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April 5, 2007

U. S. Nuclear Regulatory 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 (RAI) regarding the proposed amendment (reference 2). The RAI
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 RAI's. Attachment 4 provides copies of selected "difficult-to-retrieve"
documents that are referenced in the RAI responses. In addition, based on the NRC
questions, 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,

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)-1 51, Diesel Generator
Room Temperature Evaluation.

4. Copies of Selected References.

5. Revised Marked Up and Affected Technical Specification Pages.
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cc: Regional Administrator, Region III
U.S. Nuclear Regulatory Commission
2443 Warrenville Road
Suite 210
Lisle, IL 60532-4352

Mr. R. F. Kuntz
U.S. Nuclear Regulatory Commission
Mail Stop 0-7-D1A
Washington, D. C. 20555

Mr. S. C. Burton
NRC Senior Resident Inspector
Kewaunee Power Station

Public Service Commission of Wisconsin
Electric Division
P. O. Box 7854
Madison, WI 53707
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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_ 1L20Aý&~~ ,2007.

My Commission Expires: d6C~dZr ~<

Notary P ulic

(SEAL)
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KEWAUNEE LICENSE AMENDMENT REQUEST 230

KEWAUNEE POWER STATION

DOMINION ENERGY KEWAUNEE, INC.
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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 (RAI) regarding the proposed
amendment (reference 2). The RAI questions and associated DEK responses are
provided below.

Please note that the RAI 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 considering 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:

IEEE 387-1977 (reference 5), paragraph 3.7.2, defines short time rating as:
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"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
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 OF 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 EDG 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 Maintenance Interval

Continuous 2500 kW Annual (8760 hr)

Overload 2850 kW 2000 hr

2950 kW 7 day

3050 kW 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." IEEE 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 EDG):

"(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 IEEE
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 is in a



Serial No. 07-0008A
LAR 230 RAI Response

Attachment 1
Page 7 of 17

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 Ž2 hours loaded Ž 2730 KW and •_2860 KW, and,"

To proposed new wording:

"For Ž2 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.

Q

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 appropriate based on the
following:

* 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.

" Per the EDG vendor, the effect of performing the 22-hour portion of the test at 2700
kW 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 combustion air temperature on the overall engine power assembly
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
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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 OF to 2 OF). 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 OF, 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 OF. 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 OF for Kewaunee Power Station.
2. A maximum temperature rise of 19 OF between outside air temperature and EDG

intake air temperature. Note that this maximum temperature rise of 19 OF 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 OF
Engine Non-Derated Applicable Curve Derating Engine Rating at
Rating Load (Engine Coolant •190 OF) Factor 96 OF 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 97.80F 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 OF 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
attach me nt 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 OF.

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 OF 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 OF when using Curve B. Using
Curve B and adding a maximum temperature rise between the outside air temperature
(96 OF) and EDG air intake temperature of 19 OF results in an air inlet temperature of
115 OF. 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.

• 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 OF 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 OF. Provide the calculation or vendor manual (or
guidance) that explains how the temperature is limited to less than 190 OF.

Response:

The statement indicating that KPS EDG coolant outlet temperature is limited to 190 OF 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 OF.

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 OF and 190 OF and the average temperature during
surveillance testing is normally below 180 OF. 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 OF.
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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 OF to 20 OF 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. ML070600485).

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. IEEE 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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8. ** 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)

9. ** 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)

10. ** Calculation C-042-001, Revision 6, Addendum C, "Safeguards Diesel Generator
Loading," dated March 2007. (Enclosed in attachment 2)

11. ** Kewaunee Power Station Operability Determination OD-151, Revision 1.
(Enclosed in attachment 3)
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RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION REGARDING
KEWAUNEE LICENSE AMENDMENT REQUEST 230

KEWAUNEE POWER STATION EMERGENCY DIESEL GENERATOR LOAD
CALCULATION

CALCULATION C-042-001, REVISION 6, ADDENDUM C,
"SAFEGUARDS DIESEL GENERATOR LOADING," DATED MARCH 2007.

KEWAUNEE POWER STATION

DOMINION ENERGY KEWAUNEE, INC.



CALCULATION COVER SHEET AND REVIEW REPORT

Calculation N% C-lc2l0tion: Safeguards Diesel Generator Loading

R ev. No. 6:.

Addendum Letter C Title of Addendum: Revise D/G Loading and Limiting Rating

Safety Related • Yes.... El No (1) (2

Svstem(s) / System No(s):.

Diesel Generator - Electrical / System 42

Originating Document:

Operability Determination Documentation 151, Rev. 0 (4)

Supersedes; Superseded By:

Cakculation No(s). n/a -- -Calculation No(s). n/a

Addehdum No(s). n/a Addendum No(s). n/a

Discipline:
El Engineering Mechanics/Structural Engineering (EM/SE) El I&C
C Chemistry/Radiation Protection (Chem/RP) El Nuclear
El Computer U Mechanical

Electrical (7)
This Calculation has been reviewed and was accomplished by the following: Reviewers' Initials (8

Verification (Independent Review)

Technical Review _ _ _ _ _

Preparer evicwer Comments Attached Dlscliplne Printed Name Signature Date (9

_ _ E. Yes 0 No Electrical William C. Staflings Ne ', 4"-Ic-f 03/15/2007

E __.. ___ . Yes E) No Electrical Dan P. Hundley 4' 03/15/2007

S• .... ] .l Y es E l N o

5. A l E] Yes d es9 n Attached _ _ [] No
50.59 Applicability, Form Attached 0 Yes 50.59 Screen Form Attached &". N

50.59 Pre-Screen Form Attached [V'es El No 50.59 Evaluation Attached El Yes 2-o

Approver: Printed Name: ^: + l• ý - . 11 ob- 1k Wisconsin PE Stamp (If Required)

Signature:

Date: ___________/_____

Effective Date:
(See Steps 6.4.4 and 6A.5)
If different from Approver Date) ....

i(0 .11)

Form GNP-04.03.04-1 Rev. I Date: AUG 1 2006
REFERENCE USE
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CALCULATION VERIFICATION CHECKLIST

Calculation # C-042-001

Verification Items

Purpose
* Clear objective and problem statement
* Affected SSC been identified
* Intended use of results been identified
* Any limitation of applicability
" Revision content been summarized
" Appropriate 50.59 products completed

Methodology
* Discussion of the method/approach and major steps
" Limitation of use of methodology identified

Acceptance Criteria
" Clear definition of acceptance criteria
" Exceptions clearly defined
" Sources of acceptance criteria clearly defined

Assumptions
" Sufficient rationale to permit verification of assumption
" Have unverified assumptions been identified as such
• References provided for assumptions

Revision 6, Addendum C

YES NO N/A

El
El
El
ElrJ
El

El
El

11
0
El
El
El
El

El
[]

Inputs
* All applicable Design Inputs been identified
* Has source document for inputs been identified
* Computer data program SQA approval

References
" Have all controlled plant input documents been identified
* If a procedure is cited, has the process owner been notified
" Are references available from KPS records, or have they been attached

Calculation and Results
* Correct formula/method used to support the objective
* Formula variables (including units) clearly labeled and consistent with

sources
* Computer program input/output been reviewed
" Reference to sketches provided
* Sufficient bases/rational to permit verification of engineering judgment

" Proper carry over and use of significant digits
* Computations reasonable, correct.

Conclusions and Recommendations
" Clear statement of the results consistent with the objective
" Acceptability of the results clearly defined
" Recommendation for unacceptable results, AR written if necessary
" Clear definition of limitations or requirements imposed by the calculation

necessary'to maintain the validity of the results
" Have the effects of the calculation on output documents been identified

and addressed

0 El El
0 El El

l 11 El

0 El El

l El 0

0 0 El

] 0] El

0] U El
0] El El

0] El El
[] El 0
0] El El

[] El El
0] El El

] 0] El

[] El El
U] El 0
0] El U

[] El El

Form GNP.04,03.04-3 Rev. I Page 22 of 23
F0r[m GNP.04ý03,0+'3.Rev. I Date: AUG 1 2006

REFERENCE USE
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CALCULATION VERIFICATION COMMENT/RESOLUTION - PIee /•fr

Calculation # C-042-001 Revision 6, Addendum C

Reference Material Used: GNP-04.03.04, Rev. F

Reviewer
Item # Reviewer's Comment Preparer Resolution ree

Section 1.0- GNP-04.03.04 Section 6.5.8.1 has not
I been followed. Purpose does not indicate that Revised Purpose

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" V\J

changes.

Section 1.0 - "Diesel Generator short-time rating"..
3 suggest adding [2860 kW]. Also a reference is Added 2860 kW

needed for this value.

Section 1,0 - "This Addendum will ire-] 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
also identifies the 1 15°F as applicable to-this added regarding 115. Added
rating.. Assumption 3.16.

Section 2.0 - Second paragraph discusses a proposed
DCR 3668- DCR is not in reference section (not sure Added DCR 3668 to references6 if it has been developed yet, or just awaiting

implementation.

Load changes after first 4 hours are indicated as load
reductions - there needs to be a design input to back Revised paragraph
up this statement or a justifiable assumption added to
the cale.

Section 2.0 Last paragraph page 1 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 diesels. Stated that this is consistent with

8 If this calculation is to identify the worse case loading on the lxi
diesels then a statement should be made that large break results previous calculation/addenda
in the worse case- Calculation Cl 1582 Rev. 0 discusses this
issue and indicates that smatl break may worse case.

Comment cycle complete:

Preparer: Printed Name William Stallings Signature -'. ,.'r' ' -tA1_j Date 3/1'1-!-40

Form GNP-04.03.04-4 Rev. I Date: AUG, 12006
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CALCULATION VERIFICATION COMMENT/RESOLUTION - Ptrl -2 aI<

Calculation # C-042-001 Revision 6, Addendum C

Reference Material Used: GNP-04.03.04; Rev. F

_ _ _ _ __ _ _ __ _ _ TReviewer*Item # Reviewer's Comment Preparer Resolution Concurrence

GNP-04.03.04 Rev. I Section 6.2.7 requires that if spreadsheets am"
used for a coal. the formulae used in the spreadsheets shall be9 identified in the Methodology and Acceptance Criteria section. Revised Methodology to address
Calculation Verification Comments for Calculation C-042-001

Revision 6 Addendum C

Section 3 page 3 of 9, 3.2 references "Attachment 1.

10 GNP-04.03.04 Section 6.2.10 has not been followed. Numbered all attachmentsGeneric -No attachment numbers relative to this
calculation have been placed on any of the attachments.

Section 3.2a - The information presented must either identify
a procedure or other document that confirms current plant
design has the SI pumps taking suction from the RWST- CAP042910 - Since DCR 2786 changed
perhaps a P&ID that shows valve/pump line up. As currently the normal suction of the SI Pumps from
stated, 3.2a is an assumption and per GNP-04.30.40 section the BAT to the RWST, the loading
3.4 assumptions that are dependent on future action(s) require
verification upon completion of that action. Section 3.2a calculation C 11582 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

________CAP•or other tracking, mechanism be initiated.......
Section 3.3 identifies calculation C 11356 Rev. 0, as the
design input, Rev. 1 has been issued and should be Reference section includes both Rev.

12 used. Reference section of the ealc. should also be 0 and Rev. 1. Both are referenced as FX]
updated.. applicable. Added comment to 3.3.

C1 1356 Rev.1 contains improper design inputs and CAP042911 - Updates to calculation
assumptions based upon the diesel loads being Cl 1356, 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. Addendur .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
04.03.04 must initiate a CAP or other tracking with the assumptions in calculation C-
mechanism. 042-001, Rev. 6, Addendum C

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

16 RPB-l 1 value shown is 10.4kW, value in Calc. C10915 10.5kW; also changed Appendix 2
Table 4 is 10.5 kW. Should add "Table 3" after and Appendix R. Revised section N
C109 15, Rev. 4to assist reader. 3.3 to reference table 3.

Comment cycle complete:

Preparer: Printed Name .William Stallings Signature "e- ?/i& -I-- Ah.J~ Date 3 -I.r.-7a o 7

Form GNP-04.03.04.4 Rev. I Date: AUG 1 2006
REFERENCE USE
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CALCULATION VERIFICATION COMMENT/RESOLUTION -•Ry, 3,l6

Calculation # C-042-001 Revision -6, Addendum C

Reference Material Used: GNP-04.03.04, Rev. F

Reviewer
item # Reviewer's Comment Preparer Resolution Re nce

Concurrence

Section 3.5, was Appendix R report corrected This calculation does not impact the
17 to show this load as off?. Appendix R Report.

Section 3.5 directs the modification of a procedure CAP042915 - Procedure IPEOP h-1 needs to beupdated.
to all use of information on instrument air to be for steps 10 & I I (IA to Containment and Starting an Air

Compressor, Running of Charging Pumps) to ensure that
18 used as a design input Section 6.5.5 of GNP- the emergency diesel generator toad limit is restricted to

04.03.04 must initiate a CAP or other tracking the short-term rating of 2860kW. Other IPEOPs that may
mechanism. reflect this diesel load limit also need to be updated..

Section 3.6, Cont. FCU load of 113.5 kW requires
a proper design input In addition, Section 6.5.5 of 113.5 is based on section 3.1. CAP042219

19 GNP-04.03.04 must initiate a CAP or other changes. ILN
* tracking mechanism to ensure that Cl 1582, Rev. 0 requires calculation C11582

is updated. Also see Item # 36. rr_ •

* Section 3.7, has DCR 3089 been implemented, it should not The work has been implemented. CAP042913 -
have been. Since it adds load to the diesel including it will
0 give conservative results. This should be stated in the An update to corrective action 0TH 5427 (Update20 calculation. In addition, Section 6.5.5 of GNP-04.03.04 must Calculation C-042-00 1) needs to be made to be in
initiate a CAP or other tracking mechanism to ensure that conformance with the assumptions in calculation
Cl 1582, Rev. 0 is updated.. C-042-001, Rev. 6, Addendum C.

Section 3.8, Attachment 3 does not conform to GNP-04.03.04,
when spread sheets are used the equations developed are to be Added comment to 3.8 stating attachmentS included. This was not done, nor has the table been identified r d c bn
as being checked to verify that the table is V&Ved and is ran
responding as expected. (i.e. normally done by sample with output reasonable.
hand calculator).

Section 3.9, DCR 3668 is not in reference section. Also the
removal of the pumps from this calculation is not conservative. DCR 3668 reference added. After
For this to be done now, some type of administrative directive installation and acceptance of DCR 3668

22 is required to ensure that this pump does not come on. I.e. a
design input is missing. Section 6.5.5 of GNP-04.03.04 must the Calculation addendum will be
initiite a CAP or other tracking mechanism to ensure that DCR effective.
3668 is tracked.

Section 3.12 ICS pump operation after 2 hours is Added: EOP-ES-1.3 states that any

23 to be considered off. Is there a procedure that pumps taking suction from the RWST F7
requires ops to turn the pump off. If not you should be stopped upon RWST Lo-Lo
should not take credit for it being off. Level alarm at 4%.

Section 3.13 Until EOP E-1 is modified you CAP042915 - Procedure IPEOP E-I needs to be

should not take credit for the charging pumps not updated for steps 10 & 11 (IA to Containment and
24 being in operation. Also ifstatement is true you Starting an Air Compressor; Running of Charging

24 bhaveig a coption. whereAfllowif state t p eure sp Pumps) to ensure that the emergency diesel4 have a condition where following a procedure step generator load limit is restricted to the short-term
could trip the diesel - this needs to be addressed as rating of 2860kW. Other IPEOPs that may reflect
a condition report. . this diesel load limit also need to be updated..

Comment cycle complete:

Preparer: Printed Name William Stallings Signature -.d-?,/4?,4.-4".-- et-f Date ,9-16--.4o07

Form GNP-04.03.04-4 Rev. I Date: AUG 1 2006
REFERENCE USE
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CALCULATION VERIFICATION COMMENTIRESOLUTION - pje 4-,-.

Calculation # C-042-001

Reference Material Used: GNP-04.03.04, Rev. F

Revision 6, Addendum C

Reviewer
Item # Reviewer's Comment Preparer Resolution Rence

Concurrence

Section 3.14 why is the 60+ acceptable when
the largest pf is at 50+? This statement needs Added wording.justified to show that it will give conservative

results.

26 Section 5.0 - 5.15, USAR date is missing. Added Rev. 19 dated 6)1/2005 (versiononline) \

Section 6.0 Recommend that you change the
first sentence to "The loading for each Diesel Added per comment. F7

27 Generator [from the attached tables] is as
shown below:"

CAP042976 - Operating and Surveillance

28 Section 7 second paragraph, which procedures need to ensure that the
procedures?. 2860kW rating is the normal maximum

diesel loading, allowed
Section 7, since this calculation has changed CAP042914 - USAR Tables 8.1 and 8.2
the load on the diesels, the USAR also needs need to be revised based on the results of
to have a change prepared for it and identified 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 VN
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 items on Diesel A
30 Appendix 1 do not appear conservative: Revised Appendix 1 and Appendix 3.

Motor no. 1-110, 1-1112, 1-1225, 1-1223, 1-
201, 1-131, 1-601

The following line items on Diesel B

31 Appendix 2 do not appear conservative: I- Revised Appendix 2 and Appendix 4.
139, 1-1113, 1-872, 1-1227, 1-1224, 1-584, 1- Note that 1-872 never operates. L_.
211, 1-136, 1-602

Request from Kewaunee - Show spent fuel Revied Appendix 1 and 2 and section
32 pool cooling pumps starting at 120 minutes 3.9. A1d

instead of 240.

Comment cycle complete:

Preparer: Printed Name William Stallings Signature "'1.C, PAC4, ,.•-Ak.rDate 3 -l•,]aad

Form GNP-04.03.04-4 Rev. I Date: AUG 1 2006
REFERENCE USE
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Calculation # C-042-001 Revision 6, Addendum C

Reference Material Used: GNP-04.03.04, Rev. F

Item # Reviewer's Comment Preparer Resolution RevieweroP rConcurrence

Request from Kewaunee- The load for the
RHR pump in recire mode needs to be Went to Recirc at 60 minutes, 173.5kW.
210 HP or 173.1 kWe and be starting at 120 Also changed CC to supply 2 RHR heat
minutes. exchangers at 30,

Request from Kewaunee - Per DCR 3089
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
.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 T ,, i,
being turned off per OPS Procedure N-AS-1 The calculation is correct, 50.59 SCRN
and is identified as an assumption in C-042- (implemented in N-AS-n), start of fA is
002 Rev. 6. I find no statement about this (i ted in N-As-i), sart of I is
assumption or is impact in the 50.59 inhibited via SI (bring back after SI when

loading lower), IB is included in loading.. e.rrmied., n.,,: ...

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.

D

D

D

Comment cycle complete:

Preparer: Printed Name William Stallings Signature ?x, / - Aki Date 3 -/5-,,,•a 7

Form GNP-04.03.04-4 Rev. I Date: AUG 1 2006
REFERENCE USE
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1.0 PURPOSE

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 5 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 13
clarified the DG ratings. The previous addenda have been factored in this
addendum, as applicable.

2.0 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 evaluates 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 C1 1582, 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 DO loading. The motors and their load values
are provided below:

D-G
Loading Evaluated

LoadsDescription
BHP I KW

1 SIPump 815
SI @ 30 min. 815

2 RHR Pump 178
RHR @ 30 min. 183

3 ICS Pump 217
ICS @ 30 min. 220

4 SW Pump 400
5 Cont. FCU 134

Cont. FCU @ 30 min 116
5 Cont. FCU 134

Cont. FCU @ 30 min 116
6 AFW Pump 315
7 CC Pump 213

CC Pump @ Recirc Mode 265
8: SW Pump 400

653 see 3.2a below
653
143
146-7
174
176.4
321 Add. A
113.5 see 3.6 belo•
93
113.5 see 3.6 belo'
93
253
171 Add. A
213 see 3.2 belo'
321 Add. A

w

W

3.2 CC Pump at Containment Sump Recirculation with RHR Heat Exchanger
Aligned

Calculation C 11356 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 Cl 1409, 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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213 kW, which will be used in the DG Loading Tables conservatively 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.

3.2a 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
SI pumps. An addendum to Calculation Cl1582, Rev. 0, will be prepared to
document this change in operation.

3.3 MOV, Damper, and Transformer Load Changes

Calculation C11356, Rev. 0 identifies the following DG IA 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. 0 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 1A loads (short duration loads) and are listed below as well:

DG 1A Loads DG 1B Loads.
MOV CC653
MOV FW12A MOV FWl2B
MOV SW903A MOV SW903C
MOV SW903B MOV SW903D
DAMPER ACC3A

Calculation C10915, Rev. 4, identified the above loads and DG lA/lB
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 lB Starting Air Comp
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Calculation CI 1356, Rev. 0 identifies a reduction in the BAHTT loading.
This load change is also described in Calculation C 10650, 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
trains.

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 3.6 kW
XFMR BRA-106/BRB-106 36.6 kW/24.2 kW
Inverter BRA- 11/BRB-I 11 9.6 kW
Inverter BRA-I 12/BRB- 112 6.4 kW
XFMR RPA-13/RPB-11 10kW/10.5kW
BAHTT IA/1B 14.6 kW/5.4 kW
Inverter BRD-109 6.6 kW

Finally, OD 151 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

3.4 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 multiplier is applied to each motor and fan
load in the attached Tables.

3.5 Station Air Compressor 1 C

It was identified that maintaining the 1 C 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 1 C air compressor is to
automatically start on decreasing air header pressure. This configuration
change reduces 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 I A, which will remain on MCC 5262 and air
compressor IB, 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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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 1 B since its instrument air compressor 1 B starts during
DG Sequencing Step 9. However, neither the 1A nor 1 C instrument
compressors on DG IA 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,

3.6 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.

3.7 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-1 15 panel listed that had .763 KW added. The
BRD-1 15 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 = 0.56KW 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.

3.8 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 IA Cable and Overload Losses 26.30 kW
DG 13 Cable and Overload Losses 23.16 kW
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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.

3.9 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.

3.10 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 25.5 kW
Station Service Transformers 1-61 & 1-62 20.4 kW

3.11 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%.

3.12 ICS Pump Operation

The ICS Pump takes suction from the RWST and then could take suction
from RPR 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%.

3.13 Charging Pump Operation

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

3.14 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 (lkW) on each DG. The
additional MOVs running at 50 seconds do not have a tangible affect the
aggregate power factor.

3.15 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 R.HR. The increase will be reflected in the loading tables at 60
minutes, prior to removal of the SI and ICS motors at 120 minutes.

3.16 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 I90F. 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.

4.0 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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5.23 Integrated Plant Emergency Operating Procedure IPEOP E-1
5.24 Corrective Action OTH 5427

6.0 CALCULATION AND RESULTS

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

50 Second Load*
30 Minute Load
60 Minute Load

120 Minute Load
240 Minute Load

DG 1A
kW Loading

2822.5
2823.0
2657.0
2019.1
2019.1

DB 1B
kW Loading

2838.7
2839.6
2673.6
2035.7
2035.7

*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 Diesel Generator power factors are:

DG 1A
0.892

DG IB
0.893Aggregate PF

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.

7.0 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 11 5°F.

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

An addendum to Calculation Cl 1582, 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)



Dominion Nuclear Calculation C-042-001
Kewaunee Power Station Revision 6
Revise D/G Loading and Limiting Rating Addendum C, Page 10 of 10

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 C1 1356, Rev. 1, will be prepared to reflect the strokes
of 'B' train MOVs FW12B, SW903C, and SW903D. (CAP042911)

An addendum to Calculation CI 0915, 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 A LOAD INFORMATION SEQUENCE LOADSTEPS (kWe ELECTRICAL LOAD) [ "___"_ I I
..... . ________" __ Preg !Step0 JI Step I :Step:2' Step3 Step4 Step5 Step 6 Step7 Step8 Step.9 Step10

Motor#9 Name Load 'hUnits Nult. MkWe OSec. 1 5Sec. 10Sec. 15sSec. 1 20Sec. 25 Sec. 30 Seci. 35 Sec. :40 Sec. 50 Sec. I 60,Sec. Notes

1.1 Maintained Contact Loads::_ _ _ ...... _ . .... _ .....

1-125 Ch. .BRA-10 . 150 A •1, 3.6 3.6 3.6 3.6 3.6 3.6 3.6 316 3.6 36 3.6 M
1-119 XFMR BRA-106 113 kVA 1.0303, 16.9 17.4 17.4 17.4 17.4 17.4 17.4 17.4 17.4 17.4 17.4 17.4
1-331 Inv BRA-111 . 7.5 WA 1 9.6. 96. 9.6 9.6 9.6 19.6 9.6 9.6 9.6 9.6 9.4 9.6 ..... _
1-358 tnv BRA-112' 7.5 WA 1 6.4 6.4 6.4 6.4 6.4 6.4 6.4 6.4 64A 6.4 6.4 6.4 _ __

1-103 XFMRRPA413 15fkVA . 1 10.0 10.0 10.:0 10.0 '10.0 10.0 10.0 10.0 10.0. 10.0 10.0 ma10.0 ....
1-398 tlADryer:lA 3 kW i .3.0,, 3.0 3.0 3.0. 3.0 :.3.0 3.0 10 30, 3.0 3.0 30: 3.0
1-138 BAHTTIA 37.5 kVAW 1 14.6 14.6 -- T14.6 14.6 14.6 14:6 ' 14.6 14.6 14.6 14.6 14.6 14.6 '
1-813 H2 Anal Htd Ln 5.2 kW 1 5.2 5.2: 5.2 5.2 .5.2 5.2 " 5.2. 5.2 5:2 5.2 5.2 5.2 :
1-953 Ch r BRA/B-l08 150 A 1.0303 0.0 0.0 0.0 00 0.0 0.0 .0.0 0.0. 0.0' 0.0 f 0.0 0.0'.

1.2 Auto Start Loads . . 0. .0 . 0. 0 I ._..00.0.....

1-016 MOV RHRIA 4 HP 1.0303,' 3.4 0.0 00, 0.... _.10_"_ %0
1-132 Tb TG Oll Pump 50 HP 1.03031 42.4 43.7 43.7 43.7 43.7 3743.73 43.7 43.7 43-7 43.70 43.7" . "
1-205 MOVC13 _, 4 HP 1.0303 3.4 3.5 3.5 3.5 3.5' 0.0 0.0 • 0.0 0.0 0.0 0.0 . 0.0 '
1-978- Chq Pump C FCU 2 HP 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 027 •HP 1H0303 0.636 0.66 0.6+6 0.66 0.66 0.66 0.66 0.66 0.66 06 0.66 0.6611-41W MOVICS5A 0.65 HP 1.0303 ...... ' Seq.#2A4

1-420 " MOVICS6A 0.66 HP_ . 1.0303 " ' _ SeeSej 92.4'
1-207 RHR:Sump Pump 2.5 kW 1.0303 2.5 0 .0 0.0 0.0 0.0 0.0 I 0.0 0.0 0.0 0.0 0. 0 _

1-49. MOI0SA..6 HP__ 0. 0.0 0. _____ __0_ 21.80 SeSq
1-107 ICS Pump IA 250 HP 1.0303 21...21.8r21 . _eeSe #2,4,
1-116 DG Vent Fan IA 25 HP 1.0303 21.2 21.8 21.8 21.8 21.8 12 21.8 21.8 ! 21.8 ....218 21.8 21.8, 21.8 __

1-451 SHExh Fan 1A 15 HP 1.0303 12.7 .13.1 13.1 13.1, 13.1 1 13.1 13.1 13.1 13.1' 13.1 13.1 .13.1,
1-123 Tray Screen 2IA. 25 HP 1.0303 1.9 2. 20 2. 2.0 2.0 2.0 2.0 2.0 2.0 "2.0

1-291 TBHP Seal Oil 20 HP 1.0303 17.0 17.5 17.5 17.5. 17.5 177.5 17.5 17.5 ,,,17.5 17.5 17.5 17.5 ". ....... '
1-426 MOV BT2A 0.33 HP 1.0303 0.3 03 03 0.3 0.3 0.3 0.3 0.3 0.0 0.0 0.0 0.0 -Cf Close-N.O.
1-1112 DDGlA Turbo Pmp 0.75 HP 1.0303 0.636 0.66 1 0. 0.66 0.66 0.66 0.66 o 0.6 0.66 0.66 0. D.66 _ __

1-258A DGIA Citrc Pmp 1 HP 1,0303, 0.9 0.9 0.9 0.9 . 0.9 0.9 10.9 0.9 0.9 0.9 0.9 '0.'9
1-258B DGIA Imm Htr 15 kW V 15.0 0.0 0.0 0.0 '00 1 0.0 0.0 0.0 0.0 .000 0. 0.0 ,,____00__
1-104 MOV MS2A 0,5 HP 1.0303 0,4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 J 0.0 00 0.0 0 0,0 __0_0_._.

1-410 Fire Jockey Pump 3 HP 1.0303 2.5 2.6 2.6 - 2.6 2.6 2.6 2.6 2.6 :2.6 2.6 2.6 2.6........
1-1013ý_SBV Hydr Pack 1. 25 HP 1.0303 1.1 1.1 1.1 1.1 1.1'. 1.1 1.1 1.1 1.1 1.1 1.1 1.1 i

1-351 !MOVCVCOI07N 1.33 0.6 0.0 0.0T 0.0 __0.0 oo 06.0 0.0 0.0 0.0 0.0 0.0 _____

1-418 1MOVCVC1 .0.7 1P .0303 0.0 0.0 0.0 0.0 0.0 .0 0.0 0.0 00 0.0 00

1-301 1 MOV RHR2A .4 HP . :,1.0303 3.4 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 .....

1i869 DDrEmerPump 15.5 kW 110303, 155 0.0 0.0. 0.0 0.0 0 0 0. 0, 0.0 0.0 .0 006 6 .0
1-353 IMOVC VC212 . 0.33 HP 1.0303 1i3 0.3 0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 I 0.0 0.0 0.0 ClClose-N.O.

0MOVCC653 0.13 HP 11.0303 01 . 0.1 0.1 0.1 0.1 0(1 0.1 0.1 0.1_ 0.1 01 0.1 Cl Close-N.O.1m•871 MOVMD(R)323A 1,9 HP 1I1.0303! 11,6, 0a 0 .0= 0.0 0.0 ;0.0, 06 60.bi'' 00 : 0.0 0.•0 .0 0.0 CI Close-N.•Ci.

1.3 Manual Control Loads - - .... 0.0.0.0.0.0 . 0 " ,0 ,, _

1-366 MOV S14A I 31HP 1.0303 2 .2 0.0 1 0.0 1 0;0, __ _ 1." 0 0;__ 00 0 " OO0 010 .........
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DIESEL GENERATOR ALOAD INFORMATION I
r______,Freq_ •___ _______

Motor# IName Load Units L It. k 30 Min. 6DMin, 120 Min 240 Min

1:1 'Maintained Contact Loads ._ __ _ - ...,,................. .__....__..
1-125 Chgr BRA-l08 ,50A 1 -36 3.6 3.6 3.6 3.6
1-1.19 !XFMR.BRA-7108 113 kVA 1.0303 16.9 17.4 174 .17.4 17.4
1-331 inmv BRA-1i1l 7,5 W A 9.6 . 9.6 9.6 9.6 9.6
1-358 1Inv BRA-112 7.5 kVA 1 6.4 6.4 . 6.4,. 6.4 6.4 ...... .....
1-103 ~XFMRRPA-1,3 15 10.0 10.0 10.0 10.0 10.0
1-398 IIA Dryer 1A 3 kWli 3.0 3.0: 3.0 3.0 3,0 ' ,,l,'r _ _

1-138 IBAH-T 1A 37.5 kVA 1 14.6 14.6 14.6 14.6 .14.6
1-813 H2 Anal Htd Ln 1 5.2 5.2 5.2 5.2 5.2
1-953 ChgrBN-108 150 A 1.03031 0.0: -0.0 .0 0.0 0.0

1.2 ),Auto Start.Loads -m-... ......... '

1-016: IMOVRHRIA 4 HP 1.0303 :3.4 0.0 0.0 0.0 0.0.
1-132 jTb TG Oil Pump " 50 HP_ 1.0303 42.4 43.7 43.7 43.7 43.7 ' _"_.. ..._ .__
1-205: IMOV C13 .4 HPI 1.0303 3.4' 0.0 0.0 0.0 0.0
1-978 _LChgPump CFCU __.2 HP_ "i1.0303 1.7 1.8 1.8 t18 1.8
1-110 , OG FOXferPump 0.75 HP .:1.0303 0.636 0.66 , 0.66 0.66 0.66
1-419 IMOVICSSA "0,66 HP 1.0303 . ... .. _.....

1-420 :MOV ICS6A .0.66 HP .... :1.0303
1-207 RHR Sump Pump .. 2.5 kW •1;0303 2.5: 0. 0.0 1 0.0- 0.0
IOI10T ICS PumpIA '250 HP 1.0303 1 r .. I. .

1-116 . DG-Vent Fan 1A ..25 HP 1.0303 21.2 211.8 :21.8 21.8 21.8:
1-451 1SH Exh'Fan 1A " 15 HP 1.0303 12.7 13.1 13.1 13.1 13.1
1-123. Trav Screen lA :2.25 HP 1.0303 1.9 2.0 2.0 2.0 2.0
1-291 TBHP Seal Oil H20 P . 1.03-03 17.0 17.5 17.5 17.5 17.5
1-426 MOV BT2A 0.33 HP .1.0303 0.3 0.0 , 0.0 0.0 .0.0 ... ......................1-1112 DGIATurboPrp 0.75 HP 1.0303 0'636 0 0.66 0.66 ' ' ' _ _

1-258A DGIACircPmp2 1 HP 1.0303 0.9 0.9 0.9ý 0.9 0.9
1-258B DG•A Imm I-U 15 kW .. 1 15.0 0.0 0.0 0.0 0.0
1-104 MOV MS2A 0.5 HP 1.0303 0.4: 0.0' 0.0, 0.0 0O.0 ...... _......___ ..... ............
1-410 Fire Jockey Pump 3 HP 1.0303 .2.5 2.6 2.6 2.6 2.6
1-1013 SBV HydrPack 1.25 IHPP 1.0303 1.1 1.1 1.1 1.1 1.1
1-351 MOV CVC301 0.7 HP 1.0303 0.6 0.0 0.0 0.0, 0.0. ..... .. ....... .......
1-418 MOV:CVCI 0.7HP i ,1.0303 0.61 0.0 0.0 0.0 0.0 ,, -_ ......... ........
1-301 MOVyRHR2A 4 HP 1.0303 :3A4 0.0 0.0 .0.0 0.0 ....... 1__0t _ .....

1-869 DDT'Emre Pump. f 15.5 kW 1.0303 155. 0.0 I 0.0 0.0 0.0 ,, _ _ __ _ _....

1-353 MOV CVC212 4 0.33 HP _1.0303 0.3 0.0 1 0.0, 0. 0.0
1-102 MOVCC653 0.13 HP__ 1.0303 0.1 0.0 [ 0.0 0.0 0.0 .........
1-871 OVMDO R 323A :f 1.9 HPR 1.0303 1.6 0.0 0.0 0.0

1.3 Manual'Control'Loads - _ _,, i , " .... ._ ... . ....

1-366, MOV S14A '3 HP 1.0303 2.5 0.0 1 0.0 0 _ _ 1 0.0 1o___ ___o___ o___ _o_ I ___________________
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DIESEL GENERATOR A.LOAD INFORMATION " "SEQUENCE LOADWSTEPS (kWe ELECTRICAL LOAD)1 1' 1 _ .l _ __ _

l~estep 0 fStep I Step 2 f ý S4P3 Stp' Step 5 Step 6 :Step 7 :Step 8 'Step9 Sep1
Motor#' Name Load Units Mui .I We 0 Sec. 5 Sec. 10 Sec. ;•' Sec. I. .20'Sec- 25 Sec. 130 Sec,'35 Sec.. 140'Sec. 50Sec.m 60-Sec. lNotesI-383 MOV.:SI15B 1X6 HP 1.0303 1.4 00 0.0 0.0 0.0 - 0.0. ! 0 0. 0 0.0 : 0.0 . . .....

1-684 .WR-6' 1.03031 0.0; 0.0 0.0 0.0 0'10o 00 .' 1 010 0 0 of0 f.00 0.0. 0.0 0.0 _

1-408 MOV.SW1OA 0.13 HP, 1.03031 0.1 6 0.0 706. 0.0. [ 0.0 0'0.0. 0. 0.0 ' ' 0.0 '00 0.0 ..
1-361 MOVCC60... 0.33 HP 1.0303 .03 0.0" 0. 0 0.0 0.00 o CA 0..0 0.0 0.0 00. 00 . o.00
1-363 jMOVSCC612A 0.33HP .. 1.0303 0.3: 0.0 .0 0.0 CA :0.0 00: 00 0.0 0.0 T 0:0. 00 00 0.0 0.0
1-381 IMOVSg9A' I HP 1.0303 ;0.91. 0.0. 0.0 0.0 0.0 0 .0t 00 .0 •"0 .01 0.0 0.0 " 0.0 0.0 _

1-369 MOVCC60,. I HP 1.0303 0:9" 0.0' . 0.0 j 0.0, 0.0 0.0.0.. O. 0.0o o 0,0 ] 0.0o
1-444 MOVRH.Rli. 2.6 HP 1.0303 :22.2 0.0 0.00 0.0 0.0 i0.0 0 0 0.0 0.0 0.0' 0.0 0.0
i-365 MOVSW1400 1.6 HP T1.0303 `1.4 .. 01. 0-0 0.0 0.0 0.0 0.0 000 010 000 0. 0.0 0:0
1-445 MOV CC400A I 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:
1-374 MOV.S1351A 2.6 HP 1.0303 :22 0.0 0.07 0.0 10O 0.01 0.0 0.0 0.0 0.0 0.0 1 0.0 0
1-430 MOV RHR400A 0.66 HP :10.0303: .0.6 0.0 0.0 0.0 .0.0 0.0 0.0 1 0.0' __0____ 0 '_0_ ' 0.0
"1-373 MOVSI35OA:... _ 2.6SHP 1.0303 2.2 :0.0 0.0' 0.0 [ 0.0 0.0 '0.0 00. 00 0.0' 1 0.0 00.0

11-448 IMOVCVC44• '.. 1.6HP .i1303 1.4 .0.0 0.0 0.0 I 0.0 00()" 0.0 ' O.0 * 0.0. 0.0 0.0 0.0
1130 S 1, 16 HP 1.0303 1.4 0.0, 0.0 0.0 0.0. 00 0. 0 '00' 00 0.0 0.0f 0.0
1-387 MOVS156 1.4 HP 1.0303 1.2. 0.0'. 0.01 0.01 0.0 .0.0 1 0.' .0 1 :0 0 ... 0.0: 0.0, 0.0; ...
1-379. IMOV.SI300A. 1 2.6 HP .1.0303 2. 0.0 0.0 0'.0.0 0.0 1' 0.0. 0.0 0.0 . 010 0.
115-.,MOV:MS10OA 100.330HP 11.0303 0.3• 0.0 0.0 0.0 0.0 ý0.0 1 0.0 I 0.0 0.0 1 0.0 0.0 0.0
1-059: Batt'Rm Ex Fan 3 HP, 1.0303 2.6SII 2.6 2.6 2.6'.'. 2.6- 2.6 I e2.6, I2.6 1 2:6 2. :26. :I__6 _

1-149 MOV RHR299A . 1.6 HP 1.0303i, 1.4, 010 .00 0.0 'Of 0.0 0.0 Z'• 0.0 0.0 & 0.0 0:0 .0:0.
1-401 MOV SW601A 1 0.13 HP 11.0303 Ol 0.1 .0:0 0:0 0 0.0 0. 0.0 0.0 1 I00 :00 : 0.0 0.0 - 0.01.
1-1225' Cntmt Vent Mon .. 0.75 HP :.1.03031 %0.636 0.66 0.66 0.66 0;66 [ 0.66 0.66 0.66 0.66 0.66 0.66 0.66 .....
1-1223 Aux Bldg Mon 0.751HP 1.03031 0.636 0.66 0.66 0.66 0.66 -0.66 0.66 0.66 0.65 0.66 0;66 0.66
1-1153 ADryer 1C. 7.75 kW. 1' " 7.8.8 7;8 7.8. 7.8'" 7.8 6 7.8 7.8 I 7.8 7.8 T 7.8 7.8 7.8 "____,•

11-355 IMDV PR1A 1, HP 1' .0303! 0.9 0.0 0:0 0C0IO 0.0 10.0 :0.0 I0.0ý 0.0 01'00 0.0. 0.0 ____
1-631 MOVICS2A I1 HP 1103031' 019 0. 0.0 .0...0 0.0 0.0 1........ ..... ' ;0 0: :O.0 0:0 0.0 . O:0& 0.0 : 00, i oo o0 oo 1 ..

1-670 IMOV.ALOCAA 0.13 HP 1.0303 '01 0: 0 0.0 0.0 .O_0 0.0 0.0. ;0. 0 . 1 0.0 0.0 0.0 0__...:_
1-672 MOVSA7003A 0.13 HP 11.0303 '0;1 0.0 1 0.0- 0.0 0.0 0.0' ý0.0: 0ý0:; 0.0 1 0.0 0.0 00:0: _

1ý815 1 H2"Anal 1A 2:74 kW. 11.0303 :2.7 2.8 1 2.8 '2.8 .2.8 ý2:8 , 2.8 2. 8 . 8 2.8 .8 2:8 _ _

1,368 MOV S12A' 1.4 HP 1-0303 1.:2 0.0 A00 . 0.0 0.0 0.0ý 0.0 '0.0 A00 0.0 '0.0 0.0 _

1-321 MOV.SI3 1:4 HP '1.0303 1.2 0.010.0. '00 0 D00 0.0.. 0,0 1 0.0 0.0 :0:0 0.'0 .0.0 _

1-399 MOV SWI300A 0.66 HP 1.,.0303: 0.6 .ý0.0 0.0 0.0 0.0 0.0 0.0 I 0.0 0'.0 0.0 0.0 .0 .0:'_0_.

%1.117 IA Comrn / "I . 40 HP .1.0303 "339.9 :0.0 '0.0 0.'0 .... 0..0. :0.0 0 .00 ..! 0.0 " 0.0 . 0.0 0.. .00 ;0.0' ........
1 ý SI Trip. Manual Rse ....... _ ________ ________

1-135 'Waste Gas:CPiB' "25 HP 1.0303 21'12.' o. o . ' 0.0 0:0 0.0 ý0.0 " 0.0 0 .0.0 0.0. 0.0 0.0
1-137 TB:.Tuming Gear: 40 HP . 1:0303, '33.9 .010 0.0 0 . .. 0.0 0.0 0.0- 0>0 0.0 0.0 0.0 0.0:
1"013 IFirePump IA 200 HP 1 1.0303 16014 0:0 0.0 0.0 0.0 '0.0 0.0 0.0 0.0 00 0.0 0.0, 1
PRZR,. Hit Bacikgrp.A 12:ý_kW4 1 230A. 0.0 0.o0 00 .0.0 0.0o 0.0 0.0 .0. 0 0.0 0

2.1 l.. . ...0 1 .. S Loads ' - _

-ý3•1 mov' SM2A 2. 0303. --109 _ _ 0 .0 0.0 '0.0 0.0 0S.0 .0 0.0 1 0.01 . 'O 0.0 '51 ope.k. I
1-764 MOV'CC6A I ! 1.0303. 0.6 0.0 0.0 .1 0.0. 0.0 0 .0 0.0 0.0 0.0 .0.0. 0.m0 1 0. SI 0 en-N.O.
1'386 MOVS1 1.4 0.0 000 -. 0.0 0 010 0 S OpenN.O._ .. .. 0 _ _ I _ _ .... . . ....
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DIESEL GENERATOR A LOAD INFORMATION , _ _ _ ...

Motor# 1Name Load Units Mult. kWe 30 Min. 60 Min 120M in 240 Min
-1-383 IMOV S115B 1.6 HP 1.0303, 1.4 0.0 i 0.0 1 0.0 " 0.0 _

1-684 IWR-6 1.0303 0.04 0.0 0.0 1 0.0 . 0.0 _ _......

1-408 iMOVSW 1A. 0.13 HP . 1.0303 0.1 0.0 0.0 1 0.0 j 0.0 ..... ................... _"1_ii

1-361 IMOV'CC601A 0:33 HP 1,0303, 0.3 0.0 0.0 [ 00 1 0-0
1-363 IMOVCC612A. 0.33 HP 1.0303.. 0.3 0.0 0.0 0.0 0[0.0

1-381 IMOV S19A T1 HP 1.0303 0.9 00 0.0 0.0 0.0 _____________________
1-359. IMOV 00600 I_ HP 1M003 0:*9 0.0 . 0.11 0.0 0.0 1____________________
1-444. MOV RHR11 .2.6 HP 1.0303 2.2 0.0 0 0_O_ 0 0.0 ....
11365 .MOVSW1400 'l.•6 HP: 1.0303 1.4 0.0 : 0.0 0.0 0.0 1 .....
1-445' MOVCC400A j 1 HP 1.0303 0.9 0.0 .0.0 0.0 ............ .
1.374 MOV S1351A 2.6 HP 10303 2-2; 0.0 I 0.0 0.0 0.0 '""" "' " ......
1-'430 MOVRHR4t00A 0.661HP 1.0303 0.6 0.0 0.0 0.0 0.0
1-373 MOV S1350A 2.6 HP' 1.0303 :2.22 0.0 0.0 0.0 0.0
1-448 MOVCVC440 1.6ýHP 1,0303; 1.4: 0.0 0.0 0.0 0.0 _ " "
1-130 MOV SI209 1.61HP f.0303 1.4 0.0 00 0,.0 0.0 1 ._rl __ _ ....

1-387 MOV'SISA 1.411HP .. 0303 1.2 0.0 0.0 0,0 0.0 : ___._......._.......

1-379 MOV S1300A .. 2.6tHP. 1.0303 2.2 0.01 0.0 0.0 0.0
1-415 MOV MS100A 0.33 HP 1.0303 0.3 " 00 , 0.0 0.0 0.0 .. ........................ .....

1-059 Batt RmEx Fan 3 HP 1.0303 2.5 2.6 2.6 2.6 2.6
1-149 MOV RHR299A 1.6 HP 1.0303 1.4 0.0 0.0 0.0. 0.0
1-401 MOVSW601A 0.13 HP 1.0303 . 0.1 0.0 0.0 0.0 0.0 -

1-1225 Cntmt Vent Mon . .75tHP 1-.0303 0X636 0.66 - 0.66" ; 0.66. "
1-1223 AuxBldgMon 0.75 HP 1.0303 '0.636 0.66 j 0.66 0.66 0.66 " ...... ......
1-1153 A Dyer 1C 7.75 1 .. 7.8 7.8 7.8 7.8 7.8 ........
1-355ý MOV PRIA 1tiHP 1,0303 0.9 0.0 0.0 0.0 0.0... ..
1-631 . MOV ICS2A 1 HP' 1.0303 0.9 0.0- 0.0 0.0 0.0 : -_:" :
1ý670 - IMOV'LOCA2A . 13 HP 1.0303 0:1. 0.0 0.0 0.0 0.0 ......... __........

1-672 MOV SA7003A .0.13 HP 1.0303 0.1 0.0 1 0.0 0.0 0.0
1-815 112 Anal 1A 2,74 kW 1.0303 2.7'; 2.8 2.8 2.8 2.8
1-368 IMOV SI2A' 1.4 HP 1.0303 1.2 0.0. 0.0, 0.0 0.0 ........
1-321 MOV S13 1.4 HP.. 1.0303 .1.2 00 r 0.0 -. 0 0.0
1-399 MOV SW1300A 0.66 HP 1.0303. 0.6 0.0 0.0: 0.0 0.0

' '" ' r 1 .............

1.4 SI Trip, Manual Resetj _ "

1-117. m pA rA1 A 40 HP 10.0303 339 0.0 0.0 0.0: 0.0 ......................
1-135 Waste Gas CP1B 25 HP: '11.0303 21.2 0.0 0.0 0.0 0.0 _ ... i. .....
1-137 "T TurninR Gear 40 HP 1.0303 33.9 .0.0. 0.0 00 .0.0,
1-013 Fire.Pump 1A 200 HP -1.0303 160.4 0.0ý 0.0. 0.0. 0.0
PRZR Htr Backup Grp A 230.4 kW 1 230.4 0.0 0.0 . 0.0 0.0

2:1 ' ISte 0SI SeqLoads _ _ ' _ _ _ _

1-371 IMOVSI2A 12.8 HP 1.0303 10.9 0. 0 0.0 0.0 0.0 ...... ... ..
1-76,ý MOV CC6A 0.66 HP 1.0303 0;6 0.0: 0.0 0.0 0.0 ' -
11-386 jMo 1 11A [1.6 HP 1.0303 1.4 0.0 0.0 0.0 J 0.0 - ' ....... "

__ _ _ _ _ _ _. _ _ __ __ _ _ _ _ _ _ _ _ _ _ _ _
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DIESEL GENERATOR A LOAD INFORMATION _ SEQUENCE LOAD STEPS kWe ELECTRICAL LOAD) 1 T._ _ _____

. ....ii'ZI ...... 1: ' Freq StepO Stepi Step 2 Step 3 Step4 I -Step S 7 Sp 9 10
M _otor#-]_Name Load Units Mult. kWe 0Sec. 5Sec. 10Sec.. SSec. 20Sec. I 25.Sec. 30Sec. I 35Sec. 40Sec., _ 5Sec. [60Sec. INotes
1-377 IMOV S1302A 7.8 HP" 1.0303 6A 0.0 0.0 0.0 0,.0 0.0 i 0.0 :0.0 .0.0 0.0 .0.0 1 0. 0 ISI Open-N.O.
1-232 IMOVFW.12A 5.3jHP .I 0303 45 4.6- 4.6 4.6 4.6 4.6 V 4.6 I 4.6 4.6 4.6 . , 4.6
1-280 1AFWPrA LO Prop ý21HP i 1.0303 1.7 1.8 1.8 1.8 1.8" ____ 1.8 0.0,, 0..0 0.0 0.0 0..0. 0

2.2 Step 1SI Seq Loads. .. ... ____

1-020 SI Pump IA .800I HP 1.03031 653.0 0.0 :672.8 6728 672.8.1 672.8 672Z. .. 672.8 672.8 672.8 672.8 672.8•

2.3 Step 2 SI Seq Loads "" - ._.__ _ ' _ .......

1-025 RHR Pump 1A . .200 HP 1.0303 143 0. 0.0 147.3 147.3 147.3 147.3 147.3 1147.31 147.3 147.3 147.3
1-298 JRHR Pit FCU 1A [ 1.5 HP 1.0303 1.3 0.0 0,0 1.3 .1.3 1.3 1.3 1.33: 1.3 3 1.3 1,3

_ _...... _ r__ r__..... .

2.4 iStep 3Sl SeqLoads .. .. ". , ..... .

1"-107 ICS Pump IA 250 HP 1:.03031 174 • 0.0 .. 0 0.0 179.3 179.3 179.3 179.3 179.3 179.3 179.3 :179.3
1-419 MOV:ICS5A 0.66 HP 1.0303 0.6 0.0 V0.0' 0.0 0.6: 0.6 0.6 0.6 .06 0.6 0.6 0.0
1-420 MOV ICS6A 0.66 HP 1.0303 0.6 0.0 0.0 0.0 0.6 0.6 0.6 .0.6 0 0.6 0.6 0.6 . 0.0
1-449 SV Fitr 1A Htr 36.8 'W" 1 36.8 0.0 0.0 0.0 36.8 36.8 36.8 . 36.8 36.88 36.8 36.8 36.8 ______

1-128 SV Exh Fan 1A ,25 HP 1.0303 21.2 0.0 " 0.0 0.0 21.8 21.8 21.8 I 21.8 21.8 21.8 21.8 21.8
1-127 SBV Fan IA 25 HP 1.0303 21'2 0.0 0.0 0.0 21.8 21.8 218 8 j 21.8 21.8 21.8 21.8
1-238 SBV Fr lA Htr 27.6 kW 1 27.6 0.0 0.0 0.0 27.6 27.6 ] ;2716 t 27.6 27.6 27.6 27.6 27.

2.5 Step 4 sI Se Loads .[.. _ I _ 1

1-023 SW Pump lAl 400 HP 1.0303. 321 0.0 0.0 0.0 . 0.0 330.7 3307: 330.7 330.7 33 0;7.7 330.7 ....
1A242 SW Str'ainer A . 1:.5 HP 1.0303 1.3 00 0.0 0.0 0.0 1.3 1. 13 1.3 1.3 1.3 1 .3I13

_______________________ ___.......______ _____I - ____ 1 I ]L _____
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DIESEL GENERATOR A LOAD INFORMATION I _____

Motor*# Name Load Units Mult. I kWe 30.Min. 60 Min, 120 Min: 240 Min I
1-377 . M1V S1302A 7.6 lP 1.0303 .6.4. :00.0 00 0'0. 0.0 1
1-232 M OV FW 12A 5.3 HP . 1.0303 4.5 0.0 0.0 0.0 . 0.0 __................ ....................___

1-280 AFWP1A LO Pmp .2 HP 1.0303 1.7 0.0 0.0 0.0 0.0

2.2 Step SI St Seq Loads _ .. .... _ _ _ _.........

1-020 SI Pump lA 800 HP 1.0303 .653.0 672.8. 672.8 0.0 0.0 OFF at RWST <4%; >60 min .

2.3 .. . Step 2 S1 Seq Loads.. . ... , ,, ' . . . . ...

.0.......... .Change BHP at Recir, RWST <10%

1-025 RHR Pump 1A 200 HP 1.0303 .143. 151.1 173.5 173.5 173.5 assume atT=60 Min.

1-298 RHR Pit FCU IA . 1.5 HP 1.0303 1.3 1.3 1.3 1.3. 1.3 ....... ,

2.4 Step 3 Sl SeqLoads : :

1-107 ICSPump IA 250 HP 1.0303 174 181.7 0.0 0.0 OFF at RWST< 10%; assume at T=60 min
1-419 MOV ICS5A . 0.66 HP. 1.0303 0.6 . 0.0 0.0 0.0" 0.0 ......

1-420 M. V IcS6A,. 0.66 HP 1.0303 0.6: 0.0: 0.0 0.0 0.'0 '
1-449 SV Fitr 1A Htr 36.8 kW 1 36ý8 38.8 36.8 36.8 3B.8 ,, ...... _ ,,, , ,
1-126 . SVExh Fan lA :25 HP .1.0303 21.2 21.8 21.8 21.8 21.8

1-127 SBV Fan 1A .25 HP 1.0303 21.2 21.8 21.8 21.8 21.8 I
1-238 , SBV Fltr IA Htr 27.*6 kW 1 27.6 27.6 27.6 27.6 27.6 " , " . .......

25 Step 4 S1 Seq.L oads. .

1-023 SW PumpIA1 400 HP 1.0303 321 330.7 330.7' 330.7 330.7
1-242 SW Strainer 1AI 1.5 HP 1.03031 1.3 1.3 1.3 1.3 1.3. 3

......... . .. . ... _ _ _ I _ _ _ _ _........ _ _ _ _,_....
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C-042-001 - Revision 6 - Appendix 1 - Diesel Generator 1A Kilowatt Loading Appendix 1 - Page 7 of 10

DIESEL GENERATOR A LOAD INFORMATION ... ___,SEQUENCE"LOAD'STEPS (kWel ELECTRICAL LOAD)I ..... S .. t 'tp __Se__ Step__._
_ Freq Step Step Step I Step2 1 Step3 Step4 1'Step 5 'Step8 Ste 9 Stepi1.

Motor# Name ILoad. Unfts, Mult. kWe 0 Sec. 5 Sec. 1 10 Sec, j 15 Sec. .20 Sec. 1 25 Sec. 30 Sec. 35 Sec. 40Sec. 50 Sec. 60Sec., Notes
2.6. Step 5 S1SeqLoads . . ' - , _, _ _ '_ _ . .... .

1-120 Containment FCU 1A .125 HP 1.0303 113.5 0.0 0.0 0.0 t 0.0: 0.0 116.9 116.9 116.9 116.9 116.9 116.9
1-156 ContainmentFCU 1B 125 HP 1.0303 113.5 0.0 0,0 J I 0.0 0.0 116.9 116.9 116.9 116.9 116.9 116.9,;
1-583 Dome Fan 1A 20 HP 1,0303 16ý9 0.0 0.0 0.0 0.0 0.0 17.4 17.4 17.4 17.4 -17.4 17.4
1-394 MOV SW903A 0.33 HP 1.0303 0.3 0.0 0.0 D'. 0.0 0.0 0.3 0.3. 0.3 0.3 0.3ý 0.32.7 tep6l eqo3d __ _ ._I._ I _ _3 _0_ :
1-395 MOV SW903B 0.33 HP 1.0303 0.31 0.0 0.0 0.0 0.0 0.0 0.3 0.3 J0.3 0.3 0.3 0.3

2.-7 Step 6Sl Seq Loads .. . .. ''.....• .. .!

1-024 AFW Pump 1A t,300 HP 1.0303 253 0.0 0.0 0.0 0.0 0:.0 0.0 260.7 260.7 260.7 260.7 260.7

1-982. AFWP1A FCU 3 HP 1.0303 2.5 0.0 . 000.00 0.0 0:0 0.0 2.6 2.6 2.6 2.6 2.6'
1-426 .MOVBT2A 0.33 HP 1.0303, r :See Seq #1.2

2.8 S.tep 7 SI Seq Loads _ ... .r.... .

1-021 CC Pump 1A 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 S1 Seq Loads .... " ........

1-022 SW Pump 1A2 400 HP 1.0303 321 0.0 0.0 0'.0 0.0 "" 0.0 o0 0.0 330.7' 330.7 330.7
1-243 SWStrainer A2 1.5 HP 1.0303 1.3 0.0 0.0 0.0 . 0..0 00 1.3 . 1,.3 1.3.

2.10, Step'9 S1 Seq Loads " "_ , ___ __"_."" _ __"

.1-349 fACompr IC 40 HP 1.0303 33.9 0.0 0.0 0.0 0.0 0.0 • 0.0 0.0 0.0 0- ..000 0'
1-411 Bat 1A Htr 1A 4.5 kW 1 4.5 0.0 ý0.0 0.0 j 0.0 0.0 0 0.0 i 00 1 0.0 0.0 0-0 0.0
1-412 Bat 18 Htr 1B1 4.5 kW: 1 4.5 0.0 00.0 0.0 0,0 ! 00 i 0.0 0.0 0.0 0.0 0.0 0.0
1-667 Batt 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 1.3 1.3
1-265 CRM Recirc Fan 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
1-315 CRM Chiller 1A 38.7 kW 1.0303 38.7. 0.0 0.0 0.0 0.0 0.0 0.0 0.0. 0.0 .O00 1 39.9 I 39.9
1-317 CRMrFan"IA 20 HP 1.0303 17.0 0.0 0.0 0.0 ..000 1... 0.0 . 0.0 17.5 1 17.5
1-463 CRMChiller Pump '3 HP 1,0303 2.5 0.0 0.0 0.0 0.0 " 0.0 0.0 ....0.0 30.0 0.0 2.6 1 2.6
1"20,1 TBFCU 1A .5 HP .11.0303 4.237 0.0- 0.0 0.0. 0.0 0.0 0.0 0.0 040 0.0 4.37 4.37: _

1-298. RHR Pit FCU 1A 1.5 HP T.0303 .. See Seq #2.3
1-131 AB Mezz.FCU iA 1 ' 5 HP 1.0303 4,237 0.0 0.0 0.0 0.0 0-0 0.0" 0.0 " 0.0 . 00 4.37 4.37
1-164 ABaBsmt FCU1A ( 7.5 HP 1M0303 6.4 0.0 0.0 ý0.0 0.0 0.0 :0.0 .0.0 0.0 0.0 ' 6.6 6.6 6
1w601 •CRDMRm FCU 1A 5 HP 1.03031 4.237 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.37 I 4:37'
1-436 DG•A Start NC I 7.5 HP 1.03031 6.4 0.0 0.0 0.0 0.0 ;0.0 0.0 0.0 0.0 0.0 6.6 6.6 .... .
1-1009 Damper ACC3A 0:2 HP 1.03031 0.2 0.0 0.0 0,0 0.0 0.0 ..0.0 j 0.0 0.0 0.0 . 0.2 0.2 .=
1-1082 AB FantFloorFCU 10 HP 1.03031 8.5 0.0 0.0 0.0 0.0 0.0 0.0- 0.0 0.0 0.0 8.8 [ 8.8 . ........
1-1084 JAB Bsmt FCU 1iC 7.5 HP 1 03D31 ,6 0.0 0 0,0 1 0.0 , 0.0 J 0.0 " 0.0 0.0 0.0 6.6 ... 6.6
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C-042-001 - Revision 6 - Appendix I - Diesel Generator 1A Kilowatt Loading Appendix 1 - Page 8 of 10

DIESEL GENERATOR A LOAD INFORMATION _uFe ____,_...._............_.__...._.....__,____........ . . .

Motor# Name Load nits Mutt. kWe 30 Min, 60Min 120 MIrn 240 Min
__. tI . ..... ..

1-120 Containment FCU 1A 125 HP 1.0303 113.5 95.8 95.8 95.8 95.8 ICAP042219:
1-156 Containment FCU 1B 125 HP 1.0303 113.5 95.8 95.8 " 95.8 1CAP042219
1-563 "Dome Fan 1A 20 HP 1.0303 16.9 17.4 .17.4 17.4. 17.4 ......
T-394 " MOV SW 3A 0.33 HP 1l.0303 0.3 0.0 0.0 0.0 0.0

-395 MOVSW9:'0a3Bd 0.33 HP 1.0303 0.3. 0.0 0.0 0.0 0.0

1-024 AFW;Pump 1A .300 HP 1.0303 253 '260.7 260.7 ý260.7 260.7
1-982 AFWPIA FCU 3 HP 11.0303 2.5 .2.6 2.6 2.6 2.6
1-426 MOV BT2A 0.33 HP: 1.0303

2.8 Step.7 SI Seq Loads _

BHP increase to flow 2 RHR heat exchangers. RWST <
1-021 CC Pump 1A 250 HP 1.0303 171 219.5 219.5 219.5 219.5 37%; < 60 Min, assume at T=30 Min

2.9 Stop 8 SI Seq Loads. ....... ....._ ...
:_ __ __ __ _ __ __"_ __ _ __ _ ,__,_...........__ _,_.I.. .

1-022 fSW Pump 1A2 400 HP 1.0303 321 330.7 330.7 330.7. 330.7
1-243 1SW Strainer tA2 1.5 HP 1.0303 1.3 1.3 1.3 1.3. 1.3 _ '

2.10 Step9SI Se Loads _________..... , . . ... ..... __ _ __.. ...

1-349 IA.Compr IC 4D HP 1.0303 33.9 a0.0 ... 0.0 0.0 0.0- _ ...... ...__._

1-411 !Bat lA HtY 1A1 4.5 kW 1 4.5 -0.0 0.0 0.0 0.0
1-412 113at 1B Htr 1B31 4.5 kW 1 4.5 0.0 0.0 0.0 O0. I "
1-667 18att Rm FCU 1A 1.5 HP 1.0303 1.3 1.3 1.3 1.3 1.3
1-265 CRM Recirc Fan 7.5 HP 1.0303 6.4 6.6 6.6 6.6 6.66
1ý315 CRM Chiller 1A 38.7 kW 1.0303 38.7 39.9 39.9 39j9 39.9 .
1-317 CRM Fan IA 20 HP 1.0303 17.0 17.5 17.5 17.5 •17.5
1-463 CRMChillerPump 1 3 HP 1.0303 2.5 2.6 2.6 2:6 2.6 _ ....... . "
1-201 ITS FCU 1A 5 HP 1.0303, 4.237 4.37 4.37 4.37 4.37 ._
1-298 :*RHR Pit FCU 1A 1 1.5 HP 1.0303: __......

1-131 ASMezz FCU 1A 5 H P 1,0303 4.237 4.37 4.37 l 4.37 4.37 ............
1-164 JAB Bsmt FCU 1A_ 7. 5 HP . 1.0303 H6.4 776.6 67.6 6.6 6.

1-601 - CRDM Rm.FCU 1A .5 HP 1.0303 4.237 4.37 4.37 4.37" 4.37 . .....
1-436 DGIA Start A/C 7.5 HP 1.0303 6.4 6.6 .0.0 0.0'" 0.0_ ____

!-1009 Darpar ACC3A .0.2 1HP 1.0303 0.2 0.0 0.0 0.0 00 . ........ ..
1-1082 AB Fan Floor FCU 10 HP 1.0303 .5 8.8 8.8 . 8.8 8.8 __

171084 AS Bsmt FCU 1C . 7.5 1p 1.0303 6.4 6.6 6.6 6.6 '6:6
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DIESEL GENERATOR A LOAD INFORMATION SEQUENCE LOAD STEPS (kWe ELECTRICAL LOAD)_ _ __ _ "_

.m- step 0 Step I Step-2 Step 3 Step4 Step5 Step 6 Step 7 Step 8 Step 9 Step 10 "

Moo a-me Load UInits .Mult. We 0 Sec. 5 Sec . 10 Sec. 15 Sec., 20:Sec. 25 Sec. 30 Sec. 35 Sec. 40 Sec. 50 Sec. I 1660 Sc. Notes..

2.11 IStep'10 SI Seq Loads " _ _ I' _....-

1-068.iBAXfer Pum•pA .15 HP 1.0303 .12.7 0.0 0.0 0.0 0.0 0.0, 0.0 0.0 0.0. 0.0 0.0 0.0
1-067 lCharging Pump IA 100IHP 1.03031 80.2: 0.0 0.0 0.0 0.0 0:0 0.0 0.0 0.10 0.0 0.0 0.0
1-133 iCharging 127 HP 1.03031 101.8 0.0 0.0 0.0 0.0 0.0

1-178 . SFP PumR 1A 40HP 1.0303 .33.9: 0.0 0.0 0.0 0.0 0.0 0.0 0.0 m 0.0 0.0 0.0 0.0 __._ m"

DCR.3089 Recorder Replacement 1 0.6 0.6 0.6 -0:6 0.6 0.6 0.6 . 0.6-. 0 0.6 0.6 :M 00.6

Cable Losses & Overload Htr Losses 1 :26.3 26.3 26.3 " 26.3 I 26.3 26.3 '1 26.3 26.3 26.3 26.3 26.3 4 26.3
'TxrmrLoTad Losses " 1 25.5 25.5 25.5 25:.5 1 25.5 25.5 J 25.5 25.5 25.5 25.5 25.5 t 25.5

253.... .25. 1074.51 1362AD.81 1691.41 943.1 2248 2307 2712.7 8.1 22.2_____
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DIESEL GENERATOR A LOAD iNFORMATION "_.... _ .. _.. _ _ _......_"_ _
...... . . . .. Freq -" _...... __ __. .. . ... _ __ _ _ __ __ _ ___ __ _,,____,,,__ ___ _.. .._ _

Motor# Name LoadK Units Mull kWe 30Min. 60Min 120 Min 240 Min ___ .... ___... ... _... ... . ..

2.11 . !Step 10 SI Seg Loads "

_1-068 BA Xfer Pump 1A 'i15iHP 1.0303, 12.7 0.0 0.0 0.0 j 0.0
1-0 ChargingPum A 100HP 1.03031 80.2 0.0 0.0 0.0 0.0
1-133 CharjIng Pump 1C0 1271HP 1.03031 101.8 0.0 0.0 -0.0 0,0
1-178 JSFPPump 1A I ,0WHP 1.0303 33.9 0.0 34.9 34.9 start pump aftet 2 hours

DCR 3089 Recorder Replacement 1 1 0'6 0.6 0.6 0.6. 0.6
Cable Losses & Ovedload Htr Losses 1 1 26.3 26.3 26.3 26:3 . 28.3

...... "Txfnnr Load.Losses I1 .25.5:- 25.5 25.5 25.5 25.5

ITOTAL KWe LOAD _ _ " _ 3592.9 - 2823.0' 2657.0 2019.1 2019.1,
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DIESEL GENERATOR B LOAD INFORMATION. . SEQUENCE LOAD STEPS (KWe ELECTRICAL LOAD_ " _ [
I...__ Freq __ Step 0 Step 1 Step 2 1 Step3 1 Step 4 ' 5tep Step 6 Step7[ .Step8 Step9 ' stepSO

Motor# IName LoadILUnits: Mutt. kWe 0 Sec. 5 Sec. 10 Sec. J.T5S-ec. 1-20 See. 25 Sec. 30 Sec. 35 Sec. 1 40 Sec.. 1 50 Sec. 1 60 Sec.
1.1 •Maintained Contact Loads

_ __ __I .. __ .-........ ___... "'I __ _ _ _ _ _ - _ _ _

1-143 chgr BRB-108 150 A 1 3.6 3.6 3.6 3.6 j 3.6 3.6 . 3.6 .6 3.6 3.6 3.6 3.6
1-153 XFMR BRR-106 75 kVA 1•0303 14.4 14.8 14.8 14.8 14.8 14.8 1 14.8 . 14.8 14.8 14.8 14.8 R 14.8:
1-332 Inv BRB-111 j7.5 kVA 1 96. 9.6 9.6 9.6 1 9.6 9.6 9.6 9.6 9.6 1 9.6 9.6 . 9.6
1-357 .Inv BRB-112 7.5'kVA 1 6.4 " 6.4 6.4 6.4 1 6.4 6.4 6.4 • 6.4 6.4 6.4. 6.4 T 6.4.
1-184 LXFMRRPB-1 1 15 kVA 1 10.5 10.5 10.5 '10.5 10.5 10.5 10.5 "'.103.5 10.5 , 10.5 10.5 10.5.
1-344. IADryer 1B 3 kW 1 3.0 3.0 .3.0 3.0 1 3.0, 3.0 3.0 13.0 3.0 3.0 3.0 3.0
1-302 BAHTT1B . 371. kVA 1 5.4 5.4 .. 524 5.4 5.4. . 5.4 5.4 5.4 5.4 "5:4 5.4 5.4
1-166 H2 Anal Htd Ln 1. 5.6 kW 1 5.6 5.6 5.6 5.6 I 5.6 5.6 5.6 I 5.6 5.6 5.6 5,6 5.6

1-350 InvBRD-109 5 kVA .... 1 6.6 6.6 6.6: 6.6 I 6.6 6.6 6.6 6.6 6.6ý ý6:6 6.6 6.6'
1-245. TAT Aux's 1.5 kVA 1.0303 1.2 1.2 1.2 1.2 1.2 1.2 12 ,,1.2 '1.2 :1.2 1.2 1.2
1-669 Ch1r A RD-1_08 1 34.1 34.1 34.1 34.1 34.1 34.1 L341 34.1 34.1 34.1 34.1 34.1

1-860 Proprietary 25 kVA 1 :14.7 14.7 14.7 14.7 I 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7
1-953 Chgr BRNB-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

1.2 Auto Start Loads - - - .............

1-049 MOVRHR1B .. 4IHP 1.0303 3.4 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 4,HP 1.0303 3.4 3.5 3.5 3.5 3.5 0.0 0.0 0.0 0.0 0.0 0.0 0 0.
1-979 CC Pump lB FCU I 2 HP 1.0303 1.7 1.6 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 :10303 0636W 0.66 0.66 0.66 0.66 0'.66 0.66 0.66 0.66 0,66 . 0.66 0.66
1-421 MOV ICSSB 0.66 HP 1.0303 l _ ,,, _
1-422 MOV ICS6B 0.66 HP 1.0303. i 010 0_0 O _0_o _ O_ _ ,__0_0" __O_0 ___...
1-208 RHR Sump Pump 2.6 kW 1.0303 2.5 00 00 0.0 0.0 -- u 0.0 .... . 0 0.0 ... . 0.0

1-148 ICSPump.1B 250IHP .1.0303 0.t. . 0 0.
1-118 )GVentFan 1B 251HP 11.0303 21.2 21.8 21.8 [ 21.8 .21.8 21.8 21.8 21.8 1 21.8 21.8 1 21.8 1 21.8
1-452 SHExhFanB 0303 12.7 13.1 13.1 13.1 13.1 13.1 13.1 13.1 13.1 13.1 13.1 13.1
1-155 Trav Screen 1B2 2.251 HP 11.0303 1.9 2.0 2 2.0 2,. 2.0 2.0 2.0 . 2.0 2.0 2.0 2.0 2.0
1-291 TB HP Seal Oil .20 HP 1.03031 17.0 17.5 17.5 ] 17.5 17.5 17.5 17.5 17.5 17.5 17.5 j 17.5, 17.5
1-052 MOV BT2B 0.331HP .1.0303" 0. 03 0.3 0.3 0.3 0.3 0.3 0,3 0.0 0.0 0.0 0.0
1-1113 DGI'B Turbo Pmp 0.751HP 1.0303 0.636 0.66' 0,66 0.66 0.66 0.66 0.66 lt 0.66 0.66 0.65 0.66 0.66
1-259A DG1B Clrc Pmr 1 HP 1.0303 0.9 0.9 0.9 0.9 0.9 0.9 0.9 '0.9 0.9 0.9 0.9 0.9-
1-259B DGlB ImmHtr 151kW, . i1 15.0 0.0 . 0.0 0.0 0.0 0.0 0.0 T 0.0 0.0 0.0 . 020 . 0.0
1-122 MOV MS2B 0.51HP 1.0303 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .0.0 0.01-1014 jSBV Hy'dr Pack , 1.25 HP 1.0303 " 1.1 1'.' "1 1.1 :-•1. 1 1 ".i 1.1 1.1" 1.1 1.1 1.1 :: 1.1 ........... 1A.

1-342 MOV CVC211 0;33 HP 1.0303I" 03 0. 3 0.3 0'.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1-630 ... C02 Tank Compr 3 HP 1.0303 2.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1-050 MOV RHR2B 4 HP I,0303 3A "00 0,0 0. 00 0 .0 , 0..0 0,0 T0 0.0 0.0
1-671 MOVLOCA2B 0.13 HP 1.03031 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 1.0303 15.5 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ' 0.0 00
1-673 MOVSA7003B 0.13 HP 11.030310 .. 0,0 '0,0 0.0 0.0 0.0 00 . ,0 0.0 1 0.0 0.0
1-872 IMOVMD(R) 3239 1.9 HP 1.03031 1.61 0:0" 0.0 0.0 0.0 0.0 0.0 : 0.0 0.60 I 02. , 0.0 i 0.0
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DIESEL GENERATOR B LOAD INFORMATION . . " " ' 1 "' , ................... " ...
__ I __r_ 1 ." ""

Motor # Name !ILoad, Units Mult. kWe Notes 3 Min. " 60 Min 120 Min .240 Min

1.1 Maintained Contact Loads _ I _

1-143 Chgr BRB-108 150 A . 1 3.6 3.6 3.6 3.6 3.6
1-153 XFMRBRB-106 75 kVA .1.0303 14.4 14.8 14.8 14.8 14.6
1-332 InvBRB-111 7.5 kVA 1 9.6 9.6 9.6 I 9.6 9.6 i- _ .......... ...
1-357 Inv BRB-112 7.5 kVA 1 6.4 6.4 6.4 6A, .. 41-184 XFMR RPB-11 15 kVA 1 10.5 .... . 0.5 610.5 10.5

1-344 IA•Dryer 1B 3 kW 1 3.0 _ 3.0 3.0 1 3.0 1 3.0
1-302 BAHTT 1B 37.5 kVA 1 5.4 5.4 - 5.4 . 5.4ý I 5.4 __.

1-166 H2 Anal Htd Ln [5.6 kW 1 5.6 5.6 j 5.6 . 5.6 1: 5.6
1-350 Inv BRD-109 5 kVA 1 6.6 6.6 ý6.6 J 6:6 1 6.6"
1-245 ... TATAux's 1 .1 5 kVA 1.0303 1.2 . .... . . 1.2 1.2 1.2 1.2. ...... . .v..
i1w669 qChgr BRD-108 [150 A 1 34.1 34.1 34.1 1 34.1 J 34.1 I 34.1
1-860 Proprietary I 25 kVA 1 14.7 Maint. Bypass I 14.7 " 14.7 14.7 .. 14.7 [.

1-953 Chgr BRAJB-108 150 A 1 0.0303 0.0 _ _ "

1.2 Auto Start Loads .t_ _ __:_"__

1-049 MOV RIRIB. 419P '1.0303 3.4 " '_.... I _ ' "___
1-205 MOV C13 4 HP :1.0303 3.4 i " ......... __.. ..
1-979 CC Pump 1B FCU [ 2 HP 1.0303 1.7 1.8 1.8 1.8 1.8 '
1-139 DG FOXferPump 1. 0.75 HP 1.0303 0.636 ..... 0.66 0.66 . 0.66 0.66
1-421 MOV ICS5B • HP 1.0303 See Seq #2.4 i t . ............
1-422 MOV ,CS6B 0.66 HP 1.0303 See Seq.#2.4 '_ ...... . _ "r,"" _ _':

1-208 RHR Sump Pump 2.51kW 11 "0303 2.5 # !. _ : _1
1-148 ItS'PumR 1B 2501HP 1.0303 See Seq #2.4

1-118 DGVent FanlB 25 HP :1.0303 21.2 21.8 I 21.8 21.8 21.8 [:.
1-452 SH Exh Fan 1B 15,HP :1.0303 12.7 13.1 113.1 13.1 13.1 I._ ::

1-155 Tray Screen 152 2.25 HP 1.0303 1.9 2.0 :2.0 :20 2.0
1-291 TB"HPSeaIOil ..... 20 HP 1.0303 17.0 17.5 i 17.5 .175 17.5
1-052 IMOV BT2B ý0.33 HP 1.0303 0.3 Cl Close-N.O. { ".. . - ..
1-113 ...- DGI BTurbo Prmp 0.75 HP 1.0303 0.63 .0.66 L 0.66 • 0.66: 0.66
1-259A DG1B Clrc Prp 1 HP 1-0303 0.9 0.9 .0.9 1 0.9 0.9 .... _.......

1-259B. DG1B Imm Htr 15 kW 1 15.0 _ 1
1 -1 2 2 M O V M S 2 B 0 .5 H P 1 .0 3 0 3 0 .4 V .1 .. .. .. _ _• _'_...... .......... . .. .

1-1014 SBV.Hydr Pack 1.25 HP 1.0303 1.1 11 1.1 1.1 - 1.1 __...... ........ ___.........

1-342 MOV CVC211 0.33 HP 1.0303 0.3 CI ClosemN.O. __... _ _rr__ _ ............

1-630 C02 Tank Compr 3 HP 1.0303 2.5 ' _ ...... i " _ _ .... ......
1-050 IMOV RHR2B 4 HP 1.0303 3.4 _ [..
1-671 JMOVLO B 0.1-3 HP 1.0303 0.1 CIClose-N.C. _ "_........_._-_.........._ _________H :.l•----. .
1-870 IDDT EmerPump 15.51kW 1.0303 15.5 ........ ..... __
1-673 IMOVSA7003B .. 0.13HP H.0303 0.1 CI Close-NC. _ _ _ I,_,,, .__"_'
1-872 IMOVMD(R) 323B -1.9;HP' 11.0303 1.61 IClC _ose-N.C. "'..... ..
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DIESEL GENERATOR B LOAD INFORMATION I SEQUENCE LOAD STEPS (KWe ELECTRICAL LOAD . ' ' " .... .... ._________
IFreq StepO0 Step I Step 2 Step3 Step4 Step5 Step6 : Step7 Step8 Step 9 Step 10

Motor# Name.. ILoad Units Mult. kWe 0Sec. 5Sec. 10Sec. 15 Sec. 20 Sec. 25 Sec. 30'Sec, 35 Sec. 40 Sec. 50 Sec I 60 Sec.

1.3 Manual Control Loads __._._.. .4.

1-367 MOV S14B 1 3 HP 1.0303 2.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.01 0.0
1-356 . MOV PRIB i HP 1.0303 0.9 0.0 0.0 0.0 0.0 0.01 0.0 :0.0: 0.0 0.0 0.0 0.0
1-683 WR-5 I 1M0303 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-19 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 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
1-409 MOVSW10B 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 1 0.0
1-362 MOVCC6oIB 0.33 HP 1.0303 0.3 0.0 0.0 0.0 0..0 0.0 i 0.0 0.0 0.0 0.0 0.0 0.0
1-364 MOVCC612B 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
1-382 MOV SI9B 1 HP 1.0303 0.9 0.0 '0.0 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1-385 MOVSI15A . 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 0.00 0.0
1-516 MOVLD60 . 1.6 HP 1.0303 1.4 0.0 0.0 j 0.0 0.0 0.. 0 0.0 0.0 0.0 0.0 .0.0 • 0.0
1-446 MOV CC400B . 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
1-375 MOV S1350B '2.6 HP 1.0303 2.2 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 1.0303 0.6 0.0 0.0 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0: 0.0 r 0.
1-376 MOVS1351B 2.6 HP 1.0303 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 S1208 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 SI5B 1.4 HP 1.0303 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 SI300B 2.6 HP [ .1:0303 2.2 0.0 0.01 0.0 0.0 0.0 0.0 0.0 0.0 .0.0 0.0 0.0
1-416 MOV MSIOOB 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
1-215 Batt Rm Ex Fan .3 HP 1.0303 2.5 2.6 2.6 2.6 2..6 2.6 2.6 2.6 2.6 2.6 2.6
1-150 MOVRHR299B 1 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
1-402 MOV SW601B 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 1. 0.0
1-1227 Cntmt Vent Mon 0.75 HP . 1.0303 0.636.0.66 0.66 0.66 0.66 0.66 0.66 0.66 0.66 0.66 0.65 0.66
141224 Aux Bldg Mon 0.75 HP 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
1-941 MOVICS2B .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
1-923 H2Anal IB 2.74 kW 1.0303 2.7 2.8 2.8 2.8 2.8 2.8 2.8 28 .8 2.8 2.8 2.8 2.8
1-370 MOVSI2B .1 1.4 HP 1.0303 1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0:0 0.0, 0.0
1-403 MOVSW1300B "066 HP 1.0303 0.6 0.0 0.0 0.0 00 0.0 " 0.'0 6.0 0.0 00 0.0 0.0

1.4 SI Trip, Manual Reset- * ...... -

1-117 IA Compr 1A 40 HP 1.0303 33.9 0.0 0.0 0.0 .0.0 0.0 0.10 0.0 0.0 0.0 0.0 0.0
1-135 Waste Gas CP1B 25HP .1.0303 21.2 0. 0.0 00 00.0 .6 0 .-- 0-•0- 0.0 0.0 0.0 1 0.0 0.0
1-137 TB Turning Gear 40 HP 1.0303 33.9 0.0 0.0 0.0 0.0 0.0 0.0: 0.0 0.0 . 0.0 ' 0.0 0.0,
1-234 Fire Pump lB .. . 200 HP 7 1.0303 160.4 0.0 0.0 0.0 0.0 0.0 0.0 0. 0.0 . 0.0 0,0 0 f0 0.0
PRZR HtrBackupGrpB 192 kW ......... 179.2 0.0 0.0 0.0 0.0 0... 0.00 .0 .0.0 0.0 0.0

S ... . ... i "
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DIESEL GENERATOR B LOAD INFORMATION I - .

Motor # JNameý Load Units Mult. kWe, Notes 30 Mi.-[ 60 Min 120 Min 240 Min

1.3 Manual Control Loads _

1-367 MOV SI4B 3 HP 1.0303 " 2.
1-356 MOV PR1B 1 HP 1.0303, 0.9 • __--

1-683 WRS__ 1.0303 0.0 ..

1-715 WR-19 1.0303 0.0

.1 :: :: ... ,.. . . . ... ___ ..... ___,__...._

1 WR-9 .1.0303 0.0
1-409 IMOVSW10B 0.13 HP 1.0303 0.1 _____, . ! .... .
14-362 NMOVCC601B 1033 HP 1.0303 0.3 " 1 __ , _ "----- ......

1-382 MOVSI9B 1HP 1.0303 0.91-3135 MOV S115A 15HP i1.0303 1. "...

1-- 16- MOV LD60 1. H- " 03031 0.9 . ..... ..... ..... .. .
16 MOV.CC400B -6HP 1 1.0303 0.6
1-375 MOV S1350B 2.6 HP 1.0303 2.2.... .. . '. ..1-433 iMOV RHR400B ... 0.66 HP 1.0303 0.6' "
1-376-- ---- MOV S1351B 2. HP 1,30 2.2. .. .. . .

1-140 IMOV SI208 1.6 HP 1.0303 1.4_ ______

1-308 IMOV SI5B 1.4IHP 1.0303 1.2
1-380 MOV S1300B 2.6,HP 1.0303: 2.2 " "_ _ _ __ _ _ -........ ...... .
1-4 MOv MS100B 0H---H- 1.03031 0.3 •
1-215 lBatt Rm Ex Fan 3HP 1.0303 2.5 _'2.62..6 - 2.6 .2.6 !1-150 IMOV/RHR299B "1.6 HP 1.03031 1.4I

1-402 MOVSW601B 0.--3HP 1.03031 0.1
1-1227 Cntmt Vent Mon 0.75 HP 1.030.636 _0.66-- 0.66 0.66 0.66 ....
1-1224 lAux B Idg M n 0.75 HP 11.0303 0.636 ...... 0.0.66 .66 0.66 1 0.66 .
1-941 MOVICS2B3 I HP 1.0303 0.9 _____ ____________ ____ ___ ______________

1-923 IH2 Anal1B 2.74 kW 1.0303 .2.7 22.8 .8 2,8 r 2 1"1111111121.8",111, _

1-370 MOVSI2B 1.4 HP C110303 1.2 j 2
1-403 MOV SW1 300B :0.66 HP. 11.0303 0.6 __ " __ ...

1.4 SI Trip. Manual Reset] !._. . _ _ ._.. ....

-117 IA Compr 1A 40 HP 11.0303 33.9 _. 1 .. .. ...... ........
1-135 Waste Gas CP1B 25 4P. 10363 2112 .... --'_ _____

1-137 TB Turning Gear 40 HP 11.0303 3 .9 _ ,_
1-234 Fire PumplB 200HP 11.0 303 160.4 ..... ..................... _- .... ......... .

PRZR Htr Backup Grp B 192 kW 1 179.2 1Heater O.O.S. _ _ __. 
...
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DIESEL GENERATOR B LOAD INFORMATION SEQUENCE LOADSTEPS(KWe ELECTRICAL LOAD), ..... ...... ......"req StepO [Step e Stepe2 S tep 3 .Step4 tep5 Step6 Step? step 8. ep9L Step10o
Motor# Name 1 Load inits Mult. kWe' 0Sec. , Sec. 10 • ec. i 20 See. 1 25 Sec. 30 Sec. 35 Sec. 40 Sec. 50 Sec. 60 Sec.
2.1 Step 0 SI Seq Loads Ioe 1 S . _ _ _

1-372 MOVSI20B I 12.8 HP 11.0303 10.9 0.01 0.0 0.0 V 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1-763 MoVcc6B 1 0.66 HP 1.0303 0.6 0.0 . 0,0 0.0 10.0 0.0 0. 0.0; .0.0 .0 0.0 0.0
1-384 MOVS[11B 1 61HP. 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

1-378. . MOV S1302B 76 HP 1.0303 6.4 0.0 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1-236 MOV FW12B 4 5.3 HP 1.0303 4.5 4.6 1 4.6 4.6 4.6 [ 4.6 4.6 4.6 4.6- 4.6 4.6 4.6
1-281 AFWP1B LO Pmp 4 2 HP 1.0303 1.7 1,8 1.8 1.8 1.8 1.8 1.8 1 0.0: 0.0- 0.0 0.0 0.0

2.2 Step 1 SI Seq: Loads ____'

1-027 SI Pump lB 800 HP 1.0303 653 0.0 672.8 672.8 672.8 672.8 672.8 672.8 672.8 672.8 672.8 672.8
1-183 AB Bsmt FCU 1B_ 7.5IHP l.0303 6.4 0.0 6.6 "66 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6
23. Step 2 Sl SeqLoads - _ r.6r .6 6.

1-032 RHR Pump 1B 200 HP 11.0303 143 0.0 0.0 147,3 147.3 147.3 147.3 147.3 147.3 147.3 147.3 147.3
1-299 1HRPitFCUIB 1.5 HP 1"0303 " 1.3 0.0 0.0 .3 1.33ý .1 .33 1.3 1.3 .. 3.. 1.3

2.4:.. " Step 3 SI Seq Loads _ . . . _

1-148 ICS Pump 1B 250 HP 1.0303 174 0.0 0.0 0.0 179.3 179.3 179.3 179.3 179.3 179.3 1179.3 179.3
1-421 MOV ICS5B 0.66 HP '1.0303 0.6 0.0 0.0 0.0 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.0
1-422 MOVICS6B :0.66 HP 1.0303 0.6 0.0 0.0 0 0.6 0.6 0.6 0.r 0.6 0.6 0.0
1450 SV FItr 1B Ht. 36.8 kW: 1 36.8 0.0 . 0.0 0,0 36.8 36.8 36.8 1 36.8 36.8 36.8 36.8
1-144 SVExh Fan IB 25 HP 1.0303 21.2 0.0 0.0 0.0 21.8 21.8 21.8 21.8 1 21.8 21.8 21.8 21.8
1-145 SBV Fan 1B ... 25 HP 1.0303 21:2 0.0 0.0 0.0 21.8 21.8 21.8 21.8 21.8 21:8. 21.8 21.8
1-239 SBVFItr 1B Htr 27.6 kW 1 27.6 0.0 0.0 0.0 '27.6 27.6 27ý6 27.6 1' 27.6 27.6 27.6 27.6

2.5 S tep 4 S I S eq Lo ads , "'." _ _'" ."_.. . .. _............._"'_.......

1m030 SW Pump 181 400 HP 1.0303 321 0.0 0.0 -. 0.0 0.0 330.7 330.7 330.:7 330.7 I330.7 E330.7 330.7
1-294 SWStrainerlB1 1.5 HP , 1.0303 1.3 0.0 0.0 0.0 0.0 1.3. 1.3 11.3 1.3 1.3 1.3 1.3

2.6 Step 5 SlSeq Loads . .... _'

1-121 Containment FCU IC 125 HP 1.0303 113.5 0.0 J 0.0 0.0 0.0 0.0 116.9 116.9 115,9 116.9 " 116.9 116.9
1-157 Containment FCU 1D 125 HP 1.0303 113.5 .' 0.0 0.0 0.0 0: 0.0 0.0 116.9 116.9 116.9 116.9 116.9... 116.9
1-584 Dome Fan 1B 20iHP 1.03031 16.95 0.0 0.0 0.0 0.0 4 0.0 17.46 17.46 17.46 17.46 17.46 17,46
1-396 . MoVsW903C 0.331HP 1.03031. 0.3 : 0.0 . 0.0 Z.0.0 0.0 " 0.0 0.3 0.3 0.3 0.3 I 0.3 0.3
1-397 MOVSW903D 0.331HP 1.03031 013 0.0 j 0.0 0.0. .0.0 0.0 0.3 0:3 0.3, 0.3 .03 0.3
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DIESEL GENERATOR B LOAD INFORMATION -___ ___________________

_____Loa 60______ _ M__in 120 Mi 240_________Min_____
Motor,# Name Lo slMu-it. *-- kWe Notes3 in2"40"Mn .

2.1 Step O SI Seq Loads - . ....... .. ... ......... .. .. "

1-372 MOV S120B 12. 8 HP 1.0303 10.9 Si Open-N.O. I
1-763 MOV CC6B 0.66 HP 1.0303 0.6 Sl'Open-N.O.

1-378 MOVSI1312B 76 HP __1,0303 6.4 SI Open-N.O. 1__ ......

-26HP MOV FW12B 45.3 HP •4.5 0.0 0.0 0.0 0.0

1-281 AFWP1 B LO Pmp 1 2 HP 1.0303 1.7 _____ ___ ___ ___

2.2 Step ISI SeqLoads f I _____________

1-027 SI. Pump 1B 800 IHP 1.0303 653 672.8 T 672.8 0.0 0.0 OFF at RWST <4%; >,60 min
1-183 AB Bsmt FCU 18 I7.5iHP 1.0303 6.4 6.6 6.6 6.6 6.6 [ "

2.3 Stop 2 SI Seq Loads I- -

[Change SHP at Recirc. RWST <10%
1-032 RHRPumpIB 200 HP 1.0303 143 • 151.1 173.5 173.5 173.5 jassumeatT=60Min.
1-299 RHR Pit FCU18 1. HP 1.,003 1.3 1. 13 1.3 11.3' 1.3

2.4 Step 3 SI Seq Loads _ '_ _ _ _ ...... .... __.. .. _._'_..... ...... ... . .. . .. .. ... __

1-148 ICS Purmp ISF 1.03031 174 D 0.0 0.0 IOFF at RWST< 10%; assume atT=6o min
1-421 MOV ICSSB j.66-HP =1.0303 .6 0.0 1 0.0 0.0 I0.0
1-422 MOVICS68 0.661HP 1.03031 0.6 0.0 o 0o0 0.0
1-450 SV Fitr 1 B Htr 36.81kW . 11 36.8 '-'36.8 1368 368 36 . ..1-144 SV Exh Fan 1B 251HP 1.0303 21.2 1 21.8 21.8 . 36.8
1-145 SBVFanB 25HP 303 21.2 .. 21.8 I21.8 21.8 21.8
1-239 SBV FItr I Htr 27.61kW 1 :27.6 27.6 1 27.6: 27.6 27.6

25 Step4SISeg Loads -..

1-030 SW Pum- 1- B-400 -1.0303 321 330.7 1-330.7 ' 3307 330.7
1-294 SW Strainer 1B1 1-.51HP 1.0303 1.3 3 1 1.3 1.

2.6 _Step 55SIeq od __ __ __

1-121 Containment FCUIC 1251HP 11-0303 11-3.5 95.8 95.8 95.8 _ ,CAP042219...

1157 Containment FCU 1D1 1251HP 1.0303 113.5 95.8 95.8 95.8 95.8 CAP042219
1-584 Dome Fan 1B 20 HP 1.0303 16.95 T17.46 17.46 17.46 17.46 -•

1-396 MOV SW903C 0.33 HP 11.0303 0.3 40.0 0.0 0.0 0.0
137 MOV SW903D 03HP11.0303 0.3 b . .0 0.0 0.0
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DIESEL GENERATOR B LOAD INFORMATION SEQUENCE LOAD STEPS (KWe ELECTRICAL LOAD) " _" . "___; I
________'""______ Freq Step 0. Step I Step 2 Step3 3 f tp. Step8 Step9 F Step 0

Motor# iName Load Units MulL kWe 0,Sec. I 5Sec,• 10 Sec. '15 Sec. 20Sec. ' 25 Sec. 30 Sec. 35 Sec. 40 Sece. 50 Sec.. 1_60 Sec.
2.7 !. . . Step 6 sI Seq Loads I ___ I T _. -1 "_ ......

1-031 1AFW Pumpl 300 HP 1.0303 253 0.0 0.0 0.0 0.0 ' 0.0 1 0.0 260.7 260.7 260-7 260.7 260.7
1-052 IMOV BT2B 0.33 HP 1.0303 ' t. _ i
1-211 .,TB Bsmt FCU 18 5 HP 1.0303 4.237 1 0.0n 0.0 0.0 0.0 0.0 0.0 '4.37 4.37 4.37 4.37, 4.37

2.8 . !Step 7 SI Seq Loads 1_ .. . . 1 _ ...... _ _

1-028 CC Pump 1B 250 HP 1.0303 171 0.0 1 0.0 0.0 0.0 .0 0.0 0.0 176.2 176.2 176.2 176.2

2.9 iStep 8 SI Seq Loads .... _ _ .. 1 " :_ . ... .

1-029 iSW Pump 182 400 HP 1.0303 321 00:.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0: 330.7 '330.7 .330.7
1-252 SWStrainer1B2 1.5 HP 1.0303 1.3 0.0 j. 0.0 0.0 0.0 0.0 . ' 0.0 0.0 ! 0.0 1.3 . 1.3 1.3

2.10 Step9 SI ,Se Loads - ,, ,__.,.

1-151 IA Compr 1B 40 HP 1.0303 33.9 0.0 0.0 1 0.0 1 0.0 0.0 0.0 0.0 0.0 0.0 34:.9 34.9
1-439 Bat 1A Htr 1A2 " 4.5 kW 1 4'5 0.0 0.0 of0 0.0 0.0 0.0 . 0.0 0.0 j 0.0 0.0 0.0
1-440 Bat 1B Htr 1B2 4.5 kW 1 4.5 0.0 0.0 . 0.0. 0.0 0.0 0.0 I 0.0 0.0 0. 0 o.0 0.0
1-668 ;BatRmFCU1B " 1.5 HP 1.0303 1.3 0.0 . 0.0 0.0 0.0 . 0.0 0.0 J 0.0 0.0 0.0 1.33 1.3
1-266 ,CRM Recirc Fan 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
1-316 ' • CRM Chiller lB 38.7 kW" 1.0303 38.7 0;0 0.0 0.0 0.0 0.0 0.0 0.0 '0. 0.0 39.9 9
1-318 'CRM Fan 1B '"20 HP 1.0303 17.0 0.0 0.0 0.0 0.0 0.0 f 0.0 0.0 0.0 0.0 17.5 17.5
146...cRM Chiller Pump 3 HP 1;0303 2.5 .0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.6 2.6

1-211 JTB FCUI B . . 5 HP 1.0303 1 ..... , " I _ , I
1-299 JRHR Pit FCU 1B 1.5 HP 1.0303 1 ...........
1-136 ABMezz FCU 1B 5 . HP 1.0303 4.237 0 0.0 0.0 0.1) 0.0 0.0 _ 0.0 0_ 0 _0.0_ 0.0 4,37 4.37
1-183 1AB Bsmt FCU 1B "7.5 HP 1t.0303 ...... i _ .1... ...... __.._ _

1-602 'CRDM Rm FCU 18 .. 'HP 1.D303 4.237 0.0, 0.0 0.0 '0.0 0.0 0.0 0.0 1 0.0 0.0 _4.37 4.37
1-141 DGIB Start A/C '7.5 HP 1.0:303 6.4 0q.0 0.0 ]L 0.0 0.0 0.0 0.0 "0.0 1 .. 0 0.0 6:;6 6_6
1-1083 AB'Fan.FIoor FCU 10 HP -1.0303 8.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 8.8 8.8
T-1.085 . AB Bsmt FCU 10 D 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 6.6ý 6.6

2.11 Step 10 SI Seq Loads- _ _" i "

1-134 BA Xfer Pump lB 15 HP 11.0303 12.7 0:0 0.0 o.0 0.0- 0.0 0.0 0.0 0.0 0.0 .0.0 0.0
1-106 ChargingPUmp " 1001HP 1.0303 80.2 0.0 0 0.0 0.0 0.0 0.0 0.0 0.0 '0.0 o 0.0 0: 0.0
1-248 SFP Pump 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 0.0 0

ICR 3089, Recorder Replacement 1.. 1.323 1.323 1.323 1.323 , 1.323 1.323 1.323 1.323 1.323 1.323,i,,,,,, 1.323
lCable Losses & Overload Htr Lossj 1 23.16 23.23.2 23.2 3.2 23.2 23.2 23.2 2 23.2 23.2

ISS Txfmr Load Losses I"1 1 20.4 20.4 '20.4 1 20.4 :20.4 20.4 '20.4 1 20.4 3 20.4 20.4 20.4 20.4
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C-042-001- Revision 6- Appendix 2- Diesel Generator IB Kilowatt Loading Appendix 2 - Page 8 of 10

DIESEL GENERATOR B LOADINFORMATION .............. _........._........... _"_"

Motor# [Name,. Load Units Mult. T kWe Notes 30.Mn. 60 Min 120-Min :240 Min
217: Step 6 SI Seq Loads,- ,T .. ....... _ _ " "

1-031. AFW Pump 1B 300 HP 1.0303' 2531 260.7 260.7 260.7 260.7 . . .... ..
1-052 MOV BT2B .0.33 HPý 1.0303 See.Seq #1.;2
1-211 TB Bsmt FCU 1B 5 HP 1.0303 4.237, 4W3. 4.37 4.37 _4.37

2 -8Step?7 St Sec Loads:. - - -___ ___ ______ _________
_ _ •__ _rii -..... ..........._

__BHP increase to flow 2 RHR heat exchangers,.
1-028 CC Pump,! B 250 HPý 1.0303 1'7.1 21965. :21.5 219.5 219.5 RWST < 37%; < 60 MIn, assume at T=30 Min

2.9 Step 8 SI eq Loads , " " _

1-029 SW PumplB2 4,00 H 1,0303 321 330.7 T 330.7 330Y.7 3301.7 .... ...:'"
1-252 SWStralier-l82 1-5 HP 1.0303 1.3 ,,,.,.,,. 1.3 j 1.3 1.3 1.3 I I_.......

2.10 Step-9;Sl°Seq Loads• _

1-151 LA Cmar 1B, 40 HP .1.0303 33.9 - 34.9 34.9 34.9 '34ý9......
1-439 Bat .1A Htr 1A2 4.5 kW 11 ,45 _41

1-440 Bat IlB.HtrlB2, I. W1 4.5 ....5 '.... .
1-668 BatI Rm FCUIR 1.5 HPý 1.0331 1.3- 1.3 1.3 1,3 1.3:
1-266 CRM Recirc Fan 7.5 HP 1.0303, 6.4 6..5 6 6 .6 6 6.6 C"'6___6__.... 66 6_6 ........ .... ..
1-316 CRM Chiller 18 38.7 kW 1ý0303 38.7 '39.9 1 39.9 39.9: 39.9-: 1 .....
.1-318 CRM Fan 18 20 HP 1.0303 17.0 17.5 1 :[7.5 17.5 47.5'
1-464 CRM Chiller Pump .3 HP 1.0303 2.5 2.6 2.6, 2.6[ 2.64 ..... _ ....
1 -211 TB FCU IB 5 HP 1,0303 See.Seqt#2.7, ._......._'_......
1-289 RHRPitFCU:IB 1.5HP 1.0303 'SeeSeq.#2.3 ' _ _ :___3___4.37_4_37__4_37
1-136 AB Mezz FCU 1B 5P H 1.0303 4.237 4.37 4.37 4.37 4.37
1-1831 ABBsmtFCU 18 1 7.5 HP, .11.0303 See Seq #2.2 _ .... _ _ _

1-602 CROM Rm FCU 18 5 S HP" 3:1.0303 4.237 4.37 4'37 4.37 4.37 ...........
1-141 'DG1BStart NC 7.5 HP 1.0303 6.4 6.6 0.0 , 0.0 0
1-1083 AB.FanFloor.FCU: 10 IHP. 1.0303 :8.5 8.8 . 88 . 8.8 8. .. ,1-1085 AB Bsmt FCU 1D 7.5 HP 1.0303 6.4 i 6.6 6 :6.'& 6.6 6.6. " _

2.11, Step•10 SiSeq Loads '_ _ . ... _ _

1-134 IBAXfer PumpIB . -15 HP' 1.0303t 12.7 .... ___.. ___ _.. "_ "_ _ _.. _.1-1 Charging Punrrp 1 100 HP 10;0303l80:2 ,,, 0.0 T 0.0 0.0 0.0: _ ., ,r ......... _

1-248 SFP Pump 1B 4 1.0303 33.9 "_" 0 1 0 34.9 34.9 - start ,pmp after2 hrs

DCR 3089, RecordetrReplacemerit-1: 1 1.323 1.3 1.3 1 .1.3 1.3
Cable Losses & Overload Htr Losse 1 23.16: :.23 22 132 T 23,2: 23.2
SSzTxfmr Load Losses 1 2I0.4.._____2'_ 3.20.4 204 020.4 , 20.4;1
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Appendix 2 - Page 9 of 10

DIESEL GENERATOR 
B LOAD INFORMATION 

[SEQUENCE 
LOAD STEPS (KWe ELECTRICAL 

LOAD

Fr 
Ste 0 Step Step2 Ste 3 Step 4 Step t Ste 7 Step.... Step9 

.Ste. 

10

IMotor # jName' 
!Load, IUnits Mutt, kI o K 0I See, 5 5sec--. 1Oc 10 s ec. 1 . 1 Sec, c. 2ec. 1 30 Sec. 135 SeC. 40 See; 50 Sec. 6 0 Sec.

TOTAL KW* LOAD 
13418.31, 237.11 916.5 '1065.21 1353.51 jiBS. 193 4.0 2 197T'.3 2'3-73.2 2705.21 i38367 -- 28437.5
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DIESEL GENERATOR B LOAD INFORMATION

Motor # Name Mult .MeNotes 30Min. 60 Min 120Min 1 240 Min

TOTAL KW, LOAD 1 3418.3 2839.6 2673.,1 2035.7i 2035.
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C-042-001 - Revision 6 - Appendix 3 - Diesel Generator 1A KiloVolt-Ampere Loading Appendix 3 - Page 1 of 4

DIESEL GENERATOR A LOAD INFORMATION..__ ____ _____

Motor.#.Nae Load [Units kWe 60Sec.Load PF kVA @60 Sec. kVAR@ 60 sec

1.1 Maintained Contact Loads -_-_ _---_ _ _ _

1-125 ChgrBRA-108 150 A 36.0 3.6 1 1.0 3.6 . 0.0
1-119 XFMR BRA-106 113 WA 90.0 17.4 0.8 21.75 13.1
1-331 Inv BRA-111 7.5 WVA 16.0 9.6 1.0 9.6. 0.0

1Inv BRA-112 7.5 kVA. .16.0 6.4 1.0 . 6.4 .... 0;0
1-103 XFMR RPA-13 15 kVA 12.0 10.0 0.8 12.5 7.5
1-398 IA Dryer 1A 3 kW 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 11.0

1-813 H2 Anal Hid Ln 5.2 kW 5.2• 521.0 5.2 0.0
1 -9 5 3 C h g r B R A I B -1 0 8 1 5 0 A 0 .0 0 .0 .. .. . ... .. . .0 .0

1.2 Auto Start Loads "•. . .. . .. ..........

1-016 MOV RHR1A 4 HP 3.4 0.0 0.0
1-1132 Tb TG Oil Purnp .50 HP 42.4 43.7 0.8 54.6 32.8
1-205 MOVC13 "4 HP ....... 3.4 0.0 0.0
1-978 ChgPumPFCU2 HP 1.7 1.8 0.8 2.3 1.4
1-110 DG FO Xfer Pump 0175 HP 0.636 0.7 0.8 0.8 0.5
1-4 19 M O V IC S 5 A ... . 0 .6 6 H P .. . .. _._ _. . 0 .0

1-420 MOV. ICS6A . . 066 HP 0.0
1-207 RHR Sump Pump 2,5 kWT 2,5 0.0
1-107 1CS Pump lA 250 HP 0.0
'1-116 . G Vent Fan 1A 5... 25HP . 21.2 21.8,: 0.8 27.3 . 16.4
1-451 SH Exh Fan 1A 15 HP 4 12.7 . 13.1 0.8 16.4 . . 9.8
1-123 Tray Screen WA1 2.25 HP 1.9 2,0 0.8 2.5 1.5
1-291 TB HP Seal Oil 20 HP. [ 17.0 17.5 . 0.8 21.9 . 13.1
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 DGlA Circ Pmp 1 HP 0.9 0.9 0.8 1.1 0.7
.1-2588 ODG1A Imm Htr 15 kW I 15.0 0.0 0.0
1-104 MOV MS2A 0.5 HIP 0.4 0,0 0.0
1-410 Fire Jockey Pump 3 HP 2.5 2.6 0.8 3.3 2.0
1-1013 SBVHydrPack.. . 1.25 HP 1.1 1.1 0.8 1.4 0.8
1-351 MOV CVC3O1 0.7 HP.0.6 . 0.0 0.0
1-418 MOV CVCl i 0.7 HP 0.6 0.0-1 0.0
1-301 MOV RHR2A 4 HP 3.4 0.0 0.0

1-869 .DDT Emer Pump. i 15.5 kW 15.5 0,0 0.0
1-353 LMOV CVC212 0.33. HP 0.3 0.0 0.0
1-102 LMOVCC653 0.13 HP 0.1 0.1 0.8 0.1 0.1
.1-871 1M O V M D (R )323A , 1.9 H P . 1 6 '0.0 ....... 0.0

1.3 Manual Control Loads__

1-366 MOV SI4A 3H....3HP 2.5 0.0 " 0.0

1-383 MOV S11513 1.6 HP 1.4 0.0 0.0
1 - 6 8 4 W R -6 ..... .. 0 .0 0 .0 0 .0
1-408 MOV SW ICA 0. 0 13 HP 0.1 0.00 • __.. _ _... 0.0
1-361 MOV CC601A 0.33 HP 0.3 0.0 0.0
1-363 MOV CC612A 0.33 HP 0.3 0.0 0.0
1 -3 8 1 M O V S I9 A " I . H P . 0 .9 0 .0 " . . . . . .. 0 .0
1-359 MOV CC600 . . I HP 0.9 0.0 0 .... " ii 0.0
1-444 MOV RHR11 2.6 HP 2.2 0.0 _ 0.0
1-365 MOV SWI400 1.6 HP 1.4 0.0 0'.0
1 -4 4 5 . M O V C C 4 0 0 A 1 H P , . 0 .9 0 .0 . . . . .. . _ _.. .. . _ _ " 0 .0
1-374 MOV S1351A 2.6 .. [ 2.2 0.0 "_0.0

2
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C-042-001 - Revision 6 - Appendix 3 - Diesel Generator 1A KiloVolt-Ampere Loading Appendix 3 - Page 2 of 4

DIESEL GENERATOR A LOAD INFORMATION __" ,,, ..- _" " .

M-otor# Name Load Units kWe kWe @60 Sec. Load PP kVA@60 Sec. kVAR @60 sec
1-430 MOVRHR400A 0.66 HP 0.6 0.0 1 0.0
1-373 MOV SI350A 2.6 HP 2.21 0.0.... , 0.0
1-448 MOV CVC440 1.6 HP j 1.4 0,0 T 0.0
1-130.b .2MOVSi2O9 .1.6 HP 1.4 0.0 " 0.0
1-387 MOV SISA .. 1.4 HP 1.2 0.0- " . .-... 0.0
1-379 MOVSI300A 2.6 HP 2.2 0.0 ____.....0.0

1-415 MOVMS100A 0.33 HP 0.3 0.0 0.0
1-059 Batt Rm Ex.Fan. 3 HP 2.5 2.6 0.8 3.3 2.0
1-149 MOVRHR299A 1.6 HP 1.4. 0.0 0.0
1-401 .MOV SW60IA 0.13 HP 0.1 0.0 . 0.0
1-1225 Cntmt Vent Mon 0.75 HP 0.636 0.66 0.8 0.8 0.5
1-1223 0. Bldg.Mon 0.75 HP 0.636 0.66 0.8 0.8 1 0.5
1-1153 IAADyerlC... 7.751kW 7.8 7.8 1.0 7.8 0.0
1-355 MOVPR1A 1 HP 0.9 0.0 0.0
1-631 MOVICS2A 1 HP 0.9 0,0 / 0.0

.1-670 MOVLOCA2A 0.13 HP .0.1 0.0 .. ... __' 0.0

1-672 MOV SA7003A 0.13 HP 0.1 .0.0 _ ..... 0.0
1-815 H2 Ana l .A 2.74 kW 1 2.7 2.8 1,0 2.8 0.0
1-368 . MOV.SI2A 1.4 HP. 1.2 0.0 0.0
1-321 MOV SI3 1.4 HP 1.2 0.0 I ........ _'_0.0

1-399 MOV SWI300A 0.66 HP 0.6 0.0 1 0.0

1.4 " SI.Trip, Manual Reset . ...... .. _ _ . _

1-117 A comp1A 40 HP 33.9 0.0 _. 0.0
1-1356, Waste Gas CP1B 25 HP 21.2 0.0 ..... . 0.0
1-137 TB.Turning Gear 40 HP . , 33.9, 0.0 " 0.0
1-013 Fire PumpjA 200 HP 160.4 0.0 _ ...... .......... 0.0

P R Htr Backup Grp A 230.4 kW 230.4 0.0 ..... o0.0

2.1 Step C SI SqLoads

1-371 .MOV S120A 12.8 HP'- 10.9 0.0 0.0
1-764 MOV CC6A 0.66 HP 0.6 0,0 '" . . ...... 0.0
1-386 MOVSI11'1A 1.6 HP 1.4 0.0 ......... " 0.0

1-377 7MOVSI302A . 7.6 HP 6.4 0.0 ..... .. 0.0
1-232 MOVFW12A 5.3 HP 4.5 4.6 0.8 5.8 3,5
1-280 AFWPIA LO Pmp 2 HP 1.7 0.0 _ ...... 0.0

2.2 . Step 1 SISeq Loads: __"__ .... __..

1-020 SI Pump 1A 800 HP 6 4 1.5 687.2 0.9 763.6 332.8

2.3 Step 2 SI Seq Loads . I_ _" ...... _

1-025 RHR.PUmWp 1lA 200 HP 160.4 147.3 0.9 163.7 71.3
1-298 RHR Pit FCU IA . 1.5 HP 1.3' 1.3 0.8 1.6 1,0

2.4 . • Step 3 SI Seq Loads j -_
1-107 ICS Pump 1A 250 HP 200.5 179.3 .. 0.9 199.2 86.8
1-419 MOV ICS5A 0.66 HP 0.6 0.0 .... 0.0
1-420 MOV ICS6A . 0.66 HP 0.6 0.0 0.0
1-449 SV FItr .1A Htr 36.8 kW 36.8 36.8, 1.0 36.8 0.0
1-126 SV Exh Fan 1A 25 HP 21.2 21.8 0.8 27.3 16.4
i-127 SBV Fan 1A 25 HP 21.2 21.8 038 27.3 16.4
1t238 SBV Fltr 1A Htr 27.6 kW 27.6 27.6 1.0 27.6

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



C-042-0(1 - Revision 6 - Appendix 3 - Diesel Generator tA KiloVolt-Ampere Loading Appendix 3 - Page 3 of 4

DIESEL GENERATOR A LOAD INFORMAT"ION I 1  .. ......

Load Units ,We k We @ 60 Sec. Load PP AVA@ 60 Sec. kVAR 60 sec

2.5 Step 4 SI Seq Loads
1-023 SW Pump WA . 400 HP 1 320.7 330.7. 0.9 367.4 ,. 160.2

1-242 SW Strainer IA1 1.5 HP 1.3 1.3 0.8 16. 1.0

2.6 step 5 SI Seq Loads _ _ ' ........ _'_" '___

1-120 Containment FCU 1A 125 HP 100.2 116.9 0.9 129.9 56,6
1-156 Containment FCU 18 12.5 HP. 100.2 116%9 0.9 129.9 56.6
1-583 Dome Fan IA 20 HP 16.9 17.4 L 0,8 21.8 1 13.1
1-394 .. MOVSW903A 0.33 HP 0.3 0.3 1 0.8 0.4 , 0.2
1-395 MOV SW903B 0.33 HP -0.3 0.3 0.8 0.4. 0.2

2.7 "Step SI Seq Loads ........... _ ... ..

1-024 AFW p. 300 HPI 240.6 260.7 0.9 1 289.7 126.3
1-982 •AFWP1A FCU 3H 2.5 2.6 0.8 3.3 , .. 2.0
1-426 .MOVBT2A 0.33 H 0.0

2 Step 7 SI Seq Loads -....... _

1-021 CC Pump 1A " , 250 HP 200.5 176.2 0,9 195.8 -77 85.3

2.9 Step 8 SI Seq Loads -s _ ,,

1-02-2 SW Pump 1A2 400 HP 320.7 330.7 0.9 367.4 160.2
1-243 : SW Strainer 1A2 1.5 HP 1.3 1.3 0.8 1.6 1.0

2,10 . . Step 9SI Seq Loads _,_'" ... . " _,_._. ._.._:_
1-349 IA Compr 1C 40 HP 33,9 0 0.8 0.0 0.0

17-411 r . Bat 1AHtr 1Al 4.5kW 4.5 0.0 1.0 0.0 0.0
1-412 Bat lB Htr 1B1 4.5 kW 4.5 0.0 1.0 0.0 U00
1-667 Batt Rm FCU 1A 1.5 HP 1.3 1.3 0.8 1.6 1.0
1-265 CRM Recirc Fan 7.5 HP 6.4 6.6 0.8 8.3 . 5.0
1-315 CRM Chiller iA . 38.7 kW 38.7 39.9 0.8 49.9 29.9
1-317 CRM Fan IA 20 HP 17.0 17.5 0.8 21.9 13.1
1-463 CRM Chiller Pump 3 HP 2.5 2.6 0.8 3.3 2.0
1-201 TB FCU 1A .. 5 HP 4.237 4.37 0.8 5.5.....5.5 3.3
1-298 RHR Pit FCU 1A 1.5 HP ..... _0.0

1-131 AB Mezz FCU .A , . 5 HP 4.237 4.37 0.8 5.5 3.3
1-164 AB Bsmt FCU 1A 7.5 HP 6.4 6.6 0.8 8.3 5.0
1-601 CRDM Rm FCU IA . 5HP 4.237.. 4.37 0.8 5.5 3.3
1-436 OGIA Start NC j 7.5 HP 6.4 6.6 0.8 8.3 5.0
1-1009 Damper ACC3A 0.2 HP 0.2 0.2 ] 0.8 0.3 0.2
1-1082 . ABFanFIoorFCU . 10 HP 8.5 ....t 8.8 0.8 :11.0 , .6,6
1-1084 .AB Bsmt FCU IC.-. 7.5 HP 6,4 . 6.6 0.8 8.3 5.0

2.11 Step 10 sli Seq Loads }..............___.
1-068 . BA Xfer Pump IA 15 HP 12.7! 0.0 .... ....... 0.0
1-067 ChargjngPum _A 100 HP 80.2 0.0 - 0.0
1-133 ZpC . 127 HP 101.8 0.0 '....". ... 0.0
1-178 SFP Pump IA . { 40HP 33.9 0 0.8, 0.0 0.0

OCR 3089, Recorder Replacement 0.6 0.6 1.0 0.6 1 0,0
.Cable Losses & Overload Htr Losses 26.3. 23.16 1.0 232 ,. . 020
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DIESEL GENERATOR A LOAD INFORMATION , "___

Motor# Name . Load Units kWe kWe @ 60 Sec. Load PF kVA @ 60 Sec. WAR @ 60 sec
SS Txfmr Load Losses ..... 25.5 20.4 1.0 20.4 0.0

"___ TOTAL LOAD .... _ 3754.1. 2827.2 0.8915 3171.5 1386.9
....... '3149.1
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S- --- ----------------- r V
DIESEL GENERATOR B LOAD INFORMATION

Motor# Name Load Units - kWe We @,60 Se,. Load.PF .IkVA @60 Segc.

1.1 Maintained Contact Loads .

1-143 ChgrBRB-108 1 150A A 36.0 3.6 . 1.0 3.6
1-153 IXFMR BRB-106 75 kVA 60.0 148.8 0.8 18.5
1-332 InvBRB-111 . . 7.5 kVA 16.0 9.6 1.0 9.6
1-357 Inv BRB112 7.5 WA. " 16.0 6.4 1.0 6.4
.1-184 XFMRRPB-11 15 kVA. 12.0 10.5 0.8 13.1
1-344 IA Dryer B. 3 kW 3.0 3.0 1.0 3.0
1-302 BAHIT 1B 37.5 kVA: .. 30.0 5.4 0.8 6.8
1-166 H2 Anal Htd Ln 5.6 kW . 5.6 ..6 1.0 5.6
1-350 Inv BRD-109 5 kVA. 9.1 6.6 1.0 6.6
1-245 TAT Aux's 1.5 kVA_, 1.2 1.2 0.8 1.5
1-669 ChgrBRD-108 150 A 34.1 34.1 1.0 34.1
1-860 Proprietary 25 WA 20.0 14.7 .... 0.8 18.4
1-953 Chgr BRA/B-1"08 150 A 0.0 0.0 ...... _ ....

i.2 Auto Start Loads -' -

1-049 MOVRHR1B 4 HP 3.4 0.0
1-205 MOVC13 4 HP 3.4 0.0
1-979 CC Pump IB FCU 2 HP 1.7 1.8 0.8 2,3
1-139 DG FOXfer Pump 0.75 HP 0.636 0.66 0.8 0.8
1-421 MOV ICS5B ._" 0.66 HP_.......
1-422 MOV]CS6B.. .0.66 HP ... .. __.........

1-208 RHRSump Pump 2.5kW 2.5 0.0 0
1-148 ICS Pump I B 250 HP .... ____...

1-118 DGVentFan IB 25 HP 21.2 I 21.8 0.8 27.3
1-452 SH Exh Fan lB 151HP 12.7 1 13.1 0,8. . '164
1-155 Trav Screen 1B2 2.25 HP 1.9 2 0.8 *2.5
1-291 TB HP Sea[ Oil 20 HP 17.0 17.5 0.8 21.9
1-052 MOV BT2B1 0.33 HP. 0.3 0.0
1-1113 DGiBTurboPmp 0.75 HP. .0.636 0.66 " 0.8 1 0.8
1-259A DG1B Circ Pmp 1 H P 0.9 0.9 0.8 1 1.1
1-259B DGIB Imm Htr . 15 kW 15.0 0.0
1-122 MOVMS2B. .0,5 HP 0.4 0.0 _ _ _

1-1014 SBV HydrPack 1.25 HP 1.1 1.1 0,8.. -1.4
1-342 MOV CVC211 0.33 HP 0.3 0.0
1-630 C02 Tank Compr . . 3 HP . 2,5 0.0
1-050 MOV RHR2B 4 HP 3.4 -0.0 .... _ ____,,,,

1-671 MOV LOCA2B 0.13 HP 0.1 0.0
1-870 DDT Emer Pump 15.5 kW 15.5 0.0
1-673 " MOV SA7003B 0.13 HP 0.1 0.0 ....... "_'
1-872 MOV MD(R).323B 1.9 HP 1.61 0.0 • _, ,' ...... ". '

1.3 Manual Control Loads _

1-367 MOV S14B .3 HP 2.5 0. 0
1-356 MOV PRIB 1 HP 0.9 0,0 .......
1-683 ' WR-5 , , " __ 0.0 0.0
1-715 WR-19 0.0 0.0 ... . ...
1-686 WR-9 0.0 010 .. ..
1409... MOVSW108 . 0.13 HP .. 0.1 0.0 _

1-362 MOVCC601B 0.33 HP 0.3 0.0 ... .... ......
1-364 MOVCC612B 0.33 HP [ 0.3 0.0
1-382. MOV SI9B I HP [ 0.9 0.0
1-385 .MOVSI15A 1.6 HP ... 1.4 0.0
1-516 1 MOV LD60 1 1.6 HP 1.4 0.0 .... ._.... __._.
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DIESEL GENERATOR B LOAD INFORMATION _ ___ _'_"_ "

Motor # Name Load Units kWe *kWe @ 60 Sec. LoadPF kVA @.60-Sec.
1-446 MOV CC400B 1 HP 0.9 0.0 . ........
ý1-375 MOV S1350B 2.6 HP "2.2 0.0 1 _ '
1-433 MOV RHR400B 0.66 HP- 0.6 0.0. . ___''._. ....
1-376 MOV S1351B. 2.6 HP 2.2 ..0.0 1 ....-,. '
1-140. MOV S1208 1.6 HP 1.4 0.. 0
1-388 MOV SI5B .4 HP 1.2 0.0
1-380 MoV 81300B 2.6 HP 2.2 .0'0
1-416 MOV MS100B 0.33 HP 0.3 _0.0
1-215. BattRmExFan 1 _3HP 2.5 2,6 0.8 3.3
1-150 .. MOV RHR299B 1.6 HP " 1.4 0.0 .....
1-402 MOV $W601B 0.13 HP . 0,1 0.0
1-1227 Cntmt Vent Mon 0.75 HP 0.636 0.66 0.8 0.8
1-1224," Aux Bldg, Mon. 0.75,HP 0.636 0.66 0.8 0.8
1-941 MOV JCS2B .T 1HP . 0.9 0.0
1-923 H2 Anal 1B 2.74,kW 2.7 •2.8 1.0 2.7
1-370 MOV SI2B 1.4 HP 1.2 J 0.0 _

1-403 . MOV SW1300B. 0.66 HP 0.6 j 0.0"_'_0_

1.4 SI Trip, Manual ,Reset

1-117 LA Compr 1 A 40 HP 3319 0.0 _ "
1-135 Waste Gas CP1B 25 HP 21.2 0.0:
1-137 TB Turning. Gear 40 HP 33.9 0.0
1-234. Fire Pump 1B. - 200 HP 160.4 0.0
PRZR Htr Backup GrpB , 192 kW 179.2. 0.0 -

-2.1 Step 0 SI Seq Loads -

1-372 MOV SI20B 12.8 HP 10.9 0.0
1-763 MOV CC6B . 0.66 HP 0.6 0.0
1-384 MOVSI11B 1.6 HP 1.4 0.0

1-378 MoV S1302B . 7.6 HIP 6.4 .0.7.6 P 6 4 0, ".. .. . .. ......

1-236 MOV FW12B . 5.3 HP 4.5 4.6 0.8 5.8.
1-281 AFWP1B LO Pmip 2 HP 1.7 0.0 _

2.2 Step 1 SI Seq Loads ''_...

1-027 SI Pump 1B 800 HP :641.5 687.2 0.9 763.6
1-183 AB Bsmt FCU 1B 7.5 HP 6.4 6.6 0.8 8.3

2.3 Step 2 SI Seq. Loads ... ..... . ..

1-032 RHR PupjB 200 HP 160.4 147.3 0.9 163.7

1'-299 RHR Pit FCU 1 B 1.5 HP . 1.3 1,3 0.8 1 1.6

2 .4 S t e p 3 S I S e L o a d s ...... . ..... . .

1-148 ICS Pump IlB 250 HP 200.5 179.3 0.9 199.2
1-421 MOV ICSSB ] 0.66 HP 0.6.f 0.0 .
1-422 MOV ICS6B1 0.66 HP 0.6 " 0.0 .. . . ." .....
1-450... SVFitrlB.Htr 36.8 kW 36.8 - 36,8 1.0 36.8
1-144 SV Exh Fan 1B:., 25 HP . 21.2 1 21.8 0.8 27.3
1,-145 SBV Fan IB 25 HP 21.2 21.8 0,8.. 27.3
1-239 SBV FItr l1B Htr 27.6 kW 27.6 j 27.6 1.0 27.6

:_'"" __" ' _ _ _ __ _ __I_ _ .. .... .. '=: . .... _ _ _ __ _ __ _ __ _........ _ _ _ "_ _ _ ,,, _ _ _ _ I _ _ _

C-042-001 Rev 6 Add C Appendices.xls
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DIESEL GENERATOR B LOA INFORMAT.ION _

Motori Name Load Units We Me 60 Sec. Load PF W 6
25 Step 4 Sl Seq L•ads

1-030 SW Pump1B1 400 HP 320.7 330.7 .0.9 367.4
94 SW Strainer 18B1 1.5 H P 1.3. 1.3 0.8 1.6

2,6_.____ Step S SI eq Loads - -..... .......

1-121 Containment FCU 1C 125 HP 100.2 116.9 0.9 129.9
1-157 Containment FCU 1D.125 HP 100.2 116.9 0.9 129.9
1-584. Dome Fan 1B 20 HP 16.95 . 17.46 0.8 21.8
1-396 MOV SW903C 0.33 HIP 0.3 0,3 0.8 0.4
1-397. MOV SW9O30 . 0.33 HP 0.3 0.8 0.4

2.7 S

1-031 AEW Pump.B. . 300 HP 240.6 260.7 0.9 289.7
1-052 MOV BT2B 0.33 HP.
1-211 TB Bsmt FCU 1B 5 HP 4.237 4.37 0.8 5.5

2.8 Step 7 s , Seq Loads_ _ ... _

1-028 CC Pump I B 250 HP 200.51 176.2 1 0.9 195.8

2.9 § e o..

1-029 SW. Pump 1 B2 400 320.7 330.7 0.9 .367.4
.1,-252 . SW Strainer 1B2 1.5 HP 1.3 " 1.3 _0.81.6

2._10 ]Step SI Seq Loads

1-151 IA C6mpr 1 B .40 HIP . 34.9 0.8 43.6
1-439 BatlAHtrlA2 4.5 kW 4.5 1 0.0 1.0'.. 0.0
1-440 Bat 1B Htr 1B2 4.5.kW- 4.5 0.0 7 61.- 0.0
1-668 IBatt Rm FCU 1B 1.5 HP 1.3 1.3 0.8 1.6
1-266 CRM Recirc Fan 7.5 HP 6.4 . 6.6 0.8 8.3
1-316 CRM Chiller 1B 38.7 38.7 39;9 0.8 49.9
1-318 ... CRM Fan 18 20 HP 17.0 17.5 0.8 21.9
1-464 . CRM Chiller.Pump. .3 HP 2.5 2.6 0.8 3.3
1-211 TB FCUIB 51HP
1-299 RHR Pit FCU 1lB -. 1.5 HP ___ _____

1-136 AB Mezz FCU 1B 5 4.237 4.37 0.8 5.5
1-183 AB Bsmt FCU 1B 7.5 HP
1o602 CRDM Rm FCU 1B 5 HP 4.237 4.37 0.8 . .. 5.5
1-141 DGIGIB Start A/C 7.5 HP 6.4 6.6 0.8 8.3
1_.1083... AFan Floor FCU . 10 H 8.5, 8,8 0.8 11.0
1-1085 AB Bsmt FCU 1D 7,5 HP 6,4 6.6 0.8 8.3

2.11 Step 10 Sl Seq Loads _,,_______

1-134• BA Xfer Pump I B 15 HP 12.7 0.0
1-106 Charging. PumplB 100 HP 80.2 0.0 ___

1-248 SFPPu'mp1B .. 401HP J. 33.9 0 0.8 0.0

DCRR3089, Recorder Replacement 1.323 1.323 1.0 1. .3
__ - lCable Losses & Overload Htr Losses 23.16 23.16 1.0 23.2

SS Txfmr Load Losses ..... 20.4 20.4 1.0 20.4

---- ... TOTAL LOAD ..... _ *35 * - 2851.6, 0.89301 3193.3

C-042-001 Rev 6 Add C Appendices.xls
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MUCLEAR PR1DUCTS OPE-ATION
FLOWSeRVE PUMPEVISiOn

Kewaunee Nuclear Plant
Run Out Flow Conditions
8SE.pumps, sOn's 0600-9. -10

Attn.: Mr. James Brandtjen

PoW) Ktssztaena

"42 Meviaml,,s Paexymy
Phitlps5butS, NJ 08U65,

May 23, 2006

Sased on extrapolation of test curves for referenced pumps and sedal 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.

I trust this is enough to resolve your inquiry.

Paul Kaszteina
Supervising Design Engineer
Flowserve Aftermarket Engineering

Flowserve Corporation Proprietary lnf"3mlion

I:

-.
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BRA106 /BRBI 06 DG Load Reductions based On LoadMeasurements
The BRAB 106 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/B 106 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:

I) 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/B 106 (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 ldss of power, therefore in LOCA they would
be deenergized, where during normal operation they are energized.

BRA106
Transformer BRA-I 06 loading is shown in Safeguard Diesel Generator Loading calculation C-042-
001 Rev. 6 Addendum A (Addendum B only applies to DO 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 ofC-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 C1 0915
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 & BRB 106 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 5 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 load for additional conservatism. The total BRA- 106 load will be 20.16 kVA x 1.05 = 21.17
kVA, or 18.82% of the transformer rating (21.17 kVA/ 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.

BREI 06

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-1 06 (motor #
14153 under Maintained Contact Loads) as 60.0 kW starting at Step 0 of the SI sequence ( 75 kW 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 C 10915 Table 4 shows that the C-042-001 load of 60.0kW
.has 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 5 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 kVA, or 23.92% of the transformer rating (17.94 kVA/ 75 kVA = 0.2392). Reducing
transformer load to 23.92% of 60 kW results in 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 measurements is 9.8 kW for IBRB-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(TI/T2) + V(T1/T3) + V(T2/T3)/3 = (484.2 + 484.6 + 484.2)/3 = 484.3
amps = (I(TI) + I(T2) + I(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 BRA105 + BRA127 load.
BRA106 = 19.65 KVA and BRA105 + BRA127 = 2.45 + 16.25 = 18.70 KVA, which checks out.
BRA106 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 KVA = 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 = (T(A) + I(B) + I(C))/3 = (5.2 + 11.0 + 4.1)/3 = 6.77
KVA = 208.6 x 6.77 x 1.732/1000 = 2.45 KVA at 2311 on 5/21/06.

BRA127 Load
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) + I(C))/3 = (36.2 + 53.3 + 45.4)/3 = 44.97
KVA = 208.6 x 44.97 x 1.732/1000 = 16.25 KVA 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 208.1 x 32.8 x 1.732/1000 = 11.82 KVA at an unrecorded time (about 23:00) on 5121/06.

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(TI/T2) + V(TI/T3) + V(T2/T3)/3 = (475.6 + 477.2 + 475.9)/3 = 476.2
amps =(I(T1) + I(T2) + I(T3))/3 = (5.6 1 20.1 + 19.9)/3 = 15.2



CALC. NO. W-A. C-oP.Oo1 4 b 461"
ATTACH MENT- ..... OD 151!-Rev. 0

PAGE _ ~rAttachment 8PAG ...... Page,4.of 6

KVA-476.2 x 15.2 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.
BRAI06 load should be rounded up to 17% or 0,17 demand factor in Bus Load Matrix 1.

BRBI 05 Load
Distribution cabinet power input is calculaited 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) + f(C))/3 = (0.1 + 0.6 + 12.5)/3 = 4.4
KVA = 204.5 x 4.4 x 1.732/1000 = 1.56 KVA at 2052 on 5/21/06.

BRBI27 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 BRAI 05 cable voltage therefore;
volts = (V(AB) + V(AC) + V(BC)/3 =.(206.0 + 204.7 + 204.3)/3 = 205.0
amps = (1(A) + 1(13) + I(C))/3 = (14.1 + 12.7 + 45.6)/3 = 24.13
KVA = 205.0 x 24.13 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(TI/T2) + V(Tl/T3) + V(T2/T3)/3 = (486.5 + 486.5 + 486.1)/3 = 486.4
amps (I(TI) + I(T2) + I(T3))/3 = (22.54 + 27.60 + 21.65)/3 = 23.93
KVA = 486.4 x 23.93 x 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, BIRAI06 primary load should be greater than BRA105 + BRA127 load.
BRAIl06.= 20.16 KVA and BRA105 + BRA127 = 3.26 + 16.05 = 19.31 KVA, which checks out.
ERA106 load should be rounded up to 18% or 0.18 demand factor in Bus Load Matrix 1.

BRAI05 Load
Distribution cabinet power input (assuming negligible voltage drop on cable I S5PO01) 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) + 1(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 I NP0670) 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, with BRA105 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) + I(C))/3 = (33.63 + 53.41 + 42.82)/3 = 43.29
KVA = 214.0 x 43.29 x 1.732/1000 = 16.05 KVA

3BRB106 Primary Load
Transformer is three phase delta-wye grounded, rated at 75 KVA (ref R233). 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(TI/T2) + V(TI/T3) + V(T2/T3)/3 = (496 + 496 + 495)/3 = 495.7
amps (I(T1) + I(T2) + I(T3))/3 = (12.8 + 23.6 + 23.3)/3 = 19.9
KVA 495.7 x 19.9 x 1.732/1000 = 17.09 KVA
17.09 KVA/ 75 KVA = 0.228
BRA1 06 was operating at about 23% of it's rated capacity at 1030 on 3/9/04.
As a check, BRB 106 primary load should be greater than BRB 105 + BR3 127 load.
BRB106 = 17.09 KVA and BRB105 + BRB127 = 2.35 + 11.43 = 13.78 KVA, which checks out.
BRB 106 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 1S6P00 I) 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) + I(C))/3 = (5.46 + 0.54 + 13.06)/3 = 6.35
KVA 213.4 x 6.35 x 1.732/1000 =2.35 KVA

BRB127 Load
Distribution cabinet power input (assuming negligible voltage drop on cable 1NP0671) 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
I S6P086) therefore;
volts (V(AB) + V(AC) + V(BC)/3 = (214.3 + 212.7 + 213.3)/3 213.4
amps= (I(A) + I1(B) + I(C))/3 = (15.58 + 22.20 + 55.0)/3 = 30.93
KVA =213.4 x 30.93 x 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.

B1RA127 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 anips x 1.732/1000. The average of the
three phase volts and amps measured on 11/22/00 will be used, therefore;
volts = (V(TI/T2) + V(TI/T3) + V(T2/T3)/3 = (492 + 490 + 491)/3 = 491.0
amps = (I(Tl) + I(T2) + I(T3))/3 = (11.2 + 23.9 + 23.6)/3 = 19.57
KVA 491.0 x 19.57 x 1.732/1000 = 16.64 KVA
16.64 KVA/ 75 KVA = 0.222
BRA106 was operating at about 22% of it's rated capacity on 11/22/00.
As a check, BR.B106 primary load should be greater than BRBI105 + BRB 127 load.
BRB106 = 16.64 KVA and BRB105 + BRB127 = 1.66 + 11.38 = 13.04 KVA, which checks out.
BRB 106 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 1S6P 001) 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
amnps = (I(A) 4- I(B) + I(C))/3 = (0.08 + 0.48 + 12.98)/3 = 4.51
KVA = 212.1 x 4.51 x 1.732/1000 = 1.66 KVA

BRBI27 Load
Distribution cabinet power input (assuming negligible voltage drop on cable 1NP0671) is calculated
as KVA = volts x amps x 1.732/1000. The average of thethree phase volts and amps measured on
11/22/00 will be used, with BRA105 cable voltage (assuming negligible voltage drop on cable
B $6P086) therefore;
volts = (V(AB) + V(AC) + V(BC)/3 = (212.7 + 211.3 + 212.2)/3 = 212.1 (using voltage at BRB 105)
amps = (I(A) + I(B) + I(C))/3 = (14.4 + 21.8 + 56.7)/3 = 30.97
KVA 212.1 x 30.97 x 1.732/1000= 11.38 KVA
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operation)o.EDG A will have 263kW of cable aid overload heater losses. EDO B will have 23.16kW of'cablo and
overload heater losses.

Purposcofluanace: (lnclude anyPrcIWoasorLmidotnss)

This DIT supports the revision of the KPS EDO loading calculation

Source oflnforrnation: See page 2 ofthis DrIT.
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Cable Data

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

Cable impedance are take from the ETAP provided ICEA and NEC libraries (etaplib503.lib). These values have

been verified by OTL

Overload Heater Dat

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

Lo-ad 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). e

Motor Vendor Data

Westinghouse Data Sheet 68F1 5103 (CCW Pumps)
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 72F44695 (SI Pumps)
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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EDG A

113JkV I Bus 11gulpmenC me:z JL hose IR 101 R jTota R1 IL I%Lojdl Amps Lokss
915:04 024814160V 1 0o116813841 0.23

... .4,41 V Bus 1-5 =T 1-51 '110 1 0128i. 0 008419 0.25

P 6 .'.023 .......3Se r Water PPIA" .6 261"=.051 0 5 ,2 "2

I4.1614160V Bus15 !2 SaeryInfeWate PIP IA 8 541$ 0 585 O~5. 2....... Se K. !2 420. 1-' 0.21179! 0,089.'-S9 10- 102.96 2.83
0.46.4160V Sus-5f 1750 :1251 11 ý0.02128385 000270

T&P .. .... 4. ....... u 4--EOG .A496.2t__ 00009 49628
416V:BsT- **.:IA __750___ 401 .0023 878" OGW9ý:10 558 84

- -12 4.16~1-0V Bus 1-5 . 024:AuxFeedwalerPP, IA `6 220, 0.5347173 0 38.8.
15PP31: 14602560VBus _.25.Resid Heat RmrPP 1A 4601 0.5347173; 0 1

,15P.3:-O .4.. :q- 1107 Con.ah P 5 4S0pa 1P2II 0.532647853 0.00 92 26L 2  871 22. .4
151p05 Fh. 4840Vlus 1-51 1567Conlain FC:UniMt 1 40.0367M5 0;L3LI 145P 1071 _; 2.28
I-P"R 15t....... Csn••in FC:UnitIBS 4- 0 U.4- 0.67-08 0. -•

tslp06 0.49 480V Bus,"t-51 *20 CotainF9Unt ItA 4/0-ý 475j 1 0.0663678-5! 10,35 1451.507 2.28
ISIPOOR B~Vuns1-S1 1:110ontain FCUnit IA. 140 11 110'.067101W7 FO000791' 145LIff IS&j ý15ii 0.57
151 P09 0.4 WO~8V us 1-51 - 021, Comp Cool PP IA 1750 -337' '1 4O:00.6547V; 0~07'7:286.1,106!303.16i 1.92
152PO, 1.4 480V Bus.1-52 •O 55608583521 •9 3
152PO7 S. MCC 52F 1r 0 82 4 8.

4852P. 0VMC52. 17501 2-i" .%II 07 0Q.oosjt2.44i 1001 42.441 0.03
152P09 ;048480V Bus:1-52' 28 380! :" 0;0308248W915

152P10 04818V. Iu:15 lMC C 52C 1500 26' 00294": '00077591 10{ 90 08152P10 0 488•.91)l.... [350 L..0 24; 100 59,92 !, 0
INP030 048.48OV Bus'1-52 MCC 8262 350 11 00396319% 00012i 2451 100 2450 000

- -- I------
N--P-75 q 1 " 3";S,,., . . .."t5Z 0 .- J 0.0 139917-- 0.0012<. 24.51 :100, : 24 101 0,00

I 1480v:~u-s-52 or 62 MCC 6262

!nta 0.4&~8VMO156 21TPH iOlBu Pt 0.004a36 0 0044i 24 5. 100', 24.50; 0.0"
~04i~0 MO 1,2A IMO 52 94~2 .0i385835.t ,0.0112: 3387i,3871 004f

17P3 O.4814B0V-MOCC-52A jlloOCIAXferPPA 12 ;5 2 Li, Z096931~ 1 1341 1.684i 1.3 SVT'L2t 01
15ZAPO4 0.48!460VM0C.1-52A .398 Instiryr AKN 31 95 i 291;1 ýOi082 3ý94' 0  

34 0.01
152AP05, •0.48{480VMCC15,2A: S 116 ODG:VenrSu•pjy1anA : , 119 1 0.5347173,000383 00675' 33 100 330. 022

0.4O1480 FMCC 152A '12 00 1209,93717' 007 02467" 7.: 1t 7.10 0.04
-- .. - ---------

Po .o.. .: : ',• , VMCC1-;%2A. 7•••,s~ o p • . . ..••: • 5Ss Io 4 .o .o•1AP063 F•0k481480VMCCA-52A 1258AM . 'iI tj580' .0.88 932I 100i -30 000
152AP13CA52 _______i982 AFW PumrnAfan Coil 12J7 053 0~ 0 486;100 4.60 00

Wtnt 1 Fan09 3 biS4. 0.05 .. 100 0 0;3 .0 . 3ll0
IINIP0302 O481480VMCO.1w52A ;132 Twrb Turn Gear Oil PP:. )I . . 7 1017 O ______ ..D3100 5900D ý032

iNPOSIO SOVJMCC.1-52A '3StnsiromOC li 115. 0. 01677544i _000231;0,0216i 46Stj I0OW 5, 1
1 NP0633 .0.481i4DV MCC %152A II53 lnstA~r:DryerC 10 '4152 !1.25858158 '. 0 ~,.1912t. 9321 109M32,,ý 0152BPZ2 1: 0.4814BQV.C MOO 1313 BA Hleat Trace IA A4, 237*t 1 Ii.3357' 10091 51 9 7 ~00
i22152BP22R'j 0.0480VMCMC1-52.. 16" !Ctnmt orneent 16 41 7

1j "•1--:05347.1079_p . 222 A 1 , 0. 0 3: 00i , 0.25
~~~0.1677544. 0.00309 0. 0, 45

r> >

C~)

1520PO1 10.481'40VMCC 1-52C '125 Batt Chre DRA10 0..4.4.~~if ~ T o

152CP050.8 80 MC 1-62C [BRA-105fl27(40 20 9l18 35 O o 9 5 1 0L01
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EDG A

IO W kV Bus ... .qument. .izeL . phaso.JR JOLR folalRI [FL IiLzed Aps LossR,
152CP08 O.. 81480V mCC '-52C: 331 Inv :BRA-111 lnt .Busl ,12 [ TJo.l09R93 0125 .19i 61 .. 1 59 0.0oos

152CP09 60OV.MOC 1-52CL 03RA"n00u.4.......' 2,096931i 0 ! . 19: 7 0.02

152 P 0 9 7 0 2 .8 4 W C IBR9 1 735 r 1 0 03 8 1 91 00 2 1 0 4 j 4 . j .0 -0
1SSOO. 020 Inv BC152lR 106 1""2, 32011 7~1.601 0O.0

I.I
BSR............. .. . .. . 7 LOL. 03983%§199l ... 0;000411:80.4 ... 30. .54•, 0.00]

I _ IICIO ý3 1240

152DP04.0A8 1! 4 OV0MCO'1-52 0 '45170231- 23Ft 100[ " 23.00 ..... 0.0

1 N O OI1N PO: 'i - - 4 .40:;' i• • v c M C --I :'Z " 12 3 T, vl W er cs en l . 2 2 2 096 3100 8 4 0 1 4 2 1 4 100• . . ...... 0."-00- -

1 N p i3 4 ,0 4 1 8 V C -~2 522 e e b S a n 1 ' 2 0 1 . 9 9 1 2 4 , 0 4 319 8 S t 1 0 0 ! 2 0 0 .0 1

0NP0341 -•480VMCC1-52O 
1
243ServiceWtrtrainA2 12 991 1i 2096931 0294 0;5016' 28' 100, 2.80i 0.01

~ PPi~nColA11' 1 :20989sf 0.428'.0:6608, 100: " ... • 0.....

' "1 0. 0 -- -----... - -- • • . . . . .. •
152 P1 O 814BOVMCCI 52C 31 Ax 127, 73~nC I 1 -~~F. 9 9 1 00- 01314 71 10 ,- 00

1561 A'40M C15 6 4Aux BidgBsm!lFCA " •12 : 246! .1' 2.098931': 0.0175: 0.5333., 10.5! 100•. . 0... L050j

4S52P00 7 Yho.4 5v 4 OMCC 1 526 BR 2AayzeA 10 12.02 121__ _ ...

V~27P3 0h 13Ht028Ana31 4 125801 '02001

0.4 480V.M CC: S2E 1084-Au .B0d05Bs4t622 1001
C52137:. ... 520.8.. ....1 02 0.

OASP CC 1 52F 12 8 Zone SV Ex1 h Fan A ;2 10 1 0 5 V 0086V 01

152FP•05".. 0: 4840 • -2 isCA 20152FP0 "0 448 .CO 1 582 1- Control Room ACMFn"A 8 851.. 
1L3 5 0

"
30 5 3 00 0j336 0 7581-24 4 10 -- "248 40 01• 4

152FP08 1O4 18A7.M q

01 43 -r-C Waer Sc2•n;l t•78 .. 2', 2.098693112

152F 13 . 0T48 M4 S A0 19. 48 021

INP.. 40 1' .8.4..V MOO.1 .2.d--6r.CR0..• ..... .... '. .A. 112, 2.. 20 9 3 ' 200C9 0F47 '

152FP23:: OS 048 V MOC 1..52F...013 SBV H.•Pa€lcA;0' 194 1 0626"08701r . 18 100- 180 0

02A"'0 O Stran 1A2 15 031429 .31241i k00D 12480. 0.01

0N09+J 4 4 8 ;0MC .-52 -' 0,240 1.58 OO' p.

S52FP26, 0.48 4S0V MCC 1-52F 14223R SChRI3 AB VentPP 262. .... 1! 2U095931P2h 341 50362 1 2 5 .
1 00 1  1 25 " 1

1521P%7. 048l480VMCC 1-52F 1225RMS ChR2L Cnt vntPP 31112 97: 1'.0g9,:100"1• •O125 00
152FP07 . ..: 48480V MCC 1-52FE .83 .00 e32

...... OAS ____.___.__ !o}F-_- . 298, lo ..... Ai I 5an 1 A'O.-'oS3l
4 •0.6601 2. 5!. .. 10 3.50 . 5

152FP21 i 1 4618F. 2.095937C1 F0.00•1 5: 3.tr '033.20 " 0.00

.. .... Total Losses In kW 2.3

Note: Cables that are grayed out supply two separate loads. Their total current values are summed in the subseqluont bolded tine to linSt the loss value.
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EDG B

1 kV B1 81en Isize IL Re IOLR IoaR IF La Amp Loss
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162A05 .48480V MCC01±6 34ntryrAsksy B .2220'1'~.991 0D4613 31 0' 36' 00
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E0G B

ID -k'Bu q~mn Size IL a R C1-LL.R TOISIR IFL %Load A, Los
iNP0343 04 480V MCC14) ?2S2Se7friraln2 £1 &063. 0.9!045 I004 ,0l 00

0,A81?0V 411 '29HPP a112 128
162EPOG 113 UXB-s.tZCB i96931,-0.421IO. 64S2i Z6 10 IS! .

182EP07 0 !48 4V M4CC 4-626 .* 183 Aux Bjý~ y B 12 25 -20391 .3j.ý?,,.1I 10 711 00
162E12 48 80VI1~C 162 ~ if ~rb~d~ FnC8l B I1 :32  ý .99 0.01751 0,2438Z IDZI I~ON' 7.105 0.05

iiffEidi2 0.48' 80V M4CC 1I6 - 0.B Ht CSo IA-I l 4. 1: 0 3 5 7 L ,00014 01 4. .
irp1. 0.481480V MCC' l-2EjM2E- ........... 75 "6 1 i 931O1' .37136U1011

162EP221 0:481480VWC 2R A'roBAHTTna:~1 518 .5 6.74 .100i J 00

110~ýq 40; D 1.25815, 0.17 7.0~ 9.u1 3 9.60: 00
I84B NP332 1 E 248 $post Fruel PoPPB I -------- 5410.0 4 1i 0 45 0 ;0 4

_____04283450, 100 1 . ,4: 0.40
1N ~ 12~0.48 ,480V M C C 1-621-I i9923 1-12 n PP BR n CiA :12 . .t - . 0 0.0

235 .4 096931 3.4i. 0.02
INPJS12 0-48;400V MCC 1.2 J979 IRaC Chlll. 1612 yi~'ý 0w

162J10 08.48V 14C162V... 2662CRS8Pc&AtRs-L - -:10 1.255ij)8S3053 . 5 0,1 8 182.~10
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1624PAB OO48DV MCC 1-62. 1 22 Cli COW 01 2 -1 27 112.9693 057 2: 10 105 0.00

INPOTI2 'F~h.481480V 14CC 1.624f 10=31bCAC 624J r '2lFh17S4 ~ 001 Shvh 3  : 02
48()VSeSnI 23.16i

Note I:Cab I ss th.at areg 9ry V t SUPPlY tWo separate loads.& Their total Qurre£j va~lues. are summeda infthesubsequent baldod fine Wo fid the 0$5 value.
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ESI-EMD Owners Group Guidance Document
EMD 645 E4 Nuclear Service Diesel Engine Ratings at Elevated Temperatures

Introduction / Puroose
Since originally made available to the ESI-EMID Owners Group in 1992, the "EMJ) 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 3

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

Discussion
All EMD 64514 diesels load ratings are based on 90F air irtake (cýombustion air) and
coolant temperatures of less than 190F. The kiloWaff load ratings arý typically
continuous, 2000 hour, 200 hour, 4 hour, antd , hour ratinags. I or exampie, for- a 20
cylinder 645E4 EMD' 999 generator-set the ratings at 90F and coolant temp)eratures of 4
less than 190F are as follows:

o 2600 kW - continuous
o 2850 k.W - 2000 hours/ year
'o 2963 kW - 200 hours / yef"'

.o 3000 kW - 4 hours I year
o 3050 kW - 30 minutes /year

Each of these ratings accumulates the equivalent amoulnt of wear on the diesel. For
example, operating at.2600 KW for a year is equivalent to operating at 3050 KW for half I
an hour. It is recormmended at the conclqsion of operating at or above any of the ratings "1

for the specified 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 inspectio4) atthe next convenient opportunity based on plant
operatifig conditions. These ratings are not cumulative, in 6ther words it is not acceptable
to operate the diesel at 3050 KW for half an hour and then for 2850 KW for 2000 hours
withoui'sp ecting the diesel in between. However, if these ratings are exceeded the
diesel'il1 not fail, but the amount of wear maybe greater than normal as operating above
the specified loads and durations will accelerate wear.

The curve provided by EMD entitled, "EMD 645 Engines - Nuclear Service Engine
Rating at Elevated 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 ratings may be reduced to account for
the increase in wear due to thtehigher temperatures in order to maintain the original
-rnaintenance indrval., The air intake temperature and load .is an average for the period of
time the diesel is operating, .thcrefore aislight. variation (approximately 1/2 % over) in
load is acceptable. 1{owever, the half hour atting of the diesel should not be eceeded :
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
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than normal and the diesel should be inspected at the next convenient opportunity based
on plant operating conditions. J

The curve is based on two generalconditions, operation when the engine coolant
temperature out of the engine is less'T90F and when it is above 190F. Most diesels used
in the nuclear industry have heat exchangers sized such that the maximum expected
engine outlet temperature is less than 190F. However, a calculation.or operating
experience should be used to ensure the temper trdoes not exceed- 190 when
operating at design basis conditions. If the t, iefmperature does exceed 190F during
operation when the air intake temperature is. greater than 90P' then the applicable cUrv6,
needs to be referenced.

For EMD's with the coolant out of the engine less than 190F at air intake temperatures 1
greater than 90F the following applies:

* Use Curve B when operating close to the continuous ratings, and 2000 hour
ratings. This curve is also used for "short time rating" which is defined as 11 0%.
of continuous ratings for 2 hours out of 24 hours,

* 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 outlet tierrperature out of the engine exceeds 190F the following applies:

" Use Curve A for all ratings except the 30 minute rating

" Use Curve C when operating closest to the 30 minute rating.

Below are some examples of how to use the curves using the following example ratings:
2600 KW continuous for one year
2850 KW for 2000 hours
2963 KW for 200 hours
3000 KW for 4 hours
3050 for ½2 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.

Using the 200 hour rating of the diesel, percentage of the rating is determined to be
approximately 99%. Therefore referri/ 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 intetval 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
inspected at the next convenient opportunity.

Suninarv /Conclusion
The purpose of the Diesel Engine Ratings at Elevated Temperature curves are to
determine when additional maintenance should b~e 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 continuous. rating and 900F 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 Y2 hour.rating, the EDG is expected to run and operate even at
an elevated temperature condition.

It is'recommende4 however, as a conservative measure, that for design purposes, these
curves be used as guidelines to establish loading conditions for the engine at elevated
temperature and cooling water conditions.

Jim Golding Jack Murray / Brad Abernathy
ESI-EMD Owners Group Engine Systems, Incorporated
Mechanical Subconmnittee Co-Chairman
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Engine Systems, Inc. A- &.. I- •

(Nuclear Parts & Service

Friday, May 19,2006 Revision 1

Dominion Energy
Kewaunee Powver Station
Attn: Paul DeTemple

Reference: 20-645E4 Engine Ratings with EMD A20 Generator

Gentlemen:

The June 11, 1 992 letter from MKW Power Systems regarding "EMD 645E4 Diesel Engine Ratings at
Elevaled Temperatures" applies to your diesel generators. Therefore your diesels are subject to deratlng
based upon the instructions In the letter and the engine horsepower and generator KW ratings listed below.

Altitude deratin g 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:

a 3600 Brake Horsepower

a 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

* 3950 Brake Horsepower

* 2864 KW

3. Overload Operation for 200 Hr. Rating per year

* 4100 brake Horsepower

* 2973 KW

4. Overload Operation for 4 Hr. Rating per year

* 4150 brake Horsepower

a 3009KW I
17t lrdh oadRD R--0) ... ..

175 Freight Road. Rocky Moun t, NC 278D41I Telephone (252-,977-2720)1 /Fa (252-4446-3830)
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5. Overload Operation for 30 Minutes per year

* 4225 Brake Horsepower

* 3050 KW

The above ratings are not cumulative and (2-5) are got 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-
3517 or by email at robin.weeks@kirbycorp.com.

Sincerely,

Robin L. Weeks
Applications Engineer
Engine Systems, Inc.
(252) 407-8517
fax (252) 446-1134

(7 it unuoptR ' .WAR

175 Fielght Road, Rocky Mount, NC 2780I Teclephonc (252.977-2720)/ Fax (252-446-3830)



1.

3.

50.59 APPLICABILITY REVIEW
(is the activity excluded from 50.59 review?)

Document/Activity number: . C-042-00 1, Rev. 6, Addendum C

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 shori-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
item. Explain in comments if necessary. [Ref. 50.59 Resource Manual, Section 4]

NOTE: If you are unsure if a document or process may be affected, contact the process owner.

Yes No Document or Applicable Contact/Action
S .. Process Regulation,

a El 0 Technical Specifications or Operating License 1OCFR50.92 Process change per NAD-05.14.
....... ___________________Contact Licensing.

bActivity/change previously approved by NRC in Identify NRC letter in comments below. Process
b license amendment or NRC SiER OCFR50.90 change.

licnseaedmeto NRCE. Contact Licensing for assistance.
Activity/change covered by an existing approved ... Identify screening or evaluation in comments below.

C lO El 10CFR50.59 review, screening, or evaluation. I Appendix. B Process change.

d E, 0 Dominion Quality Assurance Program Description I0CFR50,54(a) Contact QA.
(DOM-QA-1) . Refer to NO-AA-101.

e l 0 Emergency Plan I0CFRO54(q) Contact EP.,.
• ~~Refer to FP-R=EP-02.:..

f [ ] Security Plan I10CFRS0.54(p) Contact Security.
Refer to FP-S-SPE-0 I.,

g El 0 IST Plan IOCFR50.55a(f) Contact IST process owner.
Refer.to NAD-01.24.

h E 0 ISf Plan IOCFR50.55a(g) Contact ISI process owner.
Refer to NADs 01.03, 01.05. and 05.11.

in El 0 ECCS Acceptance Criteria 1OCFR50.46 Contact Licensing.
USAR or any document incorporated by reference Process USAR change per N EP-05.02.

D 0 Check YES only if change is editorial (see 10CFR50.71 Contact USAR process owner for assistance.
Attachment A). ._ContactUSAR__ro__ssownrforasistanc __

" Commitment - Commitment changes associated Contact Licensing.
k with a response to Generic Letters and Bulletins, or IOCFRS0 Appendix B Ro nsDng.

if described in the USAR require a pre-screening. Refer to NAD-05.25__.
Maintenance activity or new/revised maintenance

El 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 managerial
directive/procedure (e.g., NAD, GNP, Fleet

m Procedure) or a change to any procedure or other IOCFR50 Appendix B Process procedure/document revision.controlled document (e.g., plant drawing) which isclearly editorial/administrative. See Attachments A

____ and B.

4.: Conclusion. Check one of the following:

[7J All documents/processes listed above are checked NO. 1OCFR50.59 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. IOCFR50,59 does
NOT apply, Process the change under the applicable program/process/procedure..

z 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. IOCFR50.59 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-screening for C 11409, Rev. 0, Addendum A
dated 7/22/05, Pre-screening for Cl 1582, Rev. 0, Addendum A dated 5/27/04, SCRN 03-164-00, SCRN 03-163-00, SCRN 04-092-00, SCRN 03-144-00.

Print name followed by signature, Attach completed form to document/activity/change package.

Prepared by: William A- Hennig I Date: 03/14/2007
(print/sign) $ ., a.

Reviewed by: C: .12 C T! Date: -3 - 1& -0_ " _

(pnint/sign)

Form GNP-04.04.01-1 Rev. J Date: AUG 3 2006

INFORMATION USE

Page 15 of 16



50.59 PRE-SCREENING
(Is a 50.59 screening required?)

I,. Document/Activity number: C-042-00l, 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

necessary.

Yes No V Document/Process Directive/
. .. Procedure

a 10 M Updated Safety Analysis Report (USAR) NEP-05.02

b [] [] * Technical Specifications Bases or Technical Requirements Manual (TRM) NAD-O5. 14,
U 21NAD-03.25

c 11 1, *: Commitments made in response to NRC Gencric Letters and Bulletins, and those described in the USAR NAD-05.25

d E [ * Environmental Qualification (EQ) Plan NAD-01.08

S.. Regulatory Guide 1.97 (RG 1.97) Accident Monitoring Instrumentation Plan NAD-05.22

I ' Fire Plan NAD-01.02

9 LI [ '; Appendix R Design Description NAD-0l1.02

h1 Fire Protection Program Analysis (FPPA) NAD-0L,02

i * Offsite Dose Calculation Manual (ODCM) NAD-05.13

j* Radiological Environmental Monitoring Manual (REMM) NAD-05.13

k i Station Blackout Design Description

1 I [ Control Room Habitability Study

in Plant Drawing Changes/Discrepancies NAD-0S.01

n Calculations/Evaluations/Analyses/Computer Software - Check YES only if: I) It affects a method of evaluation Various
described in the USAR, or 2) It independently (i.e., not part of a modification) affects the licensing or design basis.

o E] 0 Permanent Plant Physical Changes -All require a screening. NAD-04.03

p Temporary Plant Physical Changes (TCRs) - Check No only if installed for maintenance ANDiin effect for less than NAD-04.03E z 90 days at power conditions.

q L [ QA Typing Determinations - Check YES only if reduction in classification, or affects design function as described in NAD-01.01.
USAR. .....

r Setpoint or Acceptance Criteria - Check YES only if change affects plant monitoring, performance, or operation. Various
S E z Plant Procedures/Revisions - Check YES only if the change directly or indirectly involves operating, controlling or NAD-03101

Lconfiguring an SSC differently than described or credited in USAR.

t ii " Engineering Specifications - Check YES only if a design function or design requirement may be affected. NAD-05,03

u 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, scaffolding, shielding, barriers) - Check YES only if installed (or in effect) NAD-08.14,
[] z for maintenance for longer than 90 days at power conditions. GMP-127,

HP-04.002,
FPP-08-09

w L Temporary plant alterations- Check YES only if not associated with maintenance.

x o z Corrective/Compensatory Actions - Check YES only if degraded/non-conforming plani condition accepted "as-is" or GNP- 11.08.03
.. compensatory action taken.

4, Conclusion,-Check one of the following:

LI 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.

Z] 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 82-1 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 orei, c g qualified. Attach completed form to documnent/activity/change package,

Prepared by: : William A. HennitiJ Date: 03115/2007
(print/sign) r2 t- <
Reviewed by: •__f? 1TýZ tC'- /, 4 ( , Date: ' "-
(print/sign)

Form GNP-04.04.01-2 Rev. J Date: AUG 3 2006
INFORMATION USE

Page 16 of 16



1 OCFR50.59 SCREENING

Page 1 of 5
Document/Acti'
Number:

PART 1:

vity
C-042-00 1, Rev. 6, Addendum C SCRN# 07-029-00

Describe the Proposed Activity and Search the KPS USAR
(Refer to 50.59 Resource Manual Section 5.3. 1)

I. 1. 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,)

Ii Yes Z No

Form GNP-04.04.02-1 Rev. F Date: AUG 3 2006

INFORMATION USE

Page 15 of 21



10CFR50.59 SCREENING

Page 2 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 NO QUESTION

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

2. 0 El 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 (e.g., reactor trip, loss of
feedwater, etc) or accident'?

4. z Does the proposed activity involve SSCs whose failure could impact SSC(s) credited in the Safety
Analyses?
Does the proposed activity involve USAR-described S SCs or procedural controls that perform functions

5. [ L] that are required by, or otherwise necessary to comply with, regulations, license conditions, orders, or
Technical Specifications?

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

7. F ] Is the activity a test or experiment'? (i.e., a non-passive activity which gathers data)
Does the activity exceed or potentially affect a design basis limit for a fission product barrier

8. [ (DBLFPB)? If this question is answered YES, this activity requires a 1OCFR50.59 Evaluation.
If the answer to all of these questions is NO, answer PART III as Not Applicable, and proceed to PART IV. A 1 0CFR50.59 evaluation
is not required.
If any of the above questions are checked YES, identify the specific design function, method of evaluation, or DBLFPB involved:

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 of21

INFORMATION USE



10CFR50.59 SCREENING

Page 3 of 5

SCRN# 07-029-00
PART III: Determine Whether the Activity Involves Adverse Effects

(Refer to NMC 5059 Resource Manual Section 5.3.3)
If all the questions in Part II were answered NO, then Part III is:
El Not Applicable
Answer the following questions to determine if the activity has an adverse effect on a design function. Any YES answer means that a
10CFR50.59 Evaluation is required, except where noted in Question 111.3.
111.1. Changes to the Facility or Procedures

YES NO QUESTION

a. Z [ Does the activity adversely affect the design function(s) identified in Part II?

b. Z [ Does the activity introduce an accident of a different type than previously described in the USAR? (see RM
Section 6.2.5)

c. [] [ Does the activity introduce new type of malfunction directly or indirectly affecting an SSC having a design
function identified in Part 11? (See definition in GNP-04.04.02, Section 3.0)

d. Does the activity adversely affect the method of performing or controlling the design function(s) identified
in Part II?

If any answer is YES, a IOCFR50.59 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 II.

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.

c. 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 II.

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.

111.2. Changes to a Method of Evaluation

If the activity does not involve a method of evaluation, these questions are:
Z Not Applicable
YES NO QUESTION

El F] Does the activity use a revised or different method of evaluation for performing safety analyses than that
described in the USAR?

El 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 I OCFR50.59 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 17 of 21
INFORMATION USE



10CFR50.59 SCREENING

Page 4 of 5

SCRN# 07-029-00

111.3. Tests or Experiments

If the activity is not a test or experiment, the questions in III.3.a and III.3.b are:
[Z Not Applicable

a. Answer these two questions first:

YES NO QUESTION

i E l Is the proposed test or experiment bounded by other tests or experiments that are described in the
USAR?

El El Are the SSCs affected by the proposed test or experiment isolated from the facility?

If the answer to both questions is NO, continue to III.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 III.3.a is YES, then these three questions are:
LI Not Applicable

YES NO QUESTION

til L 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?

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

El LII 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 III.3.b is YES, a 1OCFR50.59 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
INFORMATION USE
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10CFR50.59 SCREENING

Page 5 of 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 1OCFR50.59 Evaluation is

E] required,

OR

Z NOT required

2. A change to the USAR and/or any document incorporated by reference is

[ required (Process change in accordance with applicable plant program/process/procedure.),

OR

[ NOT required

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.

Print name followed by signature. The preparer and reviewer shall be 50.59 screening or evaluation qualified. The completed
screening is part of the document/activity/change package. Provide a copy of 50.59 screening to the 50.59 Process Owner/Program
Coordinator.

Prepared By: WilliaivA. Hennig
(print/sign)

Reviewed By: . -c
(print/sign)

I Date: 03/15/2007

/L 'i $ •'.Date: _- _ __________-

Form GNP-04.04.02-1 Rev. F Date: AUG 3 2006
INFORMATION USE
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C-042-001, Rev. 6, Addendum C SCRN 07-029-00
Licensing Basis Documents

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 t00.0%
Continuous 2600 kW at 0.8 P.F. 100.0%
Overload, 2000 hours per year 2860 kW at 0.8 P.F. 410.0%
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".

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 IA and 3518.0 kW for DG lB3. 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 transformner loss loads of 25.5 kW and 20.4 kW the
maximum diesel generator loads are 2945.3 kW for DG IA and 2914.2 kW for DG 113. 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 excccd 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 or Non-conforming Condition

Emergency Diesel Generators IA (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).



OD 151 - Rev. 1
Attachment 1
Page 2 of 16

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 1,7 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
occurTences, 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.
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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.

b. 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.

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

d. 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-



OD 151 - Rev. 1
Attachment 1
Page 4 of 16

site a-c power. Each 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-kVA Peak, 2000 hours per year
* Temperature rise 105'C, Stator-Thermometer
+ Temperature rise 70'C, Rotor-Resistance.
+ Insulation Class, H-Stator and F-Rotor

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 PR. 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 lB. 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 lB. 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.

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.
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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 IA and lB. 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 IA and 480-V switchgear bus 1-62 may ultimately be fed from on-site
power source Diesel Generator lB.
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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
electrical 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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*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.

*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 1 A EDG is the credited dedicated shutdown power
source for Appendix R events. The lB BDG 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
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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. 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.

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.

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

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.

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

6. 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 IA and
3518.0 kW for DG lB. 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 lB. 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 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

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. 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.

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.

a.3. 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 79.20F for the IA EDG and 82.40F for the lB 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 IA and 12'-13' for EDG 11B.

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 79.20F 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 IA 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 IA EDG will require de-rating. This de-
rating would result in declaring the IA EDG Inoperable because it could no longer be
proven that the IA 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 IC instrument air compressor to allow a higher outside ambient temperature for
Operability of the IA 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 IC 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 IC
instrument air compressor will have no effect on the temperature restriction of 79.2°F.

Based on the Technical Specification Surveillance 4.6.a.5 load of 2950 kW, the IA EDG
shall be declared Inoperable when outside air temperatures exceed 78.2°F. The
temperature restriction for OPERABILITY of the 1A EDG is 1.00F 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 IA EDG shall be considered operable but non-conforming below the
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outside temperature limitations since the IA EDG may not perform as expected in all
probable environmental conditions.

1B Emergency Diesel Generator

The IB 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 82.40 F, the manufacturer ratings for the 1B EDG will be exceeded without further
de-rating. Further de-rating would result in declaring the 1B EDO Inoperable because it
could no longer be proven that the IB EDG could carry the TS 4.6.a.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 LB EDO
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 +/- 1.00F. The lB EDG shall be considered operable but non-conforming below the
outside temperature limitations since the 1B EDO 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 EDO and 81.4°F for the IB 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 IA EDO 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
IA EDO 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
EDO intake structure using a hand held calibrated Fluke thermometer. Continue hourly
monitoring at the IA EDO 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 IA EDG intake structure monitoring to every half-
hour. Continue half-hour monitoring at the IA EDG intake structure until the
temperature decreases to below 75 0F 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 Required Action (all local monitoring to be performed at the 1 A EDG intake
structure at a distance of within 1 foot of 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 1 A EDG Return to Routine Monitoring by PPCS Alarm
intake structure
> 75°F at the 1A EDG Increase Frequency of Local Monitoring using Fluke to Every Half-Hour
intake structure
< 75'F at the 1A EDG Return to Local Monitoring using Fluke - Hourly
intake structure
> 78.20F at the 1A Declare 1A EDG Inoperable
EDG intake structure
> 81.4 0F at the 1 A Declare 1 B EDG Inoperable
EDG intake structure

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 Diesel 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.
5. KNPP Appendix R Design Description, Rev. 5, March 2005.
6. KPS Technical Specifications.



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

1.0 PURPOSE

1.1 CAP034030 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).

1.2 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).

2.0 BACKGROUND

2.1 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
CFM. This evaluation will use a vent fan flow rate of 50,000 CFM to
account for uncertainty and degradation (see 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 CFM 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.

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

2.3 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 friom 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 Inputs

3.1.1 Test data taken on August 18, 2005 will be used to determine
,acceptable combustion air temperatures for the specified EDG IA
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 IB
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.

3.2 Assumptions

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

3.2.2 It is assumed that the EDG cooling water heat exchangers and
exhaust 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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55003 (1A EDG) and 55109 (lB 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.

4.0 METHODOLOGY AND ACCEPTANCE CRITERIA

4.1 Methodology

4.1.1 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÷IiCp *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 Btu/lb/0 F
P = density lb/ft3 (0.075 @ 70°F, Ref. 5.5)

AT = Temp @ EDG filters - outdoor air temp

4.1.2 Standard air at 70'F has a density of 0.075 lb/ft3 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 lb/ft3 Since the standard air
density will yield more conservative results, the correction factor
will be disregarded (Ref. 5.5).

4.1.3 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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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.

4.1.4 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 parts 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.

4.1.5 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.

4.1.6 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 EDGIA 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
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* 20.88 + 21,2 + 22.43 + 23.53 = 88°F

4.1.6.2 EDGIB 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
0 89.8 * 0.25 = 22.45
• 95.2 * 0.25 = 23.8
0 22.2 + 22.3 + 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).

5.0 REFERENCES

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

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

5.3 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"t Edition

5.6 CA017971, Calculation of EDG Maximum Room Temperature in
Question

5.7 KPS Work Order 07-1292
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6.0 CALCULATION AND RESULTS

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

6.1.1 EDG IA 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

6.1.2 The heat load per KW of EDG output is determined by:

849,003 +2600 + 60 = 5.4 Btu/min/KW

6.1.3 The additional heat load from operating EDG 1A at 2950KW is:

2950 - 2600 = 350KW

350 * 5.4 * 60 114,289 Btu/hr

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

849,003 + 114,289 = 963,292 Btu/hr

6.1.5 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]

TOA = 79.2 °F

AT = 17.8F

6.2 EDG lB 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]
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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 Btu/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 lB 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 lB 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 CFM 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/lb/0F (0.24)

P = density lb/ft3 (0.07, Ref. 5.5)
AT = Too,,- Toa

Room/Combustion air temp, T,.o,,, = 97°F
Equation will be solved for TOA

50,000 = 787,003 - [(0.24 *0.075) * (97 - ToA) * 60]

TOA = 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 To support operability of EDG IA 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 IA Max Max Calc.
Output Combustion Outdoor Ref.

Air Temp. Air Temp
2950KW 970F 79.20F 6.1.5

7.2 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 970F 82.40F 6.2.5

7.3 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.
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Chart Data

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 Delta 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 95.15 132.5 116.0 16.5 119.0 13.5
2750 2864 2000 96.02 129.5 112.9 16.6 115.9 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 89.7 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 15.01
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1A EDG kW vs Allowable Outside Air Temp
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1 B EDG kW vs Allowable Outside Air Temp
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EDG kW Loading
1A EDG 1B EDG

1 C Instrument Air Compressor OFF
Spent Fuel Pool Cooling ON

C-042-001 Additional Adjusted C-042-001 Additional Adjusted
Addendum C Load Load Addendum C Load Load

60 Second Load 2821.2 34.9 2856.1 2837.5 34.9 2872.4
30 Minute Load 2823 34.9 2857.9 / 2839.6 34.9 2874.5
60 Minute Load 2657 34.9 2691.9 2673.6 34.9 2708.5
120 Minute Load 2019.1 34.9 2054 2035.7 34.9 2070.6
240 Minute Load 2019.1 34.9 2054 2035.7 34.9 2070.6

I% I1itLuuIItell• i ,s UI Ur ,JI

Spent Fuel Pool Cooling ON

60 Second Load
30 Minute Load
60 Minute Load
120 Minute Load
OAfrl Anni,. +- 1 -

0-042-001
Addendum C

2821.2
2823
2657

2019.1
2019.1

Additional
Load
69.8
69.8
69.8
69.8
69.8

Adjusted
Load
2891

2892.8
2726.8
2088.9
2088.9

0-042-001
Addendum C

2837.5
2839.6
2673.6
2035.7
2035.7

Additional
Load
34.9
34.9
34.9
34.9
34.9

Adjusted
Load

2872.4
2874.5
2708.5
2070.6
2070.6
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Diesel Load Reduction - Station Air Compressor IC to OFF

References
E 258
E 1452
E 1603
C-042-002 Rev 6
USAR Table 8.2-1
50.59 Screening

Circuit Diagram MCC 1-52A
Schematic for IC Air Compressor
Logic for IC Air Compressor
DG Load Calculation
DG Load (MAX) For DBA
# 06-044-00

A review of the EDG 1A loads was performed using the above reference drawings.
Maintaining the IC air compressor (1-349) in the OFF position will reduce the load of the
EDG IA 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
IA, which will remain on MCC 5262 and air compressor IB, which will remain on MCC
62A.

In the event that Operations needs to use the IC 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 IC
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

33.9 X 1.03030 = 34.9 kW

Load Change DG 1A (kW) DG lB (kW)

Station Air Compressor IC 34.9 0
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Attachment 4

List of References Included in this Attachment

1. Not Included.
2. Not Included.
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.

4. Not Included.
5. Not Included.
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.

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.

8. 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.

9. Letter from D. A. Strickland (MKW Power Systems, Inc.) to M. Anthony (Duke
Engineering and Services, Inc.), dated June 11, 1992.

10. Enclosed in attachment 2.
11. 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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line ,- 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 100% 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.

8.3 Onsite Power System

8.3.1 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 IE

(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
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480 volt emergency buses. En 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; we 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 automatic

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 supplied 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

compressor 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
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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 Mi. 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.

8.3.2 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 Its 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:

DISTRIBUTION:
Docket File
NRC PDR
L PDR
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BScharf (10)
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CParrish
Gray File 4
Chaffman, ASLAB

The Commission has issued the enclosed Amendment No.3)to Facility
Operating License No. DPR-43 for Kewaunee Nuclear Power Plant. The
amendment consists of changes to the Technical Specifications in 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 Ventilation System, the Auxiliary Building Special
Ventilation 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 Injection.

Copies of the Safety Evaluation and the Notice of Issuance are also

eŽnclosed.

Sincerely,

Original signed Mby
S. A. Varga

Steven A. Varga. Chief
Operating Reactors Branch #1
Division of Licensing I

Enclosures: 5 toPR41. Amendment No.'//to DPR-43
2. Safety Evaluation
3. Notice of Issuance

cc: w/enclosures
See next page
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. UNITED 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 Corporation
*Post Office Box 1200
Green Bay, Wisconsin 54305

Dear Mr. Mathews:

The Commission has issued the enclosed Amendment No. 33 to Facility
Operating License No. DPR-43 for Kewaunee Nuclear Power Plant. The
amendment consists.6f changes to the Technical Specifications in response
to your application transmitted by letter dated November 16, 1979.

The amendment revises the Technical Specifications in respect to (a)
reactivity anomalies and reporting requirements; (b) testing requirements
for the. Shield Building Ventilation System, the Auxiliary Building Special
Ventilation 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 Injection.

Copies of the Safety Evaluation and the Notice of Issuance are also
enclosed-.

S'ncerely, (, )

S evn ~7Varga,Cjf
Operating Reactors #ranch #
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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Mr.Eugene R. Mathews
Wisconsin Public ServiceCorporation

cc: Steven E.,Keane, Esquire
Foley. and Lardner
777 East Wisconsin Avenue
Milwaukee, Wisconsin 53202

Kewaunee Public Library
822 Juneau Street
Kewaunee, Wisconsin 54216

Stanley LaCrosse, Chairman
Town of Carlton
Route 1
Kewaunee, Wisconsin 54216

U. S. Environmental Protection Agency
Federal Activities Branch
Region V Office
ATTN: EIS COORDINATOR
230 South Dearborn Street
Chicago, Illinois 60604

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

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

Director, Criteria and Standards Division
Office of Radiation Programs (ANR-460)
U. S. Environmental Protection Agency
Washington, D. C. 20460

2'
,/
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0 .UNITED STATES
S -NUCLEAR REGULATORY COMMISSION

WASHINGTON, 0. C. 20555

WISCONSIN PUBLIC SERVICE CORPORATION
WISCONSIN POWER AND LIGHT COMPANY

MADISON GAS AND ELECTRIC COMPANY

DOCKET NO. 50-305

KEWAUNEE NUCLEAR PLANT

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 33
License No. DPR-43

1. The Nuclear Regulatory Commission (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 rules and regulations
set forth in 10 CFR Chapter I;

B. The facili~ty will operate in conformity with the application,
the provision of the Act, and the rules and regulations of
the Commission;

C. 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 Comiiiission's regulations;

D. 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

E. The issuance of this amendment is in accordance with 10 CFR Part
51 of the Commission's regulations and all applicable requirements
have been satisfied.
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2. 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:

(2) Technical Specifications

The Technical Specifications contained in Appendices
A and B, as revised through Amendment No. 33., are
hereby incorporated in the license. The licensee 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

/St even A. Varga, C f\e
Operating Reactors a anch I1
Division of Licensing

Attachment:
Changes to the Technical

Specifications

Date of Issuance: April 8, 1981



ATTACHMENT TO LICENSE AMENDMENT

AMENDMENT NO. 33 TO FACILITY OPERATING LICENSE NO. DPR-43

DOCKET NO. 50-305

Revise Appendix A as follows:

Remove pages

TS 3.5-2

TS 3.8-2

TS 4.4-5

TS 4.4-6

TS 4.6-1

TS 4.12-1

TS 4.12-2

TS 6-17

Insert pages

TS 3.5-2

TS 3.8-2

TS 4.4-5

TS 4.4-6

TS 4.6-1

TS 4.12-1

TS 4.12-2

TS 6-17



Basis: Instrumentation has been provided to sense accident conditions and to

initiate operation of the engineered safety features.1) Section 2.3 of these

specifications describes the limiting safety system settings for the protective

instrumentation.

Safety Injection

Safety injection can be activated automatically or manually to provide additional

water to the reactor coolant system or to increase the concentration of boron

in the coolant.

Safety injection is initiated automatically by (1) low pressurizer pressure,

(2) low main steam line pressure in either loop and (3) high containment

pressure. Protection against a Loss-of-Coolant Accident is primarily through

signals (1) and (3). Protection against a Steam Line Break is primarily by

means of signal (2).

Manual actuation is always possible. Safety Injection signals can be blocked

during those operating modes where they are not "required" for safety and where

their presence might inhibit operating flexibility; they are generally restored

automatically on return to the "required', operating mode.

TS 3.5-2 Amendment No. 33



6. Direct co-unication between the control room and :he operating floor

of the containment shall be available whenever changes in core geometry

are takihg place.

7. Heavy loads, greater than the weight of a fuel assembly, will rot be

transported over or placed in either spent fuel pool when spent fuel is

stored in that pool. Placement of additional fuel storage racks is

permitced, however, these racks may not traverse directly abov'e spent

fuel stored in the pools.

8. The containment ventilation and purge system, including the

radiation monitors which initiate containment ventilation isolation,

shall be tested and verified to be operable i=ediately prior to a

refueling operation.

9. A. The spent fuel pool sweep system, including the charcoal

adsorbers, shall be operating during fuel handling and

when any load is carried over the pool if irradiated fuel

in the pool has decayed less than 30 days. If the spent

fuel pool sweep system,. including the charcoal adsorber,is not

operating when required, fuel movement shall not be started (any fuel

assembly movement in progress may be completed).

T5 3.8-2 Az2endment No. 33



to this value.

c. Residual Heat Removal System

1. Those portions of the Residual Heat Removal System external to the

- isolation valves at the containment shall be hydrostatically tested at

-- 350-psig at each major refueling outage, or they shall be tested during .

S..their use in normal operation at least once between successive major

refueling outages.

.- 2. The total leakage from either training shall not exceed two gallons per hour.

... - -Visible leakage that cannot be stopped at test conditions shall be

. suitably measured to demonstrate compliance with this Specification.

3. Any repairs necessary to meet the specified leak rate shall be accomplished

within seven days of resumption of power operation.

d. Shield Building Ventilation System

. -.l :At- least once per operating cycle or once every 18 months whichever occurs

first, the following conditions shall be demonstrated:

..... A', Pressure drop across the combined HEPA filters and charcoal adsorber banks

is less than 10 inches of water and the pressure drop across any HEPA

-- .. -filtir bank is less than 4 inches of water at the system design flow rate (+O7.

B. Automatic initiation of each train of the system.

C. Operability of heaters at rating and the absence of defects by visual inspection

2. A.- The in-place -DOP test for H EPA filters shall be performed (1) at least once

per- 18 months and (2) following painting, fire, or chemical release in

any ventilation zone communicating with the'system.

B. The laboratory tests for activated carbon in the charcoal filters shall

be performed (1) at least once per 18 months for filters in a standby

.status or after 720 hours of filter operation, and

TS 4.4-5 4Amendment No. 33



following painting,. fire or chemical release in any

ventilation zone .'commnunicating with the system. -
C. Cold DOP testing shall be performed after each comp.lete or partial

replacement of a HEPA filter bank or after any maintenance on the

system that could affect the HEPA bank bypass leakage.

D. Halogenated hydrocarbon testing shall be performed after each

complete or partial replacement of a charcoal adsorber bank or

after any maintenance on the system that could affect the

charcoal adsorber bank bypass leakage.

E. Each train shall be operated with the heaters on at least 10 hours

every month.

3. Perform an air distribution test on the HEPA filter bank after any

maintenance or testing that could affect the air distribution witlhin

the systems. The test shall be performed at designflow rate (+lOZ).

The results of the test shell show the air distribution'is uniform

within +20%.

4. Each train shall be determined to be operable at the time of its

periodic test if It produces measurable indicated vacuum iUthe

annulus within 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.

e. Auxiliary 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.1 through 4.4.d.3 except for Specification 4.4.d.2.E.

2. Each train of Auxiliary Building Special Ventilation System 3hall be

operated with the heaters on at least 15 minutes every month.

TS 4.4-6 A-i6 endment 1,1o. 33



4.6 PERIODIC TESTING OF Elt NCY 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 in

accordance with the intent of Paragraph 6.4.1 and 6.4.3 of IEEE 387-1977. I

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 one minute. During

this test a checkout of emergency lighting will be performed.:

3. Each diesel generator shall be inspected at each major refueling outage.

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.

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.

TS 4. 6-1 Amendment No. 33



4.12 SPEY" FUEL POOL SUi.EP SYST'-'.

Applicabilit•y

Applies to testinp and surveillance requirer'ents for the spent fuel pool sweep

system in Specifications 3.8.a.9.

Objective

To verify the performance capability of the spent fuel pool sweep systen.

Specification

a. At least once per operating cycle or once every 13 ronths, .hichever occurs

first, the follouring conditions shall be demonstrated:

1. Pressure drop across the combined IIEPA filters and charcoal adsorber

banks is less than 10 inches of water and the pressure drop across

any HEPA bank is less than 4 inches of water at the system design

flow rate (tlO%).

2. Automatic initiation of each train.

b. I. The in-place DOP test for HEPA filters shall be performed (1) at least

once per 18 months and (2) following painting, fire, or chemical release

in any ventilation zone communicating with the system.

2. The laboratory tests-for Activated Carbon in the charcoal filters shall

be performed (1) at least once per 18 months for filters in a standby

status or after. 72.0 hours of filter operation, and (2) following painting,

fire, or chemical release in any ventilation zone communicating with the

system.

3. Cold DOP testing shall be performed after each complete or partial

replacement of a HEPA filter bank or after any maintenance on the system

that could affect the HEPA bank bypass leakage.

TS 4. 12-1 Amendment No. 33



4. Halogenated hydrocarbon testing shall be performed after each complete

or partial replacement of a charcoal adsorber bank or after any

maintenance on the system that could affect the charcoal adsorber

bank bypass leakage.

c. Perform an air distribution test on the HEPA filter bank after any

maintenance or testing that could affect the air distribution within

the system. The test shall be performed at design flow rate (+10%).

The results of the test shall show the air distribution is uniform within

+20%.

TS 4.12-2 T41-Amendment No. 33



steady state conditions greater than or equal

to one percent; a calculated reactivity balance

indicating a shutdown margin less conservative

than specified in the technical specifications;

short-term reactivity increases that correspond

to a reactor period of less than 5 seconds or,

if subcritical, an unplanned reactivity insertion

of more than 50e; or occurrence of any un-

planned criticality.

(5) Failure 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 accidents analyzed

in the SAR.

(6) Personnel error or procedural inadequacy which pre-

vents or could prevent, by itself, the fulfill-

ment of the functional requirements 6f systems

required to cope with accidents analyzed in the

SAR.

Note: For items 6.9.2.a(5) and 6.9.2.a(6) reduced
redundancy that does not result in a loss of
system function need not be reported under
this uection but may be reportable under
items 6.9.2.b(2) and 6.9.2.b(3),below.

(7) Conditions arising from natural or man-made

events that, as a direct result of the event

require plant shutdown, operation of safety

systems, or other protective measures required

by technical specifications.

(8) Errors discovered in the transient or accident

analyses or in the methods used for such analyses

as described in the safety analysis report or

in the bases for the technical specifications

TS 6-17 Amendment No. 33
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Introduction (General)

By letter dated Novemiber 16, 1979, Wisconsin Public Service Corporation
(the Licensee) submitted their porposed Amendment No. 41 to the Technical
Specifications for the Kewaunee Nuclear Power Plant. The proposal requested
changes in respect of:

a), reactivity anomalies and reporting requirements;

b) testing requirements for the Shield Building Ventiliation System,
the Auxiliary Building Ventilation System, and the Spent Fuel.
Pool Sweep System;

c) Periodic Testing of Diesel Generators;

d) Bases of Section 3.5, Instrumentation System/Safety Injection.

Each of these requested changes has been evaluated to establish its parti-
cular features, and related safety and environmental impacts, and the neces-
sary safety conclusions have been drawn. The results are presented as
Separate Safety Evaluations for each request and are presented in the follow-
ing sections in the sequence, and under the Titles.of this Introduction.

Safety Evaluation - Reactivity Anomalies and Reporting Requirements

Introduction

By the 1etter dated November 16, 1979, the licensee submitted that the
limit for reactivity anomalies for the comparison of measured to predicted
boron concentration is one percent reactivity per Technical Specification
4-9, While 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.

Evaluation

We find that the existing reporting requirement for reactivity anomalies
is inconsistent with the limit allowed by the-Technical Specification and
that the change requested to make the reporting requirements of 6.9.2.a(4)
to one percent reactivity should 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 revision to

the Technical Specification has been made on page TS 6-17.
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Safety Evaluation -Testing Requirements for the Shield Building Ventila-
tion System, the Auxiliary Building Special Ventilation
System andthe 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 Special Ventilation System), and 4.12
(Spent Fuel Pool Sweep System).

Evaluation

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
operation. 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 be 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 Regulatory-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,
TS 4.12-1 and TS 4.12-2.

Amendment No. 12 to the Facility Operating License No. DPR-43 for the Ke-
waunee Nuclear Power Plant issued January 18, 1977, requires the following:

"The spent fuel pool sweep system, including the charcoal adsorbers,
shall be operating duringfuel handling and when any load is carried
over the pool if irradiated fLel 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 required, 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 Specification, 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 subsequent telephone conversaion the licensee has agreed
to this clarification and this has been incorporated on page TS 3.8-2.
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Safety Evaluation- Periodic Testing of Diesel Generators

Introduction

By letter dated November 16, 1979, the licensee(Wisconsin Public Service
Corporation) submitted their proposed Amendment No. 41 to the Kewaunee.
Plant Technical Specifications. This amendment establislTed a full load
rejection test frequency of once per 18 months. The licensee has also
submitted a letter. dated August 16, 1979, from Western Engine Company
who conducts t.he testing and service of the licensee's emergency standby
diesel generators, on the frequency of the load rejection tests.

Eval uation

The existing Technical Specification of Kewaunee Nuclear Power Plant
requires that each .month the diesel generator undergo starting tests, rated
load test and load. rejection test (per the intent of IEEE 387 - Criteria
for Diesel Generator Units Applied As Standby Power Supplies for Nuclear
Power Generating Stations). The proposed changes to this section of
the Technical Specifications deletes the monthly performance of the load
rejection test and corrects the specification to conform with our
original intent to reqiuire that this diesel generator load rejection
test (in accordance vwith section 6.4.5 of IEEE Standard 387-1977) be
performed at least once per 18 months.

A letter dated August 16, 1979, from Western Engine Company to the
licensee, states that--their technicians, who had conducted the diesel
generator monthly tests, raised the concern that monthly full load
rejection tests could create unnecessary strain on several diesel
generator components: generator, engine governor, switchgear, circuit
breaker, etc. Western Engine Company Technical Supervision strongly
suggested that the full load rejection test be done on an annfual basis.

It its. letter dated I:ovember 16, 1979, the licensee has stated that a
revised frequency of 18 months for the full load rejection tests is in
accordance with the Standard Technical Specifications (STS) issued to
recently licensed nuclear plants. Further, the licensee states that a,
reduced frequency has also been reco-:ended by the diesel-generator
ranufacturer.

The purpose of the load rejectiion test is to verify that the voltage
requirements are met and that overýpeed limits are not exceeded during
d-iesel generator load shedd1ing. Regulatory Guide 1.108 (i977) requires
this test to be performed during plant preoperational test program and
at least once every 18 months thereafter. The Standard Technical
Specifications also require the same interval between such tests. We
agree that a load 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 frequenc~y of once per 18 months as proposed by the licensee is
in agreement with the requirements currently imposed by the Standard
Technical Specifications and will reduce the strain of frequent monthly
tests.
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The Kewaunee Pl ant Technical Specifications does include the require-
ments of testing, the diesel-generators per the intent of IEEE Standard
387-1977.

Based on our review of the licensee's submittal and on the requirements of
Regulatory Guide 1.108 and the Standard Technical. Speci fiications.,. we

. find the changes to the Technical. Specifications of Kewaunee Nuclear--,
-Power Plantacceptable. The revisi-ns-to-the Technical -Specifications

meeti•ng these requirements are showh-as indicated on page TS 4.6--.

" Safety Evaluation - Bases of Section 3.5, Instrumentation System/ Safety

Injection

Introduction

In their transmittal, the licensee advised that Amendment 29 to the Kewaunee
Technical Specification which changed the previous pressurizer pressure
coincident with level, safety injection signal, for pressurizer pressure
only, overlooked the change which was also required to the Bases. Revised
wording was submitted to correct this oversight.

Evaluation

The revised wording was reviewed and during this is was considered 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 qh the Technical Specifications with no environmental or safety
impact. We therefore find the change is acceptable and the appropriate revi-
sions to the Technical Specifications has been made on TS 3.5-2;

Environmental Consideration

We have determined that the amendment does not authiorize a change in
effluent types or total amounts nor an increase in power level and
will not result in any significant environmental impact. 7, aving.made
this determination, we have further concluded that the amendment
involves an action which is is•ignificant fron the standpoint of
environmental impact and, pursuant'to.l0 CFR §51.5(d)(4), that an

environmental impact stateMent or negative declaration and environ-
mental impact appraisal. neled not be prepared in connection with the
issuance of this amendment.



Conclusion

"e have concluded, based on the consi.derations discussed above, that:
(1) because the amendment *does not involve a significant increase
in the probability or ccnrsequences-of accidents previously considered
and does not involve a significant decrease in a safety margin, the
amendrment does not involve a significant hazards consideration, (2)
there is reasonable assurance that the health and safety of the public
will not be endaneered by operation In the proposed manner, and (3)
such activities will be conducted in compliance with the CLmmission's
regulations and the issuance of this amendment will not be .inimical
to the comimon defense. and security or to the health and safety of
the public.

Date: April 8. 1981
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UNITED STATES NUCLEAR REGULATORY COMMISSION

DOCKET NO. 50-305

WISCONSIN PUBLIC SERVICE CORPORATION

.WISCONSIN 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 Commission) has

issued Amendment No. 33 to.-Facility Operating License No. DPR-43,

issued to Wisconsin Public Service Corporations, Wisconsin Power and Light

Company, and Madison Gas and Electric Company (the licensees), which revised

Technical Specifications for operations of the Kewaunee Nuclear Plant (the

facility) located in Kewaunee, Wisconsin. The amendment is effective

as of the date of issuance.

The amendment revises the Technical Specifications in respect to (a)

reactivity anomalies and reporting requirements; (b) testing requirements

for the Shield Building Ventilation System, the Auxiliary Building Special.

Ventilation 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 Injection.

The application for the amendment complies with the standards

and requirements of the Atomic Energy Act of 1954, as amended (the

1B10.42410
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Act), and the Commission's rules and regulations. The.Commission has

made appropriate findings as required by the Act and the Commission's

rules and regulations in 10 CFR Chapter 1, which are set forth in

the license amendment. Prior public notice of this amendment was

not required since this amendment does not involve a significant

hazards consideration.

The Commission has determined that the issuance of this amendment

will not result i.n any significant environmental impact and that pursuant

to 10 CFR §51.5(d)(4) an environmental impact statement or negative

declaration and environmental impact appraisal need not be prepared in

connection with issuance of this amendment.

For further details with respect to this action, see (1) the applica-

tion for amendment dated November 16, 1979, (2) Amendment No. 33 to License

No. DPR-43 and (3) the Commission's related Safety Evaluation. All of these

items are available for public inspection at the Commission'§ Public

Document Room, 1717 H Street, N.W., Washington, D.C. and at the Kewaunee

Public Library, 314 Milwaukee Street, Kev,,aunee, Wisconsin 54216. A copy of

items (2) and (3) may be obtained upon request addressed to the U. S. Nuclear

Regulatory Commission, Washington, D.C. 20555, Attention: Director,

Division of Licensing.

Dated at Bethesda, Maryland, this Sth day of April, 1981.

• FOR T'-, :JCLE., _ , ..mULAT RY CO:,ISSIS .
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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 regular biweekly Federal Register
notice.

Sincerely,

Morton B./rtile, 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

Office: LA/PAD#1 PM/PAD#1 OELD PD/PADa1

Surname: PShuttle orth",.7x" - GLear 6 "

Date: 06 /f y/ 8 6  06/-7/86 Of/ /86 7. /86

8607220658 9&0710
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Mr. D. C. Hintz
Wisconsin Public Service Corporation Kewaunee Nuclear Power Plant

cc
&teven 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, Illinois 60137

Mr. Robert S. Cullen
Chief Engineer
Wisconsin Public Service Commission
P.O. Box 7854
Madison, Wisconsin 53707



Distribution Copies:
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NRC PDR
Local POR
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PAD*1 p/f
TNovak, Actg Div Dir
GLear
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EJordan
BGrimes
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EButcher, TSCB
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WJones
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Tech Branch tt.at had input in package
ACRS (10)
OPA
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UNITED STATES

NUCLEAR REGULATORY COMMISSION
W~ASHINGTON. D C 20555

WISCONSIN PUBLIC SERVICE CORPORATION

].6IONSIN POWER AND LIGHT COMPANY

MADISON GAS AND ELECTRIC COMPANY

DOCKET NO. 50-305

KEWAUNEE NUCLEAR PLANT

AMENDMENT TO FACILITY OPERATING LICENSE

Amend•e.nt No. 68
License No. DPR-43

1. 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 1;

B. The facility will operate in conformity with the application, the
provisions of the Act, and the rules and regulations of the
Commission;

C. 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;

B. 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

E. 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.

2. 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:

8607220668 860710
PDR ADOCK 05000305
P PDR
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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

Morton B. Fairtile, Project Manager
Project Directorate 01
Division of PWR Licensing-A

Attachment:
Changes tothe 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.

REMOVL INSERT

4.6-1 4.6-1
4.6-2 4.6-2
4.6-3 4.6-3
4.6-4 4.6-4



4.6 PERIODIC TESTING OF EMERGENCY POWER SYSTEM

Appl icability

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.

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 one minute, and

operate for >5 minutes while loaded with the emergency loads.

3. Each diesel generator shall be inspected at each major refueling outage.

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.

5. 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 TS 4.6-1Amendment No. fl, 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. All measurements shall be recorded and compared with previous data 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, PERIODIC 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 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.

TS 4.6-2 Amendment No. $Z, 6E



-BASIS TECHNICAL SPECIFICATION 4.6.a.1, MONTHLY DIESEL GENERATOR SURVEILLANCE

The monthly 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 continuously 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 IEEE

387-1977, paragraph 6.6.1.

BASIS TECHNICAL SPECIFICATION 4.6.a.2, REFUELING INTERVAL

DIESEL GENERATOR SURVEILLANCE

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 offsite power

coincident with a safety injection signal. This test demonstrates prover

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

diesel generator surveillance.)

A separate test demonstrates that the emergency lighting system is operable.

BASIS TECHNICAL SPECIFICATION 4.6.a.3, REFUELING INTERVAL
DIESEL GENERATOR INSPECTION

Inspections are performed at refueling outage intervals in order to maintain the

diesel generators in accordance with the manufacturers' reconmmendations. 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, 18-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.

TS 4.6-3 Amendment No. 41, 6&



BASIS TECHNICAL SPECIFICATION 4.6.a.5, OPERATING CYCLE SHORT-TERM LOAD TESr

Loading the diesel generators to their short-term rating will demnonstrate 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
I

Station batteries will deteriorate with time, but precipitous failure is
extreI~ly unlikely. The surveillance specified 4S 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.

Reference

(1) UFSAR Section 8.2

TS 4.6-4 Amendment No. #ý, 6E
t



* 0 UNITED STATES
NUCLEAR REGULATORY COMMISSION

* 4 1 WASHHprTON. D. C. 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 CORPORATION

WISCONSIN POWER AND LIGHT COMPANY

MADISON GAS AND ELECTRIC COMPANY

KEWAUNEE 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.l. 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 pe~riod of at least I
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.

8607220676 860710
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The licensees also propose changes in the descriptive section (Basis) of Tecv-
nical Specification 4.6.a. We have reviewed these debLfiptive changes and nGte
their effect is to add to or clarify the purpose of the diesel generator
testing. We find these changes acceptable.

Summary and Conclusion

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 on a
monthly basis, whereas the short-term rating load test will be performed on a
refueling cycle basis, not to exceed 18 months. 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 Commission has
previously issued a proposed finding that this amendment involves no
significant hazards consideration and there has been no 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 Fublic
will not be endangered by operation in the proposed manner, and (2) such
activities will be conducted in compliance with the Commission's regulations
and the issuance of this amendment will not be inimical to the conmmon defense
and security or to the health and safety of the public.

Principal Contributor:
A. Toalston

Date: July 10, 1986
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"Reference: 20-645E4 Engine Ratings with EMD A20 Generator," dated May 19,
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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

* 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

* 3950 Brake Horsepower

* 2864 KW

3. Overload Operation for 200 Hr. Rating per year

* 4100 brake Horsepower

* 2973 KW

4. Overload Operation for 4 Hr. Rating per year

9 4150 brake Horsepower

* 3009 KW
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5. Overload Operation for 30 Minutes per year

0 4225 Brake Horsepower

* 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,

Robin L. Weeks
Applications Engineer
Engine Systems, Inc.
(252) 407-8517
fax (252) 446-1134
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Attachment 4

Reference 9

Letter from D. A. Strickland (MKW Power Systems, Inc.) to M. Anthony (Duke
Engineering and Services, Inc.), dated June 11, 1992



MKW Inc.

June 11, 1992

Duke Engineering and Services, Inc.
230 South Tryon Street
P. 0. Box 1004
Charlotte, N. C. 28201

DUKE ENGINEERING AND SE•S, INAdvanced Nuclear Programs
RECEIVED

File 7 1992

Crpy to Action/Infof

XC:CR ( ) Tickles

Proj.File,( )

Attention: 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 positive results.

As r announced at the meeting; Don Galeazzi requested a
meeting with EMD 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
result of that meeting.

We would appreciate it if you would
Owner's Group members.

curves which were a

distribute to the

Sincerely,

ower Inc.

4DavWid

Nuclear Sales Representative

PoSt Oflice Box 1928.. Rocky Mount, North Carolina 27802-1928 . Phone: (919) 977-2720
TWX: (5101 929-0725 9 FAX: (919) 446-3830



EMD 645E4 Diesel Engine Ratings
at Elevated Temperatures

June i1, 1992

THE END 645 DIESEL ENGINE RATINGS ARE BASED ON 90*F ENGINE

INTAKE AIR TEMPERATURE. FOR HIGHER INTAKE 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 OUT
OF THE ENGINE IS LIMITED TO 190*F:

A. USE CURVE "B" FOR THE "CONTINUOUS", "SHORT-TIME" AND
"2000 HR" RATINGS.

* B. USE CURVE "A" FOR THE "200 HR", AND "4 HR" RATINGS.

* C. USE CURVE "C" FOR THE "Z0 MIN" RATING.

Where these curves intersect the 2000 hr rating
curve, the 2000 hr rating curve will apply.

2. FOR OPERATION WHERE THE ENGINE COOLANT TEMPERATURE OUT
OF THE ENGINE IS ABOVE 190*F:

A. USE CURVE "A" FOR ALL RATINGS EXCEPT THE "30 MIN"
RATING.

B. USE CURVE "C" FOR THE "30 MIN" RATING.



-i

FOR 2 HRS. OUT OF 24 CONSECUTIVE HRS.)
DOES NOT APPLY TO ENGINES RATED AT THE
2000 HRS./YR. PEAKING RATING.

EMD 645 ENGINES - NUCLEAR SERVICE
ENGINE RATING AT ELEVATED TEMPERATURES
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KEWAUNEE LICENSE AMENDMENT REQUEST 230

REVISED MARKED UP AND AFFECTED TECHNICAL SPECIFICATION PAGES

KEWAUNEE POWER STATION

DOMINION ENERGY KEWAUNEE, INC.



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.

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.

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

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.

LAR 230
TS 4.6-1



5. Each diesel generator shall be operated leaded -at,' a- Qt 9f n 0..

cleose o th powcr t'fac--tor lt as practicable when In parallel .er.ation. 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 >_ 2730 KW and •to 28602950 KW -(nominal)(....I
and.

B. For the remaining hours of the test loaded Ž 2340 KW and •to 2700 KW
(nominal) for 2 hours every operating cYcle.

6. 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.

2. 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.

3. All measurements shall be recorded and compared with previous data to detect
signs of deterioration.

4. 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
TS 4.6-2



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.

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.

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

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.

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).

6. 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.

2. 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.

3. All measurements shall be recorded and compared with previous data to detect
signs of deterioration.

4. 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 Emeraency Power Systems (TS 4.6)

PoFirdod T stORQ ef ' F n .... R ... D......r C, ,otnm T 4 .66

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 ) This test will be conducted during each
REFUELING outage to aur-e-ensure that the diesel generator will start and assume required
loads in accordance with the timing sequence t4h•ugh-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 SurveillanceT JTS 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
IEEE 387-1977, paragraph 6.6.1.

REFUELING Interval Diesel Generator Surveillance. ITS 4.6.a.2}

The REFUELING interval diesel generator surveillance demonstrates that the eEmergency pewe
Power Gsy-e4Svstem, 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.)

) USAR Section 8.2

05/15/2003
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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 Reiection 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.a.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 11102% 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
rofueli'n " utaaeonc, ,cr 18 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" fFrequency 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.g., post work testing 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 5 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 emeraency 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


