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July 19, 2004

U.S. Nuclear Regulatory Commission
Attention: Document Control Desk
Washington, D.C. 20555

Subject: Duke Energy Corporation
Catawba Nuclear Station, Units 1 and 2
Docket Numbers 50-413 and 50-414
Proposed Technical Specifications Amendments
3.8.4, DC Sources - Operating
3.8.6, Battery Cell Parameters

In accordance with the provisions of 10 CFR 50.90, Duke Energy
Corporation proposes to revise the Catawba Nuclear Station
Facility Operating Licenses and Technical Specifications (TS) to
permit changeout of the diesel generator (DG) batteries. The
existing batteries are of the nickel cadmium type. In an effort
to enhance the reliability of the batteries, Catawba plans to
replace them with conventional lead acid batteries, similar to
those presently utilized in the 125 Volt DC Vital Instrumentation
and Control Power System.

The existing nickel cadmium DG batteries have shown signs of
excessive capacity degradation, as measured during the last
several capacity tests performed. The battery capacity test is
performed for each battery once during each fuel cycle. The
preferred solution to address this degradation is to replace the
batteries with those of the lead acid type. Catawba presently
plans to replace the Unit 1 DG batteries during the end-of-cycle
15 refueling outage, scheduled to commence in the spring of 2005.
Therefore, Duke Energy Corporation is requesting NRC review and
approval of these amendment requests no later than March 31,
2005.

The contents of this amendment request package are as follows:

Attachment 1 provides marked copies of the affected TS and Bases
pages for Catawba, showing the proposed changes. Attachment 2 is
a placeholder for reprinted pages of the affected TS and Bases
pages for Catawba. The reprinted pages will be provided to the
NRC following the completion of the technical review of these

www.duke-energy.com rn



U.S. Nuclear Regulatory Commission
Page 2
July 19, 2004

proposed amendments. Attachment 3 provides a description of the
proposed changes and technical justification. Pursuant to 10 CFR
50.92, Attachment 4 documents the determination that the
amendments contain No Significant Hazards Considerations.
Pursuant to 10 CFR 51.22(c)(9), Attachment 5 provides the basis
for the categorical exclusion from performing an Environmental
Assessment/Impact Statement.

Implementation of the battery modifications will impact the
Catawba Updated Final Safety Analysis Report (UFSAR). Affected
UFSAR sections include 8.1.5.2, "NRC Regulatory Guides,"
8.3.2.1.2.2, "125VDC Diesel Essential Auxiliary Power System,"
and Figure 8-27, "125 VDC Diesel Auxiliary Power Battery Duty
Cycle." Necessary UFSAR revisions will be submitted in
accordance with 10 CFR 50.71(e).

Because each unit's DG batteries will be changed out during a
refueling outage, the proposed TS changes have been structured so
that they can be utilized for batteries of either the nickel
cadmium or the lead acid type. This will be accomplished within
30 days of NRC issuance of the amendments. The actual
modifications to change out the batteries will be implemented at
a subsequent time during unit refueling outages.

On April 6, 2004, Duke Energy Corporation submitted proposed
amendments for Catawba to modify one of the TS Surveillance
Requirements (SR) for the DG batteries to allow one battery cell
to be below the SR limit of 1.36 volts. NRC approval of the
previously submitted amendments will affect the review and
approval of the amendment requests submitted herein. Therefore,
close coordination of the two requests will be necessary.

In accordance with Duke Energy Corporation administrative
procedures and the Quality Assurance Program Topical Report,
these proposed amendments have been previously reviewed and
approved by the Catawba Plant Operations Review Committee and the
Duke Energy Corporation Nuclear Safety Review Board.

There are no regulatory commitments contained in this letter or
its attachments.

Pursuant to 10 CFR 50.91, a copy of these proposed amendments is
being sent to the appropriate state official.
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Inquiries on this matter should be directed to L.J. Rudy at (803)
831-3084.

LJR/s

Attachments
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Dhiaa M. Jamil affirms that he is the person who subscribed his
name to the foregoing statement, and that all the matters and
facts set forth herei ra~true and correct to the best of his
knowledge. '

Dhiaa M. Jamil, Vice President

7-/9- Aq o MSubscribed and sworn to me:
Date

N ui
Notary 6ublic

My commission expires: 7-1/b-goILO
Date
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xc (with attachments):

W.D. Travers
U.S. Nuclear Regulatory Commission
Regional Administrator, Region II
Atlanta Federal Center
61 Forsyth St., SW, Suite 23T85
Atlanta, GA 30303

E.F. Guthrie
Senior Resident Inspector (CNS)
U.S. Nuclear Regulatory Commission
Catawba Nuclear Station

S.E. Peters (addressee only)
NRC Project Manager (CNS)
U.S. Nuclear Regulatory Commission
Mail Stop 0-8 G9
Washington, D.C. 20555-0001

H.J. Porter, Director
Division of Radioactive Waste Management
Bureau of Land and Waste Management
Department of Health and Environmental Control
2600 Bull St.
Columbia, SC 29201
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INSERT 1

The DG batteries utilizing lead acid cells are tested to supply a
current > 228.0 amps for the first minute, then > 37.75 amps for
the next 10 minutes, then > 127.1 amps for the next minute, then.
> 37.75 amps for the remaining 108 minutes. Terminal voltage is
required to remain > 105 volts during this test.

INSERT 2

a. Battery cell parameters for the channels of DC batteries
shall be within the limits of Table 3.8.6-1;

b. Battery cell parameters for the Diesel Generator (DG) Train
A and Train B batteries utilizing lead acid cells shall be
within the limits of Table 3.8.6-1; and

c. Battery cell parameters for the DG Train A and Train B
batteries utilizing nickel cadmium cells shall be within the
limits of temperature and level.

INSERT 3

In addition, Required Action B.2 mandates that the appropriate
LCO(s) must then be entered for the DG supported by the
inoperable DC subsystem. If the plant is in MODES 1 through 4,
LCO 3.8.1, "AC Sources - Operating" is required to be entered.
If the DG is required to support equipment during MODES 5 or 6 or
movement of irradiated fuel assemblies, regardless of operating
mode, LCO 3.8.2, "AC Sources - Shutdown," is the appropriate LCO.

Required Action B.2 is modified by a Note indicating that it is
only applicable for inoperable DG batteries.



DC Sources - Operating
3.8.4

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME
.

D. A and/or D channel of D.1 Enter applicable Immediately
DC electrical power Condition(s) and Required
subsystem inoperable. Action(s) of LCO 3.8.9,

Distribution Systems-
AND Operating", for the

associated train of DC
Associated train of DG electrical power distribution
DC electrical power subsystem made
subsystem inoperable. inoperable.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.4.1 Verify DC channel and DG battery terminal voltage is 7 days
> 125 V on float charge.

SR 3.8.4.2 Verify DGlbattery cell voltage > 1.36 V on float charge. 7 days

/C)~

SR 3.8.4.3 Verify no visible corrosion at the DC channel and DG
battery terminals and connectors.

92 days

OR

C'L~ h(For the DC channel nly) Verify battery connection
resistance of these items is < 1.5 E-4 ohm.

(continued)

Catawba Units 1 and 2 3.8.4-2 Amendment Nwos. 15i)



DC Sources - Operating
3.8.4

...... _.. . .

)
bUKVlILLANUC RQUUIREiMtEN I ctontinued) .-

SURVEILLANCE FREQUENCY

SR 3.8.4.4 Verify DC channel and DG battery cells, cell plates, and 18 months
racks show no visual indication of physical damage or
abnormal deterioration that could degrade battery
performance.

SR 3.8.4.5 Remove visible terminal corrosion, verify DC channel and 18 months
DG battery cell to cell and terminal connections are clean
and tight, and are coated with anti-corrosion material.

. .
-

G SR 3.8.4.6
1 e 4 ? e t c

Verify DC channel battery connection resistance is < 1.5
E-4 ohm.

18 months

SR 3.8.4.7 Verify each DC channel battery charger supplies 18 months
> 200 amps and the DG battery charger supplies > 75
amps with each charger at > 125 V for > 8 hours.

S R 3.8.4.8 --------------------------- --NOTES--------------
1. The modified performance discharge test in

SR 3.8.4.9 may be performed in lieu of the
service test in SR 3.8.4.8.

2. This Surveillance shall not be performed for the
DG batteries in MODE 1, 2, 3, or 4.

Verify DC channel and DG battery capacity is adequate 18 months
to supply, and maintain in OPERABLE status, the
required emergency loads for the design duty cycle when
subjected to a battery service test.

I

(continued)

Amendment Nos.cSCatawba Units I and 2 3.8.4-3



DC Soures-Operating
B3 3.8.4

BASES

ACTIONS (continued)

the loss of the channel DC power and the associated DG DC power, the
load center power for th6 train is inoperable and the Gondition(s) and
Required Action(s) for the Distribution Systems. must be entered
immediately.

SURVEILLANCE
REQUIREMENTS

SR 3.8A.1

Verifying battery terminal voltage while on float charge for the batteries
helps to ensure the effectiveness of the charging system and the ability of
the batteries to perform their intended function. Float charge is the
condition in which the charger is supplying the continuous charge
required to overcome the internal losses of a battery (or battery cell) and
maintain the battery (or a battery cell) in a fully charged state. The
voltage requirements are based on the nominal design voltage of the
battery and are consistent with the initial voltages assumed in the battery
sizing calculations. The 7 day Frequency is consistent with manufacturer
recommendations and IEEE-450 (Ref. 9).

SR 3.8.4.2

Verifying battery individual cell voltage while on float charge for the DG
batteries ensures each cell is capable of supporting their intended

Al+; I ^ A function. Float charge is the condition in which the charger is supplying
eA- c~ i (= the continuous charge required to overcome the internal losses of a

battery (or battery cell) and maintain the battery (or a battery cell) in a
fully charged state. The voltage requirements are based on the nominal
design voltage of the battery and are consistent with the initial voltages
assumed in the battery sizing calculations. For this surveillance two
different cells shall be tested each month. The 7 day Frequency is
consistent with manufacturer recommendations.

SR 3.8.4.3

a P G t tfs For the DC chan n visual inspection to detect corrosion of the
uti.t ('I'in leta. C.c battery terminals and connections, or measurement of the resistance of
C cacti intercell, interrack, intertier, and terminal connection, provides an

indication of physical damage or abnormal deterioration that could
potentially degrade battery performance. The presence of visible
corrosion does not necessarily represent a failure of this SR, provided an
evaluation determines that the visible corrosion does not affect the
OPERABILITY of the battery.

I

Catawba Units 1 and 2 B3 3.8.4 -5 Revision No-.0 t_



DC Sources-Operating
B 3.8.4

BASES

. . . i

.-,, I
f3i

SURVEILLANCE REQUIREMENTS (continued)
. I

vhire'n5Acd
kcA A tt( IS~

For the DG batteries| visual inspection to detect corrosion of the battery
terminals and connections provides an indication of physical damage or
abnormal deterioration that could potentially degrade battery
performance. The presence of visible corrosion does not necessarily
represent a failure of this SR, provided an evaluation determines that the
visible corrosion does not affect the OPERABILITY of the battery.

The Surveillance Frequency for these inspections, which can detect
conditions that can cause power losses due to resistance heating, is
92 days. This Frequency is considered acceptable based on operating
experience related to detecting corrosion trends.

SR 3.8.4.4

For the DC channel batteries, visual inspection of the battery cells, cell
plates, and battery racks provides an indication of physical damage or
abnormal deterioration that could potentially degrade battery
performance. The presence of physical damage or deterioration does
not necessarily represent a failure of this SR, provided an evaluation
determines that the physical damage or deterioration does not affect the
OPERABILITY of the battery (its ability to perform its design function).

(� �ch( ccd2d4LM

For the DG batteries, visual inspection of the battery cells, cell plates, and
battery racks provides an indication of physical damage or abnormal
deterioration that could potentially degrade battery performance. Since
the DG)battery cell jars are not transparent, a direct visual inspection of
the cell plates cannot be performed. Instead, the cell plates are
inspected for physical damage and abnormal deterioration by: 1) visually
inspecting the jar sides of each cell for excessive bowing and/or
deformation, and 2) visually inspecting the electrolyte of each cell for
abnormal appearance.

Operating experience has shown that these components usually pass the
SR when performed at the 18 month Frequency. Therefore, the
Frequency was concluded to be acceptable from a reliability standpoint.

SR 3.8.4.5 and SR 3.8.4.6

Visual inspection and resistance measurements of intercell, interrack,
intertier, and terminal connections provide an indication of physical
damage or abnormal deterioration that could indicate degraded battery
condition. The anticorrosion material, as recommended by the
manufacturer for theobatteries, is used to help ensure good electrical

Catawba Units 1 and 2 8 3.8.4-6 Revision No. @0 3



t

DC Sources-Operating
B 3.8.4

BASES

SURVEILLANCE REQUIREMENTS (continued)

connections and to reduce terminal deterioration. The visual inspection
for corrosion is not intended to require removal of and inspection under
each terminal connection. The removal of visible corrosion is a
preventive maintenance SR. The presence of visible corrosion does not
necessarily represent a failure of this SR provided visible corrosion is

vt; I vremoved during performance of SR 3.8.4.5.

M t% i It . For the DG batteries the cell-to-cell terminal pole screws should be set
from 14 to 15 foot-pounds of torque. Operating experience has shown
that these components usually pass the SR when performed at the
18 month Frequency. Therefore, the Frequency was concluded to be
acceptable from a reliability standpoint.

SR 3.8.4.7

This SR requires that each battery charger for the DC channel be
capable of supplying at least 200 amps and at least 75 amps for the DG
chargers. All chargers shall be tested at a voltage of at least 125 V for
> 8 hours. These requirements are based on the design capacity of the
chargers (Ref. 4). According to Regulatory Guide 1.32 (Ref. 10), the
battery charger supply is required to be based on the largest combined
demands of the various steady state loads and the charging capacity to
restore the battery from the design minimum charge state to the fully
charged state, irrespective of the status of the unit during these demand
occurrences. The minimum required amperes and duration ensures that
these requirements can be satisfied.

The Surveillance Frequency is acceptable, given the unit conditions
required to perform the test and the other administrative controls existing
to ensure adequate charger performance during these 18 month
intervals. In addition, this Frequency is intended to be consistent with
expected fuel cycle lengths.

SR 3.8.4.8

A battery service test is a special test of battery capability, as found, to
satisfy the design requirements (battery duty cycle) of the DC electrical
power system. The discharge rate and test length should correspond to
the design duty cycle requirements as specified in Reference 4. The DC
channel batteries are tested to supply a current > 522.14 amps for the
first minute, then > 267.71 amps for the next 9 minutes, > 376.15 amps
for the next 10 minutes. and > 281.94 amps for the next 100 minutes.
Terminal voltage is required to remain > 110.4 volts during this test. The

Catawba Units 1 and 2 B 3.8.4-7 Revision Now Z/



DC Sources-Operating
B 3.8.4

BASES

SURVEILLANCE REQUIREMENTS (continued)

7c tqgvAI . cls_

-

DG battenes)are tested to supply a current Ž 218.5 amps for the first
minute, then Ž 42.5 amps for'the next 10 minutes, then > 121.8 amps for
the next minute, then > 42.5 amps for the remaining 108 minutes.
Terminal voltage is required to remain > 105 volts during this test.j

Except for performing SR 3.8.4.8 for the DC channel batteries with the
unit on line, the Surveillance Frequency of 18 months is consistent with
the recommendations of Regulatory Guide 1.32 (Ref. 10), which states
that the battery service test should be performed during refueling
operations or at some other outage, with intervals between tests, not to
exceed 18 months.

This SR is modified by two Notes. Note 1 allows the performance of a
modified performance discharge test in lieu of a service test.

The modified performance discharge test is a performance discharge test
that is augmented to include the high-rate, short duration discharge loads
(during the first minute and 1 1-to-12 minute discharge periods) of the
service test. The duty cycle of the modified performance test must fully
envelope the duty cycle of the service test if the modified performance
discharge test is to be used in lieu of the service test. Since the ampere-
hours removed by the high-rate, short duration discharge periods of the
service test represents a very small portion of the battery capacity, the
test rate can be changed to that for the modified performance discharge
test without compromising the results of the performance discharge test.
The battery terminal voltage for the modified performance discharge test
should remain above the minimum battery terminal voltage specified in
the battery service test for the duration of time equal to that of the service
test.

A modified discharge test is a test of the battery capacity and its ability to
provide a high rate, short duration load (usually the highest rates of the
duty cycle). This will often confirm the battery's ability to meet the critical
periods of the load duty cycle, in addition to determining its percentage of
rated capacity. Initial conditions for the modified performance discharge
test should be identical to those specified for a service test. The reason
for Note 2 is that performing the Surveillance would perturb the electrical
distribution system and challenge safety systems.

SR 3.8.4.9

A battery performance discharge test is a test of constant current
capacity of a battery, normally done in the as found condition, after
having been in service, to detect any change in the capacity determined

Catawba Units 1 and 2InRs B 3.8.4-8 Revision No.(g) +-



Battery Cell Parameters
3.8.6

3 ST
3.8 ELECTRICAL POWER SYSTEMS!

3.8.6 Battery Cell Parameters

LCO 3.8.6 Baery c parameters r he channels of C batteries s e withn the
limits of able 3.8.6-1 and he Diesel Gen rator (DG) Tra A and Train B

/ter tI~- ~' batten shall be within t e limits of temr rature and lev 1.

APPLICABILITY: When associated DC electrical power subsystems are required to be
OPERABLE.

ACTIONS

Sil--NOTe
Separate Condition entry is allowed for each battery.

- - - -_ _ _ - - - -- - - - - -- -_ - -_ _ - -_

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more channel(s)
of DC batteries with one
or more battery cell
parameters not within
Category A or B limits.

a O /or ce- or 'mo

IDG 6 +Ierl.r U±,-53A

Viae c tC;k Cells

A.1 Verify pilot cells electrolyte
level and float voltage
meet Table 3.8.6-1
Category C limits.

AND

A.2 Verify battery cell
parameters meet
Table 3.8.6-1 Category C
limits.

1 hour

24 hours

AND

Once per 7 days
thereafter

31 days

AND

A.3 Restore battery cell
parameters to Category A
and B limits of
Table 3.8.6-1.

_____________________________________ L _________________________

(continued)

Catawba Units 1 and 2 3.8.6-1 Amendment Nos.65)



Battery Cell Parameters
3.8.6

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. Required Action and
associated Completion
Time of Condition A not

oi. or o met.

OR

One or more channel(s)
of DC batteries/ith
average electrolyte
temperature of the

an Por omo representative cells
ronre- r < 60'F.

OR

IC.Q cid One or more channel(s)
Ce ( of DC batteries with one

ormore battery cell
parameters not within
Category C values.

B.1 Declare associated battery
inoperable.

Immediately

odcn- 6.1,rieas

c-f4s A~pt llAl(cbyj-t' 4'E~ng/Ze vAm A.+i0A&f Of
IQe~v~it "AL v urCtSo-

. rerAL+a ", ,Or LCD a.8. tX

"Ac So'Qrea$-Svv+A-orit
foe re t asoA4  DG
r(a age- 'n orQa -d X

i t,%K~

C. One or more DG
batteriesjwith electrolyte
level not at or above the
low mark and not at or
below the high mark.

C.1 Enter applicable
Condition(s) and Required
Action(s) of LCO 3.8.1,
'AC Sources - Operating',
or LCO 3.8.2, *AC Sources
- Shutdown' for the
associated DG made

-inoperable.

Immediately

Catawba Units 1 and 2 3.8.6-2 Amendment Nos. i



Battery Cell Parameters
3.8.6

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY\I

SR 3.8.6.1 Verify battery cell parameters of the channels of DC
M1etismeet Table 3.8.6-1 Category A limits.

YviIDO ligie r avcaP

7 days

SR 3.8.6.2 Verify electrolyte level of DG batteries is at or above low
mark and at or below high mark. )

CV01-41;6 bur Ivn- C., t"

7 days

SR 3.8.6.3 Verif battery cell parameters of the channels of DC I-

SR 3.8.6.3 VeBf attery cell parameters of the channels of DC
a i eet Table 3.8.6-1 Category B limits.

;fl. m kG*f~ the ;fs leck & 1cdL

92 days

AND

Once within 7
days after a
battery discharge
< 110V

AND

Once within 7
days after a
battery overcharge
> 150 V

4

S R 3.8.6.4 Verify average electrolyte temperature for the channels
of DC and DG batteries of representative cells is > 60'F.

92 days

Catawba Units 1 and 2 3.8.6-3 Amendment Noshd]2



Battery Cell Parameters
B 3.8.6

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.6 Battery Cell Parameters

BASES .-11-0
BACKGROUND This LCO delineates the limits on electrolyte emperature, level, float

voltage, and specific gravity for the channels C power source batted
47% r t The LCO also addresses the trains of DC for the Diesel Generato limits

* n tmperatre and ye A discussion of these batteries and their
vOPERABILITY requirements is provided in the Bases for LCO 3.8.4, "DC
Sources-Operating,' and LCO 3.8.5, 'DC Sources-Shutdown.'

APPLICABLE
SAFETY ANALYSES

The initial conditions of Design Basis Accident (DBA) and transient
analyses in the UFSAR, Chapter 6 (Ref. 1) and Chapter 15 (Ref. 2),
assume Engineered Safety Feature systems are OPERABLE. The DC
electrical power system provides normal and emergency DC electrical
power for the diesel generators, emergency auxiliaries, and control and
switching during all MODES of operation.

The OPERABILITY of the DC subsystems is consistent with the initial
assumptions of the accident analyses and is based upon meeting the
design basis of the unit. This includes maintaining at least one train of
DC sources OPERABLE during accident conditions, in the event of:

a. An assumed loss of all offsite AC power or all onsite AC power;
and

b. A worst case single failure.

Battery cell parameters satisfy Criterion 3 of 10 CFR 50.36 (Ref. 3).

LCO Battery cell parameters must remain within acceptable limits to ensure
availability of the required DC power to shut down the reactor and
maintain it in a safe condition after an anticipated operational occurrence
or a postulated DBA. Electrolyte limits are conservatively established,
allowing continued DC electrical system function even with Category A
and B limits not met.

Catawba Units 1 and 2 B 3.8.6-1 Revision No.&
I



Battery Cell Parameters
B 3.8.6

BASES

APPLICABILITY The battery cell parameters are required solely for the support of the
associated DC electrical power subsystems. Therefore, battery
electrolyte is only required when the DC power source is required to be
OPERABLE. Refer to the Applicability discussion in Bases for LCO 3.8.4
and LCO 3.8.5.

0

ACTIONS A.1. A.2, and A.3 tctf aJ, tor PG _tlf .'2e
z #(a? JeA- &Cdc1 cells

With one or more cells in one or more bariesnot within limits (i.e.,
Category A limits not met, Category B limits not met, or Category A and B
limits not met) but within the Category C limits specified in Table 3.8.6-1
in the accompanying LCO, the battery is degraded but there is still
sufficient capacity to perform the intended function. Therefore, the
affected battery is not required to be considered inoperable solely as a
result of Category A or B limits not met and operation is permitted for a
limited period.

The pilot cell electrolyte level and float voltage are required to be verified
to meet the Category C limits within 1 hour (Required Action A.1). This
check will provide a quick indication of the status of the remainder of the
battery cells. One hour provides time to inspect the electrolyte level and
to confirm the float voltage of the pilot cells. One hour is considered a
reasonable amount of time to perform the required verification.

Verification that the Category C limits are met (Required Action A.2)
provides assurance that during the time needed to restore the
parameters to the Category A and B limits, the battery is still capable of
performing its intended function. A period of 24 hours is allowed to
complete the initial verification because specific gravity measurements
must be obtained for each connected cell. Taking into consideration both
the time required to perform the required verification and the assurance
that the battery cell parameters are not severely degraded, this time is
considered reasonable. The verification is repeated at 7 day intervals
until the parameters are restored to Category A or B limits. This periodic
verification is consistent with the normal Frequency of pilot cell
Surveillances.

Continued operation is only permitted for 31 days before battery cell
parameters must be restored to within Category A and B limits. With the
consideration that, while battery capacity is degraded, sufficient capacity
exists to perform the intended function and to allow time to fully restore
the battery cell parameters to normal limits, this time is acceptable prior
to declaring the battery inoperable.

Catawba Units 1 and 2 B 3.8.6-2 Revision No.(Z) I



Battery Cell Parameters
B 3.8.6

BASES

ACTIONS (continued) C f t fu' >pc~x;>ww'r -an /or a

With one or more tt with one or more battery cell parameters
outside the Category mit for any connected cell, sufficient capacity to
supply the maximum expected load requirement is not assured and the
corresponding DC electrical power subsystem must be declared

PP-i-a D C jft inoperable. Additionally, other potentially extreme conditions, such as not
RA baflt types ef DG completing the Required Actions of Condition A within the required

Completion Time or average electrolyte temperature of representative
Jcelsfalling below 600F, are also cause for immediately declaring the
associated DC electrical power subsystem inoperabl

_______ .w f 2tgzens A 8.1
_. _I .5I VcAI& lvl~r~- Ae frs J

With one or more DG batteries)with one or more battery cell(s) not within
the limits of level or tiie-ur4 sufficient capacity to supply the
required load for the DG is not assumed and the corresponding DC
electrical power subsystem must be declared inoperable immediately.
Appropriate LCO(s) must then be entered for the DG supported by the
inoperable DC subsystem. If the plant is in MODES 1 through 4, LCO
3.8.1, 'AC Sources-Operating' is required to be entered.

If the DG is required to support equipment during MODES 5 or 6 or
movement of irradiated fuel assemblies, regardless of operating mode,
LCO 3.8.2, 'AC Sources-Shutdown," is the appropriate LCO.

SURVEILLANCE
REQUIREMENTS

fo N I)C' LbdfeX;eJ

aelz, 1t4a scam;Ie C1r

SR 3.8.6.1

This SR verifies that Category A battery cell parameters are consistent
with IEEE-450 (Ref. 4), which recommends regular battery inspections (at
least one per month) including voltage, specific gravity, and electrolyte
temperature of pilot cells.

SR 3.8.6.2

This SR verifies the DG battery cell parameter of level via regular battery
inspection (at least once every 7 days). The electrolyte level is monitored
in order to maintain battery performance and effectiveness. The 7 day
Frequency has been shown acceptable through operating experience.

Catawba Units 1 and 2 B 3.8.6-3 Revision No@
I



Battery Cell Parameters
B 3.8.6

. BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.8.6.3 ( e. te..Us5

The quarterly inspection of the channels of D or specific
gravity and voltage is consistent with IEEE-450 (Ref. 4). In addition,
within 24 hours of a battery discharge < 110 V or a battery overcharge
> 150 V, the battery must be demonstrated to meet Category B limits.
Transients, such as motor starting transients, which may momentarily
cause battery voltage to drop to < 110 V, do not constitute a battery
discharge provided the battery terminal voltage and float current return to
pre-transient values. This inspection is also consistent with IEEE-450
(Ref. 4), which recommends special inspections following a severe
discharge or overcharge, to ensure that no significant degradation of the
battery occurs as a consequence of such discharge or overcharge.

SR 3.8.6.4

This Surveillance verification that the average temperature of
representative cells is 2 600F, is consistent with a recommendation of
IEEE-450 (Ref. 4), that states that the temperature of electrolytes in
representative cells should be determined on a quarterly basis.

Lower than normal temperatures act to inhibit or reduce battery capacity.
This SR ensures that the operating temperatures remain within an
acceptable operating range. This limit is based on manufacturer
recommendations.

The term 'representative cells' replaces the fixed number of 'six
connected cells', consistent with the recommendations of IEEE-450 (Ref.
4) to provide a general guidance to the number of cells adequate to
monitor the temperature of the battery cells as an indicator of satisfactory
performance. For some cases, the number of cells may be less than six,
in other conditions, the number may be more.

Table 3.8.6-1

This table delineates the limits on electrolyte level, float voltage, and
specific gravity for three different categories. The meaning of each
category is discussed below.

Catawba Units 1 and 2 B 3.8.6-4 Revision No.0
l
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ATTACHMENT 3

DESCRIPTION OF PROPOSED CHANGES AND TECHNICAL JUSTIFICATION



Description of Proposed Changes

TS 3.8.4 and TS 3.8.6 are marked up to delineate
requirements for the DG batteries utilizing lead acid cells
such that the requirements for these batteries will be
consistent with the requirements for the lead acid cells
utilized in the DC channel batteries. The DG lead acid
cells will be subjected to the requirements of Table 3.8.6-
1, as currently are the DC channel lead acid cells. In
addition, the TS are also marked up to preserve the existing
requirements for the DG batteries that will continue to
utilize nickel cadmium cells until their eventual
replacement with lead acid cells. No changes to any
existing technical requirements for the DG nickel cadmium
cells are being proposed in these amendments. Refer to the
marked-up TS pages for the specific changes. In addition,
changes are also being proposed to the Bases for TS 3.8.4
and TS 3.8.6, consistent with the proposed changes to the TS
themselves. Refer to the marked-up TS Bases pages for the
specific changes.

The following summarizes the changes to TS 3.8.4 and TS
3.8.6 and their associated Bases resulting from these
proposed amendments:

1. SR 3.8.4.2 is revised so that it is only applicable to
DG nickel cadmium batteries.

2. The second option of SR 3.8.4.3 is revised to make it
applicable to both DC channel batteries and DG lead
acid batteries.

3. SR 3.8.4.6 is revised to make it applicable to both DC
channel batteries and DG lead acid batteries.

4. LCO 3.8.6 is revised to split it into three parts; one
for the DC channel batteries, one for the DG lead acid
batteries, and one for the DG nickel cadmium batteries.

5. Condition A of TS 3.8.6 is revised to make it
applicable to both the DC channel batteries and DG lead
acid batteries.

6. Condition B of TS 3.8.6 is revised to: make the second
portion of the Condition applicable to both DC channel
batteries and DG batteries (both DG battery types);
make the third portion of the Condition applicable to
both DC channel batteries and DG lead acid batteries;
and add Required Action B.2 to require cascading to the
applicable TS for inoperable DG batteries (both DG
battery types).

7. Condition C of TS 3.8.6 is revised to make the first
portion of the Condition applicable to only DG nickel
cadmium batteries. The second portion of the Condition
is deleted in favor of moving this portion to the
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second portion of Condition B. -
8. SR 3.8.6.1 is revised to make it applicable to both DC

channel batteries and DG lead acid batteries.
9. SR 3.8.6.2 is revised so that it is only applicable to

DG nickel cadmium batteries.
10. SR 3.8.6.3 is revised to make it applicable to both DC

channel batteries and DG lead acid batteries.
11. The Bases for TS 3.8.4 and TS 3.8.6 are revised

consistent with the above changes.
12. The Bases for SR 3.8.4.8 are revised to reflect the

duty cycle requirements for the replacement DG
batteries.

Technical Justification

The DG battery cells have been showing signs of capacity
degradation. There has been a history of capacity
degradation which requires the batteries to be replaced
every third refueling outage. The frequent replacement is
primarily due to the continuous elevated temperature
environment in the DG rooms. The rate of battery
degradation is higher than expected and suggests that the
service life of the DG batteries is closer to 4.5 to 5 years
instead of the 8 to 10 years originally predicted.
Modifications were implemented to add ventilation to the
batteries; however, this effort was unsuccessful in
extending battery life and improving battery reliability.
The performance history of the DG batteries over the past 10
years has caused numerous equipment challenges.

Catawba's DG batteries are different from those at most
plants in two respects:

1) In addition to their primary function of supplying DC
power to the DG auxiliaries, the DG batteries also have
the capability to serve as an alternate DC supply for
certain safety related distribution centers that
support plant shutdown capability. To assure high
availability of power and to protect against the loss
of DC power due to a fire in the control complex, the
loads required for plant shutdown are supplied power
from two sources through auctioneering diode
assemblies. These loads include the auxiliary feedwater
pump turbine controls, which are required to have power
available for a minimum of 2 hours. The two 125 volt
DC sources are the 125 Volt DC Vital Instrumentation
and Control Power System (this system contains the DC
channel batteries) and the 125 Volt DC Essential Diesel
Auxiliary Power System (this system contains the DG
batteries). The DG batteries therefore have the
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capability tb serve two different safety related
functions. As such, it was necessary to include
requirements for these batteries in the Catawba TS.

2) Catawba's DG batteries consist of nickel cadmium cells,
unlike most plants' DG batteries which utilize lead
acid cells.

Catawba evaluated a number of options for increasing the
reliability of the DG batteries. The option chosen is to
replace the existing nickel cadmium batteries with lead acid
batteries. The replacement batteries will be enclosed and
air conditioned in the DG rooms. The battery enclosure will
be designed to allow easy access to the batteries for
routine maintenance, testing, and inspection, and to allow
for individual battery cell replacement if necessary. The
cooling system will be designed to sufficiently and evenly
cool the battery cells and to maintain the concentration of
hydrogen normally generated by the batteries at a safe
level.

The QA requirement of the DG batteries is QA-1 (nuclear
safety related). The replacement lead acid batteries will
remain QA-1 due to the safety related application they will
serve. The DG batteries supply uninterrupted 125 volt DC
power to the DG auxiliary loads necessary to support DG
operability and serve as a backup source of DC power to
certain critical loads in the 125 Volt DC Vital
Instrumentation and Control Power System.

Considerations addressed in this discussion include design
requirements (mechanical, civil, electrical), and TS
requirements.

Design Requirements

The significant mechanical aspect associated with the
changeout from nickel cadmium to lead acid DG batteries is
having an adequate and reliable HVAC system for maximizing
lead acid battery life. Batteries operated in high ambient
temperatures will experience reduced life. The minimum
average temperature limit for the new lead acid batteries is
60F, which was adopted from the TS SR 3.8.6.4 limit for the
DC channel and DG batteries. The batteries will not be
exposed to direct air flow, thereby minimizing temperature
variations among the battery cells. While the lead acid
batteries are in operation, hydrogen and oxygen gases are
produced. The gases result from the electrolysis of the
water portion of the electrolyte by the charging current.
The HVAC system will be designed to prevent hydrogen
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concentration from resulting in an explosive mixture. The
HVAC design will ensure adequate ventilation and even
distribution of air throughout the battery enclosure.

The significant civil aspects associated with the changeout
from nickel cadmium to lead acid DG batteries are: 1)
ensuring the new battery racks meet seismic requirements,
and 2) designing suitable seismic enclosures for the
batteries and providing a means for moving battery cells
within the DG rooms and the'new battery enclosures. The new
batteries will be installed in the DG rooms in the general
areas where the existing batteries are located. These areas
are clean and dry. The construction of the new battery
racks will conform to all applicable seismic requirements.
The new batteries are considered direct replacements for the
existing batteries. The replacement batteries will be
housed in an air conditioned enclosure in order to operate
safely, reliably, and to achieve the desired life
expectancy. The new enclosures will be seismically
qualified. Lifting means will be provided for moving
battery cells within the DG rooms and the battery
enclosures.

The significant electrical aspect associated with the
changeout from nickel cadmium to lead acid DG batteries is
ensuring that the batteries are sized properly for supplying
the required loads during a design basis event. The design
duty cycle requirement for the replacement batteries has
been calculated and is being incorporated into the TS Bases,
similar to that for the existing batteries. The duty cycle
represents the total load used for battery sizing, including
the temperature correction factor and design margin.
Calculations resulted in a required section size of 3.65
positive plates. Therefore, the next larger available cell
size of 4 positive plates is suitable. The overall end
voltage is greater than the minimum required overall battery
terminal voltage during discharge and will allow for at
least one cell to be jumpered out and the battery to remain
capable of powering its respective loads during a design
basis accident for the required 2-hour duration.

The GNB NCN-9 lead acid battery (refer to attached figure)
has been selected for replacement of the existing DG nickel
cadmium batteries. The NCN-9 cell type has 4 positive
plates with a 688 amp-hour capacity based on an 8-hour rate
to 1.75 volts/cell end voltage at 77F. The capacity of the
new cells is sufficient to power their respective loads
during a design basis accident for the required 2-hour
duration. Based on the above discussion, the selected
battery is large enough to supply the duty cycle
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requirements with sufficient margin to allow for at least
one cell to be jumpered out if necessary. The replacement
batteries will consist of 60 cells each.

TS Requirements

The TS changes proposed in these amendment requests result
in the requirements for the replacement DG lead acid
batteries being made identical to those for the lead acid DC
channel batteries. The requirements of TS Table 3.8.6-1
will be made applicable to the replacement DG batteries. In
addition, the current requirements for the existing DG
nickel cadmium batteries are preserved. Each Catawba unit
will have both trains of its DG batteries replaced during a
refueling outage. Therefore, the replacement of all four DG
batteries for the station will span a time period of greater
than one year. During this period, it will be necessary for
the TS to reflect the use of both battery types, until all
of the batteries are replaced. Following the replacement of
all four DG batteries, Duke Energy Corporation will submit
follow-up amendment requests to delete the requirements for
the nickel cadmium batteries, which at that time will no
longer apply.

Conclusions

The described lead acid DG batteries will be an acceptable
replacement for the existing nickel cadmium DG batteries.
Their overall performance will exceed that of the existing
batteries, they will have a longer service life, they will
resolve numerous equipment challenges, and they will bring
Catawba's design into consistency with the nuclear industry
relative to DG battery application.
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Side View

GNB NCN-9 DG Battery Application

TOP View
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ATTACHMENT 4

NO SIGNIFICANT HAZARDS CONSIDERATION DETERMINATION



No Significant Hazards Consideration Determination

As required by 10 CFR 50.91(a)(1), this analysis is provided
to demonstrate that the proposed license amendments to
change out the DG batteries from the nickel cadmium type to
the lead acid type involve no significant hazards
consideration.

Conformance of the proposed amendments to the standards for
a determination of no significant hazards as defined in 10
CFR 50.92 is shown in the following:

1) The proposed license amendments do not involve a
significant increase in the probability or consequences
of an accident previously evaluated.

The DG batteries are not accident initiating equipment;
they are accident mitigating equipment. As such, they
cannot affect the probability of any accident being
initiated. The performance of the replacement
batteries will exceed that of the existing batteries.
Therefore, no accident consequences will be adversely
impacted.

2) The proposed license amendments do not create the
possibility of a new or different kind of accident from
any accident previously evaluated.

The DG batteries are not capable by themselves of
initiating any accident. Other than the replacement of
the batteries themselves and the associated
modification work (e.g., installation of the battery
HVAC system), no physical changes to the overall plant
are being proposed. No changes to the overall manner
in which the plant is operated are being proposed.
Therefore, no potential for new accident types is
generated.

3) The proposed license amendments do not involve a
significant reduction in a margin of safety.

Margin of safety is related to the confidence in the
ability of the fission product barriers to perform
their intended functions. These barriers include the
fuel cladding, the reactor coolant system, and the
containment. The modification to replace the DG
batteries will not have any impact on these barriers.
In addition, no accident mitigating equipment will be
adversely impacted as a result of the battery
replacement. The replacement batteries will have
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overall performance capabilities equal to or greater
than those for the existing batteries. Therefore,
existing safety margins will be preserved.

Based on the preceding discussion, it is concluded that the
proposed license amendments do not involve a significant
hazards consideration finding as defined in 10 CFR 50.92.
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ATTACHMENT 5

ENVIRONMENTAL ANALYSIS



Environmental Analysis

Pursuant to 10 CFR 51.22(b), an evaluation of this license
amendment request has been performed to determine whether or
not it meets the criteria for categorical exclusion set
forth in 10 CFR 51.22(c)(9) of the regulations.

These amendments revise the TS to allow the changeout of the
DG nickel cadmium batteries with batteries of the lead acid
type.

Implementation of these amendments will have no adverse
impact upon the Catawba units; neither will it contribute to
any additional quantity or type of effluent being available
for adverse environmental impact or personnel exposure.

It has been determined there is:

1. No significant hazards consideration,

2. No significant change in the types, or significant
increase in the amounts, of any effluents that may be
released offsite, and

3. No significant increase in individual or cumulative
occupational radiation exposures involved.

Therefore, these amendments to the Catawba TS and associated
Bases meet the criteria of 10 CFR 51.22(c)(9) for
categorical exclusion from an environmental impact
statement.
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