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License Amendment Request: Revise Battery Charger Surveillance Requirement
3.84.2

In accordance with 10 CFR 50.90, “Application for amendment of license, construction
permit, or early site permit,” the Northern States Power Company, a Minnesota
corporation, d/b/a Xcel Energy (hereafter “NSPM”), requests an amendment to the
Technical Specifications (TS) for the Monticello Nuclear Generating Plant (MNGP). The
proposed change revises Specification 3.8.4, "DC Sources — Operating", Surveillance
Requirement (SR) 3.8.4.2 to increase the required 125 VDC subsystems battery
charger output current and to remove the second method specified to perform the
surveillance.

Enclosure 1 contains a description and summary safety assessment of the proposed
TS change as well as the technical bases for the changes. The enclosure also provides
the No Significant Hazards Consideration evaluation in accordance with 10 CFR 50.92,
“‘Issuance of Amendment,” and the Environmental Assessment. These provide the
bases for the conclusion that the license amendment request involves no significant
hazards consideration and meets the eligibility criterion for a categorical exclusion as
set forth in 10 CFR 51.22, “Criteria for categorical exclusion; identification of licensing
and regulatory actions eligible for categorical exclusion or otherwise not requiring
environmental review,” paragraph (c)(9).

Attachment 1 to Enclosure 1 contains the marked-up TS page. Attachment 2 to
Enclosure 1 provides the marked-up TS Bases pages for information. Enclosure 2
provides a copy of MNGP Calculation 91-006, Revision 4, “125 VDC Battery Charger
Sizing.”

The MNGP Plant Operations Review Committee has reviewed this application. In
accordance with 10 CFR 50.91, “Notice for public comment; State consultation,”
paragraph (b), NSPM is notifying the State of Minnesota by transmitting a copy of this
application, with enclosures, to the designated State Official.



Document Control Desk
L-MT-16-014
Page 2 of 2

NSPM requests NRC approval of the proposed license amendment request (LAR) by
April 4, 2017. Once approved, the amendment will be implemented within 120 days.

Summary of Commitments

This letter proposes no new commitments and does not revise any existing
commitments.

If you have any questions or require additional information, please contact Mr. Richard
Loeffler at (763) 295-1247.

| declare under penalty of perjury that the foregoing is true and correct.

Executed on April i 2016.

Peter A. Gardner
Site Vice President — Monticello Nuclear Generating Plant
Northern States Power Company — Minnesota

Enclosures:

Enclosure 1: LAR: Revise 125 VDC Battery Charger SR 3.8.4.2
Attachment 1. Marked-up Technical Specification Page
Attachment 2:  Draft Marked-up Technical Specification Bases Pages
Enclosure 2: MNGP Calculation 91-006, Revision 4, “125 VDC Battery Charger
Sizing”

cC: Administrator, Region Ili, US NRC
Project Manager, Monticello Nuclear Generating Plant, US NRC
Resident Inspector, Monticello Nuclear Generating Plant, US NRC
State of Minnesota
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LICENSE AMENDMENT REQUEST: REVISE BATTERY CHARGER
SURVEILLANCE REQUIREMENT 3.8.4.2

1.0 SUMMARY DESCRIPTION

In accordance with 10 CFR 50.90, “Application for amendment of license, construction
permit, or early site permit,” the Northern States Power Company, a Minnesota
corporation, d/b/a Xcel Energy (hereafter “NSPM”), requests to revise the Technical
Specifications (TS) for the Monticello Nuclear Generating Plant (MNGP). There are two
proposed changes to Surveillance Requirement (SR) 3.8.4.2 in Specification 3.8.4,

"DC Sources — Operating".

The first proposed change is to increase the required 125 Volt (V) Direct Current (DC)
battery charger output current specified as the first option under SR 3.8.4.2 to resolve a
non-conservative TS condition. The second proposed change is to remove from

SR 3.8.4.2 an alternative option for meeting the surveillance requirement. This
alternative requires verifying each battery charger can recharge the battery to the fully
charged state within the required time period, 24 hours for the 250 VDC and 8 hours for
the 125 VDC subsystems, respectively, while supplying the largest combined
continuous steady state loads, after a battery discharge to the bounding design basis
event (DBE) discharge state. The second option under SR 3.8.4.2 was added during
the MNGP Improved Technical Specifications (ITS) conversion process in 2006
(Reference 1) but has not been utilized, and it has been determined that it will not be
utilized in the future.

There is no specific schedule or timing constraints related to approval of this license
amendment request. However, U. S. Nuclear Regulatory Commission (NRC) approval
and issuance of a license amendment revising the MNGP TS is requested as soon as
reasonable to resolve the non-conservative TS condition.

2.0 BACKGROUND INFORMATION

The value of the required output current specified for the 125 VDC battery chargers

in SR 3.8.4.2 within the MNGP TS has been identified as being non-conservative. The
guidance of NRC Administrative Letter 98-10, "Dispositioning of Technical
Specifications that are Insufficient to Assure Plant Safety," is being applied until this
condition has been resolved with approval of this proposed license amendment request.
Corrective actions have been taken to administratively control via procedure changes
the required current value during the interim period between the identification of this
condition and resolution to ensure conservative operation.
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3.0 DETAILED DESCRIPTION

The first option under SR 3.8.4.2 currently requires verifying that each required

125 VDC subsystem battery charger supplies greater than or equal to 50 amps.“) itis
proposed to increase the required current output for each required 125 VDC subsystem
battery charger to greater than or equal to 75 amps.

The second option under SR 3.8.4.2 requires the following:

Verify each required battery charger can recharge the battery to the fully
charged state within 24 hours for 250 VDC subsystems and 8 hours for 125 VDC
subsystems while supplying the largest combined demands of the various
continuous steady state loads, after a battery discharge to the bounding design
basis event discharge state.

It is proposed to remove the second option under SR 3.8.4.2 from the MNGP TS. This
method has not been utilized in the past, and it has been determined that this method
will not be employed at the MNGP in the future to satisfy the surveillance requirement.

Following incorporation of the proposed changes, revised SR 3.8.4.2 would then read
(changes are double underlined and deletions are struck through):

SURVEILLANCE FREQUENCY
SR 3.84.2 Verify each required battery charger supplies the 24 months
following:

e >150 amps for 250 VDC Div 1
e >110 amps for 250 VDC Div 2

e >75 amps for 125 VDC subsystems,

at greater than or equal to the minimum established
float voltage for > 4 hours.

1.  Specification 3.8.5, "DC Sources — Shutdown", SR 3.8.5.1 requires SR 3.8.4.2 to be met
for the division of DC sources required to be OPERABLE during shutdown conditions.
SR 3.8.5.1 is unaffected by the proposed changes.
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SURVEILLANCE FREQUENCY
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The TS mark-ups indicating the proposed changes are provided in Attachment 1 to this
enclosure. The associated proposed TS Bases changes are provided as mark-ups in
Attachment 2 to this enclosure, for information. TS Bases changes are issued in
accordance with MNGP Specification 5.5.9, “Technical Specification (TS) Bases Control
Program,” following approval of the associated license amendment request.

40 TECHNICAL EVALUATION

MNGP is a boiling water reactor (BWR) of the General Electric BWR/3 design, with a
Mark | containment. The plant is located within the city limits of Monticello, Minnesota,
on the south bank of the Mississippi River. The electrical power system at the MNGP
consists of various Alternating Current (AC) and DC systems. The essential plant DC
battery system consists of two 125 VDC and two 250 VDC batteries and subsystems
which provide for controls and instrumentation which are vital to reactor and overall
plant safety and to power certain functional requirements for reactor shutdown. During
normal operation, the DC loads are powered from the battery chargers with the batteries
floating on the system. In case of loss of nhormal power to a battery charger, the DC
loads are automatically powered from the station batteries.

41 250 VDC and 125 VDC Electrical Power Systems Description

The following paragraphs provide a summary discussion of the systems,
components, and parameters affected by the proposed changes. The discussion
is provided for information but does not describe the changes being proposed.

Two independent divisions of 250 VDC and 125 VDC batteries are provided.
The 250 VDC “power” batteries serve the larger loads such as DC motor driven
pumps, valves, etc. The 125 VDC “control” batteries provide the control power
for the in-plant 13.8 kVAC breakers, 4160 VAC breakers, 480 VAC Load Center
breakers, auxiliary control power for the 1R and 2R Transformers, and various
control relays, annunciators, etc. The 125 VDC System also provides power for
some emergency lighting.

The Division 1 and Division 2 250 VDC electrical power subsystems provide
power to their associated uninterruptible AC power supply (UPS). The Division 1
electrical power subsystem also provides power to support the Reactor Core
Isolation Cooling (RCIC) System motor operated valves, and other non-critical
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loads. The Division 2 electrical power subsystem supplies power for the High
Pressure Coolant Injection (HPCI) System motor operated valves, the HPCI
auxiliary oil pumps, and the Control Room Ventilation System control circuits.
Each 250 VDC electrical power subsystem consists of two in series 125 VDC
batteries, two normally inservice 125 VDC chargers, a spare 125 VDC charger,
and all of the control equipment and interconnecting cabling to the associated
distribution panel. Each battery is exclusively associated with a single division.
Each set of battery chargers is also exclusively associated with a 250 VDC
electrical power subsystem and cannot be interconnected with the other 250
VDC electrical power subsystem. The inservice and spare chargers are supplied
from the associated AC load group.

The Division 1 and Division 2 125 VDC electrical power subsystems provide
control power to the associated 4.16 kVAC essential bus and each of the two
480 VAC essential Load Centers, in addition to other non-essential loads. Each
125 VDC electrical power subsystem consists of a one battery (No. 11 for
Division 1 and No. 12 for Division 2), one battery charger (D10 for Division 1 and
D20 for Division 2), and the corresponding control equipment and interconnecting
cabling up to the associated distribution panels. Each 125 VDC subsystem
battery is composed of 58 C&D Type KCR-13 cells. The inservice battery
chargers are supplied from the associated AC load group. The design includes a
common spare charger (D40)® that can supply either 125 VDC electrical power
subsystem.

Each DC battery subsystem is separately housed in a ventilated room. The
common standby 125 VDC battery charger is located in a room separate from
the other 125 VDC battery chargers electrical power subsystems. Each
subsystem is located in an area separated physically and electrically from the
other subsystems to ensure that a single failure in one subsystem does not
cause a failure in a redundant subsystem. There is no sharing between
redundant Class 1E subsystems such as batteries, battery chargers, or
distribution panels, except the common standby 125 VDC battery charger may
be shared between the Division 1 and Division 2 125 VDC electrical power
subsystems, as described previously.

Each division (subsystem) of the DC electrical power system is required to be
operable to ensure availability of the required power to shut down the reactor and
maintain it in a safe condition after an anticipated operational occurrence (AOO)
or a postulated design basis accident (DBA). Loss of any DC electrical power
subsystem does not prevent the minimum safety function from being performed.

2. The spare 125 VDC battery charger is supplied from the Division 2 AC load group and
can only be used to meet the LCO for that division. If it is supplying the Division 1
subsystem, that subsystem is inoperable.
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4.2

Each essential station battery has adequate storage capacity to meet the duty
cycle(s) discussed in Sections 8.5.1.1 and 8.5.2.1 of the MNGP Updated Safety
Analysis Report. The essential station batteries are designed with additional
capacity above that required by the design duty cycle to allow for temperature
variations and aging. The essential batteries for the DC electrical power
subsystems are sized to produce capacity greater than required for a DBA and
monitored to ensure capacity remains greater than 90 percent during the
operating cycle.

Revise the Required 125 VDC System Battery Charger Amperage

SR 3.8.4.2 (first option) currently requires verifying that each 125 VDC battery
charger supplies greater than or equal to 50 amps at greater than or equal to the
minimum established float voltage to each 125 VDC subsystem for greater than
or equal to 4 hours. NSPM proposes to increase the required amperage from
each 125 VDC subsystem battery charger from the present value to a value of
greater than or equal to 75 amps in SR 3.8.4.2.% Increasing the required
amperage for each 125 VDC subsystem battery charger corrects a
non-conservative TS condition in SR 3.8.4.2.

A simplified methodology for evaluating battery charger sizing is provided within
the Institute of Electrical and Electronics Engineers (IEEE) standard,

IEEE 946-1985, “IEEE Recommended Practice for the Design of Safety-Related
DC Auxiliary Power Systems for Nuclear Power Generating Stations”
(Reference 2). MNGP Calculation 91-006, Revision 4, “125 VDC Battery
Charger Sizing,” provided as Enclosure 2, discusses the methodology and
assumptions involved in determining a revised amperage value for the first option
under SR 3.8.4.2 of greater than or equal to 75 amps for each 125 VDC
subsystem. The125 VDC System battery charger sizing was evaluated by
calculating the re-charge times® considering the coincident 125 VDC System
loads also supplied by the charger, utilizing the IEEE 946-1985 methodology.

MNGP Updated Safety Analysis Report Section 8.5.2.1 states:

Each 125 VDC [battery] charger is capable of carrying the normal 125 VDC
load and at the same time supplying additional charging current to keep the
batteries in a fully charged condition.

IEEE 946-1985 recommends that a battery charger have an output current
capability greater than the continuous loads plus the largest combination of
non-continuous loads that would be likely to occur simultaneously during normal

No change is proposed to the required amperage for each of the 250 VDC subsystem
battery chargers under the first option of SR 3.8.4.2.

Note, that for the MNGP there are no explicit licensing basis criteria in place for the
recharge time after the design basis discharge.
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plant operation. This criterion is met if the battery charger output current
exceeds the normal continuous system loads by an amount adequate to bound
the non-continuous load combinations likely during normal plant operation.

The respective load profiles used to determine the degree of battery discharge
were taken from the sizing worksheets of the battery sizing calculations. The 125
VDC System is required to operate without the battery chargers supplying
system loads during two DBEs, i.e., during a DBA, a Loss of Coolant Accident
(LOCA) with a Loss of Off-site Power (LOOP) and a Station Blackout (SBO).

The load profiles modelled are a bounding composite combination of loads that
would be needed to mitigate a LOOP / LOCA and the loads necessary to operate
equipment necessary to mitigate a 4-hour SBO event.

The IEEE standard recommends that the battery charger output current capacity
exceed the combination of continuous system loads plus the largest combination
of non-continuous loads that would be likely to occur simultaneously during
normal operation. The highest actual operating 125 VDC subsystem operating
loads were 23 amps (Division 1) and 24 amps (Division 2) determined from a
review of several months of system operating logs. After including allowances
for uncertainty and margin, the normal continuous 125 VDC subsystem loads
have been determined to be less than 30 amps for either subsystem.® The

125 VDC battery chargers provide an output current capability of 756 amps
(minimum) resulting in more than 45 amps available to serve simultaneous non-
continuous loads.

The proposed revised amperage value for the first option under SR 3.8.4.2, of
greater than or equal to 75 amps assures each 125 VDC battery charger
supplies sufficient current output to meet the respective 125 VDC subsystem
loads, while providing sufficient charging capacity to restore the battery in a
reasonable timeframe for a full rated discharge with the normal plant 125 VDC
subsystem loads, and for a LOOP-LOCA / 4-hour SBO event.

No change is necessary to the frequency of the surveillance (SR 3.8.4.2) as the
surveillance will continue to be performed at the current frequency of 24 months.

5. The determination of the respective a125 VDC subsystem loading range incorporates
tolerances for reading uncertainty and margin.
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4.3

Basis for Removal of the Second Testing Option Under SR 3.8.4.2

It is proposed to remove the second testing option under SR 3.8.4.2 from the
MNGP TS. Technical Specification Task Force (TSTF) traveler TSTF-360,

“‘DC Electrical Rewrite” (Reference 3), was incorporated into the MNGP TS as
part of the Monticelio ITS conversion. One of the changes included within the
TSTF traveler was a new provision under SR 3.8.4.2 providing an alternative to
the criteria that specified to meet this surveillance requirement for battery charger
testing. TSTF-360 provides the following description as the basis for

this alternative:

NUREG STS [Standard Technical Specification] SR 3.8.4.6 (being revised
to SR 3.8.4.2) requires specific parameters for battery charger performance
testing. This test is intended to confirm the charger design capacity.
Alternate acceptance criteria [emphasis added] are proposed that would
allow an actual in service demonstration that the charger can recharge the
battery to the fully charged state within [24] hours while supplying the
largest combined demands of the various continuous steady state loads,
after a battery discharge to the bounding design basis event discharge
state. This meets the intent of the existing test and allows for normal
in-place demonstration of the charger capability thereby minimizing the time
when the charger would be disconnected from the DC bus.

The second option under SR 3.8.4.2 states:

Verify each required battery charger can recharge the battery to the fully
charged state within 24 hours for 250 VDC subsystems and 8 hours for

125 VDC subsystems while supplying the largest combined demands of the
various continuous steady state loads, after a battery discharge to the
bounding design basis event discharge state.

The second option was added during the Monticello ITS conversion because it
was included as part of the standard wording within the applicable NUREG for
the BWR/4 design, i.e., NUREG-1433 (which was applied for the Monticello

- conversion), and it was thought that inclusion of this alternative would provide

additional flexibility that might prove useful for testing of the 250 VDC
subsystems and 125 VDC subsystems in the future. However, this method has
not been utilized to satisfy this surveillance requirement (SR 3.8.4.2) since its
incorporation into the MNGP TS for either the 250 VDC System or the 125 VDC
System. It has been determined that this second option will not be employed at
the MNGP to satisfy this surveillance requirement for either the 250 VDC System
or the 125 VDC System.

The second option requires that each battery charger be capable of recharging
the battery after a service test coincident with supplying the largest
coincident demands of the various continuous steady state loads (irrespective
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4.4

of the status of the plant during which these demands occur). This level of
loading is not normally available following the battery service test and would
need to be supplemented with additional loads.

The requirements to satisfy the second option under SR 3.8.4.2 complicate
testing at the MNGP and require initial conditions that are not typically present
during a refueling outage. As previously indicated, this option has not been
employed at the MNGP to satisfy SR 3.8.4.2 and is not planned to be used in the
future. NSPM does not typically perform service tests for the essential batteries,
but instead performs modified performance tests on a refuel cycle frequency as
described in “Supplemental Safety Evaluation Report — Monticello Nuclear
Generating Plant Station Blackout Rule”, dated August 5, 1992 (Reference 4).
The MNGP is therefore not generally in the initial conditions necessary to
perform the testing as presently described in the MNGP TS Bases.

Furthermore, the second option is considered less desirable to be performed at
the MNGP due to the added complexity of controlling the additional load needed
to simulate the largest coincident demands of the various continuous steady
state loads during the recharge period. Removing the second option also
eliminates the difficulty associated with selecting a conservative recharge time to
specify in the TS surveillance requirement considering that the MNGP essential
batteries may vary from greater than 100 to 90 percent of rated capacity, that
recharge time is affected by temperature as well as charger output voltage, and
that the largest coincident steady state loads may change somewhat with future
plant modifications. Directly loading and monitoring the battery charger output
current as specified under the first option of SR 3.8.4.2 is considered to provide a
clearer and more definitive demonstration of the battery charger capacity and
capability.

Therefore, since the first (original) testing option under SR 3.8.4.2 is being
retained and the second option provides an alternate means of meeting the
surveillance requirement, independent of the first option, removal of the second -
option for testing the 250 VDC System and the 125 VDC System under

SR 3.8.4.2 is acceptable. Testing of the 250 VDC and the 125 VDC Systems
will continue to be performed under the “first” testing option under SR 3.8.4.2.

Design Basis Accident Considerations

The initial conditions of the DBA and transient analyses in Updated Safety
Analysis Report Chapter 14, assume that the Engineered Safety Feature (ESF)
systems are operable. The DC electrical power system provides normal and
emergency DC electrical power for the emergency diesel generators (EDGs),
emergency auxiliaries, and control and switching during all modes of operation.
The operability of the DC electrical subsystems is consistent with the initial
assumptions of the accident analyses and is based upon meeting the design
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5.0

5.1

basis of the unit. This includes maintaining 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.

The DC electrical power subsystems are also required to be operable to ensure
the availability of the required power to shut down the reactor and maintain it in a
safe condition after an AOQ, in addition to a postulated DBA. Loss of any DC
electrical power subsystem does not prevent the minimum safety function from
being performed.

The revised 125 VDC battery charger required output current will continue to
ensure that the Updated Safety Analysis Report described battery charger design
basis is met and that essential batteries can be maintained fully charged to
provide adequate power o support the Emergency Core Cooling System
function. The limit also assures adequate charger capacity at the conclusion of
the essential battery duty cycle following a DBA to support continuous steady
state DC system loads. Hence, this proposed TS change to increase the required
amperage of the 125 VDC battery chargers from 50 to 75 amps under the first
option of SR 3.8.4.2 will assure that each 125 VDC battery charger supplies
sufficient current output to meet the respective 125 VDC subsystem loads.

Removal of the second (alternate) testing option under SR 3.8.4.2, only removes
some unnecessary flexibility in testing methodology from the MNGP TS. The
retention of the first testing option under SR 3.8.4.2 maintains the original
methodology for performing and meeting SR 3.8.4.2. Therefore, both of the
proposed changes to SR 3.8.4.2 are safe and are acceptable.

REGULATORY EVALUATION
Applicable Regulatory Requirements

10 CFR 50.36, “Technical specifications," provides the regulatory requirements
for the content required in the TS. 10 CFR 50.36(c)(3) requires the
establishment of surveillance requirements "relating to test, calibration, or
inspection to assure that the necessary quality of systems and components is
maintained, that facility operation will be within safety limits, and that the limiting
conditions for operation will be met.” The proposed TS changes revise
Specification 3.8.4, "DC Sources — Operating”, Surveillance Requirement (SR)
3.8.4.2, to increase the required 125 VDC subsystems battery charger
amperage, and to also remove a second option under SR 3.8.4.2 to perform
battery charger testing.
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The MNGP was designed largely before the publishing of the 70 General Design
Criteria for Nuclear Power Plant Construction Permits proposed by the Atomic
Energy Commission (AEC) for public comment in July 1967, and constructed
prior to the 1971 publication of Appendix A, “General Design Criteria for Nuclear
Power Plants,” to 10 CFR Part 50. As such, the MNGP was not licensed to the
Appendix A, General Design Criteria (GDC).

The MNGP Updated Safety Analysis Report, Section 1.2, lists the principal
design criteria (PDCs) for the design, construction and operation of the plant.
USAR Appendix E provides a plant comparative evaluation to the 70 proposed
AEC design criteria. It was concluded that the plant conforms to the intent of the
GDCs. The applicable GDCs and PDCs are discussed below.

« PDC 1.2.6 — Plant Electrical Power

Sufficient normal and standby auxiliary sources of electrical power are
provided to attain prompt shutdown and continued maintenance of the plant in
a safe condition under all credible circumstances. The capacity of the power
sources is adequate to accomplish all required engineered safeguards
functions under all postulated design basis accident conditions.

Of the 70 Draft AEC General Design Criteria (AEC-GDC) the following are
applicable:

e AEC-GDC Criterion 24 - Emergency Power for Protection Systems
(Category B)

In the event of the loss of all off-site power, sufficient alternate sources of
power shall be provided to permit the required functioning of the protection
systems.

o AEC-GDC Criterion 39 - Emergency Power for Engineered Safety Features
Category A)

Alternate power systems shall be provided and designed with adequate
independency, redundancy, capacity, and testability to permit the functioning
required of the engineered safety features. As a minimum, the on-site power
system and the off-site power system shall each, independently, provide this
capacity assuming a failure of a single active component in each power
system.
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AEC-GDC Criterion 41 - Engineered Safety Features Performance Capability
(Category A)

Engineered safety features such as emergency core cooling and containment
heat removal systems shall provide sufficient performance capability to
accommodate partial loss of installed capacity and still fulfill the required
safety function. As a minimum, each engineered safety feature shall provide
this required safety function assuming a failure of a single active component.

While not part of the MNGP Licensing Basis, the applicable 10 CFR 50,
Appendix A, GDC are:

GDC 17 — Electric power systems

An onsite electric power system and an offsite electric power system shall be
provided to permit functioning of structures, systems, and components
important to safety. The safety function for each system (assuming the other
system is not functioning) shall be to provide sufficient capacity and capability
to assure that (1) specified acceptable fuel design limits and design
conditions of the reactor coolant pressure boundary are not exceeded as a
result of anticipated operational occurrences and (2) the core is cooled and
containment integrity and other vital functions are maintained in the event of
postulated accidents. -

The onsite electric power supplies, including the batteries, and the onsite
electric distribution system, shall have sufficient independence, redundancy,
and testability to perform their safety functions assuming a single failure.

Electric power from the transmission network to the onsite electric distribution
system shall be supplied by two physically independent circuits (not
necessarily on separate rights of way) designed and located so as to
minimize to the extent practical the likelihood of their simultaneous failure
under operating and postulated accident and environmental conditions. A
switchyard common to both circuits is acceptable. Each of these circuits shall
be designed to be available in sufficient time following a loss of all onsite
alternating current power supplies and the other offsite electric power circuit,
to assure that specified acceptable fuel design limits and design conditions of
the reactor coolant pressure boundary are not exceeded. One of these
circuits shall be designed to be available within a few seconds following a
loss-of-coolant accident to assure that core cooling, containment integrity,
and other vital safety functions are maintained.

Provisions shall be included to minimize the probability of losing electric
power from any of the remaining supplies as a result of, or coincident with,
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the loss of power generated by the nuclear power unit, the loss of power from
the transmission network, or the loss of power from the onsite electric power
supplies.

e GDC 18 — Inspection and testing of electric power systems

Electric power systems important to safety shall be designed to permit
appropriate periodic inspection and testing of important areas and features,
such as wiring, insulation, connections, and switchboards, to assess the
continuity of the systems and the condition of their components. The systems
shall be designed with a capability to test periodically (1) the operability and
functional performance of the components of the systems, such as onsite
power sources, relays, switches, and buses, and (2) the operability of the
systems as a whole and, under conditions as close to design as practical, the
full operation sequence that brings the systems into operation, including
operation of applicable portions of the protection system, and the transfer of
power among the nuclear power unit, the offsite power system, and the onsite
power system.

NSPM has evaluated the proposed changes against the applicable regulatory
requirements and acceptance criteria. The technical analysis in Section 4.0
concludes that the revised 125V battery charger output current is reasonable and
that it is acceptable to remove the second option for meeting SR 3.8.4.2 since it
is not necessary and is hot going to be performed. Based on this, there is
reasonable assurance that the health and safety of the public, following approval
of this change, is unaffected.

Precedent

In 1996, the two unit Salem Nuclear Generating Station received two license
amendments to revise the respective units TSs to lower the 125 Volt Battery
Charger surveillance amperage from at least 200 amps to at least 170 amps so
as not to require the replacement of input cables to the battery chargers for
charger replacements (Reference 5). |EEE Standard IEEE 946-1992 was
utilized to size the replacement battery chargers.

In 1997, Millstone Nuclear Power Station, Unit No. 3, received a somewhat
similar license amendment to increase the required test voltage for the 125 Volt
Battery Chargers (Reference 6).
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5.3

No Significant Hazards Determination

In accordance with the requirements of 10 CFR 50.90, “Application for
amendment of license, construction permit, or early site permit,” the Northern
States Power Company — Minnesota (NSPM), doing business as Xcel Energy,
Inc., requests an amendment to revise Monticello Nuclear Generating Plant
(MNGP) Technical Specification 3.8.4, "DC Sources — Operating”, Surveillance
Requirement (SR) 3.8.4.2 to increase the 125 VDC subsystems battery charger
amperage and to remove the second surveillance option which requires
monitoring battery recharge time while controlling additional load to simulate the
largest combined demands of the various continuous steady state loads.

NSPM'’s evaluation against each of the criteria in 10 CFR 50.92, “Issuance of
amendment,” follows:

1. Does the proposed change involve a significant increase in the
probability or consequences of an accident previously evaluated?

Response: No.

The proposed TS changes revise the battery charger surveillance
requirements in SR 3.8.4.2. The DC electrical power system, including
associated battery chargers, is not an initiator of any accident sequence
analyzed in the Updated Safety Analysis Report (USAR). Rather, the DC
electrical power system supports operation of equipment used to mitigate
accidents. Operation in accordance with the proposed TS continues to
ensure that the DC electrical power system is capable of performing its
specified safety functions as described in the USAR. Therefore, the
mitigating functions supported by the DC electrical power system will
continue to provide the protection assumed by the analysis.

Accidents are initiated by the malfunction of plant equipment, or the
catastrophic failure of plant structures, systems, or components (SSCs).
Performance of battery testing is not a precursor to any accident
previously evaluated, nor does it change the manner in which the batteries
and battery chargers are operated. The proposed testing requirements
will not contribute to the failure of the batteries nor any plant SSC. NSPM
has determined that the proposed TS changes provide an equivalent level
of assurance that the batteries and battery chargers are capable of
performing their intended safety functions. Thus, the proposed changes
do not affect the probability of an accident previously evaluated.

Therefore, the proposed change does not involve a significant increase in
the probability or consequences of an accident previously evaluated.
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2.

Does the proposed change create the possibility of a new or different
kind of accident from any accident previously evaluated?

Response: No

The DC electrical power system, including the associated battery
chargers, is not an initiator of any accident sequence analyzed in the
USAR. The proposed TS changes do not involve operation of the DC
electrical power system in a manner or configuration different from those
previously evaluated. Performance of battery testing is not a precursor to
any accident previously evaluated. NSPM has determined that the
proposed TS changes provide an equivalent level of assurance that the
batteries and battery chargers are capable of performing their intended
safety functions. Therefore, the mitigating functions supported by the DC
electrical power system will continue to provide the protection assumed in
the safety analyses.

Therefore, the proposed change does not create the possibility of a new or
different kind of accident from any accident previously evaluated.

Does the proposed change involve a significant reduction in a
margin of safety?

Response: No

The margin of safety is established through the equipment design,
the operating parameters, and the setpoints at which automatic
actions are initiated. The equipment margins will be maintained in
accordance with the plant-specific design bases as a result of the
proposed changes. The proposed changes do not adversely
affect operation of plant equipment. The proposed TS changes do
not result in a change to the setpoints at which protective actions
are initiated. Sufficient DC capacity to support operation of
mitigation equipment continues to be ensured. The equipment fed
by the DC electrical sources will continue to provide adequate
power to safety-related loads in accordance with safety analysis
assumptions.

Therefore, the proposed changes do not involve a significant
reduction in a margin of safety.

Based on the above, the NSPM has determined that operation of the facility in
accordance with the proposed change does not involve a significant hazards
consideration as defined in 10 CFR 50.92, "Issuance of amendment," paragraph
(c), in that it does not: (1) involve a significant increase in the probability or
consequences of an accident previously evaluated; or (2) create the possibility of
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a new or different kind of accident from any accident previously evaluated; or (3)
involve a significant reduction in a margin of safety.

6.0 ENVIRONMENTAL CONSIDERATION

10 CFR 51.22, “Criterion for categorical exclusion; identification of licensing and
regulatory actions eligible for categorical exclusion or otherwise not requiring
environmental review,” identifies certain licensing and regulatory actions which are
eligible for categorical exclusion from the requirement to perform an environmental
assessment. NSPM has determined that the proposed amendment meets the criteria
for a categorical exclusion from an environmental review as set forth in 10 CFR 51.22,
specifically 10 CFR 51.22(c)(9). First, the proposed amendment changes a requirement
with respect to installation or use of a facility or component located within the restricted
area, as defined in 10 CFR 20, “Standards for Protection Against Radiation,” or involves
a change to an inspection or surveillance requirement. Second, the proposed
amendment requires no environmental assessment since operation of the facility in
accordance with the proposed amendment does not (i) involve a significant hazards
consideration, or (ii) authorize a significant change in the types or significant increase in
the amounts of any effluents that may be released offsite, or (iii) result in a significant
increase in individual or cumulative occupational radiation exposure. Therefore, the
NSPM concludes pursuant to 10 CFR 51.22(b), no environmental impact statement or
environmental assessment need be prepared in connection with the proposed
amendment.
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Letter from T. Beltz (NRC) to J. Conway (NMC), “Monticello Nuclear Generating
Plant (MNGP) — Issuance of Amendment for the Conversion to the Improved
Technical Specifications with Beyond-Scope Issues (TAC Nos. MC7505,
MC7597 through MC7611, and MC8887,” dated June 5, 2006

IEEE Std. 946-1985, “IEEE Recommended Practice for the Design of
Safety-Related DC Auxiliary Power Systems for Nuclear Power Generating

Technical Specification Task Force (TSTF) traveler TSTF-360-A, Revision 1,
“DC Electrical Rewrite”, dated December 18, 2000.

Supplemental Safety Evaluation — Monticello Nuclear Generating Plant Station
Blackout Rule (10 CFR 50.63), dated August 5, 1992

Letter from L. Olshan (NRC) to L. Eliason (PSEG), “Salem Nuclear Generating
Station, Unit Nos. 1 and 2 (TAC Nos. M94634 and M94635),” dated June 27,
1996. Issuance of Amendment No. 183 for Unit 1 and Amendment No. 164 for

7.0 REFERENCES
1.
2.
Stations”
3.
4.
5.
Unit 2, respectively.
6.

Letter from J. Andersen (NRC) to N. Carns (Northeast Nuclear Energy
Company), “Issuance of Amendment (TAC No. M98724),” for the Millstone
Nuclear Power Station, Unit No. 3,” dated September 5, 1997 (Amendment
No. 149)
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ACTIONS (continued)

DC Sources - Operating
3.8.4

CONDITION REQUIRED ACTION COMPLETION TIME

C. Required Action and CA1 Be in MODE 3. 12 hours

associated Completion

Time not met. AND

C.2 Be in MODE 4. 36 hours
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.8.4.1 Verify battery terminal voltage is greater than or 7 days
equal to the minimum established fioat voltage.

SR 3.84.2 Verify each required battery charger supplies the 24 months

following:
e > 150 amps for 250 VDC Div 1
e > 110 amps for 250 VDC Div 2

e >75 amps for 125 VDC subsystems,

at greater than or equal to the minimum established

float voltage for = 4 hours.

Monticello

3.8.4-2

Amendment No. 448, 153
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DRAFT MARKED-UP TECHNICAL SPECIFICATION BASES PAGES

(FOR INFORMATION)

(4 pages follow)



BASES

DC Sources - Operating
B3.84

BACKGROUND (continued)

No Changes.

The page is
included for
information, -
so that the
context of the
change on the

During normal operation, the DC loads are powered from the battery
chargers with the batteries floating on the system. In case of loss of
normal power to the battery charger, the DC loads are automatically
powered from the station batteries.

The DC power distribution system is described in more detail in Bases for
LCO 3.8.7, "Distribution System - Operating," and LCO 3.8.8, "Distribution
System - Shutdown.”

Each DC battery subsystem is separately housed in a ventilated room.
The common standby 125 VDC battery charger is located in a room
separate from the other 125 VDC battery chargers electrical power
subsystems. Each subsystem is located in an area separated physically
and electrically from the other subsystems to ensure that a single failure
in one subsystem does not cause a failure in a redundant subsystem.
There is no sharing between redundant Class 1E subsystems such as
batteries, battery chargers, or distribution panels, except the common
standby 125 VDC battery charger may be shared between the Division 1
and Division 2 125 VDC electrical power subsystems.

Each Division 1 and Division 2 250 VDC battery has adequate storage
capacity to meet the duty cycle(s) discussed in USAR, Section 8.5.1.1
(Ref 4). Each Division 1 and Division 2 125 VDC battery has adequate
storage capacity to meet the duty cycle(s) discussed in USAR,

Section 8.5.2.1 (Ref. 5). The battery is designed with additional capacity
above that required by the design duty cycle to allow for temperature
variations and other factors.

The batteries for DC electrical power subsystems are sized to produce
capacity greater than required for a design basis accident and monitored
to ensure battery capacity will remain > 90% during the operating cycle.
The minimum design voltage limit is 105/210 V.

The battery cells are of flooded lead acid construction with a nominal
specific gravity of 1.215. The open circuit voltage is the voltage
maintained when there is no charging or discharging. Once fully charged,
the battery cell will maintain 98% capacity for 30 days without further
charging per manufacturer's instructions. Optimal long term performance
however, is obtained by maintaining a float voltage 2.20 to 2.25 Vpc. This
provides adequate over-potential, which limits the formation of lead

next page is
clear? g suifate and self discharge.
Each battery charger of DC electrical power subsystem has ample power
output capacity for the steady state operation of connected loads required
during normal operation, while at the same time maintaining its battery
Monticello B 3.8.4-2 Revision No. __



BASES

DC Sources - Operating
B3.84

BACKGROUND (continued)

The battery chargers
are sized to charge
the batteries while
supplying the normal
continuous DC loads
(Refs. 4 and 5).

The battery charger is normally in the float-charge mode. Float-charge is
the condition in which the charger is supplying the connected loads and
the battery cells are receiving adequate current to optimally charge the
battery. This assures the internal losses of a battery are overcome and
the battery is maintained in a fully charged state.

When desired, the charger can be placed in the equalize mode. The
equalize mode is at a higher voltage than the float mode and charging
current is correspondingly higher. The battery charger is operated in the
equalize mode after a battery discharge or for routine maintenance.
Following a battery discharge, the battery recharge characteristic accepts
current at the current limit of the battery charger (if the discharge was
significant, e.g., following a battery service test) until the battery terminal
voltage approaches the charger voltage setpoint. Charging current then
reduces exponentially during the remainder of the recharge cycle. Lead-
calcium batteries have recharge efficiencies of greater than 95%, so once
at least 105% of the ampere-hours discharged have been returned, the
battery capacity would be restored to the same condition as it was prior to
the discharge. This can be monitored by direct observation of the
exponentially decaying charging current or by evaluating the amp-hours
discharged from the battery and amp-hours returned to the battery.

APPLICABLE
SAFETY
ANALYSES

The initial conditions of Design Basis Accident (DBA) and transient
analyses in USAR, Chapter 14 (Ref. 6), assume that Engineered Safety
Feature (ESF) systems are OPERABLE. The DC electrical power system
provides normal and emergency DC electrical power for the emergency
diesel generators (EDGs), 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 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 worstcase single failure.

The DC Sources - Operating satisfy Criterion 3 of 10 CFR 50.36(c)(2)(ii).

Monticello

B 3.8.4-3 Revision No. __



BASES

DC Sources - Operating
B3.8.4

SURVEILLANCE
REQUIREMENTS

SR 3.84.1

Verifying battery terminal voltage while on float charge helps to ensure
the effectiveness of the battery chargers, which support 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 and maintain the battery in a
fully charged state while supplying the continuous steady state loads of
the associated DC subsystem. On float charge, battery cells will receive
adequate current to optimally charge the battery. The voltage
requirements are based on the nominal design voltage of the battery and
are consistent with the minimum float voltage established by the battery
manufacturer (2.20 Vpc or 132 V (for each 250 VDC subsystem battery)
and 127.6 V (for each 125 VDC subsystem battery) at the battery
terminals). This voitage maintains the battery plates in a condition that
supports maintaining the grid life (expected to be approximately

20 years). The 7 day Frequency is conservative when compared with
manufacturer recommendations and IEEE-450 (Ref. 9).

SR 3.84.2

This SR verifies the design capacity of the battery chargers. According to
Regulatory Guide 1.32 (Ref. 10), the battery charger supply is
recommended 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.

This SR provides-two-options—One-option requires that each Division 1
battery charger be capable of supplying > 150 amps and each Division 2
battery charger be capable of supplying = 110 amps for the 250 VDC
subsystems and = 75 58 amps for the 125 VDC subsystems at the
minimum established float voltage for 4 hours. The ampere requirements
are based on the output rating of the chargers for Division 1 and the
rating of circuit breakers in the associated distribution cabinet for

Division 2 (Ref. 11). The voltage requirements are based on the charger
voltage level after a response to a loss of AC power. The time period is
sufficient for the charger temperature to have stabilized and to have been
maintained for at least 2 hours.

Monticello

B 3.8.4-7 Revision No. __



BASES

DC Sources - Operating
B3.84

SURVEILLANCE REQUIREMENTS (continued)

The 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 24 month intervals. In
addition, this Frequency is intended to be consistent with expected fuel
cycle lengths.

SR 3.84.3

A battery service test is a special test of the battery's capability, as found,
to satisfy the design requirements (battery duty cycle) of the DC electrical
power system. The discharge rate and test length corresponds to the
design duty cycle requirements as specified in Reference 4 for the

250 VDC electrical power system and Reference 5 for the 125 VDC
electrical power system.

The Frequency of 24 months is acceptable, given plant conditions
required to perform the test and the other requirements existing to ensure
adequate battery performance during the 24 months intervals. In
addition, this Frequency is intended to be consistent with expected fuel
cycle lengths.

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 reason for Note 2 is that performing the Surveillance would remove a
required DC electrical power subsystem from service, perturb the
electrical distribution system, and challenge safety systems. This
restriction from normally performing the Surveillance in MODE 1 or 2 is
further amplified to allow portions of the Surveillance to be performed for
the purpose of reestablishing OPERABILITY (e.g., post work testing
following corrective maintenance, corrective modification, deficient or
incomplete surveillance testing, and other unanticipated OPERABILITY
concerns) provided an assessment determines plant safety is maintained
or enhanced. This assessment shall, as a minimum, consider the
potential outcomes and transients associated with a failed partial
Surveillance, a successful partial Surveillance, and a perturbation of the
offsite or onsite system when they are tied together or operated

Monticello

B 3.8.4-8 Revision No. __
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91-006, 125 VDC Battery Charger Sizing

REVISION: __ 4

DATE: _10/28/2015

ITEM
#

REVIEWER’'S COMMENTS

PREPARER’S
RESOLUTION

REVIEWER'S
DISPOSITION

The calculation references IEEE Std 946-
1985 for guidance and methodology. The
standard has since been revised (presently
IEEE Std 946-2004) and given that MNGP
has no licensing commitments to the 1985
version, the latest revision should be
referenced or the differences dispositioned
within the calculation.

The recharge time computation for “full-rated”
discharge is noted to be very conservative in
that the 8-hr rate to 1.75 vpc is used. From a
cell sizing and performance test standpoint
“rated” capacity for the MNGP application is
generally taken to be the 4-hr rate to 1.81
vpc.

Reference 10.22 (ML111110396) is noted to
be an interim paper discussing the NRC's
then ongoing research on float current as an
indicator of state-of-charge. The final testing
report is documented as NUREG/CR-7148.
The information as presented in the final
report has no impact on the data as
referenced within the calculation.

The composite battery duty cycle currents for
periods 11 and 9 of Div | and Div 1, ,
respectively, need to be adjusted per CAP
AR 01474466.

Included a discussion
regarding the 1985 version
versus the 2004 version.

No response required.

Reference 10.22 changed
to NUREG/CR-7148.

Values adjusted and
reference to CAP added.
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MONTICELLO NUCLEAR GENERATING PLANT CA-91-006

. | Revision 4
TITLE: | 125 VDC Battery Charger Sizing | B SA il
7 Page 1 of 33

1. PURPOSE

The purpose of this calculation is to analyze the sizing of the 125V battery chargers.
The specific battery ohargers analyzed are:

D10 - Div. | 125 VDC Battery Charger — supplies #11 Battery

D20 ~ Div. Il 125 VDC Battery Charger ~ supplies #12 Battery

D40 — Swing 125 VDC Battery Charger — can supply either #11 or #12 Battery
Revision 3 addressed the increased DC outp‘ut current capability of the 125 VDC chargers
installed per ECs 13284, 12877, and 720 (References 10.12, 10.13, 10.14).

Revision 4 addresses changes to steady-state loads for post SBO re-charge per new revisions
of the station 125 VDC battery calculations (References 10.1, 10.2).

- 2 METHODOLOGY

Ops Manual B.09.10-02 (Ref. 10.6) describes the 125 VDC System equipment. Each battery
(#11 for Division | and #12 for Division Il) is composed of 58 C&D Type KCR-13 cells. The 125
VDC system battery chargers D10, D20, and D40 are output current-limited at nominal value of
80 amps. The minimum current limit value of 75 amps will be applied in this calculation.

- During beﬁery recharging, each charger must also supply its divisional 125 VDC system loads.

A simplified methodology for evaluating charger sizing is given in IEEE 946-1985 (Ref. 10.8).
The equation given in this standard will be applied to determine the approximate re-charge
times expected for each 125 VDC battery. Note that the |IEEE 946 standard has been updated
(see following excerpt from IEEE 946-2004). For purposes of this calculation the original 1985
version of IEEE 946 specifically for nuclear generating stations will be the primary reference for
the methodology and acceptance criteria employed in evaluating charger sizing. Where the
2004 version provides more technical detail or prescribes a more conservative method of.
evaluation the 2004 version of IEEE 946 will be adhered to.
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Excerpt of IEEE 946-2004: ,

The eoriginal issue of IEEE 5td 936 was published in 1983 with the title TEEE Kecommended Practice for the
Dresign of Safety-Ralated BC Aunxiliary Power Systems for Nuclezr Power Generating Stations. The 1992
revision changed the fitle to apply to all penevating stations, while including specific guidance and a detailed
biblio graphy of nuclear design reference siandards. This revision makes a general update to reflect the most
recent indushy praefices as well as substantial additions to annexes. In addidon, as the dezign of nuclear
plant syrtems has become well dorumented by other IEEE standaids, the dirsct emphasiz on unique aspecis
of nuelear plant desipn has been further diminished, with a full listing of the nuclear design standards
included in Armex A. Some nuclear discussion znd illustrative figures have been refained as they offer a
constructive comparison to non-nuclear desipns without having to resort fo additional standards.

Charger sizing will be evaluated by calculating re-charge times considering coincident 125
VDC system loads also supplied by the charger, using the IEEE 946 methodology. This is the
same method described in the EPRI Power Plant Electrical Reference Series Volume 9, DC
Distribution System (Reference 10.18). Acceptance criteria will be from the 1985 version of
IEEE-946. The 2004 version will be referenced as appropriate.

3. ACCEPTANCE CRITERIA

Per USAR Section 08.05 (Reference 10.17): “Each 125 VDC charger is capable of carrying
the normal 125 VDC load and at the same time supplying additional charging current to keep
the batteries in a fully charged condition.” This criterion is met if the charger output current
exceeds the normal system loads such that charging current can be supplied to the battery.

For the purposes of determining required output current capability of the 125 VDC chargers,
the methodology and criteria of IEEE 946 (References 10.8 and 10.9) will be used, with
acceptance criteria from IEEE 946-1985. IEEE 946-1985 recommends a re-charge time of 8
to 12 hours. This |IEEE 946-1985 criteria is met if the calculated re-charge time (after a full-
rated discharge of the battery) is between 8 and 12 hours, considering normal 125 VDC
system loads. '

IEEE 946-1985 also recommends that the charger have output current capability greater than
the continuous loads plus the largest combination of non-continuous loads that would be likely
to occur simultaneously during normal plant operation. This IEEE 946-1985 criteria is met if
the charger output current exceeds normal continuous system loads by an amount adequate to
bound non-continuous load combinations likely during normal plant operation. Note that
meeting the IEEE 946 criteria ensures the USAR criterion is met.

This calculation will also evaluate re-charge time following a Station Blackout discharge of
each battery. The Monticello licensing basis discharge corresponds to the Station Blackout
event and the equivalent discharge load profile is taken from the battery sizing calculations
(References 10.1 and 10.2). This is the discharge that the battery would undergo if subjected
to a service test with a load profile matching that modelled in the battery calculations which
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model a composite profile for the 4-hour LOCA / Station Blackout event. The re-charge time
will be calculated using the IEEE 946 equation (same equation for both the 1985 and 2004
versions of IEEE 946) with system load considered to be the largest continuous load
combination present at the end of the modelled station blackout event. There are currently no
explicit licensing basis criteria in place for the recharge time after the design basis discharge.

The load profile used to determine the degree of battery discharge will be taken from the sizing
worksheets of the battery sizing calculations. These sizing worksheets tabulate loads vs. time
and evaluate battery positive-plates-required in accordance with IEEE Std. 485-1983
(Reference 10.3). The profiles modelled are a composite combination of loads that would be
needed to mitigate a LOCA event coincident with a loss of offsite power and the loads
necessary to operate equipment necessary to mitigate a 4-hour Station Blackout event.

4. INPUTS

41  The charger output-current limit setting is 78-82 émps, per PM procedures (References
10.9, 10.10, 10.11). A charger minimum current output of 75 amps will be used for this
calculation. :

4.2 The battery discharge during an SBO event is modelled in the following calculations:
For Div. | (#11 Battery) ~ CA-02-179 (Reference 10.1)
For Div. Il (#12 Battery) — CA-02-192 (Reference 10.2)

The load data from these calculations is consolidated in the spreadsheet of Attachment
02. This spreadsheet tabulates the effective amp-hours discharged for both the Div. |
and Div. Il SBO events. The load values were adjusted in select time periods in
accordance with the issue identified in CAP AR # 01474466 (Reference 10.24). The
corrected values are as given in ECs 25634 and 25511 (References 10.25 and 10.26).
Note that the bounding loads considering 1 minute minimum time interval taken from the
battery sizing worksheets are used. The results of the calculations in the spreadsheet
are as follows:

. Div. | (#11 Battery) total amp-hours discharged = 263.01

Div. Il (#12 Battery) total amp-hours discharged = 240.49
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4.3  The rated battery diébharge capacity will be taken to be the full KCR-13 cell capacity for
a discharge to 1.75 volts / cell as given in Attachment 01.

Full rated discharge amps hours = 495 maximum

This is conservative as it is a larger value than the 8-hour value recommended by
IEEE 946-1985. Also in Attachment 1 are the ratings as given in the battery sizing
calculations (excerpt taken from 02-192). Note that the ratings are slightly different.
The 495 amp-hour value representing ultimate capacity will be used to determine the
maximum re-charge time. The 8 hour value from the C&D ratings table of 61 x 8 = 488
will be used to calculate minimum re-charge time.

Full rated discharge amps hours = 488 minimum

4.4  The steady-state system loads after an SBO discharge will be taken from the node
current analysis in the battery sizing calculations. The DC system loads at analyzed
time steps were inspected to select the load for each battery that represents the largest
combination of steady-state loads that could be present at the end of the SBO event..
For the Div. | system, Time Step 52 of the Div. | calculation (Reference 10.1)
represents that maximum steady state load on the Div. | 125 VDC system at the end of
an SBO event. For the Div. Il system, the maximum steady state load considered is
taken from Time Step 53 of the Div. Il calculation (Reference 10.2). The effective
system loads are dependent on the corresponding system voltages. These voltages will
be taken as the battery node voltage from the calculations for the applicable time steps.

Div. | (#11 Battery) current at Time Step 52 = 61.54 Amps
Div. | (#11 Battery) voltage at Time Step 52 = 109.204 VDC

Div. Il (#12 Battery) current at Time Step 53 = 57.95 Amps
Div. |l (#12 Battery) voltage at Time Step 53 = 110.130 VDC

For the Div. | system, the current due to the emergency lighting load will be subtracted,
as the emergency lights will switch off once AC power is restored to the holding coil for
the DC contactor feeding Panel L40 (Reference 10.4) at the end of the SBO event.

Div. | Emergency Lighting current at Time Step 52 = 13.94 amps

Therefore:

Div. | post-SBO 125 VDC system load = 61.54 —13.94 = 47.6 amps
(at a battery terminal voltage of 109.204 VDC)
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Div. Il post-SBO 125 VDC system load = 57.95 amps
(at a battery terminal voltage of 110.130 VDC)
4.5 For full-rated battery discharge, the system loads present during re-charge would be

5.

the same as the 125 VDC system loads under normal plant conditions. Per
Operation’s Logs (Reference 10.7), these normal loads are very consistent. Two

- separate months of data were reviewed and the highest load value selected for each

Division (Attachment 03):
Div. | normal system load = 23 amps
Div. Il normal system Ioad‘ = 24 amps
The loading recorded in the logs was very consistent. The panel ammeter has
an accuracy of 1% of the 150 amps full scale range or +/- 1.5 amps (Reference
10.20). The current shunt has an accuracy of +/- 0.33% or 0.495 amps (References
10.20, 10.21 and Attachment 5). The ammeter scale has 2 amp graduations for a
readability error of +/- 1 amp. Combining these errors statistically using a square-root-
sum-of-squares method:
Total ammeter uncertainty = (1.5%2 + 0.495%2 + 142)*/2 = 1.87 amps.
Therefore an uncertainty of +/- 2 amps will be considered to apply to the log readings.

For conservatism, the upper limit and lower limits on-normal load will be adjusted by
+ or — 3 amps, giving normal load limits as follows:

Div. I minimum normal system load = 23 -2 - 3 = 18 amps
Div. | maximum normal system load = 23 + 2 + 3 = 28 amps

Div. Il minimum normal system load = 24 - 2 - 3 = 19 amps
Div. Il maximum normal system load = 24 + 2 + 3 = 29 amps

ASSUMPTIONS

5.1

None
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6. ANALYSIS

From |EEE 946-1985 (Reference 10.8), the battery charger SIzmg should be evaluated using

the following formula:

1.1x AHR

A=—7"F""+1L
T .
A = Charger Rating
L = Station Load
AHR . = Battery Discharge in Ampere Hours
T = Hours to Recharge
1.1 = Compensation for battery losses

No correction factors for altitude or temperature are needed for the chargers in use at
Monticello as temperatures are less than 50 deg: C and altitude is less than 3300 feet.

When solved for time (T), equation 2.1 becomes:
1.1x AHR
T=—""2
A-L

Division | Calculation (D10 or D40 re-charging #11 Battery)

For a Station Blackout, design basis discharge event (DIV 1):

During re-charge foIIowihg a station blackout event, the continuous load given in Input
4.4 will increase as voltage increases during re-charge. The load will be considered

constant resistance for conservatism and adjusted for the maximum charger float .
voltage of 130.5 volts, as defined in procedure 4510-PM (Reference 10.19).

The 2004 version of IEEE-946 notes that the actual percent charge restored to a ba{tery
when using the given sizing equation is dependent on applied voltage. To ensure a

95% restored charge consistent with the standard, a charger voltage output in the
equalizing range may be necessary. Per procedur'e 4510-PM, the maximum

equalizing voltage for the 125 VDC chargers is 135.8 VDC, or 2.342 volts / cell. Note
however, that during the current limited portion of the re-charge cycle (bulk phase)
battery voltage rises over time to the charger setting. As an example of this charging
response for lead acid batteries reference the following excerpts from C&D Batteries
and NRC (References 10.22 and 10.23). At the onset of charging, battery voitage

would be well below normal float voltage.  The average current available for re-

charging the battery would then be reduced as voltage rises, due to the corresponding

increase in current to the system loads. The voltage rise can be conservatively
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Excerpt of Reference 10.23:

Voltage or Cuirent Amperes.

= Amps

= - Voltage |
m— % AH Retum

Adjusting system loads as discussed and applying the sizing equation gives:

L =47.6 amps x 130.5 VDC / 109.204 VDC = 56.9 amps
A =75 amps Input 4.1

AHR = 263.01 amp-hours Input 4.2

T=(1.1x263.01) / (75 — 56.9)

Input 4.4

T =16.0 Hours (Diy. I, re-charge after design basis Station Blackout event)

For a full-rated battery discharge (DIV |):

The system load considered for calculating time for a recharge of the battery after a
discharge of its rated capacity is taken from Operator logs of the battery charger output
current during normal plant conditions.

L=23 amps +/-5 amps Input4.5

A =75 amps minimum
A= 82 amps maximum




MONTICELLO NUCLEAR GENERATING PLANT CA-91-006

TITLE: | | Revision 4

125 VDG Battery Charger Sizing Page 9 of 33

AHR =495 amp-hours maximum Input 4.3
AHR = 488 amp-hour minimum Input 4.3

Tmin= (1.1 x488)/(82-18) = 8.3'h6urs
Tmax = (1.1x495) /(75 -28) = 11.6 hours

T = 8.3 Hours to. 11.6 Hours (Div. |, re-charge after full rated battery discharge)

Division Il Calculation. (D20 or D40 re-charging #12 Battery)

For a Station Blackout, design basis discharge event (Div ll):

During re-charge following a station blackout event, the continuous load given in Input
4.4 will increase as voltage increases during re-charge. The load given for the Div. Il
125 VDC system can be conservatively considered constant-resistance and adjusted for
a maximum charger float voltage of 130.5 volts, as defined in procedure 4510-PM '
(Reference 10.19). See the discussion for the Division | station blackout charging
calculation for justification of the use of 130.5 volts for determination of system loads,
even if the actual recharge is performed with the charger at a maximum equalize setting
of 135.8 VDC. :

L = 57.95 amps x 130.5 VDC / 110.130 VDC = 68.7 amps  Input 4.4

This is a large load and bounds the Div. | considered maximum recharge load by a wide
margin. As a significant portion of the loading is due to constant power and constant
current loads, a DCSDM software run of the Time Step 53 loads was executed witha
battery node voltage of 130.5 VDC. The output report of this run is given in Attachment
4. The calculated load value of 60.25 amps from Attachment 4 will be used.

L = 60.25 amps ' Attachment 4
A =75 amps , Input 4.1

AHR = 240.49 amp-hours Input 4.2

T=(1.1x240.49)/ (75 — 60.25)

T = 18.0 Hours (Div. ll, re-charge after design basis Station Blackout event)
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7.0

For a full-rated battery discharge (DIV II):

The system load considered for calculating time for a recharge of the battery after a

discharge of its rated capacity is taken from Operator logs of the battery charger output
current during normal plant conditions.

- L=24amps +/-5amps Input4.5

A =75 amps minimum . Input 4.1
A= 82 amps maximum Input 4.1
AHR = 495'amp-hours maximum Input 4.3
AHR = 488 amp-hour minimum Input 4.3

Trmin = (1.1 x 488) / (82 - 19)
Tmax = (1.1 x 495) / (75 - 29)

T = 8.5 Hours to 11.9 Hours (Div. ll, re-charge after full rated battery discharge)

CONCLUSIONS

IEEE 946-1985 (Reference 10.8) recommends sizing battery chargers foran 8to 12
hour re-charge time, considering a battery discharged to its full rating and normal DC
system loading. The corresponding re-charge times calculated were:

Re-charge after full rated diécharge with normal plént loads
Div. |, 8.3 to 11.6 hours
Div. Il, 8.5 to 11.9 hours

These calculated times are within the IEEE 946-1985 recommended time range of 8 to
12 hours. The 125 VDC system loading range assumed incorporates tolerance for
reading uncertainty and margin. Therefore the charger current limit settings are well-
matched to the battery size considering system loads and in accordance with the
standard.

IEEE 946 recommends that charger output current capacity exceed the combination of
continuous system loads plus the largest combination of non-continuous loads that
would be likely to occur simultaneously during normal operation. With continuous loads
less than 30 amps and charger output current capability of 75 amps (minimum), more -
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than 45 amps is available for simultaneous non-continuous loads. During normal plant
operation, additional non-continuous simultaneous loads are very unlikely to exceed 45
amps. '

Recharge times were conservatively calculated for a design basis battery re-chargé
considering the continuous loads that would be present post-event:

Recharge after a Station Blackout, design basis discharge event:

Div. 1, 16.0 hours
Div. I, 18.0 hours

The calculated times demonstrate that the each charger’s sizing is adequate to supply
the maximum combination of continuous loads present after a Station Blackout event
and re-charge its battery in a reasonable time (to 95% capacity). The 125 VDC system
loads assumed during recharge after the design basis event were conservatively
adjusted to correspond to maximum float voltage for the entire recharge time period.

Note that AR #01131103 documented an issue with the 2nd method of determining
acceptance for Tech Specs surveillance requirement SR 3.8.4.2, i.e. that the battery
chargers can accomplish a re-charge in <= 8 hours after a design basis discharge event
(SBO). AR # 01456839 formally documented this issue as a non-conservative Tech

~ Specs surveillance requirement and established administrative limit for the 1% method of
meeting SR 3.8.4.2. The administrative limit 125 VDC system battery charger output
current was established as >= 75 amps. ‘

The basis for the second method of SR 3.8.4.2 involves achieving re-charge of a battery
after a service test with the maximum continuous load applied to the system that could
be present regardless of plant conditions. The service test would essentially
correspond to the design basis load profile modelled in the battery calculations for a
station blackout event. The maximum continuous loads would be as determined in this
calculation based on a review of the continuous loads applied at the end of this event.
Thus, this calculation demonstrates that re-charge would occur in this case in
reasonable time. However, this method of surveillance of the battery chargers would
not be used at Monticello as battery testing is performed via a modified performance .
test, which of necessity discharges the battery to a greater degree than a service test.
The most precise way to ensure the battery charger is capable of performing its design
functions is to test it per the 1% method, thus ensuring it can supply adequate current at
float voltage for a 4 hour time period.

F-inal resolution of the Tech Spec issue described in ARs 01131103 and 01456839
requires a permanent change to the 1! method of meeting SR 3.8.4.2. The criteria
should be changed to >= 75 amps for 4 hours (as is presently administratively
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8.0

controlled). It is recommended that 2" method of meeting the surveillance be removed,
as this test method is not used at Monticello. This calculation shows that a charger
current of 75 amps is adequate to re-charge the 125 VDC batteries within a reasonable
time after a design basis event and considering continuous post-event loads .

FUTURE NEEDS

9.0

AR # 01456839 tracks completion of a License Amendment Request for Technical
Specifications SR 3.8.4.2. The first option should be changed to >= 75 amps, as is
currently administratively controlled. The second option should be removed from Tech
Specs as this test option would not be of practical use at Monticello. This calculation
determines that a charger test to >= 75 amps for 4 hours demonstrates the ability to re-
charge batteries after the limiting Station Blackout event in reasonable time, considering
the largest combination of 125 VDC system steady state loads.

10.0

ATTACHMENTS
Attachment 01 - Excerpt of C&D Technologies, Publication 12-316, KCR-13 Lead-
. Calcium Standby Batteries

Attachment 02 - Spreadsheet showing total discharge amp-hours for Div. [ and
Div. I 125 VDC batteries based on SBO battery calc load profiles

Attachment 03 — Excerpt of 2010 Ops Log for D10, D20 charger output current,
Sept. 2010, Jan. and June 2011 ’

Attachment 04 — DCSDM sofiware sizing report showing calculation 02-192 Time Step
53 loads at a battery node voitage of 130.5 VDC.
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Attachment 01 - KCR-13 Battery Ratings: Excerpt of C&D Technologies, page 1 of 2
Publication 12-316, KCR-13 Lead-Calcium Standby Batteries:
Excerpt of 02-192, MNGP 125 Volt Div. Il Battery Calculation

C:E9° FLOODED m

Excerpt of C8D Technologies

Doc. 12-316, 2007
RATINGS TABLE: AMPERES
’I‘_lnminulﬂétgsﬁ?‘l‘F(QS‘c) in1.21E R "_ | 8G {includes cannactor voltage drap). ~
Amperas
.- Nominal AH - -

Finaf Volts Modals Rating " 8hr - 41hr B ) | 15hr | . 1hr 30 min 18 min 1 min
KCR/KAR-5 200 26 - . 4 - 50 77 4 128 165 . 243
KCR/KART 250 Y 53 . 85 101 - 128 173 2 300
KCR/KAR-D 330 M 71 G a7 136 168 23 o4 #2

- | kcrkagA1 410 52- 88 108 - 166 1 206 284 _ @64 508
1.75 KCR/KARA3 495 1 08 13t = 204 254 351 450 655
KCH/KARIE| 577 72 124 5270 237 T 207 411 . 632 707
KCR/KAR-17 860 g2 142 c 1740 - 72 27840 470 804 87t
KCR/KAR-18 742 g2 159 105 203 - 978 520 664 94D
KCRAKAR21| 825 108 178 © 26, .| 332 L _413 56T 728 1028
KCR/KAR-5 104 24 4 40 74 of - 122 154 213
KCR/KAR-7 230 80 51 R - R g5 AT 158 108 | ~ 764
KOR/KAR-D 919 40" 68 R 126 R - 201 284 353
KGRKAR-1 401 s B0 84 02 185 | e[ geo 327 435
1.78 | KCR/KAR-13 479 B0 102 124 181 - 220 |/ I 560
KCR/KAR-IG| 558 i 119 C 145, 5| 23R L 975 375 477 682
KCHKARA7| 637 L 80 . 126 : 284 R | 429 542 - 746
KCR/KARA8| 718 gL 162 203 .. 950 474 596 . 812
KCR/KAR-21 a02 S 100 169 310 E R 518 © 653 sat
KCR/KAR-B 100 R 30 71 R 114 140 . 183
KCR/KAR7 231 - 29 . 49 a8 S 108" - 143 475 224
KCR/KAR-O 310 - R 65 117 N 191 P33 - 204
KCR/KAR-11 300 | 50 [ 1S O v A 235 280 364
181 KCR/KAR-13 464 N o7 178 : 248 - 200 . 88T 467
KCR/KARAE| 541 -88 114 - : 207 P oPeY 330 422 - 669
KCH/KAH-17 818 4 150 er 27 | 208 472 - 621
KCA/KAR-19 808 BT - 146 i 284 . 823 - 429 BT 677
KCR/KAR-21 774 a7 . 161 T1ma 280 983 T 469 877 736

*Data baead en discharge direaty frem 2 72-hewr float condition per IEEE-450 p
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Attachment 01 - KCR-13 Battery Ratings: Excerpt 6f C&D Technologies,

page 2 of 2

Publication 12-316, KCR-13 Lead-Calcium Standby Batteries:
Excerpt of 02-192, MNGP 125 Volt Div. Il Battery Calculation

. CSETECHNOLOGIES

_Excerpt of02-192; rev.3 |

Ralmg Table

C&D TECHNOLOGIES, R€C

KC’R - Amperes
Fipsl Valmgv.»l ?5 VDG 8l TN CF

FAY: -cﬁlaﬁlg-’?m :

1520 [ 30

A5

The

e

.3"&‘ ‘

iz | o | e

ar | or

1032

16
et

Br | hr

33T pis oy,

1645[199.4[128.3

105.0

043

048

S04 4

3130.8[ 246

050175

13.7

11.21 95

EE PIT0135.

T207POLAIT3.

1451

126.0

Mo

85.1]5:

IETEE

*5.5P1.8

15.9

13.811.6

11.7 BovAp:

IR68612 3.0,

103

168.0

1137

86.7| 70

7{518[410]

34009 02,5

18,3155

 B58.0)

-F(b 4

364 0p31.5284.1

2377

2064

130.81107.6) B7. 9 746

48] 315142

37 136.0108.4

35.219.4]

§ X

503:

§50. 2H 0063509

193.3

2544

17090130.6106.2] 59.7

77.7] 614

50:8013.3/33.5

723 1)

¥ 16934

3987,

531.7H81,81411.1

14283969,

100.3

152.3

1559154

90:7 | 71.7

59.3}50:6(38.2

319270}

9 7713

GEER!

60381548 81467

EEEH]

3388

2784

1752

1035/ 919 [ 7.7}

57.81447

36.5]30.81

1048 7 jdid

740.7,

664.2i605.21519.5

115.0

3711

2548

1032

1>n-o|1;4 A

116,04 92.3

75.5065.3

50.6041:3]34.9}

1,028.3[921.3

212.0Y

37,6651 3673

4737

4123

[279.6

315.1

175.9149.1

120810303

ESaSI?J.l

56.846.4/30.3]

‘Al éritical ralcalations mni be'verified with CRD appilcm:mms
Speuﬁcanms 13 subject ko thanpe w wn!mmnume ’

FORVEESD AT

REVDATE BIE0

0[]
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“Attachment 02 —- Spreadsheets showing total discharge amp-hours for page 1 of 2
Div. | and Div. Il 125 VDC batteries based on SBO bhattery
Calc. load profiles (from calc. sizing worksheets)

[time Step [Duration _|Div. I'Batt. Current [Div I Batt. Dischrg |

|dminutes) | amps). | {ampHours) |

 2.483833|
1.296500|

3| emon| 34933500
o v 1 386833 N
) 1.030233 )

32.335000
30. 019833 ]

ooty o 01 s b r-'

!
1

=3

t
¥

57 2% Mo
“110:52]
T
172 _ !
e 28.718667 )
A05:58] 1759667
10822 1:803667

A% Tin evsiép-:iflsvalbéEfﬁnfeasedf perCAPAR#DfM?lMEG {see}E&l‘l}SSMj e

_TotalDuration=| "~ -240.00!‘minutes _

~ Total Discharge=! 263 01 amp~hours
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Attachment 02 — Spreadsheets showing total discharge amp-hours for
‘ Div. | and Div: 1l 125 VDC batteries based on SBO battery

Calc. load profiles (from calc. sizing worksheets)

DivIBatt: Dischrg |

" 9.005000

14,455000

i

“Total Duration: © 240,00

1.764333]

lestcassta

minutes,

Total Discharge =

9, amp-hours:

page 2 of 2
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Attachment 03 — Excerpt of 2010 Ops Log for D10, D20 charger output
current, Dec. 2014 and July, 2015 ’

OWI-02.03 Dpambor Rounts

Turbiss Bullding East (2040)

13HVDG CHARGER FOR #12 SATTERY CUARENT Moxiial = 20 A
D20 Mo 50 Unfis: kg ) BATTERES Sz 11 Rec: 38
/312014 2000 2% Pelersen, Gary
12/3172014 QR00 4 Catey, e
/302014 2000 b Pelerien, Gary
12302014 0A00 " Casey, Joa
1200014 2000 2% Petersen, Gary
12{2012004  QROD 4 Casey; e
13280014 200 2% Schaibar, James
12/282044 0EDO 2% Ramalkey, Mike
12277014 2000 2% Schaier, anvs
2270014 0B b2 Rasaley, Mike
12/262014 2000 2 Scharbed, lares
12/26a014 0800 b3 Ramaley, Mike
15RO 2000 24 Sehanber, lanss
1252014 0ROD b3 Ramaley, Mike
124242014 2000 b Pakterson, Soort
24014 OBDD 24 Klekow, Lowing
124297014 2000 - o PattErsnn, SORT
IYNEOM 08 13 Kiskow, Lwing
120232014 20600 bz Palfarson, Stk
12/2273014 08RO b Kiekow, Laaing
1212402014 2800 b Gugtafson, Stanky
121212014 0A00 4 Lawitance, BII
1272042014 2000 % - Patterson, Sexit
122002014 QR0 24 Lewence, Ol
121182014 2500 7 ) Kttenbented, Rick
124192014 0800 24 Levfsnize, B
121102014 2000 24 Kothartbaitel, Rl
12182014 0800 23 Levireice, Bl
121702014 2000 pX Lagey, o
1172054 0B b Hginks, JefTrey
1416014 2000 24 Cagy, Me
12/46/2054 0800 F2 Hegnhs, Jefrey
12/1572014 2000 pi Catey, Jog
11512034 OBOD ¥ Helnks, JafTrey
12/142014 2000 24 Brokty, Cay
12/142014 Q000 4 Peersen, Gaiy
LHIR0I4 2000 23 Nebia, Mattlicw
11372014 08M 24 Petersen, Gary
12/1272014 2000 4 Biokh, Cory
/17014 QB0 Fi3 Petersen, Gary
L7104 2000 25 Brokh, Cory
1147014 QB0 24 Petersen, Gary
RHeEna 200 4 Albcd, M
121072014 0800 21 Bl David
/A0 2000 b AdbokT, Me:
/092014 9400 b3 Ramaley, Mikes
120672014 2000 2% Albekt, He
12/082014  QA00 b2 Pattarson, Sekt
LRITROM 2000 24 Nebila, Hatthew
12/0772044  QHOD % Parterson, SOt
12a6/2014 2600 24 gy, Joa ’
120062014 0800 25 Patetson, Sentt
0572014 2000 24 Catey, Yoz
120572044 QBOO # Palferson; Souft:
120473084 2000 24 Casey, Joe
L0014 D000 ] PaRtedmn, Seoft,
12032014 2000 b3 Ketherieutal, Rikk
/032014 0800 24 Senely, Loa

/240 | 1722/20%%

page 1 of 8
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Attachment 03 — Excerpt of 2010 Ops Log for D10, D20 charger output page 2 of 8
current, Dec. 2014 and July, 2015

Turbine Bulldiw Exst (Z010) OWT-02.01 Dperator Rounds
128YDC CHARGER FOR #1272 BATTERY CURRENT Haityal = 20 A

‘20 Har! 50 Unhs: AFps BATTERES Sap: 1 Rec; 3%
VORIIA 2000 24 Kotthanbeitel, Ric

12/0372014 G100 1SQLATED Senhy, Lee

1042014 2000 ISOLATED Kotharbeqtel, Ri

DiagF2014 0800 H Senehy, Les

D-20 NEG TQ GROUKD VLT Nairil = 65V

pe Mt 60 Uults: Volls BATTERES Segt 12 Re: 40
123172014 2000 23 Pelisen, Gafy .

VPRNA 00 66 Easey, e

1203002014 2000 il - Pedgrss, GaLY

12/ID14 0800 67 Caney, oo

22014 2000 67 Padergen, Gaty

DJFHAD4 0800 7 Catey, Joa

1342002014 2000 66 Schaabar, lafres

12/2812014 0400 & Ramaky, Mkg

LYANA0IA. 2000 66 Schamer; James

1242772014 0o 66 Remakey, Mike

DJI6R0I4 2000 6 Sehater, Jaes

14262014 0000 3 Ramakey, Mike

DEANA 200 66 schater, e

/252014 0A00 73 Raingley, Mike

07247014 2000 7 Paiterson, Seott

22242014  Qp00 57 ek, Lonny

L72IRA 2000 57 Paiterson, Sech

14230014 CROD 7 Kk, Lonny

R0+ 2000 57 Patesson, 5okt

/27014 0600 7 Yoekow, Lesing

A0 00 - 87 Gustatson, Stardey

1j21E014 0000 £7 Lavieice, BIR

PF200014 2000 57 Paitesson, Sorty

2720014 QR0 £2 Lavmeics, Bl

12162014 2000 67 Ketbanbetrhed, Rik

127152014 6B00 &7 | awrence, Bl

1102014 2000 67 Wothenbesrhd; Rick

eI <1 L &7 Lavirenca, Bl

LHIIDN 2000 7 Gy, 0

121772014 000D &7 Hanks, Yetresy

/162014 2000 57 Casey, Joe

/1672014 Q400 &7 teiniks, Jedtroy

L7i57E014 2000 &7 Casey, o

AIS2014 0800 6 Heinks, Jafirey

1271472014 2000 56 Bichch, Govy

RAI4014 0800 5 Pederaen, Gary

2/1IRNIA 2000 7 Noble, Malthow

12/13/2014 0BOO £7 Pedgraen, Gaty

R4 2000 57 ok, Cory

124122014 Q00D £7 Petorosn, Gaiy

THI2014 2000 67 Brokh, Cory

121172014 QB0 &5 Pétesroin, Gary

DANOI4 2000 73 Albokd, Nie

DJIANA 0800 56 BHlly, Davi)

127043014 2000 67 Aok, Mic.

/037014 000 &6 Ramaley; Mika

VYKL 2000 57 ANLAS, M

2MR4 4600 F-%3 P, Soolt: Notifial CRS, AR 01458596 WR (01660

12072014 2000 22 Fcile; Matihety Notfiod CRS. AR DIA5R796 WR 001669

Ligran4 0800 Fx3 Pabesrsony, S0kt Netifial CRS. AR D1456586 W 001665

L6204 2000 K3 Casey, Joe Beliaf £RS, AR DIAFATSE WR BOIGE3

12(06/2014 QD00 66 Patergon, Sl

13/ 240 1/32j 7015
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Attachment 03 — Excerpt of 2010 Ops Log for D10, D20 charger output
current, Dec. 2014 and July, 2015

Yorbises Bullding Exst (2010) OWI-02.03 Operabar Roundy
D-10 VOLTAGE-FLOAT #11 BATTERY Nostal = IV
DiD #1286 Maw: 132 Unks: Vol BATTERES Seq: W Rec: 20
1213672014 OBAD 131 Ramaley, Mika
12725014 2000 31 Schabor, Jarress
120250014 080D 131 Ranaky, Mike
12724014 2000 131 Palterson, Seoft
12372014 - 0800 131 Kiekaw), Lominy
/204 200 o1 Paterson, Seott
14232014 Q800 i3 Krkew, Lonny
122272014 2{K0 131 Pattaeeon, Scot
12/2272014 QBOO 131 Klekew, Losiny
121212014 2600 131 Gustafson, Sankey
21014 0800 L3 Lawence, Dl
1242072014 2000 131 Paterson, Sooft
L7207014 4600 13 Lawrence, Dyl
12/1972014 2100 131 Kathanbetitel, ik
wia014 4000 131 Lavaenc, Bl
1L/1072014 2000 131 Keitiertitel, Rk
27180004 800 131 Lawrence, Bl
/172014 2000 1 Casey, Jo
121772014 0800 m Heinks, Jeftrey
WHHWI4 200 m Casey, Yoo
12/16£2014  OBLO pi 3] Hesnks, Jeffrey
127157044 2000 31 Casey, Jo&
12/155014 QU0 131 Heanks, Jelfrey
1271472014 2000 130 Brokeh, Cory
12/442014 QO 131 Petetzen, Gaiy
1271372014 2000 13 Mobie, Matthew
2/13/2014 QB m Pades gen, Gary
12717014 2000 131 Broch, Cory
1271272014 QBOD pas Peteesen, Gary
L2014 2000 10 Biokh, Cory
21112014 0800 13 Peter o, Gary
1212014 2500 B3 Aok, N
1275073004 4600 3 Biila, David
120572014 2500 131 Alveld, Nic
127090084 4300 i Raaley, Mike
130872014 20 131 Altold, Ne
LAOBR04 Q600 13 Paftesrson, Souft.
TR0 2000 131 Moble, Matitiess
LRIANA QR0 13 Paktitzon, Scoft
120062014 2000 131 Caizy, Yo
12/06/2014 QRO 131 Patterson, Soolt:
12/051014 200 it Casay, Joa
L5014 0800 m Batterson, Scott:
ZMAR0I4 2000 1 Casey, Jo&
20472014 QU0 3 Batessod, Scoft:
LRI04 200 13 Kethenbestel, Rk
/032014 B0 13 ey, Lse
L/RN4 2000 131 Kethienbeuted, ARX
12/0273014  GBOD ji3 Sk, Lee
LOLA0M 2000 131 Kethenbeied, Rk
120172044 0800 13 Smeby, Lea
125VDC CHARGER FOR #£1 BATTERY CURRENT Howial == 25 A
D P 50 Uats: Amps BATTERES Serpr 39 Rer: 30
L1014 2600 n Petexcen, Gary
273014 0000 a3 Casey, Xe
270014 2600 B Petersen, Gary
127307014 Qa00 k] Casey, Joe
121292014 2000 n Petaegen, Gary
a7 { 240 1/23/101%

page 3 of 8
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Attachrhent 03 — Excerpt of 2010 Ops Log for D10, D20 charger output page 4 of 8

current, Dec. 2014 and July, 2015

Turbine Bullding East (2010) OWE-DZ03. Operator Rounds
175yNC CHARGER FOR 41 BATTERY CURRENT Norrnal = 35 Ayrs
big x50 Units: A BATTERES S0 39 Rec; 30
13292014 OBOO 3 Casey, Joe
22{2B014 2000 n Scharber, Tanys
1272003014 OBD0 3 Ramaksy, Mk
1227014 2000 n Sehater, Tanes
1272742014 GROD 2 Rarmaky, Mike
12602014 2000 3 Sehwher, Tames
127262014  OBOD 3 Ramaley, Mika
12572014 2000 3 Scharber, lames
1272512014 ODLO P Ramalkey, Mika
1242014 2000 n Paterson, Soo
127240004 OBD n Kielnw, Loaing
1262373014 2000 b1 Pafterson, S
220 HI0 n Kiabtrsy, Loing
12014 2000 n Paktesrsan, Sookt
1272272014 Q000 n Kiekiwi, Loty
17252084 2000 bi  Gaigtaleoiy, Siaiey
A2/2ER014 QRO 23 Laviresica, TN
1272072014 2000 P Pattarsan, St
122002014 QUOY Vi ] Lawirance, LI
1271972014 2000 3 Kotherbeurtel, Hick
131972004 QRO n Lawrenca, 0
127102014 2000 % Kolteisbested, Rlck
171872014 QB0 b3 Lemence, TN
127172044 2000 3 Casey, Joa
2HIA04 QDD 3 Penks, Jeffrey
7162004 2000 2 Casey, Joa
1274612084 QDOO B ks, Jeflrey
171502014 2000 3 Casey, Jo
171502013 QD00 = Hel¥s, Jeftrey
127142014 2000 3 Braeh, Coey
1271472084 QBOD Fi2 Pedaroen, Gary
113014 2000 i Motile, Maithew
127132004 G300 3 Prlirees, Gary
127132014 2000 n Broky, Covy
27122014 G900 b1 Pelureed), Gary
17142014 2000 Y Brokh, Coey
12(1ER014 G900 3 Pelirsen, Gary
1271072014 2000 X L
12{1072014 4800 3 Bisily, David
127092014 2000 2 Alioks, M
13/0972014 QROO % Ramaiep, Miks
1002014 2000 k] Alhold, Mg
12/0072034 000D b1 Faitersn, St
2070004 2000 3 Mehie, Matthes
RIONI4 (B0 3 Poftrrson, Sool
120612014 2000 3 Cazsy, oo
127062034 0000 3 Paterzon, Soutt.
270572014 2600 -3 Caey, Yo
127052054 QBOD i Paitesson, SO,
1200472004 2000 3 Casey; Xoe.
1202014 OBOD 3 Patterson, Soott

. iM0I0i4 2000 3 Ketherbeitel, Rick
21032014 0000 3’ Seedy, Les
1279202014 2000 3 Ketheibeutel, Rick
1320014 OEOO b1 Sriedy, Los
L0 2000 3 Kethanbeutal, flck
17052014 QRO Fxd Srinabyy, Lo
38/ 240 1/22/301%
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Attachment 03 — Excerpt of 2010 Ops Log for D10, D20 charger output page 5 of 8

current, Dec. 2014 and July, 2015

Turkine Bullding East {2010)

QWI-02.03 Opesator Rounds
D-20 VOLTAGE-FLOAT 842 BATTERY
D20 M 130.5 Ma 1145 Unis: Yoks BATTERES Seq: 41 et 30
O7AHIDS 2000 13 Cavy, e
02/30015 QB00 133 Bk, Cory
07/0{2045 2000 113 west, Alex
02/04/2015 0800 113 Peleysen, Gary
125VDE CHARGER FOR #12 BATTEAY CURRENT NofmE! = 220 Avgs
D20 Mt 50 Dalis: Avps BATTERES Sy 12 Ret 39
07352015 2000 # Rarakey, Mike
07/3ERDIS 0300 24 Kevaanen, Qi
072015 2000 b2l Kiwianan, Quaned
O7/30R015 G800 % Kewrnen, Qumen
02/29/2D15 2000 b1} Petevom, Gaty
02/232Di5 a800 L3 T8y, Joe:
07/202015 21300 L3 Pelersen, Gary
07/28/2015 Q0D ] casey, Jo
0772772015 2000 L Peterses, Gary
02/27/2015 0800 b2l Casey, Jok
*07/262D15 2000 24 Kranz, Ned £
07/26/2015  0G00 2] Natkwd, Coiey
07/2512D15 2000 24 Kiang, Hel &
O7/25/2015 Q0D 2 KarkhioH, Corgy
02/243015 2000 2 Kranz, Ned T
07/24201% Q300 b Karkhof, Covcey
w2015 2000 % Kranz, Ned &
7f2372015 0300 2% Karkhoff, Texey
07232015 2000 % Pattarson, Skt
7222015 0000 P13 Allxold, Mig:
07/21/2015 2000 b33 Patesson, Soot
0262015 0800 b1 Albokd, Me
07202015 2000 » Patutu, Soor.
772072015 4800 4 Albokt, Mic '
07719245 2000 % Patberson, Se0l.
0/1572015 QR0 4 LEmence, Tl
07718/2015 2000 24 by, Lo
0/182015 ap0 4 sty e
077172015 2000 bl Sy, Lo
0217015 0800 2] Lawirence, Jil
FAG0I5 2000 L3 Sy, Les
O7/16R2015 0000 # Lawpencs, [l
077452015 2000 % Cavey, oo
ORAS2015 0800 b2 Ketferbeutel, Rigk
D 142015F 2000 # Casey, Yo
7142015 QBOD pL3 Haotbranbcuted, Hick
IS 2000 1 Cassy, &
/132015 0000 2 Kathesbentsd, Rk
DF{1ZRMME 2000 b7} Biokch, Cory
W132015 OB pL3 Petioen, Gary
O7/152015 2000 # Bokch, Cory
02/112015. 0300 L3 Sy, Les
O7ALDfZNIE 2000 21 Brokh, Cory
0403015 0RO 74 Pedeisen, Gary
07/08/2015 2000 2] Brokh, Coiy
7/0%/2015 40D 4 Pedpra, Gaty
W/0BZDIS 2000 . b Albold, tee:
7/05/2015 0600 24 Pelavaen, Gary
AR 2000 % Albokt; Hie:
WA7ADIE 000 2% Waniapien, Ben.
-UP/062015 2000 24 AlDoKS, Kt
07/06/2015 QGO0 # Pattersan, Kotk
i3/ BfIB{ 2015
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Attachment 03 ~ Excerpt of 2010 Ops Log for D10, D20 charger output page 6 of 8

“current, Dec.. 2014 and July, 2015

Turktine Buifding East (2010) . DWI-02.0) Operabor Roundy
125VDC CHARGER FOR #12 BATTERY CORRENY Namal = 20 Ay
D2 . i 5D LVINS: Arvype " BATTERES - seq: 13 Ree: 39
D755 2000 24 Casey, 1o
O7/05/2015 00O 24 Paterson, ool
AR 2000 24 Catay, Xe
07042015 0800 24 Patberatn, Sk,
O7/032015 2000 24 Casey), e
O7/03/2015 0800 L Pakberaon, So0H.
07/02/2015 2000 2 . Casey, Joe
D7/02/2015 0600 24 - Brokh, Cory
O7/01/2015 2000 24 Viest; Ak
07013015 pAoDd 24 Pedirsen, Gary
b-20 NEG TC GROUND VOLT . Nosmal = 659
D20 . P60 Lhihs: Yolis BATTERES Seq: 13 Rep: 40
O7/3LA015 2000 66 Ramaly, Mike
o7f31/2015 QBOO 56 Koranes, Quikan
07/3042015 2000 6 Kowvar, Quintis
D7/30N201% Q00 56 Kowanen, Quirken
0772902015 2000 - 56 Pelersen, Gary
O7/282015  0BOO 56 Coupy, Yoo
/2802015 2000 66 Pelarsen, Gary

©O7RRRMS 08I0 66 Casey, e

07272015 2000 -66 Pedpryssy, Gary

071271015 0RO0 6 Camey, X

02/26R2015 2000 23 Kianz, Hel B

07/26/2015 0800 66 Kaihiclt, Cofey

O7/25/201& 2000 56 Kranz, Nl B

07/2512015 0800 66 arkhol, Corey

00/2:4/2015 2000 o6 Kranz, 1l B

WizHDIS 8m 6 Karkol, Corey
07/232015 2M0 73 Krang, R B

[ei/EX) IO LT ] 68 Katktudy, Covey
07/222018 2000 6 Pakteraon, Skt
07/222015 DAOO 56 AlLCHS; M
07/21/2015 2000 6 Pakberson, Soot
07/212015 0RO 23 Albokf, Mic:

07/2042015 2000 5 Pakierson, Skt
07/20/2015  0EOD 65 Albeid, He

O7/A%IDIE 2000 66 Patterson, Soott

D7/A2018  QEMD 74 Lawresioe, Bl

07/16/2015 2600 66 Stnelsy, Lz

OFf1B2015  0BOO 74 Smeby, Lo

0717f2015 2000 6 Senabiy, L
07/17/2015  GROD 67 Laviience, B

OTIAGRHIT 2000 7 Sreby, Lue
0774612015 0000 7 Lewrence, B|
OO/L5R2015 2000 66 Casey, Joa
DP/AS/I015 0800 56 Koihanbetted, R

T ONMuDIS 2000 6 Catey, Yoo

DPAA015 0800 66 Koihanbeqted, Rick
02/11E015 2000 [ Casey, Joa
W0/132018  QA00 - 66 Kettierdrpiita), Rick: -
O2(12/2D15 20 65 Brokch, Cory
WAHLRENE 0800 66 Pelersen, Gaty

W/i1015 2000 5 Brokhy, Cory

07/112015 (80O 66 Stnelyy, Lo

72015 2000 56 Biokls, Coey
O7/10/2015 QRO0 66 Peergen, Gary

WANINIS 2000 &7 Brekh, vy
D7{0%72015 Q8o 68 Petersin, Gaty
14 } 223 BB I01%
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Attachment 03 — Excerpt of 2010 Ops Log for D10, D20 charger output .page 7 of 8
current, Dec. 2014 and July, 2015

Turbie Bidlding Exst {2040) " OWI-02.03 Dparakor Rounda
D10 VOLTAGE-FLOAT 211 BATTERY Howrngl = 130V

[l Mt 128 Max: 132 Unks: Violke BATTERES Say: 44 Rex: 20
0771472015 2000 131 Casey, Yoo

07714772015 0RO 131 Kolfrenbetel, AKX

07/4372015 2000 131 Casey,

0774312015 BROO 131 Kolfrerteute], AKX

07/1272015 2000 31 Brokti, Coey

0771272018 OBOO 131 Petossan, Gaty

W/142015 2000 24 Binkch, Cory

07712015 0000 130 Sriwdyy, Los2

07102015 2000 13 Brokh, Cory

07/10/2045 Q00D 131 Pelivsen, Gary

07/092015 2000 124 Bredch, Covy

D7/0872015 QIO 131 Pelaysen, Gaty

077082015 2000 - 131 Alboid, Mg~

07/03/2015  QBOO 31 Pefisen, Gaty

07/07/2015 2000 131 -Albokd, Mic:

0770772015 GB0D 31 Viamernl, Ban -

07/06/2015 2000 13 Alboks, MT

/062015 0BOO 11 Pattirsn, Soft,

OF/O5P2015 2000 131 Casey, Yoo

D7/Q5204S  GBOD "1 Patforson, Saat

D7/042015 2000 131 Casey, oo

QTNMRLS QOO 31 Pattisrson, Soott

0770372015 2000 131 Cacely, Rt

O7X32015 QRGO 320 Pattrcon, Soott

orfaies 2000 24 Cagey, e

RNINE 0000 13 Bigich, Cory

72015 2000 3 Wesk, Aax

0712015 0RO 131 Pelersen, Gary .

128VDGC CHARGER FOR #11 HATTERY GUMEW : Nexrmal = 25 Aps

[B4)] Ha: 50 Unis: Amrps BATTERES Seq 41 Rex: 30
7f32015 2000 3 Remaly, Mike

07352015 0000 b Kowanen, Quinksh

O7f30/2015 2000 3 Koy, Suinten

07/30y2015  0BOO 3 Ko, Quarien

O7£28201% 2060 £z} Peliraey, Gay

07f292015 0800 = Cawy, Joe

07f2R{2015% 2000 Ex Peleyees); Gary

7p282015 0ROD 3 Codery, Joux

0722015 2000 3 Petascen, Gary

f27015  QROD 3 Casey, X2

O7/26{2015 2000 B Kranz, Nedd B

07262015 OROD 2 Katkholf, Cofey

07/25/2015 2D00 23 Kranz, Hedl B

UI/2572015 OROD L] Katkholf, Corey

O7f242015 2000 3 Kiang, Med B

OFf24PIDIE DBOD 2 Katkholf, Corey

/2372015 2000 B Kmnz; B B

DS 100 ba Katkdiolf, Covey

0772202045 2000 - Pattzrumn, Sakt

0772202015 08O P Altoky, M

077212015 2000 3 Palteran, Sout

07212015 QROD 23 Alboid, Ric

D2f2IN201E 20KD 2] Paltasson, Soott

0772042015 GDD 3 Alboh, Mc

7192015 2000 £ Pattessed, Sl

?AY201% 0RO 23 LEurence, fi

771A2016  ED60 i Senetyy, Loe

r7i8/2015 QDD 3 Smelyy, Lew

29/ /1872015
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: Page 26 of 33
Attachment 03 — Excerpt of 2010 Ops Log for D10, D20 charger output page 8 of 8
current, Dec. 2014 and July, 2015 -
Yurbise Budldig Esak (2010) COWI-12.03 Qparakir Rourda
125VDC CHARGER KOR #£11 BATTEAY CURRENT Kowrnal = 25 Ags
D10 Max! 50 Uafts: Avps BATTERES Seq: 41 Rect 30
013015 2000 B Seneby, Les
0717R015 OROD | 2] | avirence, B
0771672015 2000 B Smelyy, Laa
/162015 Q000 ph3 Lavitenses, BI
Q152015 2000 3 Castey, Toe
771572015 G000 n Kelhesbeyted, Riek
07/14/2015 2000 3 Casey, Yoo
07/1472015 Qoo 3 Kathenhautel, RiK
7/43/2015 2000 B Casey; Toe
0771372015 00D 23 Kotentistitel, Ak
07/12R0MS 2000 b3 Brokeh, Covy
0741272015 00O 3 Petaroen, Gary
015 2000 Fa Brokh, Cory
DA 0800 2 sely, Lee
DZOROIS 2000 ¥2] Brodcts, Cory
7/ 12015 Q806 23 Peferae, Gary
DI/G3/2IS 2000 5 Binkh, Cory
07/03/2015 000 B Pezerse, Gaty
07/052015 2000 3 Albokd, e
07/08/2015 Q600 B Pefiias, Gaty
07/0772015 2000 P24 Albokd; e
D720 040D 2 Wisarapiesil, By
O7/06/2015 2003 i Aoid, Big:
/0672015 0600 n paktsstsnn, Seckt
ONOS2015 2000 23 ey, e
07/05/2015  QR00 fa PaRterson, Sk,
77042015 2600 B Casey, oo
DfOARME 800 bx Patterson, Sl
0270372015 2000 B Cazey, oo
Ona372015 0000 i Pattesson,. Sockt
02/02/2015 2000 r43 Catey, Yoo
07/022015 0400 3 Brokh, Covy
07/0872015 2000 B West, Alex
07/052015  0pod 2 Pitorcen, Gary
D=0 NEG TO GROUND VOLT . Hemal = 55 i
[0 Mo &0 Units: Yolls BATTERES Sa: 42 Ract 3t
07/3ER01F 2000 64 Raimalkey, Mike
D2ALR0IS  OB0O 54 Kevarias, Quistan
07 AN2015 2000 3 Kessanen, Quinten
D7/342015  QB00 63 Kovanen, Quistisn
02/292015 2000 83 Petixox, Gary
D7/25045 0600 £ Casey, T
02/28/2015 2000 63 Poterses), Gary
OF/282015 Q600 63 Casey, Jo&
07/27f41h 2000 63 Pedoizen, Gaty
0Y27R0M5 Q000 53 Caney, 2
07/26/3015 2600 $3 Kranz, Mel &
O7£2652005 0000 63 Karkist, Covsy
07/257201% 2000 £3 Kranz, Nell B
0772572015 QBOO £ Kackhiotf, Corey
0772472015 2000 43 Kranz, Ned &
22472015 0800 ¢ Karkhelf, Covrey
072305 2000 B3 Kranz, Red ©&
OW23I015 05D 63 KatEhoH, oy
DIFRRME 2000 £3- Pattrrion, Skt
22015 0B # Ak Nie:
WS 2000 # Pafterson, Scust
077242015 0600 2] ADoK, Mic
46/ Bf18/3015
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: Page 27 of 33
Attachment 04 — DCSDM software sizing report showing calculation page 1 of 6 -
02-192 Time Step 53 loads at a battery node voltage of 130.5 VDC.
Attachment F
Node Voltages
By: Date:
Check: i Date:
Xcel Energy ! Monticello - 126Vde DCSDM Verslon 3.0 A-\ttauhmem FD2DBA Paga FD2DBA1 of
Cale No, 02-192 Rev. 3 -

FD2DBA 3




MONTICELLO NUCLEAR GENERATING PLANT

CA-91-006

TITLE:

125 VDC Battery Charger Sizing

Revision 4

Page 28 of 33

Attachment 04 - DCSDM software sizing report showing calculation

02-192 Time Step 53 loads at a battery node voltage of 130.5 VDC.

page 2 of 6

Node Voltages
Goneralion Date: 08/25/2018 03:46 pm

D2
D2DBA
2 Batiery Composita Scenario

Battery:
Scenarlo:

Scenarlo
Description:

T TimeSkp:| 1. 2
Tima Step Range: [0 K |
T Pesmpuon Hode | Hote | Mode | [~ Tlade [ Mod= | Node | [~ Hoda | [ Fode | Foe
Voage | Voliage | Volags | Vokage | Volage | Vohage | Voltem § Vohape | Valixgs | VoRage | Vohsow | Volrpe | Volizge | Voags
- . VRe | oG | o) | VK) | (i | voo) | vc) § voo) | ovidy | oOC) | vod) | VD) | ODE) | OG)
V PATTERY D2 [EX S
z pa 75 OGTXST FAREL 021 [Fa I |
3 Em PATTENY GlaRGER Y2 [z R
¢« pm 7Y DG DIST PANEL D211 1275 12966
5 23 CONT. CODIE/A 2 1SOLBERGH AD 121 1Aaed
& pwscas ote 2 ATels CABINET [EA |
7 N 05 ANRUNGATONG Ei IE2S
] i 3 CORDENSATE BENCH BD [EXE RS
[ bR & AUYX PRBBENCHED 1N75 13010
L = ¥ 7 COMBUSTINLE GAS CORTIOL SYSTERA (GH0S1 B35 IS
W P EAWISEL B PROAAY 150L A BP VEAT BD 7] waaa)
7 EAANEL A ARG AUTO 30 YERT B 1075, 12923
17 jiwsww P 2 ATHs RVERTER 12275 203
w E® jircl RELAY VErTCcAL BD 35 I
W pe FUNTNE MANT WST VERTIGAL ED 35 ECE
& paz D IS0LVIV RELAY FAREL 1276 12
= %1 14 GOHTROL PANEL :mg [Erg|
" Lo iOADCENER 4104 X ERETZ
W pvs heov 1oAD CENTER 108 1075 12013
20 Leaon DG 312 CONTROL PAREL G EEEE
2t fAVSeg 3V SWITCHCEARR 12 125 1l
T v sHTcHGEAR A 2] 124597
23 it TN 16 (35 IECXE
24 feeer E0G 2 RET PRSI 1275 129654
Pl ) V10 PUAS NG SET G208 1075 1207y
S GOMERATUN METERFLY B0 (522 REXE
I ETY 2R (R7a] 1274
) [ | SRR [ I
w0 Fo FURSME BERCH BOARD 1275] ey
Xezl Energy / Manticallo - 125¥de DESDM Verslon 3.0 Allachmant FD2DBA Page FD20BA 201 FD2DBA 3

Cale No, 2192 Fisv. d




MONTICELLO NUCLEAR GENERATING PLANT

CA-91-006
TITLE:

_ o _ Revision 4
125 VDC Battery Charger Sizing Page 29 of 33

Attachment 04 — DCSDM software sizing report showing calculation
02-192 Time Step 53 loads at a battery node voltage of 130.5 VDC.

page 3 of 6

Node Voltages

Generalion Date: 08/25/2015 0346 pm
Ballery: D2

Scenarln:  D20BA

Seenarlo D2 Battery Composite Scanario
Descriptlon:

Time Sep:| 1 2
Tima Step Hange:

Foce fame Pracipion ] [ Rote | Modr | Noow | jooe | Wodv | Hote | Rode | Hede | Toge | Hode |
Voluge | Voluge | Voltage | Vohage | Yoage | Valmge | Veltate | Vohage | Vakape | Vohage | Vahtsge | Votuge | Votuge | Vokage
wec) | oct | ood) | woo) | tvoe) | oo | ool | opct | ooy | woc) | aods | voor | ooy | oo
31 s FaADwaS TE PANEL CAZR EIE S
E 5] o s ioas [ TR
) ] e amonciATaRs 13875 1899
Xcel Energy? Monticsllo - 125Vde DCSDM Vorslon 3.0
Cale No. 02192 Rev, 3

Attachment FD2DBA Page FD2DBA 3 of FD2DBAJ




MONTICELLO NUCLEAR GENERATING PLANT - | CA-91-006

: Revision 4
TITLE: 125 VDC Battery Charger Sizing o

Page 30 of 33
Attachment 04 — DCSDM software sizing report showing calculation page 4 of 6
02-192 Time Step 53 loads at a battery node voltage of 130.5 VDC. ' )
 Attachment G
Node Currents
By: Date:
Check: Date:
Xcol Energy / Monteello - 125Vde DCSDM Version 3.0 Attachment GD2DBA Page GD2DBA 1 of

Cale No. 02-192 Rev, 3 GD2DBA 3




MONTICELLO NUCLEAR GENERATING PLANT . ' CA-91-006

TITLE: _ Revision 4

125 VDC Battery Charger Sizing Page 31 of 33

Attachment 04 — DCSDM software sizing report showing calculation page 5 of 6
-02-192 Time Step 53 loads at a battery node voltage of 130.5 VDC. :

Node Currents
Generation Date: 08/26/2015 03:46 pm
Battery: D2

Bcenarles  D2DBA

Scenailo D2 Balfery Compasiln Bcenara
Descripilon:

Time Step: 1 2
Tima Stap Fange: PEE e
[ Tode flum poaeton WIHIMFW Hode &IIWIM Kode
Cuents | Comuls { Quramns | Crmats | Curents | Corremy | Cuarends | Currents | Cursafa § Ciawan | Cumints | Qunenix | Curents | Curenns
WMD) | (ADC) | (ADC) | IADCS | ADC) | (ADEY | {ADC) | {ADDY | {ADC) § (ADC) | {ADGE | (ADC) ] WADC) | {ADC)
1 BATTERY D2 [:4.3} 83256 N
3 pa v o6 e FArmLIR €5 a1
3 pen [ETTERY CRAROER 12 dm s
+ pan 250 10 DSTFANEL 021 (X3 e
T £ GONT. COGING § F50L FEACHBD [ EE)
t powsod b ATws cAmrET om0
T fosan Fos AnusenToas 06wk
' e ¥ 2 CGNOEYEATE RERCH ED - am Al
v_pw® gammmm a® L
[ == 2 CONTRIOL SYSTE! (a5 LY I
[ 55 AL H PROWEY 1500 AE VERT ED ne  ae
@ puen | AARIEL B R CS AT /B0 VEiTT 80 w e
[ AT PN 2 AW NVERTER ) [T T
1 = FPCIRELAY VEATIGAL B0 1 I ]
[ =) RTo9E FLANT W T VERTIGAL B m
[T TSOLVAY RELAY PAREL LT I}
7 e ¥ 1V OONTTIGL FAREL i 0ad
[ ) |20V LOAD CENTER 3104 00 45
== LOAD CENEA 4108 ad 130
0 poedi Enc HIZTONTRCE PANEL KT
N Vo 3% SHITCHEEAR 212 L T
72 jar e N o 14y
Bl Y KV EWITCHGEARS 16 ] ol 288
o fpmer | e N D00 aes
% hoon s PUMP MEBET e 0o 160
& [ous URIAIE GENERATGA MEIER F.Y 8 [T Y
2% [e ADWAGTE PANEL G224 [ R
Ell I T 0 [T T
Bl < DEYIEOARD ad 7z
Xl Enargy/ Momicello - 125¥Vde OCSDM Varslon 3.0 Attachment QD2DPA Page GD20BA 2 of GD20BA 3

Cale Ho.02-102 Fev. 3




MONTICELLO NUCLEAR GENERATING PLANT CA-91-006

TITLE: Revision 4

125 VDC Battery Charger Sizing

Page 32 of 33
Attachment 04 — DCSDM software sizing report showing calculation page 6 of 6
02-192 Time Step 53 loads-at a battery node voltage of 130.5 VDC.
Node Currents
Goneration Date; 08/25/2015 03:46 pm
Baltery: D2
Seenarto: DZBA
Scenarto D2 Baflery Gomposils Scenario
Dascription;
Time 3Mp: 1 2
Tirmo Slep Range: 100 KPR ti o
[ Fode fvae Preton Todh | P | o | BN = e T ol
e | e | ang” | | e “;'53,“|°£53‘ e | ooy { onar” | “Bar | oy | ‘G | o

LI 1] PAGNASYE PANE,, C243 [10] 149

¥ pleAR 00 ANRUHLIATORS [1:] 2

33 poAw SN (] = - | i |
Xeal Entrgy 7 Mopticalls - 125Vde DCSTM Version 3.0 Attachmeni GD2DBA Pagn GD2DBA % of GD2DBA 3

CaleHo, 2162 Hey. 2
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page 1 of 1

125 VDC Battery Charger Sizing

MONTICELLO NUCLEAR GENERATING PLANT

TITLE

Attachment 05 — Rammeter web page showing 0.33% accuracy for

current shunt model F150A50.
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