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Dominion Energy Kewaunee, Inc.
5000 Dominion Boulevard, Glen Allen, VA 23060
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Dominion’
April 5, 2007

U. S. Nuclear Regulafory Commission Serial No. 07-0008A
Attention: Document Control Desk KPS/LIC/CDS: R13
Washington, DC 20555 ‘ Docket No. 50-305

License No. DPR-43

DOMINION ENERGY KEWAUNEE, INC.

KEWAUNEE POWER STATION . '

RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION REGARDING
LICENSE AMENDMENT REQUEST 230,

“EMERGENCY DIESEL GENERATOR SHORT-TIME LOAD TESTING”

Pursuant to 10 CFR 50.90, Dominion Energy Kewaunee, Inc. (DEK) submitted a
request for approval of a proposed amendment to the Kewaunee Power Station (KPS)
Technical Specifications (TS) (reference 1). The proposed amendment would modify
KPS TS 4.6.a.5 to permit performance of the emergency diesel generator (EDG) short-
time load test at a reduced load. Specifically the proposed amendment would lower the
load at which the rated load test is performed from 2950 kW to a load band between
2730 and 2860 kW.

Subsequently, the Nuclear Regulatory Commission (NRC) transmitted a request for
additional information (RAIl) regarding the proposed amendment (reference 2). The RAl
questions and associated DEK responses are provided in attachment 1 to this letter.
Attachment 2 and 3 provide copies of a calculation and evaluation that were requested
in two of the RAl's.  Attachment 4 provides copies of selected “difficult-to-retrieve”
documents that are referenced in the RAIl responses. In addition, based on the NRC
guestions, changes have been made to the proposed TS and TS bases pages. These
changes are included as attachment 5 and are discussed in attachment 1.

Please note that the RAI responses attached assume implementation of a modification
which is not yet completed. When implemented, this modification will prevent the spent
fuel pool cooling pumps from automatically loading on the EDGs, thereby reducing
short-term loading by approximately 34.9 kW for each EDG. This modification is
necessary in order to reduce actual peak EDG loading on both EDGs to below the
short-time rating. The calculations for EDG loading in attachment 2 and the RAI
responses which reference this calculation assume that this modification is complete.
DEK will provide the NRC with a follow-up letter when this modification is completed.

The attached responses do not change the conclusions of the no significant hazards

determination in reference 1. DEK requests that the NRC review the attached
responses as soon as possible.
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If you have any questions or require additional information, please contact Mr. Craig Sly
at (804) 273-2784. A complete copy of this submittal has been transmitted to the State
of Wisconsin as required by 10 CFR 50.91(b)(1).

Very truly yours, |

7

Gerald T. Bischof
Vice President - Nuclear Engineering

Commitments made by this letter:

1.

DEK will submit written notification to NRC when the design change request (DCR
3668) to remove the spent fuel pool cooling pumps from automatic loading on the
KPS emergency diesel generators is complete.

2. DEK will update IPEOPs to limit post-accident EDG loading to no greater than 2860
kW upon implementation of DCR 3668.

References:

1. Letter from Gerald T. Bischof (DEK) to Document Control Desk, “License
Amendment Request 230 — Emergency Diesel Generator Short-Time Load Testing,”
dated January 10, 2007 (ADAMS Accession No. ML070120088).

2. Letter from R. F. Kuntz (NRC) to D. A. Christian (DEK), “Kewaunee Power Station —
Request for Additional Information Related to Emergency Diesel Generator Short-
Time Load Testing (TAC No. MD3995),” dated March 8, 2007 (ADAMS Accession
No. ML070600485).

Attachments:

1. Response to NRC Request for Additional Information Regarding Kewaunee License
Amendment Request 230.

2. Kewaunee Power Station Emergency Diesel Generator Load Calculation C-042-001.

3. Kewaunee Power Station Operability Determination (OD)-151, Diesel Generator
Room Temperature Evaluation.

4. Copies of Selected References.

5. Revised Marked Up and Affected Technical Specification Pages.
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COMMONWEALTH OF VIRGINIA )

COUNTY OF HENRICO )

The foregoing document was acknowledged before me, in and for the County and
Commonwealth aforesaid, today by Gerald T. Bischof, who is Vice President — Nuclear
Engineering of Dominion Energy Kewaunee, Inc. He has affirmed before me that he is
duly authorized to execute and file the foregoing document in behalf of that Company,
and that the statements in the document are true to the best of his knowledge and
belief.

Acknowledged before me this & day of Qo/td/ , 2007.
My Commission Expires: W 2/ Foos

Notary AP '

(SEAL)



Serial No. 07-0008A

ATTACHMENT 1

RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION REGARDING
KEWAUNEE LICENSE AMENDMENT REQUEST 230

KEWAUNEE POWER STATION

DOMINION ENERGY KEWAUNEE, INC.



Serial No. 07-0008A
LAR 230 RAI Response
Attachment 1

Page 1 of 17

Response to NRC Request for Additional Information Regarding Kewaunee
License Amendment Request 230

Pursuant to 10 CFR 50.90, Dominion Energy Kewaunee, Inc. (DEK) submitted a
request for approval of a proposed amendment to the Kewaunee Power Station (KPS)
Technical Specifications (reference 1). The proposed amendment would modify KPS
Technical Specification 4.6.a.5 to permit performance of the emergency diesel
generator (EDG) short-time load test at a reduced load. Specifically, the proposed
amendment would lower the load at which the rated load test is performed from 2950
kilo-Watts (kW) to a load band between 2730 kW and 2860 kW. '

Subsequently, on March 8, 2007, the Nuclear Regulatory Commission (NRC)
transmitted a request for additional information (RAl) regarding the proposed
amendment (reference 2). The RAI questions and associated DEK responses are
provided below. -

Please note that the RAIl responses below assume implementation of a modification
which is not yet completed. This modification is being performed under KPS design
change request (DCR) 3668. When implemented, this modification will prevent the
spent fuel pool cooling pumps from automatically loading on the EDGs, thereby
reducing peak short-term loading by approximately 34.9 kW for each EDG. This
modification is necessary in order to reduce actual peak EDG loading on both EDGs to
below the short-time rating. The calculations for EDG loading in attachment 2 and the
RAI responses which reference this calculation assume that this modification is
complete. DEK will provide the NRC with a follow-up letter when this modification is
completed.

In addition, the proposed TS and TS bases pages have been Changed and are included

in attachment 5. The reason for and description of these changes are discussed in the
responses below.

NRC Question 1
Confirm the short time rating of the EDGs éonsidering the definition of "short-time

rating" in Institute of Electrical Engineers (IEEE) Standard 387. Provide the necessary
documentation and/or basis which confirms this short-time rating.

Response:

|EEE 387-1977 (reference 5), paragraph 3.7.2, defines short time rating as:
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“The electric power oulput capability that the diesel-generator unit can maintain in
the service environment for 2 h in any 24-h period, without exceeding the
manufactures design limit and without reducing the maintenance interval established
for the continuous rating.”

On May 19, 2006, KPS received a letter from diesel engine manufacturer Engine -
Systems, Incorporated (ESI) (reference 8) that discusses engine ratings for the KPS
emergency diesel generators (EDGs). This letter confirmed that the June 11, 1992
(reference 9) letter from MKW Power Systems regarding diesel engine ratings at
elevated temperatures applies to the KPS EDGs. This letter also provides 2000-hour,
200-hour, 4-hour, and 30-minute ratings for the EDGs based on a 90 °F intake air
temperature. Additionally, this letter provides the following statement:

“Unit will operate at the Continuous Rating 24 hours with 10% overload for any 2
hours per 24 hours without additional maintenance.”

Thus, per the May 19, 2006 letter from ESI, the short-time rating of the KPS EDGs is
equal to the continuous rating (2600 kW) plus 10% overload (260 kW) or 2860 kW.
Copies of reference 8 and reference 9 are provided in attachment 4.

NRC Question 2

Provide the licensing and design basis history for EDG rating and testing. Confirm all
applicable guidance, such as regulatory guides (RGs) and IEEE standards, including
which revisions of, and the exceptions taken to that guidance, that KPS has committed
to regarding EDG rating and testing. Provide the docketed correspondence (or
references thereto) in which these commitments were made. In particular, specify the
revisions of IEEE 387 and RG 1.9 to which the plant was originally licensed and the
revisions to which KPS is now committing for the purpose of EDQG sizing and testing.

Response:

Kewaunee Power Station was licensed to operate on December 21, 1973. The KPS
Operating License Safety Evaluation Report, Revision 0 (OL SER) (reference 3) Section
8.3.1, AC Power System, states the following:

“The applicant has stated that each diesel generator has a 2000 hour rating of 2860
kW. The maximum load that occurs is 2737 kW during the first 30 minutes following
an accident; after that, the load is significantly less. The limiting criterion of Safety
Guide No. 9 is that which limits the maximum accident load to less than 90% of the

30 minute rating (2750 kW). We conclude that the standby power system meets the
intent of Safety Guide No. 9.”
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Thus, KPS was initially licensed to Safety Guide No. 9 (reference 4). Safety Guide No.
9 provides typical load ratings for emergency diesel generators. Specifically, Safety

Guide No. 9 states the following:

“The definition used throughout this guide for “continuous rating” is “that load for
which the supplier guarantees continuous operation at a high availability (expected
to be about 95%) with an annual maintenance interval.” The overload ratings are
similarly defined except that the specified maintenance intervals are shorter. For
example, the following are the load ratings of a typical diesel generator set:

Ratings
Continuous 2500 kW
Overload 2850 kW
2950 kW
3050 kW

Maintenance Interval
Annual (8760 hr)
2000 hr

7 day

30 min”

The KPS EDGs had similarly defined load ratings when the plant was licensed to
operate. These defined load ratings were provided by the manufacturer and did not
change until recent correspondence was received from the vendor (see reference 8).
These load ratings are discussed in the KPS Updated Safety Analysis Report (USAR)

Section 8.2.3, and are provided below.

Table 1
KPS Emergency Diesel Generator Load Ratings
Continuous 3250 kVA 100.0%
Continuous 2600 kW at 0.8 P.F. 100.0%
Overload, 2000 hours per year 2860 kW at 0.8 P.F. - 110.0%
Overload, 7 days per year 2950 kW at 0.8 P.F. 113.5%
Overload, 30 minutes per year 3050 kW at 0.8 P.F. 117.3%

The KPS diesel generator load ratings provided above do not include a short-time rating
as defined in IEEE 387-1977 (reference 5). This is because the KPS emergency diesel
generator ratings were defined even before the initial issuance of IEEE 387 in 1972,

In 1973, the original KPS TS were issued by the AEC. KPS TS surveillance 4.6.a
required the EDGs to be tested per the following:
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“1. Manually initiated start of each diesel generator, and assumption of load by the
diesel generator. This test shall be conducted monthly in accordance with the
intent of Paragraph 6.2.1, 6.2.3(1) and 6.2.5 of IEEE-387.”

Since the KPS TS were originally issued in 1973, the only version of IEEE-387 that
could have been referenced in the original TS was |IEEE 387-1972. In IEEE 387-1972
(a trial use standard) paragraph 6.2.3 is the “Rated Load Test.” |EEE 387-1972,
paragraph 6.2.3 and item (1) states:

“6.2.3 Rated Load Test. Rated load tests shall demonstrate the capability of
carrying the following loads for the indicated times without exceeding the
manufacturer’s design limits:

(1) A load equal to the continuous rating for a time required to reach a
temperature equilibrium plus one hour.”

IEEE 387-1972, paragraph 6.2.3, item (2) states: (Note: this item was not a part of the
TS surveillance requirements for the KPS EDQG):

“(2) A load equal to the short time rating for two hours.”

Therefore, at the time of initial plant licensing (circa 1973) the KPS TS stated that the
KPS surveillances met the intent of IEEE 387, paragraphs 6.2.1 (starting test), 6.2.3(1)
(rated load test at continuous rating), and 6.2.5 (load rejection test). Other surveillance
testing included a load sequencing test and a diesel inspection. The Final Safety
Analysis Report (FSAR) described how the KPS met Safety Guide No. 9.

On April 8, 1981, the NRC issued Kewaunee TS Amendment 33 (reference 6). This
amendment stated that the following emergency diesel generator surveillance shall be
performed:

“Manually initiated start of each diesel generator, and assumption of load by the
diesel generator. This test shall be conducted monthly in accordance with the intent
of paragraph 6.4.1 and 6.4.3 of IEEE 387-1977.”

IEEE 387-1977 paragraph 6.4.1 was the starting test (similar to IEEE 387-1972,
paragraph 6.2.1) while paragraph 6.4.3 was the rated load test at both the continuous
rating and the short time rating. These tests (starting and rated load test) were to be
performed monthly. The load rejection test (IEEE 387-1977, paragraph 6.4.5, similar to
IEEE-387-1972, paragraph 6.2.5) was changed to an 18-month performance interval.
At this time, KPS defined the short-time rating of the EDGs as 2950 kW and
incorporated this into the load test procedure.
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Therefore, in 1981 KPS became committed to load testing the EDGs in accordance with
the intent of the above specific paragraphs of IEEE 387-1977.

On July 10, 1986, the NRC issued Kewaunee TS Amendment No. 68 (reference 7).
This amendment noted that the existing monthly surveillance test requirement
incorrectly included paragraph 6.4.3 of IEEE 387-1977. The short time rating test
prescribed by paragraph 6.4.3 should have been designated as a refueling cycle
surveillance. This amendment deleted the existing surveillance requirement and
replaced it with two new surveillance requirements. The first new surveillance
requirement specified performance of a monthly test at 2600 kW for one hour (meeting
the intent of IEEE 387-1977 item 6.4.3(1)). The second new surveillance specified
performance of a refueling frequency test at 2950 kW for 2 hours (meeting the intent of
IEEE 387-1977 item 6.4.3(2)). The NRC Safety Evaluation for this amendment states
the following:

“Technical Specification 4.6.a.1 presently states that tests will be conducted monthly
in accordance with the intent of paragraph 6.4.1 and 6.4.3 of IEEE 387-1977. The
licensee proposes to replace the words, in accordance with the intent of Paragraph
6.4.1 and 6.4.3 of IEEE 387-1977 with the words "loading the diesel generator to at
least 2600 kW (nominal) for a period of at least 1 hour.” In addition the applicants
propose to add Technical Specification 4.6.a.5 as follows:

5. Each diesel generator shall be loaded to 2950 kW (nominal) for 2 hours every
operating cycle, not to exceed 18 months.

The effect of the changes would be to apply the continuous rating load test on a
monthly cycle and a short-term test on a refueling cycle basis. We find that these
changes are consistent with paragraph 6.6.1 of IEEE Std. 387-1977, which require
monthly tests at the lower continuous rating, and Paragraph 6.6.2 of IEEE Std. 387-
- 1977, which requires less frequent tests at the higher short-term rating.”

Thus, KPS TS Amendment 68 established 2950 kW as an acceptable load at which to
conduct the “short-term” or short-time test. This load (2950 kW) is equivalent to the
“Overload, 7 days per year” rating provided in Table 1 above. This refueling frequency
test has not changed since TS Amendment 68 was issued.

In conclusion, the current version of the KPS USAR indicates that the plant conforms
with the requirements of NRC Regulatory Guide 1.9, Revision 2 and IEEE-387-1977 for
the purposes of EDG testing as described in the KPS USAR and license amendments.
The KPS TS surveillance testing change history for the EDGs shows that the tests
performed on the EDG meet the intent of certain paragraphs of IEEE 387-1977. KPS
does not wish to change the current commitments to this Regulatory Guide and |EEE
standard. '
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NRC Question 3

Provide the most current (and QA-approved/accepted) calculation (based on the worst-
case accident analyses) of the EDG load profile for the first 24 hours of a design basis
accident (DBA) and subsequent safe shutdown.

Response:

The requested calculation C-042-001, Revision 6, Addendum C, “Safeguards Diesel
Generator Loading,” is provided in attachment 2. This calculation has been approved
but will not be officially issued as the calculation of record until a planned modification
(DCR 3668), which will prevent the spent fuel pool cooling pumps from automatically
loading on the EDGs is completed. This calculation provides the worst-case peak KPS
EDG load profile. The calculation assumes that during the first 60 seconds, the EDG
load sequencer automatically loads all the necessary engineered safety feature
equipment onto the emergency diesel generator. After the first 60 seconds, the
operating crew will follow KPS integrated plant emergency operating procedures
(IPEOPs). KPS IPEOPs currently contain a requirement to limit EDG loading to less
than 2950 kW. However, after completion of DCR 3668 the IPEOPs will be changed to
lower the current limit of 2950 kW to a new limit of 2860 kW. Thus, after the initial -
loading sequence, the updated IPEOPs will allow operators to load the EDGs to a
maximum of 2860 kW. The calculation assumes a large-break loss of coolant accident
(LBLOCA) has occurred concurrent with a loss of off-site power (LOOP). The
calculation 'determines the loading on each EDG assuming the other EDG is not
available.

From section 6 of the EDG loading calculation (page 9 of 10), the peak loading is
2823.0 kW and 2839.6 kW for EDG A and B, respectively. These loads are both below
the short-time rating of the EDGs (2860 kW). Please note that the EDG loading values
of 2823.0 and 2839.6 KW assume implementation of a modification which is not yet
completed. This modification is being performed under KPS design change request
(DCR) 3668. When implemented, this modification will prevent the spent fuel pool
cooling pumps from automatically loading on the EDGs, thereby reducing short-term
loading by approximately 34.9 kW for each EDG. This modification is necessary in
order to reduce actual peak EDG loading on both EDGs to below the short-time rating.
The calculations for EDG loading in attachment 2 and the RAI responses which
reference this calculation assume that this modification is complete. DEK will provide
the NRC with a follow-up letter when this modification is completed.

After two hours (120 minutes) the loading on the EDG is 2019.1 kW and 2035.7 kW for
EDG A and B, respectively. After 4-hours (240 minutes), the calculated loads remain at
2019.1 kW and 2035.7 kW for EDG A and B, respectively. At 4-hours, the plant isin a
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stable ECCS recirculation condition, and it is not expected that EDG loads will increase
above the continuous load rating over the longer-term.

Calculation C-042-001, Revision 6, Addendum C discussed above assumes a large
break LOCA. In addition to the above calculation, an evaluation was performed to
determine the EDG loading requirements during a small break (SB) LOCA event. The
SB LOCA EDG loading evaluation used Calculation C-042-001, Revision 6, Addendum
C, as a baseline for the evaluation. The evaluation covered about the first 6 hours after
accident initiation.

Operations’ senior reactor operators (SROs) and engineering performed the analysis
using simulator timing data from LB and SB LOCA scenarios, USAR accident analysis
information from 2-inch, 3-inch, and 4-inch reactor coolant system breaks, and IPEOP
steps to estimate when and for how long different EDG loads would be started, run, and
stopped. The KPS engineering staff provided the SROs with the load requirements for
these components. Loads were either added to or subtracted from the base calculation
for the associated period depending on whether the load was started or stopped.
Assumptions made during the evaluation were intended to provide the worst-case
(bounding) conditions. For example, initial RWST level was assumed to be at its
maximum versus the TS minimum to provide the longest run times for pumps and
therefore higher EDG loading over time.

This evaluation concluded that peak EDG loading after a small break (SB) LOCA is
bounded by the large break LOCA peak loading calculation. However, while the peak
EDG loading during a SB LOCA is less than peak loading during a LB LOCA, the SB
LOCA loading does not drop off as fast post-peak as with the LB LOCA. The evaluation
shows that SB LOCA load is near (2620 kW to 2660 kW) the EDG continuous load
rating of 2600 kW with two exceptions of short duration. During the first hour after a SB
LOCA, a load increase occurs to about 2720 kW on EDG A (less on EDG B). The
duration of the load increase is about 15 minutes. A second load increase to about
2770 KW on EDG A (less on EDG B) occurs more than 2 hours after event initiation.
The second load increase is about 30 minutes in duration.

The two peaks have a combined duration of about 45 minutes and the peak for the
limiting EDG (about 2770 kW) is below the short-time rating of 2860 kW for the EDGs.
Therefore, the EDG loading peaks are bounded by the proposed short-time test at 2860
kW for 2 hours and are not considered adverse to continued long term operation of the
EDGs.
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NRC Question 4

Explain how the proposed testing in the license amendment request will verify that the
EDGs are capable of meeting the worst-case load profile for 24 hours. In addition,
since the loads indicated in the KPS updated final safety analysis report appear to
exceed the EDG's continuous rating, explain how the proposed testing meets the intent
of Revision 3 of RG 1.9. '

Response:

The EDG loads provided in the current version of the KPS USAR (Revision 19) have not
been revised to show the results of the current loading calculation and recent plant
design changes. The current EDG loading calculation provided in response to question
3 above shows that the current maximum EDG loads are less than the loads provided in
the USAR Revision 19. At the present time the worst-case peak loading is 2857.9 kW
and 2874.5 kW for EDG A and B, respectively. KPS IPEOPs currently contain a
requirement to limit EDG loading to less than 2950 kW. However, after completion of
DCR 3668 the IPEOPs will be changed to lower the current limit of 2950 kW to a new
limit of 2860 kW. The completion of a planned modification to eliminate automatic
loading of the spent fuel pool cooling pumps after an accident will eliminate a load of
34.9 kW from each EDG. Therefore, after the modification is completed the calculated
worst-case peak EDG loads will be 2823.0 kW for EDG A and 2839.6 kW for EDG B.

The testing proposed in KPS LAR 230 (reference 1) is to load the EDG at a short-time
test band of 105-110% (2730-2860 kW) of the continuous rated load (consistent with
RG 1.9, revision 3, item 2.2.9) for two hours and then load the EDG at the 90-100%
(2340-2600 kW) of the continuous rating (2600 kW) for the remainder of a 24 hour
loaded run.

The diesel loading calculation provided in attachment 2 shows that worst-case loads will
be less than the short-time rating of 2860 kW (equivalent to 110% of continuous rated
load) for the first two hours (after DCR 3668 is complete). The calculated worst-case
loading on the EDGs will be 108.6% (2823.0 kW) of continuous load for EDG A and
109.2% (2839.6 kW) of continuous load for EDG B. Thus, the worst-case loading on
the EDGs will be below the upper limit of the proposed test band (below 110% of
continuous load), but will not be below the lower limit of the proposed test band (105%
of rated load).

An EDG margin recovery project is underway at KPS. This project consists of planned
modifications and proposed modifications that will reduce peak loading on the EDGs.
The long-term goal of the margin recovery project is to reduce EDG loading through
implementation of longer-term load reduction modifications. In addition, DEK is
pursuing a modification to directly duct outside air to the EDG air intake. This design
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change would significantly reduce or eliminate the difference between outside air
temperature and EDG intake air temperature and eliminate the need for administrative
controls based on outside air temperature.

As discussed in the response to question 3 above, during the first 60 seconds, the EDG
load sequencer automatically loads all the necessary engineered safety feature
equipment onto the emergency diesel generator. After the first 60 seconds, the
operating crew will follow KPS IPEOPs. KPS IPEOPs currently contain a requirement
to limit EDG loading to less than 2950 kW. However, after completion of DCR 3668 the
IPEOPs will be changed to lower the current limit of 2950 kW to a new limit of 2860 kW.
Thus, after the initial loading sequence, the updated IPEOPs will allow operators to load
the EDGs to a maximum of 2860 kW. Therefore, in order to ensure that the proposed
testing will verify that the EDGs are capable of meeting the worst-case load profile for
the 2-hour short-time test (including loads allowed by IPEOPs), DEK proposes the test
band requested in LAR 230 (reference 1) not be implemented for the 2-hour short-time
load test. DEK proposes TS 4.6.a.5.A be modified as follows:

From wording proposed in KPS LAR 230 (reference 1):
" “For 22 hours loaded > 2730 KW and <2860 KW, and,”
To proposed new wording:
“For > 2 hours loaded to 2860 KW (nominal), and,”

An evaluation was performed to determine the EDG loading requirements during a SB
LOCA event. The evaluation results are discussed in the response to question 3 above.
This evaluation determined that during a SB LOCA, EDG loading is in the range of
approximately 2620 kW to 2660 kW (except for two loading increases of about 15 and
30 minutes in duration) for the first 6 hours after event initiation. Therefore, since EDG
loading after a SB LOCA will remain near 2600 kW, DEK proposes that the test band of
2340 to 2600 kW requested in LAR 230 (reference 1) not be implemented for the 22-
hour portion of the test. DEK proposes that TS 4.6.a.5.B be modified as follows:

From wording proposed in KPS LAR 230 (reference 1):

“For the remaining hours of the test loaded > 2340 KW and < 2600 KW,"
To proposed new wording:

“For the remaining hours of the test loaded to 2700 KW (nominal),”

Revisions to the affected and marked up TS pages and TS bases pages submitted in
LAR 230 which reflect these proposed changes are provided in attachment 5. Thus, the
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proposed tests would verify the EDGs are capable of meeting their worst-case peak
loads.

The proposed change to load the EDGs to 2700 kW for the 22-hour portion of the load
test is not strictly in accordance with IEEE 387-1977, which states that the 22-hour
portion of the test should be performed at the continuous rating of the EDG. The
continuous rating of the KPS EDGs is 2600 kW. However, DEK proposes that
performing the 22-hour portion of the test at 2700 kW is appropnate based on the
following:

o Performing the test at 2700 kW will bound the worst-case accident load profile for
the SB LOCA and is conservative with respect to IEEE 387-1977.

o Perthe EDG vendor, the effect of performing the 22-hour portion of the test at 2700
kKW versus the continuous load rating of 2600 kW will have no effect on the
currently required KPS maintenance interval for the EDGs. :

NRC Question 5

Provide the calculation and vendor manual (or guidance) that explains how temperature
affects the rating and the operation of the EDGs. Provide the necessary calculation of
the derating factors which would be applied to various EDG ratings, especially the
continuous and short-time ratings, considering the maximum assumed outside
temperature. Considering these derating factors, provide the corresponding EDG
ratings. In addition, page 13 of KPS's license amendment request states, "A calculation
performed by KPS staff has shown that the EDGs can be loaded to 2864 kW with an
outside air temperature of 97.8 °F without requiring de-rate.” Provide this calculation if it
differs from the above requested calculation.

Response:

5.1  Provide the calculation and vendor manual (or guidance) that explains how
temperature affects the rating and the operation of the EDGs.

Based on discussions with the vendor, two issues affect the rating of the EDGs as
combustion air temperature changes. These issues are the density of the air and the
impact of elevated combustlon air temperature on the overall engine power assemb!y
temperature.

When the temperature of the combustion air increases, its mass density decreases.
This change in air mass density affects the cylinder exhaust scavenging efficiency
following the power stroke. Better scavenging occurs with higher air density, resulting in



Serial No. 07-0008A
LAR 230 RAI Response
Attachment 1

Page 11 of 17

increased combustion air charge and more efficient combustion. As the combustion air
temperature increases, the decreased quality of scavenging air results in the inability of
the engine to produce additional brake horsepower. This is the basis for the 30-minute
load derate curve C in reference 9.

Increasing combustion air temperature also affects the overall engine power assembly
temperature. An increase in combustion air temperature is felt throughout the engine
power assembly and causes the exhaust temperature to increase more than the
corresponding increase in combustion air (e.g., for a combustion air temperature
increase of 1 °F, exhaust temperature may increase by 1.7 °F to 2 °F). This overall
engine system temperature increase has a long-term effect, including accelerated wear
of internal engine components, causing an increase in the inspection frequency. This is
the basis for curve A in reference 9.

If the engine coolant temperature is limited to 190 °F, and the load is limited to the
continuous, short time, or 2000-hour ratings, the long-term effect of the increased
combustion air temperature is reduced. Under these conditions curve B in reference 9
can be used.

5.2  Provide the necessary calculation of the derating factors which would be applied
to various EDG ratings, especially the continuous and short-time ratings,
considering the maximum assumed outside temperature. Considering these
derating factors, provide the corresponding EDG ratings.

A review of historical meteorological data for Kewaunee Power Station shows that from
1987 to 2006, the maximum recorded 15 minute average temperature was
approximately 96 °F. Table 1 below provides a summary of the derating factors that
would be applied for each KPS EDG load rating at this air temperature.

Table 1 below assumes the following:

1. A maximum ambient air temperature of 96 °F for Kewaunee Power Station.

2. A maximum temperature rise of 19 °F between outside air temperature and EDG
intake air temperature. Note that this maximum temperature rise of 19 °F is
conservative when compared with the temperature rise calculated in KPS operability
determination (OD)-151, revision 1 (see response to question 8 below).

3. Use of the vendor derating curves provided in letter from D. A. Strickland (MKW
Power Systems, Inc.) to M. Anthony (Duke Engineering Services), dated June 11,
1992 (reference 9).
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Table 1
Kewaunee Diesel Engine De-rating
At Maximum Expected Ambient Temperature of 96 °F

Engine Non-Derated Applicable Curve Derating Engine Rating at
Rating Load (Engine Coolant <190 °F) Factor 96 °F Ambient

(kW) (kW)
Continuous 2600 B 100% 2600
Short-time 2860 B 100% 2860
2000-hour 2864 B 100% 2864
7-day 2950 None N/A N/A
200-hour 2973 A 92.9% 2762
4-hour 3009 A 92.9% 2795
30-minute 3050 C 97.0% 2959

KPS recognizes that future ambient temperatures could exceed the maximum ambient
temperature experienced at the site in the past. KPS has implemented administrative
controls that ensure that outside air temperatures do not cause the EDGs to be derated
to a load that is less than the peak load. In addition, DEK is pursuing a modification to
directly duct outside air to the EDG air intake. This design change would significantly
reduce or eliminate the difference between outside air temperature and EDG intake air
temperature and eliminate the need for administrative controls on outside air
temperature. KPS Operability Determination (OD)-151, revision 1, attachment 2,
appendix A contains a table which indicates the allowable combustion and outside air
temperatures for both EDGs as a function of EDG loading. OD-151, revision 1 is
provided in attachment 3.

5.3 In addition, page 13 of KPS's license amendment request states, "A calculation
performed by KPS staff has shown that the EDGs can be loaded to 2864 kW with
an outside air temperature of 97.8°F without requiring de-rate.” Provide this
calculation if it differs from the above requested calculation.

Kewaunee operability recommendation (OPR)-151, revision 2 included an evaluation
that determined the EDGs could be loaded to 2864 kW (2000-hour rating) with an
outside air temperature of up to 97.8 °F. Since the initial OPR-151 was completed,
additional loads on the EDGs and changes in assumptions have resulted in a revision to
OPR-151 and a designation change to operability determination (OD)-151. The current
version of OD-151 (revision 1) indicates that the EDGs can be loaded to a maximum of
2864 kW when outside air temperature is as high as 97.7 °F while remaining within the
vendor ratings for combustion air temperature. The requested information is contained
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in OD-151, revision 1, attachment 2, appendix A. OD-151, revision 1 is provided in
attachment 3.

NRC Question 6

Provide justification that the EDGs will be able to perform their design function during a
DBA and subsequent shutdown of the reactor assuming the worst-case derating due to
an outside temperature that results in derating the EDG.

Response:

A review of historical meteorological data for Kewaunee Power Station shows that from
1987 to 2006, the maximum recorded 15 minute average temperature was
approximately 96 °F.

At the present time, the worst-case peak loading is 2857 kW and 2874.5 kW for EDG A
and B, respectively. KPS IPEOPs currently contain a requirement to limit EDG loading
to less than 2950 KW. However, after completion of DCR 3668, the IPEOPs will be
changed to lower the current limit of 2950 kW to a new limit of 2860 kW. Thus, after the
initial loading sequence, the updated IPEOPs will allow operators to load the EDGs to a
maximum of 2860 kW. The completion of a planned modification (DCR 3668) to
eliminate automatic loading of the spent fuel pool cooling pumps after an accident will
eliminate a load of 34.9 kW from each EDG. Therefore, after DCR 3668 is completed,
the calculated worst-case peak EDG loads will be 2823.0 kW for EDG A and 2839.6 kW
for EDG B. ' .

These peak loads occur within the first 60 minutes after accident initiation. After that,
the worst-case accident EDG loads are less. After completion of DCR 3668, the peak
loading will be less than the short-time load rating (less than 2860 kW) for the EDGs.
Therefore, a maximum outside air temperature of 96 °F and a maximum design basis
loading of 2860 kW is assumed.

Using these values, Curve B of the May 1992 MKW Power System temperature derate
curves is the applicable derating curve (reference 9). The EDGs are required to be
derated at air intake temperatures of greater than 115 °F when using Curve B. Using
Curve B and adding a maximum temperature rise between the outside air temperature
(96 °F) and EDG air intake temperature of 19 °F results in an air inlet temperature of
115 °F. Thus, no de-rating factor needs to be applied to the EDGs and they are fully
capable of maintaining their short-time load rating of 2860 kW. The short-time load
rating of 2860 kW will be greater than the calculated peak worst-case loading for both
EDGs after implementation of DCR 3668 (2823.0 kW for EDG A and 2839.6 kW for
EDG B).
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After 2 hours, the worst-case post accident loading is dominated by the small break
LOCA event. An evaluation was performed to determine the EDG loading requirements
during a SB LOCA event. The evaluation results are discussed in the response to
question 3 above. This evaluation determined that during a SB LOCA, EDG loading is
in the range of approximately 2620 kW to 2660 kW (except for two loading increases of
about 15 and 30 minutes) for about the first 6 hours after event initiation. Therefore,
after two hours the EDGs load will be near the continuous load rating of 2600 kW and
less than the proposed TS test criteria of 2700 kW for the 22-hour portion of the load
test. The definition of short-time load rating, as supplied by the manufacturer (reference
8) is as follows.

“Unit will operate at the Continuous Rating 24 hours with 10% overload for any 2
hours per 24 hours without additional maintenance.”

Therefore, it is concluded that the EDGs will be capable of performing their design
function during a DBA and subsequent shutdown at the expected worst-case outside
temperature. This is because the calculated worst-case post accident loading will
remain below the 110% overload value for any 2 hours and EDG loading will be near
the continuous rating for the remainder of the first 24 hours. This conclusion is based
on the following:

¢ In the case of LB LOCA, the calculated worst-case post-accident loading is below
110% of overload for the first two hours after the event and falls and remains below
the continuous rating after the first two hours.

¢ In the case of the SB LOCA, the evaluation concluded that loading is in the range
of 2620 kW to 2660 kW except for two loading increases of about 15 and 30
minutes in duration. The load increases are less than 110% rated load and
cumulatively less than 2-hours in duration.

e The proposed testing for greater than 2 hours at 2860 kW and the remainder of 24
hours at 2700 kW bounds the worst-case load profile for both the LB LOCA event
and SB LOCA event.

As previously mentioned, KPS has initiated an EDG load margin recovery project to
reduce the calculated load on the EDGs. Maintaining the calculated worst-case load to
within the short-time load rating of 2860 kW rating will allow the combustion air
temperature to be as high as 115 °F based on de-rating curve ‘B’.

To ensure that the vendor ratings are not exceeded, KPS has implemented
administrative controls, based on outside air temperature, which will ensure that plant
operation is restricted when outside air temperatures will result in exceeding the
manufacturer’s limitations for EDG combustion air temperature. In addition, DEK is
pursuing a modification to directly duct outside air to the EDG air intake. This design
change would significantly reduce or eliminate the difference between outside air
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temperature and EDG intake air temperature and eliminate the need for administrative
controls on outside air temperature.

NRC Question 7

Your letter dated January 10, 2007, stated that the KPS EDG engine coolant outlet
temperature is limited to less than 190 °F. Provide the calculation or vendor manual (or
guidance) that explains how the temperature is limited to less than 190 °F.

Response:

The statement indicating that KPS EDG coolant outlet temperature is limited to 190 °F is
based on a review of historic trending data of the engine coolant outlet temperature and
the design of the EDG cooling system. Coolant temperature is monitored and logged
during engine operation for surveillance testing under normal and overload conditions
(including EDG loading as high as 2950 kW). Engine coolant outlet temperature logs
were reviewed and confirm EDG coolant outlet temperature has remained at or below
190 °F.

The KPS EDG engine coolant is cooled by heat exchangers using service water as a
cooling source. Flow through the heat exchangers is controlled with thermostatic valves
downstream of the engine coolant outlet. Based on the temperature of the engine
coolant at the outlet, the thermostatic valves open to control the amount of coolant
diverted to the heat exchangers or re-circulated back to the lube oil heat exchanger.
Cooled and re-circulated engine coolant combine and then flow through the lube oil heat
exchanger and into the suction of the water pumps. From the water pumps, a small
amount of engine coolant is diverted to the turbo after-coolers with the remaining
coolant returning to the engine to complete the cooling loop.

The engine coolant outlet temperature is measured from a probe immersed in the
coolant at the engine coolant outlet pipe. The acceptable range for the engine coolant
outlet temperature is between 160 °F and 190 °F and the average temperature during
surveillance testing is normally below 180 °F. This temperature is recorded hourly
during surveillance testing and is trended by the KPS diesel system engineer.

Based on a comparison of service water temperature to engine coolant outlet
temperature while the EDG was operating under a range of output loads from 2600 kW
to 2950 kW, it is concluded that the EDG control and cooling system have sufficient
margin to ensure that coolant temperature does not exceed 190 °F.
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NRC Question 8

Your letter dated January 10, 2007, stated that calculations have shown that the
difference between outside air temperature and diesel engine room temperature is
approximately 15 °F to 20 °F during the summer months. Provide these calculations.

- Response:

This calculation was performed in OD-151. A copy of OD-151, revision 1 is provided in
attachment 3. The requested calculation is contained in OD-151, revision 1, attachment
2. .

References:
** Indicates that this reference is provided in attachment 2, 3, or 4 to this document.

1. Letter from Gerald T. Bischof (DEK) to Document Control Desk, “License
Amendment Request 230 — Emergency Diesel Generator Short-Time Load
Testing,” dated January 10, 2007 (ADAMS Accession No. ML070120088).

2. Letter from R. F. Kuntz (NRC) to D. A. Christian (DEK), “Kewaunee Power Station
— Request for Additional Information Related to Emergency Diesel Generator
Short-Time Load Testing (TAC No. MD3995),” dated March 8, 2007 (ADAMS
Accession No. ML0O70600485).

3. * “Safety Evaluation by the Directorate of Licensing, U. S. Atomic Energy
Commission in the Matter of Wisconsin Public Service Corporation, Wisconsin
Power and Light, and Madison Gas and Electric Company, Kewaunee Nuclear
Power Plant, Kewaunee County, Wisconsin, Docket No. 50-305,” dated July 24,
1972. (Enclosed in attachment 4)

4. Safety Guide 9, “Selection of Diesel Generator Set Capacity for Standby Power
Supplies,” dated March 10, 1971. '

5. |EEE 387-1977, “IEEE Standard Criteria for Diesel Generator Units Applied as-
Standby Power Supplies for Nuclear Power Generating Stations.”

6. ** Letter from S. A. Varga (NRC) to E. R. Mathews (WPSC), Amendment No. 33 to
Facility Operating License No. DPR-43, Kewaunee Power Plant, dated April 8;
1981. (Enclosed in attachment 4)

7. ™ Letter from M. B. Fairtile (NRC) to D. C. Hintz (WPSC), Amendment No. 68 to
Facility Operating License DPR-43, Kewaunee Power Plant, dated July 10, 1986.
(Enclosed in attachment 4)
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11.
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** Letter from Robin L. Weeks (Engine Systems, Inc.) to P. DeTemple (DEK),
“Reference: 20-645E4 Engine Ratings with EMD A20 Generator,” dated May 19,
2006. (Enclosed in attachment 4)

** Letter from D. A. Strickland (MKW Power Systems, Inc.) to M. Anthony (Duke
Engineering and Services, Inc.), dated June 11, 1992. (Enclosed in attachment 4)
** Calculation C-042-001, Revision 6, Addendum C, “Safeguards Diesel Generator
Loading,” dated March 2007. (Enclosed in attachment 2)

** Kewaunee Power Station Operability Determination OD-151, Revision 1.
(Enclosed in attachment 3)
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CALCULATION VERIFICATION CHECKLIST

Calculation # » C-042-001 ] . Revision ‘ 6, AddendamC
Verification [tems YES NO N/A
Purpose
e Clear objective and problem statement b [ O
s Affected SSC been identified X | O
= Intended use of results been identified O O
*  Any limitation of applicability B 1 O
»  Revision content been summarized 1 O
e  Appropriate 50.59 products completed X a a
Methodology
¢ Discussion of the method/approach and major steps DX O
o Limitation of use of methodology identified R O O
Acceptance Criteria
*»  Clear definition of acceptance criteria X g 0O
»  Exceptions clearly defined X O 0
s . Sources of acceptance criteria clearly defined O |
Assumptions
s Sufficient rationale to permit verification of assumption 12 O O
»  Have unverified assumptions been identified as such & O X
e References provided for assumptions X [ 0
Inputs
s All applicable Design Inputs been identified = O O
s Has source document for inputs been identified O a
»  Computer data program SQA approval 0 [ X
References
* Have all controlled plant input documents been identified X O O
» Ifa procedure is cited, has the process owner been notified X a O
o Arereferences available from KPS records, or have they been attached X O [
Calculation and Results
s  Correct formula/method used to support the objective < d O
» Formula variables (including units) clearly labeled and consistent with = 0O 0
sources .
»  Computer program input/output been reviewed | a O
»  Reference to sketches provided O ]
* Sufficient bases/rational to permit verification of engineering judgment = O 0
*  Proper carry over and use of significant digits X O 0
e Computations reasonable, correct. X O |
Conclusions and Recommendations
»  Clear statement of the results consistent with the objective X 0 O
s Acceptability of the results clearly defined X O [
* Recommendation for unacceptable results, AR written if necessary O O =
e  (lear definition of limitations or requirements imposed by the calculation E‘ O 0
necessary'to maintain the validity of the results
s  Have the effects of the calculation on output docwmnents been identified R 0O 0
and addressed
Form GNP-04:03.04:3 Rev. | ‘ "Date: AUG 1 2006 Page 22 of 23’
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Calculation # C-042-001

CALCULATION VERIFICATION COMMENT/RESOLUTION - Pspe Jots”

Revision 6, Addendum C

chm—— ‘....'........ e —
. . . Reviewer
Reviewer’s Comment .
ltgm # Reviewer’s Co ?reparcr Resolution Concurrence l
; Section 1.0 —~ GNP-04.03.04 Section 6.5.8.1 has not .
1 been followed. Purpose does not indicate that Revised Purpose [XI
Addenda A and B have been considered.
Section 1.0 — States “various load changes identified
2 in Section 5" — section 5 contains no identified load Changed "5" to "3" IZ
changes.
he Section 1.0 — “Diesel Generator short-time rating”. ..
3 suggest adding [2860 kW1]. Also a reference is Added 2860 kW }x{
needed for this value.
:Section 1.0 — “This Addendum will {re-] evaluate '
sequential loading”. .. : changed evaluate to reevaluate;
4 | Suggest you get rid of “There are no automatically added deleted sentent "There are no &
electrical loads after this period.” This statement is in RO. automatically added .."
Section 2.0 — Ref. is needed for 2860 kW that ' Attachment 4 and Reference 5,18
5 also identifies the 115°F as applicable to this added regarding 115. Added
rating.. o Assumption 3.16.
Section 2.0 - Second parégraph discusses a proposed |
" :| DCR 3668- DCR is not in reference section (not sure
6 if it has been developed yet, or just awaiting Added DCR 3668 to references &
| implementation.
Load changes after first 4 hours are indicated as load
reductions — there needs to be a design input to back . 7
7 up this statement or a justifiable assumption added to Revised paragraph X I
the calc. -
Section 2.0 Last paragraph page | of 9 states that this calculation
is based upon Large Break Loss of Coolant and loss of offsite
power - This may not be the worse case loading for the diescls. tl : :
8 1f this caleulation is to identify the worse case loading on the Stated.that this is c.on51stent with m h
diesels then a statement should be made that large break results previous calculation/addenda
in the worse case — Calculation C11582 Rev. 0 discusses this
issue and indicates that small break may worse case.

—

———
——

Comment cycle complete:

Preparer: Printed Name  William Stallings Signature 7['0 , P%’/ﬂ‘r Wer Date  3M1s7 2007
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Calculation# C-042-001

CALCULATION VERIFICATION COMMENT/RESOLUTION - fg< 2 o §”

Reference Material Used: GNP-04.03.04;Rev. F

Revision 6, Addendum C

Il

o—
———

s—— — —

sem——— o—————

Reviewer’s Comment

— — oasene

et

GNP-04.03.04 Rev. I Scction 6.2.7 requires that if spreadsheels are
used for a cale. the formulae used in the spreadsheets shall be

Preparer Resolution

H’

Concurrence

Reviewer

—
—

9 identified in the Methodology and Acceplance Criteria section. 1 Revised Methodology to address m
Calculation Verification Comments for Calculation C-042-001 ‘
: Revision § Addendum C _ v
‘Section 3 page 3 of 9, 3.2 references “Attachment 1. )
GNP-04.03.04 Section 6.2.10 has not been followed, %
10 Generic -No attachment numbers relative to this Numbered all attachments M :
calculation have been placed on any of the attachments.
Section 3.2a — The information presented must either identify o
.a procedure or other document that confirms current plant
‘| design has the SI pumps taking suction from the RWST - CAP042910 - Since DCR 2786 changed
| perhapsa P&]D that show§ valve/pump line up. As currgntly { the normal suction of the SI Pumps from
11 stated, 3.2a is an assumption and per GNP-04.30.40 section the BAT to the RWST., the loadin W i
3.4 assumptions that are dependent on future action(s) require A ? g AN
verification upon completion of that action. Section 3.2a calculation C11582 needs to reflect plant
| needs to be a reworked to make it a useable design input. conditions.
Section 6.5.5 of GNP-04.03.04 Section 6.5.7 also requires a g
CAP or other tracking mechanism be initiatcd. “
Section 3.3 identifies calculation C11356 Rev. 0, asthe | )
design input, Rev. 1 has been issued and should be ] Reference section includes both Rev.
12 used. Reference section of the calc. should also be 0 and Rev. 1. Both are referenced as
updated.. applicable. Added comment to 3.3.
C11356 Rev.] contains improper design inputsand =~ | CAP042911 - Updates to calculation
assumptions based upon the diesel loads being C11356, Rev. 1 need to be made to be in
13 developed in this calculation. Section 6.5.5 of GNP- conformance with the assumptions in
04.03.04 must initiate a CAP or other tracking calculation C-042-001, Rev. 6,
mechanism. v Addenduvm.C.. .. "
C10915 Rev.4 contains improper design inputs and CAP042912 ' .
assumptions based upon the diesel loads being Updates to calculation C10915, Rev. 4
14 developed in this calculation. Section 6.5.5 of GNP- need to be made to be in conformance [X_}
04.03.04 must initiate a CAP or other tracking with the assumptions in calculation C-
mechanism, 042-001, Rev. 6, Addendpm o}
15 | Item not used. Not Applicable
Section 3.3, page 4 of 9, Calc, C10915, Rev. 4 XFMR | Changed 3.3 from 10.4kW to
X
AN

RPB-11 value shown is 10.4kW, value in Calc. C10915
Table 4 is 10.5 kW. Should add “Table 3” after
C109135, Rev. 4to assist reader.

10.5kW; also changed Appendix 2
‘and Appendix R. Revised section
3.3 to reference table 3.

merreerena————————

Comment cycle complete:

Preparer: Printed Name . William Stallings Signature ¢ Zlils Ao Wer Date

3-ls—2087
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Calculation # C-042-OQ_1_

CALCULATION VERIFICATION COMMENT/RESOLUTION - Feye 345

Revision 6, Addendum C

Reference Material Used: . GNP-04.03.04, Rev. F

! itém# .
. .

- —————

Reviewer’s Comment

Preparer Resolution

Reviewer
Concurrence

Section 3.5, was Appendix R report corrected ‘.

This calculation does not impact the

04.03.04 must initiate a CAP or other tracking

: mechanism.

the emergency diesel generator load limit is restricted to

the short-term rating of 2860kW. Other IPEOPs that may :

VA - : X
I 7 to show this load as off? Appendix R Report.
Section 3.5 directs the modification of a procedure | CAPO42915 - Proceduse IPEOP E-1 nceds to be updated
 to all use of information on instrument air to be : g’; ;‘e“_’;slgr&RL:‘;% “; t%"::‘"l_‘:‘e;:‘;"i)sg‘:"g an tﬁ‘;

18 | used as a design input. Section 6.5.5 of GNP- Doy dioteh et T Tt s rosets

Sectioni 3.6, Cont. FCU load of 113.5 kW requires
a proper design input. In addition, Section 6.5.5 of
GNP-04.03.04 must initiate a CAP or other
tracking mechanism (o ensure that C11582, Rev. 0
is updated. Also see Item # 36,

1 reflect this diesel load limit also need to be updated..

113.5 is based on section 3.1, CAP042219 |

requires calculation C11582 changes.

‘1 Seetion 3.7, has DCR 3089 been implemented, it should not
“have been.  Since it adds load to the diesel including it will

give conservative results. This should be stated in the
calculation. In addition, Section 6,5.5 of GNP-04.03.04 must
initiate a CAP or other tracking mechanism to ensure that
C11582, Rev, 0 is updated..

The work has been implemented. CAP042913 -
An update to corrective action OTH 5427 (Update
Calculation C-042-001) needs to be made to be in
conformance with the assumptions in calculation
C-042-001, Rev. 6, Addendum C.

Section 3.8, Attachment 3 does not conform (0 GNP-04.03.04,
when spread shects are used the equations developed are to be
included. This was not done, nor has the table been identified
as being checked to verify that the table is V&Ved and is
responding as expected. (i.e. normally done by sample with

| hand caleulator).

Added comment to 3.8 stating attachment |
reviewed and accepted by Kewuanee; and

output reasonable.

Section 3.9, DCR 3668 is not in reference section. Also the
removal of the pumps from this calenlation is not conservative.
For this to be done now, some type of administrative directive
is required to ensure that this pump does not come on. Le. a
design input is missing. Section 6.5.5 of GNP-04.03.04 must
initiatc a CAP or other tracking mechanism to ensure that DCR-
3668 is tracked.

DCR 3668 reference added. After
instaliation and acceptance of DCR 3668
the Calculation addendum will be
effective.

Section 3.12 ICS pump operation after 2 hours is
to be considered off. Is there a procedure that
requires ops to turn the pump off. If not you
should not take credit for it being off.

Added: EOP-ES-1.3 states that any
pumps taking suction from the RWST
should be stopped upon RWST Lo-Lo

Level alarm at 4%.

Section 3,13 Until EOP E-1 is modified you
should not take credit for the charging pumps not

- being in operation. Also if statement is true you

have a condition where following a procedure step
could trip the diesel —~ this nceds to be addressed as
a condition report.

CAP042915 - Procedure IPEQP E-1 needs to be
updated for steps 10 & 11 (IA to Containment and
Starting an Air Compressor; Running of Charging

Pumps) to ensure that the emergency diesel
generator load Jimit is restricted 1o the short-term
rating of 2860kW. Other IPEOPs that may reflect

smeo——— s om————y
v

this diesel load limit also need to be undated..

p——— e——

Comment cycle complete:

| =

Preparer: Printed Name William Stallings Signatwe Y &/Ufls A5 W/ Date 8 ~/5-Lda7
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CALCULATION VERIFICATION COMMENT/RESOLUTION ~ p<je 4ots

Calculation # Q-042—001 Revision _6, Addendum C
Reference Material Used: GNPTO4.03.Q4,.ReV. F
Item # Reviewer’s Comment Preparer Resolution Cﬁ;:&;vzlie'
I . _ e
Section 3.14 why is the 60+ acceptable when
) 2 Thi ,
25 the largest pfis at 50+? This statement needs | Added wording.

justified to show that it will give conservative
results. '

X X

26 Section 5.0 — 5.15, USAR date 1s missing.

online)
- Section 6.0 Recommend that you changé the
first sentence to “The loading for each Diesel N4
21 Generator [from the attached tables] is as Added per comment.

shown below:”

CAP042976 - Operating and Surveillance |
procedures need to ensure that the

8 " Section 7 second paragraph, which
2860kW rating is the normal maximum |

. procedures?.

X

Il : diesel loading. allowed

Section 7, since this calculaﬁbh has ‘ehéﬁged
the load on the diesels, the USAR also needs

-to have a change prepared for it and identified .

CAP042914 - USAR Tables 8.1 and 8.2
need to be revised based on the results of ‘
calculation C-042-001, Rev. 6, :

29 | per Section 6.5.5 of GNP-04.03.04. Suggest Addendum C. There has been a verbal }{
this change not all of the table data but simply | commitment to the NRC to ensure that
state the maximum rating allowed for the this is completed.

“ | diesels and a statement that it is not exceeded.
' ‘_ The following line iterns on Diesel A '
Appendix 1 do not appear conservative: . . .

30" | Motor no. 1-110, 1-1112, 11225, 11223, 1. | Revised Appendix 1 and Appendix 3.
201, 1-131, 1-601 o

;‘: "The following line items on Diesel B

31 Appendix 2 do not appear conservative: 1- Revised Appendix 2 and Appendix 4.
139,1-1113, 1-872, 1-1227, 1-1224, 1-584, 1~ Note that 1-872 never operates.
211, 1-136, 1-602
Request from Kewaunee - Show spent fuel iy . .

32 pool cooling pumps starting at 120 minutes Revised App endx; ; and 2 and section
instead of 240. : o

Comment cycle complete:

Preparer: Printed Name William Stallings Signature W.C 77% fr e Date 3 /52097
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CALCULATION VERIFICATION COMMENT/RESOLUTION -#4< ot

Calculation # C-042-001 ‘ _ . Revision 6, Addendum C
Reference Material Used: | GNP-O4.03‘04, Rev.F »
S _ __ PR — . ~ .

Item # | Reviewer’s Comment Preparer Resolution ' Roviewer
: . _ “Concurrence |}
‘ Request from Kewaunee- The load for the . ) :
13 RHR pump in recirc mode needs to be \Izllent to Recirc at 60 minutes, 173.5kW. - l :
210 HP or 173.1 kWe and be starting at 120 so changed CC to supply 2RHR heat | X
' minutes. o . N exchangers at 30, .
: Request from Kewaunee — Per DCR 3089 - o 1 H
there needs to be an additional 0.763 kW ' :
34 added to the B diesel. Total value should be Revised 3.7 and all Appendices : IE
56 kw + 0.763kw = 1.323 kw. This will - }
' require Secton 3.7 to be modified.
| | Instrument Air Compressor 1C on D/G A is .. :
: being tumned off per OPS Procedure N-AS-1 The caleulation is correct, 50.59 SCRN |
dis identified fon in C-042 06-044-00 justifies turning 1C off
35 and is 1dentified as an assumption in C-U42- (implemented in N-AS-1), start of 1A is [XI
002 Rev. 6. [ find no statement about this § I ; ) ’
: ) ., 3 inhibited via SI (bring back after SI when
assumption or is impact in the 50.59 . o : .
l loading lower), 1B is included in loading.
 performed.

) Values for FUC1A and FUC 1B show 95.8
36 kWe after 30 min. what is the source of this Section 3.1 address. no changes made.
‘ design input. Section 3.6 does not discuss.

|I'

Comment cycle complete:

Preparer: Printed Name  William Stallings Signature W&Wy& /o’»A}&/ Date 2-/5-2407

Form GNP-04.03.04-4 Rev. | | "Date: AUG 1 2006 Page 23 of 23
REFERENCE USE .




TABLE OF CONTENTS AND REVISION CONTROL

Calculation No. C-042-001

Revision No. &

Addendum Letter C

Section, Attachrﬁe.x.].f, or 6ther Description . Page #(s) Revision
cm—————

Calculation Cover Sheet and Review Report (Form GNP-04.03.04-1) . NA ~ NA.

f Calculation Verification Checklist (Form GNP-04.03.04-3) NAV NA

{ Calculation Verification Comment/Resolution (Form GNP-04.03.04-4) “NA NA
'Table of Contents and Revision Control (Form_QNP—O4.03.04—2)_ o ' NA NA
50.59 Applicability Review (Form GNP-04.04.01-1) o NA NA

1.0 Purﬁ»_iovsc . 1 ORIG
2.0 Background 1 . ORIG
'3.0 Inputs and Ass_ﬁm};ti(;ns 2-7 ._ o ORIG
4.0 Methodology and Acceptance Criteria 7 ORIG
. 5.0 References 89 ORIG
6.0 Calculation and Results 9 'ORIG
7.0 Conclusions 910 ORIG
Api)endik 1 - Diesel Generator 1A leowatt Loading _ 10 pages ' ORIG
Appendix 2 - Diesel Generator 1B Kilowatt Loading 10 pages 'ORIG
:Appéndix 3- Diesel Generator 1A Kilo Volt-A}niiéfé Loaﬁiﬁg o 4 pages “ ORIG
Appendix 4 - Diesel Generator 1B Kilo Volt-Ampere Loading 4 pages ORIG
Attachment 1 - Flowserve Pump Division letter dated 5/23/2006 _ © lpage ORIG
Attachment 2 - BRA106/BRB106 DG Load Reductions based on Load Measurements 6 pages. ORIG
Attachment 3 - DIT-XPS-005-00, "Cable Losses During Steady-State EDG Operation.." 6 pages ORIG
'Attachment 4 - EMD 645 E4 N};clearéérvice Diese! Engine Ratings at Elgyat__ed Temperatures 5 pages. ORIG
/Attachment 5 - Letter ESI 20-645E4 Engine Ratings with EMD A20 Generator, dated 5/19/06 2 pages ' ORIG

Form GNP-0403.0a2Rev. 1 Date: AUG 12006
. REFERENCE USE

Page 210 23




Dominion Nuclear Calculation C-042-001

Kewaunee Power Station Revision 6
Revise D/G Loading and Limiting Rating Addendum C, Page | of 10
1.0 PURPOSE

2.0

The purpose of this Addendum is to incorporate the various load changes identified
in Section 3 and the References into the Diesel Generator Kilowatt and KiloVolt-
Ampere Loading tables, C-042-001, Rev. 6 Appendices 1-4.

This calculation identifies the Diesel Generator short-time rating [2860 kW - 110%
of 2600kW continuous rating per Attachment § to this calculation] as the limiting
rating for the Diesel Generator due to Regulatory Guide 1.9, Rev. 2 commitments.

This Addendum will reevaluate sequential loading for the sixty (60) second period
of safety injection load additions to the diesel generators. This Addendum will

~ also evaluate load additions/deletions, which occur subsequent to the identified 60

seconds up to the 4 hour time interval.

Addendum A evaluated the impact of one specific load increase and Addendum B
clarified the DG ratings. The previous addenda have been factored in this
addendum, as applicable.

BACKGROUND

License Amendment Request 230 identified the Diesel Generator limiting rating as
the short-time rating (2860 kW) per Regulatory Guide 1.9, Rev. 2. This calculation
addendum cvaluates the Diesel Generator Loading in order to ensure the loading
does not exceed the short-time rating. The short-time rating of 2860 kW is valid for
Diesel Generator inlet air temperatures up to and including 115°F [Reference 5.18 -
and Assumption 3.16].

This calculation is being addended to account for all the evaluations done to-date on
the Diesel Generator Loading. Other calculations have accounted for Large Motor
Brake Horsepower operation vs. Rated Horsepower; increased loading due to

Diesel Generator operation at elevated frequencies, load reductions based on short-
duration load operation of MOVs and Dampers, Transformer load reductions based
on field measurements, and other adjustments to the Diesel Generator loading. This
addendum credits the modification (DCR 3668) to inhibit the SI initiation of the
Spent Fuel Pool Cooling Pump. Cable and overload losses are included as are
station service transformer losses.

Additionally, the loading will be expanded to include manual loading actions taken
during the 1* four hours of the event. Load changes after that time would not be
expected to challenge the DG ratings since the load at four hours is well below the
ratings. '

This calculation addendum, like the original calculation, will determine Safeguard
Diesel Generator Kilowatt electrical load based upon the specific condition of a
concurrent large break Loss of Coolant Accident (LOCA) and loss of offsite power;
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this will result in an automatic Safety Injection sequence loading on the Safeguard
Diesel Generators.

3.0 INPUTS AND ASSUMPTIONS

3.1

Large Motor Brake Horsepower Rating

Calculation C11582, Rev. 0, and Rev. 0, Addendum A developed the brake
horsepower (BHP) load for large motors on the Safety Buses. This BHP
load is incorporated in the DG loading. The motors and their load values
are provided below:

D-G
Loading. - Evaluated
Step . Description ____Loads
BHP. KW
L SI Pump 815 653 see 3.2a below
SI @ 30 min. 815 653
2 RHR Pump 178 143
RHR @ 30 min. 183 146.7
3 ICS Pump 217 174
ICS @ 30 min. 220 176.4
4 SW Pump 400 321 Add. A
5 Cont. FCU 134 113.5 see 3.6 below
Cont. FCU @ 30 min 116 93
5 Cont. FCU 134 113.5 see 3.6 below
Cont. FCU @ 30 min 116 93
6 AFW Pump 315 253
7 CC Pump 213 171  Add. A
CC Pump @ Recirc Mode 265 213 see 3.2 below
8 SW Pump 400 321 Add. A

CC Pump at Containment Sump Recirculation with RHR Heat Exchanger
Aligned

Calculation C11356 Rev. 1 identifies the increased load rating of the CC
Pump at Containment Sump Recirculation with RHR Heat Exchanger
aligned due to single pump operation and pump runout. The increased
loading is above nameplate at 280 BHP.

Calculations C11409, Rev. 0 and Rev. 0 Addendum A, revises the CC Pump
runout pump flow to 4671 gpm (4246 gpm with a 10% model uncertainty
margin) which is equivalent to 265 BHP. Load associated with 265 BHP is
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3.2a

33

213 kW, which will be used in the DG Loading Tables conscrvatively at the
30 minutes. This is done to reflect the increased BHP (RWST level < 37%)
prior to stopping ICS and SI motors at the 2 hours (RWST level < 4%).
Flowserve Pump Division letter dated 5/23/06 from Paul Kasztejna,
Supervising Design Engineer, provided the correlation between the pump
flow and the BHP in Attachment 1.

SI Pump Alignment on RWST Impact to Pump Brake Horsepower

Calculation C11582, Rev. 0, shows the SI pumps initially taking suction
from the Boric Acid Tank (BAT) and develops a load of 832 BHP or 667
kW. Then the SI pumps are shown to switch over to RWST at Recirculation
Mode. Due to the lower boric acid concentration in the RWST relative to
the BAT, the load is reduced to 815 BHP or 653 kW. In the current plant
design, the SI pumps take suction from the RWST immediately. Therefore,
the 815 BHP (653 kW) load will be utilized throughout the operation of the
SIpumps. An addendum to Calculation C11582, Rev. 0, will be prepared to
document this change in operation.

p )

MOV, Damper, and Transformer Load Changes

Calculation C11356, Rev. 0 identifics the following DG 1A MOVs and
Dampers as zero (0) load prior to 30 minutes into the accident. (Note that
Calculation C11356 Rev. 0 and Rev. 1 are both referenced and utilized in
this calculation. In some cases, the needed information is more easily
extracted from Rev. 0. Based on review of both revisions, the portions
taken from Rev. O remain valid.) These loads will be shown in the
expanded table as being OFF as of 30 minutes. The calculation assumed
that DG 1B did not require review due to available margin; therefore, the
corresponding DG 1B loads have been reviewed and found to act similarly
to the DG 1 A loads (short duration loads) and are listed below as well:

DG 1A T.oads DG 1B Loads.
MOV CC653 "

MOV FW12A MOV FW12B
MOV SW903A MOV SW903C
MOV SW903B MOV SW903D
DAMPER ACC3A

Calculation C10915, Rev. 4, identified the above loads and DG 1A/1B
Starting Air Compressor as loads that would not be running at one (1) hour.
Therefore, the loads listed above (short duration loads) are shown OFF at 30
minutes and the DG Starting Air Compressors are shown OFF at one (1)
hour,

DG 1A Starting Air Comp

DG 1B Starting Air Comp
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3.5

Calculation C11356, Rev. 0 identifies a reduction in the BAHTT loading.
This load change is also described in Calculation C10650, Rev. 0, which
was performed to document the replacement of heat tracing tapes associated
with DCR 1236. BAHTT load changes from 30 kW to 14.6 kW for both
trams

Calculation C10915, Rev. 4, Tables 3 & 4 identify the following load
changes including a further reduction to the BAHTT load:

Charger BRA-108/BRB-108 3.6kW

XFMR BRA-106/BRB-106 36.6 kW/24.2 kW
Inverter BRA-111/BRB-111 9.6 kW

Inverter BRA-112/BRB-112 6.4 kW

XFMR RPA-13/RPB-11 10kW/10.5 kW
BAHTT 1A/1B 146 kW/5.4kW .
Inverter BRD-109 6.6 kW

Finally, OD151 Attachment 8, evaluates transformers XFMR BRA-
106/BRB-106 in detail and derives a further reduced load. (See Attachment
2)

XFMR BRA-106/BRB-106 16.9 kW/14.4 kW

Safeguard Diesel Generator Loading Adjustments for Operation at
Frequencies Other Than 60 Herz

Calculation C-10915, Rev. 4 identifies the need to increase motor loads due
to the Safeguards Diesel Generator operating at higher than nominal
frequency. The calculation derived a motor load multiplier of 1.03030 to
account for the potential load increase due to operation at frequencies as
high as 60.6 Hz (909 rpm). This mulnpher is applied to each motor and fan
load in the attached Tables.

Station Air Compressor 1C

It was identified that maintaining the 1C air compressor (1-349) in the OFF
position would reduce the load of the EDG 1A by 33.9 kW (40 hp). The
normal local switch configuration for the 1C air compressor is to
automatically start on decreasing air header pressure. This configuration
change reduces the loading of the EDG 1A. This lead is a non-safety
related Appendix R designated load. This configuration change will not
affect air compressor 1A, which will remain on MCC 5262 and air
compressor 1B, which will remain on MCC 62A. Procedure changes and a
50.59 Screening (# 06-044-00) were developed to change the operation of
this load.
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3.6

3.7

38

Integrated Plant Emergency Operating Procedure E-1, “Loss of Reactor or
Secondary Coolant,” starts an instrument air compressor at Step 10. This is
not an issue for DG 1B since its instrument air compressor 1B starts during
DG Sequencing Step 9. However, neither the 1A nor 1C instrument
compressors on DG 1A would be running due to the above identified
change. The instrument air system is not credited for accident mitigation.
Therefore, procedural requirements will be added not to exceed the DG load
rating of 2860 kW when starting extra components. This load will not be
shown as running on the DG 1A Loading Tables.

Containment Fan Cooling Units (Cont. FCUs)

CAP 042219, “CFCU Motor Load on Safeguards Diesel Generator Non-
Conservative” identified the need to increase the Cont. FCU loading from
107 kW to 113.5 kW. Calculation C11582, Rev. 0 will be addended to
reflect the increased load identified in CAP 042219.

DCR 3089 Recorder Replacement

Under DCR 3089, Recorder Replacement, an additional load of 560 watts
(0.56 kW) was added to each emergency diesel loading assessment. This
was calculated under an NEP-04.09, Electrical Load Addition, for the DCR.
In the NEP 4.9 Electrical Load Addition, the load additions are documented
per panel. There are several BRA and BRB panels that are clearly
associated with the A or B diesel. These loads add up to the .56 KW per
diesel. There is also a BRD-115 panel listed that had .763 KW added. The
BRD-115 panel is fed by BRD-109 which is normally fed by MCC 1-62C
which is fed by the B diesel. The correct numbers to add due to this mod
are.

Train A = 0.56K'W rounded up to 0.6 KW.

Train B = 0.56KW + 0.763KW = 1.323KW.
Corrective Action OTH 5427 (which exists to track the DCR 3089 load
changes) will be addended to reflect the increase in load identified in DCR
3089 analysis NEP-04.09, Electrical Load Addition.

Cable and Overload Losses

DIT-KPS-005-00, S&L Design Information Transmittal (DIT), Cable
Losses During Steady-State EDG Operation Concurrent with SI,”” identified
the following additional EDG loading required to account for loading
associated with the kW loss of the power cables powering the loads and of
the thermal overloads in the 480V power circuits. The Information
Transmittal is provided in Attachment 3:

DG 1A Cable and Overload Losses 26.30 kW

DG 1B Cable and Overload Losses 23.16 kW
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3.9

3.10

3.11

3.12

3.13

GNP-04.03.04 normally requires spreadsheet equations to be discussed.

The S&L attachment includes simple spreadsheets. Kewaunee has reviewed
and accepted this information without further verification. Also, the losses
determined appear to be reasonable.

Spent Fuel Pool Cooling Pump
Modifications have been implemented under DCR 3668, “SI Inhibit on SFP
Pumps,” to disable the start of the Spent Fuel Pool Cooling Pumps at the

initiation of an accident. The pumps are not needed in the first several hours
of the accident and will be modeled as starting at the 2 hour time interval.

Station Service Transformer Losses

Station Service Transformer losses are discussed in Calculation C-042-001,
Rev. 6, Section 6.3 and are being added to the spreadsheet for completeness.

Station Service Transformers 1-51 & 1-52 25.5kW
Station Service Transformers 1-61 & 1-62 20.4 kW
SI Pump Operation

The SI Pump draws a suction off the RWST. This pump is turned off at
minimum RWST, which occurs between 1 and 2 hours into an accident. Per
USAR section 6.2.2, if the RCS pressure is greater than the shut off head of
the RHR pump, then the SI pump could be used to perform this
recirculation. However, under a large break LOCA scenario, the RHR
pump is credited for recirculation flow and the SI pumps are assumed OFF.
Therefore, this load will be modeled as being OFF at 2 hours. [IPEOP-ES-
1.3 states that any pumps taking suction from the RWST should be stopped
upon RWST Lo-Lo Level alarm at 4%.

ICS Pump Operation

The ICS Pump takes suction from the RWST and then could take suction
from RHR in Recirculation Mode. However, no credit is taken for the pump
operation after RWST operation. Per USAR section 6.4.2, “After the
injection operation, it is expected that spray flow would be discontinued.”
Therefore, the pump will be modeled as being OFF at 2 hours. IPEOP-ES-
1.3 states that any pumps taking suction from the RWST should be stopped
upon RWST Lo-Lo Level alarm at 4%.

Charging Pump Operation

The Charging Pumps are started in Integrated Plant Emergency Operating
Procedure E-1, “Loss of Reactor or Secondary Coolant,” Step 11. However,
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4.0

3.14

3.15

3.16

starting of these pumps could potentially load the DG above its short-time
rating. The charging system is not credited for accident mitigation.
Therefore, procedural requirements will be added not to exceed the DG load
rating of 2860 kW when starting extra components. This load will not be
shown as running on the Diesel Generator Loading Tables. Procedure
changes were driven by CAP042684, based on a preliminary/draft version
of this addendum, to verify DG loading prior to adding a Charging pump to
aDG.

Diesel Generator aggregate power factor will be to the following equation:
PF =kWe (60 + seconds) / kVA (60 + seconds)

This is consistent with the original, Rev. 6, calculation and Addendum A.

Note that the load at 50 seconds is slightly higher (1kW) on each DG. The

additional MOVs running at 50 seconds do not have a tangible affect the

aggregate power factor.

RHR Pump Operation

The RHR pumps are realigned to sump recirculation mode at RWST level <
10 percent via IPEOP-ES-1.3. Calculation C11695 Rev. 0 states that the
RHR motors will operate at 210 HP in this mode. This is an increase in
BHP/kW for RHR. The increase will be reflected in the loading tables at 60
minutes, prior to removal of the SI and ICS motors at 120 minutes.

DG Engine Coolant Outlet Temperature

Attachment 4 includes curves from the DG manufacturer. Based on Curve
B, Section 2 above states that the short-time rating of 2860 kW is valid for
Diesel Generator inlet air temperatures up to and including 115°F. Use of
the curve requires a maximum coolant temperature of 190F. Based on
discussions with the System Engineer, the temperature has been monitored
during various system conditions and the measured coolant temperature has
not exceeded 190F. A

METHODOLOGY AND ACCEPTANCE CRITERIA

The Diesel Generator Loading is evaluated in the attached Diesel Generator
Loading Tables for each Diesel Generator. Each load interval should remain below
the short-time rating of the Diesel Generator (2860 kW) in order to meet the
requirements of Regulatory Guide 1.9, Rev. 2 for Diesel Generator Loading. The
loading tables are consistent with previous tables included in the original
calculation and Addendum A except a multiplication factor was added to account
for potentially higher frequency (greater than 60 hertz) of the DG.
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6.0

7.0

5.23 Integrated Plant Emergency Operating Procedure IPEOP E-1
5.24 Corrective Action OTH 5427

CALCULATION AND RESULTS

The loading for each Diesel Generator from the attached tables is as shown below:

DG 1A DB 1B

kW Loading kW Loading
50 Second Load* 2822.5 2838.7
30 Minute Load 2823.0 2839.6
60 Minute Load 2657.0 . 2673.6
120 Minute Load 2019.1 2035.7

240 Minute Load 2019.1 20357
*The maximum loading during sequencing {60 seconds) has changed from the 60
second time interval to the 50 second time interval due to removing the SFP Pump
from SI Initiation at 60 seconds and the stopping of MOVs ICS5A/B and ICS6A/B
after 50 seconds.

The final (60 + seconds) aggregate Safeguard Diese]l Generator power factors are:

DG 1A DG 1B
Aggregate PF 0.892 © 0.893

The Diesel Generator is shown to operate below the short-time rating of 2860 kW at
all intervals and therefore meets the requirements of Regulatory Guide 1.9, Rev. 2
for Diesel Generator Loading, -

CONCLUSIONS AND RECOMMENDATIONS

The Diesel Generator Loading is within its short-time rating of 2860 kW for each
load interval evaluated. Therefore, there is no restriction on operation below a
Diesel Generator Intake Air Temperature of 115°F.

Operating and Surveillance procedures need to ensure that the 2860kW rating is the
normal maximum diesel loading allowed. (CAP042976) '

An addendum to Calculation C11582, Rev. 0, will be prepared to (CAP042910):
Document the SI pumps suction change from BAT to RWST.
Reflect the increased load identified in CAP 042219,

Update Corrective Action OTH 5427 to reflect the increased load identified in DCR
3089 analysis NEP-04.09, Electrical Load Addition. (CAP042913)
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Procedural requirements will be added to the Emergency Procedures not to exceed
the DG short-time load rating of 2860 kW when starting extra components.
(CAP042915)

USAR Table 8.2-1 (2 pages) will be revised based on this calculation.
(CAP042914)

An addendum to Calculation C11356, Rev. 1, will be prepared to reflect the strokes
of ‘B’ train MOVs FW12B, SW903C, and SW903D. (CAP042911)

An addendum to Calculation C10915, Rev. 4, will be prepared to reflect the added
load reduction for transformers BRA-106 and BRB-106, as evaluated by OD-151,
Attachment 8, to a load of 16.9kW and 14.4kW, respectively. (CAP042912)
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DIESEL GENERATOR ALOAD lNFORMAT!ON

SEQUENCE LOAD STEPS (kWe ELECTRICAL LOAD)

" Step 6

] Siep~9,:

“Step 16

Freq :Step'0 Step 1 | ‘Step2- | ‘Step3 Step 4 Step 5 Step 7 Step 8
Mator# Namc ) Load fUnits iMult, | kWe ‘' Sec. ‘§Sec. | 10Sec. | .15Sec. | 208ec, | 25Sec, | 30Sec. | 35Sec¢. | 40 Sec. | 50 Sec. | 60:Sec. '|Notes
1.1 Mamtamed Contact Loads:
1-125 Chgr BRA-108 | 1501A A 3.6 3.6 36 3.6 3.6 3.6 3.6. 36 3.6 36 3.6 36
1-118 XFMR BRA-106 1131kVA~ 11.0303! 16.8 17.4 . 17.4 174, 174 17.4 17.4 474 17.4 17.4 7.4 17.4
1-331 Inv BRA-111 7.5|kVA 1 0.6 9.6 9.6 96" 9.6 9.6 9.6 9.6 9.6 - 8.6 9.6 0.8
1:358 tnv BRA-112" 7.5|KVA. 1 64 8.4 6.4 6.4 6.4 6.4 6.4 5.4 6.4° 54" 6.4 6.4
1-103 XFMR RPA-13 151kVA 1 10.0 10.0 40:.0 100 | 10.0° 10.0 10.0 40.0 10.0 . 10.0 10.0 10.0
{1398 {A-Dryer. 1A . 3lkw 1} :3.0¢ 3.0 3.0 3.0 3.0 .23.0 3.0 3.0 3.0 3.0 3.0 3.0
1-138 BAHTT 1A " 37.5(kVA 11 146 14.6 14.6 14.8 14.6 14.6 14.6 14,6 1486 14.6 14.6. 44.6
1-813 . (H2 AnalHid Ln 5.2]kW. 1i 5.2 52 5.2 52 5.2 52 5.2 5.2 5.2 5.2 5.2 52 -
'{1-953 Chgr BRA/B-108 150 A 1.0303 0.0 0.0 0.0 0.0 -0:0 0.0 0.0 0.0. 0.0 0.0 0.0 0.0,
1.2 Auto Start Loads
11-016 MOV RHR1A 41HP 1.0303 34 0.0 | . 0.0, 0.0 0:0; 0.0 _0.0° 0.0. 00 1 Q0. [ 00 0.0
1-132"  {To TG Ol Pump SO{HP 1.03031 424 43.7 437 43.7 43.7 43.7 43.7 43.7 43.7 | 43.7 43.7 43.7
11205 IMOV C13 41HP’ 1.0303f 34 3.5 35 | 735 3.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1-878°  "IChg Pump C FCU ‘21HP 1.0303] 1.7 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8
1-110 DG FO Xfer Pump 0.75/HP 1.0303] 0.636° 0.66 0.66 - 0.66 066 0.66 0.66 0.66 0.66 0.66 (.66 0.66 )
|1-419" MOV-ICSEA 0.66{HP 1.0303] o ’ o ) '|1See Seq #2.4
11-420 ~ |MOVICS6A 0.66/HP. 1.0303 See Seq #2.4:
11-207 RHR-Sump Pump 2.5lkW 1.0303 25 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0 ) .
1-107 - "lICS Pump 1A~ '250{HP 1.0303 o o See.Seq.#2.4.
41-1186 DG Vent Fan' 1A 25{HP 1.0303 21.2 21.8 21.8° -21.8 21.8 21.8 21.8 21.8 21.8 21.8 21.8, 21.8 - )
1-451 SH:Exh Fan A 15iHP 1.0303] _12.7 139 13.1 13.1. 13.1 13.1 43.1 13.1 13.1 13.1 “13.1 13.1
1-123 Trav Screen 1A1. "2.25IHpP 1.0303 1.8 2.0 2.0 2.0 2.0 2.0 2.0 S 2.0 2.0 2.0 2.0 ~2.0
1-291 TB'HP Seal Qil° - 20|HP 1.0303] 17.0. 17.5 17.5 17.5. 17.5 17.5 17.5 175 17.5 17.5 17.5 1785 L.
11-426 MOV BT2A _0.33]1HP 1.0303 03 0.3 03 03 ° 0.3 1 .03 0.3 0.3 0.0 2.0 0.0 0.0 Cl-Close-N.O.
1-1112 . IDG1A Turbe Pmp 0.75{HP 1.03031 0.63% 0.66 " 0.66 0.66 0.66 0.66 . Q.65 0.65 0.66 0.66 0.66 0.66 B
1-258A |DG1A Circ Pmp o A{HP 1.0303 0.9 0.9 0.9 0.9 . 0.9 0.9 s 0.9 0.9 0.9 . 09 . 0.9 0.9
1-2588  {DG1A Imm Htr 15[kW- 1 15.0 0.0° 0.0 0.0 0.0 0.0 0.0 . 0.0 0.0 0.0 0.0 0.0
1-104 MOV MS2A 0.5|HP"  11.0303] 04 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1-410 Fire Jockey Pump ~3iHP 1.0303 2.5 2.6 2:6 2.6 2.6 2.6 2.6 26. 2.6 2.6 2.6 2.6
1-1013  i8BV Hydr Pack 1.25|HP 1.0303 1.1 1.1 1.1 211 A1 1.4 1.1 1.1 1.9 1.1 1.1 1.4
1-351 MOV CVC301 FQITIHP 1:0303 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - 0,0 0.0 0.0
11-418 MOV CVE1 Q;7{HE 1.0303 0.8 0.0 0.0 0.0 0.0 0.0 . 0.0 0.0 0.0 0.0~ 0.0 0.0~
1-301 © {MOVRHR2A . 4|HP 1.0303 34 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1-869 DDT Emer Pump 15.51kW 1.03031. 155 0.0 0.0. 0.0 0.0 0.0 Q0 ~ 0.0 0.0 0.0 0.0 00 1. - . )
1-353 MOV CVGC212 . D.33jHF 1.0303 0.3 0.3 0.3 0.3 0.0 0.0 0.0 0.0 . 0.0 0.0 0.0 0.0 -~ iClClose-N.O.
1-102 MOV CC653 ‘0.13]HP 1.0303 0.9/ 0.1 0.1 . 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0:1 A Cl Close-N.O,
1-871 MOV MD(RY323A. | ~ 1.9|HP 1.0303 1.6° 0.0 0.0 0.0 0.0 ~ 0.0 C 0.0 - 0.0 0.0 0.0 0.0 0.0 Cf Close-N:C.
1.3 Manual Control Loads!
1-366 MOV SIAA 3iHP 1.0303} 25 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0: 0.0 0.0 0.0

C-042-001 Rev 6 Add C Appendices.xis
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DIESEL. GENERATOR A LOAD INFORMATION ;
i _ _ |Freq. . : 1 .
Motor # iName Load {Units [Mult. kWe 30 Min. | 60 Min- | 120 Min |' 240 Min
11 Maintained Contact Loads
1-125 Chgr BRA-108 150{A 1} 36 3.6 36 36 3.6
1-119 IXFMR:BRA-106: 113}kVA_ :11.0303] "'16.9 17.4 17.4 17.4 7.4
1-331 Inv BRA-111 75KVA .1 . 1 96 96 96 9.6 9.6
1-358 Inv BRA-112 T.5IKVA |~ 1 64 6.4 6.4 6.4 64 +
1-103° IXFMR RPA-13 151kVA 1 10.0 10.0 100 10.0 10.0
1-398 1A Dryer 1A 3ikW 1 3.0 3.0 3.0 3.0 3.0
1-138 iBAHTT 1A 37.51kVA 1 14.6 14.6 14.6 14.6 .14.6
1813  .iH2 Anal Htd Ln '5.21kW 1 5.2 5.2 5.2 5.2 5.2
1-953 Chgr BRA/B-108 150{A - “1.0303] " 0.0 0.0 0.0 0.0 0.0
1.2 {Auto Start Loads
1-016" MOV RHRTA 4{HP 1.0303] 3.4 0.0 0.0 0.0 00 ¢
1-132 " {Tb TG Oi'Pump 50iHP 4 1.0303{ 424 “43.7 43.7 43.7" 43.7
1-205. MOV.C13. 4{HP: 1.0303 3.4 0.0 0.0 0.0 0.0
1-978 iChgPump CFCU i° ' 2iHP ~ 1'1.0303 1.7 1.8 1.8 1.8 1.8
1-110 = DG FO Xfer Pump. 0.75{HP ;1.0303] 0.636° 0.65 0.66 .0.66- 0.66°
1-418 MOV ICS5A '0.66{HP 1.0303] - C :
-41-420  "IMOV ICS6A 0.66/HP _1:1.0303
1-207 RHR Sump Pump 2.5k ‘4,0303] 2.5 0.0. 0.0: 0.0- 0.0
11077 HCS Pump1A '250]HP  11.0303 ] ] .
1-116___|DGVentFan 1A _25|HP [ 1.0303] 212 21.8 2138 218 218 |
1-451 - ISH.Exh'Fan 1A - 15|HP 1.0303] 12.7 13.1 13.1 13.1 131 ’
1-123.  {Trav Screen 1A1 2.25|HP 1.0303|. 18 2.0 2.0 2.0 2.0
1-281 {TB'HP Seal OIf 20{HP- 110303 17.0 17.5 17.5 171.5 175
1-426 MOV BT2A 0.33[HP" 10303 0.3 0.0 . 0.0 0.0 0.0
1-1112  {DG1A Turbo Pmp 0.75{HP" 1.0303] 0.636 0.66 - 0.66 0.66 ‘0:66.
1-258A - {DG1A.CircPmp: 11HP" 1.0303{" 0.9 0.9 09 i 0.9 08 1~ -
1-258B {DG1A Imm Htr 15ikW 1 1 15.0 0.0 . 0.0 . 0.0 0.0
1-104 MOV-MS2A 0.51HP 1.0303 0.4: 0.0 0.0. 0.0 0.0
1-410  iFire Jockey Pump 3iHP 1.0303{ 2.5 2.6 2.6 2.6 2.6
1-1013  {SBV HydrPack 1.25{HP 1.0303 1.1 1.1 1.1 1.4 1.1
1-351 " {MOV CVC301 0.7tHP ~ 11,0303 0.6. 0.0 0.0. 0.0, 0.0.
1-418 - MOV:CVC1: 0.7iHP 41,0303} 0.6 0.0 0.0 0.0 0.0
11-301 MOV.RHRZA 41HP " 1'1.0303] 3.4 0.0 0.0 0.0 0.0
{1-869 ODT Emer.Pump. 45.6(kW - 11.0303] 155 0.0 0.0 0.0 0.0
1-353 IMOV CVC212 0.33|HP 1.0303] " 0.3 0.0 0.0 ] 00 . 0.0
1-102 MOV.CCB53. 0.13|HP 1.0303 0.1 0.0 0.0 ° 0.0 00
11-871 - IMOV MD(R} 323A 1.81HP: 1.0303 16 0.0 0.0 0.0 0.0
1.3 Manua! Contro!l Loads|
1-366. . [MOV Sl4A: “3iHP 1.0303} ~ 2.5 0.0 0.0 0.0 0.0
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DXESEL‘GENERATOR'}X-LOAD INEORMATIONT 1 ) SEQUENCE'LOAD"S%PS:(I(We ELECTRICAL LOAD)

Freg. _Step 0 - Step 1 Step2 | Step3 |° Stepd Sitep5 i Step6 | Step7 Step8 | Step9 | Step 10

iMotor#’ [Name. |oad [Units {Muit. | kWe | 0Sec. | 5Sec. | 10 Sec. | 15 Sec. | . 20:Sec. | 25 Sec. | 30 Scc.. | 35 Sec. | 40 Sec, | 50 Sec, | -60.Sec, |Notes
|1-383.  {MOV.SI15B: - i 1.6iHP 1.03031 1.4: 00 . 0.0 | 00 00 0.0: .0 0 i b 00 - i )

41-884: . (WR-6: : 1.0303]  :0.0: 0.8 - L0 1700 "1 00 0o 0.0 OEO" Q.0 0.0‘. /0:0:' O S 2 I

1-408. © IMOV.SW10A | 0.43iHP. 1.0303! 0.1 0.0 I 8o {00 0.0 0.0 0.0 0.0 040 0.0 oo - 0.0

11-361  {MOV.CCBO1A 0.33/HP 1.0303] 0:3- 00 100 ¢ 080 | 00 | DO 0.0 0.0 - 00 | 00 0.0 1 G0

1-363 MOV.CCB12A: 0.33HP- 111.0303F 0.3 p @0 .00 F 00 | 0.0 L DO 0.0 | 0.0 0.0 00 0.0 0.0

1-381 MOV SIoN - 1HP 4.03031 ‘0.9 0.0 - o I 0O R 0.0 0.0 | 0.0 0.0

1-359° MOV:CCE00: {HP 403031 08 | 00 4 060 | 00 0.0 0.0 0.0 . 0.0: “0.0° 00 | 00 0.0:

1-444 MOV RHR1L. 26{HP:  11,0303] ‘2.2 . 00 . 00 £0 | .00 0.0 0.0 0.0 00 L o0 T 0o 0.0

1:365 MOV SW1400 1.61HP 10308 14 I 00 | 00 0.0 0.0 Q0 1 00 0.0 09 | 00 00 I 00

1-445 MOV CC400A ) WHP 1403031 0 09 1 00 {. Q0 I 8.0 1" 0.0 0.0 ¢ -0.0 0.0 08 0.0 00 |- 0.0

1-374 MOV SI361A 6P 71.0303] 2.2 0.0 00- |” 00 It 0.0 00 0.0 0.0 1 0D 8.0 |, 00 0.0

1-430 MOV RHR400A " 0.66IHP.  11.0303] 0.6 1 Q.0 00 | 00 ‘0.0 .00 . | 0.0 0.0 00 0.0 0.0: | 00

41-373 MOVSI3SDA.. I 26|HP 1403031 22 1 00 0.0 00 [ 0o =0.0° T 0.0 g0 |ooer | 8o [ 00 [ 00

-11-448: MOV .CVC4a40: 1 46HPT T 103031 14 1 0.0 00 .| 00 0.0 00 {00 1 00 | 00 0.0 ‘0.0 0.0°

11130 1MOV.S1209 16JHP... 11,0303 14 4 00 0.0 00 4 0.0 0.0 Q0 00 b 0.0 ] 00 00 | 0.0

1-387 MOV SISA : 1.4{HP "1.0303 1.2 P04 00 00 | 00 080 .1 00 | 00 | 00 .| :00 .4 .00 0.0

11-379.  .IMOVISI300A . 2.6/HP  11.0303] .. 2.2. 00 1 00 . 0.0 0.0 0:.0: 0.0 00 © 00 00 00 ‘00,

11415 . MOV MS100A 1 0.331HP 1,0303 03 1 00 [ 0.0 | 0.0 SO0 i 00 1 0.0 0.0 0.0 | 00 0.0 0.0
‘11059 BattRm £x Fan 3{HP- 1.0303] 2.5 286 | 26 )] 26 26 ‘2.8 | 26 1 26 [ 28 25 26 250

1-149 MOV RHR289A - 18HP- 1103038 14 00 0.0 0.0 00 00 | 0.0 100 0.8 001 Qo 0.0:

1401 MOV SWEBD1A CCOABHP 1103031 0 ] 00 00 I 00 00 1. 0.0 0.0 00 1 00 0.0~ 0.0 - 00,
43:1225.  [CnimtVent Mon . 0.75!HP  11.0303 : ) X o 1

34223 (Auk Bidg Mon 0.75{HP-  "11.0303 0.636 0:86 0:66' 17086 | 066 | .0.66 1 066 . .0.66 0.66 0.66 1 0.68 0.66

131153, |IADryer 16, TI5kW. | 1

1355 |MOV PRIA AP 0303 0e. | 06 T oo | 00 |06 00 |00 | 00 00100, 00 [ 00

1-631 MOVICS2A . “HHP 1.0303] 0@ . 0.0 0.0 00 | 00 00 | 00 0.0: .00 4 0.0 o0 0.0 -

11-670 IMOVLOCA2A 0.13|HP- 11.0303] 01 C.0 0.0 0.0: 0.0 00 1 00 4 00 ] .00 ¢ 00 6.0 | 00

41-672 MOV SA7003A -0.13|HP 1.0303] 0.1 0.0" 0.0, 0.0 Q0 | 0.0 0.0 1. 0o 0.0 0.0- 00 | 00

11-815 H2'Anat 1A 2.74[kW° . 11.0303] 2.7 2.8 28 2.8 2.8 2.8, 2.8 | 28, | 28 28 | 28 2:81

41-368 MOV SI2A - 1.4[HP 403031 12 1" 060 I 00 | 0.0 ° 0.0 00 1 0.0 0.0 0.0 0.0 DO 0.0:

1-321 MOV.SI3 ) 1.4{HP 10303 12, 1 00 4 00 | 00 0.0 0.0 : 0.0 00 1 00 00 e 1 0.0

1-388 MOV -SW1300A 0.66{HP $0303F 08 1 00 ] 0 | 0O 0.0 0.0 |00 - 0.0 . 0.0 00 | o Q.0

e o S'i»Tripi Manual Reset

Ta17[iA Compr 1A AO[AP | 10303 338|100 00 0 X O T SO X Gl Xt IO Xl 00

11135 |Waste Gas CP18° 25]HP 1.0303 2127 00 | 00 0o 0.0 0.0 00 f 00 1 00 0.0 0.0 a0
11137~ |TB:Tuming Gear: ‘40IHP | 1.0303] 339 0.0 0.0 00 . |- 00 0.0 0.0 0.0 Q.0 L0 0.0 0.0

11:013___|Fire Pump1A 200/HP  -11.0303] 1604 0.0 00 0.0 00 100 0.0 0.0 0.0. 00 1. 00 0.9 .-

PRZR. _ iHir Backup Grp-A: 230.4/kW 12304 : 06 1 00 1 00 0.0 0.0 00 4 00 00 1 00 0.0 0.0.

|21 ISweposisetoass |

I IOV SiZ0A, ) (S Y E R S YO Y T N S Y SO ) 00 0L 05 1 00 15 0pennO.|

11-764 MOV CCBA 0.66(HP 110303 06 1 00 0.0 00 4§ 00 0:0 0.0 00 | 00 00 1" 00 0.0 iSLOpen:N.O. |

13386 IMOVSItiA 1:6/HP 1.0303) 1.4 __00 60t GO | 00 200 0.0 00 1 040 00 1 04 0.0 |SiGpsn-N.G. :

C-042-001 Rev 6 Add G Appendices.xls
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DlESEL GENERATOR ALOAD INFORMA‘HON
; Freq -

Motor# Name ) Load Units {Mult. kWe 30 Min. 60 Min {120 Min |- 240 Min
°11-383 MOV SI15B : 1.6|HP 1.0303]. 1.4 0.0 - 00 0.0 0.0
11:684.  {WR-6 1.0303] 0.0/ 00 | 00 0.0 0.0

1-408 MOV SW10A. 1.0.43{HP  .11.0303]. 0.1 0.0 0.0. 0.0 0.0

1-361 MOV CLa01A 0:33|HP 1.0303 0.3 0.0 0.0 0.0 00

1-363°  IMOV CCB12A- 0.33/HP  11.0303{. 0.3 0.0 0.0 0.0 0:0°

1-381 MOV SI8A A|HP 1.0303 0.9 0.0 0.0 0.0 0.0

1-359: MOV CC600 _1|HP 1:0303 0.8 0.0 0.0 0.0 0.0
J1-444 . MOV RHR11 “2:6|HP 1.0303}. .22 0.0 0.0. 0.0 0.0

1-365 MOV SW1400- 1.6]HP: 1.0303]" 1.4 0.0 0.0 0.0 0.0

1-445 MOV CC400A . 1]HP 1.0303 0.9 0.0 0.0 0.0 0.0
H1s374 MOV SI351A 2.6{HP 1.0303 22 0.0 0.0 - 0.0 ~ 0.0
“31-430° MOV RHR400A 0.66{HP | 1.0303 0.6 0.0 0.0 0.0 ¢.0

1-373 MOV SI350A 2.6/HP° 1.0303!: 2.2 0.0 0.0 0.0 0.0

1-448 MOV CVC440 A1.6HP 1103031 1.4 0.0 0.0 0.0 0.0

1-130. MOV, 51209 1.6iHP 1.0303( 1.4 0.0 0:0° 0.0 0.0

1-387 IMQV'SISA - 1.4/HP '1.03031 1.2 0.0 0.0° 0.0 00 - o

1-379 MOV SI300A . .. 2.6IHP 1.0303] 2.2 0.0 0.0 0.0 0.0

1-415 MOV MS100A 0.33|HP 1.0303; "~ 0.3 0.0 0.0 0.0 00 oo

1-059 Batt Rm Ex Fan 3IHP 1.0303 2.5 2.6 .. 26 26 2.6

1-149 MOV RHR299A 1.6{HP 1.0303 1.4 0.0 0.0 0.0 0.0

1-401 MOV SWE01A - 0.13{HP 1.0303; = 0.1 0.0 0.0 . 0.0 0.0

1-1225  {Cnimt-Vent Mon ‘0.751HP 1:0303] 0.636 0.66 '0.66° 0.66 0.66
11-1223-  |Aux Bldg Mon 0:75/HP - 1.0303}) -0.636: 0.86 0.66 0.66 066 | T

1-1153° "ilA Dryer 1C . T.75[kW A4l 7.8 7.8 7.8 7.8 7.8
"11-355: MOV PR1A 1iHP 10303 0.9 0.0 0.0 0.0 0.0

1-631° MOV ICS2A 1HP™  11.0303} 0.9 0.0 0.0 0.0 C0.0...

1-670° MOV LOCA2A 0.13}HP 1.0303 0.1 0.0 0.0 0.0 0.0

1-672 ~  {MOV SA7003A 0.13iHP 1.0303 0.1 0.0 0.0 0.0 0.0

1-815 H2 Anal 1A 2. 74 kW 1.0303 2.7 2.8 2.8 2.8 2.8

1-368 MOV SI2A 1.4iHP 1.0303] 1.2 0.0 0.0" 0.0 0.0

4-321 MOV SI3. 1.4|HP  "11.0303]. 1.2 0.0 0.0 0.0 0.0

1-399. IMOV SW1300A 1 0.66HP 1.03031. 0.6 0.0 0.0: a.0 0.0

1.4 181 Trip, Manua!l Reset|

1-117 IA Compr 1A 40{HP  .11.0303; 338 . 0.0 .. 0.0 0.0 Q.0

1-135" Waste Gas CP18 25iHP 11.0303;  21.2 0.0 00 0.0 0.0

1-137 {18 Turning Gear T40iHP 1.0303] 33.9 0.0 0.0 0.0 0.0 .
11-013  |Fire.Pump 1A 200iHP “1.0303f 160.4 0.0 0.0 0.0 0.0 -

PRZR' " “{Htr Backup Grp A 230.4kwW 1 112304 0.0 0.0 0.0 0.0

2.1 {Step 0 Si SeqLoads | ~

1-371  IMOV SI120A _12.8{HP 1.0303]  10.8" 0.0 0.0 0.0 0.0

1-764  IMOV CC6A 0.66{HP 1.0303 0.6° 0.0 0.0 0.0 0.0

1-386 MOV S111A 1.6{HP" 1,0303 1.4 0.0 0.0 0.0 0:0
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‘IDIESEL GENERATOR A LOAD INFORMATION

ISEQUENCE LOAD STEPS (kWe ELECTRICAL LOAD); .

Freq Step0 | Step1 | Step? | Step3 | Stepd | Sleps | Siep6 | Step7 | Step8 | Step8 | Step 10
Motor # |Name Load |Units [Mult. kWe 0Sec. .| 5Sec. 10 Sec:. | 15 Sec.. | '20/Sec. | "25.Sec 30 Sec. | 35Sec. | 40 Sec. | 50 Sec. | 60 Sec. |[Notes
1-377 MOV SI302A 7.6{HP" '1.0303 6.4 0.0 0.0 1 00 - 0.0 0.0 0.0 . 0.0 -.0.0 0.0 ‘0.0 0:0 S1 Open-N.O.
11-232 IMOViFWAZA 5.3iHP 1.0303 4.5 46 . 4.6 4.6 46" 4.6 4.6 4.6 4.6 4.6 - 4.6 4.6 1 -
‘11-280 AFWP1A LO Pmp “2iHE 1.0303 1.7 18 1 1.8 1.8 © 1.8 1.8 1.8~ 0.0 0.0 0.0.. Q.0 . 0.0
22 Step 1,51 Seq Loads. ' I :
1-020 ~ |SI Pump 1A BOOIHP .1.0303 6;33.0 . 0.0 672:8 k 672;8_:} B72.8: . 672.8 7 672.8’. 6728 1 6728 6728 | 672.8° 672.8.
2.37 " |Step 2 S| Seq Loads
1-025 : RHR Pump 1A 200{HP 1.0303 ‘ 143 0.0 0.0 147.3 147.3 147.3 147.3 147,3 | 147.3 | 147.3 147.3, 147.3
41-298 RMR Pit FCU 1A 1.5{HP 1.0303 1.3 0.0 . 0.0 1.3 1.3 1.3 1.3 1.3 4.3 153 1.3 1.3
2.4 iStep 3 8! Seq.Loads i .
15707 [ICS Pump 1A 760[HP | T.0303| 174 0.0 6.0 0.0 1793 | 1793 | 1793 | 3793 | 1703 | 1783 [ 1793 | 4783
1-419 MOVICS5A 0.66|HP | 1.0303 0.6 0.0 ‘0.0 0.0 0.6 06" 0.6 0.6 06 0.6 0.6 0.0
1-420 MOV ICSBA 0.66{HP 1.0303 0.6 0.0 0.0 0.0 0.6 0.6 06" S 06 0.6 0.6. 0.6 0.0
1-449 ISV Fir 1AHr 36.8]kW 7 11 368 0.0 0.0 0.0 36.8 36.8 36.8 36.8 368 36.8° 36.8 36.8
11128 1SV Exh Fan 1A 25HP . | 1.0303 21.2 Q.0 0.0 0.0 '21.8 21.8 21.8 21.8 21.8 21.8 21.8 21.8
1127 SBV FantA - 25\HP 1.0303] 212 0.0 0.0 0.0 21.8 21.8: 21.8 21.8 218 21.8 21.8 21.8
1-238 SBV Fltr 1A Hir C276lkW . 1l 278 0.0 0.0 0.0 27.6 27.6 276 27.6 276 "..27‘6 27.6 27.6
: 2.5 Step 4 Sl Seqt.oads - - )
1-023 SW Pump 1A1" 400{HP "} 1,0303]. 321 0.0 0.0 0.0. . 0.0 330.7 3307 330.7 3307 530.7 330.7 330.7
11-242 1SW Strainer 1A1. CE5{HP . 11.0303 _ 1.3 0.0 0.0 0.0 ‘0.0 ) 1.3 1.3 1.3 1.3 1.3 1.3 .

C-042-001 Rev 6 Add C Appendices.xis




C-042-001 - Revision 8 - Appendix 1 - Diesel Generator 1A Kilowatt Loading Appendix 1 - Page 6 of 10

[DIESEL GENERATOR A LOAD INFORMATION

> : o SR AN T T A | . i
Motor#_|Name . Load |Units |Mult. | &We | 30 Min_| 60 Min | 120 Min .| 240 Min
1377 . |MOV SI302A 78HP  11.0303] 6.4, 1 0.0 | 00 | 00 0.0
1232 |MOVEWI2A | 53|HP__ 11.0303] 45 | 00 [ 00 | 00 | 00
1280 |AFWPIA LO Pmp 2{HP |1.0303] 4.7 .| 0.0 | 00 0.0 )
5.3 Step 1.S1 Seq Loads .

{1020 [5i Pump 1A BOOIHP _ 1.1.0303] 653.0 | 672.8. | 672.8 00 | 0.0, |OFF 3l RWST < 4%; > 60 min

2.3 7 ":iStep 2 Si Seq Loads

. : i B i i : o T ; ~|Change BHP at Recirc, RWST <10%

11-025  IRHR Pump 1A 200/HP | 1.0303] 143 | 511 | 1735 | 1735 | 1735 lassumeatT=eOMIn.
1268 " |RHRPRECU 1A~ 1"~ 1.6|HP ~ |10303] 13 | 13 | 13 | 13 | 13 : T SR
74 |Step 3 51 Seqloads | ' - - _

1107 |ICS Pump 1A 2501HP | 1.0303] 174 1817 |00 00 1. 00 |OFF al RWST < 10%: assume at 7=60 min '
1419 |MOV ICS5A ] 0.66|HP-_ | 1.0303 06 1. 00 | 00 - 00 | 00 . " -

1-320 _IMOV ICS6A 0.66|HP _ |1.0303| 06 .1 . 0.0° 50 | 00 0.0

1-a49 ]SV Fitr 1A Hir T 36.8]kW 1| 368 | 368 568 | 368 | 358

1-126 . ..|SV Exh Fan 1A 25(HP 11.0303] 212 | _21.6 .L 218 | 218 | 21.8.

1127 |SBV FaniA "25|HP 110303 _21.2 218 218 | 218 718

1238 |SBVEIr 1A HEE | 27.6)kW TG T 376 1 27.6 1. 278

25 |Step 4 STSeqLoads B

T35 |SWRamp 1Al | 400[HP | 1.0303| 331 | 3307 | 3307 | 3307 | 337 1 i

1242 |SW Strainer 1A1 15IHP | 1.0303; 13 1 13 | 13 | 13 [ 13 -
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[BIESEL GENERATOR A LOAD INFORMATION]

"[SEQUENCE LOAD STEPS [KWe ELECTRICAL: LOADY. .

Freq ‘Step.0 Step 1 Step 2 Step 3 Stepd | Step 5 ' Step6 | "Step7 | Step8 : Step @ | Step 10 ]
{Motor’ # |Name. . Load Units: [Mult. | kWe 0 Sec. 5Sec. | 10Sec. | 158ec. | 20 Sec. i 25Sac. | 30°Sec. .| 35 Sec. | 40 Sec. ; 50 Sec. | 60 Sec.. |Notes. .
12,6 Step 5 Si Seq Loads . ) . ] ] : ) F L A
1-120 Containment FCU 1A} 125[HP”  [1.0303] 1135 0.0 0.0 B0 . 0.0 00 1 1169 1168 1 1168 760 7160 | 1169 |
1-156 . IGontainment FCU 1B 125|HP 1.0303] 1135 - 0.0 0.0 0.0’ 0.0 0.0° 1169 | 1168 | 1168 116.9 1169 | 1169 &
1-583 Dome Fan 1A 20|{HP 1.0303 16.9° 0.0 0.0 0.0 0.0 0.0, 17.4 174 F 174 17.4 47.4 1"_/.4
1-394° MOV SWGD3A 0.33|HP’ 1.0303;] 0.3 - 0.0 0:0 0.0 0.0. 0.0¢ 03 1 03 - 03 03 0.3 0.3 -
1-395 MOV.SW8038 0.331HP 1.0303] 0:3 0.0 0.0 0.0, 0.0 0.0 0.3 0.3 0.3 03 1..-03 0:3
77 Step 651 Seq Loads |
{1-024. IAFW Pump 1A ‘ ‘ ;360 HP 1.0303] 253 0.0 00| 00 0.0 |00 0.00 1 2607 | 2607 | 2607 260.7 | 260.7
j1-982. AFWP1A FCU 3lHP: -1.0303 2.5 0.0 0.0 _0.0.. 0.0 0.0: 0.0 2.6 -2.6. 2.6 26 2.6°
41-4286  |MOVBT2A 0.33|HP 1.0303 See Seq #1.2.
28 : Step 781 Seq ‘Loads “““
: 4-021 CC Pump 1A 250{HP 1.0303 174 0.0 0.0 0.0 .0.0 0.0 0.0 0.0 . 176.2 : 176.2 1 176.2 [|. 176.2
29 Step 8 61 Seq Loads —
1-022 SW Pump 1A2 400{HP :1.0303 321 1 0.0 » 0.0 0.0 0.0 0.0 0.0 00 0.0 330.7° 330.7 | 3307
1-243 SW Strainer, 1A2 1.5|HP "1.0303 1374 0.0 0.0 .. 0.0 0.0 0.0 10:0- ‘0.0 ‘0.0 1.3 13 1.3
210 ‘ Step'9'Si Seq Loads .
41-348 {A'Compr 1C ‘40 HP 1.0303] 33.9 0.0 0.0 0.0 ‘0.0 0.0 00" 00 | 00 0.0 0.0 .0.0:
1-411 Bat 1A Htr 1A1 4.51kwW ) 1 4.5 0.0 .0.0 0.0 0.0 0.0 .00 0.0 ‘0.0 0.0 0.0 0.0
11412 Bat 18 Hir 181 -~ 4.51kwW- 1 4.5 0.0 ‘0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .00
1-667 Balt Rm FCU 1A “1.5[HP [ 1.0303 1.3 _ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ‘0.0 0.0 1.3 1.3
'11-265 1CRM Recirc Fan 7.5{HP  11.0303 6.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ‘6.6 6.6
1-315 CRM Chiller 1A 38.7, kW 1,0303] - 387" - 0.0 0.0 0.0 0.0 _ 0.0 0.0 0.0 “0.0 0.0 39.9 39.9
11-317" CRMFan1A 20iHP | 1.0303 17.0 0.0 0.0.. 0.0 0.0 0.0 0.0 0.0 0.0 a.0 17.5 17.5
1-463 JCRM:Chiller Pump :3|HP 1.0303 2.5 0.0 0.0 ~ 0.0 0.0 ~ 0.0 0.0 0.0 00 0.0 2.6 2.6
11,201 ITBECU 1A ) C_.5iHP 1.03031 4.237 0.0 0.0 0.0 0.0 . 0.0 0.0 0.0 0.0 0.0 4.37 4.37 - X
{1-298" " [RHRPItFCU 1A 1.5{HP 1.0303 - , , . See Seq #2.3 {
4-131 1AB Mez2:FCU 1A S5{HP  "11.0303] 4.237 0.0 0.0 0.0 0.0 0.0. . ‘0.0 . 0.0 . 0.0 0.0 4,37 4.37
1-164 1AB Bsmt FCU 1A __7.5|HP 1.0303 6.4 0.0 . 0.0 0.0 0:0 0.0 00 - 0.0 0.0 - 00 6.6 6.6
1'-601 - JCRDMRm FCU 1A 5iHP 1.0303) 4.237 0.0 0.0 - 0.0 0.0~ 0.0 0.0 0.0 0.0 0.0 4.37 437
1-436 DG1A Start AIC - 7.5/HP 1.0303 6.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0:0 0.0 6.6 6.6
11009 Damper ACC3A 0.2|HP 11,0303 0.2 0.0 0.0 ~ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.2
1-1082 AB Fan.Floor FCU 10/HP _ 11.0303]  B.5 - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 8.8 8.8
1-1084  jABBsmt ECU 1C ‘T.5iHP 1.0303|: 64 0.0 0.0 0.0 0.0 00 040 0.0 0.0 0.0 6.6 6.6
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DIESEL GENERATOR A LOAD INFORMATION|
i B IR Freg T ) )

Motor# -[Name ‘tLoad {Units {Mult. kKWe {730 Min, | 60 Min | 120 Min | 240 Min |

28 . 1Step S 8l Seg Loads.. R . . . S ‘
17120 [Containment FGU TA] 125jFP 110303, 1135 | 058 | 658 | 65@ 658 [CAPOAITG T
1177156 "{Contalnment FGU 1B| _ 125/0P _ [1.0303] 1135 | 958 | 958 | 958 | 658 ICAP042219

{15583 |Dome Fan 1A, T 20(RP |1.0303] 168, | 174 | 174 .| 174 | 174
137384 MOV SWB03A. | 033|HP 11.0303] 0.3, ] 00 0.0 0.0 0.0
{1395 MOV SW903B 0.33|HP 1 1.0303] 03 | 00 | 008 1. 00 | 0.0

37 {Step 6 51 Seq Loads | ' : _
(7028 |AFWPump 1A 300[HE 19.0303] 253 | 26D.7 | 260.7 | 260.7 | 280.7

1882 JAFWP1A FCU T 3|HP- ] 1.0303] 2.5 26. | 26 .1 .26 1 26

7426 MOV BT2A 033[HPT [ 1.0303 ’ : ' "
428 “IStep 7 S| Seq Loads |

T i ’ : BHP increaée to flow 2 RHR heat exchangers, RWST:<
14-021  lcc Pump 1A | 260/HP  11.0303] 171 | 2195 | 2195 | 2195 | 2195 [3v%; <60 Min, assume at T=30 Min
[28 " ISwp8siSeqloads | ' '
(7022 |SW Pump 1A%, A00[P. '7.0303] 324 3307 | 3307 | 3307 | 3307 T ; .
T243___|SW Strainer 1A2 T5[HP _[1.0303] 13 | 13 | 13 13 1 13 |

230 |Step9SiSeqtoads | | T [ -

1349 JiA Compr 1G - gB|HP | 1.0303] 338 | 00 |~ 60 000

1411 Bat1AHGIAT | 4S[RW | 1| 45 | 00 | 00 00. .| 00

1412 1BatiB AU BI |- 45[kW | 1] 45 0.0 | 00 00 [~ 00 1

7667 |Batl Rm FOU 1A 15/HP | 1.0303| 1.3 13 | 13 | 13 | 13

7265 " |CRM Recirc Ean “76|HP _ [1.0303 64 6.6 5.6 X3 66

1315 |CRM Chiller 1A 38.7)kW | 1.0303| 387 | 399 | 398 | 399 | 35.9

1317 __|CRMFan 1A | 20]HP  [1.0303] 17.0 | 175 | .175 7.5 17.5

1463 ___|CRM Chiller Pump 3[AP | 1.0303] 25 2.6 26 | 26 | 26

1201 |78 ECU 1A “TBIHP (10803 4237 | 437 | 437 | 437 | 437 .

1988 'RAR PRFCU 1A 1.5HP | 1.0303] '

7431 |AB Mezz FCU 1A 5IAP | 1.0303] 4.237 | 447 237 | 437 | 437

1764 |AB BsmIFCU 1A | 7.5/HP | 1.0303| 6.4 | 6.6 6.6 66 656

1601 [CRDM Rm.FCU 1A | B|RP [1.0303] 4237 | 437 437 | 437 | 437

7436 IDGIASRAIC | 75HP 11.0308] 6.4 6.6 0.0 0.0 | 0.0

3-1008 _ |Damper ACC3A 02HF 110303 0.2 | 00 0.0 0.0 0.0

1.1082__|AB Fan Floor FCU 10/HP 1 1.0303] 8.5 8.6 88 |88 8.8

11084 |AB BsmtFQU 1C | 7.5|HP | 1.0303] 6.4 6.6 66 6.6 56

C-042-001 Rev6 Add C Appendices.xls




C-042-001 - Revision 6 - Appendix 1 - Diesel Generator 1A Kilowatt Loading Appendix 1 - Page S of 10

[DIESEL GENERATOR A LOAD INFORMATION TSEQUENGE LOAD STEPS (KWe ELECTRICAL LOAD) , : T
/ Freq "Step0 | Stepi | Step2 | Step3 | Stepd | Steps | Step6 | Step7 | Step8 | Step9 | Step10 | .
‘IMotor #  {Name. . Load {Units IMult. -kWe. 't 0Sec. 58ec. | 10Sec..| 15Sec.. | [20.Sec. | 25 Sec: 30Sec. '35 Sec., "40‘Sec:-_ 50 Sec. | 60-Sec. iNotes
PRE] Step 10 Si Seq Loads ' ' A L
. [3-088 " 'BAXfer Pump 1A, T15|AP__ |1.0303] 127 | 00 | 060 | 0.0 00 | 00 00 | 00 00 1 00 | 00 1 00
[4-067 " "iCharging Pump 1A | 100{HE | 1.0303 B0.Z 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 1 00 | 00 0.0
1133 " "iCharging Pump 1C_ | 127/HP _ 14.0303] 1018 | 06 | 6.0 T 06.0 0.0 0.0 0.0 0.0 | 00 i 0.0 0.0 0.0°
1178 "ISFP Pump 1A 0[P |1.0203, 339 .| 00 00 . 00 .. 00 0.0 0.0 00 | 00 [ 00 | 00 0.0
..... . DCR 3089 Recorder Replacement 1108 | 08 | 066 06 0.6. 08 | 06 | 06 ] 06 1 06 | 086 | 06
TCable Losses & Overload Hir Losses 1 263 26.3 263 | 263 | 263 563 1 263 | 263 | 263 | 263 | 263 26.3
"[Txfrmr Load Losses T | 1] 255 | 955 | 955 1 "955. | 558 255 | 255 | 256 | 255 | 285 | 255 | 255
TTOTAL KWe LOAD ' = T 3562.0] T 2534] 996.8] 10745| 1363.8| 16914, 1943.3] 2204.8] 23807 27127 28225 28213
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) DIESEL GENERATOR ALDAD INFORMATION :

: “{Freq 1 . 1 ) j
{Motor# {Name Load: Unitsf Hlult. 1 KWe 30 Min. .| 60 Min | 120 Min { 240 Min
J2.11 {Step 10 S] Seq Loads}
1-068 ~ |BA Xfer Pump 1A 15HP” 10303 127 0.0 0.0 0.0 0.0
1-067 Charging Pump 1A 100iHP 1.03031 ~ 80.2 0.0 0.0 00 0.0
1-133 Charging Pump 1C | * 127iHP ~ 11.0303] "101.8 | 0.0 0.0 0.0 00 | N )
j1-178 SFP'Pump 1A 40{HP 1.0303] 339 i 0.0 0.0 34.8 349 istant pumpraftet_z hours
“IDCR 3089 Recorder Replacement | 1] 06 06 | 06 0. 06 '
~ |Cable Losses & Overload Htr Losses | 1 263 26.3 26.3 28.3 | 28.3
I Txfrmr Load Losses . : 1] .255. | 255 25.5 25.5 .25.5
JTOTAL KWe LOAD ‘3502.8] 2823.0f .2657.01 20191 2019.1
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DIESEL GENERATOR B LOAD INFORMATION

SEQUENCE LOAD STEPS (KWe ELECTRICAL LOAD)

Step 9

Step10

e Freg Step 0 Step 1 Step2 Step 3 Step 4 Step 5 Step 6 Step7 | -Step 8
Motor # [Name Load [Units|Mult. ; kWe | 0 Sec. 5 Sec. 10 Sec. .| 15Sec. | 20Sec. | 25Sec. | 30Sec. | 35Sec. | 40 Sec.. | 50 Sec. | 60 Sec.
1.1 Maintained Contact Loads
1-143 Chgr BRB-108 L AS0IA 1] 38 3.6 3.6 3.6 3.6 36 ‘3.6 3.6 3.6 3.6 3.6 3.6
1-153 XFMR BRB-106 75/kVA "11.0303] 14.4" 14.8 14.8 14.8 14.8 14.8 14.8 14.8 14.8 14.8 14.8 14.8.
1-332. inv BRB-111 7.5]kVA 1 .98 9.6 9.6 9.6 9.6 9.6 9.6 9.6 9.6 9.6 8.6 9.6
1-357 InvBRB-112 .. ~ O 7.5]kVA 164 6.4 6.4 6.4 ‘6.4 6.4 6.4 6.4 6.4 6.4: 6.4 6.4,
1-184 XFMR RPB-11 15|kVA 1f 105 | -10.5 10.5 10.5° 10.5 10.5 10.5 105 10.5 10.5 10.5 - 10.5.
1-344. IA Dryer 18 . 3kwW ‘11 3.0 3.0 .30 3.0 3.0, 30 3.0 3.0 3.0 3.0 3.0 3.0
1-302 BAHTT 1B 1 37.5[kVA - 1. 54 5.4 .54 5.4 5.4 . 54 5.4 5.4 5.4 5.4 54 5.4
1-166 H2 Anal Htd Ln - 5.8kW 41 56 5.6 5.6 5.6 5.6 56 5.6 5.6 5.6 5.6 5.6 56
1-350 inv. BRD-109 5{kVA w117 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6° 56 6.6 6.6
1-245 TAT Aux's 1.5/kVA 11.0303} 1.2 1.2 1.2 S 42 1.2 12 1.2° 1.2 12 L. 1.2 1.2 . . 12
1-669 Char BRD-108 150|A 1] 34.1 34.1 34.1 34.1. 341 341 341 34.1 34.1 34 1 34.1 34.1
1-860 Proprietary 251KVA 1] 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7
1-953 Chgr BRA/B-108 180}A. 1.0303! -0.0. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - 0.0
1.2 Auto Start Loads
1-049 ~ |MOV RHR1B " 4{HP 1.0303! 34 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1-205 MOV C13 4HP [1.0303] 34 3.5 3.5 35 3.5 - 0.0 0.0 0.0 0.0 0.0 0.0 .00
1-979 CC Pump 1B FCU' . 2IHP 11.0303} 17 | 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8
1-139 DG FO Xfer Pump 0.75/HP | 1:0303; 00636 ~0.66 0.66 0.66 0.66" 0.66 0.66 0.66 0.66 0.66 0.66 . 0.65
1-421 MOV ICS5B 0.66iHP |1.0303 ) : k
1-422 MOV ICS6B 0.661HP 11.0303]. . _ o ) e
1-208 RHR Sump Pump 2.5lkw  11.0303] 25 ° 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0. 0.0 0.0
1-148 1ICS Pump 1B 250iHP  11.0303}
1-118 DG Vent Fan 1B 25{HP [1.0303| 21.2°] 218 21.8 218 218 21.8 21.8 21.8 218 | 21.8 21.8 21.8
1-452 ..~ {SH Exh Fan 1B 15/HP  11.0303] 12.7 13.1 13.1 13.1 13.1 13.1 13.1 13.1 13.1 131 1 131 13.1
1-1585 Trav Screen 182 2.25/HP 11.0303] 1.9 2.07 2.0 2.0 2.0 2.0 .20 2.0 2.0 2.0 2.0 2.0
1-291 TB HP Seal Qi 20(HP" [1.03031 170 17.5 17.5 17.5 17.5 175 “17.5 17.5 17.5 17.5 17.5 . 17.5
1-052° 7 MOV BT28 | 0.33HP }11.0303{" 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.0 0.0 0.0 0.0
1-1113  {DG18 Turbo Pmp 0.75HP [1.0303]°0.636 | 0.66 0.66 | 0.66 0.66 0.66 0.66 0.66 0.66 0.66 0.66 0.66
1-259A  {DG18B Circ Pmp 4i{HP (1.0303] 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 [ 09 0.9 09
1-259B8 |{DG1B Imm Htr- ASHkW | 11 15.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1-122 MOV MS2B 0.5HP 11.0303] 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1-1014 SBV Hydr Pack 1.25[HP 1.0303] 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 11 1.4 1.1 1.1
1-342 © MOV Cv(C211 0:33|HP {4.0303] 0.3 § 0.3 0.3 03 0.0 0.0 0.0 0.0 . 0.0 0.0 . 0.0 0:0
1-630" ... |CO2 Tank Compr 3IHP [1.0303] 25 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 T 0.0 0.0 0.0
1050 IMOVRHR2B 41HP  11.03031 34 Q0 Q0 0.0 0.0 T Qa Q.0 00 Q0 Q.0 Qg Q.0
1-671 MOV LOCAZB 0.13|HP  }1.0303] 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1-870 DDT Emer Pump 15.5/kW 11.0303] 155 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -
1-673 MOV SA70038 0.13{HP  11.03031 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1-872 MOV MD(R) 3238 1.9{HP  11.0303] 1.61 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 . . 0.0 0.0
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DIESEL GENERATOR B LOAD INFORMATION.
Freq : ) :
Motor # [Name {Load;{Units|Mult. | kWe |Notes 30 Min. | 60 Min | 120 Min | 240 Min
1.1 " |Maintained Contact Loads
1-143 Chgr BRB-108 1501A - 11 3.6 3.6 36 1 36 3.6
11-153 XFMRBRB-106 .. |  75(kVA 11.0303| 14.4 | ) ) 14.8 148 14.8 14.8 | .
1-332 Inv BRB-111 1 7.5]kVA | 1] 9.6 9.6 ‘9.6 9.6 96 |- . T . ’
1-357 inv BRB-112 i 7.5(kVA 1 64 6.4 64 6.4 6.4.
1-184 XFMR RPB-11 . 15{kVA 1) 105 | ] 10.5 “10.5 -{. 10.5. 10.5
1-344 1A Dryer 1B 3{kw 11 3.0 3.0 30 - 3.0 3.0
1-302 BAHTT 1B ) ) 37.5(kVA 1] 5.4 | 54 54 5.4 54
1-166 H2 Anal Hid Ln 5.61kW 11 8.6 | 5.6 56 I 56 . 56
-11-350 Inv BRD-109 SIkVA 1l 6.8 - 6.6 6.6 6.6 66"
.19-245 _ JTAT Aux's " . 1.5(kVA 11.0303] 12 | . . 1.2 12 12 . 12
1-669 Chgr BRD-108 1 1501A 1] 341 34.1 344 | 3441 34.1
11-860 Proprietary I 251kVA 1] 14.7 |Maint. Bypass 14.7 147 | 147 14.7
1-953 Chgr BRA/B-108 150jA " 11.0303] 00 | ° ) ’ - ]
1.2 Auto Start Loads .
1-049 MOV RHR1B. 41HP 1.0303] 34
1-205 JMOV C13 T 4iHP |1.0303] 34 | B T )
11-979 CC Pump 1B FCU 21HP  11.0303] 1.7 | 1.8 1.8 1.8 1.8
11:139 DG FO XferPump i 0.751HP 110303/ 0636) - | 0.66 0.66 | 0.66 0.66
1-421 MOV ICS58 : - 0.66{HP  11.0303 Seg Seq #2.4 i n
1-422 MOV ICS6B .- 0.66{HP {1.0303 See Seq#2.4
1-208 IRHR Sump Pump 25kW 11.0303] 25 ] .
1-148 ICS Pump 1B 250iHP 11,0303 See Seq #2.4
1-118 DG VentFan1B . _25{HP  £1.0303] 21.2 218 | 218 21.8 21.8
1-452 SH Exh Fan 1B 1 15(HP [1.0303| 127 | ’ 131 13477 13171 1341
11-155 Trav Screen. 182 2.25/{HP 1.0303] 1.9 2.0 20 2.0 2.0
1129 TB HP Seal Cil 1 20iHP 11.0303] 17.0 | ) 17.5 175 .1 A75 | 4758 ) e
+11-052 MOV BTZB ‘0.33|HP  11.03031 0.3 |CI Close-N.O. ] : e
11-1113 . {DG1B Turbo Pmp . 0.75|HP "~ {1.0303} 0.636 | . 1,066 i 066 . 0.66" 0.66
11-258A DG1B Circ Pmp 1iHP  {1.0303] 09 | : ’ 0.9 _ .08 0.9 0.9
1-2598 . |DG1B Imm Htr “151kW- 1} 15.0 | : )
11-122 MOV MS28 0.5|HP 11,0303] 04 | i )
‘11-1014  |SBV Hydr Pack H.25(HP  11.0303] 11 b 1.1 1.1 1.1 1.1 e
1-342 MOV CVC211 0.33iHP [1.0303] 0.3 |Cl|Close-N.O.. . )
11-630 1CO2 Tank Compr 3HP  11.0303] 2.5 | R T T T D
1-050 MOV RHR2B ) 4iHP  {1.0303] 3.4 :
1-671° [MOVLOCA2B . | 0.13!HP 11.0303] 0.1 |ClClose-N.C.
1-870 DDT Emer Pump 15.5/kW  {1.0303] 1585 | o
1-673 IMOV SA7003B . 0.13IHP 1,0303f 0.1 |Cl Ciose-N.C.
1-872 " IMDV MD(R) 323B 1.9:HP 11.0303] 1.61 |ClClose-N.C.
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DIESEL GENERATOR B LOAD INFORMATION

SEQUENCE LOAD STEPS (KWe ELECTRICAL LOAD

: étép 9

. -tFreq Step 0 Step 1 Step2 | Step3 Stepd | Step§ Step 6 Step 7 Step 8 : Step 10
Motor# [Name. Load:{Units:Mult. | kWe | 0Sec, | §Sec. | 10Sec. | 15Sec, | 20 Sec. | 25:'Sec. | 30'Sec. | 35 Sec. | 40'Sec. | 505ec.. | 60 Sec. .
1.3 Manual Control Loads]
1-367 MOV 5i48 3iHP  11.0303] 2.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1-356 .. [MOV PR1B THP  11.0303] 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 Q.0 0.0 0.0
1-683 WR-5 R 1.0303] 0.0 0.0 .0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 0.0
1-715 WR-18 1.0303; 0.0 0.0 0.0 0.0 0.0 0.0- 0.0 ‘0.0 0.0 0.0 0.0 0.0

.{1-686 WR-9 o 1.0303] 0.0 & 0.0 0.0 0.0 0.0 0.0 0.0 0.0. .+ - 00 0.0 0.0 - 0.0

111-409 MOV SW10B 0.13{HP 11.0303{ 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

11362 |MOV CC801B © 0.33{HP  11.0303{ 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

+{1-364 - MOV CC612B 0.33{HP 11.0303] 0.3 0.0 0.0 0.0 0.0 0.0 0.0 © 0.0 0.0 0.0 0.0 0.0
1-382 |MOV SI9B 1iHP  11.03031 0.9 0.0 ‘0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1-385 MQV SI15A _1.6{HP .11.0303{ 1.4 0.0 0.0 0.0. 0.0 0.0 0.0 0.0 0.0 0.0. 0.0° 0.0
1-516' MOV LD60 1.6|HP -11.0303] 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 “ 0.0 0.0
1-446 MOV CC400B 1iHP 11.0303| 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1-375 MOV S13508 26HP 711.0303| 2.2 0.0 0.0 0.0 0.0. 0.0 0.0 0.0 0.0 . 0.0 0.0 0.0
1-433 MOV RHR400B- ‘0.66{HP 11.0303; 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1-376  ~ |[MOV SI351B 26/HP 11.0303] 2.2 0.0 0.0 0.0 . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1-140 MOV S[208 1.6/HP  ]1.0303] 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1-388 MOV SI58: 1.4HP 11,0303 1.2 0.0 0.0: 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0° 0.0
1-380 MOV S1300B ©26iHP . 11.0303] 2.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1-416 MOV MS100B ‘0.33/HP 1.0303] 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1-2156 Batt Rm Ex Fan © 3HP .]1.0303] 25 2.6 2.6 2.6 .26 2.6 2.6 2.6 2.6 2.6 2.6 2.6
1-150 MOV RHR299B - 1.6IHP  11.0303] 1.4 . 0.0 0.0 0.0 0.0 0.0 00" 0.0 0.0 0.0 . 0.0 © 0.0
1-402 MOV SW6018 0.131HP {1.0303} 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1-1227 Cntmt Vent Mon 0.75|HP  11.0303{ 0.636 0.66 0.66 .66 0.66 Q.66 0.66 0.66 0.66 0.66 0.66 . 0.65
1-1224°  {Aux Bidg Mon Q75/HP  11.0303] 0.636 .66 0.66 0.66 0.66 0.66 0,66 0.66 '0.66: 0.66 0.66 0.66
1-941 . IMOVICS2B 1{HP .. {1.0303] 0.9 0.0 0.0 0.0 . 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0 0.0

11-923 H2 Anal 1B 2. 741kW  11.0303; 2.7 28 2.8 2.8 2.8 2.8 2.8 28 | 2.8 2.8 2.8 2.8

11-370 MOV SI2B: . 1.4{HP 11,0303} 1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 C.0

11-403 MOV SW13008 0.66[HP 11.0303! 0.6 0.0 . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1.4 Si Trip, Manual Reset|’

41117 . 1A Compr 1A 40iHP 11.0303] 3391 - 0.0 0.0 0.0 0.0. 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1-135 Waste Gas CP1B~" 25{HP . 11.0303] 21.2 00" 0.0 0.0 Q.0 0.0 0.0 00 {. 0.0 0.0 . 0.0 0.0
1-137 TB Turning Gear - 40iHP 14:0303] 33.9 0.0 0.0 0.0 0.0 0.0 0.0 00 | DO 0.0 0.0 0.0 "
1-234 . |Fire Pump 1B | .1 200iHP 11.0303] 1604i 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.0 0.0 0.0

: PRZR Hir Backup GrpB " " 192ikW~ "1 7 "1/ 179.2 0.0 0.0 0.0 0.0, 0.0. 0.0 00 | 00 .0.0 0.0 00
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'IDIESEL GENERATOR B LOAD INFORMATION B . R o
. 1 7 IFreq 1D ‘ ) ) ‘ . '
Motor # {Name Load {Units {Mult. | kWe_[Notes 1 30.Min..{ 60 Min | 120 Min | 240 Min |
1.3 Manual Control Loads -
1-367 MOV Si4B 3{HP  [1.03038 25 |
1-356 MOV PR1B 1{HP 1.0303; 0.9 |-
{1-683 WRS R : 11.0303] 007 |
1-715 WR-19 i 1.0303] 0.0
1-686 WR9 . .11.0303] 0.0
1-409 MOV SW10B 0.13|HP '11.0303] 0.1
11-362 MOV CC801B :0.33/HP  11.0303] 0.3
11-364  IMOV CC612B ... 033HP {4.0303] 03 | T
-{1-382 MOV S198 THP  11.0303] 0.9
11-385 MOV S115A 1.6/HP  {1.0303; 1.4
11-516 MOV LD80 ) _1.6HP £1,0303; 1.4
11-446 MOV-CC4008 1HP  {1.0303] 0.9 |
1-375 MOV S1350B 26IHP ]1.0303] 22" | R ) o
1-433 MOV RHR400B " | 0.66:HP 1.0303] 0.6 ; -
1-376 MOV S1351B 2.61HP 1.0303] 2.2
1-140 MOV §1208 { 1.8HP [1.0303] 1.4
1-388 MOV S158 1.4{HP 1.0303} 1.2
1-380 MOV S1300B "] 2.B6{HP 1.03031 2.2 |
1-416 MOV'MS100B “0.33;HP " |1.0303] 0.3 | . .
41-215 ‘{Batt Rm Ex Fan 3iHP 1.0303F 2.5 . 2.6 286 26 2.8
1-150 MOV RHR2998 | 1.8iHP 1.0303! 1.4 ] ) &
1-402 MOV SW601B 0.131HP  {1.0303! 0.1
1-1227 Cntmt Vent Mon 0.76{HP '11.0303; 0.636 ) 0.66 066 | .0.66 .. 0.66
1-1224 " iAux Bldg Mon P O75HP 71,0303 08361 ¢ 066 (.66 0.66 0.66
1-941 MOVIICS28 1iHP 11,0303} 0.9 ) I . . . .
1-923 H2 Anal 1B ) 2.74[kW 11.03031 .27 | . 28 | 28 2.8 .28 ' oo
1-370 ___iMOV S[2B 141HP _ 11:0303] 1.2 | ' ‘
1-403 MOV SW1300B 0.66{HP . 11.0303| 0.6
1.4 Sl Trip, Manual Reset|
1-117 A Compr 1A . 40i{HP" {1.0303] 339
1-135 Waste Gas CP1B. | " 25[HP 11.0303{ 21.2
1-137 T8 Turning Gear 40|HP  11.0303{ 33.9
1-234 Fire Pump 1B 200|HP 11.0303} 160.4
PRZR Hir Backup Grp B | 192lkW 1] 179.2 {1Heater 0.0.S.
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SEQUENCE LOAD STEPS (KWe ELECTRICAL LOAD)." ~

DIESE.L GENERATOR B LOAD INFORMATION " -

g Step T

Step.9

Step 10

- 0.33

'1.0303

. B Freq ~ Step 0 Step 1 Step 2 Step 3 Step 4 Step & Step 6 ‘Step 8- .
Motor# iName Load [Units |Muit. kWe | 0 Sec. 5 Sec. 10 Sec. | 15Sec. 1 ‘20 Sec. | 25 Sec. | .30 Sec. | 35 Sec, | 40'Sec, | 50 Sec. | .60 Sec.
2.1 Step 0 S! Seq Loads 7 : :
1372 |MOV SI208 12.8/HP _[1.0303] 108 | 0.0’ 00 0.0 00 | 00 0.0 00 00 00 | 00 0.0
1763 IMOVCC6B ™~ 0.66|HP 1.0303] 06 | 0.0 0.0 0.0 1700 0.0 0.0 0.0, 0.0 0.0 0.0 0.0
1384 |MOVSI1B 7.6[HP |1.0303] 14 00 | 00 00 1. 00 00 | 00 1 00 0.0 00 7T 0.0 0.0
1378 |MOV SI302B 76I6P 11.0303| 64 0.0 0.0 50 00 |00 | 00 0.0 0 0.0 00 | 00
1536 |MOV FW12B 53[HP11.0303] 4.5 46 46" | 46 46 46 | 46 46 46 | 46 46 | 46
1281 |AFWPIBLOPmMp | 2|HP_]1.0303] 1.7 1.8 1.8 i8 18 18 18 00 0.0 0.0 5.0 0.0
2.2 Step‘l-Sl-fSeqLoads_ ’
7027 [SiBump iB gooiHP  [1.0303] 653 | 00 6728 | 6728 | 6728 | 6728 | 6728 | 6728 | 6728 | 6728 | 6728 | 6728
7183 |AB Bsmi FCU 1B 75[HP [1.0303] 64 | 00 66 66" 5.6 66 6.6 6.6 66 6.6 5.6 6.6
1Z3 Step 2 ST Seq Loads
1032 |RHR Pump 18 200jHP  11.0303] 143 | 00 0.0 1473 | 1473 | 1473 | 1473 | 1473 | 1473 | 1473 | 1473 | 147.3
1268 |RHR PRFCU 1B 1.5|HP" [1.0303] 1.3 0.0 0.0 13 13 13 | 43 | 13 | 13 13 I
(] ) -
2.4 Step 3SI Seqloads | . ... ] 7
1748 [ICS Pump 1B 250|HP 11.0303] 174 | 0.0 0.0 00 1 1793 | i755 | 793 | 1783 | 1793 | 1793 | 1793 | 1793
1421 [MOVICSSB 0.66/HP 11.0303| 0.6 0.0 0.0 0.0 0.6 06 06 0.6 06 .| 06 0.6 0.0
1422 |MOVICS6B 0.66/HP  1.0363] 0.6 |00 0.0 0.0 06 0.6 06 0.6 0.6 0.6 06 00
{1450  [SVFERriBRF | 368w | 1| 368 | 00 | 00 00 | 368 | 368 | 368 3638 36.8 36.8 36.8 36.8
{1124~ |SVExhFan 1B 25[HP__[1.0303] 212 | 0.0 1 0.0 00 | 218 | 218 218 | 218 218 21.8 218 218
1145 |SBV Fan 1B T 725|HP " |1.0303] 212 | 0.0 00 0.0 21.8 21.8 218 | 218 218 218 | 218 21.8
1239 [SBVFEriBHI | 27 6|kW 1276 | 00 0.0 00 | 278 | 276 | 276 | 276 | 276 276 276 276
PG Step 4 S1 Seq Loads
72030 |SW Pump 181 . 400|HP _|1.0303] 321 | 00 0.0 60 0.0 3307 | 3307 | 3307 | 3307 | 3307 | 2307 | 3307
{4282 [SW Strainer 1B1 15|HP_]1.0303] 13 | 00 0.0 0.0 0.0 13, 13- 1 13 13 | 13 | 13 13
{26 "~ " iStep5SlSeqloads
1121 |[Containment FCU 1G] 125|HP |1.0303] 1135] 0.0 0.0 00 0.0 0.0 1169 | 1169 | 1169 || 1169 | 1168 | 1169
1157 |Containment FOU 1D| 125/HP 11.0303] 1135 | 0.0 0.0 00 0.0 0.0 1169 | 1169 | 1169 | 1169 | 116.9. | 1169
17584 |Dome Fan 1B 20/HP  ]1.0303] 1695 0.0 0.0 0.0 0.0 0.0 1746 | 1746 | 17.46 | 1746 | 17.46 | 17.46
1-308 . |MOV SW903C 0.33|HP _|1.0303] 0.3 00 .. .00 0.0 0.0 0.0 0.3 03 03 03 0.3 0.3
1:397___|MOV SW903D HP 03 0.0 0.0 00 |00 | 00 03 03 03 | 03 03 03
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|DIESEL GENERATOR B LOAD INFORMATION
! oy i ) : Freq : :
Motor.# |Name Load [Units|Mult. | kWe |Notes’ 30 Min. 60 Min | 120 Min ! 240 Min
2.1 Step 081Seqloads | 1~ | T S
41-372 MOV SI208 12.8|AP_11.0303| 10.9 |SIOpen-N.O. |
1763 |MOV CC6B 0.66|HP 11.0303| 0.6 |STOpenN.0.
11384 MOV SIHIB T6HP  11.0303] 1.4 |SI OpenN.O.
1-376 _ |MOV SI3028 ~76[HP__11.0303] 64 [SIOpen-N.O. _
1236 IMOV FW12B 5.3]HP _ 11.0303] 4.5 | 0.0 0.0 0.0 0.0
7281 |AEWP1B LO Prp 2IHP  {1.0303] 17 : '
22 Step 1 Sl Seq Loads |
17027 |SIPump 1B 800 |1.0303| 653 5708 | 6708 | 00 | 00 |OFF al RWST < 4% > 60.min
1-183___|AB BsmtFCU 18 75(HP _|1.0303] 6.4 66 66 6.6 66 ¥
2.3 Step 2 S} Seq Loads |
| Change BHP at Recirc, RWST <10%
1-032 RHR Pump 1B 2001HP  £1.03031 143 151.1 1735 | 1735 173.5 iassumse at T=60 Min. .
1299  |RHR PLECU1B 1.5[AP  11.0303] 1.3 73 13 73 T3 |
o Step 3 51 Seq Loads |
y "1—;148 ~_{ICS Pump 1B 250iHP 11.0303; 174 181.7 71 0.0 0.0 0.0 OFF at RWST < 10%; assume at T=60 min _
1421 |MOVICS5B. 0.66,HP | 1.0303| 0.6 00 0.0 0.0 0.0
57 MOV IGSes 0.66/HP|1.0303] 0.6 0.0 00 ] 00 0.0
1450 SV Fitr 1B Hr 368kW | 1] 368 36.8 36.8 36.8 36.8
‘117144 SV Exh Fan 1B 75/HP | 1.0303] 212 21.8 21.8 218 218
745 |SBVFaniB 25/HP |1.0303] 21.2 218 | 218 218 | 918
1239 |SBV Fir 18 Hir 37.6kW I 1] 27.6 276 276 | 276 276
25 Step 4 5Seqloads | | '
7030 |SW Pump 181 | “4coirP 110303 321 | 3307 | 3307 | 3307 | 3307
1294 |SW Strainer 161 T5/HP  11.0303 13 | 13 13 i3 13
28 Step 5 51 Seq Loads T
12T [Contanment ECU1C| 125/HP° "|1.0303] 1135 858 7 958 | 958 95.8 " |CAP042219
1457 [Containment FCU1D| 125/HP _ [1.0303] 113.5 958 | 958 | 958 95.8  |CAP042219
1584 |Dome Fan1B____.|. 20[HP |1.0303] 16.95 1746 | 1746 | 1746 | 17.46 |.
{17396 MOV SW803C 0.33[HP 11.0303] 0.3 5.0 0.0 | 00 | 060 ._
1397 |MOV SWS03D 0.33|HF11.0303] 03 0.0 60 00 0.0 )
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DIESEL GENERATOR B LOAD INFORMATION

SEQUENCE LOAD STEPS (KWe ELECTRICAL LOAD],

__Step 5

Step 6

“Step8

. . Freq. Step0 . Step1 Step 2 Step 3 Step 4 Step 7 Step 9
Motor # iName Load |Units [Mult. | kWe 0Sec. i 5Sec.: | 10Sec. | 15Sec. | 20Sec. { 25Sec. | 30 Sec. | 35Sec. | 40 Sec, .| 50 Sec. |.60 Sec.-
2.7 .. iStep 6 Si Seq Loads 2
1-031___|AFW Purp 1B 300|HP | 1.0303] 253 | 00 0.0 0.0 0.0 00 0.0 5607 | 2607 | 2607 | 2607 1 2607
1-052°  -IMOVBT2B . 0.33]HP [1.0303 )
1-211 {TB Bsmt FCU 18 “Bi{HP 11.0303] 42371 "0.0 " i 0.0 0.0 0.0 0.0 0.0 X 437 I 437 i 4.37 4.37
28 Step7SiSeqloads | Vo L o o4 o oo
_1—028 4CC Pump 1B 250{HP 1.0303] 171 " 0.0 0.0 0.0 0.0 0.0 0.0 0.0 176.2 176.2 176.2 176.2
2.9 Step 8 Sl Seq Loads .
1-029 . iSW Pump 182 400|HP- [1.0303] 321° 0.0 0.0 0.0: 0.0 0.0 0.0 0.0 0.0: 330.7 -330.7 :330.7
1-252 SW- Strainer 182 1.5|HP 11.0303} 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 . 13 4 1.3 1.3
2.10 Step 9 Si:Seq Loads:
1-151 {IA Compr 1B 40{HP  ]1.0303] 33.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 349 34.9
1-4398 “1Bat 1A Htr 1A2 - 4.5kW 1 45 . 0.0 0.0 0.0 0.0 0.0 0.0 . 0.0 " 0.0 . 0.0 0.0 0.0
1-440 Bat 1B Htr 1B2 4.51kW: 11 4.5 10.0: 0.0 0.0° 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1-668 iBatt Rm ECU 1B A.5/HP ™ 11.0303] 1.3 0.0 0.0 0.0 0.0 0.0 . 0.0 0.0 0.0 0.0 1.3 1.3
1-266 CRM Recirc Fan 7.5{HP 11.0303] 6.4 g0 .. 00 0.0 0.0 0.0 0.0 0.0 . 0.0 “0.0 6.6 6.6
1-316 . {CRM Chiller 1B 38.71kW |1.0303] -38.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ‘D:0. 0.0 38:9: -38.9
1-318 {CRM Fan 1B © '20[HP "~ 11.0303{ 17.0 0.0 0.0 0.0 0.0 .00 - 0.0 0.0 0.0 0.0 . 175 . 17.5
1-464 CRM Chiller Pump 3IHP  ]1.0303] 2.5 :0.0- 0.0 0.0 0.0 0.0 0.0 0.0 0.0: 0.0 26 T 26
1-211 TB FCU1B “S5{HP  {1.0303] ] )
1-209 RHR Pit FCU 1B 1.5|HP  11.0303 - .
1-136 AB Mezz FCU 1B ~_5|HP  11.0303] 4.237: 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.37 4.37
1-183 AB Bsmt FCU 1B CTSHPT {1.0303] B ) T . . S
1-602  JCRDM RmFCU 1B S5IHP 11.0303; 4.237 0.0- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.37 4.37
1-141" DG1B Start A/IC T.5HP 110303 64 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.6 6.6
1-1083 AB Fan Floor FCU 10iHP  11.0303] 8.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .. 0.0 8.8 8.8
1-1085 . {ABBsmt FCU 1D . 2.5/HP 11.0303] 6.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.6 6.6
211 Step 10 Sl Seq Loads
1-134 ‘ BA Xfer Pump 18 15iHP  11:0303 12.7. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0 7
1-106 . .|ChargingPump 1B | 100{HP {1.0303{ 80.2 0.0 0.0° 0.0 0.0 0.0 0.0 0.0 0.0 - 0.0 0.00 0.0
1-248 SEP Pump 1B 40|HP  11.0303] 33.9 0.0 0.0 0.0 0.0 0.0 0.0 ..0.0 .00 .1 0.0 .-.0.0 .0
‘{DCR 3089, Recorder Replacement 111323 ] 1.323 . 1323 | 1.323 | 1.323 1.323 1.323 | 1323 1.323 1,323 1.323 1.323
-1Cable Losses & Overload Hir Loss¢ 1] 23.16 23.2 23.2 23.2 232 23.2 232 23.2 23.2 23.2° 23.2 232
S8 Txfmr Load Losses i 1} 20.4 204 | 204 20.4 20.4 20.4 3204 204 204 |- 204 20.4 20.4
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[DIESEL GENERATOR B LOAD INFORMATION
Freq . .
IMotor#: [Name JLoad |Units[Moit, | kWe [Notes 30 Min: | 60 Min- | 120 Mir' | 240 Min
2. ‘ StepS‘SI’Sequ'oads; ’ - ) 1 - o )
703 TAEW Pump 18 300|HP[1.0303] 253 1 . 12607 | .260.7. | 260.7 | 260.7
[f052___ MOV ET28 0.33|HP"_|1.0303 See Seq #1.2
1-211 __|TB Bsmi FCU 1B S|P |1.0303[ 4237 437|487 | 437 | 437 _
28 ___-|Step7 Sl Seq toads
- — I T " - T ~|BHP increass 1o flow 2 RHR heat exchangers,
1-028°  |[€C Pump B 2501HP.  |1.0303] 174 2195 | 2195 | 2185 | 2195 [RWST <37%; <60 Min, assume at T=30 Min _
23 Step 851 Seq Loads” _ _
1029 |SWPump 182 400[FP_[1.0303] 321 T307 | 3307 | 3307 | 3307
(1252, |SWStainer1B2 | 1.5|HP |1.0303] 13 4.3 1.3 13 | 13
12.10 _|Step'9:St Seq Loads™
1451 |TA.Compr 18, T 40[HP | 1.0303 33.9 349 | 349 | 349 349 |
1:439  |BatiAHir1AZ 45kW | . 1l 45 ‘ '
1-440 _ |Bat1BHr 182 4.5|kW 1] a5
15668 |Bati Rm FCU1B 15|HP’ |1.0503] 1.3 13 3 13 T3
1-266 CRM Recirc Fan _7.5|HP" 11.0303! 64 . . 68 660 . 6.6 6.6
1-316  |CRM Chiller 18° "38.7kW. | 1.0303| 3B.7 "39.9 389 | 390 399"
1318 |CRM Fan 18 “20/HP._ [ 1.0303] 17.0 475 1 475 | 475 7.5
1.464 _ |CRM Chiller Pump. | 3|HP _ 11.0303] 2.5 | 76 26 26" 256
1211 |TBFCU 1B 5/HP_ 11.0303 See Seq#2.7
1-298. |RHR PLFCU B _ 15HP | 1.0303 [See Seq#2.3
1136 |AB Mezz FCU 1B 5THP. |1.0303| 4.237 aa7 4.37 437 437
12183, |ABBsmt ECU 1B.. 7.5/HP 11.0303]  |See Seq#2.2 . -
1-802 _ |CROMRmFGU 18 | - 5|HP- |1.0303| 4237 437 | 437 | 437 437
1141 |DG1B Start AIC 7.5/HP. |1.0303] 6.4 8.6 0.0 0.0 0.0
1-1083_|AB.Fan Floor G- A0|HP- [1.0303] 85 88 | 88 | 88 88
11085 [ABBsmtFCUTD | 7.5|HP_[1.0303] 64 6.6 66 66 6.6
211 |Step 1051 Seq Loads
1934 IBA Xfer Pump 1B A5[HP 11.0303] 12.7 T
1-105.__{Charging Pump 18__|_100|HP_ |1:0303| 80.2 0.0 00 0.0 00 i
15248 |SFP Pump 1B/ "40|HP  |1.0303| 33.9 0 0 34.9 349" Istert pump after 2 hrs.
DCR 3086, Rocorder Replacemant, 1] .33 13 BT i3 3T
“iCable Losses & Overload HirLosse: . 741 23.18° 23.2 23.2 i23.2 232
5S Txmr Load Losses ! 11 204 204 204 204 204 1
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C-042-001- Revision 6 - Appendix 2 - Diesel Generator 1B Kilowatt Loading
: "~ (SEQUENCE LOAD STEPS (KWe ELECTRICAL LOAD}

f: DIESEL GENERATOR B LOAD INFORMATION

Step 6

Step 7

Step 9

1353.5)

: Freq | . StepO | Stepd | Step2 | Step3 | Stepd | Steps Step 8 " Step 10
Motor# _|Name _iLoad {UnitsiMult. | kWe | 0Sec. | 5Sec..| 10Sec. | 15Sec, | 20Sec. | 255ec. | 30 Sec. | 358ec. | 40Sec. | 50 Sec. | 60 Sec.
' TOTAL KWe LOAD- .3418.3 T 2374 916.5 1565.2 168’2.0;5, ‘ 1934.0 - 2497.31 237320 2705.20  2B38.71 28375

C-042-001 Rev 6 Add C Appendices.xis




C-042-001- Revision 6 - Appendix 2 - Diesel Generator 1B Kilowatt Loading

Appendix 2 - Page 10 of 10

DIESEL GENERATOR B LOAD INFORMATION

Freq. -

Motor #

.Narﬁe

: Load

Units

Mult.

“kWe °

Notes

60 Min

240 Min |

30 Min.

- 120 Min.-

2035.7

ITOTAL KWe LOAD

134183

2839.6

‘26738
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DIESEL GENERATOR A LOAD INFORMATION ..
Motor# |(Name Load (Units kWe | kWe @ 60 Sec, (Load PF | kVA @ 60 Sec. |kVAR @ 60 sec
11.1 Maintained Contact Loads
1-125 Chgr BRA-108 1501A 36.0 3.6 1.0 3.6 0.0
1-119 XFMR BRA-106 113{kVA 90.0 17.4 0.8 21.75 13.11
1-331 Inv BRA-111 7.51kVA 16.0 9.6 1.0 9.6 0.0
1-358.  {lnv BRA-112 7.5]kVA 16.0 6.4 1.0. . 6.4 0.0
1103  IXFMR RPA-13 15 kVA 12.0 10.0 0.8 12.5 7.5)
1-398 1A Dryer 1A 3ikwW 3.0 3.0 1.0 3.0 0.0
1-138 . |BAHTT 1A 37.5|kVA . ©30.0. 14.6 0.8 . 18.3 11.0f
1813~ i1H2 Anal Hid Ln 5.2 kW 5.2 52 1.0 5.2 0.0t
1-953  Chgr BRA/B-108 1501A 0.0 0.0 0.0
1.2 ‘JAuto Start Loads
1016 MOV RHR1A 4iHP 3.4 0.0 0.01
1-132 ~ {Tb TG Oil Pump’ . S0iHP 42.4 43.7 08 54.6. 32.81
1-208 " IMOVC13 " " 4iHP_ 3.4 0.0 5 - - 0.0]
1-978  iChg Pump C FCU 2{HP 1.7 1.8 0.8 2.3 1.4¢
1-110 DG FO Xfer Pump 0.75[HP 0.636 0.7 08 0.8 0.5
1-419 .. "IMOVICS5A 0.66{HP .. e ) ‘ 0.0
1-420 MOV ICSBA | 0.66|HP" 0.0i
1-207 RHR Sump Pump 2.5 kW 25 0.0 0.0}
1-107 ICS Pump 1A 250{HP 0.0
1-116 . 7 iDG VentFan 1A 251HP .. 21.2 21.8 0.8 2737 L7 16.4.
1-451 iSH Exh Fan 1A _15{HP 12.7 13.1 0.8 16.4 9.8
1-123 Trav Screen 1A1 2.25{HP 1.9 2.0 0.8 2.5 1.5
1-261.. |TBHP Seal Qi . 20{HP. 17.0 17,5 _ 0.8 21.9 13.1F
1-426 MOV BT2A 0.33{HP 0.3 0.0 0.0}
1-1112 DG1A Turbo Pmp 0.75/HP 0.636 0.66 0.8 0.8 0.5
1-258A DG1A Circ Pmp 1HP 0.9 0.9 . 08 1.1 0.7
1-2588 DG1A Imm Hir . 15IKW. 15.0 . 00 — 0.0
1-104 MOV MS2A 0.5/HP 0.4 0.0. . 0.0}
1-410 Fire Jockey Pump 3iHP 2.5 2.6 0.8 3.3 20
1-1013  {SBVHydrPack . | 1.26{HP 1.1 1.1 0.8. 1.4 0.8}
1-351 .IMOV CVC3M1 b 0T HP 0.6 0.0 0.0}
11418 MOV CVC1 0.7}JHP 0.6 0.0 0.0
1-301 MOV RHR2A 4{HP 34 0.0 0.0
1-869  :DDT EmerPump. 15.5]kW 15.5 0.0 0.0]
11-353 MOV CVC212 0.33|HP 0.3 0.0 0.0
1-102 MQV CCB53 0.13{HP 0.1 0.1 0.8 0.1 " 041
1-871 MOV MD(R) 323A 1.9|HP 16° ~ 0.0 001
1.3 IManual Control Loads |
1-366 MOV SI4A 3|HP 2.5 0.0 0.0}
1-383 MOV SI15B 1.6|HP 1.4 0.0 0.0
1-684 WR-6 . 0.0 0.0 0.0}
1-408 MOV SW10A T0A3HP 0.1 0.0 - 0.0}
1-361 MOV CCG01A 0.33|HP 0.3 0.0 0.0
1-363 MOV CC612A 0.33|HP 0.3 0.0 0.0
1-381 MOV SISA 1[HP 0.9 . 0.0 0.0
1-359 MOV CC600. . _1{HP 0.9 0.0 0.0
1-444 MOV RHR11 2.6|HP 22 0.0 0.0
1-365 MOV SW1400 1.6|HP 14 0.0 0.0
1-445 = iMOV CC400A 11HP. 0.9 0.0 . 0.0
1-374 MOV SI351A 2.6{HP 2.2 0.0 0.0
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DIESEL GENERATOR A LOAD INFORMATION
Miotor # . |Name "|Coad |Units | kWe | kWe @ 60 Sec. [Load PF_| KVA @ 60 Sec. [KVAR @ 60 sec _
1430 MOV RAR400A | 0.66|HP 0.6 0.0 i ‘ T 0.0
1373 |MOV SI350A — 26HP | 22 S R N 0.0
1448 |MOV CVCA440 1.6|RP 14 0.0 _ N _ 0.0
1930 MOV S200° | A6HP |14 00 0.0
1387 |MOV SI5A I G I R A T 0.0
1379 |MOV SI300A T 2E|HP 53 0.0 _ \ ' 0.0
1475 [MOV MS100A 0.33[HP 0.3 0.0 ; 0.0
1058 |Bat RmExFan = | 3|HP 25 26 08 | 33 2.0
1149 MOV RHR2G9A 160 | 14 | 00 | .. 1 T 0.0
1401 [MOV SW601A 0.13|HP 0 0.0 T 0.0
171225 [Cnimt Vent Mon 0.75|HP 0.636 0.66 0.8 08 0.5
171223~ [Aux Bidg Mon. 0.75|HP 0.636 066 | 08 0.8 ‘ 0.5
(421753 1A Dryer 1C T 7.75/kW 78 78 . ] 101 78 1 0.0
'11-355 MOV PR1A 11HP 0.9 0.0 - , 0.0
7631 |MOVICS2A~ | 1lHP__ | . 08 0.0 _ 0.0
[1%70 MOV LOCA2A 013HP | 04 | 00 | ' i 5.0
17872 |MOV SA7003A 0.13]HP 04 00 | T R 0.0
13835 |H2 Anal 1A 2,74 ]KW 27 28 7.0 28 0.0
1368~ |MOV SI2A T TTAAHP. | 1.2 0.0 0.0
1321 |MOV 83 1.4|HP 12 00 | T 0.0
1300 |MOV SW1300A 0.66[HP 0.6 0.0 TTT— 0.0
1.4  ' 'SI Trip, Manual Revset‘ ’

1777 [iA Compr 1A ' 46]HP 339 I N R 5.0
17735 |Waste Gas CP1B | 25/HP 1.2 00 - 0.0
1-137____|TB Turning Gear 0[HP | 338 | 00 T ' 0.0]
1-013 Fire Pump 1A 200{HP 160.4 0.0 i 0 )
[PRZR_[Ftr Backup GrpA___|_ 2304/ 230.4 0.0 T 0.0]
2 Step U'SI Seq Loadé S

7371 IMOV SI20A BEEP | 108 0.0 " I T |
1764 |MOV CCBA 1 0.66/HP 06 | 00 | " 00
1386 |MOVSIT1A T 18HP | 14 0.0 R ~o0)
1377 IMOVSI30sA I TIB[HF T 64 | 0.0 ’ — 0.0]
1237 |MOVFWI12A S3[HP | 45 46 | 08 | 58 T35
1280 __|AFWPIALO Pmp | 2[HP 17 0.0 A K |
23" . Step1él_8eq Loads“:"" o ' _
1020 __[SIPump1A____| BOOIHP | 6415 | 6872 08 | 7ess | 334
23 - Step 2WS'I Seq Loads “ '

1:025___|RHR Purmp 1A T 200]HB T804 | 1473 |08 |87 Al
1208 |RARPRFCU 1A ¥ = 15HP | 713 | 13 08 16 1.0
24 . Step 3 Sl Seq Loads S N I A

7107 [ICSPump 1A | 280|AP | 2005 | 1763 | 68 | 1882 | 868
1419 MOV ICS5A 0.66|HP 06 0.0 _ R I Y
1420 |MOVICSBA | 0.66/HP 06 0.0 ' 0.0
12440 ISVFr 1A Hir | 36.8]kW 368 T i88 0 e 0.0
7426 |SV Exh Fan 1A T 25|HP 212 21.8 " 08 | 273 v 16.4
{1527 |SBV Fan 1A —25|HP 210 - 1.8 08 | 273 6.4
17238 [SBVFrIAHT | 276]KW | 276 376 7.0 376 0.0
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[DIESEL GENERATOR A LOAD INFORMATION

| Sable Losses & Overload Hir Losses

‘[Motor # |Name “[{oad. |Units | kiWe | kWe @ 60 Sec. |Load PF_| kVA @ 60 Sec. |KVAR @ 60 sec.
25 [Step4 SI Seq Loads ‘ ‘ - ' ]
023 T [SWPump A1 | 400[HP._ | 3207 3307, ] 09 3674 1603
1-242 ° iSW Strainer 1A1 1.5|HP 1_.3 1.3 08 1.6 1.0
2.6 Step 5 S| Seq VL‘ogds ' ‘
7120 [Containment FCU 1A | 125HP 1002 116.0 09 1269 5656
1156 |Containment FCU 1B | 125]HP 100.2 116.9 0.9 129.9 56.6
15863 |Dome Fan 1A ~20[HP 16.9 174 0.8 1.8 13.4
7394 [MOV SW03A 0.33|HP 0.3 03 0.8 04 0.2
139 |MOV SW9038 0.33|HP 03 03 08 04, 0.9
2.7 "iStep 6 S| Seq Loads
1024 |AFW Pump 1A 300|HP 240.6 260.7 0.9 280.7 126.3]
1082~ |AFWP1A FGU “3[HP 25 26 0.8 33 2.0
1426 .|MOV BT2A 0.33|HP 0.0
78 [Step 7 51 Seq Loads —
[i021__|cCPump 1A 250]HP | 200.5 1762 09 | 1958 853
29 Step & 51 Seq Loads _ _
7022 |SW Pump A2 Z00[HP 3207 307 | 08 3674 1602
1-243__|SW Strainer 1A2 1.5/HP 1.3 13| 08 | 16 1.0
210 IStep 0 81 854 Loads
1348 1A Compr 1C 40|HP 339 0 0.8 0.0 0.0
1411, |Bat 1A Htr AT TA5KW | 45 0.0 1.0 _ 0.0 0.0
1-412 . |Bat 1B Hir 1B1 4.5/kW 45 0.0 1.0 0.0 6.0
1667~ |Bati Rm FCU 1A 15|HP 13 13 0.8 16 1.0
1-265  "|CRM Recirc Fan 7.5|HP . 6.4 6.6 . 0.8 8.3 5.0
1:315___|CRM Chiller 1A 38.7|kW 387 39.9 08 29.9 799
1317 |CRM Fan 1A 20{HP 17.0 7.5 0.8 21.9 13.1
|1-463_|CRM Chiller Pump 3[HP 25 26 0.8 3.3 20
1201 . |78 FCU 1A TB[HP 4.237 437 0.5 . 55 33
1208 |RHRPRFCUIA 15/HP - . 0.0
{15931 |AB Mezz FCU 1A 5[HP 1337 437 0.8 55 33
{1164 |AB BsmtFCU 1A 7.5/HP B84 6.6 0.8 8.3 50
1601 . .|CRDM Rm FCU 1A _ “BIHP | 4237 437, 0.8 55 "33
1-436 __|DG1A Stal AIC 7.5|AP 6.4 6.6 0.8 8.3 50
1-1009__ |Damper ACC3A 0.2|RP 0.2 0.2 0.8 0.3 02
1-1082___|AB Fan Floor FCU 10[HP. 85 8.8 0.8 1.0 6.6
1-1084  |AB BsmtFCU 1C | 7.5[AP 6.4 6.6 0.8 83 50
12.11 |Step10SiSeqloads| | L 4 oV 4
1068 |BA Xfer Pump 1A 15|FP 127 0.0 0.0
1-067 Charging Pump 1A 100{HP 80.2 0.0 0.0
1:133_ |Charging Pump 1C__ | 127|HP 1018 0.0 T ~ 0.0
12178 [SEP Pump 1A .| 40(HP 3.9 0 08 0.0 6.0
TDCR 3089, Recorder Replacement 0.6 0.6 1.0 0.6 0.0
26.3_ 23.16 1.0 3.0 0.0
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'|DIESEL GENERATOR A LOAD INFORMATION

e @0 S

Load PF

KVAR @ 60 sec_ :

Motor # |Name Load |Units | KWe
7 SS Txfrnr_and Losses 255 20.4 1.0 20.4 0.0}
|TOTAL LOAD | 37544 2827.2]0.8615 WIS 13869
31491 '
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DIESEL GENERATOR B LOAD INFORMATION
Motor # _Name Load iUnits : kWe |kWe @ 60 Sec.|Load.PF [kVA @60 Sec.
1 Maintained Contact Loads
11-143 Chgr BRB-108 1501A 1 360 1 3.8 1.0 3.6
1-153 XFMR BRB-108 75|kVA 60.0 14,8 . ;0.8 18.5
1-332 . 7 JinvBRB-111 " | 7.5kVA 16.0 ’ 9.6 1.0 9.6
1-357 ilnvBRB-112 1 7TB5lRVA. T 160 |°° B4 . 1.0 ] 6.4
1-184 XFMR RPB-11 15|kKVA. 120 I 10.5 - 0.8 13.1
1-344 1A Dryer 1B 3lkw 3.0 | 3.0 1.0 3.0
11-302° BAHTT 1B. . ) . 3758kVA. | 300 5.4 0.8 6.8
11-166 H2 Anal Htd Ln . 56lkwW | .56 = 56 .. | 10 ' 5.6
‘11-350  iinv BRD-109 5kVA 9.1 6.6 - 1.0 .. 6.6
'11-245 ° {TAT Aux's ) " 1.5]kVA” 1.2 1.2 0.8 1.6
1-669 ~ _IChgrBRD-108 = "~ ~150|A a 341 ) 341 ) 1.0 34.1
1-860 Proprietary , 25[kVA 20.0 147 - .. 0.8 18.4
1-953  iChgr BRA/B-108 150|A 0.0 0.0 e mE
1.2 __{Auto Start Loads
11-049 . MOV RHR1B 4;HP - 34 0.0
1-205  {MOV C13 L o 4HP 7 34 | 0.0 .
11-979 CC Pump 1B FCU 2iHP 1.7 . 1.8 1 0.8 723
1-139 DG FO Xfer Pump 0.75{HP 0.636 0.66 08 | '08 -
1-421 IMOV ICS5B . - 0.68|HP
1-422 . IMOVICSBB. = L066HP "} 7
1-208  {RHR Sump Pump 2.51kW 25 .00
1-148 ICS Pump 18 ) 250{HP .
11<118° ' |DG VentFan 18 1 “25{HP 212 - 21.8 - 0.8 ) 27.3
11-452 SH Exh Fan 1B 181HP . 127 R EE 0,8. 164
1-158 Trav Screen 1B2 225 HP 1.9 2 08 1 . 2.5
1-291 . |TBHP Seal Oil 20|HP 17.0 17.5 0.8 21.9
1-052 © IMOVBT2B ©~ | . 0.33{HP. - 0.3 0.0
1-1113 DG1B Turbo Pmp 0.75|HP . _.0.636 066 | 08 .1 .. 08
1-259A DG1B Circ Pmp 1/HP 0.9 ) 0.9 0.8 1.1
1-256B |DGIBImm Hir 15kkw 1 150 ' 0.0 '
1-122 {MOV MS2B 05HP ~ 1 04 T .00 ] L
1-1014 SBV Hydr Pack 1.25HP 1.1 1.1 i _08. . 14
1-342 MOV CVC211 0.33{HP 0.3 0.0
1-630 - CO2 Tank Compr.. | 3IHP | 25 0.0
1-050 MOV RHR2B .. 4HP 3.4 0.0 .
1-671 MOV LOCAZB 0.13|HP 0.1 0.0 .
1-870 1DDT Emer Pump © 155lkw . 185 0.0
1-673 ‘{MOV SA7003B 0.13[HP" """ 0.1 . 0.0
1-872 MOV.MD({R)-323B ~ 18iHP 161 0.0
1.3 " [Manual Control Loads
1-367 MOV Sl4B 3/HP 25 0.0
1-356 © T |MOV PR1B MHHP | 0.9 0.0
1-683  {WR-5 | ) . . . 1770.0 ) 0.0 . L
1-715 WR-18 0.0 00 | U
1-686 WR-9 0.0 00 -
1-409  |MOVSWI10B = " |. 0.13[HP . 0.1 0.0
1-362 MOV CCB01B 1. 0331HP |- 03 .. 0.0, i
1-364 MOV CC612B 0.33|HP 0.3 0.0
1-382 . MOVSI9B . ) 18P . 0.9 0.0
11-385  IMOV SI15A 1.8{HP 1.4 0.0 1
1-516 MOV LD60D 1.6{HP 1.4 . 0.0 i S
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DIESEL GENERATOR B LOAD INFORMATION | | ,
Miotor #_|Name _ Load [Units | KWe | KWe @ 60 Sec.|Load PF_|KVA @ 60 S6c. |
1-446 MOV CC400B 7lEP 0.9 00 . o
1-375 " |MOV SI3508 “IEHP [ 22 |00 -

1-433  |MOV RHR400B . _ | _066HP . | 06 | 00 "~

1376 MOV SI3518 2.6/HP 22 |00

7140~ |MOV SI208 iBHE 14 100

1388 [MOVSISB | . A4HP | 12 | 00

1-380 MOV SI3008 26HP [ 25 1 00"

7416 MOV MS100B 0.33|HP 03 | . 00 N
1-215"  {Batt Rm Ex Fan © 3|HP ' 25 | 2.6 08 33
1150 MOV RHR290B | " 16/HP | 14 0.0

1402 MOV SW6018 T 0A3HP |04 | 00 T .
11227 |Crimt Vent Mon " 0.75|HP 0.636 | 0.66 06 | .08 .
111224 " |Aux Bldg Mon . | 0.75'HP 0.636 0.66 0.8 08
1941 [MovIcszs T 1P 08 100 T

11923 |62 Anal 1B 5. 74]kW 27 1 28 | i T 37
1370 |MOV SI2B “1.4HP 12 100 - B
1403 |MOVSW13008___|_068[HP__ | 06 | 00

74 SiTrip, Manual Reset - ‘ '

iA17 |ACompriA | 40P 739 6D

1135 |Waste Gas CP1B 25|HP 21.2 oo

1-137 TB Tuming Gear ~__40jHP 33.9 0.0

1234 |Fire Pump 18 200[AP | 160.4 0.0

PRZR Hir Backup Grp B 1921kW 1792 ... 00

{21 " |Step0SiSeqloads | o

1372 |MOVSZoB | 12slmp 108 |00

1763 MOV CCeB 0.66|HP 06 0.0

1384 |MOVSHIB | 16[HP__| 1.4 00

1378 MOV SI3028 G Y SR A
1936~ |MOV FW12B 5.3]HP 45 46 E
1281 |AFWP1B LO Pmp AR 17 O

22 Step 1 51 Seq Loads '

1027 |SIPump 1B | __800|AP . | 6415 6872 00 | 7636
1183 [ABBsmiFCU 18 75|HF 64 | 66 | 08 | 83

23 |Step2 Sl SeqLoads | ‘ T
7032 |RARPump 1B 200[HF | 1604 473 [ 08 1637
1299 [RHRPRFCU 1B 15[HP_ 13 T3 0.8 16

_2.4 v ‘Stgp?’SI”Seq_Loadsv” —T

7148 [ICS Pump 1B .| 250|HP 2005 1793 0.9 1993
1421 MOV 1CS58 | oeslHP_ |06 1 00 | -

1422 MOV ICS68B 0.66|RP 0.6 00 | T T
1450 |SVFIr1BHT | 388lkW | 368 3648 70 368
1144 |SVExhFaniB . | 25[HP | . 212 | 218 0.8 573
{1145 |SBVFan 1B PR N T I R T A
1239 |SBVFitr 1B Hir _ 27.6]kW 77.6 276 | 10 "7 6
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DIESEL GENERATOR B LOAD INFORMATION
Motor # _|Name . Load |Units kWe | kWe @ 60 Sec. |Load PF_|KkVA @ 80 Sec.
25 |Step 4 5/Seq Loads o i '
7030 |SW Pump 181 400[HP 3207 3307 0.9 3674
1:294__ [SW Strainer 181 | 1.5]HP 13 13 0.8 76
26 Step 5 Si Seq Loéds
i991 |[Containment EGU 1C | 125|HP 1002 716.9 08 1250
1957 |Containment FCU 1D [ 425[AF | 1002 | 1169 0.0 129.0
15584, |Dome Fan 1B 20|KP | 16.95 17.46 0.8 218
7306 |MOV SW903C 0.33/AP 0.3 0.3 0.8 0.4
1357 MOV SWa03D ~0.33Hp 03 03 0.8 0.4
2.7 Step 6 3 Seq_ Lo__éds -
1031 |AFW Pump 1B 300|HP 2406 260.7 0.9 289.7
1052 |MOVETZ8 0.33]HP — = - ~
1211___|1B Bsmt FCU 1B £[HP 4237 237 08 | 55
28 Step 7 S| Seq Loads
1028 |CC Pump 1B 250[HP 2005 “176.2 0.9 195.8
28 Siep 8 S/ Seq Loads |
17028 |SW Pump 182 400[0P 3307 3307 |09 3674
1252 |SW Strainer 182 G N I 08 1.6
2.10 Step 8 Sl Seq Loads
7151 TIA Compr 1B LS 339 239 08 136
12439 |Bat 1A Hir 1A2 4.5[kW 45 6.0 10 0.0
17440 |Bat1B Hir 1B2 45[kW 45 0.0 1.0 0.0
15668 [Bali Rm FCU 1B 1.5[HP 1.3 9.3 0.8 1.6
1266 |CRM Recirc Fan 7.5/FP 6.4 6.6 08 8.3
1316 |CRM Chiller 1B 38.7 kW 38.7 38,9 08 9.9
1318 |CRM Fan 1B 2G|HP 7.0 175 0.8 21.9
7464 |CRM Chiller Pump 3[HP 25 36 0.8 33
1211 |[TBFCU 18 5lHP - .
1299 |RHR PIFCU 1B 75|FAP ) , =
1136 |AB Mezz FCU 18 “5|AP 3037 437 0.8 55
1183 |AB Bsmt FCU 1B 7.5/AP i
1602 |CRDM Rm FCU 1B 5/HP 3.937 437 68 |~ 55
1141 .|DGIB Start AIC 75/HP 6.4 66 0.8 8.3
1-1083__|AB Fan Floor FCU “10IHP 85 8.8 08 11.0
1-1085__[AB BsmtFCU 1D 7.5/HP 6.4 6.6 0.8 8.3
2.91° Step 10 SI Seq Loads
534 [BAXlerPump 1B | 5P| 127 5.0
1-106 Charging.Pump.1B 100|HP - 80.2 0.0
1248 |SFP Pump 1B G0AP [ 33.9 ) E 0.0
| DCR'3088; Recorder Replacement | 1323 | 1.323 0] 13
Cable Losses & Overload Hir Losses™ |- 23.16 23.16 1.0 23.2
SS Txfmr Load Losses . 204 17 204 1.0 204
TOTAL LOAD ~T3568.5] “2851.6]  0.8030] 3193.3]

C-042-001 Rev 8 Add C Appendices.xls
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. Run Out Fiow Conditions

8SE pumps, s/n's 0600-¢, -10

Attn.: Mr, James Brandtjen

Based on extrapolaiion of test curves for referenced pumps and serial numbers listed, the

expected BHP requirement at 4671 gpm is 265 BHP, when operating at 1780 rpm with 1.0 sg.

The NPSHR at that point will be approximately 30 ft,

| trust this is enough lo resolva your inquiry.

2IY. btz

Paul Kasztejna
Supervising Design Engineer
Flowserve Aftermarket Engineering

Flowserve Cerporelion Prop: yIr ion
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BRA106 / BRB106 DG Load Reductions based On Load Measurements

The BRA/B106 load measurements taken in 2006, 2004 and 2000 were taken with the plant at Hot
Shutdown (2006) or at normal operation with the plant on line. The BRA/B106 loads measured are
assumed to be at or above the loads that would be present on BRA/B106 during the large break
LOCA for which Safeguards DG loads are evaluated in calculations C-042-001 and C10915.
This assumption is based on the following:

1) The largest load changes seen during the measurements were due to Service Water pump
motor space heater status. There are space heaters for SW, RHR and ICS motors on
BRA/B106 (ref. E-843). During the LOCA, all such heaters that are not on during normal
operation will also be off, since all three motors are assumed on in calculations C-042-001 -
and C10915. . _

2) The highest of the loads measured on these three dates is used to calculate the load reduction.
A margin of 5% is added to the 4/1/04 (BRA106) load and the 3/9/04 (BRB106) load for
additional conservatism.

In general, these transformers feed equipment in fuse panels or racks, which contain safeguards

* equipment such as solenoid valves which fail safe on loss of power, therefore in LOCA they would

be deenergized, where during normal operation they are energized.

BRA106 .

Transformer BRA-106 loading is shown in Safeguard Diesel Generator Loading calculation C-042-
001 Rev. 6 Addendum A (Addendum B only applies to DG rating references). Step 3.2,1 notes that
kVA rated transformer loads will be calculated at a power factor of 0.8 per the USAR, Chapter 8.
Therefore Appendix 1 of C-042-001 shows the load on the 112.5 kVA transformer BRA-106 (motor
# 1-119 under Maintained Contact Loads) as 90.0 kW starting at Step 0 of the SI sequence ( 112.5
kW x 0.80 = 90.0 kW). ' .

The loading shown in calculation C-042-001 is for loads operating at 60 Hertz. Calculation C10915
Rev. 4 - “Safeguard Diesel Generator Loading Adjustments for Operation at Frequencies Other
Than 60 Hertz” adjusts DG loading for operation above 60 Hz. Calculation C10915 Rev. 4
Addendum A has a conservative impact in that it increases DG B margin and Addendum B only
applies to DG rating references. Table 3 of C10915 is used here to ensure that load reductions
already used are not taken credit for again. The C10915 Table 3 shows that the C-042-001 load of
90.0 kW has been reduced to 36.6 kW for XFMR BRA-106.

Actual load measurements were taken (see Results for 2006, 2004 and 2000 at the end of the
BRA106 & BRB106 discussion and Attachment 10) for BRA-106 and panels BRA-105, BRA-127
(Safeguards 120/208V) and Emergency Lighting, Gaitronics, Phone manual transfer switch BRA-
115 on 5/21/06 (plant at hot shutdown). Actual load measurements were previously taken for BRA-
106 and panels BRA-105, BRA-127 (Safeguards 120/208V) on 4/1/04. The only significant
difference was that the BRA-105 phase A load on 5/21/06 was 5.2 Amps, versus 10.98 Amps on
4/1/04. Based on loads shown on E-843, the difference is assumed to be due to SWP motor heater
status, The heater on each motor is rated 600 Watts at 120V, or S Amp draw at 120V, -

The load measurements taken in 2006, 2004 and 2000 were taken with the plant at Hot Shutdown
(2006) or at normal, at power operation.
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The 4/1/04 BRA-106 load will therefore be conservatively used. A margin of 5% will be added to the,
4/1/04 10ad for additionat conservatism. The total BRA-106 load willbe 20.16 kVA x 1.05= 21.17
kVA, or 18.82% of the transformer rating (21.17kVA/ 112.5 kVA = 0.1882). Reducing transformer
load to 18.82% of 90 kW results in a load of 16.9 kW, an additional 19.7 kW (36.6 kW - 16. 9 kW =
19,7 kW) reduction in DG A load.

Total reduction in load based on field measurements is 19.7 kW for BRA-106.

BRB106

Transformer BRB-106 loading is shown in Safeguard Diesel Generator Loading calculation C-042-
001 Rev. 6 Addendum A (Addendum B only applies to DG rating references). Step 3.2.1 notes that

_ kVA rated transformer loads will be calculated at a power factor of 0.8 per the USAR, Chapter 8.

Therefore Appendix 2 of C-042-001 shows the load on the 75 kVA transformer BRA-106 (motor #
1:153 under Maintained Contact Loads) as 60.0 kW starting at Step 0 of the SI sequence ( 75kW x
0.80 = 60.0 kW).

The loading shown in calculation C-042-001 is for loads operating at 60 Hertz. Calculation C10915
Rev. 4 - “Safeguard Diesel Generator Loading Adjustments for Operation at Frequencies Other
Than 60 Hertz” adjusts DG loading for operation above 60 Hz. Calculation C10915 Rev. 4
Addendum A has a conservative impact in that it increases DG B margin and Addendum B only
applies to DG rating references. Table 4 of C10915 is used here to ensure that load reductions
already used are not taken credit for. The C10915 Table 4 shows that the C-042 001 Ioad of 60.0 kW
‘hag been reduced to 24.2 kW for XFMR BRB-106.

Actual load measurements were taken (see Results for 2006, 2004 and 2000 at the end of the
BRA106 & BRB106 discussion and Attachment 10) for BRB-106 and panels BRB-105, BRB-127
(Safeguards 120/208V) on 5/21/06 (plant at hot shutdown). Actual load measurements were
previously taken for BRB-106 and panels BRB-105, BRB-127 (Safeguards 120/208V) on 3/9/04 and
on 11/22/00. The only significant differences were in two areas: .
First that the BRB-105 phase A load on 5/21/06 was 0.1 Amps, versus 5.46 Amps on 3/9/04 and 0.08
Amps on 11/22/00. Based on loads shown on E-843, the difference is assumed to be due to SWP
motor heater status. The heater on each motor is rated 600 Watts at 120V, or S Amp draw at 120V.
Second that the BRB-127 load on 5/21/06 was 8.57 kVA, versus 11,43 kVA on 3/9/04 and 11.38
kVA on 11/22/00. Based on loads shown on E-233, the difference is assumed to be due to IRPI
status, due to the plant being shutdown (RPI Rack RR149).

The 3/9/04 BRB-106 load will therefore be conservatively used. A margin of 5% will be added to
the 3/9/04 load for additional conservatism. The total BRB-106 load will be 17.09 kVA x 1.05 =
17.94 XVA, or 23.92% of the transformer rating (17.94 kVA/ 75 kVA = 0.2392). Reducing
transformer load to 23.92% of 60 kW resultsin a load of 14.4 kW, an additional 9.8 kW (24.2kW -
14.4 kW = 9.8 kW) reduction in DG B load.

Total reduction in load based on field measarements is 9.8 kW for BRB-106.

Results (2006):
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BRA106 Primary Load

Transformer is three phase delta-wye grounded, rated at 112.5 KVA (ref. E233). Voltage and current
were measured at MCC 52C Unit B4. Transformer power input (assuming negligible voltage drop
from MCC to transformer) is calculated as KVA = volts x amps x 1.732/1000. The average of the
three phase volts and amps measured at 2309 on 5/21/06 will be used, therefore;.

volts = (V(T1/T2) + V(T/T3) + V(T2/T3)/3 = (484.2 + 484.6 + 484.2)/3 = 4843

amps = (I(T1) + [(T2) + (T3))/3 = (21.0 + 27.8 + 21.5)/3 = 23.43

KVA =484.3 x 23.43 x 1.732/1000 = 19.65 KVA

19.65 KVA/ 112.5 KVA =0.1747

BRA106 was operating at about 18% of it’s rated capacity at 2309 on 5/21/06.

As a check, BRA106 primary load should be greater than BRAI05 + BRAI127 load.
BRA106=19,65 KVA and BRA105 + BRA127 = 2.45 + 16.25 = 18,70 KVA, which checks out.
BRA 106 load should be rounded up to 18% or 0.18 demand factor in Bus Load Matrix 1.

BRA105 Load

Distribution cabinet power input is calculated as KV A = volts x amps x 1.732/1000. The average of
the three phase volts and amps measured at 2311 on 5/21/06 will be used, therefore;

volts = (V(AB) + V(AC) + V(BC)/3 = (208.9 +208.5 + 208.4)/3'= 208.6

amps = (I(A) + I(B) + I(C))/3 = (5.2 + 11.0 + 4.1)/3 = 6.77

KVA =208.6 x6.77x 1.732/1000 = 2.45 KVA at 2311 on 5/21/06.

BRA127 L.oad

Distribution cabinet power input (assuming negligible voltage drop on cable INP0670) is calculated
as KVA = volts x amps x 1.732/1000. The average of the three phase volts and amps measured at
2318 on 5/21/06 will be used, with BRA126 voltage therefore, '

volts = (V(AB) + V(AC) + V(BC)/3 = {208.8 + 208.5 + 208.5)/3 = 208.6

amps = (I(A) + I(B) + [(C))/3 = (36.2 + 53.3 + 45.4)/3 =44.97

KVA =208.6 x 44,97 x 1.732/1000 = 16.25 KV A at 2318 on 5/21/06.

BRA115 Load
Manual transfer switch power input is calculated as KVA =volts x amps x 1.732/1000. The average

of the three phase volts and amps measured on 5/21/06 will be used therefore;

volts = (V(AB) + V(AC) + V(BC)/3 = (208.4 + 208.2 + 207.8)/3 = 208.1

amps = (I(A) + I(B) + I(C))/3 = (33.8 + 52.5 + 12.0)/3 = 32.8

KVA =208.1x32.8x1.732/1000 = 11.82 KVA at an unrecorded time (about 23:00) on 5/71/06

BRB106 Primary Load ‘
Transformer is three phase delta-wye grounded, rated at 75 KVA (ref. E233). Voltage and current

were measured at MCC 62C Unit B4. Transformer power input (assuming negligible voltage drop
from MCC to transformer) is calculated as KVA = volts x amps x 1.732/1000. The average of the
three phase volts and amps measured at 2042 on 5/21/06 will be used, therefore;

- volts = (V(T1/T2) + V(TL/T3) + V(T2/T3)/3 = (475.6 + 477.2 + 475.9)/3 = 476.2

amps = ((T1) + I(T2) + XT3))/3 = (5.6 + 20.1 +19.9)/3=15.2
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KVA=476.2x 152 x 1.732/1000 = 12.54 KVA
12.54 KVA/ 75 KVA =0.167 ¢
BRA106 was operating at about 17% of it’s rated capacity at 2042 on 5/21/06.
. As a check, BRB106 primary load should be greater than BRB105 + BRB127 load.
BRB106 = 12.54 KVA and BRB105 + BRB127 = 1.56 + 8.57 = 10.13 KVA, which checks out.
BRA106 load should be rounded up to 17% or 0.17 demand factor in Bus Load Matrix 1,

BRB105 Load

Distribution cabinet power input is calculated as KVA = volts x amps x 1.732/1000. The average of .
the three phase volts and amps measured at 2052 on 5/21/06 will be used, therefore;

volts= (V(AB) + V(AC) + V(BC)/3 = (205.4 + 204.2 + 203.9)/3 = 204.5

amps = (I(A) + I(B) + I(C))/3 = (0.1 + 0.6 + 12.5)/3 = 4.4

KVA =204.5x% 4.4 x 1.732/1000 = 1.56 KVA at 2052 on 5/21/06.

BRB127 Load

Distribution cabinet power input (assuming negligible voltage drop on cable INP0671) is calculated
as KVA = volts x amps x 1.732/1000. The average of the three phase volts and amps measured at
2046 on 5/21/06 will be used, with BRA105 cable voltage therefore;

volts = (V(AB) + V(AC) + V(BC)/3 =(206.0 + 204.7 + 204 .3)/3 = 205.0

amps = (I(A) + I(B) + LC))/3 =(14.1 +12.7 + 45.6)/3 = 24.13

KVA =205.0x24.13 x 1.732/1000 = 8.57 KVA at 2046 on 5/21/06.

Results (2004):

BRA106 Primary Load
Transformer is three phase delta-wye grounded, rated at 112.5 KVA (ref. E233). Voltage and current
were measured at MCC 52C Unit B4, Transformer power input (assuming negligible voltage drop
from MCC to transformer) is calculated as KVA = volts x amps x 1.732/1000. The average of the
three phase volts and amps measured at 1545 on 4/1/04 will be used, therefore;
volts = (V(T1/T2) + V(T1/T3) + V(T2/T3)/3 = (486.5 -+ 486.5 + 486.1)/3 = 486.4
amps = (I(T1) + I(T2) + I(T3))/3 = (22.54 + 27.60 + 21.65)/3 = 23.93
~ KVA =486.4x23.93x 1.732/1000 = 20.16 KVA

20.16 KVA/ 112.5 KVA =0.1792
BRA106 was operating at about 18% of it’s rated capacity at 1545 on 4/1/04.
As a check, BRA106 primary load should be greater than BRA105 + BRA127 load.
BRA106 =20.16 KVA and BRA105 + BRA127 =3.26 + 16.05 = 19.31 KVA, which checks out.
BRA106 load should be rounded up to 18% or 0.18 demangd factor in Bus Load Mazrix 1.

BRA10S5 Load

Distribution cabinet power input (assuming negligible voltage drop on cable 1S5P001) is calculated
as KVA = volts x amps x 1.732/1000. The average of the three phase volts and amps measured on
"4/1/04 will be used, therefore;

volts = (V(AB) + V(AC) + V(BC)/3 = (214.2 +213.9 +213.8)/3 = 214.0

amps = (I(A) + I(B) + I(C))/3 = (10.98 + 11.35 + 4.04)/3 = 8.79

KVA=214.0 x 8.79 x 1.732/1000 = 3.26 KVA
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BRA127 Load
Distribution cabinet power input (assuming negligible voltage drop on cable INP0670) is caleulated

as KVA = volts x amps x 1.732/1000. The average of the three phase volts and amps measured on

4/1/04 will be used, with BRA10S cable voltage (assuming negligible voltage drop on cable
1S5P060) therefore;
volts = (V(AB) + V(AC) + V(BC)/3 =(214.2 +213.9 + 213.8)/3 = 214.0

_amps = (I(A) + I(B) + K(C))/3 = (33.63 + 53.41 + 42.82)/3 = 43.29

KVA =214.0 x 43.29 x 1.732/1000 = 16.05 KVA

- BRB106 Primary Load

Transformer is three phase delta-wye grounded, rated at 75 KV A (ref. E233). Voltage and current
were measured at MCC 62C Unit B4, Transformer power input (assuming negligible voltage drop
from MCC to transformer) is calculated as KVA = volts x amps x 1.732/1000. The average of the
three phase volts and amps measured at 1030 on 3/9/04 will be used, therefore;

volts = (V(T1/T2) + V(T1/T3) + V(T2/T3)/3 = (496 + 496 + 495)/3 =495.7

amps = ([(T1) + I(T2) + I(T3))/3 = (12.8 +23.6 + 23.3)/3=19.9

KVA =495.7x19.9 x 1.732/1000 = 17.09 KVA

17.09 KVA/ 7S KVA = 0,228 ’

" BRA106 was operating at about 23% of it’s rated capacity at 1030 on 3/9/04.

As a check, BRB106 primary load should be greater than BRB105 + BRB127 load.
BRB106 = 17.09 KVA and BRB10S + BRB127 =2.35 + 11.43 = 13.78 KVA, which checks out.
BRB106 load should be rounded up to 23% or 0.23 demand factor in Bus Load Matrix 1.

BRB105 Load

Distribution cabinet power input (assuming negligible voltage drop on cable 1S6P001) is calculated
as KVA = volts x amps x 1.732/1000. The average of the three phase volts and amps measured on
3/9/04 will be used, therefore;

volts = (V(AB) + V(AC) + V(BC)/3 =(214.3 + 212.7 + 213.3)/3 = 213.4

* amps = (I(A) + I(B) + 1(C))/3 = (5.46 + 0.54 + 13.06)/3 = 6.35

KVA=213.4x6.35x 1.732/1000 = 2.35 KVA

BRB127 Load
Distribution cabinet power input (assuming negligible voltage drop on cable INPQ671) is calculated

as KVA = volts x amps x 1,732/1000. The average of the three phase volts and amps measured on
3/9/04 will be used, with BRA105 cable voltage (assuming negligible voltage drop on cable
1S6P086) therefore;

volts = (V(AB) + V(AC) + V(BC)/3 =(214.3 + 212.7+ 213.3)/3 =213.4

amps = (I(A) + I(B) + I(C))/3 = (15.58 + 22.20 + 55.0)/3 = 30.93

KVA =213.4x30.93x 1.732/1000 = 11.43 KVA .

Results (2000):

BRA106 Primary Load
No data taken in 2000.
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BRA105 Load
No data taken in 2000,
BRA127 Load
No data taken in 2000.
BRB106 Primary Load

Transformer is three phase delta-wye grounded, rated at 75 KVA (ref. E233). Voltage and current
were measured at MCC 62C Unit B4, Transformer power input (assuming negligible voltage drop
from MCC to transformer) is calculated as KVA = volts x amps x 1.732/1000. The average of the
three phase volts and amps measured on 11/22/00 will be used, therefore;

volts = (V(T1/T2) + V(T1/T3) + V(T2/T3)/3 = (492 + 490 + 491)/3 = 491.0

amps = (I(T1) + I(T2) + I(T3))/3=(11.2 + 23.9 + 23.6)/3 = 19.57

KVA=491.0x 19.57x 1.732/1000 = 16.64 KVA

16.64 KVA/ 75 KVA = (.222

BRA106 was operating at about 22% of it’s rated capacity on 11/22/00.

As a check, BRB106 primary load should be greater than BRB10S + BRB127 load.

BRB106 = 16.64 KVA and BRB105 + BRB127 = 1.66 + 11.38 = 13.04 KVA, which checks out.
BRB106 load should be rounded up to 23% or 0.23 demand factor in Bus Load Matrix 1.

BRB105 Load

Distribution cabinet power input (assummg negligible voltage drop on cable 1S6P001) is calculated
as KVA = volts x amps x 1.732/1000. The average of the three phase volts and amps measured on  *
11/22/00 will be used, therefore;

volts = (V(AB) + V(AC) + V(BC)/3 = (212.7+211.3 + 212.2)/3=212.1
amps = (I(A) + I(B) + I(C))/3 = (0.08 + 0.48 + 12.98)/3 = 4.51
KVA=2121x4.51x1.732/1000=1.66 KVA

BRB127 Load

Distribution cabinet power input (assuming negligible voltage drop on cable INP0671) i calculated
as KVA = volts x amps x 1.732/1000. The average of the three phase volts and amps measured on
11/22/00 will be used, with BRA10S cable voltage (assuming negligible voltage drop on cable
1S6P086) therefore;

volts= (V(AB)+ V(AC) + V(BC)/3=(212.7+211.3 +212.2)/3=212.1 (using voltage at BRB105)
amps = (I(A) + I(B) + [(C))/3 = (14.4 + 21.8 + 56.7)/3 = 30.97

KVA=212.1x30.97 x 1.732/1000 = 11.38 KVA
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Cable Data

Cable sizes, lengths and routing (conduit vs cable tray) are taken from KPS cuble pull cards (pull card numbers are
the same as the cable numbers).

Cable impedance are take from the ETAP provided 1CEA and NEC libraries (etaplib503.1ib). These values have
been verified by OTI,

- Qverload Heater Data

Overload heater types are taken from KPS schematic drawings. Heater resistances are taken from tables included
in KPS procedure NEP-14-14.

Load Data

Load data is taken from the spreadsheets verified by the KPS Design Verification Assessment Form "Bus Load
Data" dated 10/7/03 (the Bus Load Matrix). This data is confirmed against single line drawings and motor vendor
data (see below). o

Motor Vendor Data

Westinghouse Data Sheet 68F 15103 (CCW Pumps) K
Howden-Buffalo Motor Data (CFCU Fans)

Siemens Data Sheet 40774 (Feedwater Pumps)
Westinghouse Data Sheet 69C39181 (Fire Pumps)
Letter WPS-06-54, Westinghouse to KPS (RCP Pumps)
Westinghouse Data Sheet 68F21735 (RHR Pumps)
Westinghouse Data Sheet 72F44696 (SI Purnps)
Siemens Data Sheet 40363 (AFW Pumps)

Siemens Data Sheet 30819 (SW Pumps)

Siemens Data Sheet 37735 (ICS Pumps)

Siemens Data Sheet 40322 (CW Pumps)

Siemens Data Sheet 40522 (Condensate Pumps)
Siemens Data Sheet 51956 (HD Pumps)
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o KV ‘Bus {Equipment: 1Size L phase|R.. . OLR JTostR[ L [%Load] Amps: -] Loss
15004 | 04B14160VBus -5,  1SST1:62 R : R 400116181.3841 10D 81,381 . . 023
15P05 . 0484160V Bus 1-5 ISST. 454 - TG Tgen 4t 0,148, 1 0.0084190.574; 100, 99.67 0.5
15p 08" 41614160V Bus 15 1023 Service Waler PR AAL - 16 & 261, 1 01396 ¢ 1017 Tz 02k 13
1iBPo7" TN 4614160V Bus 15 022 Service Water PP 1A2° 16~ 1282¢ 1011 - 52,02} 122
15P08' T'4.1614160V Bus 1:5° {020 Safety lnjectPP’iA 2 L4200 i ) 104f 102.86] 283
15P09; 04814160V Bus 15, EQGIA. 750 | 128 1170,02528385 . A901 5453217 | 238
sest T 1 048i4160V Bus’1-5. . SEDGTA. 1750 . 401 13°0,02338078: . 1101 -54582 0.34]
[18P12 41614160V Bus 15 1024 Aux Feedwaler PPAA: 6 1 2201 . 4: 05347473 CUH05L 40740 058
15P13° 1 41614160V Bus1-5 1025 Resid Heal Rmyi PP 1A 6480y i 05847778 - U89 7314 041
151P03 ¥ 0481480V Bus 181 107 Contain Spray PP1A 40T T 4] 0.022646851.. . 871 77794 143
181P05 0481480V 8us 1-51 1156 Contain.FC Unkt1B. 11 0.08636785; 1071 15548] 228
151POSR .. .0.481480VBus’1-61 . . I158 Contain FC:-Unit 1B 131 4077 TAEE A5 046
181P05. . 0.48l480VBus™-51 - 1120 Contain FC.UNRAA . A1 o 0315: 167; 155451 258
151P0ER 't 0.481480V-Busi-61. 1420 Contain FCUnit1A . ... _ 1] 0060178, T 00Ta AAs 0 15545 0.57]
151P08 10481480V Bus-51 (021 Comp.CoolPE 1A 4] 0.02065477;.. 0.007) 2881 108l 30318 1.92|
152P01. . i 0.4Bj4BOV Bus1-52  IMCCSH2AID o . 41°0.0385835% 0,0023:201:63F 100}~ 201.83] " ‘0.28F
152P07 " 0481480V Bus 152 . {MCCS2F 4l 0.03082488" 0.01511267.33F 1007 267.33,..  3:24
152P0B: 0.461480V Bus 1-52 MCC 52E frsoii 2ril AL pot97 0.0053) 42.44f 100] 4244 0.03]
152P09 i 0.481480VBUs 152 .~ IMCC.528 5001 380! — 1] 0.03082488" 0.0117/91.583: 100! “91.58r 028
152P0° 4T 0.4BI4B0V.Bus 152 MCC52C 3 A T0.02948 0.0077{58.901% 400} ... 59.90 _ . 0.08]
INPG308 . 4. 0.48:480V BuUS 1-52. _IMCC 5262 11 6.03g53198f 00045 24.5] 400i  24.50; _ 0.01]
INPOOZ5. 1048480V Bus:520r 62 |MCC:6262 41 0,03863198;" 00012 2451 100 24:500 0,00
nfa; o T 0.4B14B0VMCC 1452621281 THPHZS! o»t Bxup PP iy )04 JBi 40D 2450 001
152AP0D. . 1 480V-MCC 1:52A - \MCC520 i 0.03858352!, )
{52AP0F 480V MCT 1524 11100G Ol Xfer PR.A_ 4T 2086831
152AP04 - 480V.INMCC 1-59A. 1308 Instair Oryer A AU onesadtl
152AP05" 4814B0OVMCC 1:52A " |116 DG Venl SupplyFanA AL GBETIISL
152AP08 481480V IMCC 1-50A . 1301 Turb Bldg Fan Coll A & 4 63311
x : ii 4 LRBYE A DR ity .
SR RGO Y e AT R

460V MCC. 1-62A. izBBAMTIZ 16 TR AT

450V MCG 1-50A 1082 AFW Pumip A Fan G 12 41 2.696831f. 00541

4B0V-MCCA52A 1132 Tumb Tum Gear Qi PP 1. Al 016775441  0.00173! 00311

4BOV.MCC 1-52A_ 1369'Sta Inst:Alr Comp C I 45 :0:.1677544] ~0.00231} 0.0216

480V MCC 1-52A 11153 InstAir Dryer €. {07y szt T ek "12se1sel ol 019120

" D4BI4BOVMCC 1-52B " 1158 BA Heaf Trace JA A, 42870 1i 033855741 - 0i 0.07981 "

1528527 1528?22R 0:4B14BOV.MCC 1528 . B3 Ctnmt Dome Vent Fan A~ 16 1 A71] - 13 0.53674 735 0.00363] 00953
1NPO304 0481480V MCC 1-528 1178 Spent Fuel Pao{PPA 1 12221 11 -G.16775441. 0.00309 0.0403%
1scho1 125 Ball Charger ERA-108 N T I 33655741 00199
8o R R i S
(R - PRESD ER G : 43 %
152CP05 0,45/480V MEC 1-536 BRA-105H27 {480} 1200 7 3eb . 1059435‘ o 000421283951
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Note: Cables that are grayed oul supply two separate loads. Their total current values are summed in the subsequent bolded fine to find the loss value.

Coeabe i sermt Ve akasr

DIT-KPS-005-00 EDGA
Page4 ol 6
R kv “Bus Equapment See]l  Iphase|R T JoURT [TowiR] IFL |%load] Amps: Loss
152CP08 .k 048 A80V-MCC 156280 1331 IV BRA11T Int Bis1 1 i 1. 2008934 01258 18 81 Ok i LR LA
152CP0g " 48|4ABOV-MCC 1-52C ~ 1358 Inv. BRA-112 Il Bus4. CU4E T 2.098939! 0:1153 195 401 7.60 0.02}
152CP10. T E 048l4B0V.MCC 1-52C'. . [059 Batt Room Exh Fan A 18- 2006934 0.0541 01735 I 5,00 001
YR2CPYY - W 0.48;48{}\1'?&00-1-520 1687 Bal Rm A FC Unit T4y 2096031 0.518,0.6783; . 2.21 1001 2200 0.01]
ANPDE70 U 1020B14B0VMOCC 14520 IBRA 127 - 150.03953189 000280 180417 301 54,12 003
A1S5P00K 02081480V MCC . 1-52C . . .IBRA 105 1540 02893?64 3 N C4E T 12,80 Q.00
G4 SOOHSE0 T IBRA SN MG NG ) L 4f Lo ”ﬁu
X . A EMCE ARG T IRRSHZT A 253 - 1 ¢ 1 -Goanes A, : 5 el
185?007'_.. i 0,48 480\/ MCC 1-520 iy BRA—‘I!)SHN (480) : RN 0.1059435 . 0.0024‘ 28 9353 Ao 28,99 ‘G 04
1859060 0.208{480VMCC1:52C " IBRATRT 7 N K 440.03963188; . . £0.0004! 18041 . 30: 64,42 D00
452DP04 " 0.48]4B0V MCC 152D {451 ScreenHseExfiFan A . 16 | 4! 0.5347173; 0.005961:0.0231 23 10007 23.000 . 0.041
1NP0306I1NF’0306 i 048 480V MOCI1-520- 1123 Trvi Waler Screen A1~ 142 ©o@E 2006831y 00841 014270 1471 100 . 4Ty 0,001
ANPO340 T Q4814BOV-MCC 1-5207 " 11242 Service WirStrain A1~ 112 TTiE.. 2006081 . 0204) 04198 . 2.8 100) 2.80 0.01
ANPOS4T T T 0A48{4BOV-MCC 1-52D° 1243 Service Wir Strain A2 : {1 20059311 02041050161 280 1005 T 2.80% .04
1NP9¢93*1 NPO&S%# . 0.48]4BOV.MCC. 1-52D 410 Five Prot Sys Jack PP, ) S 2.006931 T 0.08445-0.:54538 T 3.81.. 100 . 3.80:: . 0.02
152EP10. 0.48]4B0V-MCC 1-62E.  [208 RHR PP Pil Fan Coil A 12 11 20969317 0428006608 25° 100. 250 ‘0,018
H82EP12. " T T i 0.4834B0M.MCC 1528 . 1131 Ax Bdg Mez Fan Coda 12 41 208969315 -0:0371.0.1374 T4V 1008 R0 0.021
152EP18 . . 1 0.481480V-MCC1-52E {164 Aux Bidg Bsmi FCA ~ - “j12 ©L4ec 20889318 0.0175:°0.83330 10,57 100: - 10:50 0,18
152EP32, - T 0.4B18B0V MGG 15625 .~ 1815 H2 / AnalyzerA 12 - 44 2006931 ~01573]  3.62L - 1005 362 0.01
152EP33, G 048HBOVMCC 1528 . 1813 HidiLine A M2 Analyz 10 C4E 42581585 $:0.05548 6220 1008 8221 KA
150EP37. . . . 1. 0.481480V MCC 1.52E 1084 Aux Bidg Bssit FC'C '~ 110~ UM 4,2581581  0,01751:0.2691: . 9.8 100 . ... 38D 007
INPOSIT 1 (0.4814B0VMCCI1-52E° 1978 Charg-PP C:Fan Coil 12 11 2006931 0.2041°0.5142; 200 © 100F ~ 290f “ T 0.0
192FR02. T T 0.48:480V-MCC 1-52F .. . {126 Zone SV Exh Fan A 4 - 11 0.3365574:° 0.00336; 0.0387: ° 31l 100 "31:00 0.11
152FP03. " 0.48480V.MCC 1-52F 127.Sheid Bldg,Vem‘Fan A4 41 . 0,3365574: 0,00427:0.06881 31 100i. . .31.00 020
152FP04: ° "0.481480V MCC1:62F {285:CRPostAccREA . . 110 - 1 1.258158:.  0.01751:0.0741: ~10:5; - 100t~ "10.501° Q.02
152FP05. D.481480V MCC1-52F . 1315.CRAC52F i 4y 016775441 U007 631 100L. 63001 0.14
152FP08” i 0.4Bi480V.MCC 1-52F  i317-Control Room AC Fan'A | 8. : {3 0.8503053f 0.00336: 0.07561 . 24.41 100 24,401 044}
152FPOB. ~ T T U1 0,4B1480V.MCC1-52F . {463 CRAC Chiller: 125 : 4 20889315 T T HOAMBL T4.2407 1001 4.24; Q01E
162FP13:. .. - :0.481480V-MCC1-52F 449:7n SV FItAS A HIGCL g T U9y, u3388574: . ©B0.0323% 46.18:. .. 1005 46.19; 821
182FP14 ‘(.481480V-MCC 1-52F |801°'CRD Equip RmFECA ~ #1420 | LR 20068934t 0,037 04983‘ 74 1004 740 0.08
182FP23. T 481480V MCC 4-52F . MD13 S8V Damp Hyd Pack A 107 i - 1 1.2584581 © 0.626! 08701 " 18; " 180k 4,80, 0:01
152FP25° 480V MCC 1-52F 1082 Aux Bldg Floor FCA MO 2400 11 7 1.2581880 0.012200:3442) 1245 400L. . 42401 . 0.14)
152FP28: ‘10 481480V MCC11-52F 1223 RMS'ChR1ZAB Vanl!PP 112: Y 78 141 2085931 1.341°1.503688  1.25 ] 1.26: 0.01
152FP27 17 0.4814B0V-MCC 1-52F 1226 RMS ChR21CntVntPP 112° | 187 k) 2096931 ©1.34; 1.7534  1.250 ,’ 125 . 0011
152FF07 - 3 DABIEBOV. MCC 1-52F - Ext 238°Shid Bdg FitAS A Hlr ™~ 14 "5001 T 1! 033655741 . 01683 . .33.2¢- . 100} 33200 . 0.5
152Fp2Y | 0481480V MCC 1-52F-Ext- |238 Shid. Bdg Fit As'A Hir 350 | 4Dl k! .. 003750 5 00015 33,24 0000 33200 Q.00
T ) ) ' : oo Total Losses in kW, 28.33
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DIT-KPS-005-00 EDG B
Page 5 of 6
0 vV Bus. uipment. B[R OLR  TrotaiR] (FL [%load] Amps . |
J18P08 . T 04Bi4i60V BUs 18, . 18ST 461 . B 07328; 100174193003 106, 9308
- : DA484180V Bus 16 - ISET 4:82° - TOAZ8L . L007205| 74728, ADOL. 7478,
Lo 418450V Bus 46 - - 1027 Seiely Inject PPAB 021178 00037 885 104!, . 402961 .

"~ 4.18i4160V Bus 16 'OazRas:dHeammviPpia 33 - 0.8503083¢ -0.4286; - 26: B9 23441
4.1614360V Bus 16 . 1037 Atx Feeth PP18; 405347473 . . 0.{3261  38.8r " 10B: - 40.24[
0.484160V.Bus 1-6 LEDGAB.. o 4:°0.02128385 10.0026: 4882 110y 54582 . -
_0ABIA1B0V Bus 1.6 IEDG B C470.02338078; +00009; 49821 110;  sa58l
_416i4160V Bus:1:8: .. _ - 1030 Service Waler PPABT Yl 053471731 JE 04477 T518E - gal 49441

Ji6P12 4. 41814160V Bus 3-8 1020 Service Water PP11BZ. 45053471730 104321 SUBE  86i ... 49441
181PBY. - i 041480V Bus 1481 028 Comp Cocl PP 18 YL 0.02554585, . 100088 2405 G2 oaBAd. . 1.97]
118102 0.48i480V.Bus 1-61 " . 1148 Contaln Spray PPAB _ 450022846850 . - V'0.0051% 282f 871 - 2avedl
[161P0+{E1PO3R. 1 0.481480V BusA-61 . 1121 Contain FC Unit 3G 41 008710178 - "7 Y0.0299 7 145; AB7i  155.45;
|181P0S+1BIPOAR. 1 0481480V BUs 161 . {157 Contain FC UnitiD AT 006110178 1003971 4a5 1gvi 48515
1162R01 i1, 0481480V Bus 1-62 - - . - TMC A1 5.028337641 - 0.0057: 129, 79%:'”-‘199 128,781
162Pg2. [0.4814B0V Bug 1-62 11 0:057875281 1002041 . 28 100 2900 ;
182p03 BABMBOV Bus 1627 4% G.0S6724971 0,007, 42,3741 100 42211 004
182P05 0481480V Bus 1462~ IMCCE2 ok 0.02055477 £00021:4139.981- .- 100; - 13989 0.2
1162PD7 0481480V Bus 162 g 00197l v0.0083) 265.8;  100L . 265.90y . 1.7
INPO3325: Y 0.481480V BUS 1.62 1003863189, Y0024 2450 408 24,501 -0.00}-
{INPGO75° i 0ABI4BOV Bus 1-62 . 41 0.039831897 L0012 24.50 051 2450 800
Infa, . B AB1480V MGG 15263~ 1291 TP HZSIOz(Skup_EP - T T T R.004365 000447 2451 A0B| 24.50 0,01
Jie28P03 . - .0ABMBOVIMCG 1624 - 1139 DG Ol Xler PPB._ 4172096831 T 1340 160781 1.3;  A006T - 1360 001
182AP04 - T DABEABOVMCG 1624 |141.DG SterUp Comp B Ak 258158 D.015: 0:45971 . 400 Bgel . 0,05
162APGS . " - ".0.481480V MCC 162A" 1344 insi Ar Dryer Assy B CATT3086831 . T0.4613 100; 361 002
11828P08 " 0.481480V'MCC 1624 (118 DG Vent'Supply Fan 8. AL 053471731 10003361 0.07341 + 100 33000~ 0.24
182AP32: T 0:4B/4B0V MCC 1:62A . :250AM113 . . - Af 12581580 044727 3. 160 345, 0.0
162AR13 DABI4BOV MACC 1:62A.  IMGC 62D 2o T 00084130478 M08 2037 0.02
162AP16. DABIASOVMCC 1-62A - IMCC 82A s 110030824880 F0.0008:128.79F | 10D 120.79; _ 0:03
11NP0203- - :D4BI480V-MCC 1-62A 1151 szalnstrerpmpB D eAB77544( -0.002311 0. 4850 400] Sal - X
NP3 0481480V MCC 1-82A° 1245 TAT Auxiliary Loads - _1: 2098931 . O 1800
162BP10+162BPY 0481480V MCC 1-628 bMC&wn!DomeVentFana S2407. 9% 05347173 -0.00383; 0.1 .00}

: 0.481480V MCC 1-62C .~ 143 Bak Clw, g_f}R&‘lOS . L 1 03355574 e 4
1 COARMER LT T Vi h'\f‘i»u ;é“ . . 3 % § Sh
RPN Tronea oo i [ i
162CPa5_ I 0,46 movmcc.n-sgc : »BRB«tg rm £48i}) Ay 010894357 __400E. X X
162CP09 it 0481480V IMCC 1-62C . 1332 InvBRB-111:IntBus 2" - LA 2098931) A8 B 0
162CP10 - . 1 0481480V MCC 1.62C 1357 Inv BRE11Z int Bus3 41 2096931 - . . 48 8.
162CPIT -~ ~ - "L 0481480VMGC1-62C 1215 Batt Room Exh Fan B 45 2096931 00541 0.1274 L Y 0.01]
182CP12 0.:48:480V MCC 1-62C_ {868 Batt Rim B FC Unit . R 2.0@931 0518 06204 " 22; A0mr T 2200 . 0.1
INPBBES — ~ 0481480V MCCA62C 1669 Batt Chrg BRO-108. 15 0.3365574;" i+ 0.04381 38431 8] . 307 0:00
1NPCE7T 0208480V MCC1-62C _ 1BRB-127. » 11 0,03983189:"  0.0019; 18041 251 45144 0.0%)
INPO742 b 0.43j480VMCC 1-62C_ - 1350 Inv BRD-109 Nominter "¢ 41958188 5 00737 A3 83t 880 002
158P00Y D.20814B0VMCC 1-52€C BRB-ms 11003858352 . 10.0024F 2001 7114000 000
156P088 D2081480VMCC 1:62C IBRB-127 T . f 0.038583521 . . 100004 18041 . 98 - as40r  0.00
1620P04 T DABl4BOVMCC 1620, |45 Scraen Heo ExhFan B 1. 083471731 000571 0:02441 23] 100t -~ 230D 0.04
1NPO319/1NP0a20 +DABABOV MEC1:62D 1155 v Water Screon B2 2l 20969311 " -0.084; 0.1605" 1.57! 100 .57 0.00
NPO342 Q48480 MCC 1620 11294 Servica Wir Stain B 1 908931 02041 04880 2RI 10D 2801 0.04]
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DIT-KPS:005:00

EDG B
Page§ al6
o, IV " Bes._Teoupment. “Tphase R GLR . [Tomi Al IFL | %ioad]. Amps .| Loss. |
- 1. UABI4BIV MCE 162D 1257 Service Wir Strain B2 Al 2086831;  0.294; 0.445!. 28| 100, -2.80¢ 001
0481280V MCC 1:62E 209 RHR PP PIt Fan Coill B Al 2006331 D408 G.BBaDT 25| 100 2500 0.02
i T 0481480V MCC 1-62E . 1183 Aux Bidp Bemt FC.B A 5098831, 0.0175,.0.2482: 1081 50] ¥
HB2EB0Y T T 0.48:480V MCC 14628 1106 Aux BIGg MezZ FG B T 20089311 0.037L0.55071 7L 305
162EP12 T OA4BH4BOV MCCA62E,. 1211 Turb Bldg Fon CoilB A 20969317 0.037| 03138, 7.AL 7
16223 -Q4BABOV MCC 1-62E 1302 BA Hi Trace BAHTT 18’ B 3355574 .. 1 0.0501] ABALL. 1
162ER4D. “0.4814B0V MCC 1-62E._ IMCC62E Tl 00197 "0.0043{138.65} 85!
1626P41 "Q4814B0V.MCC 1-62E {166 Hid Ling B H2 Anialyze . 37 4.258158. 027057 6, 67470,
{62EP4a 7T OAAB0VIMCC T2 T 1085 Aux Bidg Bm FCD 17 712581581 0.0375/.0,0878 . 9. 9600,
TNEOS2 [0.A8i4BOV IMEC 1GEE 1248 Sperk Fuel Pool BB B . 11 ¢ 1] OAGTT544L 0.00308] 0.0855 R0, ¥ b2
1624P13 TDABIABIV MCC 1i69H. . 093 HO Anslyzer Pasel B 133 ¢ AT 20568 “OAbgsl T 3Adl A00i . 3A4L_ . 0.02
1NPOS1Z. - DABI4BOVMCT 1620 . 1979 Chisg PP B Fan Call ~ 312 & T 2.0868341 05453 Z9l 1000 2801 . 0.0}
A820P01 .. . F 04Bl4BOVMCC 1-620 1266 JCR PostAccRFB . 110 ¥ T TTi8R488] 005 026480 405160, 710501 0,08
1620P02 .. T0AGIAB0V MCC 1620 1464 CRACCHlller. . 147 T TAF_080A3T. . 103884 4267 400 424, 002
1620504 31480V MCC 152071318 Conirol RoomAC Fanl,_ 48 . 15 0BE0I0BI . 005-0.181B] 244l AQOL 2440 .- 042
162JF10 81480V.MCC 1:82J 1239 SBV FltAs BHIGColl. 16,0« i Ds3ATIIaL . TO0BER B2 4001 . 33200 028
1620P1 3. 0481480V MCC162)___. 1450 Z0n6 SV.FRASBCal__j4 11 0.33885740 1 0.05251 44206, {00 . 44,28 . 031
162P12 TT0.4BJ4BOVMCC 1-62) . 1144 Zone SV.ExnFanB. - 14 - 10 0.3365574,0.000881; 0.0538, . 3,51 400; . 31501 . 0.16
11620p15. DABI4B0Y MCC 1:62J " 1602.GRD Eq Am FenCollB 112 (T 20869311 0.0192801 . 0.445]... 7.0} 460} 7400 G.07
[i82P16 - 0.48 480V MGG 1624, 1945 Ghld Bldg VentFanB, i€ i Dsa47izal . . 1010321 3%, 4001 31000 0.30
(182019 TG A8 IAB0V MGG 1624 11014 SBV Damp Hyd Pack B 130 1. A 258158L o 0.7705] 1B 100L T 1B0L 6,00
162P20 T O AB[ABOV MCC 1-620 . 11083 Aux Bidg Fioor FC 8., 140 .1 1.268158) T 08841 1541 . A00L 12401 . 0.13
1620521 T OASIABOVVCC 162014294 RMS ChR14 AB Vent PR32 1 2086831 SU02367 Azl {00 125 000
{82ip2a 77 7T O AR[ABOV MCC 31621 1207 RMS Che RITRIZ. T 2 T 1175008034, 105682 1.251 4000, 125 00D
NPOFIZ 0.48{480V MCC 1-62). 1316 CRAC62)" AR T T4l GABT75441 0024l 83 100t Bagol . 095
' — TolaiLosses In KW 23.16

Note: Cables that are gryed out supply two separata loads. Thelr lotal current vauos are summed in the subsaguent bolded tine 16 find tie loss Value.
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ATTACHMENT
PAGE / OF

ESI-EMD Owners Group Guidance Document
EMD 645 E4 Nuclear Service Diesel Engine Ratings at Elevated Temperatures

Introduction / Purpose

Since originally made available to the ESI-EMD QOwners Group in 1992, the “EMD 645

E4 Diesel Engine Ratings at Elevated Temperatures” have been somewhat of a source of
- confusion to the group as to their application. The purpose of this document is to clarify

the intent and application of these ratings and their associated engine performance curves.

Discussion
All EMD 645E4 diesels load ratings are based on 90F air intake (combusuon air)-and
coolant temperatures of fess than 190F. The kilowatt load ratmgs aré typically
continuous, 2000 hour, 200 hour, 4 hour, and Vz hour ratmgs For: example; for a 20
cylinder 645E4 EMD- 999 generator~set the ratmgs at 90F and coolant temperatures of
less than 190F are as follows:

o 2600 kW - continuous
2850 kW - 2000 hours / year
2963 kW - 200 hours / year
3000 ¥W - 4 hours / year
3050 kW - 30 minutes / year

‘00 00

Each of these ratings accumulates the equivalent amount of wear on the diesel. For
example, operating at 2600 KW for a year is equivalent 1o operating at 3050 KW for half
an hour. Itis recommended at the conclysion of operating at or above any of the ratings
for the Specif ed time, the diesel needs to be inspected (air box inspection to include
pistons, rings, liners, and further inspections if required including piston/head clearance,
and gross visual crankcase inspection) at the next convenient opportunity based on plant
operating conditions. These ratings are not cumulative, in other words it is not acceptable
to operate the diesel at 3050 KW for half an hour and then for 2850 KW for 2000 hours
without jnspecting the diesel in between. However, if these ratings are exceeded the
diesel will not fail, but the amount of wear maybe greater than normal as operating above
the speclﬁed loads and durations wf)l accelerate wear.
or
The curve provided by EMD entitled, “EMD 645 Engines — Nuclear Service Engine
Rating at Blevated Temperatures” and MKW Power Systems, Inter Office
Correspondence, dated June 9, 1992, outlines the effect of elevated air intake
temperatures on EMD diesels (see attached). The purpose of these curves is to determine
the maintenance interval at higher air intake temperature at the various load ratings. If
the air intake temperature exceeds 90 F, then load ratmgs may be reduced to account for
-the increase in wear due to thie higher temperatures in order to maintain the original
‘mainténarice interval: ‘The air intake temperature and load is an average for the period of
“time the diesel is operatmg, therefore a slight variation (approximately 1/2 % over) in
load is acceptable. However;the half hourrating of the diesel should not be éxceeded
given the already higher temperatures when operating at this load. If any of the other
ratings are exceeded the diesel will not fail, however the amount of wear maybe greater
i3 CRPeeTew T XAl
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than normal and the diesel should be inspected at the next convenient opportunity based

on plant operating conditions.

The curve is based on two gener conditions, ope.rahon when the engine coolant
temperature out of the engine is l€ss 190F and when it is above 190F. Most diesels used
in the nuclear industry have heat exchangers sized such that the maximum expected
engme outlet temperature is less than 190F. However, a caleulation.or operating
experience should be used to ensure the tem eratur g.does not: exceed-190F ‘when
operating at design basis conditions. Tf the“Sutlet. temperature doés exceed 190F durmg

operation when the air intake temperature is.greater than 90F then the apphcable curve:;:
needs to be referenced.

For EMD’s with the coolant out of the engine less than 190F at air intake temperature{
greater than 90F the following applies:

e Use Curve B when operating close to the continuons ratings, and 2000 hour
" ratings. This curve is also used for “short time rating” which i 1s defined as 110% "
of contmuous ratings for 2 hours out of 24 hours.

e Use Curve A when operating close to the 200 hour and 4 hour ratings '
¢ Use Curve C when operating close to the 30 minute rating. -

If the coolant cutlet tv:mperamrei out of the engine exéeeds’ 196F thé f"ollovlring apglics:' .
e Use Curve A for all ratings except the 30 mim_né rating
¢ Use Curve C when opérating ;losest to the 30 minute rating,

Below are some examples of how to use the curves using the following example ratings:
2600 X W continuous for one year
2850 KW for 2000 hours
2963 KW for 200 hours
3000 KW for 4 hours
3050 for ¥ hour

Example A:
The load on the diesel is 2800 KW and the coolant out is less than 190F

Referring to the 2000 hour rating of the diesel, the diesel is operating at 98% of the 2000
hour, Therefore using curve B for the 2000 hour rating, the average temperature the
diesel can operate at for 2000 hours and not exceed the expected amount of wear is
approximately 122F. At the conclusion of operating for 2000 hours with an average air
intake temperature of 122F and average load of 2800KW, the diesel would need to be
inspected (air box inspection to include pistons, rings, liners, and further inspections if
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required including piston/head clearance, and gross visual crankcase inspection) at the
next convenient opportunity.

Example B
The load on the diesel is 2925 KW for 100 hours and the coolant outlet is less than 190F.

AID A A TRID Wetmay wh e AATIS

Using the 200 hour rating of the diesel, the percentage of the rating is determined to be
approximately 99%. Therefore referripg to curve A for the 200 hour rating, the average
temperature the diesel can operate at is 94 F. At the conclusion of operating at 2925 KW
for 100 hours at 94F, half of the maintenance interval is consumed. Therefore the diesel
could operate for 1000 hours at 2850 KW with air intake temperatures less than 115F
before the diesel would accumulate the equivalent amount of wear when operating at
2600 KW for a year. At the conclusion of the operation, the diesel would need to be
mspected at the next convenient Opportumty

Summa_ry / Conc]usw B

The purpose of the Diesel Engine Ratings at Elevated Temperature curves are to
determine when additional maintenance should be performed to ensure the EDG will be
able to perform its design function, if the EDG should be operated at loads and air intake
temperatures greater than its continnous rating and 90°F air intake temperature. Their
intent is not to determine whether the engine will operate at that temperature or not, as in
most cases, other than the % hour rating, the EDG is expected to run and operate even at
an elevated temperature condition.

It is'reconunendec,l however, as a conservative measure, that for design purposes, these
curves be used as guidelires to establish loading conditions for the engine at elevated
temperature and cooling water conditions.

IO - Tack Murray / Brad Abernathy

ESI-EMD Owners Group Engine Systems, Incorporated

* Mechanical Subcommittee Co-Chairman
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SURSECT: EMD angine derating . LOCATION: ZEngineexing \?u ,
for slevated temperaturas ‘ : SN 1
e -.'l e P o ;\ : &’
Aftexr dlacussing engine dsrating with EMD on &/4/93 and e B Jj
. based on oux awn analysls and sxperiance with the EMD ) N e
engine, the £0llowing engine deratipg cxitaria in provided, :g‘ O
Please pass this information along to the BMD Ovnar's. Group. *‘ :
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S pyE EMD 645 DIRSENL ENGINE RATINGS ARE BASED QN 30 ~F ENGINE T
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- CURVE({¥) A8 DRSCRIBED BELOW: : . pa
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QUT OF THE RNGINE I8 LIMITED TQ. 130 “Fs

A. USE CURVE "B" POR THE 'CONTINUOUS", “BHORT-
TIME®, AND "2000 HR" RATINGS. :
» B. USE CURVE PA" FOR THE "200 HR", AND "4 RR" ”
RATINGS. Do . :
C. USE CURVE "C" FOR THE "30 MIN® RATING:

* [hera thess cuxves lnkersect the 2000 hr rabing
curve, the 2000 hr rating cuxva Will Apply.

Z. FOR OFBRATION WHRRE THE ENGINE COOLART TEMPRRATURE
QUT OF THR ENGINE I3 AHQVE 130 =F¥:

A. USE CURVE “A" FOR ALL RATINGS EXCRPT THE
. w30 MIN" RATING.
B. USE CURVE "C¥ FOR THE "30 HIN® RATING.
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Friday, May 19, 2006

Dominion Energy
Kewaunes Powver Station
Atin: Paul DeTemple

Reference: 20-845E4 Engine Ratings with EMD A20 Generator

Gentiemen:

Revision 1

The June 11, 1992 letter from MKW Power Systems regarding "EMD 845E4 Diesel Engine Ratings at
Elevated Temperatures” applies to your diesel generators. Therefore your diessls are subject to derating
based upon the instructions in the letter and the engine horsepower angd generator KW ratings listed below.

Altitude derating is not required for the 20-845E4 engine below 7000 feet above sea level, We do not have
any other factors of derating, and therefore air inlet temperature appears to be the only derating factor in

your case.
The following ratings are based upan 90°F intake air temperature:
1.- Continuous Operation Published Rating:
* 3600 Brake Horsepower
« 2600 KW
Note: All KW ratings are based upon an A20 generator efficiency of rating 97.2%
KW =HP x 0.746 x .972

Note: (1) Unit will operate at the Continuous Rating 24 hours with 10% overload for any 2 hours per 4

24 hours without additional maintenance.

Note: {2 — 5) If operated under the following conditions yearly maintenance must be preformed in

accordance with EMD guidelines.
2. Overload Operation for 2000 Hr. Rating per year
» 3950 Brake Horsepower
* 2864 KW
3. Overload Operation for 206 Hr. Rating per year
e 4100 brake Horsepower
s 2973 KW
4, Overload Operation for 4 Hr. Rating per year
s 4150 brake Horsepower
e 3008 KW .

@ 30780 sxmvices » ;%.n&omA RD

" 175 Freight Road, Rocky Mount, NC 27804 / Telephone (252-977-2720) / Fax (252-446-3830)
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5. Overload Operatlon for 30 Minutes per year
e 4225 Brake Horsepower
o 3050 KW

The above ratings are not cumulative and {2-5) are pot subject to cverload.

Operating outside of the fimits specified above will subject the diesel generator to stresses beyond its
design capability. The diesel generator is designed 1o operate reliably at the ratings specified above.

Although operations within these ratings are not detrimental to the diesel generator, regularly subjecting the
diesel generator to these overload operations will accelerate wear. Accelerated component wear may
negatively impact the machine's reliability and will result in more frequent teardown inspections in
accordance with the manufacturer's recommendations,

Regular testing of the diesel generator at its continuous rating is sufficlent to demonstrate functionality of
the diesel generator while minimizing wear.,

IEEE 387-1995 Specifies foad testing at 90-100% of the continuous rating.

. Should you have any questions or need additional information, please don't hesitate to call me @ 252-407-

3517 or by email at robin.weeks @kirbycorp.com.
Sincerely, '

Robin L. Weeks ¢
Applications Enginger
Engine Systems, Inc.

(252) 407-8617
fax (262) 446-1134

@ ER0REY senvices % 9 !IA RD.

175 Frelghl Road, Rocky Mount, NC 27804/Telephnnc (252 977 2720)/ Fax (252446 3830)




50.59 APPLICABILITY REVIEW

(Is the activity excluded from 50.59 review?)
I Document/Activity number: | C-042-001, Rev. 6, Addendum C

2. Brief description of proposed activily (what is being changed and why):
The Safeguards Diesel Generator Loading calculation is being addended to show that loading is within the short-time rating, which is the
limiting rating for the Diesel Generator per Regulatory Guide 1.9, Rev. 2 requirements.

Does the proposed activity involve or change any of the following documents or processes? Check YES or NO for EACH applicability review

3. item. Explain in comments if necessary. [Ref. 50.59 Resource Manual, Section 4)
NOTE-: If you are unsure if a document or prowss may be affected contact the process owner.
Yes No Documcnt or ) Apphcable o
A . Process . Regulation. Contact/Action
i ) j S o o . ) Process change per NAD-05.14.
al [0 | B | Technical Specifications or Operating License 10CFR50.92 Contact Licensing,
, _ o Activity/change previously approved by NRC in Identify NRC letter in cnmments below. Proccss
b O 2 license amendment or NRC SER 10CFR50.90 change. . .
. ) . . . Contact Licensing for assistance,
’ Activity/change covered by an existing approved . Identify screening of evaluation in comments below.
ol X O 10CFRS50.59 review, screening, or evaluation. IOC,F R50 Appendlanﬁ_ Process change. .
’ ' Dominion Quality Assurance Program Description Contact QA.
a} O | B | pomoa _ 10CFR50.54(z) Refer to NO-AA-101.
) . Contact EP:; -
e O X | Emergency Plan I0CFRS0.54(q) " Refer to FP-R-EP-02.
' i i Contact Security.
£1 O [ | Security Plan lOC}FR507.54(p) Refer to FP-S-SPE-01., _
i . ' Contact IST process owner.
gl [} 2] IST Plan 10CFR50.55a(f) ‘ Refer to NAD-01.24.
- M ) ) _ Contact ISI process owner.
h| O | & |SIPn 10CFRS0.552(8) | Refer to NADs 01,03, 01,05, and 05.11. _ _
i [ | B | ECCS Acceptance Criteria ' 10CFR50.46 Contact Licensing.
i ) USAR or any docunigit incorporated by reference « i i
i1 O | ® | Check YES only if change is editorial (sce LOCFR50.71 Process USAR change per NEP-03.02.
Contact USAR process owner for assistance,
. Attachment A). . e -
] Commitment - Commitment changes associated " Contact Licensin
ki O X | with a response to Generic Letters and Bulletins, or 10CFRS0 Appendix B Refer to NAD-0 Sg'2 5:
if described in the USAR require a pre-screening. . e o
: Maintenance activity or new/revised maintenance
1 0 | procedure - Check YES only if clearly maintenance 10CFR50.65 Evaluate under Maintenance Rule.
: and equipment will be restored to its as-designed : - Refer to NAD-08.20 and NAD-08.21.
condition within 90 days (see Attachment C).
New/revised administrative or managenal
directive/procedure (e.g., NAD, GNP, Fleet
. Procedure) or a change to any procedure or other . . -
mi O Y| controlled document (e.g., plant drawing) which is 10CFRS50 Appendix B Process procedure/document revision.
- clearly editorial/administrative. See Attachments A
.and B.
A Conclusion. Check one of the following:

D All documents/processes listed above are checked NO. 10CFR50.59 applies to the proposed activity. A 50.59 pre-screening shall be performed.

[:] One or more of the documents/processes listed above are checked YES, AND controls all aspects of the proposed activity. L0CFR50,59 does
NOT apply. Process the change under the applicable program/process/procedure..

m One or more of the documents/processes listed above are checked YES, however, some portion of the proposed activity is not controlled by any
of the above processes. I0CFRS50.59 applies to that portion. A 50.59 pre-screening shall be performed.
5. Comments:
Existing applicable 10CFR50.59 activities that partially cover the changes include SCRN 06-044-00, Pre-screcmng for C11409, Rev. 0, Addendum A
dated 7/22/05, Pre-screening for C11582, Rev. 0, Addendum A dated 5/27/04, SCRN 03-164-00, SCRN 03-163-00, SCRN 04-092-00, SCRN 03-144-00.

6 Print name followed by signature, Attach completed form to document/activity/change package.
Prepared by: _ William:A: Hennig iy //t)(/d /4 ﬁw Date:  03/14/2007
(print/sign) C ‘

Date: .9 ~G-O 3

Reviewed by: (5 T2ce S:l:'f?él(ﬂ

(print/sign)
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50.59 PRE-SCREENING
{Is a 50.59 screening required?)
I..  Document/Activity number: C-042-001, Rev. 6, Addendum C
2. Brief description of proposed activity (what is being changed and why):
" The Safeguards Diesel Generator Loading calculation is being addended to show that loading is within the short-time rating, which is the limiting rating for the
Diesel Generator per Regulatory Guide 1.9, Rev. 2 requirements.

3. Does the proposed activity involve or change any of the following documents or processes? Explain in Comments if necessary.
Check YES or NO for EACH pre-screening item. {Ref. NMC 50.59 Resource Manual, Section 5.1]
NOTE: If you are unsure if a document or process may be affected, contact the process owner.
NOTE: An asterisk (*) indicates that the document is incorporated by reference in the USAR or is implicitly considered part of the USAR,,
NOTE: Check NO if activity/change is considered editorial, administrative, or maintenance as defined in Attachments A, B, and C. Explain in Comments if

neccssary
Yes v| Nov Document/Process Directive/
. . . Procedure
a D Updated Safety Analysis Report (USAR)Y ‘ ) _ o ) o NEP-05.02
b D oy @ " ¥ Technical Specifications Bases or Technical Requirements Manual (TRM) NAD-05.14,
e N NAD-03.25.
c [:] ) @ % Commitments made in response to NRC Gencric Letters and Bulletins, and those described in the USAR NAD-05.25
d E *  Environmental Qualitfication (EQ) Plan - C ) o o o ‘ NAD-01.08
D i @ ":*f Regulatory Guide 1.97 (RG 1 97) Accident Momtonng Instrumentahon Plan oo NAD-05.22
f D ' ' - x * Fxrc Plan o N ' NAD-01.02
g D E i Appcndxx R Design Descnptmn : ’ ‘ .‘ o : , NAD~Q_1.02
“h D m _ *" Fire Protection Program Analysis (FPPA) NAD-01.02
i D E **  Offsite Dose Calculation Manual (ODCM) "~ ' T - ‘ NAD-05.13
i D m 1'* Radiological Environmental Monitoring Manual (REMM) ' NAD-05.13
\ LS | * Station Blackout Design Description
i D E ¥ Control Room Habitability Study _ ot
m D E _ Plant Drawing Changes/Discrepancies NAD-05.01
n D E Calculations/Ev’alﬁations/Analyses/Coniputer Software - Check YES only if: 1) It affects a method of evaluation Various
: described in the USAR, or2) It mdepcndcntly (i.e., not part of a modxf cation) affects the hcemmg or design basis, )
o D E Permanent Plant Physlcal Changes ™~ Al] reqmrc a screcning. ' NAD-04.03
‘p E] E Temporary Plant Physical Changes (TCRS) Check No only if mstalled for maintenance AND in effect for Jessthan |7 NAD-04.03°
90 days at power conditions. . .
g D g QA Typing Determinations - Check YES only if reduction in classification, or affects design function as dcscnbcd in | NAD-01.01™
i USAR. - . .
r D g ) Setpoint or Acceptance Criteria - Check YES only if change affects planl momtonng performance, or opemtlon ' Various
s f D g o Plant Procedures/Revisions - Check YES only if the change directly or mdxrectly involves operating, controlling or NAD-03.01
: configuring an SSC differently than described or credited in USAR.
1 D | " Engineering Specifications - Ch§ck YES only }f a design function or .dcsign. ;@qui;emcnt may be affected. - NAD-05.03
u D g Operations Night Orders or Operator Work Arounds - Check YES only if SSCs are operated or configured differently NAD-12.08
than described in USAR. :
v Temporary plant alterations (e.g., jumpers, scaffoldmg, shielding, bamcrs) Check YES only if installed (or in effect) NAD-08.14,
D E for maintenance for longer than 90 days at power conditions. GMP-127,
¢ HP-04.002,
. . FPP-08-09 .
wi D E Temporary plant alterations - Check YES only if not associated with maintcnance.
X D x Corrective/Compensatory Actions - Check YES only if degradéd/non-conforming plant condition accepted “as-is” or GNP-11.08.03
= i . compensatory action taken.

4, Conclusion:.Check one of the following:
D All of the documents or processes listed above are checked NO, A 50.59 screening is NOT required. Process change in accordance with the applicable
program/process/procedure.
& One or more of the documents or processes listed above are checked YES. A 50.59 screening shall be performed.

5. Comments:
Requires USAR update to Table 8,2-1 and Figure 8.2-7, to become more restrictive; - Calculation changes per licensing and design basis of diesel generators.
6.  Print name followed by signature, Either the preparer or reviewer shall be 50.59 3 crpemig quahﬁed Attach completed form to document/activity/change package.

Prepared by: _William A: Hennig //L),(}LQ— Date: . 03/15/2007

(print/sign) —_ _ §
Reviewed by: 7 TRt

Dater: J {6 O F

(print/sign)

Form GNP-04.04.01-2 Rev. J Date: AUG 3 2006 ' T Page 16 of 16
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10CFR50.59 SCREENING

Page 1 of 5§
Document/Activity -
Number: C-042-001, Rev. 6, Addendum C - SCRN# 07-029-00

PART I: Describe the Proposed Activity and Search the ‘KPS USAR

{Refer to 50.59 Resource Manual Section 5.3.1)

L1 Describe the proposed activity, and scope of the activity covered by this screening. Appropriate descriptive materials may
be attached.

Calculation C-042-001, Rev. 6, Addendum C, is written to incorporate loading change corrections and evaluations
performed that show the Emergency Diesel Generator loading to be in compliance with the limiting rating for the Diesel
Generators as specified in Regulatory Guide 1.9, Rev. 2. That limiting rating will be the short-term rating, interpreted to be
2860kW for the KPS Emergency Diesel Generators.

Additionally, the sequential loading for the diesel generators has been reevaluated to show that it also is in compliance with
the criteria specified by Regulatory Guide 1.9, Rev. 2,

1.2. Search the Updated Safety Analysis Report (USAR) including those documents incorporated by reference. Describe
relevant function(s), performance requirements, and methods of evaluation of the affected SSCs, and where this
information is described in the USAR. In general, any USAR information potentially affected by the activity should be
identified (consider both support functions and indirect affects). It is acceptable to attach and highlight applicable portions
of the USAR.

See Attachment A to SCRN 07-029-00 (3 pages).

1.3. Does the activity involve a change to the Technical Specifications?
(Changes to the Technical Specifications require a License Amendment request.)
[ ves X No
Form GNP-04.04.02-1 Rev. F Date: AUG 3 2006 Page 15 of 21
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10CFR50.59 SCREENING
Page2 of 5

SCRN# _07-029-00

PART II: Determine if the Activity Involves a Design Function
(Refer to NMC 50.59 Resource Manual Section 5.3.2)

Compare the proposed activity to the relevant portions of the USAR and answer the following questions:
YES QUESTION

Does the proposed activity involve Safety Analyses or an SSC(s) credited in the Safety Analyses?

Does the proposed activity involve SSCs that support SSC(s) credited in the Safety Analyses?

Does the proposed activity involve SSCs whose failure could initiate a transient (¢.g., reactor trip, loss of
feedwater, etc) or accident?

Does the proposed activity involve SSCs whose failure could impact SSC(s) credited in the Safety
Analyses?

Does the proposed activity involve USAR-described SSCs or procedural controls that perform functions
that are required by, or otherwise necessary to comply with, regulations, license conditions, orders, or
Technical Specifications?

Does the activity involve a method of evaluation described in the USAR?

7: Is the activity a test or experiment? (i.e., a non-passive activity which gathers data)
g Does the activity exceed or potentially affect a design basis limit for a fission product barrier
) (DBLFPB)? ifthis question is answered YES, this activity requires a 10CFR50.59 Evaluation.
If the answer to all of these questions is NO, answer PART I1I as Not Applicable, and proceed to PART IV. A 10CFR50.59 evaluation
is not required.
If any of the above questions are checked YES, identify the specific design function, method of evaluation, or DBLFPB involved:

o000 ¥ X XXX
RRXK O O O00O03

Since this calculation is associated with the emergency diesel generators (EDG) and the safeguard loading (and associated safeguard
components) of the EDGs, it involves SSCs credited in the Safety Analyses, that support SSC(s) credited in the Safety Analyses, whose
failure could initiate a transient or accident, whose failure could impact SSC(s) credited in the Safety Analyses, and that perform
functions that are required by, or otherwise necessary to comply with, regulations, license conditions, orders, or Technical
Specifications. Therefore, the answers to questions 1-5 are answered YES.

This calculation does not involve a method of evaluation described in the USAR, is not a test or experiment, and does not exceed or
potentially affect a design basis limit for a fission product barrier (DBLFPB). Thus, the answers to questions 6-8 are answered NO.

The specific design function as described in the calculation addendum is for the loading of the EDGs to not exceed the short-term
rating of the diesels, which is being interpreted as 2860kW, under all accident loading conditions, which includes a concurrent Loss of
Offsite Power (DF-1)

Form GNP-04.04.02-1 Rev. F “Date: AUG 3 2006 ' - Page 16 of 21
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10CFR50.59 SCREENING

Page3 of 5
SCRN# 07-029-00

PARTIII: Determine Whether the Activity Involves Adverse Effects
: ‘(Refer to NMC 50.59 Resource Manual Section 5.3.3)

If all the questions in Part IT were answered NO, then Part 111 is:

[] Not Applicable

Answer the following questions to determine if the activity has an adverse effect on a design function. Any YES answer means thata
10CFR50.59 Evaluation is required, except where noted in Question I11.3.

HL1. Changes to the Facility or Procedures

YES NO QUESTION
a. [ X  Does the activity adversely affect the design function(s) identified in Part II?

N [  Does the activity introduce an accident of a different type than previously described in the USAR? (see RM
Section 6.2.5)
e [ [X]  Does the activity introduce new type of malfunction directly or indirectly affecting an SSC having a design
function identified in Part 11?7 (See definition in GNP-04.04.02, Section 3.0)
d. [ X  Does the activity adversely affect the method of performing or controlling the design function(s) identified
in Part I1?
If any answer is YES, a 10CFRS50.59 Evaluation is required. For each answer given, describe the basis for the conclusion
(attach additional discussion, as necessary):

a. With the known loading change corrections and evaluations performed within the calculation addendum, the EDG
loading will be maintained below the short-term rating of the diesels. This will ensure that the EDG loading will remain
in compliance with Regulatory Guide (RG) 1.9, Rev. 2. Thus the calculation addendum will not adversely affect the
design function identified in Part IT.

b. EDG loading, in itself, is not an accident initiator. Since the EDG loading is actually being reduced it would not
introduce an accident of a different type. Additionally, since the components loaded onto the EDGs remain the same,
and are operated in the same manner, they would not introduce an accident of a different type.

¢.  With the analysis of reduced loading in the calculation addendum, the potential for EDG overload is reduced.
Similarly, this analysis would not introduce a new type of malfunction directly or indirectly affecting an SSC having a
design function identified in Part II. Those components that are loaded onto the EDGs could initiate a potential
malfunction (e.g., AFW Pump inadvertent start, or two safeguards motors starting simultaneously during sequence), but
those malfunctions are or have already been established and analyzed in the accident analysis. Thus, none of the
associated components loaded onto the EDGs could introduce a new type of malfunction directly or indirectly affecting
an SSC having a design function identified in Part I1.

d. The analyzed loading on the EDGs is within the expected engineering analyses for establishing loading within the
auxiliary electrical system, including the diesel generators. Established engineering standards have been applied to
determine sequential and maximum loading, using analyzed component and system configurations under accident
conditions. Therefore, the application of the analysis as applied in the calculation addendum does not adversely affect
the method of performing or controlling the design function identified in Part II.

I11.2. Changes to a Method of Evaluation
If the activity does not involve a method of evaluation, these questions are:

[ Not Applicable
- YES NO QUESTION _ ,
O [[] Does the activity use a revised or different method of evaluation for performing safety analyses than that
described in the USAR?
E] [[] Does the activity use a revised or different method of evaluation for evaluating SSCs credited in safety

analyses than that described in the USAR?
If either answer is YES, a 10CFRS50.59 Evaluation is required. For each answer given, describe the basis for the conclusion
(attach additional discussion, as necessary):

"Form GNP-04.04.02-1 Rev. F Date: AUG 3 2006 ' T Page 17 of 21
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10CFR50.59 SCREENING

Page4of 5
SCRN# 07-029-00

II1.3. Tests or Experiments

If the activity is not a test or experiment, the questions in 111.3.a and I11.3.b are:
(] Not Applicable
a. Answer these two questions first:

YES NO QUESTION

[] [1 Is the proposed test or experiment bounded by other tests or experiments that are described in the
USAR?

A []  Are the SSCs affected by the proposed test or experiment isolated from the facility?

If the answer to both questions is NO, continue to II1.3.b. For each answer given, describe the basis for the conclusion (attach
additional discussion, as necessary):

b. Answer these additional questions only for tests or experiments which do not meet the criteria given above, If the
answer to either question in II1.3.a is YES, then these three questions are:
[] Not Applicable

YES NO QUESTION

[] O Does the activity use or control an SSC in a manner that is outside the reference bounds of the design
bases as described in the USAR?

1 O Does the activity use or control an SSC in a manner that is inconsistent with the analyses or descriptions
in the USAR?

N [(J  Does the activity place the facility in a condition not previously evaluated or that could affect the

capability of an SSC to perform its intended functions?

If any answer in II1.3.b is YES, a 10CFR50.59 Evaluation is required. For each answer given, describe the basis for the
conclusion (attach additional discussion, as necessary):

Form GNP-04.04.02-1 Rev. F Date: AUG 3 2006 ' ‘ Page 18 of 21
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10CFR50.59 SCREENING

Page50f 5

SCRN# . 07-029-00

PART IV: Conclusion
(Refer to NMC 50.59 Resource Manual Section 5.3.4)

Check all that apply:
1. A 10CFR50.59 Evaluation is
[ required,
OR
X NOT required
2. Achange to the USAR and/or any document incorporated by reference is
X required (P'rocess change in accordance with applicable plant program/process/procedure.),
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Additional comments:

An update to USAR Table 8.2-1 and USAR Figure 8.2-7 will be required to reflect the more limiting diesel loading and sequence.
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USAR
1.2.8 ENGINEERED SAFETY FEATURES
The systems provided are summarized below:
g) Two quick-start diesel generators are provided to supply adequate power to the safeguards emergency
buses for plant safety in the event of loss of station and off-site a-c power. Each generator is capable
of supplying the power requirements of one complete set of engineered safety features.

1.3.7 ENGINEERED SAFETY FEATURES (GDC 37 - GDC 65)

The plant is supplied with normal, auxiliary, standby and emergency power sources as follows:

2) Two diesel generators are connected to the emergency buses to supply power in the event of loss of
all other a-c auxiliary power. Each of the two diesel generators is capable of supplying automatically
the engineered safety features load required for an acceptable post-blowdown containment pressure
transient for any loss-of-coolant accident.

These functional tests provide information to confirm valve operating times, pump motor starting
times, the proper automatic sequencing of load addition to the diesel generators, and delivery rates of
injection water to the Reactor Coolant System.

1.5.6 EMERGENCY POWER
In addition to the multiple ties to off-site power sources, two diesel generators are provided as backup
power supplies for the case of loss of all off-site power. Each generator is capable of operating sufficient
safety injection and containment cooling equipment to limit the consequences of a post-accident
pressure transient to acceptable levels.

8.2.3 EMERGENCY POWER

Sources Description
If all other power sources should fail, two diesel generators are provided, one connected to 4160-V Bus
1-5 and one connected to 4160-V Bus 1-6. Each of these is a General Motors Corporation, Electro-
Motive Division, Model A-20-C1, diesel engine-generator unit rated at 2600-kW, (2860-kW, 110%
Overload, two thousand hours per year) 0.8 pf, 900 rpm, 4160-V, 3 phase, 60 Hertz. The generator has
emergency ratings of 2950-kW for seven days continuous and 3050-kW for thirty minutes per year.

Load Evaluation — Diesel Generators
Compliance to Regulatory Guide 1.9
2. Generating load ratings:

Continuous ‘ 3250 kVA 100.0%
Continuous 2600 kW at 0.8 P.F. '100.0%
Overload, 2000 hours per year 2860 kW at 0.8 P.F. 110.0%
Overload, 7 days per year 2950 kW at 0.8 P.F. C113.5%
Overload, 30 minutes per year 3050 kW at 0.8 P.F. 117.3%

3. Generator rating criteria:
Regulatory Guide 1.9, dated December 1979 states that:
“Conformance with the requirements of IEEE Std 387-1977, “IEEE Standard criteria for Diesel
Generator Units applied as Standby Power Supplies for Nuclear Power Generating Stations”, dated
June 17, 1977 is acceptable for meeting the requirements of the principle design criteria and
qualification testing of diesel generator units used as on-site electric power systems for nuclear power
plants”.

The IEEE Standard 387-1977 states that;
“5.2.3 Operation Application Rule (see 3.7.1 and 3.7.2). The diesel generator units may be utilized to
the limit of their power capabilities as defined by the continuous and short time ratings”.
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“3,7.2 Short Time Rating - The electric power output capability that the diesel generator unit can
maintain in the service environment for 2 h in any 24 h period, without exceeding the manufacturer’s
design limits and without reducing the maintenance interval established for the continuous rating”.

NOTE: “Operation at this rating does not limit the use of the diesel generator unit at its continuous
rating”.

Table 8.2-1 lists the diesel-generator loads and the times that they will sequence on if required. The
maximum connected loads are 3701.4 kW for DG 1A and 3518.0 kW for DG 1B. Table 8.2-1 also
gives a time dependent load list, which shows that the highest estimated loads are 2919.8 and 2893.8
kW for each respective diesel generator, which occurs from one to sixty minute into the loading
sequence. After adding safeguard station service transformer loss loads of 25.5 kW and 20.4 kW the
maximum diesel generator loads are 2945.3 kW for DG 1A and 2914.2 kW for DG 1B. These loads
are both less than the seven-day per year overload rating of 2950 kW for the diesel generators.

Operation of the safeguard diesel generators at frequencies other than 60 hertz, as allowed by the
governor speed setting, have been shown by calculation to be within the various generator ratings.

The diesel generator ratings given in Item 2 above do not match the Short Time Rating definition of
IEEE Std. 387-1977, as they were determined before 1977. We do, however, meet the intent of the
Standard in that the diesel generators do not excced the defined (by the manufacturer) load ratings.
Therefore, the requirements of Regulatory Guide 1.9 are met.

4. Generator loading and sequence on safety injection signal is shown in Figure 8.2-7. The time
sequence is after the closing of the diesel generator breaker. The maximum allowable time lapse for
the load to come on was originally specified by Westinghouse and is used to support transient
analysis. The normal time to pick up the load is the automatic timer setting. Table 8.2-1 lists the
specific loads.

TABLE 8.2-1 Diesel Generator Load (Max.) for DBA
FIGURE 8.2-7 Generator Loading Sequence on Safety Injection Load Signal

TABLE 13.1-2 OBJECTIVES OF SYSTEM TEST PRIOR TO INITIAL REACTOR FUELING

SYSTEM TESTS TEST OBJECTIVES

19. Emergency Power System Demonstrated that the system was capable of providing
power for operation of vital equipment under failure of
normal power supply. In particular, the tests were
designed to verify that:
(b) Each diesel generator functioned according to the
design specification under emergency conditions.
(c) The diesel generators were capable of supplying the
power to vital equipment as required under emergency
conditions.

TECHNICAL SPECIFICATIONS

BASIS - Auxiliary Electrical Systems (TS 3.7)
Each diesel generator is connected to one 4160-V safety features bus and has sufficient capacity to start
sequentially and operate the engineered safety features equipment supplied by that bus.

4.6 PERIODIC TESTING OF EMERGENCY POWER SYSTEM
The following tests and surveillance shall be performed:
a. Diesel Generators
2. Automatic start of each diesel generator, load shedding, and restoration to operation of particular vital
equipment, all initiated by a simulated loss of all normal a-c station service power supplies together
with a simulated safety injection signal. This test will be conducted at each REFUELING interval to
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assure that each diesel generator will start and assume required loads to the extent possible within 1
minute, and operate for > 5 minutes while loaded with the emergency loads.

BASIS — Periodic Testing of Emergency Power Systems (TS 4.6)
REFUELING Interval Diesel Generator Surveillance (TS 4.6.a.2)

The REFUELING interval diesel generator surveillance demonstrates that the Emergency Power
System, and its control system, will function automatically to provide engineered safety equipment
power in the event of loss of off-site power coincident with a safety injection signal. This test
demonstrates proper tripping of motor feeder breakers, main supply and tie breakers on the affected
bus, and sequential starting of essential equipment to demonstrate OPERABILITY of the diesel
generators. This test is initiated by simultaneously unblocking safety injection and simulating a loss-
of-voltage signal. This surveillance is performed to meet the intent of IEEE 387-1977 paragraph
6.6.2. (Note also that Reg. Guide 1.108 addresses diesel generator surveillance.)
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Attachment 1 — OD 151 - Revision 1

A. SSC Affected by the Degraded oxr Non-conforming Condition
Emergency Diesel Generators 1A (134-031) and 1B (134-032)

B. Extent of Condition

This condition applies to both Emergency Diesel Generators (EDGs) due to the similar
design of the combustion air intake system and the fact that both EDGs require the use of
the short time engine ratings during the first hour of the Design Basis Accident (DBA).
The condition does not apply to the Technical Support Center Diesel Generator because
this DG is not loaded beyond its continuous rating in addition to the differences in the
design of the combustion air intake system. This condition does not impact any other
plant equipment.

C. CLB Requirements or Commitments

Each EDG is capable of supplying the power requirements of one complete set of
engineered safety feature (ESF) equipment. These safety features can adequately cool
the core for any loss-of-coolant LOCA) incident, and maintain the containment pressure
within the design value. Safeguard Diesel Generator loading varies in magnitude for the
different design basis accidents. The single large break LOCA DBA assumed in the
Updated Safety Analysis Report (USAR) Chapter 8 as the basis of calculation C-042-001
is bounding for the electrical load imposed by other design basis accidents, since it loads
all large safeguards motors. USAR Table 8.2-1 provides a list of the EDG maximum
loads for a design basis accident. Included in this table is the maximum EDG load (KW)
as a function of time. Calculation C-042-001 revision 6 provides the basis for this table
and Addendum C to C-042-001 provides an updated evaluation of the expected
maximum loads on each of the EDGs. The condition described is not related to the
ability of the EDGs to start. The condition is related to the ability of the EDGs to remain
capable of carrying the required load for the required mission time. The following
paragraphs identify the licensing basis functions and performance requirements.

USAR Chapter 8, section 8.1 (Reference 4) describes the design criteria of electrical
emergency power systems as follows (excerpted from):

Emergency Power

Criterion: An emergency power source shall be provided and designed with adequate
independency, redundancy, capacity, and testability to permit the
functioning of the engineered safety features and protection systems
required to avoid undue risk to the health and safety of the public. This
power source shall provide this capacity assuming a failure of a single
active component (GDC 39).
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‘The above Criterion 39, as with others cited throughout this license application as a basis
for design, is as suggested by AIF in its October 2, 1967 comments on the then-proposed
AEC Criteria. As noted in Section 1.8 the design also meets Wisconsin Public Service
Company’s understanding of the intent of the Criteria as originally proposed by AEC in
July, 1967. In the case of Criterion 39, where a difference existed, the more stringent
AEC criterion was followed. As a result, in our opinion the emergency power systems as
designed also meet the intent of the General Design Criterion 17 adopted February 20,
1971, as amended July 7, 1971, the text of which follows:

Criterion 17 - Electric Power Systems

An on-site electric power system and an off-site 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 on-site electric power supplies, including the batteries, and the on-site 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
on-site alternating current power supplies and the other off-site 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, 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 on-site electric power supplies.




OD 151 -Rev. 1
Attachment 1
Page 3 of 16

Independent alternate power systems are provided with adequate capacity and testability
to supply the required engineered safety features and protection systems.

The plant is supplied with normal, standby and emergency power sources as follows:

a.

The main source of auxiliary power during plant operation is the plant’s generator.
Power is supplied via the Main Auxiliary Transformer, which is connected to the
main leads of the generator.

Standby power required during startup, shutdown and after reactor trip is supplied
from the American Transmission Company’s 138-kV and 345-kV transmission
systems. The Reserve Auxiliary and Tertiary Auxiliary Transformers can both be
powered from either transmission system through the interconnecting auto
transformer.

Two diesel generators are connected to the enginecred safety features buses to supply
emergency shutdown power in the event of loss of all other a-c auxiliary power.

Emergency power for vital instruments and for control is supplied from two safeguard
125-V d-c station batteries and two non-safeguard 125-V d-c station batteries.
Emergency power for selected turbine and generator backup pumps is supplied from a
non-safeguard 250-V d-c station battery.

The diesel generators are located in the Class I section of the Administration Building
and are connected to separate 4160-V auxiliary system buses. Each diesel generator will
be started automatically on a safety injection signal or upon the occurrence of
undervoltage on either of its corresponding 4160-V auxiliary buses. Each diesel
generator has adequate capacity to supply one set of the engineered safety features for the
Design Basis Accident.

Design and Safety Functions

USAR Chapter 1, section 1.2.7 Electrical Systems, describes the EDGs as
follows (excerpted from):

Emergency power, supplied by alternate sources including two diesel generators,
is capable of operating post-accident containment cooling equipment as well as
both high head and low head safety injection pumps to ensure an acceptable post
loss-of-coolant containment pressure transient.

USAR Section 1.2.8 Engineered Safety Features discusses the EDG capability
(excerpted from):

Two quick-start diesel generators are provided to supply adequate power to the
safeguards emergency buses for plant safety in the event of loss of station and off-
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site a-c power. Bach generator is capable of supplying the power requirements of
one complete set of engineered safety features

USAR Section 1.5.6 Emergency Power states (excerpted from):

In addition to the multiple ties to off-site power sources, two diesel generators are
provided as backup power supplies for the case of loss of all off-site power. Each
generator is capable of operating sufficient safety injection and containment
cooling equipment to limit the consequences of a post-accident pressure transient
to acceptable levels.

USAR Chapter 8, section 8.2 describes the diesel generators as follows
(excerpted from):

If all other power sources should fail, two diesel generators are provided, one
connected to 4160-V Bus 1-5 and one connected to 4160-V Bus 1-6. Each of
these is a General Motors Corporation, Electro-Motive Division, Model A-20-C1,
diesel engine-generator unit rated at 2600-kW, (2860-kW, 110% Overload, two
thousand hours per year) 0.8 pf, 900 rpm, 4160-V, 3 phase, 60 Hertz. The
generator has emergency ratings of 2950-kW for seven days continuous and
3050-kW for thirty minutes per year.

Each diesel generator is sized to start and carry the engineered safety features
- required for a post-blowdown containment pressure transient.

Selected generator nameplate data is as follows:

Electro-Motive Division of General Motors Corporation
Model A-20-C1, Serial Nos. 70-J1-1029 and 1039
2400/4160-V, 60 Hertz, Amps 782/452, 3 phase
3250-kVA, Temperature rise 85°C Stator-Thermometer
Temperature rise 60°C, Rotor-Resistance

900 RPM, Power Factor 0.8

3575-kV A Peak, 2000 hours per year

Temperature rise 105°C, Stator-Thermometer
Temperature rise 70°C, Rotor-Resistance.

Insulation Class, H-Stator and F-Rotor

L JEE JBE R 2R R R JEE JEE JEE 2

Additional operating characteristics of the generator follow:

Capable of being started and ready to accept load in ten seconds and capable of
being fully loaded within twenty seconds.
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Capable of operating continuously at rated kVA output at any power factor
between rated lagging and unity, at any voltage within £5% of rated voltage.

Capable of tolerating for thirty seconds without injury a three-phase short circuit

at its terminals when operating at rated kVA and power factor, 5% overvoltage

and fixed excitation. ‘

Compliance to Regulatory Guide 1.9
1. Sizing of generator power requirements.
Motors -  All motors are the standard rating above the normal load. The

service factor is added to the motor to cover fan and pump run-out.
Checks have been made to assure the run-out is within the service
factor. Motor power requirements were calculated as follows:
100 hp and larger, at 93% efficiency from manufacturers certified
test data and handbooks. Less than 100 hp, at 88% efficiency from
handbook data.

Brake hp was used for larger motors where certified test data was
available.

KVA - Loads for transformers, etc., were calculated at 80% power factor.
Heater-  Loads were taken at rated kW.

2. Generating load ratings:

Continuous 3250 kVA 100.0%
Continuous ' 2600 kW at 0.8 P.F. 100.0%
Overload, 2000 hours per year 2860 kW at 0.8 P.F. 110.0%
Overload, 7 days per year 2950 kW at 0.8 P.F. 113.5%
Overload, 30 minutes per year 3050 kW at 0.8 P.F. 117.3%

3. Generator rating criteria:
Regulatory Guide 1.9, dated December 1979 states that:

“Conformance with the requirements of IEEE Std 387-1977, “IEEE Standard
criteria for Diesel Generator Units applied as Standby Power Supplies for
Nuclear Power Generating Stations”, dated June 17, 1977 is acceptable for
meeting the requirements of the principle design criteria and qualification
testing of diesel generator units used as on-site electric power systems for
nuclear power plants”.
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The IEEE Standard 387-1977 states that:

“5.2.3 Operation Application Rule (see 3.7.1 and 3.7.2). The diesel generator
units may be utilized to the limit of their power capabilities as defined by the
continuous and short time ratings”.

“3.7.1 Continuous Rating - The electric power output capability that the diesel
generator unit can maintain in the service environment for 8760 h of operation
per (common) year with only scheduled outages for maintenance”.

“3.7.2 Short Time Rating - The electric power output capability that the diesel
generator unit can maintain in the service environment for 2 h in any 24 h
period, without exceeding the manufacturer’s design limits and without
reducing the maintenance interval established for the continuous rating”.

NOTE: “Operation at this rating does not limit the use of the diesel generator
unit at its continuous rating’’.

Table 8.2-1 lists the diesel-generator loads and the times that they will
sequence on if required. The maximum connected loads are 3701.4 kW for
DG 1A and 3518.0 kW for DG 1B. Table 8.2-1 also gives a time dependent
Joad list, which shows that the highest estimated loads are 2919.8 and

2893.8 kW for each respective diesel generator, which occurs from one to
sixty minute into the loading sequence. After adding safeguard station service
transformer loss loads of 25.5 kW and 20.4 kW the maximum diesel generator
loads are 2945.3 kW for DG 1A and 2914.2 kW for DG 1B. These loads are
both less than the seven-day per year overload rating of 2950 kW for the
diesel generators.

Operation of the safeguard diesel generators at frequencies other than
60 hertz, as allowed by the governor speed setting, have been shown by
calculation to be within the various generator ratings.

The diesel generator ratings given in Item 2 above do not match the Short
Time Rating definition of IEEE Std. 387-1977, as they were determined
before 1977. We do, however, meet the intent of the Standard in that the
diesel generators do not exceed the defined (by the manufacturer) load ratings.
Therefore, the requirements of Regulatory Guide 1.9 are met.

Generator loading and sequence on safety injection signal is shown in

Figure 8.2-7. The time sequence is after the closing of the diesel generator
breaker. The maximum allowable time lapse for the load to come on was
originally specified by Westinghouse and is used to support transient analysis.
The normal time to pick up the load is the automatic timer setting, Table
8.2-1 lists the specific loads.
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The criteria used in determining the a-c loads assigned to the emergency buses
were:

a. Those loads, which are essential to safety-related functions and which if the
power source failed, could affect public health and safety.

b. Those loads which if the power source failed would cause severe economic
loss or cause the plant to experience an extended outage.

Each diesel generator, as a backup to the normal standby a-c power supply, is capable of
sequentially starting and supplying the power requirements of one complete set of
engineered safety features equipment. These safety features can adequately cool the core
for any loss-of-coolant incident, and maintain the containment pressure within the design
value. The generator is capable of being started and ready to accept load in ten seconds.
On loss of voltage of a safety features equipment bus, and provided no other source of
power is available to the bus, the diesel generator is automatically started and connected
to the bus.

Once started, the diesel continues to run even though voltage may be restored from an
off-site source of power. Manual shutdown of the diesels by the Control Room operator
is always required (except for engine protection shutdowns).

Service water for the Diesel Engine Cooling Water Heat Exchanger is supplied from
separate service water headers for Diesel Generator 1A and 1B. The Cooling Water Heat
Exchanger is an engine mounted water-to-water heat exchanger providing cooling for the
engine jacket water and for the engine oil heat exchanger. Vent fans for each room
provide a supply of combustion air into the Diesel Room. Separate startup air receivers
and compressors are located just external to the rooms. Primary and reserve tanks of the
air receivers supply compressed air to the dual Air Start System, the DG cooling water
isolation valve actuators, and the Diesel Room Ventilation and combustion air dampers.

Buses 1-5 and 1-6 are connected via bus main breakers to the Main Auxiliary, Reserve
Auxiliary, and Tertiary Auxiliary Transformers. In addition, each bus is directly fed via a
main breaker by a diesel generator.

The bus tie breakers between Bus 1-5 and Bus 1-6 can only be manually closed, but are
interlocked so that the diesel generators cannot be operated in parallel.

MCC 1-5262 may be fed from either 480-V switchgear bus 1-52 or 480-V switchgear bus
1-62 through breakers 15209 or 16209 respectively, via a manually operated transfer
switch. 480-V switchgear bus 1-52 may ultimately be fed from on-site power source
- Diesel Generator 1A and 480-V switchgear bus 1-62 may ultimately be fed from on-site
power source Diesel Generator 1B.
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The only potential for an explosion in the diesel generator rooms exists within a diesel
engine crankcase. The rooms have sufficient volume and are vented to preclude a
pressure rise that would endanger the integrity of the room walls.

Surveillance Requirements

The monthly tests specified for the diesel generators will demonstrate their continued
capability to start and carry rated load. The fuel supplies and starting circuits and
controls are continuously monitored, and abnormal conditions in these systems would be
indicated by an alarm without need for test startup (Reference 2).

The less frequent overall system test demonstrates that the emergency power system and
the control system for the engineered safety features equipment function automatically in
the event of loss of all other sources of a-c power, and that the diesel generators start
automatically in the event of a loss-of-coolant accident. This test demonstrates proper
tripping of motor feeder breakers, main supply and tie breakers on the affected bus, and
sequential starting of essential equipment, to the extent possible, as well as the operability
of the diesel generators,

The specified test frequencies provide reasonable assurance that any mechanical or
clectrical deficiency is detected and corrected before it can result in failure of one
emergency power supply to respond when called upon to function.

EDG Reliability Program

The EDG reliability program, including the TSC diesel generator, meets the intent
and guidance provided in RG 1.155, Section 1.2.

USAR Chapter 10

This section discusses the combustion air and its protection from HELB events in the
Turbine Building. Intake for combustion and cooling air for the Diesel Generators is
obtained from outside the Turbine Building.

Event Mitigation

Chapter 14 of the USAR describes those events where the EDGs are credited with a
mitigating function.

USAR Section 14,1 The following accidents in section 14.1 were analyzed assuming
" offsite power was unavailable and the diesels are the source of power to safeguards
equipment. In all events the function of the diesel is the same, supply power to
emergency loads:

¢ Loss of Normal Feedwater section 14.1.10

» Anticipated Transients without Scram section 14.1.11
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o Loss of AC Power to Plant Auxiliaries Section 14.1.12

USAR section 14.2 The following events were analyzed assuming offsite power was
unavailable and the diesels are the source of power to safeguards equipment. In all
events the function of the diesel is the same, supply power to emergency loads.

e Steam Generator Tube Rupture, section 14.2.4

¢ Main Steam Line Break, section 14.2.5

USAR Section 14.3 Reactor Coolant System Pipe Ruptures (Loss of Coolant Accident)
was also analyzed assuming offsite power was unavailable and the diesels are the source
of power to safeguards equipment. In all scenarios the function of the diesel is the same,
supply power to emergency loads. In addition this section explicitly discusses the loss of
a single diesel train and the impact on the accident.

Other Licensing Functions

Appendix R (Reference 5) The 1A EDG is the credited dedicated shutdown power
source for Appendix R events. The 1B EDG is the credited alternate shutdown power
source for Appendix R events. The function of the diesels is to supply power to
respective dedicated or alternate components necessary to mitigate the events discussed
in Appendix R.

Technical Specifications (Reference 6)
3.7 AUXILIARY ELECTRICAL SYSTEMS -

Section 3.7.a.7 states that the reactor shall not be made critical unless “both diesel
generators are OPERABLE. The two underground storage tanks combine to
supply at least 35,000 gallons of fuel oil for either diesel generator and the day
tanks for each diesel generator contain at least 1,000 gallons of fuel oil.”

Section 3.7.b.2 states that during power operation or recovery from inadvertent
trip, “One diesel generator may be inoperable for a period not exceeding 7 days
provided the other diesel generator is tested daily to ensure OPERABILITY and
the engineered safety features associated with this diesel generator are
OPERABLE.” If OPERABILITY is not restored within the time specified, then
within 1 hour action shall be initiated to achieve HOT STANDBY within the next
6 hours.

Section 3.7.c states that when its normal or emergency power source is
inoperable, a system, train or component may be considered
OPERABLE for the purpose of satisfying the requirements of its
applicable LIMITING CONDITION FOR OPERATION, provided:

1. Its corresponding normal or emergency power source is
OPERABLE; and




OD 151 -Rev. 1
Attachment 1
Page 10 of 16

2. Its redundant system, train, or component is OPERABLE.

4.6  PERIODIC TESTING OF EMERGENCY POWER SYSTEM

The following tests and surveillance shall be performed:

a.

L.

Diesel Generators

Manually-initiated start of each diesel generator, and assumption of load by
the diesel generator. This test shall be conducted monthly, loading the diesel
generator to at least 2600 KW (nominal) for a period of at least 1 hour.

Automatic start of each diesel generator, load shedding, and restoration to
operation of particular vital equipment, all initiated by a simulated loss of all
normal a-c station service power supplies together with a simulated safety
injection signal. This test will be conducted at each REFUELING interval to
assure that each diesel generator will start and assume required loads to the
extent possible within 1 minute, and operate for = 5 minutes while loaded with
the emergency loads.

Each diesel generator shall be inspected at each major REFUELING outage.

Diesel generator load rejection test in accordance with [EEE 387-1977,
Section 6.4.5, shall be performed at least once per 18 months.

Each diesel generator shall be loaded to 2950 KW (nominal) for 2 hours every
operating cycle.

Safeguard bus undervoltage and safeguard bus second level undervoltage
relays shall be calibrated at least once per operating cycle.

D. SSC Specified Safety Function

USAR functions:

Emergency power, supplied by alternate sources including two diesel generators, is

capable of operating post-accident containment cooling equipment as well as both high
head and low head safety injection pumps to ensure an acceptable post loss-of-coolant
containment pressure transient (USAR Chapter 1, section 1.2.7, Electrical Systems).

Two quick-start diesel generators are provided to supply adequate power to the
safeguards emergency buses for plant safety in the event of loss of station and off-site a-c
power. Each generator is capable of supplying the power requirements of one complete
set of engineered safety features (USAR Section 1.2.8, Engineered Safety Features).
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The two diesel generators are provided as backup power supplies for the case of loss of
all off-site power. Each generator is capable of operating sufficient safety injection and
containment cooling equipment to limit the consequences of a post-accident pressure
transient to acceptable levels (USAR Section 1.5.6, Emergency Power).

Table 8.2-1 of the USAR lists the diesel-generator loads and the times that they will
sequence on if required. The maximum connected loads are 3701.4 kW for DG 1A and
3518.0 kW for DG 1B. Table 8.2-1 also gives a time dependent load list, which shows
that the highest estimated loads are 2919.8 and 2893.8 kW for each respective diesel
generator, which occurs from one to sixty minute into the loading sequence. After adding
safeguard station service transformer loss loads of 25.5 kW and 20.4 kW the maximum
diesel generator loads are 2945.3 kW for DG 1A and 2914.2 kW for DG 1B. These loads
are both less than the seven-day per year overload rating of 2950 kW for the diesel
generators.

Chapter 14 of the USAR describes how the EDGs are credited with a mitigating function
if offsite power was unavailable and the diesels are the source of power to safeguards
equipment.

Technical Specification functions:

Section 3.7.a.7 states that the reactor shall not be made critical unless “both diesel
generators are OPERABLE. The two underground storage tanks combine to supply at
least 35,000 gallons of fuel oil for either diesel generator and the day tanks for each
diesel generator contain at least 1,000 gallons of fuel oil.”

Section 3.7.b.2 states that during power operation or recovery from inadvertent trip, “One
diesel generator may be inoperable for a period not exceeding 7 days provided the other
diesel generator is tested daily to ensure OPERABILITY and the engineered safety
features associated with this diese] generator are OPERABLE.” If OPERABILITY is not
restored within the time specified, then within 1 hour action shall be initiated to achieve
HOT STANDBY within the next 6 hours.

Section 3.7.c states that when its normal or emergcnéy power source is inoperable, a
system, train or component may be considered OPERABLE for the purpose of satisfying
the requirements of its applicable LIMITING CONDITION FOR OPERATION,
provided:

1. Its corresponding normal or emergency power source is OPERABLE; and

2. Its redundant system, train, or component is OPERABLE.

The following tests and surveillance shall be performed per Section 4.6, PERIODIC
TESTING OF EMERGENCY POWER SYSTEM:
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a.l.  Manually-initiated start of each diesel generator, and assumption of load
by the diesel generator. This test shall be conducted monthly, loading the
diesel generator to at least 2600 KW (nominal) for a period of at least
1 hour.

a.2.  Automatic start of each diesel generator, load shedding, and restoration to
operation of particular vital equipment, all initiated by a simulated loss of
all normal a-c station service power supplies together with a simulated
safety injection signal. This test will be conducted at each REFUELING
interval to assure that each diesel generator will start and assume required
loads to the extent possible within 1 minute, and operate for = 5 minutes
while loaded with the emergency loads.

a3.  Each diesel generator shall be inspected at each major REFUELING
outage.

a.4.  Diesel generator load rejection test in accordance with IEEE 387-1977,
Section 6.4.5, shall be performed at least once per 18 months.

a.5.  Each diesel generator shall be loaded to 2950 KW (nominal) for 2 hours
every operating cycle.

E. Impact on SSC Ability to Perform Specified Safety Function

The ability of the EDGs to perform their Specified Safety Functions will not be impacted
by the condition identified in CAP 34030 provided the outside air temperature does not
exceed 79.2°F for the 1A EDG and 82.4°F for the 1B EDG. In the event that the outside
air temperature exceeds these limits, the EDGs may be required to operate outside of the
vendor recommended ratings due to elevated combustion intake air temperatures. This
may result in accelerated wear of internal engine components, which may ultimately
jeopardize the EDGs ability to complete its required mission time.

A review of EDG design basis accident loading has determined that predicted loads are
less than those stated in Chapter 8 of the USAR. Attachment 3 provides a summary of
the revised loads based on Addendum C to revision 6 of calculation C-042-001. The
calculation is approved but not yet issued since the Spent fuel Pool Safety Injection
Inhibit modification (DCR 3668} is not yet installed. Addendum C has been included as
Attachment 5 to this Operability Determination. The DBA load on the EDGs was
determined by adding the SFP motor load to the results of Addendum C to calculation C-
042-001 in Attachment 3. From Attachment 3 it can be seen that the loading for the
EDGs during the DBA is predicted to remain below 2950 kW however Technical
Specification Surveillance 4.6.a.5 requires both EDGs to be loaded to 2950 kW for 2-
hours every operating cycle. This test is typically performed during refueling outages,
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which normally occur during the Spring or Fall. However the EDGs must have the
capability to meet the surveillance test criteria on any day of the year under all
environmental conditions in order to remain fully operable in accordance with TS 4.0.a.
TS 4.0.a states in part, “Failure to meet a surveillance requirement, whether such failure
is experienced during performance of the surveillance or between performances of
surveillances, shall be failure to meet OPERABILITY requirements for the LCO.”

The 7-day load rating for the EDGs is 2950 kW. Based on reference 3, the EDGs have
load ratings above 2950 kW including a 200-hour per year rating of 2973 kW, a 4-hour
per year rating of 3009 kW and a 30-minute per year rating of 3050 kW. Although all of
these ratings allow operation above 2950 kW, these ratings are based on 90°F combustion
air temperature. Since the design of the KPS EDG combustion air system results in an
increase of air temperature from outside to the EDG combustion air inlet, it is possible for
the vendor limits for combustion air temperature to be exceeded if the EDG were loaded
to 2950 kW on a warm day.

This evaluation addresses the impact of outside air temperature (and corresponding inlet
combustion intake air temperature) on the performance of each diesel generator under
current calculated load conditions as well as TS 4.6.a.5 surveillance test conditions. The
concern regarding air temperatures does not impact the ability of the diesel engines to
start and assume load nor is there a concern regarding immediate catastrophic failure of
the EDGs.

Documentation from the EDG vendor (Engine Systems Incorporated) indicates that
operating outside of the ratings specified on the de-rating curves will subject the diesel
generator to stresses beyond its design capability. The vendor did not anticipate that the
additional stresses would cause immediate catastrophic failure, but did say that exceeding
the ratings will result in accelerated wear of internal engine components and could
ultimately result in the inability of the EDG to complete its mission time. Components
such as cylinder liners, piston rings, bearings and other moving components will
generally have a limited expected life. Exceeding this life may result in loss of
component function followed by inability of the engine to provide power to turn the
generator. Operating under the overload conditions along with elevated combustion air
temperatures will further accelerate the wear of internal components and must be offset
by either reducing the load placed on the generator or reducing the duration of the
overload condition.

The vendor discussed the following example regarding the impact of operating the EDG
under elevated loads: If the EDG was loaded to its maximum rating of 3050 kW at
combustion air temperature of 90°F for 2 hours (4 times the duration recommended) this
would be equivalent to operating the EDG continuously for 4 years at the continuous
rating and would likely result in end of life of internal components and failure of the
EDG.
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Operating under overload conditions due to accident load and surveillance testing
requirements is acceptable provided the duration of the loading and the maximum
combustion air temperatures are not exceeded. As discussed in CAP 34030, this issue
was identified while preparing a revision to calculation C-10044 regarding Diesel
Generator Room Temperatures while the EDGs are in operation. A subtask for preparing
the revision was to collect EDG room and combustion air temperatures while the EDG
was loaded to 2600 kW. The results of the data collection indicated that the difference in
temperature between the outside air at the EDG air intake structure and the combustion
air at the air filter assembly was 15°-16° F for EDG 1A and 12°-13° for EDG 1B.

Attachment 2 provides further basis for the limiting temperatures that will ensure the
EDGs remain within the vendor ratings for accident loading and surveillance testing, The
calculation performed in Attachment 2 derived an estimated equilibrium outside air
temperature based upon a fixed combustion air temperature that was assumed to be equal
to the bulk air temperature within the EDG room. Attachment 2 calculated the maximum
outside air temperature for the 1A EDG to be 79.2°F and 82.4°F for the 1B EDG when
loaded to 2950 kW. '

F. Operability Statement, including Basis for Determination

1A Emergency Diesel Generator

The 1A EDG is considered Operable but non-conforming since the current outside
temperature is less than 79.2°F, however per Attachment 2, at outside air temperatures
above 79.2°F, the manufacturer ratings for the 1A EDG will require de-rating. This de-
rating would result in declaring the 1A EDG Inoperable because it could no longer be
proven that the 1A EDG could carry the TS 4.6.a.5 load of 2950 kW without exceeding
the vendor ratings. Revision 2 of OPR 151 achieved load reduction on bus 5 by turning
off the 1C instrument air compressor to allow a higher outside ambient temperature for
Operability of the 1A EDG. To provide further margin in loading during a DBA the 1C
instrument air compressor will remain in the OFF position unless needed by Operations
for testing or in the event of a failure of the normally in service air compressors. This has
been accounted for in Addendum C to calculation C-042-001.

In the event that Operations needs to use the 1C instrument air compressor, the loading
on bus 5 will revert to the values specified in Attachment 3. Since these values are less
than the 2950 kW in which the Operability restriction is based upon, operating the 1C
instrument air compressor will have no effect on the temperature restriction of 79.2°F.

Based on the Technical Specification Surveillance 4.6.2.5 load of 2950 kW, the 1A EDG
shall be declared Inoperable when outside air temperatures exceed 78.2°F. The
temperature restriction for OPERABILITY of the 1A EDG is 1.0°F lower than that
calculated in Attachment 2 of OD-151 (Rev. 1) to allow for tolerance of the meter, which
is +/- 1.0°F. The 1A EDG shall be considered operable but non-conforming below the
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outside temperature limitations since the 1A EDG may not perform as expected in all
probable environmental conditions.

1B Emergency Diesel Generator

The 1B EDG is considered Operable but non-conforming since the current outside
temperature is less than 82.4°F, however per Attachment 2, at outside air temperatures
above 82.4°F, the manufacturer ratings for the 1B EDG will be exceeded without further

. de-rating. Further de-rating would result in declaring the 1B EDG Inoperable because it
could no longer be proven that the 1B EDG could carry the TS 4.6.2.5 load of 2950 kW
without exceeding the vendor ratings.

Based on the Technical Specification Surveillance 4.6.a.5 load of 2950 kW, the 1B EDG
shall be declared Inoperable when outside air temperatures exceed 81.4°F. The
temperature restriction for OPERABILITY of the 1B EDG is 1.0°F lower than that
calculated in Attachment 2 of OD-151 (Rev. 1) to allow for tolerance of the meter, which
is +/- 1.0°F. The 1B EDG shall be considered operable but non-conforming below the
outside temperature limitations since the 1B EDG may not perform as expected in all
probable environmental conditions.

G. Required Compensatory Measures and How They result in an Accepted
Condition

Operability of the EDGs will be restricted to outside air temperatures below 78.2°F for
the 1A EDG and 81.4°F for the 1B EDG.

The temperature restriction for OPERABILITY of the EDGs is 1.0°F lower than that
calculated in Attachment 2 of OD-151 (Rev. 1) to allow for tolerance of the meter, which
is +/- 1.0°F.

In support of meeting the temperature limit for the EDGs, the following supplemental
actions are being taken. '

Establish PPCS alarm for Primary and Back-up MET tower 10-meter platform at 70°F. If
temperature exceeds 70°F, perform measurement of temperature at the 1A EDG intake
structure using a hand-held calibrated Fluke thermometer. This meter should be stored in
the control room. Monitoring of temperature will be performed on the North side of the *
1A EDG intake structure at a distance of 8 to 10 inches below the bottom of the missile
shield and 8 to 10 inches to the outside of the missile shield.

If MET tower 10-meter temperature exceeds 70°F, establish hourly monitoring at the 1A
EDG intake structure using a hand held calibrated Fluke thermometer. Continue hourly
monitoring at the 1A EDG intake structure until the temperature decreases to below 70°F
or temperature reaches 75°F. If the temperature at the 1A EDG intake structure is greater
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than or equal to 75°F then increase 1A EDG intake structure monitoring to every half-
hour. Continue half-hour monitoring at the 1A EDG intake structure until the
temperature decreases to below 75°F or temperature reaches 78.2°F. If the temperature at
the 1A EDG intake structure is greater than or equal to 78.2°F then the 1A EDG shall be
declared INOPERABLE. (See table below)

Continue half-hour monitoring at the 1A EDG intake structure until the temperature
decreases to below 75°F or temperature reaches 81.4°F. If the temperature at the 1A
EDG intake structure is greater than or equal to 81.4°F then the 1B EDG shall be declared
INOPERABLE. (See table below) '

During a design basis event, outside air temperature monitoring will be suspended.

Parameter Regquired Action (all local monitoring to be performed at the 1A EDG intake .
structure at a distance of within 1 foot ¢f the bottom of the missile shield.)
< 70°F at MET Routine Monitoring by PPCS Alarm

> 70°F at MET

Establish Local Monitoring using Fluke - Hourly

< 70°F at the 1A EDG
intake structure

Return to Routine Monitoring by PPCS Alarm

> 75°F atthe 1A EDG
intake structure

Increase Frequency of Local Menitoring using Fluke to Every Half-Hour

< 75°F at the 1A EDG
intake structure

Return to Local Monitoring using Fluke - Hourly

> 78.2°F atthe 1A
EDG intake structure

Declare 1A EDG Inoperable

> 81.4°F at the 1A
EDG intake structure

Declare 1B EDG Inoperable

H. References (e.g., USAR, TS, TS Bases), if applicable

1. Letter From: David A. Strickland (MKW Power Systems) To: Mike Anthony
(Duke Engineering Services) Dated 6/11/1992. EMD 645E4 Dicsel Engine
Ratings at Elevated Temperatures.

2. E-mail From: Robin L. Weeks (Engine Systems Inc) To: Paul G. DeTemple
(Kewaunee Power Station) Dated 5/18/2006. Kewaunee EDG loading

3. Letter From: Robin L. Weeks (Engine Systems Inc) To: Paul G. DeTemple
(Kewaunee Power Station) Dated 5/19/2006. 20-645E-4 Engine Ratings with
EMD A20 Generator.

4. KPS USAR, Rev. 19, 06/01/2005.

e

KNPP Appendix R Design Description, Rev. 5, March 2005.

6. KPS Technical Specifications.




Diesel Generator Room Temperature Evaluation
Attachment 2 to OD-151 Rev. [

1.0 PURPOSE

1.1

1.2

\
CAPO034030 identifies a problem that could result in derating the KPS
Emergency Diesel Generators (EDGs) when combustion air temperatures
are expected to exceed the limits established by the equipment
manufacturer, based on performance data for the EMD 645E4 Diesel
supplied by MKW Power Systems (Ref. 5.1), and correspondence from
Engine Systems, Inc. (Ref. 5.2).

Following a design basis accident, the Emergency Diesel Generators
(EDGs) are required to carry short time loads in excess of their continuous
rating (2600 KW). To support EDG operability under these conditions,
combustion air temperatures may not exceed limits set by the
manufacturer. CAP038847 identifies another problem associated with
Revision 2 of this Attachment to OPR-151. Technical Specification
Surveillance Requirement 4.6.a.5 requires the EDGs to be load tested at
2950KW for two hours every operating cycle. At this load the maximum
allowable combustion air temperature is 97°F (Refs. 5.1, 5.2). The
outdoor air temperature limits corresponding to EDG operation under this
condition must be determined. Since the output load of 2950 KW exceeds
the maximum calculated design basis accident load, it will be considered
the bounding condition for EDG operability (Ref. Attachment 3).

20 BACKGROUND

21

2.2

The ventilation system for the EDG Rooms consists of two normal fans
and two QA Type 1 supply fans. The airflow path is controlled by multi-
position dampers that mix indoor air with outdoor air, or isolate the indoor
air to draw 100% outdoor air. Each EDG supply fan is rated at 60,000
CEM. This evaluation will use a vent fan flow rate of 50,000 CFM to
account for uncertainty and degradation (sece 2.2, below). This is
conservative when used to determine maximum outdoor air temperature
for a given heat load because the manufacturer’s fan curve indicates that
these flow rates are approximately 60,000 CEM when the fans blades are
set at number 5, and total system pressure is 1.5” wg (Ref. 5.4, and 2.3,
below). To determine room heat loads under the test conditions, the
normal vent fan flow will be added to the Vent Supply Fan flow, because
they were operating at the times of the tests.

Implementation of DCR 1193 changed the exhaust airflow path
configuration of the EDG 1B Vent Supply Fan. The impact of this
modification with respect to fan performance was not quantified at
completion since no post-modification testing was performed. This
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2.3

change may explain the difference in the heat loads for the two EDG
rooms (Ref. CAP041614).

CAP041288 and WOs 07-1291 / 07-1292 were issued in response to a
question raised during the NRC Component Design Basis Inspection
(CDBI) of February 2007. The NRC Inspector requested verification that
the EDG Vent Supply Fan adjustable blades were set at position number 5,
as stated in correspondence from the manufacturer (Ref. 5.4). It has been
verified that the EDG 1B Vent Supply Fan blades are set at position
number 5. (Ref. 5.7).

3.0 INPUTS AND ASSUMPTIONS

3.1

3.2

Inputs

3.1.1 Test data taken on August 18, 2005 will be used to determine
.acceptable combustion air temperatures for the specified EDG 1A
loadings. Because the normal vent fan was in operation during the
test, its flow will be added to that of the main vent fan. The
average of the temperatures taken across the combustion air intake
filters will be used because the turbo-charger thoroughly mixes the
intake before discharging it to the combustion chambers.

3.1.2 Test data taken on July 28, 2005 will be used to determine
acceptable combustion air temperatures for the specified EDG 1B
loadings. Because the normal vent fan was in operation during the
test, its flow will be added to that of the main vent fan. The
average of the temperatures taken across the combustion air intake
filters will be used because the turbo-charger thoroughly mixes the
intake before discharging it to the combustion chambers,

Assumptions

3.2.1 Ttis assumed that airflow across each EDG combustion air intake
filter during the tests was evenly proportional to each filter
chamber.,

3.2.2 Itis assumed that the EDG cooling water heat exchangers and
cxhaust systems have sufficient margin to perform their design
basis functions when the EDGs are operating at the 2950 KW
output for a two hour period. This assumption is justified by a
review of Operator Logs of engine water temperatures for both
EDGs between December of 2001 and the present, when the
diesels were operating under a range of output loads from 2600KW
to 2950KW. Engine water temperatures recorded at instruments
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4.0

55003 (1A EDG) and 55109 (1B EDG) averaged well below 180°F
with an acceptance range of between 160°F and 190 °F. The
engine water temperatures also remained below the manufacturer’s
threshold of less than or equal to 190°F where further derating of
the EDG is required based on reference 5.1. A review of the
exhaust temperatures recorded in Operators Logs while the EDGs
were operating from 2600KW to 2950KW also confirms that that
these values have consistently remained well below the 1200°F
range of acceptability.

METHODOLOGY AND ACCEPTANCE CRITERIA

4.1

Methodology

4.1.1

4.1.3

The following industry standard formula will be solved for outdoor
air temperatures when room/combustion air temperatures in
conjunction with the EDG output loading conditions are as
described in 1.2, above. The baseline heat load, Q, for each EDG
room will be determined from actual test data taken in the summer
of 2005 (Ref. 5.6). In each case, Q will be adjusted for the
additional heat gain from the EDG operating at the specified
output. (Ref. 5.3):

CFM =Q = [C, * P * AT * 60]

Where:

CFM = 51,380 cubic feet/minute (Normal and Vent Supply
Fans)

Q = heat load in Btu/hr

Cp = specific heat/ dry air = 0.24 Btw/Ib/°F

P = density Ib/ft’ (0.075 @ 70°F, Ref. 5.5)

AT = Temp @ EDG filters — outdoor air temp

Standard air at 70°F has a density of 0.075 Ib/ft’ at sea level. The
correction factor 0.95 for air at 100°F and at 1000 ft above sea
level results in a density of 0.071 Ib/ft* Since the standard air
density will yield more conservative results, the correction factor
will be disregarded (Ref. 5.5).

A conservative estimate of heat rejection from EDG 1A when
operating at the loads described in 1.2, above, will be based on the
total room heat loads from actual test data taken on August 18,
2005 (Ref. 5.6). During the test, the EDG was loaded at 2600KW.
This evaluation will conservatively assume that the entire room
heat load was from EDG components, including the uninsulated
parts of the exhaust system. A Btu/minute/KW value will be
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4.1.6

derived from the test data and applied to the additional load
analyzed in this evaluation, to determine a new total room heat
load for operation at 2950 KW. Using the maximum acceptable
combustion air temperature of 97°F for this loading condition, the
corresponding maximum outdoor air intake temperature required
to support EDG operation will be determined.

A conservative estimate of heat rejection from EDG 1B when
operating at the loads described in 1.2, above, will be based on the
total room heat loads from actual test data taken on July 28, 2005
(Ref. 5.6). During the test, the EDG was loaded at 2600KW. This
evaluation will conservatively assume that the entire room heat
load was from EDG components, including the uninsulated paits of
the exhaust system. A Btu/minute/KW value will be derived from
the test data and applied to the additional load analyzed in this
evaluation, to determine a new total room heat load for operation at
2950 KW. Using the maximum acceptable combustion air
temperature of 97°F for this loading condition, the corresponding
maximum outdoor air intake temperature required to support EDG
operation will be determined.

The normal ventilation fan in each EDG Room is manually
operated with a two position on-off switch. These non-safety
related fans, each rated at 1380 CFM are powered from a 120 VAC
1/3 HP motor from non-safeguards sources, and are not credited to
operate under accident conditions. During the above referenced
tests, these fans were left running. To derive the room heat loads
under the test conditions, the normal fan flow of 1380 CFM will be
added to the conservatively assumed vent supply fan flow rate of
50,000 CFM.

Each EDG filter assembly consists of four equal chambers. During
the tests, temperatures were taken across the four chambers at
about the same time (Ref, 5.6). There were variations in the

‘temperature readings across the chambers. To derive an average

combustion air intake temperature for each EDG, the temperatures
across each filter chamber will be multiplied by the fraction of
total mass flow in that area (Ref. 5.3, p. 14.3 and Assumption
3.2.1):

4.1.6.1 EDG1A measurements taken across the four chambers on
August 18, 2005 were 83.5, 84.8, 89.7, and 94.1.

83.5 *0.25 = 20.88

84.8 ¥0.25=21.2

89.7 *0.25=22.43

94.1 *0.25 =23.53

Page 4 of 8




Diesel Generator Room Temperature Evaluation
Attachment 2 to OD-151 Rev. 1

5.0

o 20.88+21.2+2243+23.53=88F

4.1.6.2 EDG1B measurements taken across the four chambers on
July 28, 2006 were 88.8, 89.2, 89.8, 95.2.

88.8%0.25=22.2

89.2*%0.25=22.3

89.8 #0.25=2245

95.2%0.25=23.8

222 +223+22.45 +23.8=90.75°F, or 91°F

4.1.7 For quick reference, an Excel spreadsheet and graphs indicating

acceptable combustion and outdoor air temperatures corresponding
to EDG loadings starting with 2600KW and increasing increments
to 3009KW is provided as Appendix A. The resulting
temperatures were derived by the methodology described above.

4.2 Acceptance Criteria

To ensure full operability of EDG 1A and EDG 1B at the postulated
loading conditions, this evaluation will calculate the maximum acceptable
outdoor air intake temperatures consistent with manufacturer’s maximum
recommended combustion air temperatures (Refs. 5.1, 5.2).

REFERENCES

5.1 Letter, MKW Power Systems, dated June 11, 1992

5.2 Letter, Engine Systems Inc., dated May 19, 2006

53  ASHRAE Fundamentals Handbook, 1997

5.4 Letter KP-S-2786 (File No. 322.4810) Pioneer Service & Engineering Co.,
Diesel Generator Vent Fans

5.5 Industrial Ventilation (ACGIH), 17" Edition

5.6 CA017971, Calculation of EDG Maximum Room Temperature in
Question
KPS Work Order 07-1292

5.7
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6.0 CALCULATION AND RESULTS

6.1

6.2

EDG 1A maximum acceptable outdoor air temperatures for the specified
operation conditions will be determined as described below:

6.1.1

6.1.2

EDG 1A heat rejected to room (Q) on August 18, 2005, is
determined by:

Q = 51380CFM * [0.24 *0.075 * 60]*[{88 — 72.7]

At 2600KW, Q = 849,003 Btu/hr
The heat load per KW of EDG output is determined by:

849,003 + 2600 + 60 = 5.4 Btu/min/KW
The additional heat load from operating EDG 1A at 2950KW is:

2950 - 2600 = 350KW
350 * 5.4 * 60 = 114,289 Btu/hr

The revised EDG 1A Room heat load for 2950 KW is:

849,003 + 114,289 = 963,292 Btu/hr
The maximum allowable outdoor air temperature to support
operation of EDG 1A at 2950KW and a maximum combustion air
temperature of 97°F will be determined when the Vent Supply Fan
(Asset No. 132-081) is supplying 50,000 CFM of 100% outdoor air
under the above loading conditions. Under accident conditions,
the normal vent fan is not operating; '

50,000 = 963,292 + [(0.24 * 0.075) * (97 —~ Toa) * 60]
Tor=79.2°F

AT = 17.8°F

EDG 1B maximum acceptable outdoor air temperatures for the specified
operation conditions will be determined as described below:

6.2.1

EDG 1B heat rejected to room (Q) on July 28, 2005 is determined
by:

Q = 51380CFM *[0.24 * 0.075 * 60]*{91 - 78.5]

Page 6 of 8




Diesel Generator Room Temperature Evaluation
Attachment 2 to OD-151 Rev. 1

At 2600KW, Q = 693,630 Btu/hr
6.2.2 The heat load per KW of EDG output is determined by:
693,630 + 2600 + 60 = 4.4 Bru/min/KW

6.2.3 The additional heat load from operating EDG 1B at 2950KW is
determined by:

2950 — 2600 = 350KW
350 * 4.4 * 60 = 93,373 Btu/hr
6.2.4 The revised total EDG 1B Room heat load is:
693,630 + 93,373 = 787,003 Btu/hr

6.2.5 The maximum allowable outdoor air temperature to support
operation of EDG 1B at 2950KW and a maximum combustion air
temperature of 97°F will be determined when the Vent Supply Fan
(Asset No. 132-082) is supplying 50,000 CEM of 100% outdoor air
under the above loading conditions. Under accident conditions,
the normal vent fan will not be operating:

CFM = Q +{C, *P * AT *60]
Where: CFM = 50,000
Q = 787,003 Btu/hr
C, = specific heat Btu/Ib/°F (0.24)
P = density Ib/ft’ (0.07, Ref. 5.5)
AT = Tropm — To
Room/Combustion air temp, Tyoom = 97°F
Equation will be solved for Toa

50,000 = 787,003 + [(0.24%0.075) * (97 - Toa) * 60]
Ton = 82.4 °F

AT = 14.6°F

Page 7 of 8




Diesel Generator Room Temperature Evaluation
Attachment 2 to OD-151 Rev. 1

7.0

CONCLUSIONS AND RECOMMENDATIONS

7.1

7.2

7.3

To support operability of EDG 1A at the output load of 2950 KW, and a
maximum combustion air temperature of 97°F, the corresponding outdoor
air intake temperatures are tabulated below:

EDG 1A Max Max Calc.

Output Combustion Outdoor Ref.
Air Temp. Air Temp

2950KW 97°F 79.2°F 6.1.5

To support operability of EDG 1B at the output load of 2950 KW, and a
maximum combustion air temperature of 97°F, the corresponding outdoor
air intake temperatures are tabulated below:

EDG 1B Max Max Calc.

Output Combustion Outdoor Ref.
Air Temp. Air Temp

2950KW 97°F 82.4°F 6.2.5

Appendix A contains Excel graphs and a spreadsheet indicating maximum
acceptable combustion and outdoor air intake temperatures corresponding
to EDG output loadings at approximately 25KW intervals starting with the
continuous rated load of 2600KW.

Page 8 of 8




Attachment 2 OD 151 Rev. 1 Chart Data
APPENDIX A PAGE 1 OF 3
Allowable 1A EDG 1B EDG

EDG Rating Combustion| Allowable | 1A EDG | Allowable | 1B EDG

Load Rating | Duration % of Air Temp | Outside Air | Delta T | Outside Air| Deita T

(kW) (kW) (Hours) Rating (degF) |Temp (degF)| {degF)} [Temp (degF)| (degF)

2600 2864 2000 90.78 135 119.3 15.7 122.2 12.8
2625 2864 2000 91.66 135 119.1 15.9 122.0 13.0
2650 2864 2000 92.53 135 119.0 16.0 121.9 13.1
2675 2864 2000 93.40 135 118.8 16.2 121.8 13.2
2700 2864 2000 94.27 135 118.7 16.3 121.7 13.3
2725 2864 2000 95.16 132.5 116.0 16.5 119.0 13.5
2750 2864 2000 96.02 129.5 112.9 16.8 115.9 13.6
2775 2864 2000 96.89 126.25 109.5 16.8 112.5 13.7
2800 2864 2000 97.77 123.25 106.3 16.9 109.4 13.8
2825 2864 2000 98.64 119.75 102.7 17.1 105.8 13.9
2850 2864 2000 99.51 116.75 99.5 17.2 102.7 14.1
2864 2864 2000 100.00 115 97.7 17.3 100.9 14.1
2865 3009 4 95.21 107 897 17.3 92.9 14.1
2875 3009 4 95.55 105.75 88.4 17.4 91.6 14.2
2900 3009 4 96.38 102.75 85.2 17.5 88.4 14.3
2925 3009 4 97.21 99.75 82.1 17.7 85.3 14.4
2950 3009 4 98.04 97 79.2 17.8 82.4 14.6
2973 3009 4 98.80 94.25 76.3 18.0 79.6 14.7
2975 3009 4 98.87 94 76.0 18.0 79.3 14.7
3000 3009 4 99.70 91 72.9 18.1 76.2 14.8
3009 3009 4 100.00 90 71.8 18.2 75.2 14.8
3025 3050 0.5 99.18 96.5 78.2 18.3 81.6 14.9
3050 3050 0.5 100.00 90 71.6 18.4 75.0 15.0




Air Temp (degF)
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1A EDG kW vs Allowable Outside Air Temp
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1B EDG kW vs Allowable Outside Air Temp
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EDG kW Loading

Attachment 3
OD 151 Rev 1

%////////%////////{/////////////%%////////////%////////////%///%

1A EDG

C Instrument Air Compressor O

Spent Fuel Pool Cooling ON
C-042-001 Additional  Adjusted
Addendum C Load Load

60 Second Load 2821.2 34.9 2856.1
30 Minute Load 2823 34.9 2857.9
60 Minute Load 2657 34.9 2691.9
120 Minute Load 2019.1 34.9 2054
240 Minute Load 2019.1

/////////////////%/////////////////////}/}/}//////////}}/}}////

1C Instrument Air Compressor ON
Spent Fuel Pool Cooling ON

C-042-001 Additional  Adjusted
Addendum C Load Load
60 Second Load 2821.2 69.8 2891
30 Minute Load 2823 69.8 2892.8
60 Minute Load 2657 69.8 2726.8
120 Minute Load 2019.1 69.8 2088.9
240 Minute Load 2019.1 69.8 2088.9

00

.

... =4

C-042-001 Additional  Adjusted
Addendum C Load Load
2837.5 34.9 2872.4
2839.6 34.9 2874.5
2673.6 34.9 2708.5
2035.7 34.9 2070.6

1B EDG

C-042-001

Addendum C foad Load
2837.5 34.9 2872.4
2839.6 34.9 2874.5
2673.6 34.9 2708.5
2035.7 34.9 2070.6
2035.7 34.9 © 2070.6

Additional

Adjusted
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Diesel Load Reduction — Station Air Compressor 1C} to OFF

References
E 258 Circuit Diagram MCC 1-52A
E 1452 Schematic for 1C Air Compressor
E 1603 Logic for 1C Air Compressor

C-042-002 Rev 6 DG Load Calculation
USAR Table 8.2-1 DG Load (MAX) For DBA
50.59 Screening # 06-044-00

A review of the EDG 1A loads was performed using the above reference drawings.
Maintaining the 1C air compressor (1-349) in the OFF position will reduce the load of the
EDG 1A by 33.9 kW (40 hp). The normal local switch configuration for the 1C air
compressor is to automatically start on decreasing air header pressure. This configuration
change will reduce the loading of the EDG 1A. This load is a non-safety related
Appendix R designated load. This configuration change will not affect air compressor
1A, which will remain on MCC 5262 and air compressor 1B, which will remain on MCC
62A.

In the event that Operations needs to use the 1C instrument air compressor, the loading
on bus 5 will revert to the values specified in Attachment 3. To account for additional
EDG loading due to operation at frequencies other than 60 Hz, the motor load multiplier
of 1.03030 as derived in revision 4 of calculation C-10915 will be applied to the 1C

instrument air compressor motor. The load to be added to the results of Addendum C of
calculation C-042-001 revision 6 will be 34.9 kW.

Calculation
kW= (40 hp)(0.7457kw/hp) / 0.88 efficiency = 33.9 kW

339X 1.03030 =34.9 kW

Load Change DG 1A (kW) DG 1B (kW)

Station Air Compressor 1C 34.9 0
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List of References Included in this Attachment

Not Included.

Not Included. ‘

“Safety Evaluation by the Directorate of Licensing, U. S. Atomic Energy
Commission in the Matter of Wisconsin Public Service Corporation, Wisconsin
Power and Light, and Madison Gas and Electric Company, Kewaunee Nuclear
Power Plant, Kewaunee County, Wisconsin, Docket No. 50-305,” dated July 24,
1972. :

Not Included.

Not Included.

Letter from S. A. Varga (NRC) to E. R. Mathews (WPSC), Amendment No. 33 to
Facility Operating License No. DPR-43, Kewaunee Power Plant, dated April 8,
1981.

Letter from M. B. Fairtile (NRC) to D. C. Hintz (WPSC), Amendment No. 68 to
Facility Operating License DPR-43, Kewaunee Power Plant, dated July 10, 1986.
Letter from Robin L. Weeks (Engine Systems, Inc.) to P. DeTemple (DEK),
“Reference: 20-645E4 Engine Ratings with EMD A20 Generator,” dated May 19,
2006.

Letter from D. A. Strickland (MKW Power Systems, Inc.) to M. Anthony (Duke
Engineering and Services, Inc.), dated June 11, 1992. '
Enclosed in attachment 2.

Enclosed in attachment 3.
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Reference 3

“Safety Evaluation by the Directorate of Licensing, U. S. Atomic Energy
Commission in the Matter of Wisconsin Public Service Corporation, Wisconsin
Power and Light, and Madison Gas and Electric Company, Kewaunee Nuclear
Power Plant, Kewaunee County, Wisconsin, Docket No. 50-305,” dated July 24,
1972.

Section 8.3.1, AC POWER SYSTEM
(pages 8-3 through 8-5)
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8.3

8.3.1

iine .. e loss of the Kewaunee generator will not cause a cas-
cading failure of the power transmission system. In addition, the
Kewaunee unit is capable of a 1007 net load rejection via a com-
bination of atmospheric and condenser dump without reactor scram,
thus adding to the reliability and availability of the preferred
offsite power system.

The applicant's offsite power system is in accord with General
Design Criterion 17 requirements and is acceptable.

Onsite Power System

AC Power System

The auxiliary power requirements for the Kewaunee Plant are sup-
plied from six 4.16 kV buses, two of which are used‘for Class 1IE
(safety)} loads. The power for the Class IE electric system is
supplied by fully independent and redundant 4.16 kV load groups.

In addition to the redundant preferred supplies two redundant stand-
by diesel generators are provided. The diesel generators will start
on receiving an under-voltage, accident, or turbine trip signal, and
each will be connected to its respective 4.16 kV bus on a loss of
bus voltage.

Power for the auxiliary and emergency loads at 480 volts will be
supplied by ten buses, four of which are emergency buses. Two
station service transformers connected through a single breaker to

each of the two redundant emergency 4.16 kV buses will serve four



480 volt emergency buses. In addition to the four 480 volt emergency
buses, a non-redundant 480 volt swing motor control center (MCC 1 -
5262) is energized from the emergency buses. It may be manually
connected to either redundant load group. None of its loads is
required for safety. This design has been evaluated; Qe have deter=-
" mined that the guidelines of Safety Guide No. 6 are not compromised,
and that the design is acceptable.

The applicant has incorporated several automatic transfer
switches throughout this design. In no case is there an automatlc
transfer made between redundant power systems. The transfers are
made between buses of the same train; thus, again Safety Guide
No. 6 is not violated.

The two emergency diesel generators are located in separate
rooms in a Class I (seismic) portion of the administration building.
The units each have their own independent auxiliary systems. Orig-
inally, the motor driven air compressor for each diesel was con~
nected to the emergency bus suppliea from the redundant diesel.

We advised the applicant that, in order to satisfy the split-bus
concept and to meet the intent of Safety Guide No. 6, each air
compres sor motor must be connected to its own diesel generator
emergency bus. The applicant has revised the design accordingly.
Redundant 35,000 gallon Class I (seismic) underground fuel oil

storage tanks are provided. Total onsite fuel storage capacity



8.3‘2

8-5

provides for over 7 days of full load operation of both diesel
generators. This design meets the requirement of Section 5.2.4 of
IEEE-308 and is satisfactory.

The applicant has stated that each diesel generator has a 2000
hour rating of 2860 kW. The maximum load :.that occurs is 2737 kW ..
during the first 30 minutes following an accident; after that,
the load is significantly less. The limiting criterion of Safety
Guide No. 9 is rhat which limits the maximum accident load to less
than 90% of the 30 minute rating (2750 kW). We conclude that the
standby power system meets the intent of Safety Guide No. 9.

DC Power System

Two fully redundant dc systems and station batteries with indi-

vidual chargers are provided. In addition, a spare charger is

‘provided that may be manually connected to replace either normally-

connected charger. The batteries are sized to carry shutdown loads
following a plant trip, such that, on a complete loss of ac power,
adequate power at not less than 105 volts dc would be available for
at least one hour. The chargers are capable of fully recharging
the batteries from a discharged level of 105 ‘ts within a 24-hour
period while carrying their normal load. We conclude that these pro-
visions are acceptable.

The two battery rooms are normally ventilated by the turbine

building supply fan. In the event of a loss of offsite power or
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Letter from S. A. Varga (NRC) to E. R. Mathews (WPSC), Amendment No. 33 to
Facility Operating License No. DPR-43, Kewaunee Power Plant, dated April 8,
1981.
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Docket No. 50-305

Mr. Eugene R, Mathews, Vice President

Power Supply and Engineering

Wisconsin Public Service Corporation

Post Office Box 1200
Green Bay, Wisconsin 54305

Dear Mr. Mathews:
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The Commission has {ssued the enclosed Amendment No.13:5to Facility
Operating License No. DPR-43 for Kewaunee Nuclear Power Plant. The
amendment consists of changes to the Technical Specifications 1n response
to your application transmitted by letter dated November 16, 1979.°

-

The amendment revises the Technical Specifications in respect tc (a)
reactivity anomalies and reporting requirements; (b) testing requirements
for the Shield Building Ventflation System, the Auxiliary Building Special
Venttlation System and the Spent Fuel Pool Sweep System; {c) Perfodic
Testing of Diesel Generators; and (d) Bases of Section 3.5, Instrumenta-

tdon System/Safety Injection.

Copies of the Safety Evaluation and the Notice of Issuance are also

diiclosed. ‘

Enclosures:

1. Amendment No. 2 to DPR-43

2. Safety Evaluation
3. Notice of Issuance

cc: w/enclosures
See:naxt page
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Original signed by3
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Steven A. Varga, Chief
Operating Reactors Branch #1
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: UNlTED STATES - .
NUCLEAR REGULATORY COMMISSION
~ WASHINGTON, D. C. 20555 '

~April 8, 1981
" “Docket No. 50-305

- Mr. Eugene R. Mathews, Vice President
Power Supply and Engineering
Wisconsin Public Service Corporat1on
‘Post Office Box 1200
Green Bay, Wisconsin 54305

Dear Mr._Mathewsi

The Commission has issued the enclosed Amendment No. 33 to Facility
Operating License No. DPR-43 for Kewaunee Nuclear Power Plant. The
amendment consists.df changes to the Technical Specifications in response
to your application transmitted by letter dated November 16, 1979.

‘The amendment revises the Technica] Specifications in respect to (a)

- reactivity anomalies and reporting requirements; (b) testing requirements
for the Shield Building Ventilation System, the Auxiliary Building Special
Vent11at1on System and the: Spent Fuel Pool Sweep System; (c) Periodic
‘Testing of Diesel Generators; and (d) Bases of Section 3.5, Instrumenta-
tion System/Safety InJect1on

';Cop1es of the Safety Eva1uat1on and the Notice of Issuance are also

enclosed-
lsgpcerely, ~ )
Mo La/" A
RS even‘ﬁA\Varga, Chyef
Operating Reactors Branch #
“Division of Licensing
Enclosures:

- 1. Amendment No 33 to DPR-43:
2. Safety Evaluation
3. Notice of Issuance

cc: w/enclosures
See next page.
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M Eugene R. Mathews -
W1scons1n Pub11c Serv1ce Corporatxon

cc:

~ Milwaukee, N1scons1n 53202

Steven E.-Keane, Esquiré o

Foley.and Lardner _
777 East Wisconsin Avenue

Kewaunee Public L1brany ’

54216

822 Juneau Street
- . Kewaunee, Wisconsin

Stanley LaCrosse, Chairman
Town of Cariton

B Route 1
 Kewaunee, W1scons1n 54216

Mr. Donald L.~ Qu1stroff, Chairman
Kewaunee County Board _
Kewaunee County Courthouse
Kewaunee, Wisconsin 54216

Chairman _ ,
Public Service Commission of Wisconsin

© Hill Farms State Office Building

Madison, Wisconsin 53702
Mr. Patrick Walsh
Assistant Attorney General
114 East, State Capitol
Madison, Wisconsin 53702

U. S. Nuclear Regulatory Commission
Resident Inspectors Office

Route #1, Box 999 :

Kewaunee, Wisconsin 54216

Office of Radiation Programs (ANR-460)
U. Ss Environmental Protection Agency
Washington, D. C. 20460 ' ‘

ATTN:

u. s. Env1ronmenta1 Protect1on Agency

Federal Activities Branch
Region V Office

EIS COORDINATOR
230 .South Dearborn Street
Chicago, I1linois 60604

" Director, Criteria and Standards Division



: UNHEDSTATES
"~ NUCLEAR REGULATORY COMM!SSION :
' WASHINGTON, D. C. 20555

WISCONSIN PUBLIC SERVICE CORPORATION
WISCONSIN POWER AND LIGHT COMPANY
MADISON GAS AND ELECTRIC COMPANY
 DOCKET NO. 50-305

KEWAUNEE NUCLEAR PLANT

AhﬁNDMENT TO FACILITY OPERATING LICENSE _-"

Amendment No. 33
_ License No. DPR-43

The Nuclear Regu]atary'Commissfon (the Commission) has found that:

A

. The application for amendment by Wisconsin Public Service Corpor-

ation, Wisconsin Power and Light Company and Madison Gas and :
Electric Company (the licensees) dated November 16, 1979, complies = -
with the standards and requirements of the Atomic Energy Act of 1954,
as amended (the Act) and the Commission's ru]es and regu]at1ons

set forth in 10 CFR Chapter I3

The facility will operate in conformity with tne application,
the provision of the Act, and the rules and requlations of -
the Commission; . ,

There is reasonable assurance (i) that the activities authorized

by this amendment can be conducted without endangering the health
.and safety of the public, and (ii) that such activities will be

conducted in compliance with the Commission's regulations;

The issuance of this amendment will not be inimical to the common
defense and secur1ty or to the health and safety of the pub11c,
and

. . The 1ssuance of this amendment is in accordante w1th 10 CFR Part .

51 of the Commission’ s regulat1ons and all app11cab1e requ1rements
have been sat1sf1ed
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2. Accordingly, the license is amended by chancas to the Technical -
Specifications as indicated in the attachment to this license -
amendment,- and paragraph 2.C.(2) of Facility Operating L1cense
Nc. DPR-43 is hareby amended to read as fol]ows

(2) Technical Spec1f1cat1ons

The Technical ‘Specifications contained in Appendices

A and 8, as revised through Amendment No. .33, are
hereby incorporated in the license. The licensee shall
operate the facility in accordance with the Technical
Spec1f1cat1ons.

3.- This license amendment is effectxve as of the date of 1ts issuance.

FOR THE NUCLEAR REGULATCRY COMMISSION

! B
/Steven A: Jarga, Cb ef.

Operating Reacters Branch #1
Division of Licensing

Attachiment:
Changes to the Technical
Specifications

Date of Issuance: April 8, 1981



ATTAC%HENT TO LICENSE AHENDMENT

AMENDMENT NO. 33 TO FACILITY: OPERATIAG LICENSE NO. DPR-43

uCKET NO. 50-305

Revise Abpendix A‘ as follows:

Remove pages ' '  Insert pages

TS 3.5-2 . . TS 3.5-2

TS 3.8-2 : TS 3.8-2

TS 4.4-5 TS 4.4-5

TS 4.4-6 » TS 4.4-6
TS 4.6-1 . TS 4.6-1

TS 4.12-1 - TS 4021

TS 4.12-2 : ' TS 4.12-2

TS 6-17 : , TS 6-17



B:sié' Instrumentat1on has been prov1ded to sense acc1dent condltlons and ta
initiate operat1on of the eng1neered safety features ( ) Sectlon 2.3 of these
specifications describes the limiting’ safety,system sett1ngs;for the protective .

instrumentation.

Safety Injection
. Safety injection can be activated automatically or manually to providé'édditional
water to the reactor coolant system of to increase the concentration of boron

in the coolant.

Satety injection fs initiated automatica]Ty by (1) 1ow-pres§urizér'pressufé.
(2) low main steam 11ne pressure in either loop and (3) high conta1nment
pressure. Protect1on aga1nst a Loss- of Coolant Acc1dent is primarily through
signals (1) and (3). Protect1on against a ‘Steam Line Break is primarily by

means of signal (2).

anual actuation is always possible. Safety Injection siéna]s can be b1ocked
_ d1r1ng those operating modes where they are not "requ1red" for safety and where
‘the1r'presence‘m1ght inhibit operating fﬂex1b111ty, they are genera11y restored
automat#cé]]y‘onvréturn to the "fequﬁyedﬂ;operating modeti |

TS 3.5-2 | Amendment No.. 33




Direct cormunication between the contrel voom znd the operatinz floor

of the contalnment shall be available vhénever changes in core geometry

- are takihg place.

Hezvy loads, gréhtér théﬁ the weightvof'é_fuel aséecbly,.will zot be
transporfed over or placed iﬁ either spent fuel pool when'spent fuel is
stored in that pool. Piagemen:.of additional fuel storage racks is
permit:ed, hcwévér, thesé'racké méy not traverse difectly~abové'é§ent 
fuel stored in the popls. )
The»conﬁai.ment ventilation and.purge system, ipcludiﬁg the
radiatioﬁ monitors which initiate containment ventila;iqﬁ isolation,
shall be tested and'verified t0 be operable icsediztely prior to a
refueling operation.
A. The spent fuel pool sweep‘sySCem, inclﬁding the ;haréoal
adsorbers, shall Se operating during fuel handling and
when.any load is carried over the poél if irradiated fuel
in>the pool has decéyed less'chaﬁ 30 édays. 1If the spenF;'
fuel pool swéep system, including the charcoal adsorber,is not
operating when required, f#el movement shall’nqt be started (ény fuel

assembly movement in progress may be completed).

19

15 313‘ s=endment No. 33



to this velue,
c. Residual Heat-Removel Systeo
1. Those portious of the Residual Heat Removal System external to the
- isolation valves at the containment shall be hydrostatically tested.at
}ﬂl-; e —-350~psig at each major refueling outage, or they shall’bevtestedvduring
= ‘ : -~ -their use in normal operation at least once between soocessive major
refueling outages. - |
-2, The total leakage from either_traioing shali uot-exoeed twovgalione per ﬁour.
saitl .-~ % Vigible leakage_thet cannot be s:opped at ﬁest conditions shall be . |
PR .-+ suitably measured to demonstrate compliance with this Specification. _
3.  Any repairs necessaty to meet the specified leak rete shall be aceamplishedi
within seven days of resumption of power operation.
d. Shield Building Ven:ilacion System _
o R =‘At least once per operating cycle or once every 18 months whichever occurs
sl - first, the following conditions shall be demonstrated:‘
~- --- Ay -Pressure drop across the combined HEPA‘filters and charcoal adsorber banks
‘is less than 10 inches of water and the piessure drop acfoss aoy HEPA
e;h;:b.-;filéér baok is iess than 4 Inches of weter ec che'system_design flow rate (+1Qp"
B. Automatic initiation of each train of the system.
c. 0perab111ty of heaters at racing and the absence of defects by visual 1nspeccion
2, -A.--The in-place DOP test for HEPA filters shall be performed {1) at least once
per 18 months and (2) following palncing, fire, or chemical release in
any vencilation zone communicating with the’ systau.
. B. The 1aboratory tests for activatad carbon in the charcoal filters shall

be pe:formed (1).at least ooce per: 18 months for filters in a standby

" status or after 720 hours of filter opefatioo, and

S 4.4-5 o vf{ : Amendment No. 33



3.

'.E.' Each train shall be operated with the heaters on at least 10 hours

following painting, fire or chemical release in any
oentilation"zoné*communicating'with the system.

C. Cold DOP testing shall be petformed after each comolete or partial
replacement of a HEPA filter bank or after any maintenance ‘oun the _
system that could affect the HEPA bank bypass leakage.

‘D. Halogenated hydrocarbon testing shall be performed afcter each
complete or pertial replacement of a charcoal adsorber bank or

after-any maintenance on the system tbat could affect,the

charcoal adsorber bank bypass. leakage.

every month.
Perform an air distribution test on the HEPA filter bank after _any

maintenance or testingvthat could affect the air distribution within

_the systems. The test'shall be performed at designflow rate Qtloz).

 The results of the test shall show the air distribution‘is uniform

within +20%.
Each train shall be determined to be operable at'the_time of its

periodic test if it produces measurable indicated vacuum inﬂtne

[

annulus uithin two minutes after initiation of a simulated safety in
jection signal and obtains equilibrium discharge conditions that

demonstrate the Shield Building leakage is within acceptable limits.

Q. Anxiliary Building Special Ventilation System

1.

Periodic tests of the Auxiliary Building SPecial Ventilation System,
including the door interlocks. shall be performed in accordance with

Specifications 4.4. d l through 4.4.d. 3'except for Specification 4.6.d.2.E.v

<Each train of Auxiliary Building Special Ventilation System shall be

operated with the heaters on at least 15 minutes every month.

TS 4.4-6 ' " #endment No. 33
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4.6  PERIODIC TESTING OF EMEw..NCY POWER SYSTEM . o~

Applicability

Applies to periodic testing and surveillance requirements of the emergency

—

power system.

Objective

To verify that the emergency power sources and equipment are operable.

Specification

"The following tests and surveillance shall be terfo:med:

a. Diesel Generators

'1.

Manually-initiated start'of each diesel generatot, and assumption of

load by the diesel geaerator. .Tﬁis test shall be tonducted monthly inv
accordance with the intent of Paragraph 6. 4 1-and 6. 4.3 of IEEE 387-1977. |
Automatic start of each diesel generator, load: shedding, and restoration
to operation of particular vital equipment all initiated by a simulated

loss of all notmal a-c station service power supplies together with a

' simulated safety injectian signal. This test will be conducted at each

: refueling interval to assure that each diesel generator will'étart and

assume required loads to the extent: possible witbin one minute. During
this test a checkout of emergency lighting will be perfozmed.

Each diesel generator shall=be inspected at each'major refueling outage."
Diesel generator load rejection test in accordance with IEEE 387-1977,

section 6.4.5 shall be performed at least once per 18 months.

b. Station Batteries

1.

The voltage of each cell shall be measured to the nearest hundredth volt each

month. An equalizing charge shall be applied if the lowest cell in the

battery falls beloﬁ~2.l3 volts} Tﬁe'temperattre and .specific gravity of a

pilot.cell in each battery shall be measured.

TS 4tﬁel- R . © Amendment No. 33



4.12 ' SPENT FUEL POOL SWEEP SYSTEX

Applicability

Applies to testin? and surveillance requirerents Lor the spenc fupl pool _sweep

systen in Specifications 3. 8 a. 9.»'

Objeé:ive

To verify the performance capability of the spent fuel'poolvsweep'system.

ae.

'Specification .

At least once per operating cvcle or once every 138 ronths, vhichever occurs

first, the following conditions shall be demonstrated:

1.

Pressure drop across.:he'épmbined HEPA filters and charcoal adsorber
banks is les§ than 10 1néhes.of vater and ﬁhé pressure drop across
any HEPA bank is.less':hah-d inchés_of wvater at,thé«systgm des;gn |
fléw'raCe (i}oi). | a .

Automatic initiation of each train.

The in-place DOP test for HEPA filters shéll'bé performed (1) at least

* once per 18 months and (2) following painting, fire or chemical release

in any ventilation zone communicating with the system.

The laboratory tests. for Activated Carbon in che-charcoal filters shall

be performed (1) at'leas; once per 18 months fofjfilters in a standb§

status or after 720 hours éf filter operation, and (2) following painting,|

fire,ot-chemical'releaSe.in any vehtilatinn zone communicating with the
system.

Céld DOP testiﬁg shall be pérformed after each complete or partial )

replacgnent of a EEPA filter bank or after any malntenance on the system

that could affect the HEPA bank bypass Ieakage.

TS 4.12-1 © mendment No. 33




4, _Halogenaﬁed hydrocarhoh ﬁéétingvshall bé.petformed ;fter ggch complete
or'pattia1 fep;acem§nt of a charcoalvadéorber bank‘ofvafter any
maintenaﬁce on the system that could affect ;hé charcoal adsorber

. bank bypass leakage. |

Perform an air‘distribﬁtidn‘teétvon.thé HEPA filcér'bénk after any

maintenance or testing that could affect :he'air-disttibuﬁidn within

the system. The test shall be performed at designflow rate (+102) .

The results of the test shail‘show the air,distfibﬁtion is uniform within

+202.

TS 4.12-2 ‘i~.  Amendment No. 33 .



(5)

(6)

‘-stegdy‘state conditions greater'than or equal
"tqbne percent; a calculated reactivity balanqé I
_indicating a shutdown margin less donse:vative

._thén spgéified in the technical specifications;

ghort-term reactivity increases that correspond

' to a reactor period of less tham 5 secomds or,

if suberitical, an unplanned reactivity imsertion
of more than 50¢; or occurrence of any un-

pléhned criticality.

- Faflure of malfunction of one or more components

which prevents or could prevent, by itself,

the fulfillment of the functional requirements

‘ of system(s) used to cope with icgidents analyzed

in the SAR.

Personnel error or procedural inadequacy which pre-.

‘vents or could prevent, by itself, the fulfill~
. ment of the functional :equirémenéé of systems

required to cope with accidents analyzed fn the

~ SAR.

- Note: For items 6.9.2.a(5) and 6.9.2.;(6) reduced

%)

(8)

redundancy that does not result in a loss of
system function need not be reported under
this section but may be reportable under
items 6.9.2.b(2) and 6.9.2.b(3) below.

" Conditions arising from natural or man-made

‘events;chac, as a direct result of the event

require plant shutdown, operation of safety
systems, or other protective measures required

by technical specifications.

Errors discovered in the transient or: accident

analyses or in the methods used for such analyses

_ as ‘described in the safety analysis Teport or

in the bases for the technical specifications

TS 6-17' » . Amendment No. 33 -
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Introduction {General)

By letter dated Hovember 16, 1979, Wisconsin Public Service Corporation

(the Licensee) submitted their porposed Amendment No. 41 to the Technical
Speﬂlficat1ons for the kewaunee Nuclear Power P]ant The proposal requested
changes in respect of ' : ‘

a) react1v1ty anomalies and report1ng requ1rem°nts,
b) testing requirements for the Shield Building Ventiliation System,
the Aux111ary Building Ventilation System, and the Spent Fuel.
Pool Sweep System; .
c)"Periodic,Testing of DféseT Generators; A
d) Bases of Section 3.5, instrumehtation System/Safety Injection.
Each of these requested changes has been evaluated to establish its parti-
cular features, and related saféety and environmental 1mpacts and the neces-
sary safety conclusions have been drawn. The results are presented as

$eparate Safety Evaluations for each request and are presented in the follow-
ing sections in the sequence, and under thg Titles,of this Introduction.

Safety Evaludtion - Réactivity Anomalies and Reporting Requirements

Introduction

By the letter dated November 16, 1979, the licensee submitted that the
1imit for reactivity anomalies for the comparison of measured to predicted
boron concentration is one percent reactivity per Technical Specification
4-9, +hile the reporting requirement for this reactivity anomaly in

" specification 6.9.2.a.(4) is $1.00 in reactivity. To be consistent with
the Technical Specification limit of one percent reactivity, a request was
made to change the reporting requirements of 6.9.2.a. (4) to one percent
reactivity also.

Eva]uation

We find that the existing reporting requirement for reactivity anomalies .
is inconsistent with the 1imit allowed by the Technical Specification and -
that the change requested to make the reporting requirements of 6.9.2. a(4)
to one percent teact1v1ty shou]d be made.

We further find that the request.repreSents an administrative change to

" correct -an inconsistency in the reporting requirement in the Techncial
Specifications with no environmental or safety impact. We therefore find
that the change requested is acceptable and the appropriate rev1s1on to
the Techl1cal SPEC?T]C&thD has been made on page TS 6-17.



S fety Evaluat1on - Test1ng Qequ1remenes for the Shield Building Ventila-
‘ tion System, the Auxiliary Building Special Ventilation
System and the Spent Fuel Pool System-

Introduction

By letter dated November 16, 1979, Wisconsin Public Service Corporation pro-
posed changes (Amendment 41) to the Kewaunee Nuclear Power Plant Techncial
Specification which revises Section 4.4.d, (Shielding Building Ventilation
 System), 4.4.c, (Auxiliary Building. Spec1a] Ventilation System), and 4 12
(Spent Fuel Pool Sweep System). _

'EvaTuat1on

The present Kewaunee Plant Technical Specification for Engineered Safety
Feature (ESF) ventilation filter systems require in place cold DOP and
. halogenated hydrocarbon tests for HEPA filters and laboratory tests for

" activated carbon for charcoal filters after each 720 hours of system
gperation. Ventilation system design at the Kewaunee Plant requires that

the Spent Fuel Pool Sweep System. be operated continuously with the charcoal
filter units normally bypassed. The licensee proposes to revise the Technical
Specification with the wording that testing should bé performed (1) initially,
(2) at least once per 18 months thereafter for system operation, and (3)
“following painting, fire, or chemical release in any ventilation zone commun-
-icating with the system This revision will permit the elimination of
laboratory testing for activated carbon every.720 hours of Spent Fuel Pool
Sweep Systems operation, as is now required, to laboratory testing at least
‘once per 18 months of the bypassed charcoal filter units. ‘

The proposed Technical Specificaiton is acceptable since it is in agreement with
Table 2, Laboratory Tests for Activated Carbon, in Regu1atory'Guide 1.52° :
(Revision 2) which has identical wording. The revisions to the Technical

- Specification arising from this request are made on pages TS 4.4-5, TS 4.4-6,
- 7S 4.12-1 and TS 4.12-2. _

Amendment No. 12 to the Faei1ity Operating License No. DPR-43 for the Ke-
waunee Nuclear Power Plant 1ssued January 18, 1977, requires the f0110w1ng

"The spent fuel pool sweep system, 1nc1ud1ng the charcoal adsorbers,
shall be operating during.fuel hand11ng and when any load is carried

over the pool if jrradiated fitlel in the pool has decayed less than
30 days. If the spent fuel pool sweep syStem including the char--
coal adsorber, is not operating when requxred fuel movement shall
not be started (any fuel assembly movement in progress may be com~
pleted).” .

The above is paragraph 3.8.a.9.A of the Technical Spec1f1cat1on, with the
exception of the words which are underlined, including the charcoal adsorber,
and which have been recommended by the NRC for addition in the interest of
clarification. By subseguent telephone conversaion the licensee has agreed
to this clarification aﬂd this nas been 1ncorporaeed sn page nS 3.8-2.
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Safety Evaluation - Periodic Testing of Diesel Genéfators_ 
Introduction . . _
By letter cated November 16, 1979, the licensee (Wisconsin Public Service
Corporation) submitted their proposed Amendment No. 41 to the Kewaunee
Plent Technical Specifications. This amendment establishked a full load
rejection test frequency of once per 18 months. The licensee has also
submitied a letter deted August 16, 1979, from Western Engine Company

wiho conducts the testing and service of the licensee'’s emergency standby
diesel -generators, on the frequency of the load rejection tests. .

Evaluation

The existing Technical Specification of Kewaunee Nuclezr Power Plant ,
requires that each month the diesel generator undergo starting tests, rated -
load test and load rejection test (per the intent of I1EEE 387 - Criteria
jor Diesel Generator Units Applied As Standby Power Supplies for Nuclear
Power Generating Stetions). The proposed changes to this section of
the Technical Specifications deletss the monthly performance of the load
rejection test and corrects the specification to conform with our
original intent to require that this diesel generator load rejection
tast (in zccorcdance with section 6.4.5 of 1EEE Standard 387-1977) be
‘parformed at least once per 18 months, : '

A letter dzted August 16, 1979, Trom Western Engine Company to the
licensee, states that-their technicians, who had conducted the diesel -
ganerator monthly tests, raised the concern that monthly full load
rejection tests could create unnecessary strain on several diesel
generator components: c¢enerator, encine governor, switchgear, circuit
breaker, etc. Western Engine Compeny Technical Supervision strongly
sucgested that the full load rejection test be done on an anﬁhq] basis.

It its letter dated Noverber 16, 1672, the licensee has stated that a
revised frequency of 18 months for the full load rejection tests is in
gccordance with the Stendard Technical Specifications (STS) issued to
recently licensed nuclear plants. Further, the licenseze states that a-
‘reducad frequency has 2lso been recorrended by the diesel-generator °
ranufacturer. _ L o

The purpose of the. load rejection test is to- verify that the voltage
requirements are met and that overspeed limits are not exceeded'during -
diesel generator Toad shedding. Regulatory Guide 1.108 (1977) requires’
this test to be performed during plant preoperational test program and
at 1§ast once every 18 months thereafter. The Standard Technical.
Specifications also require the same interval between such tests. We
agree that a Toad rejection test does impose additional strain on many
diesel-generator components and frequent load rejection tests are -
unnecessary since such a feature is not required in the expected auto-
matic operation of the diesel generators at nuclear power plants. Thus,
a test frequency of once per 18 months as proposed by the licensee is
in agreement with the requirements currently imposed by the Standard
'Iec2n1ca1 Specifications and will reduce the strain of frequent monthly
ests. . : . o - ' : g
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- The Kewaunee P]ant Technical Spec1f1cat1ons does 1nc1ude the requxre- l
ments of testIng the diesel- generators per the intent of IEEE Standard
87-1977. , :

' vBased on our rev1ew of the 11censee S subm1tta1 and on - the requ1rement§ of
Regulatory Gujde 1.108 and the Standard Technical_ Spec1f1cat10ns we
find the changes to the Techn1cal Spec1f1cat1ons of Kewaynee Nuclear

Power Plant acceptable.  The revisions to the Techn1ca1 Spec1f1cat1ons
meet1nq these requ1rements are shown as indicated on nage T§ 2 6 [

Safety Eva]uat1on - Bases of Section 3.5, Instrumentation’System/ Safety..
InJectlon : ) :

Introduct1on

In their transmittal, the licensee advised that Amendment 29 to the Kewaunee
Technical Spec1f1cat1on which changed the previous pressurizer pressure
coincident with level, safety injection signal, for pressurizer pressure
only, overlooked the change which was also requiréd to the Bases. Revised
wording was submitted to correct thlS oversight.

Eva]uat1on

~ The revised wordxng was reviewed and during this is was cons1dered appropriate
to reword the related subsection entitled “"Safety Injection" for the purpose
of clarification. This was undertaken by verbal agreement with the licensee.

We find that the request represents an administrative change to correct an
inconsistency 1n the Technical Spec1f1cat10ns with no environmental or safety -
jmpact. We therefore find the change is acceptable and the appropriate revi-
sions to the Technical Specifications has been made on TS 3.5-27

Environmental Consideration

. He have determined that the emendment dces not authorize a change in
effluent types or total amounts nor 2n increase in power level and -
will not result in any significant environmental impact. Having made

this determination, we have further concluded that the amendment
-involves an action which is insignificant from the standpoint of
environmental impact and, pursuant“to 10 CFR §51.5(d)}(4), that an
envirommental impact statenent or negative declaration and environ-
mental impact appraisal need not be r‘repared in connection with the
issuance of this eﬁendment. ' ~



Cenclusien

Wwe have concluded, based on the considerations discussed above, that:
(1) tecause the amencment does not invelve a significant increzse

in the probzbility or ccnseguencas of accidents previously considered
and coes not involve a significant decrease in a safety margin, the
amendment does not involve a-significant hazards consideration, (2)
trhere is reasonzble assurance that the health and safety of the pudblic
will not Se endandered by ogerazticon in the propessed ménner, and (3)
such activities will be conducted in ccmplience with the Comnission's
regulztions and the issuance of this amendment will net be inimical

to the common defense and security or to the health and sz
the public, :

Cate:  April 8, 1981
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 UNITED STATES NUCLEAR REGULATORY COMMISSION

DOCKET. NO 50~ 305
WISCONSIN PUBLIC SERVICE CORPORATION

-NISCONSIN POWER AND LIGHT COMPANY

MADISON GAS AND ELECTRIC COMPANY

NOTICE oF ISSUANCE OF AMENDMENT TO FACILITY
: OPERATING LICENSE

The U. S. Nuclear Regulatory Commission (the Cdmmissidn) has
issued Amendment No. 33 to_Facility Operating Licéhse No. DPR-43,
issued to Wisconsin Public Service Corporétions; Wiscohsin Power and Light
Company, and Madison Gas and E]ectr1c Company (the J1censees), which revised
, Techn1ca1 Spec1|1cat1ons for operat1ons of the Kewaunee NucTear P1ant (the
_fac111ty) Iocated in Kewaunee, Wisconsin. The amendment is effect1ve

as of the date of issuance.

- The améndmeht reQTses the Technical Spécificatfons in Eéspect to (a)
reactivit} anomaliés and reporting requirementé;'(b)(testing requirements
for the Shield Building VéntiTation System, the Auxiliary Budeihg7SpeciaT
Ventf]atipnvsystem and the Sbent Fuel Pool Sweep Systémg (c) Periodic
Testing of Diese] Genefatoﬁ;é and'(d) 5a§es of Section 3%5, Instfdﬁenta-

tion System/Safety Injection.

The application for the amendment complies with the standards

and'requirements of the Atomic Enékgy Act of 1954, as amended (the

| 8104240 \00\ |
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Act),_and'the Commiséion's fﬁles'and fegy1ation§. ThejC@mmission hés
made appropriate'findings as fequired by the Act’énd.the‘CommiSSion's
rules and regulations in 10 CFR'Chapter I, whibmmare set forth ihm |
the license amendment. Prior public moticé;of this amehdment was
not required since this amendmeht~does notvinvolve a:significant

hazards consideration.

The Commission has determined that the issuance of this amendment
will nof result in any significaht environmental impact and that pursuant
to 10 CFR §51.5(d) (4) an envjmonmeﬁtal impactvstafemeht or negative
declaration and environmental fmpacf appraisal need not be premarea in.

connection with issuance of this amendment.

qu further details with respect to this action, see (1) the appliﬁa-

tidn for amendment dated Novembetr 16, 1979, (2) Amendment No. 33 tq Licensé
NO. DPR-43 and (3) the Commission's relatedVSaféty Eya]uatibn. A1l of these
items are available for public .inspection at the Commission'é Public
Document Room, 1717 H Strest, N.W., Washington, D.C. and at the Kewaunee
Public Library, 314 Milwaukee Street, Kéwaunee, ﬂfsconsih'54216;‘ A copy of
1£ems;(2) and (3) may be obtafhéd:upon request addressed to the u. s. Nuclear

Regulatory Commiésions washingtén,vD.C.,f20555, Attention: Director,

Division of Licensing.

Dated at Bethesda, Maryland, this 8th day of April, 1981.
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Letter from M. B. Fairtile (NRC) to D. C. Hintz (WPSC), Amendment No. 68 to
Facility Operating License DPR-43, Kewaunee Power Plant, dated July 10, 1986.



§ July 10, 1986
‘Docket No. 50-305

Mr. D. C. Hintz

Manager, Nuclear Power

Wisconsin Public Service Corporation
Post Office Box 19002

Green Bay, Wisconsin 54307-9002

Dear Mr. Hintz:

The Commission has issued the enclosed Amendment No.68 to Facility
Operating License No. DPR-43 for the Kewaunee Nuclear Power Plant.

The amendment consists of changes to the Technical Specifications in
response to your application transmitted by letter dated April 15, 1986.

The amendment changes the frequency of loading the diesel generators to their
short-term rating from once each month to once each refueling cycle and
completes our TAC No. 61288.

A copy of the related Safety Evaluation is enclosed. A Notice of Issuance
will be included in the Commission's next reqular biweekly Federal Register

notice.

Sincerely,

/5'/'
~Morton B. Fafrtile, Project Manager

Project Directorate #1
Division of PWR Licensing-A

Enclosures:
1. Amendment No. 68 to DPR-43
2. Safety Evaluation

cc: w/enclosures
See next page

2
Office: LA/PAD#1 PM/PAD#1 OELD PD/PAD=1
ﬁﬂ”%za - . . ~
Surname: PShuttleworth }’qflbiﬁO’ f - Glear v’
Date: 06/(,, /86 06/2¢/86 OB/ + /86 7/4 /86

s
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BDR ADOCK 0300030
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Mr. D. C. Hintz
Wisconsin Public Service Corporation

cc:
steven E. Keane, Esquire
Foley and Lardner

777 East Wisconsin Avenue
Milwaukee, Wisconsin 53202

Stanley LaCrosse, Chairman
Town of Carlton

Route 1

Kewaunee, Wisconsin 54216

Mr. Donald L. Quistroff, Chairman
Kewaunee County Board

Kewaunee County Courthouse
Kewaunee, Wisconsin 54216

Chairman

Public Service Commission of Wisconsin
Hill Farms State Office Building
Madison, Wisconsin 53702

Attorney General
114 East, State Capitol
Madison, Wisconsin 53702

U.S. Nuclear Regulatory Commission
Resident Inspectors Office

Route #1, Box 999

Kewaunee, Wisconsin 54216

Regional Administrator - Region III
U.S. Nuclear Regulatory Commission
799 Roosevelt Road

Glen Ellyn, I1linois 60137

Mr. Robert S, Cullen

Chief Engineer

Wisconsin Public Service Commission
P.0. Box 7854

Madison, Wisconsin 53707

Kewaunee Nuclear Power Plant



Distribution Copies:
Decket File 50-305

NRC POR

Local PDR

PAD#] r/f

PAD#] p/f

TNovak, Actg Div Dir

GLear

RDudley

PShuttleworth

NThompson, DHFT

OELD

LHarron

EJordan

BGrimes

JPartlow

EButcher, TSCB

TBarnhart (43)

WJones

FOB, DPLA

Tech Branch ttat had input in package
ACRS (10)

0PA

LEMB (w/cy of TAC w/Amd No. & date issued)



UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D C 20555

WISCONSIN PUBLIC SERVICE CORPORATION

wISCONSIN POWER AND LIGHT COMPANY

MADISON GAS AND ELECTRIC COMPAKY

DOCKET NO. 50-305

KEWAUNEE NUCLEAR PLANT

AMENOMENT TO FACILITY OPERATING LICENSE

Amendment No. €8
License No. DPR-43

The Nuclear Regulatory Commission (the Commission) has found that:

,A.

The application for amendment by Wisconsin Public Service

Corporation, Wisconsin Power and Light Company, and Madison Gas and
Electric Company (the licensees) dated April 15, 1986 complies with the
standards and requirements of the Atomic Energy Act of 1954, as

amended (the Act) and the Commission's rules and regulations set

forth in 10 CFR Chapter I;

The facility will operate in conformity with the application, the
provisions of the Act, and the rules and regulations of the
Commission;

There is reasonable assurance (i) that the activities authorized by
this amendment can be conducted without endangering the health and
safety of the public, and (ii) that such activities will be
conducted in compliance with the Commission's regulations;’

The issuance of this amendment will not be inimical to the common
defense and security or to the health and safety of the public; and

This issuance of this amendment is in accordance with 10 CFR Part 51
of the Commission's regulations and all applicable requirements have
been satisfied. _

Accordingly, the license is amended by changes to the Technical
Specifications as indicated in the attachment to this license amendment,
and paragraph 2.C.(2) of Facility Operating License No. DPR-43 is hereby
amended to read as follows:

7220668 860710
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(2) Technical Specifications

The Technical Specifications contained in Appendices A and B, as
revised through Amendment No. 68 , are hereby incorporated in the
license. The licensees shall operate the facility in accordance with

the Technical Specifications.
3. This license amendment is effective as of the date of its issuance.

FOR THE NUCLEAR REGULATORY COMMISSION

Yool B . Frnlike
Morton B. Fairtile, Project Manager

Project Directorate #1
Division of PWR Licensing-A

Attachment:
Changes to_ the Technical
Specifications

Date of Issuance: July 10, 1986



ATTACHMENT TO LICENSE AMENDMENT NO. 68

TO FACILITY OPERATING LICENSE NO. DPR-43

DOCKET NO. 50-305

Revise Appendix A Technical Specifications by removing the pages identified
below and inserting the enclosed pages. The revised pages are identified by
the captioned amendment number and contain marginal lines indicating the area:

of change.




4.6

PERIODIC TESTING OF EMERGENCY POWER SYSTEM

Applicability

Applies to periodic testing and surveillance requirements of the emergency

power System,

Objective

To verify that the emergency power sources and equipment are operable.

Specification

The following tests and surveillance shall be performed:
a. Diesel Generators

1.

Manyally-initiated start of each diesel generator, and assumption of
Toad by the diesel generator. This test shall be conducted monthly,
loading the diesel generator to at least 2600 KW (nominal) for a perioc
of at least 1 hour.

Automatic start of each diesel generator, load shedding, and restoration
to operation of particular vital equipment, all initiated by a simulated
loss of all normal a-c station service power supplies together with a
simulated safety injection signal. This test will be conducted at each
refueling interval to assure that each diesel generator will start and
assume required loads to the extent possible within one minute, and
operate for >5 minutes while loaded with the emergency loads.

Each diesel generator shall be inspected at each major refueling outage.
Diesel generator load rejection test in accordance with IEEE 387-1977,
section 6.4.5 shall be performed at least once per 18 months.

Each diesel generator shall be loaded to 2950 KW (nominal) for 2 hours
every operating cycle, not to exceed 18 months.

TS 4,6-1 Amendment No. f#2, 6E




6. Safeguard Bus Undervoltage and Safeguard Bus Second Level Undervoltage
relays shall be calibrated at least once per operating cycle (not to

exceed 18 months),
7. During each operating cycle (not to exceed 18 months), a checkout of

emergency lighting will be performed.

b. Station Batteries

1. The voltage of each cell shall be measured to the nearest hundredth
volt each month. An equalizing charge shall be applied if the lowest
cell in the battery falls below 2.13 volts. The temperature and
specific gravity of a pilot cell in each battery shall be measured.

2. The following additional measurements shall be made every three months:
the specific gravity and height of electrolyte in every cell and the
temperature of every fifth cell,

3. A1l measurements shall be recorded and compared with previous cata to
detect signs of deterioration.

4. The batteries shall be subjected to a load test during the first
refueling and once every five years thereafter. Battery voltage
shall be monitored as a function of time to establish that the
battery performs as expected during heavy discharge and that all
electrical connections are tight.

°

BASIS TECHNICAL SPECIFICATION 4.6, PERIQDIC TESTING OF EMERGENCY POWER SYSTEMS

Each diesel generator can start and be ready to accept full load within 10
seconds, and will sequentially start and supply the power requirements for one
complete set of engineered safety features equipment in approximately one -
minute. (1)

The specified test ffequencies provide reasonable assurance that any mecharical
or electrical deficiency will be detected and corrected before it can result in
failure of one emergency power supply to respond when called upon to function.
Its possible failure to respond is, of course, anticipated by providing two
diese! generators, each supplying through an independent bus, a complete and
adequate set of engineered safety features equipment. Further, both diese!
generators are provided as backup to multiple sources of external power, and
this multiplicity of sources should be considered with regard to adequacy of

test frequency.

TS 4.6-2 Amendment No. §2, &€



‘BASIS TECHNICAL SPECIFICATION 4.6.a2.1, MONTHLY DIESEL GENERATOR SURVETLLANCE

The month1} tests specified for the diesel generators will demonstrate their
continued capability to .tart and carry rated load. The fuel supplies and
starting circuits and controls are‘continu0usly monitored, and abnormal con-
ditions in these systems would be indicated by an alarm without need for test
startup. Monthly tests are performed in accordance with the intent of Ifff

387-1977, paragraph 6.6.1.

BASIS TECHNICAL SPECIFICATION 4.6.3.2, REFUELING INTERVAL
DIESEL GENERATOR SURVEILLANCE

The refueling interval diesel generator surveillance demonstrates that the
emergency power system, and its caontrol system, will function automaticél1y to
provide engineered safety equipment power in the event of loss of offsite power
coincident with a safety injection signal, This test demonstrates proper
tripping of motor feeder breakers, main supply and tie breakers on the affected
bus, and sequential starting of essential equipment to demonstrate operability
of the diesel generators. This surveillance is performed to meet the intent of
IEEE 387-1977 paragraph 6.6.2. (Note also that Reg. Guide 1.108 addresses
diese! generator surveillance.)

A separate test demonstrates that the emergency lighting system is operabdle.

BASIS TECHNICAL SPECIFICATIONv4.6.3.3, REFUELING INTERVAL
DIESEL GENERATOR INSPECTION

Inspections are performed at refueling outage intervals in order to maintain the
diese) generators in accordance with the manufacturers' recommendations. The
inspection procedure is periodically updated to reflect experience gained fro~

past inspections and new information as it is available from the manufacturer.

BASIS TECHNICAL SPECIFICATION 4.6.a.4, 1B-MONTH LOAD REJECTION TEST

The load rejection test demonstrates the capability of rejecting the maximum
rated load without overspeeding or attaining voltages which would cause the
diesel generator to trip, mechanical damage, or harmful overstresses.

7S 4.6-3 i Amendment N¢. #2, EF



.BASIS TECHNICAL SPECIFICATION 4.6.a.5, OPERATING CYCLE SHORT-TERM LOAD TEST

Loading the diesel generators to their short-term rating will demonstrate their
capability to provide a continuous source of emergency AC power during a load
perturbation of up to 112% of the diesel generator's continuous rating.

BASIS TECHNICAL SPECIFICATION 4.6.b STATION BATTERIES l

Station batteries will deteriorate with time, but precipitous failure is
extremely uniikely, The surveillance specified is that which has been
demonstrated over the years to provide indication of a cell becoming
unserviceable long before it fails,

If a battery ce!l has deteriorated, cr if a connection is loose, the voltage
under load will drop excessively, indicating need for replacement or

maintenance.

Reference

(1) UFSAR Section 8.2

TS 4.6-4 Amendment No. #2, 6£



UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. €. 20555

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

RELATED TO AMENDMENT NO. 68 TO FACILITY OPERATING LICENSE NO. DPR-43

WISCONSIN PUBLIC SERVICE CORPGRATION
WISCONSIN POWER AND LIGHT COMPANY

MADISCN GAS AND ELECTRIC COMPANY

KEWAUKEE NUCLEAR POWER PLANT

DOCKET NO. 50-305

Introduction

By letter dated April 15, 1986, Wisconsin Public Service Corporation, et. al.,
proposed a change to its Technical Specifications for the Kewaunee Nuclear
Power Plant which in effect would change the frequency of loading the diesel
generators to their short-term rating from once each month to once each re-
fueling cycle. The present Technical Specifications for monthly surveillance
incorrectly references Paragraph 6.4.3 of IEEE Std. 387-1977 which applies to
refueling cycle surveillance.

Evaluation

Technical Specification 4.6.a.]1. presently states that tests will be conducted
monthly in accordance with the intent of Paragraph 6.4.1 and 6.4.3 of IEEE
387-1977. The licensees propose to replace the words "in accordance with the
intent of Paragraph 6.4.1 and 6.4.3 of IEEE 387-1977" with the words “loading
the diesel generator to at least 2600 KW (nominal) for a period of at least !
hour.” In addition, the applicants propose to add Technical Specification
4.6.a.5 as follows:

"5. Each diesel generator shall be loaded to 2950 KW (nominal) for
2 hours every operating cycle, not to exceed 18 months."

The effect of the changes would be to apply the continuous rating load test on a
monthly cycle and a short-term rating load test on a refueling cycle basis.

We find that these changes are consistent with Paragraph 6.6.1 of IEEE Std.
387-1977, which requires monthly tests at the lower continuous rating, and
Paragraph 6.6.2 of IEEE Std. 387-1977, which requires less frequent tests at

the higher short-term rating. We also find that the proposed testing
frequencies are consistent with Regulatory Guide 1.108,

7220676 860710
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The licensees also propose changes in the descriptive section (Basis) of Tectk-
nical Specification 4.6.a. We have reviewed these descriptive changes anc ncte
their effect is to add to or clarify the purpose of the diesel generator
testing. We find these changes acceptable.

Summary and Cenclusion

Staff agrees that the licensees' proposed change in Technical Specification
4.6.a for the diesel generators is consistent with IEEE Std. 387-1977 and
Regulatory Guide 1.108. A continuous rating load test will be performed cn a
monthly basis, whereas the short-term rating load test will be performed on a
refueling cycle basis, not to exceed 18 months. W¥We conclude that the proposed
Technical Specification change will not adversely affect the health and safety
of the public and that the proposed change is acceptable.

Environmental Consideration

This amendment involves a change to the installation or use of a facility
component located within the restricted area as defined in 10 CFR Pert 20.

The staff has determined that the amendment involves no significant increase
in the amounts, and no significant change in the types, of any effluents that
may be released offsite, and that there is no significant increase in
individual or cumulative occupational radiation exposure. The Commiscion has
previously issued a proposed finding that this amendment involves no
significant hazards consideration and there has been nc public comment on such
finding. Accordingly, this amendment meets the eligibility criteria for
categorical exclusion set forth in 10 CFR Sec 51.22(c)(9). Pursuant to 10 CFR
51.22(b) no environmental impact statement or environmental assessment need be
prepared in connection with the issuance of this amendment.

Conclusion

We have concluded, based on the considerations discussed above, that:

(1) there is reasonable assurance that the health and safety of the public
will not be endangered by operation in the proposed manner, and (Z) such
activities will be conducted in compliance with the Commission's regulations
and the issuance of this amendment will not be inimical to the common defense
and security or to the health and safety of the public.

Principal Contributor:
A, Toalston

Date: July 10, 1986
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Engine Systems, Inc.

Nuclear Parts & Service

Friday, May 19, 2006 Revision 1

Dominion Energy
Kewaunee Power Station
Attn: Paul DeTemple

Reference: 20-645E4 Engine Ratings with EMD A20 Generator

Gentlemen:

The June 11, 1992 letter from MKW Power Systems regarding “EMD 645E4 Diesel Engine Ratings at
Elevated Temperatures” applies to your diesel generators. Therefore your diesels are subject to derating
based upon the instructions in the letter and the engine horsepower and generator KW ratings listed below.

Altitude derating is not required for the 20-645E4 engine below 7000 feet above sea level. We do not have
any other factors of derating, and therefore air inlet temperature appears to be the only derating factor in
your case.

The following ratings are based upon 90°F intake air temperature:
1. Continuous Operation Published Rating:
* 3600 Brake Horsepower
e 2600 KW _
Note: All KW ratings are based upon an A20 generator efficiency of rating 97.2%
KW = HP x 0.746 x .972

Note: (1) Unit will operate at the Continuous Rating 24 hours with 10% overload for any 2 hours per
24 hours without additional maintenance.
Note: (2 — 5) If operated under the following conditions yearly maintenance must be preformed in

accordance with EMD guidelines.
2. Overload Operation for 2000 Hr. Rating per year
e 3950 Brake Horsepower
o 2864 KW
3. Overload Operation for 200 Hr. Rating per year
e 4100 brake Horsepower
o 2973 KW
4. Overload Operation for 4 Hr. Rating per year
e 4150 brake Horsepower
e 3009 KW |

@ ERORET sevices MW, WOODWARD %

175 Freight Road, Rocky Mount, NC 27804 / Telephone (252-977-2720) / Fax (252-446-3830)




Engine Systems, Inc.

Nuclear Parts & Service

5. Overload Operation for 30 Minutes per year
s 4225 Brake Horsepower
e 3050 KW

The above ratings are not cumulative and (2-5) are not subject to overload.

Operating outside of the limits specified above will subject the diesel generator to stresses beyond its
design capability. The diesel generator is designed to operate reliably at the ratings specified above.

Although operations within these ratings are not detrimental to the diesel generator, regularly subjecting the
diesel generator to these overload operations will accelerate wear. Accelerated component wear may
negatively impact the machine's reliability and will result in more frequent teardown inspections in
accordance with the manufacturer's recommendations.

Regular testing of the diesel generator at its continuous rating is sufficient to demonstrate functionality of
the diesel generator while minimizing wear. :

IEEE 387-1995 Specifies load testing at 90-100% of the continuous rating.

Should you have any questions or need additional information, please don't hesitate to call me @ 252-407-
8517 or by email at robin.weeks @kirbycorp.com.

Sincerely,

oA

Robin L. Weeks
Applications Engineer
Engine Systems, Inc.
(252) 407-8517

fax (252) 446-1134

@Eﬂé’féhuv.css %}VQODWARD m

175 Freight Road, Rocky Mount, NC 27804 / Telephone (252-977-2720) / Fax (252-446-3830)
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| RECEIVED

MEW POWER SVSTEMS ne. JUN 1 71992
File
Copy to Action/Info

EAN—~2aX~Cn

tITRISVIGR

June L1, 1992

AC:CR{ ) Tickies
Proj.File{ J |

Duke Engineering and Services, Inc.
230 South Tryon Street

P. O, Box 1004

Charlotte, N. C. 28201

Attentiaon: Mike Anthony
Dear Mike,

It was a pleasure to meet you at the Owner’s Group meeting,
it is always nice to be able to tie a face to an name and
voice. It was my impression that the meeting was conducted
very well and produced pasitive results.

As I announced at the meeting; Don Galeazzi requested a
meeting with EMB on Friday June 5, 1992 to discuss the
engine rating curves. This was a direct result of the
concerns and valued input from the members, voiced during
the meeting.

We have attached the revised rating curves which were a
result of that meeting. )

We would appreciate it if you would distribute to the
Qwner’'s Group members.

Sincerely,

MKW ) Power

David A. Strickland
Nuclear Sales Representative

Post Office Box 1928 Rocky Mount, North Carolina 27802-1928 » Phone: (919) 977-2720
TWX: (510} 928-0725 + f:AX: {919) 446-3830
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EMD 645E4 Diesel Engine Ratings
at Elevated Temperatures
June 11, 1992

THE EMD 445 DIESEL ENGINE RATINGS ARE BASER ON 20°F ENGINE
INTAKE AIR TEMPERATURE. FOR HIGHER INTRKE AIR TEMPERATURES
THE ENGINE MUST BE DERATED IN ACCORDANCE WITH THE ATTACHED

CURVE(S) AS DESCRIBED BELOW:

1. FOR OPERATION WHERE THE ENGINE COOLANT TEMPERATURE QUT
OF THE ENGINE IS LIMITED 7O 190°Fz

)
A. USE CURVE "B" FOR THE "CONTINUOUS", “SHORT-TIME" AND
Y2000 HR” RATINGS.

¥ B. USE CURVE "A" FOR THE "200 HR", AND "4 HR" RATINGS.
¥ C. USE CURVE “C" FOR THE "30 MIN" RATING.,

¥ Where these curves intersect the 2000 hr rating
curve, the 2000 hr rating curve will apply.

2. FOR OPERATION WHERE THE ENGINE CODLANY TEMPERATURE OUT
OF THE ENGINE IS ABOVE 190°F3:

A. USE CURVE "A" FOR ALL RATINGS E£XCERT THE "“30 MIN"
RATING. )

B. USE CURVE "C" FOR THE "“30 MIN" RATING.
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4.6

PERIODIC TESTING OF EMERGENCY POWER SYSTEM

APPLICABILITY

Applies to periodic testing and surveillance requirements of the emergency power system.

OBJECTIVE

To verify that the emergency power sources and equipment are OPERABLE.

SPECIFICATION

The following tests and surveillance shall be performed:

a. Diesel Generators

1.

Manually-initiated start of each diesel generator, and assumption of load by the
diesel generator. This test shall be conducted monthly, loading the diesel

‘generator to at least 2600 KW (nominal) for a period of at least 1 hour.

Automatic start of each diesel generator, load shedding, and restoration to
operation of particular vital equipment, all initiated by a simulated loss of all normal
a-c station service power supplies together with a simulated safety injection signal.
This test will be conducted at each REFUELING interval to assure that each diesel
generator will start and assume required loads to the extent possible within
1 minute, and operate for > 5 minutes while loaded with the emergency loads.

Each diesel generator shall be inspected at each major REFUELING outage.

Diesel generator load rejection test in accordance with IEEE 387-1977, Section
6.4.5, shall be performed at least once per 18 months.

LAR 230
TS 4.6-1



5. Each dlesel generator shall be Qerated ba%&ﬁw
onfor > 24

hours evegé ogeratmg c¥cle

Note 1 __Momentary transients outside the load and power factor ranges do not
invalidate this test.

Note 2 _ This Surveillance shall not normally be performed in the OPERATING
or HOT STANDBY MODE. However, this Surveillance may be
petformed to reestablish OPERABILITY provided an assessment
determines the safety of the plant is maintained or enhanced. Credit
may be taken for unplanned events that satisfy this surveillance
requirement.

Note 3 If performed with the diesel generator synchronized with offsite power,
it shall be performed at a power factor < 0.9. However, if grid
conditions do not permit, the power factor limit is not required to be
met. Under this condition the power factor shall be maintained as close
to the limit as practicable.

A._For > 2 hours loaded to-=-2730-KW-and-<to 28602958 KW -(nominal}{rerinah
and,

B. For the remaining hours of the test loaded = 2340 KW-and-<to 2700 KW
(nominal)-fer2-hours-every-eperating-cysle.

Safeguard bus undervoltage and safeguard bus second level undervoltage relays
shall be calibrated at least once per operating cycle.

b. Station Batteries

1.

The voltage of each cell shall be measured to the nearest hundredth volt each
month. An equalizing charge shall be applied if the lowest cell in the battery falls
<2.13 volts. The temperature and specific gravity of a pilot cell in each battery
shall be measured.

The following additional measurements shall be made quarterly: the specific
gravity and height of electrolyte in every cell and the temperature of every fifth cell.

All measurements shall be recorded and compared with previous data to detect
signs of deterioration.

The batteries shall be subjected to a load test during the first REFUELING and
once every 5 years thereafter. Battery voltage shall be monitored as a function of
time to establish that the battery performs as expected during heavy discharge and
that all electrical connections are tight.

LAR 230
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4.6

PERIODIC TESTING OF EMERGENCY POWER SYSTEM

APPLICABILITY

Applies to periodic testing and surveillance requirements of the emergency power system.

OBJECTIVE

To verify that the emergency power sources and equipment are OPERABLE.

SPECIFICATION

The following tests and surveillance shall be performed:

a. Diesel Generators

1.

Manually-initiated start of each diesel generator, and assumption of load by the
diesel generator. This test shall be conducted monthly, loading the diesel
generator to at least 2600 KW (nominal) for a period of at least 1 hour.

Automatic start of each diesel generator, load shedding, and restoration to
operation of particular vital equipment, all initiated by a simulated loss of all normal
a-c station service power supplies together with a simulated safety injection signal.
This test will be conducted at each REFUELING interval to assure that each diesel
generator will start and assume required loads to the extent possible within
1 minute, and operate for > 5 minutes while loaded with the emergency loads.

Each diesel generator shall be inspected at each major REFUELING outage.

Diesel generator load rejection test in accordance with |IEEE 387-1977, Section
6.4.5, shall be performed at least once per 18 months.

TS 4.6-1



5. Each diesel generator shall be operated for > 24 hours every operating cycle:

Note 1 Momentary transients outside the load and power factor ranges do not
invalidate this test.

Note 2 This Surveillance shall not normally be performed in the OPERATING
or HOT STANDBY MODE. However, this Surveillance may be
performed to reestablish OPERABILITY provided an assessment
determines the safety of the plant is maintained or enhanced. Credit
may be taken for unplanned events that satisfy this surveillance
requirement. :

Note 3 If performed with the diesel generator synchronized with offsite power,
it shall be performed at a power factor < 0.9. However, if grid
conditions do not permit, the power factor limit is not required to be
met. Under this condition the power factor shall be maintained as close
to the limit as practicable.

A. For>2 hours loaded to 2860 KW (nominal) and,
B. For the remaining hours of the test loaded to 2700 KW (nominal).

Safeguard bus undervoltage and safeguard bus second level undervoltage relays
shall be calibrated at least once per operating cycle.

b. Station Batteries

1.

The voltage of each cell shall be measured to the nearest hundredth volt each
month. An equalizing charge shall be applied if the lowest cell in the battery falls
<2.13 volts. The temperature and specific gravity of a pilot cell in each battery
shall be measured.

The following additional measurements shall be made quarterly: the specific
gravity and height of electrolyte in every cell and the temperature of every fifth cell.

All measurements shall be recorded and compared with previous data to detect
signs of deterioration.

The batteries shall be subjected to a load test during the first REFUELING and
once every 5 years thereafter. Battery voltage shall be monitored as a function of
time to establish that the battery performs as expected during heavy discharge and
that all electrical connections are tight.

TS 4.6-2



BASIS — Periodic Testing of Efnergencx Power Systems (TS 4.6)
Periodic. Tost] (£ s S _TS4.6

Each diesel generator can start and be ready to accept full load within 10 seconds, and will
sequentially start and supply the power requirements for one complete set of engineered safety
features equipment in approximately one minute.”  This test will be conducted during each
REFUELING outage to assure-ensure that the diesel generator will start and assume required
loads in accordance with the timing sequence through-step-9-listed in USAR Table 8.2-1 after the
initial starting sequence.

The specified test frequencies provide reasonable assurance that any mechanical or electrical
deficiency will be detected and corrected before it can result in failure of one emergency power
supply to respond when called upon to function. Its possible failure to respond is, of course,
anticipated by providing two diesel generators, each supplying through an independent bus, a
complete and adequate set of engineered safety features equipment. Further, both diesel
generators are provided as-backup to multiple sources of external power, and this multiplicity of
sources should be considered with regard to adequacy of test frequency.

Monthly Diesel Generator Surveillance; (TS 4.6.a.1)

The monthly tests specified for the diesel generators will demonstrate their continued capability to
start and carry rated load. The fuel supplies and starting circuits and controls are continuously
monitored, and abnormal conditions in these systems would be indicated by an alarm without
need for test startup. Monthly tests are performed in accordance with the intent of
|EEE 387-1977, paragraph 6.6.1. '

REFUELING Interval Diesel Generator Surveillance; (TS 4.6.a.2)

The REFUELING interval diesel generator surveillance demonstrates that the eEmergency pewer
Power_systemSystem, and its control system, will function automatically to provide engineered
safety equipment power in the event of loss of off-site power coincident with a safety injection
signal. This test demonstrates proper tripping of motor feeder breakers, main supply and tie
breakers on the affected bus, and sequential starting of essential equipment to demonstrate
OPERABILITY of the diesel generators. This test is initiated by simultaneously unblocking safety
injection and simulating a loss-of-voltage signal. This surveillance is performed to meet the intent
of IEEE 387-1977 paragraph 6.6.2. (Note also that Reg. Guide 1.108 addresses diesel generator
surveillance.)

M USAR Section 8.2
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REFUELING Interval Diesel Generator Inspection, TS 4.6.a.3

Inspections are performed at REFUELING outage intervals in order to maintain the diesel
generators in accordance with the manufacturers' recommendations. The inspection procedure is
periodically updated to reflect experience gained from past inspections and new information as it
is available from the manufacturer. :

18-Month Load Rejection Test, TS 4.6.a.4

The load rejection test demonstrates the capability of rejecting the maximum rated load without
overspeeding or attaining voltages which would cause the diesel generator to trip, mechanical
damage, or harmful overstresses.

Operating Cycle Short-Term Load Test, TS 4.6.2.5

Loading the diesel generators to their short-term rating will demonstrate their capability to provide
a continuous source of emergency AC power during a load perturbation of up to 1102% of the |
diesel generator's continuous rating.

IEEE 387-1977 paragraph 3.7.2, defines a diesel generators short time rating. Paragraph 6.4.3
defines the rated load test for diesel generators, and item 2 states to load the diesel generator to
the short time rating for 2 hours. Paragraph 6.6.2 describes the operational testing to be
performed for the diesel generators. Although the rated load test is not listed in paragraph 6.6.2,
item 2 of paragraph 6.4.3 has been determined to be necessary to be performed on the
“emergency diesel generators.

NRC Regulatory Guide 1.9, Revision 2, Regulatory Position 14, describes the method in which
this test should be performed. This test follows Position 14 except that instead of the '
continuous rating load being applied for 22 hours the KPS emergency diesel generators shall
be loaded to 2700 kW for 22 hours. Loading the emergency diesel generators to 2700 kW is

acceptable because it will bound the post-accident emergency diesel generator loads without
increasing the frequency of the 18-month diesel inspection surveillance. and-2.2.9-at every
refueling outageonce per18-months The diesel generator starts for this Surveillance can be
performed either from standby or hot conditions. The provisions for prelubricating, warmup,
and for gradual loading are applicable to this surveillance requirement.

The “once per operating cycle” tErequency is consistent with the recommendations of IEEE Std.
387-1977, paragraph 6.6.2, takes into consideration unit conditions required to perform the
Surveillance, and is intended to be consistent with expected fuel cycle lengths.

Three nNotes modify this Surveillance. Note 1 states that momentary transients due to
changing busloads do not invalidate this test. Similarly, momentary power factor transients
above the power factor operation will not invalidate the test. The reason for Note 2 is that
during operation with the reactor critical, performance of this Surveillance could cause
perturbations to the electrical distribution systems that could challenge continued steady state
operation and, as a result, unit safety systems. This restriction from normally performing the
Surveillance in the OPERATING or HOT STANDBY MODE is further amplified to allow the
Surveillance to be performed for reestablishing OPERABILITY (e.q., post work tésting following

corrective maintenance, corrective modification, deficient or incomplete surveillance testing,
and other unanticipated OPERABILITY concerns) provided an assessment determines plant

TS B4.6-2



safety is maintained or enhanced. This assessment shall, as a minimum, consider the potential
outcomes and transients associated with a failed Surveillance, a successful Surveillance, and a
perturbation of the offsite or onsite system when they are tied together or operated
independently for the Surveillance; as well as the operator procedures available to cope with
these outcomes. These shall be measured against the avoided risk of a plant shutdown and
startup to determine that plant safety is maintained or enhanced when the Surveillance is
performed in the OPERATING or HOT STANDBY MODE. Risk insights or deterministic
methods may be used for this assessment. Credit may be taken for unplanned events that
satisfy this surveillance requirement.

Note 3 ensures that the DG is tested under load conditions that are as close to design basis
conditions as possible. When synchronized with offsite power, testing should be performed at a
power factor of £ 0.9. This power factor is representative of the actual inductive loading a DG
would see under design basis accident conditions. Under certain conditions, however, Note 3
allows the Surveillance to be conducted as a power factor other than < 0.9. These conditions
occur when grid voltage is high, and the additional field excitation needed to get the power
factor to < 0.9 results in voltages on the emergency busses that are too high. Under these
conditions, the power factor should be maintained as close as practicable to 0.9 while still
maintaining acceptable voltage limits on the emergency busses. In other circumstances, the -
grid voltage may be such that the DG excitation levels needed to obtain a power factor of 0.9
may not cause unacceptable voltages on the emergency busses, but the excitation levels are in
excess of those recommended for the diesel generator. In such cases, the power factor shall
be maintained close as practicable to 0.9 without exceeding the diesel generator excitation

limits.

Station Batteries, TS 4.6.b

Station batteries will deteriorate with time, but precipitous failure is extremely unlikely. The
surveillance specified is that which has been demonstrated over the years to provide indication of -
a cell becoming unserviceable long before it fails.

If a battery cell has deteriorated, or if a connection is loose, the voltage under load will drop
excessively, indicating need for replacement or maintenance.

TS B4.6-3




