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KEWAUNEE POWER STATION

SUPPLEMENT 2 TO LICENSE AMENDMENT REQUEST 247: EMERGENCY DIESEL
GENERATOR FUEL OIL TECHNICAL SPECIFICATION CHANGES

- On January 23, 2009, pursuant to 10 CFR 50.90, Dominion Energy Kewaunee, Inc.
(DEK) submitted License Amendment Request (LAR) 247 to Facility Operating License
Number DPR-43 for Kewaunee Power Station (KPS) (reference 1). This amendment
would permit DEK to modify the KPS Technical Specification (TS) section 3.7.a.7 by
revising the required volume.of Emergency Diesel Generator (EDG) fuel oil. The
proposed change would decrease the required fuel oil volume from a total volume of at
least 36,000 gallons to a total volume of at least 32,858 gallons. On January 26, 2009,
DEK submitted Supplement 1 to LAR 247 (reference 2), requesting that the Nuclear
Regulatory Commission (NRC) review and approve LAR 247 under the rules of 10 CFR

- 50.91(a)(6), which is applicable to amendments where exigent circumstances exist.

During a telephone conference on January 27, 2009, the NRC staff requested additional
information to complete their review of the proposed amendment.

|
Attachment 1 to this letter provides DEK's response to staffs questions and a
supplement to the TS verbiage originally proposed in LAR 247. This change includes a
further revision of the proposed TS. The revised TS limit proposed is now a total
volume of at least 32,888 gallons. The conclusions of the no significant hazards
consideration contained in reference 1 remain unaffected by the changes proposed in
this supplement.

The Facility Safety Review Committee has approved the proposed change and a copy
of this submittal has been provided to the State of Wisconsin in accordance with 10
CFR 50.91(b).

If you have questions or require additional information, please contact Mr. Craig Sly at
804-273-2784.
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Very truly yours,

” '
N oLl _—
Stephen E. Scace

Site Vice President — Kewaunee Power Station

STATE OF WISCONSIN

COUNTY OF KEWAUNEE

The foregoing document was acknowledged before me, in and for the County and State
aforesaid, today by Stephen E. Scace, who is Site Vice President 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 the statements in the
document are true to the best of his knowledge and belief.

Acknowledged before me this 307 _day of gé)mw% 2009,
My Commission expires: Mﬁf&/’ Af, o2/ 0

£ Zﬁnmw}f WMM
Notary Public
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Attachments

1. Discussion of Change and Response to the NRC’s Request for Additional
Information

Enclosures

1. Marked Up Updated Safety Analysis Report (USAR), page 8.2-17

2. KPS Calculation C10033, “Safeguard’'s Diesel Fuel Oil Storage Volume
Calculation,” Revision 1.

3. KPS Emergency Diesel Generator Fuel Oil System Drawings

a. A-203, “General Arrangement — Turbine and Administrative Building -
Basement Floor,” revision BC

b. A-205, “General Arrangement — Turbine and Administrative Building -
Mezzanine Floor,” Revision AR

c. E-1622, “Integrated Logic Diagram — Diesel Generator Mech. System,”
Revision W

d. M-220, “Flow Diagram - Fuel QOil System,” Revision AP
e. M-271, "Diesel Generator Fuel Oil Piping,” Revision Q
M-272, "Diesel Generator Fuel Oil Piping,” Revision T

Commitments made by this letter: None

References

1. Letter from Stephen E. Scace (DEK) to Document Control Desk (NRC), “License
Amendment Request 247: Emergency Diesel Generator Fuel Qil Technical
Specification Changes,” dated January 23, 2009.

2. Letter from Stephen E. Scace (DEK) to Document Control Desk (NRC), “Supplement
1 to License Amendment Request 247: Emergency Diesel Generator Fuel Oil
Technical Specification Changes,” dated January 26, 2009.
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SUPPLEMENT 2 TO LICENSE AMENDMENT REQUEST 247:
EMERGENCY DIESEL GENERATOR FUEL OIL
TECHNICAL SPECIFICATION CHANGES

DISCUSSION OF CHANGE
AND -
RESPONSE TO THE NRC'S REQUEST FOR ADDITIONAL INFORMATION

KEWAUNEE POWER STATION
DOMINION ENERGY KEWAUNEE, INC.
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Discussion of Change and
Response to the NRC’s Request for Additional Information

During a conference call held on January 27, 2009, the Nuclear Regulatory Commission
(NRC) staff requested additional information needed to complete their review of LAR
247. Both the questions and DEK's responses are provided below.

NRC Question 1:

In the proposed Technical Specification (TS) the word "either" is used (fuel oil for either
diesel). Provide clarification as to what this means (i.e., whether this means that each
underground diesel fuel oil storage tank will be maintained at the stated number of
gallons or whether there will be a minimum number of galions between the two tanks).

DEK Response

Kewaunee Power Station (KPS) does not currently have a reliable siphon arrangement
between the two underground storage tanks. Therefore, the fuel oil volumes of the two
storage tanks cannot be credited with combining to form a single volume that could be
delivered to either emergency diesel generator (EDG). Each storage tank can only be
credited with supplying fuel oil only to its associated EDG. Therefore, each storage tank
must be capable of supplying the required volume of fuel oil to its respective EDG.

To clarify the requirement for the current fuel oil storage configuration, the proposed
change to TS 3.7.a.7 is being revised to replace the term “either” with “each”.

The KPS licensing basis requirement of being capable of supplying fuel oil to one EDG
for seven days remains unchanged by this clarification.

The TS is also revised to increase the supply of useable fuel oil by 30 gallons to a total
required useable volume of 32,888 gallons. This change was made to account for the
increase in volume due to expansion of the fuel oil in the day tanks. This basis for this
change is further described in the response to question 5.

The revised proposed change, stated below, replaces the originally proposed change in
LAR 247 in its entirety. The description, background, technical analysis, regulatory
safety analysis (including the “No Significant Hazards Consideration”), and
environmental consideration provided in LAR 247 remain applicable and bounding to
this revised change.
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REVISED PROPOSED CHANGE

The proposed amendment would modify KPS TS 3.7.a.7, “Auxiliary Electrical
Systems, Diesel Generators.”

The current KPS TS 3.7.a.7 reads as follows:

7. 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.

When marked up, modified TS 3.7.a.7 would read as follows:

7. Both diesel generators are OPERABLE. The two-underground-storage
tanks—combino—to-supply atleast-35;:000-gallons of useable fuel oil for
either each diesel generator is at least 32,888 gallons, including and-the
day tanks. The day tanks for each diesel generator contain at least 1000
gallons of fuel oil.

When completed, the modified TS 3.7.a.7 would read as follows:

7. Both diesel generators are OPERABLE. The supply of useable fuel oil for

each diesel generator is at least 32,888 gallons, including the day tanks.
The day tanks for each diesel generator contam at least 1000 gallons of
fuel oil.

NRC Question 2:

Provide a copy of the proposed revisions to the Updated Safety Analysis Report
(USAR) that will reflect the changes in number of gallons required.

‘DEK Response

A markup of the proposed revisions to the Updated Safety Analysis Report (USAR),
which will reflect the changes in number of gallons required, is enclosed with this letter.

NRC Question 3:

How is the required level in the underground storage tanks administratively controlled
(e.g., operator rounds)?
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DEK Response

Fuel levels in the underground storage tanks are controlled by specifying the minimum
required level on operator logs. Fuel oil storage tank levels are checked each shift and
actions are specified to restore level to the required value if the minimum values are not
met.

The log will specify a minimum volume, (e.g. 33,377 gallons) for each underground
storage tank (1,733 gallons of this amount is not usable). The underground storage
tank minimum volume is based on maintaining a minimum volume of 1,244 gallons in
the associated EDG's day tanks (at the tank’s low level alarm setpoint). The day tanks
are actually maintained at a higher volume than the 1,244 gallons specified as the low-
level alarm setpoint. Level in the day tanks is controlled automatically by refill from the
associated underground storage tank. The low-level alarm setpoint would only be
reached in the event of an abnormal condition. Administrative controls are specified to
restore day tank level, if the low-level alarm setpoint is reached.

An operator-maintained usable volume of 31,644 gallons in an underground storage
tank, combined with the administratively maintained volume of 1,244 gallons in the
associated day tanks, results in a seven-day supply of fuel oil (32,888 gallons) to the
associated EDG, while also ensuring at least 1000 gallons is maintained in the day
tanks to satisfy TS requirements.

NRC Question 4:

Please provide a copy of the supporting calculation for the revised EDG fuel oil
requirements.

DEK Response

A copy of the supporting calculation for the revised EDG fuel oil requirements
(Calculation C10033) is provided in Enclosure 2.

NRC Question 5:

The temperature in the day tank is significantly different than the underground storage
tank. How is this temperature difference addressed in the application?

DEK Response

Section 6.6 of Calculation C10033 addresses the ability of the day tank to cope with the
increase in fuel volume due to thermal expansion. The day tank fuel oil volume
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contents will expand by about 19 gallons if temperature increased from 60 F to 110 F if
initially at the low level alarm. Conservatively, if the tanks were assumed to be full
(1724 gallons rather than 1,272 gallons), the maximum change in volume would be 26
gallons [expansion of 1724 x (0.868/0.855) = 1750 gallons]. To address this potential
volume effect on the determination of the volume of fuel oil available, an additional
amount of required fuel oil will be added to the Technical Specification limit for
conservatism (see the response to question 1).

The day tank low level alarm and fuel oil transfer pump (FOTP) controls utilize float
switches. The float switches are set to a particular volume in the tank; therefore, the
number of gallons would be unaffected. The level indication used by operations to
monitor level in the day tank could be affected by changes in temperature as it is based
on pressure (elevation head X density).

The calculation remains conservative in that the difference in level between the low
level alarm and the FOTP start switch is 5 inches, or 76 gallons of tank volume. Even if
the FOTP switch were at the low end of its calibration (1 inch low), there would still be
60.8 gallons [76 * (4/5)] between the low level alarm and the FOTP start switch setpoint.
This is well above the 26-gallon effect that the temperature change could cause (60.8
gallons - 26 gallons = 34.8 gallons of fuel oil above the low level alarm).

NRC Question 6:

In section 6.4.2 of the supporting calculation, variable V4 is substituted with the number
38, while section 6.3.2 defines Vg as 3 gallons. This would appear to make V4 equal 33
gallons. ‘

DEK Response

The formula listed in the calculation inadvertently omitted a factor. However, the value
of Va_p was appropriately calculated using the correct formula. The results are not

affected by this condition.

The correct formula should read: Vap = [(V3 + V4 + V5) = Vs - VyorTtex-o] X 2

The calculation is being revised to correct this typographical error.

NRC Question 7:

Please provide a more detailed description (and drawing) of the diesel fuel oil storage
and transfer system that shows interlocks, start and stop levels and pump orientations.
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DEK Response

The following drawings are enclosed with this letter:

o A-203, “General Arrangement — Turbine and Administrative Building - Basement
Floor,” revision BC

o A-205, “General Arrangement — Turbine and Administrative Building -
Mezzanine Floor,” Revision AR

o E-1622, “Integrated Logic Diagram — Diesel Generator Mech. System,” Revision
W

o M-220, “Flow Diagram — Fuel Oil System,” Revision AP
e M-271, “Diesel Generator Fuel Qil Piping,” Revision Q
e M-272, “Diesel Generator Fuel Qil Piping,” Revision T

Kewaunee has two nominal 850-gallon “day” tanks that are located in enclosures within
each diesel generator room (reference drawing A-203, location G-7 and G-9). Two
nominal 35,000-gallon underground storage tanks supply fuel oil through immersion
pumps to either pair of day tanks (reference drawing A-205, location G-5). A fuel oil
transfer pump on each underground storage tank supplies the respective day tanks in
the emergency DG Rooms through separate 1-1/2" lines (reference drawing M-220).
Each fuel oil transfer pump maintains its associated day tanks at greater than 95% full
when in automatic. A fuel supply header with two manual isolation valves can provide a
crossover so that either underground storage tank can feed the day tanks for either
emergency DG.

To provide fuel oil from the day tanks to the EDG, 1-inch fuel oil supply and return lines
from the day tanks are connected at the DG through flexible hose connections. A
suction strainer is installed before the DC driven (priming) and the engine driven fuel
pump. A 125 VDC priming fuel pump is installed in parallel with an engine driven pump.
Unused fuel is recirculated back through the fuel return line to the day tanks.

Control switches are located in the control room on the electrical control console.
Controls are provided for each fuel oil transfer pump. The control switch is a four-
position PULLOUT/STOP/AUTO/START switch that spring returns to AUTO from the
START and STOP positions. EDG transfer pump A also has Control Switches located
on the dedicated shutdown panel (DSP). Reference drawing E-1622 for the fuel oil
transfer pump operation.

The fuel oil transfer pump can be controlled either manually or automatically. By
rotating the STOP/AUTO/START switch to the START position, the associated fuel oil
transfer pump starts and continues to run. When the switch is released and spring
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returns to the AUTO position, the pump continues to run until the day tank reaches a
high-level switch trip point. At the high level trip point (697" 4" elevation) the Fuel QOil
Transfer Pump stops. Anytime the switch is rotated to the STOP or PULLOUT position,
the pump stops if it has been running. The PULLOUT position is a maintained position
and can be used to prevent automatic operation. When the control switch is in the
AUTO position, the day tank level switch controls operation of the fuel oil transfer pump.
When the day tank level drops below the low setpoint, 596'-10" elevation, the transfer
pump starts and continues to run until the oil level in the day tank reaches the upper
high-level setpoint, (597'-4") and then it stops.

Each day tank is equipped with level alarm switches that actuate a control room
annunciator on abnormal level. The annunciator actuates on a high day tank level when
the level reaches 597°’-9” while the annunciator actuates on a low level when the level
reaches 596'-5".

NRC Question 8:

The calculation indicates that the 7 day requirement will be satisfied by storing 1244
gallons in the day tanks. The TS for the day tanks has been left at 1000 gallons. If the
combination of day tanks and the underground fuel oil storage tanks (UFOSTs) is
allowed to demonstrate the onsite storage capability, then the TS for the day tanks
needs to reflect the volume required to maintain 7 day storage (1244 gallons). So the
options may be to have UFOST TS at 32,858 gallons and leave the day tank at 1000
gallons, or change both the numbers.

DEK Response

Requirements for on-site fuel oil storage capacity for the EDGs at Kewaunee Power
Station are derived from the guidelines contained in ANS-59.51 / ANSI N195-1976
section 5.4 and section 6.1. Section 5.4 covers the calculation of on-site fuel oil storage
capacity while section 6.1 covers the capacity guidance for day or integral tanks.

Section 5.2 states, in part, that for single unit sites:

“The on-site oil storage shall be sufficient to operate the minimum number
of diesel-generators following the limiting design basis accident for either
seven (7) days, or the time required to replenish the oil from sources
outside the plant site following any limiting design-basis event without
interrupting the operation of the diesel, whichever is longer.”
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Section 5.4 states in part:

“A conservative alternative to calculating the total fuel storage based on
time-dependent loads is to calculate the storage capacity by assuming
that the diesel operates continuously for seven days at its rated capacity.”

Section 6.1 states in part:

“Each diesel shall be equipped with day or integral tank or tanks whose
capacity is sufficient to maintain at least 60 minutes of operation at the
level where oil is automatically added to the day or integral tank or tanks.
This capacity shall be based on the fuel consumption at a load of 100% of
the continuous rating of the diesel plus a minimum margin of 10%.”

By requiring a day tank volume of 1000 gallons, Kewaunee complies with section 6.1,
as stated above and described in Kewaunee License Amendment 83 (reference 1).
The combined volume of the day tanks and the storage tank complies with section 5.4.
Therefore, no change is needed in required fuel oil volumes.

In addition, see response to Questions 3 and 5.

NRC Question 9:

The fuel oil calorific value (BTUs/gal) has been selected from a reference book.
However, lab results on fuel with similar specific gravity or APl number has shown
significantly lower BTUs/gallon. Discuss whether fuel oil samples are tested for BTU
' content.

DEK Response

Testing for heat of combustion (Calorific Value Gross Heat or High Heat Value (HHV))
BTU/Gal of fuel stored in the underground storage tanks is performed in accordance
with ASTM D-240 methodology on a quarterly basis with a control range of 137,000 -
143,100 BTU/Gal. Each delivery of new diesel fuel is tested in the same manner. The
heat of combustion test is performed at a vendor laboratory with results returned to KPS
within a few weeks of the sample date. ‘

NRC Question 10:

The fuel consumption rate was based on data that was supplied by the manufacturer for
a generic machine. Since there is no margin in the supporting design calculation,
discuss whether site-specific consumption rate was evaluated.
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DEK Response

KPS has not performed testing of the EDGs to develop a site-specific consumption rate
for the EDGs. However, in response to this question, DEK did evaluate whether
feasible results could be obtained by reviewing data from the last 24-hour test of each
EDG.

Data required to perform this estimate included the average kW as well as the
corresponding volume of fuel consumed during this period. Average kW values were
retrieved for the KPS Plant Information system and fuel volume data was retrieved from
the operator logs taken hourly during the 24-hour loaded run. A fuel consumption rate
was then calculated based on this information and was compared to an expected
consumption rate based on manufacturer data after being corrected for the HHV of the
fuel being burned at that time.

The review of the data revealed mixed results. Some information supported a lower
consumption rate than the vendor specified value and some data supported a higher
consumption rate. These mixed results indicate that the level gauge accuracy in the
UFOST does not allow a precise enough measurement to develop a quantitative
response to this question. However, when the results were taken collectively (data
points averaged together) the analysis showed that the fuel oil consumption rate was
near the expected range provided by the manufacturer.

Fuel consumption rates used in calculation C10033 were based on vendor supplied
data at various loading levels after being corrected for the lowest allowable HHV for
diesel specified for use in the KPS EDGs. Significant margin in the volume of fuel oil
required is demonstrated in the KPS response to question 12. Therefore, DEK believes
adequate margin exists in the current calculation.

NRC Question 11:

ASTM D975 currently allows up to 5% biodiesel in No. 2 fuel oil (B5) without requiring
labeling of the blend. Discuss the effects (if any) of using a blend of B5 fuel oil.

DEK Response

The supporting calculation did not directly consider biodiesel in EDG fuel oil mix. DEK'’s
purchase specification explicitly prohibits vendors from supplying KPS with any
biodiesel. DEK tests fuel received on site for the presence of biodiesel. The test results
are obtained several weeks after new fuel is delivered and added to the storage tanks.:
KPS has never received biodiesel in any fuel shipment received to date.
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As stated in the response to question 9, testing of the HHV is also initiated upon each
delivery of new fuel. Therefore, any incremental change in high heating value caused
by an inadvertent delivery of 5% biodiesel would be identified during initial testing and
evaluated if not within the acceptable limits.

NRC Question 12:

KPS USAR Table 8.2-1 lists the diesel-generator loads and the times that they will
sequence on if required. The maximum connected loads are 3541.1 kW for DG 1A and
3374.7 kW for DG 1B. Table 8.2-1 also gives a time dependent load list, which shows
that the highest estimated loads are 2759 and 2776 kW for each respective diesel
generator, which occurs at step 9 in the loading sequence. After adding all remaining
factors (frequency, voltage, etc. see note below related to this), the maximum diesel
generator loads are approximately 2848 kW for EDG A and 2854 kW for EDG B. These
loads are less than the Continuous +10% overload (for 2 hours in any 24-hour period)
rating of 2860 kW for the diesel generators. Operation of the safeguard diesel
generators at frequencies other than 60 Hz, as allowed by the governor speed setting,
has been shown by calculation to be within the Continuous and Continuous +10%
overload (for 2 hours in any 24-hour period) ratings.

A note at the bottom of USAR Table 8.2-1 states:

Table 8.2-1 totals reflect the improved calculation methods reflected in Reference
11 and include transformer, cable, and overload heater losses, but do not reflect
elevated diesel frequency and voltage. Totals for the 60-120 minute time frame
are not included because they were not calculated in Reference 11 due to being
inconsequential.

In LAR 247, the licensee states the 'conservative alternate method' was used fo
compute the fuel oil requirements for the EDGs. This method used the nominal rating
(2600KW) of the EDG to calculate the 7-day requirement. The licensee further clarifies
that this method is conservative as loads such as containment spray (CS) will run for a
short duration only. Per the USAR Table, the CS pump and associated valves are rated
at 175.2. Removing this load from the postulated steady state load for EDG B
(2854KW) vyields 2678.8KW load for EDG B.

In view of the fact that the initial loading of the EDG at the onset of an event, coupled
with loss of offsite power, is well above the 2600KW rating; and, there is a potential for
EDG operation at higher frequencies and higher than nominal rating for an extended
duration, please verify that the method used to compute fuel oil consumption is
conservative.
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DEK Response

As the question indicates for a short duration the USAR states that the EDG will be
loaded at greater than the continuous duty rating (2600kW) than the fuel consumption
calculation assumes. However, as is demonstrated below, this is only for a short
duration. The analysis below demonstrates that when the full 7 days of operation of the
EDG is considered the continuous duty rating is a bounding conservative value for
demonstrating adequate fuel oil inventory.

DEK has a calculation for EDG post-accident loading for a duration of 240 minutes (4
hours). This calculation yields the results presented in the following table. This
calculation is considered a worst-case EDG loading for a design bases accident. The
bounding values at various time steps are presented below:

KW Total Step 10 T=30 T=60 T=240
EDG A 2843.41 -2844.84 2673.13 2038.04
EDG B 2849.93 2848.17 2677.51 2009.39

From the table, it can be seen that 2860 kW is a bounding value for the electrical
loading for the first hour of the event, 2680 kW will bound hours 2-4 of the event, and
2040 kW will bound the remainder of the 7-days after initiation of the event.

If the ANSI N195-1976 prescribed time dependence method of calculating fuel oil
requirement for a diesel generator is used, the following results are achieved (NOTE: all
values for fuel consumption rates and HHV for loadings are derived from data available
in C10033, provided in Enclosure 2):

First Hour consumption: The estimate for the first hour of the event, determined that
2860 kW will bound the EDG loading and the associated fuel consumption rate is
0.0747 gal/kW hr as specified in section 6.5.2 of calculation C10033. The volume of
fuel required for the first hour is estimated to be 214 gallons.

Hours 2 — 4 consumption: For hours 2 - 4, 2680 kW will bound the EDG loading and
a fuel consumption rate of 0.07452 gal/kW hr was derived from a best fit curve of the
fuel consumption vendor data included in attachment 4 of calculation C10033. For
hours 2-4 the volume fuel required is estimated to be 599 gallons.

Hours 5 — 168 consumption: For the remaining 164 hours, 2040 kW will bound the
EDG loading and a fuel consumption rate of 0.07565 gal/kW hr was derived from the
best fit curve of the fuel consumption vendor data included in attachment 4 of
calculation C10033. The volume required for the remaining 164 hours is estimated
to be 25,310 gallons.
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Total consumption: Adding the values for the respective time increments above
yields the total volume required for 7-days of operation to be 26,123 gallons. After
adding a 272-gallon allowance for testing, and applying a 10 percent margin to the
entire volume (as required by section 5.4 of ANSI N195), yields a final volume
requirement of 29,035 gallons.

This value is 3823 gallons less than was specified in calculation C10033. This
additional 3823 gallons represents over 24 additional hours of operation at the 2040 kW
loading rate for a total available stored volume of over 8-days for EDG operation.
Therefore, the calculation provided is considered conservative and bounding.

References:

1. Letter from Anthony T. Gody (NRC) to Ken H. Evers (WPSC), “Amendment NO. 83
to facility Operating License NO. DPR-43 (TAC NO. 73582),” dated October 25, 1989
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Revision 21 KPS USAR : 8.2-17

4. Response of the air receiver pressure switches can be tested and calibrated by
valving in the standby air receivers, valving out the on-line receivers, opening the
air compressor circuit breaker, and opening the receiver drain valve until an alarm
occurs on the local and Control Room annunciators.

The motor-driven compressor associated with each diesel is fed from the emergency bus
supplied from the same diesel. The control voltage for each diesel starting system is from
its associated 125V dc station battery.

An audible and visual alarm system is located in the control room and will alarm off-
normal conditions of jacket water temperature, lube oil temperature, fuel oil level,
starting air pressure and Diesel Generator Stator Hi Temperature (1 of 12 inputs feeding
the 4160 Volt Stator Temperature Hot annunciator). An alarm also sounds if a starting
circuit is locked out, a control switch is not in “auto” position, or dc power for the
controls at the diesel generator is lost. The alarm in the control room also alerts the
operator to other various off-normal conditions including jacket water expansion tank
level and pressure, engine crankcase pressure, and fuel oil pressure. Local audio and
visual alarms are also provided at each diesel generator.

Reference 2 is a safety evaluation in which the NRC has concluded that, based on the
review of submitted information and on-site inspections, the status annunciators for the
diesel generators are acceptable. The review was specifically intended to ensure that any
_deliberately induced condition which may disable the diesel generators, and which is
expected to occur more frequently than once per year, is automatically annunciated in the
Control Room with devices worded to alert the operator of their abnormal status.

Two 850-gallon “day” tanks are located in enclosures within each diesel generator room. -
The two tanks provide capacity for approximately four hours operation for one generator
at full load. Two 35,000-gallon underground storage tanks supply fuel oil through
immersion pumps to either pair of day tanks. The eembined-usable amount of fuel eil-gil,

available for each diesel generator, contained in thebeth storage tanks and one set of day
tanks would provide a minimum of 7 days fuel supply-ferone-diesel generator, thus
assuring adequate time to restore off-site power or to replenish fuel._Minimum calculated
usable volume was determined to be 32,858 gallons, which provides for a 7-day fuel
supply plus a monthly surveillance run. An additional 30 gallons is added to the usable
volume to account for thermal expansion in the day tanks due to the temperature

difference from the underground fuel oil storage tank to the day tanks. The diesel fuel oil
storage capacity requirements are consistent with those specified in ANSI N195-

1976/ANS-59.51, Section 5.2, 5.4 and 6.1. See Reference 3 and Technical Specification
3.7 for fuel oil storage requirements
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1.0

Determine:

The available fuel oil storage volume in each Underground Fuel Oil Storage Tank
The available fuel oil storage volume in each Day Tank component
The available fuel oil storage volume for each Safeguards Diesel

The required fuel oil storage volume for a 7-day (168-hour) run contmuously loaded
@ 2,600 kW

The required fuel oil storage volume for testing requirements

Corrective Action (CA) Response:
Regarding CA029757:
Section 1, Activity Requested:

“...revise [C10033] based on the continuous load rating determined for the most
limiting EDG.”

This calculation will determine the required oil storage volume for a 7 day (168 hour)
run @ 2,600 kW. 2,600 kW is the continuous load rating for the EDG (Sectlon
6.5.3).

Regarding CA032295:
Section 1, One Line Description:
“Include ULSD fuel properties in C10033 Revision...."

This calculation will determine the available fuel oil storage volume for each
Safeguards Diesel based on Ultra Low Sulfur Diesel (ULSD) parameters (Section
6.5.1).

Regarding CA032422:
Section 1, Activity Requested:

..update [C10033] Rev. 0 to meet current standards and to mclude a specific
dzscusszon/dzsposztzon of the potential for vortexing..

This calculation will determine the available fuel oil storage volume for each
Safeguards Diesel accounting for vortexing (Section 6.3.3).

Discussion:

This Calculation will determine the available fuel oil to one Emergency Diesel
Generator (EDG) from one Underground Fuel Oil Storage tank (UFOST) and one
Day Tank via the associated Fuel Oil Transfer Pump (FOTP). It is noted here that
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there are two physical tanks that comprise the Day Tank Component. KPS Drawing
M-271 (Reference 4) shows a typical lineup/physical configuration. The sketch
below is intended for ease of the reviewer and is Not To Scale (NTS).

To EDG
Day Tank

\ : To other

EDG

REFERENCES

Regulatory Guide 1.137, Fuel Oil Systems for Standby Diesel Generators, Rev. 1,
dated October 1979.

ANSI N195-1976, Fuel Oil Systems for Standby Diesel Generators; Sections 5.2,
54 and 6.1.

Operations M-220, Flow Diagram, Fuel Oil Systems, Rev. OAN.

M-271, Diesel Generator Fuel Qil Piping, Sheet 1, Rev. 00Q.

M-272, Diesel Generator Fuel Oil Piping, Sheet 1, Rev. 00T.

DELETED '

E-1622, Integrated Logic Diagram Diesel Generator Mechanical System, Rev. W.
X-K193-1, Fuel Oil Storage Tank, Sheet 1, Rev. 002A.

X-K275-1, Fuel Oil Day Tank, Sheet 1, Rev. 3.

X-K208-1, Gasoline (F.O. x-fer) Pump Installation, Rev. 0.

SP-10-179, Diesel Generator Fuel Qil Day Tanks 1B1/1B2 Differential Pressure
Indicator and Level Switches Calibration, Revision 16 (P) and SP-10-181, Diesel
Generator Fuel Oil Day Tanks 1A1/1A2 Differential Pressure Indicator and Level
Switches Calibration, Revision 20 (T).
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12.
13.
14.
15.
" 16,

17
18.

Pressure Vessel handbook, Fourth Edition, by Eugene F. Megyesy.
Mark’s Standard Handbook for ME'’s, Eighth Edition.

USAR, Revision 20, updated online 12/28/07.

DELETED

Telefaxto-Don Norwick Western-Engine; from-Randy-Sowa,-EMD, regarding. fuel
consumption rates, dated 7-19-88 (Attachment 4)

SP-10-225, Diesel Fuel Oil Sampling, Rev. 23, Dated 2-12-2008.

Technical Specification T.S.4.6, Periodic Testing of Emergency Power Systems,
page TS 4.6-1, Amendment #194, dated 2/7/2008 and page TS 4.6-2 Amendment
#191, dated 5/1/2007. '

Crane Technical Paper No. 410, Flow of Fluids, 23rd printing, 1986

Technical Specification T.S.3.7, Auxiliary Electrical Systems, page TS 3.7-1,
Amendment #122, dated 12-21-1995.

P.O. 275, Specification SS-M275, Sheet 1 of 4, Rev. 7/70

NRC I[nformation Notice 2006-22, “New Ultra-Low-Sulfur Diesel Fuel Qil Could
Adversely Impact Diesel Engine Performance”, October 12, 20086.

IEN Engineering Paper, “Potential Affects of Use of Ultra Low Sulfur Diesel Fuel Oil
on Engine Fuel Oil Consumption”, Rev. 1, May 11, 2007:

ANSI/HI 9.8, “Pump Intake Design”, 1998. _

P.O. K-208, Purchase Order for Fuel Oil Pumps, Dated 5-13-1969 (Attachment 7).
EMD Fuel Oil Chart, Document no. 9068-ES, Appendix 2. (Attachment 5).
ASHRAE Applications Handbook, 2003 edition.

S-529, Turbine and Administration BLDG. Area Miscellaneous Details, Sheet 1,
Revision 00F.

A-202-3, Underground Electrical Services Magnified, Sheet 1, Revision 00F.

Revision Tracking and Processing Record “Loading Diesel Generator Fuel Oil”
Dated 7-30-97.

IEEE Standard 387-1977 “Criteria for Diesel-Generator Units Applied as Standby
Power Supplies for Nuclear Power Generating Stations.”
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3.0 DESIGN INPUTS

3.1 Generator Ratings (Reference 14):

"Continuous - | 2600 kW
"Short Time Rating” (110%) T 2860 kW

*Reference 31

3.2 Fuel consumption rates (Reference 16) based on the Higher Heating Values
(HHV), 19450 Btu/lb:

1,250 kW | ~]0.595 Ib/kW-hr
"2600 kW 0.525 Ib/kWhr
2860 kW 0.526 Ib/kW-hr

3.3  Fuel Oil Minimum acceptable HHV (Reference 17 & Attachment 8):
137,000 (Normal control range 137,000 — 143,100)

3.4 Testing Requirements:
« Per Section a.1 of the Technical Specification 4.6 (Reference 18):
“Monthly each diesel generator shall be tested by:

A. Manually starting each diesel generator from a standby condition
verifying that each diesel generator achieves steady state voltage and
frequency.

Loading the diesel generator to at least 2600 kW (nominal) for a
period of at least 1 hour.”

« Per Section a.5 of Technical Specification 4.6:

“Each diesel generator shall be operated for 224 hours every operating
cycle:

A. For 22 hours loaded to 2860 kW (nominal) and,
B. For the remaining hours of the test loaded to 2700 kW (nominal).”
For conservatism, 24 hours @ 2,860 kW will be used.
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3.5 Volume Requirements: ,
Per Section a.7 of the Technical Specification 3.7 (Reference 20):

“...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.”

Underground Fuel Oil Storage Tank Dimensions (Reference 8):

Dimension Value
Outside Diameter 121t
Shell thickness v 7/16 in
‘Tank length ~ _ 42 ft

Fuel Oil Transfer Pump (Reference 10):

Dimension | Value. )
1 Distance from tank bottom to pump suction 3in
Pump Capacity _ _ 30 gpm (Reference 25)

3.8 Day Tank Dimensions (Reference 9):

Dimension v o Value

Outside Diameter (OD) 1. __48in

| Shell thickness . 5/16 in

“Head thickness Y4 in

Overall length ' 10 ft

| Height of suction pipe in tank ‘ ' _ 3in

| Day Tank low level alarm B 596 ft 5 in (Reference 11)
Day Tank pump start elevation 596 ft 10 in (Reference 11)
1 Day. Tank pump stop elevation ' | 597 ft 4 in (Reference 11)
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4.0
4.1

ASSUMPTIONS
Fuel Qil Temperature

Page 32.19 of the ASHRAE Applications Handbook (Reference 27) shows the
approximate groundwater temperatures of the continental United States in map
form (Attachment 6). From this map, the groundwater temperature around KPS is
shown to be 50° F.

KPS Drawings M-271 (Reference 4), S-529 (Reference 28), and A-202-3
(Reference 29) show:

. The UFOST'’s are in direct contact with the earth at a minimum of 3.5 feet
below grade.

The distance between the Turbine Building and the closest UFOST is ~9 feet
(through the earth).

. The distance between the diesel generator 1B room wall and the UFOST is
~16 feet (through the earth).

Credit for available fuel oil in the Day Tanks (combined) is only taken for the volume
below the Low Level Alarm (LLA). Reference 5 demonstrates that the Day Tank
level is controlled (via the FOTP) between 5 and 11 inches above the LLA. It is
assumed that the 5 inch volume of fuel above the LLA will compensate for any
difference in temperature (and subsequent changes in density and volume) between
the fuel oil in the UFOST’s and the Day Tanks. Analysis of this assumption is in
Section 6.6.

The maximum temperature of fuel oil in the UFOST is assumed to be 60° F.

Uncertainties

Dominion uses four standard paraméters when accounting for instrument
uncertainties and errors; Indicator, Maintenance and Testing Equipment (M & TE),
Indicator/Sensor Drift, and Rack Readability.

Values for these parameters for the measuring equipment for the UFOST's are not
known as of publication of this document, and as such, standard values as supplied
by Nuclear Design Instrumentation and Control Engineering, will be used as follows:

Indicator 1.0%
M& TE 0.5%
Sensor Drift 0.5%
Rack Readability 0.3%

Dominion regularly employs a Root Sum of the Squares method for applying
multiple errors.
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Total Error = /(1.0 +0.5)? +,(0.5)2 +(03)° =1.61%

Note that uncertainty errors are not accounted for in the Day Tank volume
calculation, since allowances for its volume are taken due to the use of the lower
calibration limit of the LLA. For further information, see Section 6.3.4 below.

The instrument uncertainties for the UFOST are assumed to be 1.61%.

Pump Inlet Diameter

KPS Drawing X-K208-1 (Reference 10) shows the FOTP pump inlet holes to be 1
3/8 (1.375) in. in diameter. Three of these holes are shown on an elevation view on
the drawing.

The total number of inlet holes is assumed to be six.

Day Tank Head Diameter and resulting Volume

The vessel heads on the Day Tanks are ASME dished heads. For the purpose of
determining the volume in the heads, the Inside Diameter (ID) is assumed to be
equal to the Outside Diameter (OD). For further information, see Sections 6.2.2 and
6.2.3 below.

The Day Tank heads ID is assumed to be equal to the OD (48 inches).

METHODOLOGY
As described in each section.
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6.0 CALCULATION
_ 6.1 Tank Information
6.1.1 Storage Tank Inputs:
Storage Tank Sketch

From Reference 8:

D=12.00ﬂ—2({gin.x Lit ]=11.92ft

2 in.

L = 42.00ft - 2[%1'11. x 1t J = 41.92f¢

12 in.

From Reference 10;

12 in.

h= (3in + lgin)x 1 _ o364t
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6.1.2 Day Tank Inputs (2 per Diesel):
Day Tank Sketch (2 per Diesel)

EL. 598'-0°

EL. 596'-3"
LLA*

| N2y ~ EL. 590'-0"
3 /]\ ?‘5"\/4 y
TNV, ~ EL. 589'-0"

Head Thickness = 1/4"

*LLA Setpoint: El. 596'-5” (Reference 7)
Calibration Accuracy: +2” (Reference 11)

The LLA low setpoint per calibration tolerance is 596’ 3". For conservatism, this value will
be used as the LLA setpoint.

NOTE: Per Attachment 9, the two most recent calibration checks on the Day Tanks LLA
(component numbers 16635 and 16637), have had no required adjustment to the ‘As
Found’ setting. Therefore, the measurement uncertainty for the Day Tank used in this
document has been shown to be accurate.

D =4.00ft — 2(1—56-;( Ht ) =3.94ft (Reference 9)

1n.
h =8in;L(R) = 42in (Reference 12, Attachment #1, p. 293 & 294)

b, =(12in—%in—8inj 11f_t =0.31ft (Reference 9)

2 in.

h, =3in=0.25f ~ (Reference 9)
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L =596.25 ft —590.00 ¢ + 0.31ft = 6.56 ¢
L, =598.00 ft —596.25 ft + 0.31t = 2.06 ft

6.2 Fuel Oil Storage Volume (V)
V = UFOST + (2 x Day Tank) = V| + 2 x (V3 + Vg+ Vs)

6.2.1 Calculating the Capacity of the UFOST:

(V,+V,)= (%DZ x L) = B (11.92) (41 .92)}&3 X 7.480% =34,992 gallons

6.2.2 Calculating the Capacity of the Day Tank @ the LLA:
[Va+ (V4+ Vs)]x2

v, = GnszL) = B(z&.%)2 (6.56):lft3x7.480%—a3—1 = 598 gallons
t

From the table on Page 2 of 2, Attachment #3 and Assumption 4.4:
(V4 + Vs) =38 gallons

[V3+ (Va+ V)] x 2=(598 + 38) x 2 = 1,272 gallons

6.2.3 Calculating the Total Capacity of the Day Tank:
{Vi+ Vg +[(Vg+ V5) x 2]} x 2

V, = (EDZ x L) = [%(3.94)2(2.06)] (3 x 7.480% =187.8; 188 gallons

[598 + 188 + (38 x 2)] = 862 gallons

NOTE: This value compares favorably with the value (850 gallons) stated on
References 3 and 21. Therefore, Assumption 4.4 is considered valid.

[598 + 188 + (38 x 2)] x 2 = 1,724 gallons

Form No. 728607 (July 2007))



| Calculation: C10033 |  Revision:1 |  Addendum: | Page 12 of 45 |

6.3 Unavailable Fuel Oil Storage' Volumes (Vy):

NOTE: V; and Vs account for fuel volume lost due to suction pipe placement at the
bottomn of the respective tanks and are treated as unavailable volumes.

6.3.1 Calculating V, using Reference 12, page 368 (Aftachment 2):

Ll = 0.364 ft =0.031;
D 11.92ft

-From Coefficient Table (Attachment 2), 0.031 yields 0.009179
V.= (V; + V,) x Coefficient

V,= 34,992x0.009179 = 321 gallons

6.3.2 Calculating Vs using Reference 13, page 2-13:

v, =;§—7zhf(3r—h,), where r = L(R)

Vs = [135 (0.25)2(3x % —~ 0.25)]1’t3x7.48~gil =5 gallons

ft’

6.3.3 Calculating the unavailable volume due to Vortex Prevention
A. Calculating the Required Submergence to Prevent Vortices in the UFOST
(Vvortex-u):

Drawing XK-193-1 (Reference 8) shows stiffening plates for rotational
guidance at the suction of the FOTP. These plates extend ~1 ft above the
suction of the FOTP and taper from 9 in. wide at the tank bottomto ~1.5in at
their top. These plates will provide unintentional vortex suppression above
the pump inlet; however, no credit is taken for the plates. This ensures that
this determination will provide sufficient depth for vortex suppression.

This section calculates the minimum submergence of the pump intake to
reduce the probability that strong free-surface air core vortices will occur.
The method and formulas used are described in ANSI/HI 8.8 (Reference 24).

The formula for calculating the submergence depth is:

s=D+0.574—D%

Where:
D = Diameter of the pump inlet (inches)
Q = Flowrate through the pump (gpm)
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1. Calculating D:

D is the equivalent diameter for the aggregate area of the Pump Inlet
(Dg). The aggregate area of the pump inlet is found by:

A, =[(%)>< D?Jx 6 A, =[(%)x 13752« 6 =8.909 in’

D = 1.375 per Assumption 4.3
8.909x 4
D, = ,/—-—-—— =3.368 in
T

Calculating the Submergence (Sy):

30 gpm

(S

S, =3.368in+0.574
3.368 " in

=6.154in =0.513 ft

Calculating the Unavailable Volume of Fuel Oil Due to the
Submergence Using Reference 12, page 368 (Attachment 2):

Using the h/d method as described in Reference 12:
h=0.364ft +0.513 ft =0.877 ft
o,
From Coefficient Table (Attachment 2):
0.074 yields 0.033405

Vieog77 1= 34,992 x 0.033405 = 1168.9, 1169 gallons

Vvortex-Uu = Vo=08771t — V2

VVQR’[‘EX_U =1169-321= §48 gallons

Calculating the Required Submergence to Prevent Vortices in the Day Tank
(Vvortex-n):

The methods used in Section 6.3.3.A above are-used here.
1. Calculating Q:

The worst case EDG operation used in this calculation is 2,860 kW
which corresponds to a fuel consumption rate of 0.0747 gal/(kW-hr)
(Section 6.5.2). Converting this consumption rate to a flowrate and
accounting for two Day Tanks yields:

gallon lhr ;l

0= [0.0747 o280k |+ 2 =178 gpm

-hr 60 min
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Calculating the Submergence (Sp), where D = 0957 in. per
References 9 and 19: :

1.78 gpm

57 in*?

S, =0957in+0.574 =2.041in =0.1706 ft; 0.171 ft

Calculating the Unavailable Volume of Fuel Oil Due to the
Submergence in a day tank Using Reference 13:

Vvortex-p = Vnissp) — Vs (5 gallons)
h1+Sp=025+0.171 =0.421 ft

For Vihi.s.0) use the same equation as used for Vs.

1
Vyormmn = {B (0.421)2(3 X % - 0.421)} fi® x 7.48%} — 5gallons = 8.99; 9 gallons

'6.3.4 Calculating the unavailable volume due to UFOST Instrument Uncertainty (V,.u)
a Using the values and method from Assumption 4.2 (Total Error = 1.(‘3;1‘%):
UFOST Capacity x Total Error = Instrument Uncertainty (gal.)
Viy = 34,992 x 0.0161 = 564 gallons

6.3.5 Unavailable Fuel Volume Summary
UFOST: 1,733 gallons (321 + 848 + 564)
Day Tank: 28 gallons [(5 + 9) x 2]

6.4 Available Fuel Volumes (V,)
6.4.1 UFOST Available Fuel Volume (Va.u):
Vau = (Vi + V3) - Vz - Vyortex-p ~ Viu
Vau=34,992 - 321 - 848 — 564 = 33,259 gallons

NOTE: 33,259 galions per UFOST and 2 UFOST’s therefore Technical Specifications of
35,000 gal combined between two UFOST’s (section 3.7.a.7) are met.

NOTE: The current procedural requirement per OP-KW-NOP-DGM-002 rev. 1 “Loading
Diesel Generator Fuel Oil” limiting the EDG fuel oil storage tanks to 90% full or 31,500 gpm
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for overfill prevention is based on the Wisconsin Administrative Code and Federal rule 40
CFR part 280 “Technical Standards and Corrective Action Requirements for Owners and
Operators of Underground Storage Tanks (UST)". As stated in the revision tracking and
processing record for the procedure “Loading Diesel Generator Fuel Oil” dated 7-30-97 it
states that although the Diesel Generator Tanks are exempt from the 90% requirement the
rule should be used as a guide whenever possibie.

6.4.2 Day Tank Available Fuel Volume (Va.p): |
Vap =[(Vs+Vs) = Vs - Vyortexn] X 2
Vap = [(598 + 38) — 5 - 9] x 2 = 1,244 gallons

NOTE: 1,244 gal, therefore Technical Specifications of 1,000 gal per Day Tank (section |
3.7.a.7) are met. Also note that the Technical Specification requirement occurs below
the LLA for the Day Tank.

6.4.3 Total Available Fuel Volume (V,):
Va=Vau+ Vap=33,259 + 1,244 = 34,503 gallons

Required Minimum Fuel Oil Storage Volume (Vi)

In accordance with ANSI N195 (Reference 2), fuel oil storage requirements can be
calculated by either of the following two methods:

. Taking into account the time dependence of diesel generator loads
| -or-
. Conservative method, based on the continuous rating of the diesel-generator

The conservative calculation method is recommended by ANSI N195 and will be
used for this calculation.

The conservative calculation for the minimum fuel oil storage volume is:
Vg = Volume Consumed for 7 Days (Vg.7) + Volume Consumed by Testing (Va.1)

Discussion

The fuel consumption rates and totals for the required runs will be calculated using
the minimum allowable HHV specified for new diesel fuel (Reference 17 &
Attachment 8). Reference 17 is applicable to each fuel delivery regardiess of fuel
type (regular, Low Sulfur, or Ultra Low Sulfur Diesel (ULSD)) to ensure that the fuel -
meets the HHV requirements.
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From page 7-16, Table 11 — “Heat Values of Petroleum Qils” in Marks
Handbook (Reference 13), it is shown that the HHV in Btu/gal decreases with
a decrease in density (p); therefore, using the lowest allowable HHV will
result in the largest required fuel oil volume.

The original fuel consumption rates as provided by the Vendor (listed in
Attachment 4) are for fuel oil with a HHV of 19,450 Btu/ lb.

The EMD Fuel Oil Chart (Reference 26) agrees with the chart in Reference
13, and will be used since it provides the exact values of the HHV used in
Attachment 4. This chart shows that 19,450 BTU/Ib corresponds to a HHV of
141,200 BTU/gal and a density of 7.26 Ib/gal.

The lowest acceptable HHV is 137,000 BTU/gal (Reference 17). Therefore, the
lower HHV at the lowest acceptable density will increase the fuel consumption rates

by:
BTU/
141,200 éal

137,000 BTU/
gal

6.5.2 Calculating fuel consumption rates:
1,250 kW

0.595 o

_KWehr 6080080 0.0820—E2 x 1.031=0.0845 &%
Ib kKW - hr kW - hr kW hr
7.26 T
ga |

2,600 kW

0.525 o
gal

— kWbr _ 0723 . 0072382 1 1031=00746 5"

70610 kW - hr KW - hr KW - hr

gal

=1.031=3.1%

ERL

2,860 kW

0.526 b

kWb 0705 8 0072583 4 1.031=00747 8%
.y KW - hr KW - hr KW - hr

gal
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6.5.3 Calculating the Volume Consumed for 7 Days @ 2,600 kW (Va.):

Vi, = 2600kW x (7days x 24 PEJ b 0.0746———§a—1—— = 32,586 gallons

day kW -Hr =————————
NOTE: This volume of fuel minus the available combined Day Tank volume (32,586 -
1,244) yields the required available volume in the UFOST, 31,342 gallons. Accounting for
the UFOST unavailable volumes (as shown in Section 6.3.5), the indicated volume
required in the UFOST is 33,075 gallons (31,342 + 1,733). This value is higher than the
administrative limit of 90% (31,500 galions) as stated in the note to Section 6.4.1. However,
this limit is a guide utilized to prevent overflowing the UFOST’s.

The tank height relating to 31,500 is found by the following:
34,992 - 31,500 = 3,492
The coefficient from attachment 2 that would yield 3,492 is 0.100 as shown below:

34,992 x X = 3,492 3,492 =0.0997, 0.100
34,992

Matching this coefficient to attachment 2 yields an h/D value of 0.157; the resulting h value
is found by: :

0.157:%,D:11,92 h=11.92x0.157 = 1.87 ft

Therefore, 1.87 ft from the top of the tank is the 90% administrative volume limit.

The tank height relating to the UFOST indicated volume required for Vg7 is found by the
following:

34,992 - 33,075 = 1,917
The coefficient from attachment 2 that would yield 1,817 is 0.055 as shown below:

34992 x X =1917 1917 _ 0.05478, 0.055
34,992

Matching this coefficient to attachment 2 yields an /D value of 0.104; the resulting h value
is found by: ‘

0.104=%,D=11.92 h=11.92%x0.104 =1.24 ft

Therefore, 1.24 ft from the top of the tank is the required indicated volume for Vg;.
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The sketch below illustrates the unused tank capacity at the top of the UFOST, and is Not
To Scale (NTS)..

Unused Volume

1.87 ft

T L 90% overflow
limit

available fuel volume
for 168 hour run

////// )
O \\\\\\\\x\\\\\\\\\
%) 4

6.5.4 Calculating the Voiume Consumed for required testing (Vg.1):

A. 1 hour monthly test @ 2,600 kW with Heatup and-Cooldown intervals not
exceeding 30 minutes total (Vg.11urcp)):

A one hour run @ 2,600 kW will consume:

gal

Ve = 2600kW x (1 hr) x 0.0746 W =193.96, 194 gallons

Hr

15 minute Heatup and Cooldown runs Vgt wuco @ 1,250 kW (half
continuous load) will consume:

al
Vieranco, = 1250 KW x (0.5 hr) x 0.0845 - \ff“ —=528, 53 gallons

The Heatup and Cooldown runs account for loading time, synchronizing the
EDG with the grid, and engine warm-up/cool-down periods.

NOTE: ANSI N195-1976 (Reference 2) requires enough fuel to be on hand in the Day
Tanks to allow for a 1 hour run including 10% margin.

A 1 hour test with Heatup and Cooldown periods not exceeding 30 minutes -
total and including 10% margin will consume:

VR—I(HU/CD) (194 + 53) x 1.10= Z g_@_llg;n

NOTE: Adding Vr.1Hurco) to the required volume in the UFOST wili further exceed the 90%
administrative limit on the UFOST, but will not exceed the capacity of the tank (33,075 +
272 = 33,347 < 34,992).

Form No. 728607 (July 2007))



[ calculation: C10033 | -Revision: 1 | Addendum: | Page 19 0f 45 ]

24 hour 18 month test @ 2,860 kW (Vp.1a):

Ve = 2860 kW x (24h1s) x 0.0747 \f}a‘

= 5,127 gallons

C. Calculating (Vg.7):
Vi = VR-I(HU/CD) + Veg =272 + 5,127 =5,399 5,400 gallons
NOTE: Adding Vr.15(5,400 gallons) to the required indicated volume in the UFOST (33,057
gallons) will exceed the capacity of both one UFOST (33,259 gallons) and the Day Tanks
combined (1,244 gallons) (33,057 + 5,400 = 38,457 > 33,259 + 1,244 = 34,503). However,
the 24 hour run is only required once every refueling cycle (18 months) and fuel
replenishment as a result of the 24 hour run can be planned for in advance. Furthermore,
once an EDG starts its 24 hour run, it is not expected to provide the required 7 days of

power, and as such, other precautions are taken, i.e., the other EDG will be the protected
train. ‘

6.6 Analysis of Assumption 4.1:
Per Drawing M-272 (Reference 5): ‘
. The Day Tank is mounted on the floor @ elevation 585’-0" (585 ft)

. The Day Tank LLA is @ 596’-5", and assumed at 596'-3” for calibration
(596.25 ft)

The tank level for FOTP start is @ elevation 596’-10” (596.833 ft)
The tank level for FOTP stop is @ elevation 597’-4" (597.3 ft)

o e

Confirm that the amount of fuel between the nominal LLA and 5” above the LLA
compensates for assuming that the Day Tank fluid is at 60° F.

The volume of fuel equal to 5” in two day tanks is:

5 ]
Vi i 2-Daytans = 2x(g—D2x L) =2x E (3.94)2(5]] fi’x 7.480%’2‘3— =75.99; 76 gallons

At a HHV of 137,000 Btu/lb (minimum HHV per Design Input 3.3) the specific
gravity is 0.835 (per Reference 26).

For conservatism, references 22 and 23 indicate that the HHV for ULSD can be
between 1.2% and 4% lower than for Low Sulfur Diesel fuel; however, all fuel
shipments at KPS have a desighated HHV value and are tested by the vendor prior
to delivery (Attachment 8, page 2 of 6). Using the conservative approach for this
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sections analysis, the specific gravity of ULSD is 0.835, then the HHV for ULSD
could be as much as 4% lower or:

137,000 Btu/lb x (1.0 - 0.04) = 131,520 Btu/lb
Reversing this analysis means that for ULSD with a HHV equal to 137,000 could
result in ULSD with a specific gravity equal to:
0.835x 1.04 =0.868
Assuming a worst case temperature of 110° F for the fuel in the day tank, the

specific gravity of fuel at 110° F is determined from the table in Reference 19,
page A-7 and is:

SGyyger = 0.855

This value results in the volume of 60° F oil increasing from 1,272 gallons
(Section 6.2.2, total volume in the Day Tank below the LLA) to:

0.868 \‘
@ 110°F=> V =1,272x =1,291 gallons
D@II0F 0855 g

Which is an increase in volume of:
1,291 gallons — 1,272 gallons = 19 gallons

19 galions < 76 gallons (Vsinin 2 pay Tanks) Jocated above the LLA. Therefore, the
assumption that using 60° F for the oil in the day tank is confirmed to be
accurate.

Analysis of Day Tank Overflow due to temperature difference

Confirm that there is enough free space above the maximum fill level in the day
tanks to prevent the tanks from overflowing due to expansion of the fuel due o
the fuel temperature increasing from 60° F to 110° F (this calculation is for the
volume in one day tank).

Per Reference 5, the maximum fill fevel in the tank is 597°-4". Per Reference 11,
the calibration accuracy for the pump start and stop switches is £1”. This gives a
maximum tank level of 597’-5". The total volume in the tank to this level is:

Vbelow 597'.5" = (V3 + V4+ V5) + V596'-3" 10 5975

Viowsors: = (398 +38) + {B (3.94)2(-1-‘21-)}& x 7.480 %a?l} = (598 +38)+ 107 = 743 gallons
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A. Volume in the day tank above level 597'-5"

V., 59757 = Volume in Head + Volume in cylinder section

Volume in head:
Va+ Vs
Volume in cylinder section:
Length of cylinder section:
(598°-0" - 597°-5") + hy
0.583 +0.31 =0.893 ft

=(V, +V,)+ {B (3.94)2(0.893)]&3)(7.480%} =138+81.44 =119.4 gallons

Volume increase in the tank due to temperature increase from 60° F to 110°;

@ 110°F > V_ i =743 x gigz =754.3; 755 gallons

Which is an increase in volume of:-
755 gallons — 743 gallons = 12 gallons per tank
= 24 gallons in the Day Tank

12 gallons < 119.14 gallons; the Day Tank will not overflow due fo
expansion due to a temperature increase in the fuel oil.
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7.0 CONCLUSIONS

7.1  Available Fuel Oil Storage Volume for each Safeguards Diesel

Tank |

Volume (gal)

Sé(‘:t-ion

UFOST

33,259

6.4.1

Day Tanks (combined)

1,244

6.4.2

Total

34,503

6.4.3

7.1.1. Technical Specification Requirements vs. Available Fuel Volume:
Available Volume in each UFOST

Technical Specification Requirement
NOTE: Per Section 3.5, the combined volume from 2 UFOST’s must equal 35,000 gallons.

33,259 gallons

35,000 gallons

Technical Specification Requirements vs. Day Tank Available Volume below LLA:

Available Volume in the Day Tanks
(combined) below the LLA Setpoint

Technical Specification Requirement
NOTE: Per Section 3.5, the Day Tanks (combined) available volume.must equal 1,000 gallons.

1,244 gallons

1,000 gallons

7.2  Required Fuel Oil Storage Volume for a 7 day (168 hour) run @ 2,600 kW

| Fuel Consumed (gal)

I

32,586 (Section 6.5.3) B

7.3 Required Fuel Oil Storage Volume for testing requirements

[ Test

Volume (gal)

Section

Va.apuco (Monthly) .

272 .

6.54.A

Vg.1s (Once per cycle)

5,127

6.54.B

Total

5,400

6.54.C

There is sufficient available fuel oil storage volume for each Safeguards Diesel (34,503) to
allow for the required 7 day run and one required monthly test run.

32,586 gallons + 272 gallons = 32858 gallons < 34,503 gallons
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7.4 Summary Table
NOTE: all fuel volumes are given in terms of gallons.

Fue! requirement for 7 day run 32,586 Section 6.5.3

. Day tanks (combined) Available -1.244 Section 6.4.2
! Volume at the LLA ’

31.342 Required UFOST available fuel volume for 168 hour run @ §
’ 2,600 kW. :

ji Unavailable UFOST Volume due to:
Suction Pipe Placement 321 Section 6.3.1
Vortexing 848 Section 6.3.3
Instrument Uncertainty +564 Section 6.3.4
1,733

31,342
+1,733

33.075 Required UFOST indicated volume (at LI-18002 and LI-
> 18003) for 168 hour run @ 2,600 kW.

Indicated post-testing level should be > 33,075

Fuel consumption for 1 hour run @

2,600 kW with HU and CD @ 1,250 Section 6.5.4.A
kW not to exceed 30 min. combined

(monthly required test)

33,075
4272

Required UFOST indicated volume (at LI-18002 and LI-

33,347 18003) for 168 hour run AND monthly surveillance run.

Indicated pre-testing level should be > 33,347
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8.0 Attachments

Number

Ti,tle._ i

Pages'

Pressure Vessel Handbook, Fourth Edition, by Eugene F. Megyesy,
pages 293 & 294.

Pressure Vessel Handbook, Fourth Edition, by Eugene F. Megyesy,
pages 368, 369 & 370.

Pressure Vessel Handbook, Fourth Edition, by Eugene F. Megyesy,
pages 366 & 367.

Telefax to Don Norwick Western Engine, from Randy Sowa, EMD,
regarding fuel consumption rates, dated 7-19-88

EMD Fuel Qil Chart, Document No. 9068-ES

Figure 18 of ASHRAE Applications Handbook, 2003 edition. Page
32.19

| P.O. K-208, Purchase Order for Fuel Oil Pumps

"Dominion PTE, Number 100000001322, Version 1, stock number

42106289

SP-10-179, dated 4-06-05 and 12-14-06and SP-10-181, dated Jan
18 2007 and Feb 17, 2005.
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Cgec™ €-10038 s

DIMENSIONS OF HEADS
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B
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I’AR'!‘IAL VOLU\!,E,S [N HDR]ZOWAL CYUWLRS

rw._._d__..!_..“.,__.. b Partial volunes of horlzental eylinder
: ‘ equirls {obab valuene x onel Nieient
{found from tabic below)

K
SN .
HGR]ZONFALCYUNDERD o, 0in H 2150 L=8lfi, 0in.

TOTAL VOLUME: 06,7854 x D%z L Find the partial volume of
the cylindricad shall

Totaf volurme: Q7854 x 102 x 60> 4712.4 cu. It

CoefTiciant from talibe:
WD =375/ 10 = 275
Refer to the first two flgares (.27) in the column headed (H/D) in the table
Balow, Proceed to the right untl the cocfficient is found under the colimn
h;adcg {%) whsch 1y the third digit.  The coeffieient of 0,275 is found to be
13807

Total vohure x cosflicient « partisd volume
47024 & 223507 « 105325 cu. fi.
cu, ft, muliiphied by  7.460519 = 1L 5. Galton
B, f.‘: mulrmhcd by 26 3‘ 7016 = Liter
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Lale ™ (L-10033
Adpef %3, 93 (2 7

VOLUME OF SHELLS AND HEADS

HEMIS. HEADH

Wi asf F
| CuFL | Gal Bhl. w?gm Cufi | Gal | Bul
4008 UGB | 0.0 axzl 9267 1461 odbs
Qi) 04 | ooz | TABE 042 301! 007
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Cac™ (-10033
fHach >

ELECTRO-MOTIVE

Clictre Wathet Ohdalon Querars! Molave Corpr sbion LIGL g {tunie GUR S (302 18T 6900
YELEFAX COMBUAICATION

July 19, 1908 ey L 63 ar—

Fr. Don Horwich ! LOFROM:  Mr. Randy Sowe - ..
Hectern fogine Company p Eiectro-Motive Dlviston -
&ddtson, L :

£ax Ho,: -6£0-0207
Follewing Ehls cover page, there will ba -0 pageln), transmitted (SCE
MFSSASE BECOM). If protlewms oecur 1o transmiselon or a1) pages sce
Aot pecetved, pleate condact ug #t JI2ILTISA8E ] 1€ G4 Hatwork
seryics 15 avatisble, ploase ysa mmber B-S63-5463.

LIE IR SN I N B A B B A BN 2R ST B NE SRR SR RN Y A AR AN B IR B R I R A R Y

Attn: Hr, Bun Horwlck
Dear Don:

The €url consumphion flguret you hgve requested lare 2¢ toltlows;
J0-64%E& -

160F Afp falut

¢R.38 IN.HE, Barometor
10450 BTU/LR - HHV

»

/et
5595
AL
L25
o
#3520
)

JYery tealy yoursy

fandatl gowa el
Dtetrict|Caginger
fower Prdductis
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DOCUMENT NO.: SQ6B~ES
APPEND X 2
PAGE: t OF 1

EMD_FUEL_QIL _CHARY

OPERATING COST FACTORS

FUEL OIL CHART

lilgher X Lower

ravity Hosting Value Haating Valus

 Gravity

Deg. | 3 : Deg.
a.pl, | Specitle - erws | sTw | wtus | BTW | AplL
At

an
603;’. :60"/60"!’. ‘ b, | enke . i, gl

0.4042 . 19,230 {145,000 {- 18100 | 138.400
. 0.8384 . 19,270 (144,300 | 18.130 ]135.800
08937 48 13,910 1 143.700 | 18.160 ¢ 138.200
—0.881 1718380 {143,100 | 18,160 | 134.400
. 0.681¢ v 12,380 | 142,500 | 18.220 1 133900

- 0.8782 | 7808 | 18.420-141.800 | 18230 | 133,300
0.4708 | \AAERLLINISORIFRG00, | 18,280 | 132,700
. 0.845¢ 19.480° 1 110,600 . |; 18,810 | 132.100
0.0803 | 18,520 {140,000 | 18.330 | 1¥1.%G0
0.8350 10,860 {339,400 | 18380 | 130,800

0,0408 1. 18.006 |38,800 | 18.300 | 130,300
0.8448 ; te.620 1118200 | 18.410 [ 120.700
© 0.8%98 19,650 {127,800 | 18.430 | 129,100

0.02348 . 19, 137,000 1. 18,440 | 128000
LSRR SR 2. 1N SO T 10,8680 137,000 i —L .
0.5239 19,720 | (36,400 | 18,480 | 127.900

0.5238 16150 '{138.800 | 14810 | 127.300-

. 0.8202 1 19.78¢ {130,200 | 18,630 | 128,700
06,0153 1 13.810 }336,700 | 16.520 | 120,200 |
0.0108 19.830 134,100 | 18,880 |[.125,600 |
6.8083 | 19,880 | 233,300 |, 13,800 |-125.000

COST CONVERSION (A prreximate)
AL FUEL

CBNTS/MILLION BTV
8 [
Y T
1‘x
CENTWOALLOX

Gassd on Higher Hastng Valus of 80° A.D.I, gravity fuel of 141,600 BTU/Gal, {19.420
BTU/b), To obtatn coat in Sifilten BTU of ollwer hew veiua (ials, divids BTU/Gal,
ia 1,000,000 and muikiply by cowt of lusl it oanss prr gatlon,

-4 -

SOURGE: EMD MP-45 DATA BOOK
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2003 ASHRAL APPLICATIONS HANDBooh
Geothermal Energy

N

ANANANNY

4
K

| e

A QNEMPEPER
TRENCH

P
1.“"‘{

, FOURVERTICAL, FIPES 2. {QUR FIPES PER E X PPLS FER
¢ f!am‘é%? - HPES TRENCH TREHCH

i
N

Fig. 19 Horizontal Ground Eoop Cenfiguvations

\ \ilul“xiplc,pipgs weofien plavad:in a-single trencts fo redize the
1. are; ed for horizontal toap applications. Sums cemmvu
il e ‘,erc‘_sho\"’én}{;';:l?iuur‘c-’w; Whea pipesiie ——///”//W
o depriy, (ke botti row is placed ik and then the -
Iench s aaialty lisckflied before the tppet 1ow. 18 put.in place. TOPVIEW
WX"M&;MQ&,’ than two ayers of pipe used i a singlo trench
bcauzy of tho extintim noedud o e partial backfilling. [ligher

Renuze NG At : - TSRS A ieaw v .
Fips densities-in 1 trenvh: provide diminishing rotinns bochud \A/ »
.'hsﬁ_l_\iﬁ.inlaa.fc:rm;-b’«:-twcc_n‘mmﬁpl; ipes 12ditods the Feat trany ‘ ’ . ‘ ’ . . . . .

:gﬁvifwwcnw‘o[’cac& pipe. ‘The mosi-cormntn multipl N .‘4“ NSNS IEN

Rppiications are the two-pipe arngeinentussd with chisits treng grs
&dthe foun. arsixspipeanangements placed in trenchics mude with
# wide backhoe busket, . , , ,

sldpping spiral suration, shown in Figues:20, hae . o X
gcfg,.w:;m strie sostess, However, it woqiires. spocial Fig. 20 General Layout of Spirat Earth Coil

SOE VIEW

o
-4

s boen
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ik 10 Flant supt.
P, S . . E . . (r “f. Serach(x, W Hicke ,(w
ey DYVICE & n(j}nge‘rlng JQ. IRL Hoffwan LGB, 1S, 81, P#K, RA, I,
lgneer se =~ EW Jamez LEN, LF®, M, bES, ACK, RWL,
[ RIYRRMBE LTS Boibho N Megadl PRP, CUL, 6JD, VIN, GLM, ALW,
F LCET IV a6 PLATA CRHETANIS. FLLINUIE (3600 hF Robl EJZ, J¥B

Midstates Bugincerlng & Sales, Ifuc.
Pump & Meter Diviuile ~

8940 Ggden Avenue ORDER NO.
Brookfield, 1llinois

Avtn:  Mr. Bland . DAYE  May 13, 1908

THIS REFERS TO.

CONSIGN 1O wWisconsiu Public Service Cogporation

== Kewaunes Kuclear Pawer Plant Bite
Ten miles south ol Kewaunee, Wisconsin, on Highway 42
Kewaunse Gounty, Wisconsin

MARK ALL TAGS, INVOICES, BILLS OF LADING, SHIPPING: PARERS AND FACKAGES WITH ABOVE- ORDER NUMBER,

CHARGETO | Wlsconain PubIic Se Service Corporation, Wisconsin Power aud Light Lumpany, dadison

————— Gss and Electric Company, seading favoices, billa of lading and ippling papers,
I8 TRIPLICATE, to Mr. R. L. Hoffman, Purchasing Agent, P. 0. Pox 751, Milwvaukee,
Wisconsin 53201, alno one copy ol all such papera to Mr. Frank liickes, Field
Ptmcu }wnage:, !“ . BoX 209 I\ewaunec W.. cmalr ‘>4U6

QHU’MENT &wux_xsfu. np_t‘i) vz,u, 1}3«_0 RT3 wks.) r AAL B Cduury i:clgn aYlowed to
PROMISEB: As required ’ "" plantsive:

TERMS  Net 30 days

yia TROGK
) PLEASE SIGN AND RETURN ATTACHED CARD DMMEDIATELY ACKNOWLEDGING RECEIPT,

LTENM  QUANIITY -

PRICE

i Sovsar Model S64-1 (manufactured for Bowser,. ine. by Reda Pump Co.)
gubmerged punp. with a capacity of 30 &PM at 43' total head civ'tveq
by 1/3 HP cxploei:m proof, 460, 3 phase, 60 cycle wotor for a 12
tank with a 376" burial.
Net price each $345.00

!4'.
S 090G

o

TOTAL SET PRICE commmms s s

-
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04/30/2008

%ﬂominhn’

Document Fleadsr:
Documeni Type PTE  Number 10000001322 Verwion 01 Pan GOD

Description FUEL, DIESEL, AMOCD PREMIER ULTRA LOW SU
FUEL, DIESEL, AMOCO PREMYER ULTRA 1,0W SULFUR

Staties AC - Active
User NICH826 . Michael D Musller
Velid From Authorization (Froup CHEM

Superior Docament:
Documaent Type Number Version

Classification Data:

PE_INSPECTION PLAN 2300

PE_MANUFACTURER AMOCO

PE_MARK_NUMAER 134-0D31
134-032

PENOTE_CORES CHAKNGE/SUBSTITUTION* (FH)
COUMERCIAL: GRADE*® (F2)

PE_QUAL_CLASS SR

PE_STATION KEWAUNEE

Status Log:

No. Statas Desceiption Set By Dute Time Log Ficld

0003 AW Auiliing Approve ROBOISA M32008  09:44:51  AWAITING AFF
002 SH Send W reviewer MICHE26 0473012008 09:4e:13

(s 8] RE Reseved MICHS26 0473072008 09:33:40

Material Links:
Material Plant
42106289 KEWA

Revislon Log
Versian 01: Updated the L3 note by revising the phrase "FUBLOIL SAMPLES

MUST HAVE A FLASH POINT GREATER THAN 130 DEGREES F (54 DEGREESC)" to
"FUEL Q1L SAMPLES MUST HAVE A FLASH I’QINT GREATER THAN OR EQUALTO 136
DEGRELS I (54 DEGREES.C)". Added “or equal o, Thisresolves

SAF-Notification 200073169.and is an. adnunlwahvc dmnge fur

olarification’ purposes only.

Version 00: PTE is being created for stock item 42106289,

Routing Notes

Revision Notes
*ﬂ"ll‘ﬁ*****ﬂ“&*#ﬂéﬂ'64**&3#*#&"4*6&"*&'&‘ ﬂﬁ!&*‘x*“#}*

MICHS26 03/28/2008 09:24:50 Second Ievcl review »RFQUEST FORAPPROVAL

LLE CEXX R ks Kok kokok &

I’AbLOO& 03/28/2008 10:45:34 Approved by Paul Leslie
Revislon Notes ) L

MICH826 04/30/2008 09: 44 28 ?ecoad Ievel rm!ew RL‘QUb.‘aT FORAPPROVAL
ROBOOS4 04/30/2008 10:04: MAPPROVED RCM(437}
Note Codes
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02/30/2008 Documant. PTR 10000001332 01 000

PRIOR l’() FILLING, TRANSPDRTERS AND HOSES ARE TO BE STEAMCLEANED AND
DRIED. VENDOR SUALL PRQVIDE DOCUMENTED EVIDENCE OF CLEANINGPRIOR 10 OR
WITH SHIPMENT, ALL JIQSES TO 8 USED FOR OFF LOAD SHALL BECAFPED T0
FREVENT ROAD ('ONT"&MM’ ATES FROM ENTENING DNURING TRANSIT.

BUYER RESKERVES YHE RIGHT OF ACCESS TO THE FOLLOWING::
I SUPPLIERS FACILITIES,
2} PROCEDURES AND RECORDS. )
3) SAMPLE DESIGRNATED FUEY, TANKS.,
4) VERIFY CLEANLINESS OF TRANSPORTERS AND HUSES T0 BE USED
FOR OFF LOAD, FRIOR TO BEING FILLED.

AMOCO SHALL PROVIDE A COPY OF THE AMOCQ LABORATORY SERVICESDIVISION'S
ANALYSIS REFORT FOR PREMIER ULTRA £0OW SULFUR DIESEL FUEL OFLASYT :
SHIPMENT RECEIVED AT THYE GREEN BAY FACILITY AT OR BR¥OREDELIVERY.

THE DIESEL PUEL OIL SHALY. BB SUPPLIED IN ACCORDANCE WITH THEFOLLOWING
ANALYSIS, PROCEDURE AND EIMITS (REF: KEWAUNEE SP10-225}:
ANALYSIS, STANDARD, LIMIT,

RIASH PO(NT ASTM D3, 130 F MIN.

LLouD I‘()INT 2 ASENL f)2500. 30 ¥ MAY,

WATER AND SEDIMENT, ASTM D1796 OR-132709, 0.05% MAX,

LARBON RESIDUF, ASTM D189 Ol\' D524 0.35% MAX.

ASH WEIGHT, ASTM D482, 0.01% MAX.

DIST. TEMP. 9(}‘?"6?2 . AS: I'N DG, SI0-1MIN., 640 F MAX.

KINEMATIC VISC()SH‘I’(? S0°C, ASTM D445, 1.9 CST. MIN., 4.1 CST.MAX,
SULFUR, ASTM D2622 OR D4294 500 PPM MAX. OR ASTM P 8433, 15 PPRMAX.
(.()RROSION ASTM D130, NO. 3 MAX.

CETANE NUMBI" R, ASTM D¥76 OR D613, 40 MIN.

PARTICULATE CONTAMINATION, : ASTS 132276, 10 ML MAX,

AN INLINE STRAINER WITH A MESH SIZE OF 0.25 INCHES OR LESSSHALL RE
SUFTLIED BY VENDOR AND SHALL BK INSPECTED BY KPS PERSONNFEIPRIOR 10
INSTALLATION. PRIOR TO UNLOADING OF THE DIBSEL FUEL (3L, THE
TRANSPORTER WILT, BE SAMPLED BY THE BUYER'S CHEMISTRY DEPARTMENT,
FUEL O SAMPLES MUST HAVE 4 FLASH VOINT CREATER THAN OR EQUALLO F
DEGREES I (54 DEGREES C), NO. VISIBLE WATER AND SEDIMENT AND ASPE

G TYGREATER THAN O FQUAL TO 0.835 (LESS: THAN OR EQINJ T03 L
APL), THE ANALYSIS REPORE SHALL INCLUDE RESULTS FOR THE HIGHHEATINC
VALUL (HHV) AND SHALL BE WITHIN THE ACCEPTANCE CRITERIA OF 137,000
BIU/GAL - 143,100 BTUIGAL. THE ANALYSIS REPORT SHALL ALSGINCLUDE

RESULTS FOR THE HFRR TEST I'ER ASTM D6079 WITH AN ACCEPTANCECRITERIA OF
520 MICRONS MAXIASUM SCAR SIZE. VEGETABLE BASKED FUELPRODUCTS/BLENDS
WiLE NOT BE.ALLOWED. TALY. OIL PATTY ACIDS, FATTY ACID METHYLESTER,
DIMER ACIDS, OR OTHER ACIDIC ADDITITVRS ARE NOT ALLOWED, PRODUCT DATA
SHEETS SHALLBE ) PROYVIDED FOR REVIEW, FAILURE TO MEET TH&SB!\I;QUIRE.WE‘V'I.S

WILL BE CAUSE YO REJECE THE SBIPMENT, DELIVEERIES ARE O BEMADE AT THE
DIRECTION GF THE BUYER.

KEWAUNEE USE ONLY: BUYERS, CHEMISTRY, AND MATERIALS VERIFICATION LAB
(MVL) SHALL BE NOTIFIED BY I‘III‘CI!AI)IA(, PRIOR TO. SCHEDULINGDELIVERY OF
FUEL OLL FOR THE EMERGENCY DIESEL GENERATORS. MVL ANDCHEMISTRY SHALL
BE NOTIFIED BY QOPERATIONS, WAREHOUSE OR SECURITY GROUPS WHENTHE FUEL
OI1. TRANSPORTER/S AKRIVE ON SITE.. PLANT. CHEMISTRY GROUP SHALLSAMPLE

Form No. 728607 (July 2007))
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Attachment 8, Page 3 of 6
04730/2008 Document ¥IE 10000001322 01 000

THE FUEL PKR SPH225. APPROVAL FROM THE CHEMISTRY AND MVLGROUFS 18
REQUIRED PRIQR TO OFF LOADING, QFF LOADING SHALL BR AT THEDIRECTION 08
THE PLANT OPERATIONS GROUP. PHONE NUMBERS - MVI. 388-8579, PLANT
CHEMISTRY SUPERVISOR 388-8370.
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Procurement Technical Evafyation
Supply Chaln Management
Page 1 ot 3

“Mark Niimber(s} (il gAne fis, considar i moet severs SpERcalin): 134031 and 134.032

Flost Descaption: Linorgondy Dlesel Genoralors

CTiedt Fonetion: Brovide smmgemy oecnod oawé?'ﬁ&i?"safetyfrelméd OAdE o BUBes S and 8. |

Cunlty 7 Salety Classiiongon:, . | SHBY L N
Hasie ki Clagsificativn: PTE 9200335, FTE 920174, FTE 06 0031

“FEAR ) UFEAR (STalEn5) ord e pplicabte. set:han(s} USAT Ch'*p'a S8 ang 14

Techalcal Menuai(s): VETIEVARAT

“Sncitoatco(s); Teoh Gpocs Seeton 37 ard A5

Carfe(s)iSandasdis): DSGN COLE-CLASE-NEMA, UsAsY, (EEE' Nf.'-.' PA,; EMA

Sekmics T Yes B T Re 1 T Yen Galemic BaEE Crghal &‘Oa and sgeciisations
67 USAR Taie B.2-

E: vas [ [Nl [ Ves EQ Han

Appondix K 1 Yes & Ns[j ‘ H¥es, Artmndfxﬂvaer.mc;. Appendix 13 Design
Dasoripico

" Oiher Rafirancetar Tagrmi quuuomemf “Monual Seatina 710

Hos Gorner B NA

Sectign Il llem7 Senicn Bvalualal
¢ tem Descripbor: 42106289 - Fue', amenency ¢! yontrators;:
i Promiecr Ultra Low Sullur Diasel Fus!.

Tem Eunciion: Camby, an Pros v(cx:c I8 J( fog {Cren far gamrafm

T Manaciurer s Part Number Aifuw()é’ﬂv Jascriplion

‘Storage Laval s AT ] 8] SO e R 3.
rswmu T¥es 1 TimeFrams, - | Relersnce Dow:

B mwa Mamiwanmr . THas] T m;{g}
y Casslicaton: —T8REE — I NSGL]

sis {or Classification Pl

CUkedor-like | Yas[1 | NoZY T na, ierily changs documant: P1E 92-0174 1av. 17
: feplsremerl ) o . . .
“Suismic: T VesT THOBS [Widiorent than host, bagies muat.ne pIovioed: PTE 92
0374 Rev. 17, Thase has been 1o weight charge.

T

Form No. 728607 (July 2007))




[ Calculation: C10033 | Revision: 1 Addendum: | Page400f45 |

Attachment 8, Page 5 of 6

% . Procurement Technical Evaluation
Dominicw Supply Chain Management
Page 2 of 3

0O T Ves T R T } W difictont than hoat, b3siz must be provided:

received ig the itsm Yendor Documentation

speciied. Source Survebancd / ingpacion [Vendor Surveilianse)
(Mark alf appticably} B4 Bpecial or Post Inateliaden Test

&3 Qecenpl hepection ”

L] Commercial Grade Sui

Methedis] to asslia. i'om g Terdor Al (SR‘JL)

18 aGRE reqmrsd with. m;s PTE: Y5 58 Vi r@itiutlar of this
PYE} ts‘ it appicabio;

Haosl Equipment safety Function and guality essurancs Fafniion -Sane &s rost funeilea =
Ssetici .

ot Salbly FIncion gmparant n aglemmingy both crises) Caractaneion 16r 06oIon And
_acepptance.): Same as host funobon in Secton ).

Dadication: i A fiethod T Specia oy end. 'u.:;,q.ehon(sj

CQAi scceplance methodts) n Method 2 - Camearclsl Grage Survey of Supplier
vead 10 vety crifeal dethod 3 - Scure Verficatin

characton rics of Hem 1 Mathod 4 - Suppllariten Peruanance Mecod

S Fovigw: 1950k Bnd 1eviss of appieable data 16 e GOIET
Saarh aritena: dless! tual, low sutfur dissal, Eleciroe Motlve, diusel gorantor. AMOCO
Resulw ang Sourco: [ NRG* [ INPO* ] OTHEN (Appiicabio dnt may be sllached @ this
evaluation): NRC biformational Notice 2006-22, FMU Senice Advisory # (6.025, NP

OE21898, INPO Q1 7556
LN \Riviow required, as a minimauny,
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“

% PR Procuresment Technical Evaluation
« Dominion Supply Chain Management .
, Page3ol'3

CGIE Codmenie: (Explain Tiow e Trapechon 11an velilios Grnoar CREracIon s lor acseptinge |
ard refates to the fiem Sufely function.} ’ ' !

Raference PYE 982-0174 w lrspecton Plap 2300

Harkings: The AMQUOO Lan Serdtas Anatyes Repord shall avsompany snipment for
dardification. This oiical characturistic veiitles Hlash poirt, clolsd point, water gnd sadiment,
tarbon residue, ush weight, distillation lemparatuee, Kinsmatic viscagity, suliur, cupper girp
cirrosion, cedang number, and padicuisle cordartnalon.

Flas’s Point. Contamdnantz, ang Specific Gravily: Thess éeitical charactadisiics arg af tesied and
vrifiod per fhe Chersistny groun,

Fue! OB Cortant and Ignition Properties: These criticdl claraciarativs are af tastad and verdied
by a& fndspeadent lgb.

Theee trilical sharactagetics epsure that the diesaf Jue! maeels the design reguiremante for the

-| emargendy digsal Mors s the Bailg sen by 110 Diosut Genorabor group par KPS provedur
SP104275. The ¢iil wrdgianstics méet iha guigelinns frovided by the EPRECGIJUTG
avadtiation for diesct luel b, TE Numbar COIFD1

Ugen stocosshal comptstion of the ingpaction pan, easonable assurance is oblained thal the
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i R e g detim iy

MSCOMSIN PUBLIC SERVICE CORP. No. SP-40-181] ) ‘Rov. Q

Tie Digsel Generator Puet Oil Day Tawks
Kewaunee Nuclear Power Plant L& Y LAY Dhifosenial Pressure Indicator
ared Level Switches Cujibration

Surveillance Procedure O PEANeS l Page 10 61 14

OATE PERFORMES 27111 INITIALS

_.; s e

LA-16638 Calibatiun

Note

Use Figure I or page 5 for valve lovations,

(pen valve FO-1G63S-3,

3D Arvabve KO- 166353, reniove the pipe csp,

C«T{ 4) Atvaive FUO 16635 4. remave the pipe oo

PR N e o . .
6,05 3 At valve FO-T003S, connect s site wubo and drain assembily,

"

7665 ALLA-160633 ouipul rminsls, connect a RC voltmater. |

Open valvz FO-16635.4,

Using Tuble 6-4, perform o calihration a8t of LA-16635,

Table 6-4 o o _
o6 Fust o Dry Tank A Laval Low o~ | oveeas

Test Tep Didpad ALEIBSY) + 2 1Ches
{aenes)y”

| setPoINT | pESIRED ASTOUD | ACCEFTANCEGANGE
{Beritee sy b wre l/aE S | i35 otay
Hesat jlochas) A tih e lnto onty

MATEID

* Nafgrenead 1 hnor sipvalion S8510”

Verify anmungustor (476930 TORSEL GEN & FURE OILLEVEL [f
ABNDRMAL afarms ft setpoing, et
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" WISCONSIN PUBLIC SERVICE CORP. | No, WW,SP»”{M-@*L& D L.
Title THosel Gencrdor Fugd O3 Doy Tanks

IARINERIf e ontal f" '-t‘Ji!iif",'h?;}f@'.;:{if.‘!’

Kewaunue Wuclear Power Plant
.l Level Syl

. Surscillance Procedire

UATE PERFORMED ..

\ ll»") 1= (‘,_

Uoratiun

Lise Figure 1 on page 5 for wilve focations,

[N nolate LA16635:

€641 Clote vades FO-18635-1,

R Clase valve PQ 166357,

Open videe FO-16635-3

AT vabug FO-1063S-3, retmove Ste pips van

£.6 3 A vadve TO - 1OBR8-Q, rentnve (e prpe cap

Al veive BO O IG635.4, connget a siie toby and drdin asgenihly,

654

LAGR S catpul terrumals, conmect & DL Jolimater.

5.6.6 AlbA.

Open valvie FO- 16063544,

§.0.7

Usirg Tanie 6-4, perform 5 cabibration test of LA-I663S.

Tutie 64 . } ) .

J o e — oy P Sy T eSS
oa Fuet cm cay Tank A Levtsi Law _ { 3 l; 16635 g
- Qxl{é«. ‘ Mcumuy: [ inauhba.
ﬂ" shogy .

'WEEPOJNT T ORSIAPD | ASFOUND | ACCHTAGERIGE. | FNAL |
Setdacnny t [ 1970 JEoFe | isieaaa W‘; mw
: WA J.)"? % _into oy ] 5:7:{ A

marEl0 | DESCRIFTION
L. AT

© Hebldrernogd o ’wm' slevatoe 58570

668 Veniy wnognaiator (4705930) “HIESEL GEN A FUEL OIL LHVEL :}’
ABNORMAL” slarrs at seipois, .
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P ( VISCONSIN PUBLIC SERVICE CORP, No. CSPOlT ]‘Re‘v, {
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Kewaunee Nuciear Power Plant 1B R Y Dslferenat Pressare ledieutor
and L) Swviehes Cilibragion

Survelilance Procedure __|pate FEQ-$2008 Page 10 of 16

DATE PERFOBMED 7 60 a5

<66 ) LA16637 Calibrativa

B Male

tse Fagwre £ on page $ for valve locarions,

AL vaive FO- 166474 umove the pine cap.

AU vndve 0. LOGAT ., commeds a site tube ared deoin assembly.
At LA-LGEYT outpat torminaly, conaet a DO voltoeier.
Ogpen valve FO-LE637 4.

Csing Table &4, paclorm a calthration 2at of LA-18637,

Talsley B-4

DG Fuei Qll Day Tank B Level Low R

Test Teg Tt Adcumty T 7 I
- tinores)* R

SETPONT | DESIRED | ASFOUND | ACCEFTANCENANGE |  FINAL
Setfinches L s gt 3stee 13 | 4t
v g

ew _ — =

o

S

* Baloraneed o Soor elevghan 8BS G

I Vely anpunciatee (4F0U3F) “THESEL GEN B FUIL O LEVEL
ABNGRMAL" o of setpeinl. -
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.

it PP

/" WiSCONSIN PUBLICSERVICE CORP.  |No.  SP-10:139 lRev. »
Titie: Diesel Generator Fuek Oi} Diy Tusdks
) Kewnunoe Nuclear Power Plant 1317182 Diffeccatind Presswie Indicator

vl Qweatiches Calibeatinn

£h 2 Page 11 af 17 |

Surveillance Progedure ~ {Date

arl
DATE PERFORIED 4/ 75 (/6 IITIAS

£6  LA-LH637 Calibration
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Tsg igure 1 on page S for volve lecarioss.

641 Isofate T.A-1663T:

6611 Cinse valve FOL 166371,

£ Cloze vitee TOI66YRD.

COpen vabve FO- 186373

At valve KO 166371 comove the pipe cap.
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AL LA-1665Y owttpat wraringls, connect 2 DU volimeter,
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UG Fuel Ol Doy Tank § Level Low | [ esw
) i ' Acouratyr € 2 ndnwg

Yest Tes Oi
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Sdtewni | w13 | wswws | 37

T DESCRIFTION T
= |

METEID

Fu—

S

R

* Bataeneud 10 O sleanon 85

845 Verfy sanunciator (A7093F) “DIESRL GEN B FORL OIL LEVEL ,&7 /Z/
G-

ABNGRMAL" afaras at satpoint.
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Serial No. 09-058B

ENCLOSURE 3

SUPPLEMENT 2 TO LICENSE AMENDMENT REQUEST 247:
EMERGENCY DIESEL GENERATOR FUEL OIL
TECHNICAL SPECIFICATION CHANGES

FUEL OIL SYSTEM DRAWINGS

KEWAUNEE POWER STATION
DOMINION ENERGY KEWAUNEE, INC.
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