
shall be physically located at and
electrically connected to the Class 1E
switchgear.

(2) An independent scheme shall be provided
for each division of the Class lE power
system. .

(3) The undervoltage protection shall include
coincidence logic on a per bus basis to
preclude spurious _trips of the offsite
power source.
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(4) The voltage sensors shall automatically
initiate the disconnection of offsite
powar sources whenever the voltage
setpoint and time delay limits (cited in
item 1.b.2 above) have been exceeded.

(5) Capability for test and calibration
during power operation shall be provided.

(6) Annunciation must be provided in the
control room by any bypasses incorporated
in the design.

(d) The Technical Specifications shall include
limiting conditions for operations,
surveillance requirements, trip setpoints with
minimum and maximum limits, and allowable
values for the second-level voltage protection
sensors and associated time delay devices.

The Class 1E bus load shedding scheme should
automatically prevent shedding during sequencing of the
emergency loads to the bus. The load shedding feature
should, however, be reinstated upon completion of the
load sequencing action. The technical specifications
must include a test requirement to demonstrate the
operability of the automatic bypass and reinstatement
features at least once per 18 months during shutdown.

In the event an adequate basis can be provided for
retaining the load shed feature during the above
transient conditions, the setpoint value in the
Technical Specifications for tha first level of
undervoltage protection (loss of offsite power) must
specify a value having maximum and minimum limits. The
basis for the setpoints and limits selected must be
documented. :

The voltage levels at the safety-related buses should be
optimized for the maximum and minimum load conditions
that are expected throughout the anticipated range of
voltage variations of the offsite power sources by
appropriate adjus.ment of Lhe voltage tap settings of
the intervening transformers. The tap settings selected
should be ba<cd on an analysis of the voltage at the
terminals -l the Class 1E loads. The analyses performed
to determine minimum operating voltages should typically
consider maximum unit steady state and transient loads
for events such as a wunit trip, loss of coolant
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RBS FSAR

accident, startup or shutdown; with the offsite power
supply (grid) at minimum anticipated voltage and only
the offsite source being considered available. Maximum
voltages should be analyzed with the offsite power
supply (grid) at maximum expected voltage concurrent
with minimum unit loads (e.g. cold shutdown, refueling).
A separate set of the above analyses should be performed
for each available connection to the offsite power

supply.

,u‘;} y

4. The analytical techniques and assumptions used in the
voltage analysis cited in item 3 above must be verified
by actual measurement. The verification and test should
be performed prior to initial full power reactor
operation on all sources of offsite power by:

(a) loading the station distribution buses, including
all Class 1lE buses down to the 120/208 v level, to
at least 30%;

(b) recording the existing grid and Class 1lE bus

voltages and bus loading down to the 120/208 volt
\ level at steady state conditions and during the
i starting of both a large Class lE and non-Class 1E
d motor (not concurrently);

. ¥
'3 Note: To minimize the number of instrumented
locations, (recorders) during the motor
starting transient tests, the bus

voltages and loading need only be
recorded on that string of buses which
previously rhowed the lowest analyzed
voltages from item 3 above.

(c) wusing the analytical techniques and assumptions of
the previous voltage analysis cited. in item 3
above, and the measured existing grid voltage and
bus losing conditions recorded during conduct of
the test, calculate a new set of voltages for all
the Class 1E buses down to the 120/208 volt level;

(d) c-mpare the analytically derived voltage values
i against the test results.

2 With good correlation between the analytical results and
the test results, the test verification requirement will
be met. That is, the validity of the mathematical model
used in performance of the analysis of item 3 will have
been established; therefore, the validity of the results
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RBS FSAR

of the analyses is also established. In general the
test results should not be more than 3% lower than the
analytical results; however, the difference between the
two when subtracted from the voltag: levels determi..ed
in the original analysis should never be less than the
Class lE equipment rated voltages.

RESPONSE

REPLACE
WITH
INSERR™

CT Amendment 3 Q&R 8.3-10 April 1982



INSERT (For Pg. Q&R 8.3-10)

BRANCH TECHNICAL POSITION

b

Two completely seperate schemes of undervoltage protection are
provided on the Class 1E buses. The selection of undervoltage and
time delays setpoints have been determined from an analysis of the
voltage requirements of the Class 1E loads. These setpoints will
be verified during the actual system testing.

(a)

(b

(c)

The first undervoltage scheme detects loss of power at the
Class 1E buses. This undervoltage setpoint is set below any
anticipated transient voltage condition, with a time delay of
approximately 3 seconds.

The second level of undervoltage protection is set at
approximately 90% and utilizes two seperate time delays based
on the following conditions:

(1)

(2)

The first time delay is approximately 3 seconds which
establishes a sustained degraded voltage condition.
(i1.e., something longer than a motor starting
transient). Following this delay an alarm in the
control room alerts the operator to the degraded
condition. The subsequent occurence of a LOCA signal
immediately seperates the Class 1E distribution system
from the offsite power system, starts load shed logic
and load sequence timers, starts the diesel generator,
and permits auto-close of the diesel generator breaker.

The second time delay is approximately 50 seconds which
ensures that permanently connected Class 1E loads will
not be damaged. Following this time delay, if the
operator has failed to restore adequate voltages, the
Class 1E system is automatically seperated from the
offsite power system, the load shed logic and load
sequence timers start, the diesel generator starts, and
permits auto-close of the diesel generator breaker.

The voltage senscrs are designed to satisfy the following
applicable requirements:

(1)

(2)

(3)

Class 1E equipment is utilized and is physically located
at and ejectrically connected to the Class 1E
switchgear.

An independent scheme is provided for each division of
the Class 1E power system.

The undervoltage protection includes coincidence logic
(2 cut of 3) on a per bus basis to preclude spurious
trips of the offsite power source.




(4) The voltage sensors automatically initiate the
disconnection of offsite power sources whenever the
voltage setpoint and time delay limits have been
exceeded.

(5) Capability for test and calibration during power
operation is provided.

(6) Annunciation is provided in the control room by any
bypasses incorporated in the design.

The Class 1E bus load shedding scheme automatically prevents
shedding during sequencing of the emergency loads to the bus. The
load shedding feature is reinstated upon completion of the load
sequencing action.

The voltage levels at *the safaty-related buses are optimized for
the maximum and minimum load conditions that are expected
throughout the anticipated range of voltage variations of the
offsite power sources. The trip settings selected are based on an
analysis of the voltage at the terminals of the Class 1E loads.
The analyses performed to determine minimum operating voltages
considers maximum unit steady state and transient loads for events
such as a unit trip, lcss of coolant accident, startup or
shutdown; with the offsite power supply (grid) at minimum
antizipated veoltage and only the offsite source being considered
available. Maximum voltages are analyzed with the offsite power
supply at maximum expected voltage concurrent with minimum unit
loads.

The analytical technigues and assumptions used in the voltage
analysis cited in item 3 will be verified by actual measurement.
The verification and test will be performed prior to initial full
power reactor operation on all sources of offsite power by:

(a) loading the station distribution buses, including all Class
1E buses down to the 120/208 v level, to at least 30%;

(b) recording the existing grid and Class 1E bus voltages and bus
loading down to the 120/208 volt level at steady state
conditions and during the starting of both a large Class lE
and non-Class 1E motor (not concurrently);

(¢; using the analytical techniques and assumptions of the
previous voltage analysis cited in item 3 above, and the
ma2asured existing grid veltage and bus losing conditions
recorded during conduct of the test, a new set of voltages
for all the Class 1E buses down to the 120/208 volt level
will be calculated.

(d) The analytically derived voltage values will be compared
against the test results.




systems for the 500-kV bays: one to serve the 500-kV SF6 circuit

breakers and one to serve the 500-kV SF6 buses, disconnecting

cwitches, and air bushings. The initial ring bus configuration
provides for the isolaticn of any faulted line without affecting the
operation of any other line. It also provides for the isolation of

any one breaker in the 500-kV SF6 bus for inspection or maintenance

without affecting the operation of any of the connecting lines or any

other connections to the buses. The 500-kV SF6 buses terminate at the

500-kV SF6 air bushings. Connections are made to the 500-kV grid and

to the 230-500-kV transformers via air-insulated, outdoor-constructed
bus work and overhead lines from these air bushings.

The ac auxiliary power requirements of the 230-kV and 500-kV bays are
provided by two 750-kVA, 13.8-kV to 480-V, ojil-filled transformers
supplied from onsite normal 13.8-kV buses INPS-SWG1A and INPS-SWG1B.

The dc power requirements for the Fancy Point Substation relay and
control systems are provided by two redundant 125-V batteries and omne
48-V battery. Each battery system is supported by its own charger
which is provided power from the auxiliary ac power system and by an
existing source external to River Bend Station.

Control functions between the plant and the substation are provided by
two diverse methods. Control cables are routed in a concrete-encased
duct bank to the substation control house. Routing within the
substation between the various relay panels and control equipment is
accomplished via a protected cable trench. An optic cable underbuilt
on the reserve station service steel pcle lines provides another
diverse method cf transmitting control functions and information
between the plant and substation. The optical information is decoded
at the substation and forwarded to the appropriate piece of equipment
via control cables routed in a cable trench which is physically
separated by five (5) feet or more from the other trench described
herein. The routing separation is maintained over the route length
except at termination points where the cables route to the same piece
of equipment.

The 125-V battery systems furnish control power for circuit breakers
in both the 500-kV and 230-kV switchyard bays. A complete loss of
both 125-V battery systems including the battery chargers prevents the
operation of all circuit breakers in the switchyard. The loss of the
battery systems in conjunction with a fault in the switchyard or any
incoming line would require the operation of backup relaying elsewhere
within the grid to clear the fault. Offsite power will be manually
restored by isolating cne of the reserve station service lines to an
unfaulted line in the event of severe battery damage. The estimated
time to perform the subject operation is fifteen (15) minutes after
personnel arrive at the switchyard.
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The 48-V battery system provides operations voltage for the 500-kV
static relaying.

The battery systems are monitored remotely using a SCADA (Supervisory
Control And Data Aquisition) system which provides a low voltage alarm
to the Baton Rouge operator 'a the event of malfunction. Additionally,
the batteries receive a visual inspection weekly and a complete
inspection for operability to manufacturer's specifications each six

8.2-3A




months. The weekly inspection consists of checking the electrolyte
levels, the battery voltage, and the charge rate. The six month
inspection includes checking the voltage and specific gravity of each
cell, cleaning and retorquing the battery connectors, and if needed,
the application of an equalize charge for about 24 hours. A GSU form
containing each of the above mentioned items is filled out for each
inspection. Compieted inspection forms are kept on file at the Baton
Rouge Substation Department.

All 230-kV circuit breakers are equipped with two independent trip
coils and Lreaker failure protection for redundant power circuit
protection. All of the protective relay systems for the 230-kV bays
are redundant. These systems are overlapping so that each high-
voltage component is covered by at least two sets of protective
relays. The primary and the backup relay systems are supplied from
separate current inputs, separate dc circuits from each 125-V battery,
and are connected to separate trip coils of the power circuit
breakers. Cross tripping between the trip coils is wused. The
potentials for the primary and backup relay systems associated with
the three 230-kV lines :erving Unit 1 are provided from cne set of
potential transformers on the north 230-kV bus (primary) or one set of
potential transformers on the south 230-kV bus (alternate). A
potential transfer scheme is provided between the primary potentials
and the alternate potentials. The potentials for the primary and
backup relay systems associated with the other 230-kV lines are
provided from one set of coupling capacitor voltage transformers on
each line terminal. The potentials for the 500-230-kV transformer
backup relaying (230 kV) are provided from one set of coupling
capacitors on the 230-kV side of the transformer.

The primary relay system for each of the three 230-kV lines serving
Unit 1 is an HCB pilict wire system over a primary pilot wire circuit.
The backup relay system for each of the three 230-kV lines is a two-
zone distance phase with directional overcurrent ground relay system
over a backup pilot wire circuit. Additional transfer tripping of
switchyard breakers for in-plant relay operations uses PM-type relays
over either the primary or backup pilot wire circuits. The redundant
pilot wire circuits are monitored with PM-type relays.

the primary relay system for each of the other 230-kV lines is a
permissive, overreaching transfer trip system using a frequency shift
audio tone, modulated on a microwave channel. The backup system for
each of the other 230-kV lines is a three zone distance phase and
groand relay system that initiates local tripping.

The north and south 230-kV buses are each protected with a common
restraint bus differential system.

The 500-kV - 230-kV transformer is protected on the 230-kV side by
single-zone distance phase with directional overcurrent  ground
relaying that initiates local tripping.




All 500-kV circuit breakers are equipped with two independeni trip
coils and breaker-failure protection for redundant power circuit
pretection. All of the protective relay systems for the 500-kV bays
are redundant. These systems are overlapping so that each high-
voltage component is covered by at least two sets of protective
relays. The two primary static relay systems have separate current
inputs and receive power from the 48-V battery system which acts as an
isclated power supply. The electromechanical backup relay system has
separate current inputs end receives its power from one of the
redundant 125-V battery systems. Cross tripping between the trip
coils is used. The potentials for the primary and backup relay
systems associated with the 500-kV lines are provided from one set of
coupling capacitor voltage on each 1line terminal. The secondary
potentials are separted into two systems of junction boxes in the
switchyard and are treated as redundant systems from this point. The
potentials for the 500-kV - 230-kV transformer ULackup relaying (500
kV) are provided from one set of bushing potential devices on the 500-
kV side of the transformer.

The primary relay systems for the two 500-kV lines are (1) phase
comparison reiaying over a CS26 power line carrier channel and (2)
directional comparison tripping with phase and ground distance relays
using a frequency shift audio tone, modulated on a microwave channel.
The backup relay system for the two 500-kV lines is a three-zone
distance phase and grcund relay system that initiates local tripping.

The failure of all protective relaying cables between the plant and
the substation disables the transfer trips and the primary relayirg on
the generator and reserve station service lines from the main control
room. However, the Baton Rouge Dispatcher retains his control and
monitoring capabilities. Faults in the switchyard or on the incoming
230-kV lines clear normally. Faults or the generator or reserve
station service lines clear by backup impedance relaying. The
transfer trips and primary relay circuits are monitored by the Baton
Rouge Operator for indications of trouble. Loss of SCADA system
cabling disables the remote control feature of the switchyard circuit
breakers.

The primary relay system for the 500-kV line to the 500-kV to 230-kV
transformer is a separate restraint bus differential system. The
primary relay system for the 500-kV to 230-kV transformer is a
separate restraint transformer differential system. The backup relay
system (500 kV) for the 500-kV to 230-kV transformer is a single zone
distance phase with directional overcurrent ground relaying that
initiates local tripping.

The 230-kV and 500-kV circuit breakers can be operated either manually
from the switchyard contrecl house or remotely by either the Baton
Rouge dispatcher or the River Bend Station operator. Those remotely
operable by the Baton Rouge dispatcher are OCBs 20650, 20660, 20665,
20735, 20740, and 20745 and GCBs 20765, 20770, and 20775. Those
remotely operable by the River Bend Station operator are OCBs 20610,
20620, 20635, 20640, 20670, and 20665.
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<. Item ¢ is indicated by means of breaker status light (RED).

3. The "HPCS SYSTEM NOT READY FOR AUTO START" alarm can also be
annunciated by:

a. Engine overspeed condition (can only occur while engine is
rucning).
b. Low oil pressure, high water temperature and overcrank;

during non-LOCA condition only.
c. Loss of DC power to 4160V switchgear.
4. The "DIESEL ENGINE TROUBLE" alarm can also be annunciated by:

Engine failure to start/run
Engine overspeed

Low fuel level

Crank case pressure high

High lube 0il temperature
High water temperature
Charger failure

Engine tripped

Main fuel pump failure

Low lube o0il temperature

Low expansion tank water level
Higl. stator temperature
Reserve fuel pump failure

Low lube o0il pressure

Low cooling water pressvre
Low turbocharger lube o0il pressure
Restricted fuel oil filter
Restricted lube oil filter

HLOT 08 B =R mO A0 OB

When the HPCS diesel generator is called upon to operate under accident
conditions, the only protective devices used are the generator differential
relays and engine overspecd trip device. The engine overspeed trip device
is mechanical and trips the engine directly. The trips are annunciated in
the main control room. Other protective relays, such as loss of
excitation, anti-motoring (reverse power), overcurrent with voltage
restraint, high jacket water temperature, and low lube o0il pressure, are
used to protect the machine when it is operating during periodic tests.
These relays are automatically removed from the tripping circuits under
accident conditions. In addition t» these protective relays, a normal time
delay overcurrent relay senses generator overload and causes an alarm in
the main control room. The generatur differential relays and overspeed
trip device ars retained under accident conditions to protect against what
can be major faults which could cause significant damage. All the bypassed
protective devices cause alarms in the main control room and the operator
will have sufficient information to take necessary corrective action.
Because during accident conditions the HPCS diesel generator is performing
a safety-related function, these protective devices are insignificant so

8.3-26




Cable trays used for 13.8-kV service are identified as "J" trays and those
for 4.16-kV are identified as "H" trays. The "J" and the "H" trays are
separate from one another. Trays for 600-V or lower voltage large power

cables are designated "L." Trays for 600-V or lower voltage small power
cables are designated "K." Control cables of 120-V ac or 125-V dc, are run
in "C" trays or conduit. Low level analog or digital instrumentation
cables are run in "X" trays or in conduit. Segregation in conduit is in a
comparable fashion to that employed for trays.

Cables of redundant safety-related systems are isolated from each other and
from nonsafety-related cables.

There are no medium or high voltage (480V and above) power cables in the
Control Building cable chases.

Electrical cables for the RPS and other safety-related systems located
inside the containment structure are designed so that the cable is operable
for the required period of usage during all postulated accident
environments. Cables in hazardous environments are protected from the
environment and against physical or fire damage to the extent required for
the service either by selection of cable or by choice of raceway (e.g.,
cable trays with covers, metallic conduit).

Cables are derated for grouping and spacing in accordance with IPCEA
recommendations. Medium voltage cable trays do not have more than a single
layer of cables. Instrument and control cable trays may be filled up to
the height of the cable tray siderails, assuming cable ampacity factors are
not exceeded. Galvanized steel, nonconducting sleeves or blockouts in
walls are used to transport cables through concrete walls.

Fire detection and protection systems, either manually or automatically
initiated, are provided in those areas required to preserve the integrity
of the circuits for safety-related services (Section 9.5.1).

The electrical peaetrations, through the reactor containment vessel, are
arranged in groups to maintain separation of electrical cables and to
comply with the single-failure criteria. The design and fabrication of
each type of penetration assembly is in accordance with IEEE-317 for
Electrical Penetration Assemblies in Containment Structures for Nuclear
Fueled Power Generating Stations. Each electrical penetration is designed
to withstand the environment conditions at its location during all
postulated DBAs.

Connections between field wires and penetration assembly conductors are
mace inside Seismic Category I termination cabinets designed to withstand
the environmental conditions at its location during all postulated DBAs.

Wire splices are avoided and made only where necessary. All splices are
qualified for their intended use as described in the Environemntal
Qualification Document (EQD). All splices are made in accordance with the
manufacturers recommended procedures and are tested after installation by
continuity and insulation resistance measurements. There are no splices
made in cable trays.
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8.3.2.1.4 Support of Battery Systems

The facilities available for normal operation of the 125-V dc safety-
related systems are shown in Fig. 8.3-6. Each system has its own battery
charger for normal support, its battery for preferred support, and access
to a backup battery charger.

Mechanical blocking devices prevent cross-connections between independent
battery systems through the backup battery charger switchgear 1BYS-SWGO1D.
No single failure can j-opardize the safety of redundant loads.

The 125-V dc nonsafety-related systems are arranged similarly to the 125-V
dc safety-related systems and are shown in Fig. 8.3-6.

8.3.2.1.5 Ventilation

Each battery is located in its own independently ventilated room to keep
thc gases produced due to the charging of batteries below an explosive
concentration, and to keep the room temperature to a level at which the
battery is specified to supply its rated current. The ratings of the
batteries associated with the Division I and Il standby diesels are based
on a 24-hr average electrolyte temperature of 77°F.

8.3.2.1.6 Instrumentation and Alarm

Important system components are either alarmed on failure or capable of
being tested during service to detect faults. Indicators are provided to
monitor their status in the main control room. The station operating
procedures provide for system status checks at every shift change which
include the charging status of batteries in the unlikely event that a
battery charger should fail without annunciating the condition in the
control room.

Control of the battery chargers and the distribution switchgear is local.
The dc power system includes the following monitors and alarms:

a. Main Control Room Annunciation
1. Battery current (ammeter-charge/discharge)
2. DC bus voltage (voltmeter)
3. DC bus voltage low alarm (set at open circuit voltage)
4. DC bus voltage low-low alarm
5. DC bus ground fault alarm (for ungrounded systems)
6. Battery breaker open alarm
7. Battery charger output breaker open alarm
8. Ba“tery charger trcuble alarm

9. Back up charger breaker open alarm
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10. Supply or distribution breaker overcurrent trip alarm
b. Local Annunciation

1. Battery charger output current (ammeter)

2. Battery current (ammeter-charger/discharger)

3. Battery voltage (voltmeter)

5. Battery charjer output voltage (voltmeter)

6. Battery charger and overvoltage

7. Battery charger low AC supply voltage

8. Battery charger overcurrent

9. Battery charger temperature high

Uninterruptible power supplies have been specified to include protective
circuitry which protected internal components from dc input voltage spikes
which may have originated on the dc power system.

8.3.2.1.7 Maintenance and Testing

The station batteries and other equipment associated with the 125-V dc
systems are easily accessible for maintenance and testing. The batteries
are periodically checked for specific gravity and individual cell voltages.
An equalizing (overvoltage) charge, where recommended by the battery
manufacturer, is applied to bring all cells up to an equal voltage. Over a
period of time, the above-mentioned tests will reveal a weak or weakening
trend in any cell and replacement will be made if necessary. Periodically,
the battery charger will be disconnected and the ability of the unit
battery to maintain voltage and assume the dc load will be verified. This
test will wuncover any high-resistance connections or cell internal
malfunctions. The normal station batteries and the standby batteries for
Divisions I, II, and III have access to a battery load tester, as shown in
Fig. 8.3-6. Testing will comply with IEEE-308, Criteria for Class 1E
Electrical Systems for Nuclear Power Generating Stations. Feriodic testing
requirements of each battery system during normal or accident periods of
operation are described in the Technical Specifications.

The battery chargers may be operated with the battery disconnected since
the charger's stability is not load dependent. With the battery
disconnected the charger's regulation is .5 percent from no load to full
load and ripple does not exceed 105 millivolts (1ms).

The only foreseen mode of electrical operation during which the battery
chargers would supply power to the de switchgear loads without the
batteries also being connected to the dc switchgear load would occur during
periodic battery discharge tests.
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8.3.2.2.5 Battery Capecity

The ampere-hour capacity and short time rating of the battery is in
accordance with criteria given in IEEE-308, and is adequate to supply all
electrical loads required until ac power is restored for the operation of
the battery chargers. The battery has sufficient stored energy to operate
required connected essential loads for as long as each may be needed during
a loss of the ac bus supplying the battery chargers under normal or
emergency condit ions. Capacity is large enough to cope with LOCA
conditions or any other emergency shutdown. Each distribution circuit is
capable of transmitting sufficient energy to start and operate all required
loads in that circuit. The 125-V battery is sized in acccrdance with the
principles sat out in IEEE-308.

8.3.2.2.6 Charging

The Class 1E charger 1E22*S001CGR for the HPCS dc system is fed from the
HPCS motor control center (MCC) and is capable of carrying the normal
direct-current system load and, at the same time, keeping the battery in a
fully charged condition. The sizing of tle battery charger meets IEEE-308.

The maximum equalizing charge voltage for the HPCS battery is 137.4 VDC
(2.29 VDC per cell). Performance of an equalizing charge at maximum
voltage will result in no damage to connected equipment.

8.3.2.2.7 Ventilation

The battery room is independently ventilated to keep the gases produced due
to the charging of the battery below an explosive concentraticn.

8.3.2.2.8 Maintenance and Testing

Design and installation of the 125-V dc system facilitates periodic
maintenance tests to determine the condition of eacn individual cell.
Testing includes the items listed below. Battery chargers are also
periodically checked by visual inspection and periormance tests.

Testing of the Division III 125-V dc batteries includes the following:

I The specific gravity, voltage, and temperature of the pilot cell
of each battery will be measured and logged once a month.

;¥ Every 3 months, voltage measurements of each cell to the .earest
0.01 V, specific gravity of each cell, and temperature of every
fifth cell will be made. These measurements will be logged.

: Once each refueling cycle, the batteries will be subjected to a
service test. The specific gravity and voltage of each cell will
be measured after discharge and logged.

8.3.2.2.9 Test Requirements of Station Batteries

Provisions are made in the dc power system so that surveillance and service
tests can be performed in accordance with IEEE-450.
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The following is a transfer scheme that analyzes the interaction of the
diesel starting logic and normal bus transfer logic when the standby bus
is fed through the normal bus and a common loss of power or undervoltage
condition occurs (see Figures A, B and C).

I. Upon loss of pover (i.e., generator trip), with emergency buses
(1ENS*3WG1A and/or 1ENS*SWG1B) being fed through normal buses (INNS-
SWG1A &ad/or INNS-SWG1B), the following would occur:

1) INNS-SWG1A and INNS-SWG1B normal feeder breakers (No's 06 & 14)
would trip.

2) If bus voltage on INNS-SWG1A and INNS-SWGIB is greater than 70
percent and other electrical permissives satisfied, fast
transfer to preferred source (close preferred supply breakers
07 & 15) - no etffect on emergency buses.

3) 1f fast transfer does not occur, residual bus voltage on INNS-
SWG1A and INNS-SWG1B would have to drop below 25 percent to
slow transfer.

4) If sivw transfer occurs in less than 3 seconds there would be
no effect on emergency buses.

5) If slow transfer takes more than 3 seconds emergency bus feeder
breakers (No's 04 & 24) would trip on undervcltage, the diesel
generator and load sequence timer would start.

[I. On sustained undervoltage ( 80%) INNS-SWG1A and INNS-SWG1B feeder
breakers (No's 06 & 14) would trip in 2 seconds, if fast transfer
Joes not occur, and slow transfer takes long-r than 1 second, the
emergency bus feeder breakers (No's 04 & 24) would trip on
undervoitage, the diesel generator and load sequence timer would
start.
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Undervoltage Trip Logic for ENS Buses:

Load Sequence
Timevr Start

Permit Manual
Close Feeder
Breakers

Annunciator

Load Shed logic

Trip Supply
Breakers

Start Diesel

Permit Auto Close
Diesel Generator
Breakers

6

Range 1-30 sec.
Set 2 sec.

26
2

G

<¥,

——

L

Sustained
Undervoltage

Pick-up 7372
Drop-out 71%

Range 0.2-4 sec.
Set 3 sec.

Range 1-30 sec.
Set 3 sec.
LOCA

Annunciator

Range 0-100

Set 60 séc.
62 62
-2% -2

Sel.

Degraded
Voltage

27
-2

92% Pick-ap
90% Drop-out



The following is a transfer scheme that analyzes the interaction of the
diesel starting logic and normal bus transfer logic when the HPCS
standby bus is fed through the normal bus and a common loss of power or
unde:r ‘oltage condition occurs (sees Figures D and E).

I. Upon loss of power (i.e., generator trip), with emergency bus
1E22%S004 being fed from normal bus (INNS~SWG1lA or INNS-SWG1B)
through 1:NS-SWG1C, the following would occur:

1) INNS-SWG1A and INNS-SWG1B normal feeder breakers (No's 06 & 14)
would trip.

2) If bus voltage on INNS-SWG1A and INNS-SWG1B is greater than 70
percent and other electrical permissives satisfied, tast
transfer to preferred source (close preferred supply breakers
07 & 15) - No effect on 1E22%S004 bus.

2) If fast transfer does not occur, residual ous voltage on iINNS-
SWG1A to INNS-SWG1E would have to drop below 25 percent to slow
transfer.
aj If slow transfer occurs in less than I seconds there would

be 1o effect on 1E22*S004 bus.

b) If slow transfer occurs after 2 seconds 1E22*S5004 feeder
breaker (No. 04) would trip on undervoltage, then after 2
more seconds the diesel generator would start and permit
auto close of the diesel generator breaker (No. 1).

Nn concurrent undervoltage, INNS-SWG1A and INNS-SWG1B feeder
breakers (No. 06 & 14) and 1E22%5004 feeder breaker (No. 04) would
trip in 2 seconds. After 2 more seconds the diesel generator would
start and permit to auto close diesel generator (No. 1).
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FIGURE E

Undervoltage Trip Logic for 1E22*S004 Bus:
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