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U S Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, DC 20555-0001

Prairie Island Nuclear Generating Plant Units 1 and 2
Dockets 50-282 and 50-306
Renewed License Nos. DPR-42 and DPR-60

Supplement to License Amendment Request (LAR) to Add Diesel Fuel Oil License
Bases and Revise Technical Specifications (TS) 3.7.8, “Cooling Water (CL) System”
and 3.8.3, “Diesel Fuel Qil" (TAC Nos. ME6849 AND ME6850)

By letter dated August 11, 2011 (Agencywide Documents Access and Management
System (ADAMS) Accession No. ML112240140), Northern States Power Company, a
Minnesota corporation, doing business as Xcel Energy (hereafter “NSPM”), requested
NRC review and approval of additional diesel fuel oil (DFO) license bases and
amendments to TS 3.7.8, “Cooling Water (CL) System” and 3.8.3, “Diesel Fuel Oil” for
the Prairie Island Nuclear Generating Plant (PINGP), Units 1 and 2. By letter dated
January 19, 2012, ADAMS Accession No. ML 120060309, NRC Staff requested
additional information (RAI) to support review of the LAR dated August 11, 2011
(ML112240140). The enclosure to this letter provides responses to the NRC Staff RAls.
NSPM submits this supplement in accordance with the provisions of 10 CFR 50.90.

The supplemental information provided in this letter and enclosure does not impact the
conclusions of the Determination of No Significant Hazards Consideration or
Environmental Assessment presented in the August 11, 2011 (ADAMS Accession No.
ML112240140) submittal.

In accordance with 10 CFR 50.91, NSPM is notifying the State of Minnesota of this LAR
supplement by transmitting a copy of this letter and enclosure to the designated State
Official.

If there are any questions or if additional information is needed, please contact
Mr. Dale Vincent, P.E., at 651-388-1121.

1717 Wakonade Drive East ¢ Welch, Minnesota 55089-9642
Telephone: 651.388.1121
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Summary of Commitments

This letter contains no hew commitments and no revisions to existing commitments.

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

Executed :jB 2;1 201

Mark A. Schimmel
Site Vice President, Prairie Island Nuclear Generating Plant
Northern States Power Company - Minnesota

Enclosures (1)

cc: Administrator, Region lll, USNRC
Project Manager, PINGP, USNRC
Resident Inspector, PINGP, USNRC
State of Minnesota




ENCLOSURE

Response to Requests for Additional Information (RAIls) for License Amendment
Request (LAR) to Add Diesel Fuel Oil License Bases and Revise Technical
Specifications (TS) 3.7.8, “Cooling Water (CL) System” and 3.8.3, “Diesel Fuel Oil"
(TAC Nos. ME6849 AND ME6850)

This enclosure provides responses from Northern States Power Company, a Minnesota
corporation, doing business as Xcel Energy (hereafter “NSPM”), to Nuclear Regulatory
Commission (NRC) RAIs provided by letter dated January 19, 2012, (Agencywide
Documents Access and Management System (ADAMS) Accession No.

ML120060309) regarding the LAR requesting NRC review and approval of additional
diesel fuel oil (DFO) license bases and amendments to TS 3.7.8, “Cooling Water (CL)
System” and 3.8.3, “Diesel Fuel Oil” for the Prairie Island Nuclear Generating Plant
(PINGP), Units 1 and 2.

NRC RAI EPTB-1:

On Page 20 of the license amendment request (LAR), in the section titled “Regulatory
Guide (RG) 1.137, “Fuel-Oil Systems for Standby Diesel Generators,” it is stated that
NSPM uses American National Standards Institute (ANSI) N195-1976 methodology in
determining emergency diesel generator (EDG) fuel oil consumption rates. ANSI N195-
1976 does not provide methodology to determine EDG fuel oil consumption rates.

a. Please provide the methodology that was used in determining EDG fuel
consumption rates, and provide information as to how ANSI N195-1976 was
used in the design of the fuel oil system.

b. If the calculation uses a load dependent method, provide a detailed discussion
on how the machine efficiencies were evaluated and validated for the varying
load conditions delineated in Updated Safety Analysis Report (USAR) Tables
8.4-1 and 8.4-2.

NSPM Response to RAl EPTB-1a:

Unit 1 EDGs

The methodology used in determining EDG fuel consumption rates uses the
manufacturer’s and pre-operational testing records. These test records give the
consumption rates (in units of pounds / [brake horsepower * hours]) at various loading
conditions. Using this data, the consumption rates are converted to units of gallons-per-
hour / kilowatts. The conversion of these consumption rates assumes a minimum
density based on a specific gravity of 0.83. This specific gravity is the minimum allowed
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by ANSI/ANS 59.51-1989, Appendix C. The minimum density is used because it yields
a higher consumption rate. These consumption rates are graphed as consumption rate
versus load.

When calculating the fuel oil consumption, the consumption rates are chosen based on
the loads delineated in USAR Table 8.4-1. The highest consumption rate shown on the
graph for the load range between 0 hours to 1 hour is selected as the input into the time
based loading capacity calculation for the corresponding loads of the 0 hours to 1 hour
timeframe. The highest consumption rate shown on the graph for the load range
between 1 hour to 14 days is selected as input into the time based loading capacity
calculation for the corresponding load of timeframes greater than 1 hour.

The Unit 1 fuel oil system was designed prior to the existence of ANSI N195-1976 and
therefore was not used in the design of the fuel oil system.

Unit 2 EDGs

The methodology used in determining EDG fuel consumption rates uses the
manufacturer’s testing records. These test records give the consumption rates (in units
of grams / [kilowatt * hours]) at various loading conditions. These consumption rates
are graphed as consumption rate versus load.

When calculating the fuel oil consumption, a consumption rate is chosen based on the
loads delineated in USAR Table 8.4-2 for the timeframe of 1 hour to 14 days. This
timeframe corresponds to the minimum loads given in this table. Using a consumption
rate based on the minimum load is bounding because consumption rate increases as
loading decreases due to decreased EDG operating efficiency at reduced load.

The consumption rate is converted to gallons-per-hour / kilowatts assuming a minimum
density based on a specific gravity of 0.83. This specific gravity is the minimum allowed
by ANSI/ANS 59.51-1989, Appendix C. The minimum density is used because it yields
a higher consumption rate. This consumption rate is used as the consumption rate for
all Unit 2 fuel oil capacity calculations.

Additional conservative multipliers are applied to the current Unit 2 consumption
calculation. The calculation assumes that the EDGs were tested in the factory at the
lowest consumption rate (highest acceptable fuel oil density), but will be assumed to be
operating in the plant at the highest consumption rate (lowest acceptable fuel oil
density). To account for this assumption, the consumption rate is converted to gallons-
per-hour / kilowatts using both the minimum (0.83) and maximum (0.89) specific
gravities allowed by ANSI/ANS 59.51-1989, Appendix C; this yields the highest and
lowest consumption rates, respectively. The ratio of highest to lowest consumption rate
is calculated and is multiplied to all fuel oil capacity calculations to account for potential
differences in the manufacturer’s tests and plant consumption rates.
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Also, a conservative multiplier of 1.3% is currently added to account for potential
additional consumption due to Ultra Low Sulfur Diesel as discussed in Information
Notice 2006-22.

As submitted by “Prairie Island Nuclear Generating Plant Station Blackout/Electrical
Safeguards Upgrade Project Response to November 29, 1991 request for additional
information (TAC Nos. M80659/80660)”, the Unit 2 fuel oil system was designed to
comply with ANSI N195-1976, with the following exceptions:

Subsection 6.3: There are no duplex (or simplex) fuel strainers on the engine
preceding the fuel filters (to preclude clogging). However, there are fuel oil
strainers in the transfer lines to the day tanks, and the on-engine filters are
duplex so that routing can be switched in case of clogging.

Subsection 7.3: There are no illumination, heating or ventilation provisions in the
fuel oil storage tank vault. However, the vault is adequately insulated and
instrumentation is provided for monitoring vault temperature.

Subsection 7.4: There are exceptions to piping system compliance with ASME
Section lIl.

Subsection 7.5: There are no strainers in the fill lines for the fuel oil receiving
tank. However, received fuel oil is circulated through filters prior to being
transferred to the fuel oil storage tanks.

Subsection 7.5: There are no provisions for detecting and removing accumulated
water from each fuel oil tank.

kkdkokk

The main provision for detecting and removing accumulated water from fuel oil is
the bell shaped appendage on the bottom of the fuel oil storage tank ... This
appendage will be used for periodic checking of possible water contamination ...
and any necessary draining. Each of the day tanks and the receiving tank have
drain lines on the bottom of the tanks, which can be used for removing water; but
principal controls for water contamination are through the fuel oil storage tanks.

NSPM Response to RAI EPTB-1b:

Unit 1 EDGs

The manufacturer's test data provides loads in brake horsepower and the EDG
efficiencies at the tested loads. These efficiencies are used to calculate the kilowatt
output at which the manufacturer’s tests were performed. The pre-operational tests
provide the kilowatt output from the EDGs (that is, EDG efficiency already accounted
for). The EDG efficiencies given by the manufacturer’s test were used in the pre-
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operational tests to back calculate the loading, in brake horsepower, to be used in the
conversion of consumption rates.

Unit 2 EDGs

The manufacturer’s test data provides loads in kilowatts (that is, EDG efficiency is
already accounted for). Therefore, no efficiencies are reported in the Unit 2 calculation.
Also, because the consumption rates are given in grams / [kilowatt * hours], no
conversion of consumption rates is required.

For validation of both the Unit 1 and Unit 2 required capacity calculations, the
consumption rates used in the calculations were compared with consumption during
recent 24-hour surveillance procedure (SP) testing. The volume in gallons consumed
during the SP was determined based on tank level indication which is referred to as the
“actual volume.” Using the consumption rates assumed in the calculations, multiplied
by the kilowatt load observed during the SP, a corresponding volume in gallons was
calculated which is referred to as the “theoretical volume.” The actual volume should be
less than the theoretical volume if the consumption rates used in the capacity
calculations conservatively represent current EDG operation. This was the case for Unit
2: the theoretical volume was greater than the actual volume.

For Unit 1, the actual volume was greater than the theoretical volume. To account for
this difference, the percentage difference between the actual volume and theoretical
volume for each Unit 1 EDG was determined. The required fuel oil capacities for both
Unit 1 EDGs were increased by a conservatively higher percentage than the largest of
the percentage differences between actual and theoretical volumes. By applying the
percentage increase to the required fuel oil volumes, the difference in operation of the
EDGs between original manufacturer’s tests and current operation is conservatively
accounted for.

NRC RAI EPTB-2:

Please confirm that the conservative method in ANSI N195-1976 was used to calculate
the required fuel oil storage capacity. Also, confirm that the fuel oil storage capacity
contains an explicit allowance for fuel consumption required by periodic testing, as
required by ANSI N195-1976.

NSPM Response to RAl EPTB-2:

EDGs
The conservative method in ANSI N195-1976 is not used to calculate the required fuel

oil storage capacity for the EDGs. The time-dependent load method given by ANSI
N195-1976 is used to calculate the given method.
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The fuel oil storage capacity does contain explicit allowance for fuel oil consumption
required by periodic testing as required by ANSI N195-1976. The performance of one
monthly surveillance procedure is considered in the calculation of the required fuel oil
capacity for each fuel oil supply.

Diesel Driven Cooling Water Pumps (DDCLPs)

The ANSI N195-1976 standard applies to emergency diesel generators and thus does
not directly apply to the DDCLPs. For the purpose of applying the concept of Technical
Specification Task Force traveler (TSTF) -501 to the DDCLP fuel oil volume, a
methodology that meets the intent of the conservative calculation of ANSI N195-1976 is
currently used. The consumption rate is based on the continuous load rating of the
DDCLPs in conjunction with the 7-day supply requirement, but an additional volume for
periodic testing of the DDCLPs was not included. In response to this RAI, the
calculation for the DDCLPs will be revised to include a periodic testing volume to
comply with the intent of the methodology of ANSI N195-1976.

NRC RAI EPTB-3:

It is stated on Page 10 of the LAR that, “The 14 day fuel oil supply (FOS) requirement
was included in the original TS issued and thus has been the license basis for the FOS
volume throughout the operation of the plant. The basis of the 14 day supply is derived
from [Final Safety Analysis Report (FSAR)] Section 2.7, “Hydrology”, sub-section 2.7.3
which states: “It was estimated that the flood stage would remain above elevation 695
feet [mean sea level (msl)] for approximately 13 days.” The period of 14 days bounds
the need to supply power for the 13 day duration of the maximum probable flood, after
which the FOS can be replenished.”

Please explain how the 14-day FOS volume requirement is derived from the flood stage
described in FSAR Section 2.7.

NSPM Response to RAl EPTB-3:

The original TS proposed for PINGP were included as Chapter 15 of the Final Safety
Analysis Report (FSAR). Proposed TS 15.3.7, “Auxiliary Electrical Systems,” paragraph
A.5 (page 15.3.7-1) stated, “Both diesel generators are operable, and a fuel supply of
35,000 gallons is available in the interconnected storage tanks (seven days supply for
one diesel generator at full load).” The associated Bases included the statement, “A
minimum of seven days fuel supply assures time to restore offsite power or to replenish
fuel.”

In Atomic Energy Commission (AEC) review questions dated July 15, 1971, question
2.5 asked:
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Page 2.7-6 of the FSAR indicates that the river flood level for the probable
maximum flood would remain above the plant grade elevation for approximately
13 days. Page 15.3.7-1 specifies only a 7-day supply of fuel oil for the
emergency diesel generators. Describe the emergency procedure for refilling the
tanks during the probable maximum flood.

The AEC cover letter for the questions provided the following guidance for responding
to their questions, “You may wish to amend your application by submitting revised
pages for the appropriate portions of the Final Safety Analysis Report rather than by
submitting separate responses to the question. If so, please provide cross references
to those pages.” Accordingly, Northern States Power Company (NSP) (the applicant for
PINGP) provided the response to the AEC questions as revised FSAR pages. The
cross-reference for question 2.5 shows that the answer was provided by FSAR
Amendment 11, dated September 20, 1971, page 15.3.7-3 which revised the Bases to
state, “The minimum fuel supply of 70,000 gallons will supply one diesel cooling water
pump and one diesel generator (loaded per Table 8.4-1) for greater than 14 days.
Additional diesel fuel can normally be obtained within a few hours. This assures an
adequate supply even in the event of the probable maximum flood.” FSAR Amendment
11 also revised proposed TS 15.3.7 paragraph A.5 to state, “Both diesel generators are
operable, and a fuel supply of 70,000 gallons is available in the interconnected storage
tanks.”

The original issuance of the PINGP TS included TS 3.7.A.5 which required, “Both diesel
generators are operable, and a fuel supply of 70,000 gallons is available in the
interconnected storage tanks for the diesel generators and the cooling water pump
diesel engines.” The associated Bases provided the basis as:

The minimum fuel supply of 70,000 gallons will supply one diesel cooling water
pump and one diesel generator (loaded per FSAR Table 8.4-1) for greater than
14 days. Additional diesel fuel can normally be obtained within a few hours. This
assures an adequate supply even in the event of the probably (sic) maximum
flood.

Although the plant design was changed due to the addition of two EDGs to power Unit 2
safeguards buses and transferable loads, and the original EDGs were repurposed to
supply Unit 1 safeguards buses and transferable loads, the original requirement, and
the associated Bases for 70,000 gallons to provide a 14-day supply to one EDG and
one cooling water diesel pump, basically remained unchanged until the TS were
converted to Improved TS (ITS) format. Pre-ITS TS 3.7.A.5 paragraph (a) stated:

Unit 1: D1 and D2 diesel generators are OPERABLE, and a fuel supply of 51,000
gallons is available for the D1 and D2 diesel generators in the Unit 1
interconnected diesel fuel oil storage tanks. A total fuel supply of 70,000 gallons
is available for the D1 and D2 diesel generators and the diesel-driven cooling
water pumps in the Unit 1 interconnected diesel fuel oil storage tanks.
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The associated Bases stated:

The minimum fuel supply of 51,000 gallons will supply on Unit 1 diesel generator
for 14 days. Note that the 51,000 gallon requirement is included in the 70,000
gallon total requirement for Unit 1. The total fuel supply of 70,000 gallons will
supply one diesel-driven cooling water pump and one Unit 1 diesel generator
(loaded per USAR Table 8.4-1) for greater than 14 days. ... Additional diesel fuel
can normally be obtained within a few hours. This assures an adequate supply
even in the event of the probable maximum flood.

The ITS conversion revised the TS format, relocated the diesel cooling water fuel
requirements to the cooling water TS and revised the quantity required to provide a 14-
day supply based on revised calculations, but the basic requirement for a 14 day supply
to meet the maximum probable flood remained. Thus the 14-day fuel oil supply
requirement in TS is derived from the maximum probable flood discussion in FSAR
Section 2.7.

NRC RAI EPTB-4:

Please provide the acceptable range of American Petroleum Institute (API) gravity for
fuel oil shipments that you receive for the FOS. What is the API gravity that is used in
the fuel oil storage volume calculation?

NSPM Response to RAl EPTB-4:

The current acceptable American Petroleum Institute (API) gravity requirement on new
fuel oil is maintained at a minimum of 28 per plant program requirements.

The fuel oil storage volume calculation for Unit 1 and Unit 2 are based on specific
gravity at 60/60°F. The minimum and maximum acceptable 60/60°F specific gravity is
found from ANSI/AN 59.51 Appendix C, per testing in accordance to ASTM D975-82.
(TS 5.5.11 specifies ASTM D975-77.) The minimum and maximum values established
in Appendix C are .83 and .89, respectively. The minimum density value of .83 was
conservatively used in the storage volume calculations because this relates to a higher
consumption rate. This value correlates to an API gravity value of 39 using Attachment
A from Crane Technical Paper No. 410, “Flow of Fluids”, 25th printing, 1891 Pg. A-7.

NRC RAI EPTB-5:

It is stated on Page 17 of the LAR that, “The diesel fuel oil (DFO) program also requires
the following quarterly samples of copper corrosion, flash point, cloud point, water and
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sediment, ash, distillation recovery, end point recovery, saybolt viscosity, gravity (API),
sulfur, and [cetane] index for the Unit 2 FOS.” Please note if any of these requirements
are applicable to the Unit 1 FOS.

NSPM Response to RAl EPTB-5:

The quarterly sampling is an additional requirement for Unit 2 based on an engineering
change titled, “Sulfur Additive for Diesel Fuel Oil” (Unit 2 only). The engineering change
allows for the addition of a sulphur additive, DTBDS (di-tert-Butyl Disulfide), to the Unit 2
diesel fuel oil system. The additional quarterly sampling requirements were established
for a two year period to verify that the sulphur additive does not have negative impacts
on the stored fuel oil and the sulphur additive remains in solution over long term use.
The additive is not approved for use in Unit 1 FOS and therefore, these additional
quarterly samples are not applicable to Unit 1. The plant fuel oil program clearly defines
the additional requirements as only applicable to the Unit 2 FOS. The recommended
two year sampling period for additional testing is complete and the results have not
shown adverse affects on the stored diesel fuel oil. NSPM is currently in the process of
removing these additional quarterly sampling requirements for Unit 2.

NRC RAI EPTB-6:

Reference 7, on page 25 of the LAR, does not provide the revision number of RG 1.137.
Please provide the revision number of this RG that is used for this LAR.

NSPM Response to RAl EPTB-6:

Revision 1 of Regulatory Guide (RG) 1.137 was used which is consistent with TSTF-
501.

NRC RAI EPTB-7:

Please discuss whether or not PINGP is currently using Ultra Low Sulfur Diesel (ULSD)
fuel.

NSPM Response to RAl EPTB-7:

The diesel fuel oil supplier for PINGP performed their facility modifications to produce
ULSD fuel prior to the Environmental Protection Agency June 1, 2006 deadline. PINGP
received the first shipments of ULSD (sulphur concentration <15 ppm) fuel oil in May
2007. All subsequent shipments have met ULSD fuel requirements. Unit 1 fuel oil
system sulphur levels have decreased over the years as the inventory has been
consumed and replaced with ULSD fuel. Currently a sulphur additive is being added to
the Unit 2 fuel oil system to maintain higher sulphur levels than what is defined as ULSD
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in accordance with the engineering change discussed in response to RAl EPTB-5
above.

NRC RAI EPTB-8:

Are the FOS values that are currently in the TSs and the diesel generator
manufacturer’s fuel consumption values based on ULSD fuel? If not, what type of fuel
are they based on?

NSPM Response to RAlI EPTB-8:

No, the FOS values that are currently in the TSs and the diesel generator
manufacturer’s fuel consumption values are not based on ULSD fuel. The values
currently in TSs are based on the manufacturer's fuel consumption values which were
determined prior to the availability of ULSD fuel. The fuel consumption values were
based on the energy content of standard Number 2 diesel fuel oil.

NRC RAI EEEB-1:

The LAR states that six Design Class | fuel oil storage tanks supply fuel oil to the two
Unit 1 EDGs (D1/D2) and the two diesel driven cooling water pumps (DDCLPs). Each
tank is equipped with a transfer pump to pump fuel from the tank to the nominal
capacity 500 gallon day tank of either EDG or either DDCLP. The six tanks are
interconnected such that any tank can be manually aligned to supply any diesel day
tank and any combination of the six tanks can be used to meet the 14 day storage
capacity requirement for a probable maximum flood. Please provide the following
information:

a) A flow diagram depicting the interties between the tanks and EDGs D1/D2 and
the two DDCLPs, including valves that are required to operate for aligning the
tanks. |dentify the normal alignment required to satisfy TS requirements.

b) Identify tanks and components that may be unavailable during routine and major
maintenance activities and associated limiting conditions for operation (LCOs)
that are applicable during the maintenance activities.

c¢) Provide a detailed discussion on the power sources for each of the components
required to align the fuel oil system for 14 day operation.

d) Identify and provide a detailed discussion on the procedures that are used to
validate each of the paths required to transfer fuel for 14 day operation of the
EDGs and the DDCLPs.
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NSPM Response to RAl EEEB-1a:

See Attachment 1 to this Enclosure, flow diagram NF-39232, “Flow Diagram Fuel &
Diesel System Unit 1 & 2", Revision 80. The normal flow path to satisfy TS
requirements (provided as drawing equipment and pipe designations) follows:

D1 EDG (Two tanks available)

e 121 DSL GEN OIL STG TNK(053-221)—045-271(pump)—1%-FO-20—FO-2-
12—21%-FO-20—2-FO-20— 2%-FO-20—F0-2-10—2%-FO-28—D1 Day Tank

o 122 DSL GEN OIL STG TNK(053-222)—045-272(pump)—1%-FO-22—FO-2-
13—21%-F0-22—2-FO-22— 2%-FO-22—F0-2-9—2%-F0-28—D1 Day Tank

D2 EDG (Two tanks available)

e 123 DSL GEN OIL STG TNK(053-223)—045-273(pump)—1%-FO-24—FO-2-
14—2Y%-FO-24—2-FO-24— 2Y%-FO-24—F0-2-4—2Y-FO-29—D2 Day Tank

e 124 DSL GEN OIL STG TNK(053-224)—045-274(pump)—1%-FO-26—FO-2-
15—214-F0-26—2-FO-26— 2%-FO-26—F0-2-3—2%-FO-29—D2 Day Tank

12 DDCLP (One tank available)

e 121 DSL CLWP OIL STG TNK (053-251)—045-301(pump)—1%’—FO-13-1—
24-FO-35—F0-13-6— 2%-FO-35—F0-13-8—2%-FO-35—12 DDCLP Day Tank

22 DDCLP (One tank available)

e 122 DSL CLWP OIL STG TNK (0563-252)—045-302(pump)—1%2"—FO-13-2—
2Y2-FO-36—-F0-13-7— 2V2-FO-36—-F0-13-9—2%:-FO-36—22 DDCLP Day Tank

NSPM Response to RAlI EEEB-1b:

Current Tech Specs (without consideration of the current administrative controls)

The basis for the current fuel oil TS is a 14 day supply without consideration for a single
failure. The diesel fuel oil system on Unit 1 is shared between the EDGs and DDCLPs.
Therefore, the 14 day FOS requirement can be met by any of the 6 tanks available by
taking credit for cross train volumes. Prior to removing a storage pump or tank from
service, margin was maintained in the other operable tanks, by transferring fuel if
necessary, to still meet TS requirements. Thus, a TS Condition for an LCO not met was
usually not entered during online maintenance. If the FOS volume did drop below 14
days supply, the plant would have 48 hours (TS 3.8.3 Condition A or TS 3.7.8 Condition
D) to restore FOS if there was still between 12 and 14 days supply of fuel available (TS
3.8.3 condition A or TS 3.7.8 condition D). If the FOS dropped below 12 days supply
then both trains of either EDGs or DDCLPs would be declared inoperable (TS 3.8.3
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condition D or TS 3.7.8 condition E). The plant would then enter TS 3.8.1 Condition E
for two EDGs inoperable and would have 2 hours to restore one EDG before required
plant shut down. The plant would enter TS 3.7.8 Condition A for two DDCLPs
inoperable if the motor driven cooling water pump were operable which would allow 7
days to restore one DDCLP to operable status.

TS Proposed by this LAR

The TS change proposed in this LAR establishes a 7 day FOS requirement per train to
protect against single failure as shown in Attachments 1 and 3 to the Enclosure with the
submittal dated August 11, 2011 (ADAMS Accession No. ML112240140). If the transfer
pump for the 121 Diesel Generator Oil Storage Tank (053-221) was removed from
service, that tank volume would be unavailable. If the associated EDG (D1) volume is
maintained between a 6 day and 7 day supply, the plant would have 48 hours to restore
the FOS (proposed TS 3.8.3 Condition A). If the volume dropped below 6 days then the
associated EDG would enter TS 3.8.3 Condition D and LCO 3.8.1 condition B for the
inoperable EDG. The proposed TS requirements allow for separate EDG and DDCLP
Condition entry instead of declaring both trains inoperable immediately. The new
volume requirements are more restrictive on removing a tank from service. There is
currently not enough volume in the remaining operable tanks to remove a tank or pump
from service without entering a Condition for an LCO not met under the proposed TS
based on tank volumes and the new train separation requirements. If the proposed TS
are approved by the NRC, storage tank and pump maintenance will have to be planned
for performance during refueling outages to avoid entry into a Condition for an LCO not
met. However, the new 7 day train requirements will maintain a safer fuel oil storage
configuration to protect the plant during a DBA.

NSPM Response to RAl EEEB-1c:

EDG fuel oil transfer pumps 121 and 122, “DSL GEN FOST XFER PUMPS” (045-271
and 045-272), receive control and supply power from “A” train 480V safeguards Bus
111, on Unit 1 4kV Bus 15. EDG fuel oil transfer pumps 123 and 124, “DSL GEN
FOST XFER PUMPS” (045-273 and 045-274), receive control and supply power from
“B” train 480V safeguards Bus 121, on Unit 1 4kV Bus 16.

DDCLP fuel oil transfer pump 121, “DSL CLG WTR PMP OIL STG TNK PMP” (045-
301), receives control and supply power from motor control center (MCC) 1AB1 which
can be fed from either 480V Bus 111, on Unit 1 4kV Bus 15, or 480V Bus 211, on Unit 2
4kV Bus 25. The normal power supply for MCC 1AB1 is Bus 111. DDCLP fuel oil
transfer pump 122, “DSL CLG WTR PMP OIL STG TNK PMP” (045-302), receives
control and supply power from MCC 1AB2 which can be fed from either 480V Bus 121,
on Unit 1 4kV Bus 16, or 480V Bus 221, on Unit 2 4kV Bus 26. The normal power
supply for MCC 1AB2 is Bus 121.

The requirements for the 14 day operation can be satisfied by either train of EDGs and
DDCLP. Therefore, the normal alignment will satisfy the 14 day loading requirements
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with the availability of the transfer pumps. If a diesel was out of service for maintenance
during the external event, fuel can be transferred between storage tanks, through
manual valve lineups, as needed.

NSPM Response to RAl EEEB-1d:

There are currently procedures in place to transfer fuel oil from a specified storage tank
to another storage tank in the Unit 1 FOS system. The fuel is transferred through a filter
house that is also used during recirculation of a fuel oil tank (to provide fuel oil filtering).
The DDCLP day tanks have one associated storage tank and pump available during
normal operation. If a DDCLP day tank and associated storage tank are low on fuel,
Abnormal Operating Procedures (AOPs) are in place to fill the associated day tank from
another storage tank when the low level alarm is received. The Unit 1 EDGs have two
associated tanks and pumps available during normal operation. If the day tank and
both storage tanks associated with an EDG were low on fuel, the loads could be
swapped to the other available EDG. The Unit 1 fuel oil system has the capability to
transfer fuel from any storage tank to any day tank as defined in the USAR. However,
procedures are not in place to cover the many different scenarios for transferring fuel
during a 14 day flooding event. The transfer paths will be dependent on the equipment
operating and fuel oil levels in the various tanks. The flow diagrams would be utilized to
perform actions not covered under established procedures or AOPs. These actions
would not be outside the bounds of the Unit 1 FOS system design function.

NRC RA| EEEB-2:

The current TS SR 3.8.3.1 has the following requirement: Unit 1 2 42,000 gallons and
Unit 2 2 75,000 gallons of fuel oil. Provide the original calculation that supports the
volume requirement and establishes the basis for this volume, including details on loads
(rating, duration of operation, etc).

NSPM Response to RAlI EEEB-2:

The current TS SR 3.8.3.1 requirements were implemented with approval of the ITS. At
that time, revisions to the fuel oil volume calculations were completed to provide the
basis for the values used in the ITS. These calculations are included as the following
attachments to this enclosure:

Attachment 2: ENG-ME-020, Revision 1, “D1/D2 and DDCLP Fuel QOil Storage
Capacity”

Attachment 3: ENG-ME-066, Revision 2, “D5/D6 Fuel Oil Storage Requirements”

Attachment 4. ENG-ME-066, Revision 1, “D5/D6 Fuel Oil Storage Requirements”
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Attachment 5: ENG-ME-066, Revision 0, “Determination of D5/D6 Fuel Oil Storage
Requirements”

Attachment 2 provides the calculation for the Unit 1 EDG fuel oil volume. Attachment 3
provides the calculation for the Unit 2 EDG fuel oil volume. Attachments 4 and 5 are
included because Revision 2 of the calculation references Revision 0 and Revision 1 for
the calculation methodology, assumptions, and design inputs.

NRC RAI EEEB-3:

The LAR states that the FOS volume equivalent to 14 days and the EDG and DDCLP
consumption rates were calculated using the EDG loading as stated in USAR Revision
31, Tables 8.4-1 and 8.4-2. These Tables are entitied “EMERGENCY DIESEL
GENERATOR LOADING DURING UNIT 1 (2) LOCA/DBA COINCIDENT WITH LOOP
UNIT 1 (2) (TRAIN B (A))” (emphasis added) and provide loading criteria for 14 day
operation of the EDGs, indicating that PINGP was licensed for a 14 day fuel oil
requirement for LOCA/DBA coincident with LOOP. The LAR is proposing to replace the
current TS requirement to maintain a 14 day FOS with the requirement to maintain a 7
day FOS for loss of coolant accident (LOCA)/design basis accident (DBA) mitigation.

a) Explain the differences between the USAR basis and the LAR basis.

b) Explain why the single failure criteria, as identified in Atomic Energy Commission
(AEC) General Design Criteria (GDC) 21 "Single Failure Definition” and GDC 39
"Emergency Power for Engineered Safety Features" are not applicable to the
licensing basis, as implied by the USAR Tables.

NSPM Response to RAl| EEEB-3:

USAR Table 8.4-1 was used in the diesel fuel oil volume calculations because this table
provides a convenient, conservative, pre-defined time dependent EDG loading. Use of
USAR Table 8.4-1 was not intended to imply an association of a design basis accident
coincident with an external flood. This is demonstrated in original plant licensing when
FSAR Table 8.4-1 was used as the alternate loading input for determining EDG fuel
consumption during external flooding. FSAR Section 2.7.3, page 2.7-8b (Amendment
22, 9/8/72) states:

The design minimum supply of emergency diesel fuel oil (Figure 8.4-1, two

Class | tanks unavailable) is 70,000 gallons for one emergency diesel set running
at full load (3000 KW) for 11 days. It should also be noted 70,000 gallons will
supply one diesel cooling water pump and one diesel generator (loaded per
Table 8.4-1) for greater than 14 days. If flood stage above 691.5 feet is forecast,
this Class | supply would be brought to maximum capacity of 105,000 gallons (all
six tanks available).
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A single active failure is required to be met during a design basis accident such as a
loss of coolant accident (LOCA). However, a clearly defined LOCA time period does
not exist for PINGP. The EDG loading from Table 8.4-1 of the USAR envelopes the 14
day period required for the most limiting external flood. The LOCA loading was
conservatively used for the flooding event, but does not result in a 14 day LOCA
requirement. USAR Section 2.4.3.5 for floods shows the 14 day relation to a flood
condition:

As discussed in Section 10.3.13, any combination of four of six Unit 1 Design
Class | fuel oil storage tanks and any combination of three of four Unit 2 Design
Class | fuel oil storage tanks will allow operation of one safety related Unit 1
emergency diesel generator, D1 or D2; one Unit 2 emergency diesel generator,
D5 or D6; and one diesel driven cooling water pump, 12 or 22, for 14 days. This
is longer than the 13 days that the river flood level for the probable maximum
flood will remain above the plant grade elevation.

In response to Technical Interface Agreement (TIA) question 2001-10, the NRC
concludes that PINGP is not designed to meet single failure criteria for external events.
The TIA memorandum includes the following from the staff evaluation under original
licensing basis:

A review of the FSAR description of applicability of the 1967 AEC GDCs to the
plant and a review of the specific FSAR sections pertaining to the electrical
power system did not reveal that the emergency AC power system is required to
meet single failure criteria coincident with external events.

The staff's safety evaluation for PINGP was issued September 28, 1972,
supplemented March 21, April 30, and May 31, 1973. As with the FSAR, the
safety evaluation treats the single failure criteria separately from criteria related
to protection against environmental effects. The staff reviewed the electrical
power system with respect to compliance with single failure criteria in Chapter 8
of the safety evaluation. Except for noting the seismic classification of the
structures housing the EDGs, external events were not mentioned in this part of
the review. The staff made separate findings regarding protection against
environmental effects. The staff’'s safety evaluation did not indicate that the
emergency AC power system is required to meet single failure criteria coincident
with external events.

In summary, neither the GDCs, the FSAR, or the staff's September 28, 1972,
safety evaluation, specify that the emergency AC power system is required to
meet single failure criteria coincident with an external event.

In addition, the Unit 1 fuel oil system was not designed for a 14 day supply with single
failure. The USAR describes a minimum fuel oil storage capacity to supply one EDG,
D1 or D2, operating at the loads stated in Table 8.4-1 plus one DDCLP for 14 days.

This shows the possibility of cross train capability and does not imply train separation
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for single failure. The USAR also describes that the 14 day FOS can be maintained in
any (emphasis added) combination of four (4) of the six (6) storage tanks to meet the
storage requirements. The tanks are not sized to handle a 14 day fuel oil supply for
each train.

The proposed LAR basis describes the train separation for the 7 day fuel oil supply
requirement under SR 3.8.3.1. The 7 day supply will be maintained for each diesel and
the quantity can be cross-tied between the associated train tanks. There is not currently
a TS requirement for 7 days for Unit 1 and therefore, the USAR does not have the
details of the new train separation requirements. However, approval of the LAR under
process will modify the USAR sections to align with the new TS basis. Also, the 14 day
supply for the external event will remain in the USAR and the requirements to meet this
supply requirement will be further defined. The 7 day and 14 day requirements will
have clear definition in the USAR along with alignment of the new LAR TS Bases.

NRC RAI EEEB-4:

USAR Tables 8.4-1 and 8.4-2 indicate that the load for Unit 1 Train B EDG decreases
from 2447 kilowatts (kW) to 15625 kW within one hour and the Unit 2 Train A EDG load
decreases from 3720 kW to 2509 kW within one hour. The loading remains steady for
one hour to 14 days. Provide the following details:

a) Excerpts from the accident analyses that support the decrease in loads required
to mitigate the consequences of the worst case accident from the EDG loading
perspective.

b) Excerpts from plant procedures that allow plant operators to decrease EDG
loading within one hour.

¢) Manual actions that control the addition of desirable non-safety related loads
such as air compressors.

NSPM Response to RAl| EEEB-4a:

Clarifying note 1: The question states that the loading remains steady for one hour to 14
days, however, as noted in footnotes 3 and 6 to USAR Tables 8.4-1 and 8.4-2
respectively, this is the peak load for the period, not a steady load.

Clarifying note 2: The question quotes USAR Table 8.4-1 and 8.4-2 values that are no
longer current USAR values. These values are updated frequently for modifications and
updating design considerations. These values are from PINGP calculation ENG-EE-021
Revision 4B. The current revision of this calculation is 5A and information is provided
from the current revision in this answer. The current revision of ENG-EE-021, Revision
5A, which has not been incorporated into the USAR yet, will be incorporated into the
USAR in accordance with the company procedures and the corrective action program.
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The USAR defines the design basis worst case accident from the EDG loading
perspective as a large break loss of coolant accident (LBLOCA) concurrent with a loss
of offsite power (LOOP) in Section 8.4 as follows:

Per USAR Section 8.4, “Plant Standby Diesel Generator Systems”, 8.4.1 Design Basis,
“Each Emergency Diesel Generator is sized to start and carry the engineered safety
features load required for the Design Basis Accident and concurrent loss of offsite
power (LOOP). These loads are outlined in Table 8.4-1, and 8.4-2.”

USAR Section 8.4.3, “Performance Analysis: Loss-of-Coolant Accident and Loss of
Offsite Power”, explains several loading variations and concludes with:

Situations in which the double ended rupture of a main reactor coolant pipe
remains the most severe of all of these accidents in terms of required operation
of the engineered safety features system, and thus it is used together with a loss
of auxiliary AC power as the basis for determining the requirements of the
Emergency Diesel Generator capacity and, with a shutdown on the second unit,
for determining the cooling water requirements, as described in Section 10.

The accident analyses do not specify the operating time of loads for EDG loading
purposes. The accident analyses do not extend to 14 days. Thus there are no accident
analyses that directly support the reduction in EDG loading at any particular time.
However, most of the significant load decrease which occurs in the first hour of the
LBLOCA/LOOP event is associated with the drain-down of the refueling water storage
tank (RWST) which is the water source during the injection phase of LOCA mitigation
and the subsequent transfer to the recirculation mode. The transfer to recirculation
procedure stops the containment spray (CS) pumps, the residual heat removal (RHR)
pumps and the safety injection (SI) pumps and aligns the containment sump as the
source of water to the RHR pumps for long term cooling. The LBLOCA analysis is
described in USAR Section 14.6. and the subsequent transfer to long term cooling
following a LOCA is described in Section 14.10.

USAR Appendix K titled, “Containment Pressure Response to LOCA”, provides some
details regarding the timing and sequence of events for S| and CS component operation
and termination of operation for a double ended break. Reference Table K-26 for
minimum safeguards loads (one train) and K-27 for maximum safeguards loads (two
trains). Table K-26 shows the longest operating time for an Sl pump. Both the
minimum (one train) and maximum (both trains) safeguards tables have the same time
sequence for CS pump operation.

The tables show the last Sl pump stopped at 2,520 seconds or 42 minutes for the
minimum safeguards case and the last CS pump stopped at 1,440 seconds or 24
minutes for both cases. Two train operation is bounding for total fuel oil consumption.

PINGP analysis ENG-EE-021, “Diesel Generator Steady State Loading for an S| Event
Concurrent with a Loss of Offsite Power (LOOP) for D1, D2, D5 and D&”, is the source
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of the data in USAR Tables 8.4-1 and 8.4-2 as noted in footnotes 3 and 6 to these
Tables. The calculation bounds operating conditions for a LBLOCA/LOOP by including
loads that may operate during other events that result in an Sl and extends to 14 days
to bound the flood event. Thus it is a combination of loading for anticipated events that
will not occur concurrently.

Unit 2 Train A shows the largest decrease in loads and will be used here to illustrate the
decrease in loads following completion of the transfer to recirculation. The battery
charger load is also shown to decrease in the ENG-EE-021 calculation, per the 21 DC
system load calculation and is included in the table below. The following table lists the
one hour reduction in loads required to mitigate the LBLOCA/LOOP event:

Component KwW
21 Sl Pump 631.20
21 CS Pump 199.10
21 RHR Pit Sump Pump 2.60
22 Charging Pump 99.08
22 Charging Pump Motor Unit Cooler 0.76
21 Battery Charger 37.26
Pressurizer Heaters 192.00
SUBTOTAL 1162.00
2% (of 480V Loads) XFMR losses 6.63
3% Cable Losses (all Loads) 34.86
2.51% Freq allowance (motor load) 23.41
TOTAL 1226.90

NSPM Response to RAl EEEB-4b:

As described above, the majority of the significant load decrease at one hour is due to
stopping large pumps taking suction from the RWST (for example, CS, Sl and charging
pumps) as part of the transfer to recirculation procedure. The emergency operating
procedures (EOPs) that direct operations in the double-ended LBLOCA/LOOP event
through the transfer to recirculation evolution are:

e 1E-0 [2E-0], “Reactor Trip or Safety Injection” transition to1E-1[2E-1] due to
LOCA symptoms,

o 1E-1[2E-1], “Loss of Reactor or Secondary Coolant”, transition to 1ES-1.2 [2ES-
1.2] on low RWST level,
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o 1ES-1.2 [2ES-1.2], “Transfer to Recirculation”, after completion, return to
procedure and step in effect which is 1E-1.

¢ 1E-1 ends by directing operators to consult with the plant engineering staff for
evaluation of long term plant status.

The Unit 1 EOP 1ES-1.2, Revision 21, which directs the transfer to recirculation is
provided as Attachment 6 to this Enclosure. The Unit 2 AOP 2ES-1.2 is substantially
the same and therefore is not provided.

NSPM Response to RAl EEEB-4c:

Significant desirable non-safety related loads which are powered from the EDGs are the
air compressors, the charging pumps, and the spent fuel pool cooling pumps. A
description of the loads and the steps that are included in the EOPs to prompt use or
addition of these loads is provided in the following discussion.

The air compressors are rated approximately 79kW and are given a permissive to start
at step 5 in the EDG load sequence as described in USAR section 8.4.3 and will
automatically start based on low air header pressure. All of these loads and their
auxiliaries are conservatively included in all four of their respective EDG load periods as
shown on Tables 8.4-1 and 8.4-2 at 100% load per ENG-EE-021 Rev 5A. EOP 1E-0
[2E-0], “Reactor Trip or Safety Injection”, Step 21 provides direction to establish
instrument air to containment and could include restart of any air compressor if
necessary.

The charging pumps are rated approximately 99kW and will not restart automatically
during EDG load sequencing because their start signal is manual and does not seal in
upon de-energization. These pumps may be manually restarted if conditions allow in
many events and are included in ENG-EE-021 for that reason. EOP 1E-0 [2E-0] Steps
23 and 24 provide direction to start one or more charging pumps. In addition EOP 1E-1
[2E-1], “Loss of Reactor or Secondary Coolant”, Steps 9 and 10 provide the same
direction to start one or more charging pumps. Both procedures include a step prior to
starting a pump to check 99kW available capacity if powered by the EDG. These
pumps would not be restarted during recirculation mode with an empty RWST.

The spent fuel pool cooling pumps are rated approximately 56kW and will not restart
automatically during EDG load sequencing because their start signal is manual and
does not seal in upon de-energization. These loads are included in all four of their
respective EDG load periods as shown on Tables 8.4-1 and 8.4-2 at 100% load per
ENG-EE-021, Rev 5A. EOP 1E-0 [2E-0], Attachment L, “SI Alignment Verification”,
Step 24 [23] provides direction to establish SFP cooling if it is not already operating.
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NRC RAI EEEB-5:

The LAR states that the current TS was found to be non-conservative during the 2007
Component Design Basis Inspection (CDBI). It was identified that, if a Unit 1 EDG
operates at its upper TS frequency, the EDG load is increased and the DFO
consumption rate is increased. The increased consumption rate requires a greater FOS
volume to supply the EDG than that specified in TS 3.8.3 Condition A and Condition D.
Explain how the change from volume requirements to number of days that the FOS
capacity will be available resolves the non-conservatism identified in the 2007 CDBI.

NSPM Response to RAl EEEB-5:

The 2007 CDBI concluded that the impacts of operating the Unit 1 EDGs at the limits of
the TS 3.8.1 allowed frequency range had not been considered and therefore TS 3.8.1
and TS 3.8.3 are non-conservative. These impacts may include, but are not limited to,
reduced pump flow when the pump is supplied power by the EDG, increased load on
the EDG and increased diesel fuel oil consumption. This LAR proposes to resolve one
facet of the TS non-conservatism by addressing increased fuel oil consumption
associated with operation of the EDGs at the upper frequency range limit.

Because of other industry-wide diesel fuel oil considerations, such as transition to low
sulphur or ultra low sulphur diesel fuel oil, which may require larger diesel fuel oil
supplies and make the TS storage requirements non-conservative, the nuclear industry
initiated TSTF-501. The license basis for diesel fuel oil supply is a number of days that
the diesel is required to operate until the event is terminated or the diesel fuel oil can be
re-supplied. The volume of fuel necessary to fulfill this license basis can be determined
with the appropriate inputs using an appropriate methodology.

The premise of TSTF-501 is that licensees can specify the number of days diesel fuel
oil supply is required in the TS, calculate the corresponding required volume of fuel oil in
accordance with the methodology approved by the TSTF, and specify the required
volume in the TS Bases. Rather than specifying, in the TS, the increased fuel oil
volume required to address diesel operation at a higher frequency, NSPM proposes to
adopt the provisions of TSTF-501: state the required number of days supply in TS;
calculate the required fuel oil volumes using the TSTF-501 approved methodologies
including consideration for diesel operation at higher frequency; and specify the actual
required volumes in TS Bases 3.8.3. Adoption of TSTF-501 will allow fuel oil volumes
to be adjusted for future considerations without the need for LARs.

NRC RAI EEEB-6:

The LAR discusses the limitations of the current license bases and TS related to single
active failure. In the LAR, an example is cited whereby an active failure of bus 111
could result in a FOS of 9,000 gallons for both the DDCLP and the Unit 1 EDG. ltis
further stated that NSPM has administrative controls in place to protect against this and
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the other active single failure vulnerabilities discussed in the background section of this
LAR. Explain why hardware/structure changes are not required to maintain train
separation and to eliminate vulnerabilities associated with single active failures.

NSPM Response to RAl EEEB-6

The example cited would result in the loss of the two fuel oil transfer pumps and the loss
of the fuel oil supply from two storage tanks on Unit 1. The normal supply for the
DDCLP transfer pump is also from the same Bus. Operator action would be required to
restore power to the DDCLP transfer pump from Unit 2. The restoration of the DDCLP
fuel oil supply would still not leave adequate FO supply for 7 days to envelope a LOCA
event. This single failure example has to do with the volume of fuel oil supply between
the storage tanks and not with hardware or structure deficiencies. Administrative
controls have been implemented to maintain a minimum 7 day supply in each train to
protect against a single active failure with a “train” defined as one EDG and one
DDCLP. The 7 day volume of fuel oil in each train will keep one train available in the
case of a single active failure. The current administrative controls for a 7 day FO supply
per train will be controlled through TS upon approval of the LAR. Subsequently, an
action statement will be entered if fuel oil supply drops below the 7 day TS requirement
proposed in this LAR.

NRC RAI STSB-1:

The LAR states that, “The proposed TS changes revise current requirements to reflect
the addition to the license bases, resolve non-conservative emergency diesel generator
fuel oil supply volumes, “incorporate portions of Technical Specification Task Force
Traveler 501-A, "Relocate Stored Fuel Oil and Lube Oil Volume Values to Licensee
Control" and provide administrative changes to the TS” [Emphasis added]. Please
identify all deviations from the referenced TSTF-501 and provide a brief explanation of
the reason(s) for the deviation(s).

NSPM Response to RAlI STSB-1:

The PINGP current TS (CTS) 3.8.3 differs significantly from the NUREG-1431,
“Standard Technical Specifications, Westinghouse Plants”, Revision 3 (NUREG-1431),
the standard TS NUREG applicable to PINGP. The main differences between NUREG-
1431 TS 3.8.3 and CTS 3.8.3 are: 1) CTS requires a single 14-day stored supply
whenever one or both EDGs are required to be operable; 2) CTS does not include
provisions for lubricating oil or starting air degradation; and 3) the PINGP diesel fuel oil
system includes flexibility with multiple tanks which may supply each diesel. Due to the
second difference, the title of the CTS 3.8.3 is “Diesel Fuel Oil’ as opposed to NUREG-
1431 TS 3.8.3 which is entitled, “Diesel Fuel QOil, Lube Oil, and Starting Air.”
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This LAR proposes compounded changes to the current TS to revise the license bases
for the DFO TS and adopt the provisions of TSTF-501 which adds DFO requirements as
a number of days supply and relocates actual DFO volumes to the Bases. Due to the
proposed license bases changes, the LCO statement and Applicability statement have
been revised, and an Actions Table Note for separate Condition entry has been added.
The proposed changes to the PINGP CTS are shown in Attachment 1 to the Enclosure
to the submittal dated August 11, 2011 (ADAMS Accession No. ML112240140).
Specific changes to support the license bases change and adoption of TSTF-501 are
discussed as follows:

LCO statement

‘EachThe stored diesel generator (DG) fuel oil supply shall be within limits.”
(Additions shown as double underline, deletions shown as strikethrough)

The CTS differs from NUREG-1431 by specifying that the “supply” shall be within
limits. This LAR proposes to replace “Each” with “The” which changes the TS
requirement from a single supply to a supply for each EDG. With the proposed
changes, the LCO statement is consistent with the requirements of NUREG-
1431. TSTF-501 does not make any changes to the LCO statement.

Applicability statement

“When the associated DG(s} is required to be OPERABLE.” (Additions shown as
double underline, deletions shown as strikethrough)

The CTS differs from NUREG-1431 by including “the” prior to “DG” and “(s)”
following “DG” which means that the LCO is applicable whenever one or both
EDGs are required to be operable. This LAR proposes to replace “the” with
“associated” and remove “(s)” which changes the TS to require the supply
associated with each EDG to meet the LCO limits when that EDG is required to
be operable. With the proposed changes, the Applicability statement is the same
as the NUREG-1431 Applicability statement. TSTF-501 does not make any
changes to the LCO statement.

Actions Note

1 1

Separate Condition entry is allowed for each stored DG fuel oil supply
(Additions shown as double undetrline, deletions shown as strikethrough)

Since CTS specifies a single supply which is required for one or both EDGs,
separate Condition entry is not applicable and there is no Actions Note. This
LAR proposes to include an Actions Note which allows separate Condition entry
for each supply. The proposed Note includes “supply” to be consistent with the
CTS and proposed LCO statement which requires the “supply” to be within limits.
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With the proposed changes, the Actions Note is consistent with the requirements
of NUREG-1431. TSTF-501 does not make any changes to the Actions Note.

Actions Table Condition A and associated Required Actions and Completion
Time

“A One or both sStored DG fuel 0|I supply(s) <7 davs and >6 days—Ynitt-<
" (Additions

shown as double underllne deletlons shown as stnkethrough)

“One or both” is included and “(s)” is added to “supply” to recognize and allow
separate Condition entry for the new license bases. The use of “both” rather
than “more” as used in NUREG-1431 recognizes that PINGP specifically has
only two trains of EDGs. To adopt TSTF-501 provisions, the clause “<7 days and
>6 days” is added and the CTS clauses with the specific volumes are deleted.
With these proposed changes, the Condition A statement is consistent with
TSTF-501, but differs in that the less than (<) and greater than (>) symbols are
used and “supply” is used once prior to the number of days. The use of symbols
rather than spelling out these inequalities is consistent with ITS conversion
guidance TSTF-GG-05-01, “Writer's Guide for Plant-Specific Improved Technical
Specifications” Revision 1, August 2010, section 3.3.4 paragraph d. which states,
“Widely understood symbols (i.e., Ak/k, %, ft) should be used in tables, figures,
and text in place of the words the symbols represent.”

“A.1 Restore fuel oil supply to > 7 dayswithin-limits.” (Additions shown as double
underline, deletions shown as strikethrough)

This LAR proposes to replace “within limits” with “> 7 days” to make the actions
clear and consistent with the Condition statement. TSTF-501 does not make any
changes to the Required Action statement.

This LAR does not propose changes to the Completion Time which is the same
as NUREG-1431 and TSTF-501.

The purpose of the TSTF-501 changes to Condition A is to specify the EDG
diesel fuel oil LCO not met requirements in days of supply and delete the specific
fuel oil volumes. The changes proposed in this LAR implement the purpose of
the TSTF Condition A changes.

NUREG-1431 and TSTF-501 Actions Table Condition B and associated
Required Actions and Completion Time

PINGP CTS does not include the lube oil provisions in NUREG-1431 and
therefore the changes provided in TSTF-501 are not included.
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NUREG-1431 Actions Table Condition C and associated Required Actions and
Completion Time

PINGP CTS does not include a Condition for fuel oil particulates not within limits.
TSTF-501 did not make any changes to this Condition.

PINGP Actions Table Condition B and associated Required Actions and
Completion Time

“B. One or more BG-fuel oil tank(s) with stored DG fuel oil properties not within
limits{s}.” (Additions shown as double underline, deletions shown as
strikethrough)

PINGP CTS includes Condition B for stored diesel fuel oil properties not within
limits similar to NUREG-1431 Condition D but specifies a more restrictive
Completion Time of 7 days which is consistent with NUREG-1431 Condition C.
The significant change to the Condition statement is the addition of “properties”
since this word was missing. Also “DG" was relocated within the statement to
make it read clearer and “(s)” was replaced with “s” on limits to be consistent with
NUREG-1431.

B.1 Restore fuel oil tank{s)-properties to within limits{s}. (Additions shown as
double underline, deletions shown as strikethrough)

This LAR proposes to revise the B.1 Required Action to be more accurate and
more consistent with NUREG-1431 Required Action D.1.

This LAR does not propose changes to the 7 day Completion Time.

PINGP Actions Table Condition C and associated Required Actions and
Completion Time

“C.1 Isolate the associated-BG fuel oil tank(s).” (Additions shown as double
underline, deletions shown as strikethrough)

Due to the PINGP diesel fuel oil system design which provides flexibility through
multiple tanks, the PINGP CTS includes a Condition C for Condition B not met
which allows correction of fuel oil properties not met by isolation of one or more
tanks. This LAR proposes to remove “DG” to be more accurate. Since this
Condition is not included in NUREG-1431, no TSTF-501 changes apply.
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PINGP Actions Table Condition D and associated Required Actions and
Completion Time

“D. One or both Sstored DG fuel oil supply(s) <6 days:-Unit-1<-38.000-gal-Unit2
<85;000-gal. OR Required Action and associated Completion Time of

Conditions A or C not met.” (Additions shown as double underline, deletions
shown as strikethrough)

“One or both” is included and “(s)” is added to “supply” to recognize and allow
separate Condition entry for the new license bases. The use of “both” rather
than “more” as used in NUREG-1431 recognizes that PINGP specifically has
only two trains of EDGs. To adopt TSTF-501 provisions, the clause “<6 days” is
added and the CTS clauses with the specific volumes are deleted.

“F.1 Declare associated DGs inoperable.” (Additions shown as double underline,
deletions shown as strikethrough)

This LAR proposes to add “associated” and remove “s” from DG to implement
the license bases change and provide the appropriated actions due to separate
Condition entry for the new license bases.

This LAR does not propose changes to the Completion Time which is the same
as NUREG-1431 and TSTF-501.

This Condition and associated Required Actions and Completion Time fulfills the
function of and is comparable to NUREG-1431 TS 3.8.3 Condition F, but differs
to complement the previous Conditions in CTS TS 3.8.3. NUREG-1431 TS 3.8.3
Condition F does not include specific volume limits and therefore TSTF-501 does
not include any changes to this Condition, Required Action or Completion Time.

Surveillance Requirements

“SR 3.8.3.1 Verify each stored DG fuel oil supply contains >7 day supply—Unit-4

— ¥ ¥ — b

This LAR proposes to include “each” to implement the license bases change and
require storage of the appropriate quantities of fuel oil. To adopt TSTF-501
provisions, the clause “>7 day supply” is added and the CTS clauses with the
specific volumes are deleted.

TSTF-501 also included changes to NUREG-1431 SR 3.8.3.2 for the inventory of
lubricating oil. Since the PINGP CTS 3.8.3 does not include provisions for
lubricating oil and does not include a comparable surveillance requirement, these
TSTF-501 changes were not included.

Page 24 of 26




Diesel Fuel Oil RAls

This LAR also included, for information only, Bases changes which support the
proposed license bases changes and adoption of TSTF-501. Due to the significant
differences between NUREG-1431 TS 3.8.3 and CTS 3.8.3 discussed above, the
PINGP Bases 3.8.3 also differ significantly from NUREG-1431 Bases 3.8.3. The
significant changes and differences from TSTF-501 are discussed briefly as follows:

Background Section

The days of fuel supply is changed to 7 to support the license bases change.
TSTF-501 includes a bracketed reference to Regulatory Guide (RG) 1.137 which
is not included here, but is rather referenced in SR 3.8.3.1 where it is the basis
for calculating the required fuel oil volume.

LCO Section

The 14 days supply is revised to 7 days to support the license bases change and
the maximum post loss of coolant accident load demand is stated as the basis for
the 7 day supply. The only change provided in TSTF-501 to this section is
bracketing of the “7’s.

Applicability Section

This LAR revised the discussion to include “supply” and “associated” and delete
“(s)” from DG to support the proposed license bases changes. TSTF-501 does
not include any changes to this section.

Action Section

This LAR proposes to include discussion of the Actions Note allowing separate
Condition entry to support the proposed license bases changes. The Note
includes terminology which is consistent with the PINGP fuel oil storage system
and the proposed TS 3.8.3 and is consistent with NUREG-1431.

Required Action A.1 discussion revises 14 day and 12 day supply to 7 day and 6
day supply to support the proposed license bases changes which is the same as
NUREG-1431. A sentence is added to state the gallons of fuel oil required to
satisfy the 6 day supply requirement which is consistent with, but not the same
as, TSTF-501 changes. The PINGP proposed change uses “fuel oil supply” to be
consistent with the proposed TS rather than “fuel oil level” used in TSTF-501.
TSTF-501 changes to NUREG-1431 Bases 3.8.3 Required Action B.1 are not
included since the PINGP CTS does not include separate provisions for
lubricating oil requirements not met.
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Surveillance Requirements Section

The discussion of SR 3.8.3.1 is revised to refer to 7 days rather than 14 days to
support the proposed license bases changes. Four new sentences have been
added to the discussion which provide the specific required fuel oil volume,
reference RG 1.137 and ANSI N195-1976, and discuss the basis for determining
the required fuel oil volume. These new sentences are substantively the same
as provided in TSTF-501 except for use of “fuel oil supply” rather than “fuel oil
level” to be consistent with the proposed TS terminology. The CTS also includes
discussion of the fuel oil system design which is not included in NUREG-1431
Bases 3.8.3 or TSTF-501. This system design discussion is revised to support
the license bases changes from a single fuel oil supply for either EDG to two
separate fuel oil supplies, one for each EDG.

The TSTF-501 changes to NUREG-1431 Bases SR 3.8.3.2 discussion are not
included since the PINGP CTS does not include provisions for lubricating oil.

Reference Section

This LAR proposes to add two new references, RG 1.137 and ANS| N195-1976
which is consistent with NUREG-1431 Bases 3.8.3 References section and the
TSTF-501 changes.
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ENG-ME-020
Revision :
1.0 Purpose

The purpose of this calculation is to document the required fuel oil storage capacity for
the D1 and D2 emergency diesel generators (EDG) and the diesel dyiven cooling water
pumps (DDCLP). This calculation will verify that the fuel oil capacities required by the
Technical Specifications [Reference 1] for Unit 1 are sufficient to supply Unit 1 loads for
greater than 14 days as specified in the USAR and Technical Spec*fication bases. This
calculation will also document the required minimum capacity for the proposed standard
Technical Specifications condition statements. This calculation does not address the fuel
storage capacity requirements for the D5/D6 EDG’s.

2.0 Methodology

The calculation will determine fuel consumption rates for D1/D2 EDGs and a DDCLP
using load profiles established for D1/D2 in USAR Table 8.4-1 following the update for
modification 98EB02. The EDG and DDCLP fuel consumption rates wi!l be integrated
over a 14-day period and compared with the USAR and Technical Specification required
capacities to ensure an adequate supply is maintained in the event of the probable
maximum flood. 12-day supply quantities for the EDGs and the DDCLPs are also
calculated for use in the new standard Technical Specifications,

3.0 Acceptance Criteria

The USAR and Tech Specs list several fuel oil storage requirements. These sources
conflict and are inconsistent with the previous results of this calculation. These
inconsistencies are being corrected under NRC 19993202, With regard to Unit 1, the
following statements exist:

USAR Section 2.4 provides:

The Unit | design minimum storage capacity of diesel fuel oil is based on one
diesel generator operating at the loads stated in Table 8.4-1 plus one diese! driven
cooling water pump for 14 days. Under these conditions one diesel generator
would require approximately 40,100 galions of fuel oil and the diesel driven
cooling water pump would require approximately 19,500 gallons. Each diesel has
a 500-gallon day tank. In addition to the day tanks there are four Class ! fuel
storage tanks (19,500 nominal, 17,500 available gallons each) for the diesel
driven cooling water pumps, The six Class 1 tanks are interconnected such that
any tank can be manually aligned to supply any diesel day tank. Therefore any
combination of four tanks will meet the storage capacity requirements. The Unit 1
Class 1 fuel oil storage tanks can also be refilled from either of the two non-Class
1 heating boiler fuel oil storage tanks (35,000 nominal gallons each).

T.8.3.3.D.1.d. provides:
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d. A fuel oil supply of 19,000 gallons is available for the diesel-driven codting

water pumps in the interconnected Unit 1-diesel fuel oil storage tanks. Note that
the 19,000-gallon requirement is included in the 70,000-gallon total diesel fuel oil
requirement of specification 3.7.A.5 for Unit 1.

T.5.B.3.3 provides:

The minimum fuel supply of 19,000 gallons will supply one diesel-driven cooling
water pump for 14 days. Note that the 19,000-gallon requirement is included in
the 70,000-gallon total diesel fuel oil requirement of specification 3.7.A.5 for Unit
1

T.8.3.7.A.5 provides:
5. The following unit specific conditions apply:

(8) Unit 1: D1 and D2 diesel generators are OPERABLE, and a fuel supply of 51,000
gallons is available for the D1 and D2 diesel generators in the Unit 1
interconnected diese! fuel oil storage tanks. A total fuel supply of 70,000 gallons
is available for the D1 and D2 diesel generators and the diesel-driven cooling
water pumps in the Unit 1 interconnected diesel fuel oil storage tanks,

T.S.B.3.7 provides:

The minimum fuel supply of 51,000 gallons will supply one Unit 1 diesel
generator for 14 days. Note that the 51,000-gallon requirement is included in the
70,000-gallon total requirement for Unit 1. The total fuel supply of 70,000 gallons
will supply one diesel-driven cooling water pump and one Unit 1 diesel generator
(loaded per USAR Table 8.4-1) for greater than 14 days

In summary, the acceptance criteria will be that the total fuel supply in Tech Specs of
70,000 gallons must supply one DDCLP and one Unit 1 EDG (loaded per USAR Table
8.4-1) for greater than 14 days. The details of how that fuel is allotted between

‘components will be corrected by NCR 19993202,

4.0 Assumptions:

1. Fuel oil density conservatively assumed to be the minimum allowed by ASTM
D975-82 [Reference 3] (referenced by ANSI/ANS 59,51-1989 [Reference 41)
which specifies a minimum absolute specific gravity at 60/60 F of 0.83. This
corresponds to a density of 6.91 1b./gal,

2. Fuel consumption data obtained irom testing can be converted to gallons per hour
per kilowatt (gph/kW). The gph/kW are plotted in Figure | with best-fit curves
applied. These curves can be interpolated and extrapolated to other load values to
obtain fuel consumption rates at these values.
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3. The DDCLP fuel rate is constant at 55.7 gph as given in the August 1971 Quality
Assurance Inspection Report’s data on the performance test [Reference 5).

4, No sllowance for fuel consumed during periodic testing is included since the
amount is minuscule compared to the storage capacity requirements and since the
existing storage capacity margins are shown to be substantial.

5. Any 7-day fuel capacity requirements are necessarily met if the 14~-day capacity
requirements of this calculation are met.

Any other assumptions used are as stated in the calculation,

5.0 Design Inputs
1. Fuel oil consumption rates are given in the following documents (and tabulated in
Table 1):
a) D1 manufacturer test record for testing performed 9/17/70 — 10/ 13/70
[Reference 6].
b) D2 manufacturer test record for testing performed 10/13/70 - 10/23/70
[Reference 6].
c) D1 Pre-operational Test No. 20.1 [Reference 7).
d) D2 Pre-operational Test No. 20.2 [Reference 7).
g) DDCLP Quality Assurance Inspection Report [Reference SJ.

2. D1/D2 loading profiles are as glven in NSP calculation ENG-EE-02} [Reference
9]. The D2 loading profile will be used since it is more limiting than the D1 profile due to
D2 being more heavily loaded,
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6.0 Calculation: : 4

The calculation consists of two parts, The first part determines the fuel oil consumed by a
DDCLP. The second part determines the fuel oil consumed by D1 or D2.

1. DDCLP Consumption:
A. 14 day consumption:
Data from [Reference 5] document that the DDCLP’s consumed 55.6 gph and
55.7 gph for engines 35B554 and 35B556 respectively at full load. This testing
was performed with fuel oil with an API value of 32.6

An API of 32.6 corresponds to a density of 7.18 Ib/gal per [Reference 8].

To determine the fuel rate at the minimum allowable density of 6.91 1b/gal, the
test data is corrected as follows:

Fuel Rate = (55.7 gph)(7.18 1b/gal) / (6.91 1b/gal)
= 57.9 gph ’
The total 14-day consumption is then
(57.9 gph)(14 days)(24 hr/day)
= 19,454 gallons
B. 12 day consumption:
The total 12-day consumption is then
(57,9 gph)(12 days)(24 hr/day)
= 16,675 gallons

IL. D1/D2 Consumption:
A. 14 day consumption:
Fuel rates obtained from the various sources are shown in Table 1. Gph values are
conservatively based on a fuel oil density of 6.91 Ib/gal. The values of gph/kW
versus kW load are plotted in Figure 1, The values of gph/kW tend to decrease with
increasing load since auxiliary loads remain essentially fixed for any kW Joad.

The EDG load profiles given in Reference 9 for the D2 EDG (which is more
heavily loaded than the D1 EDG), produced the following profile:

o
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0 — 5 Minutes 5 - 30 Minutes ¥4 - 1 Hour After 1 Hour
kW kW kW kw

'2478.92 2406.54 2405.06 1522.68

The EDG consumption over a 14-day period is then calculated as follows:

Total Consumption=(5/60 hr)(2478.92 kW)(gph/kW @ 2478.92 kW) +
(25/60 hr)(2406.54 kW)(gph/kW @ 2406.54 kW) +
(30/60 hr)(2405.06 kW)(gph/kW @ 2405.06 kW) +
(335 hr)(1522.68 kW)(gph/kW @ 1522.68 kW)
Values of gph/kW at various loads are obtained from the curves shown in Figure 1.
lI';‘)(erdc.:onservatism, all values were taken from the highest test' curve for a given
Applying the gph/kw values to the equation above yields:
Total Consumption = (5/60)(2478.92)(0.0746) + (25/60)(2406.54)(0.0746) +
(30/60)(2405.06)(0.0746) + (335)(1522.68)(0.0815)
= 15.4 gal + 74.8 gal + 89,7 gal + 41,573.0 gal
= 41,753 gal.

Consequently, a single EDG (D1 or D2), operating for 14 days will consume a
maximum of 41,753 gallot. . :vhen loaded as noted above,

B. 12 day consumption:

Using the same values as part A, but changing the length of time to 12 days
yields: °

Total Consumption = (5/60)(2478.92)(0.0746) + (25/60)(2406.54)(0.0746) +
(30/60)(2405.06)(0.0746) + (287)(1522.68)(0.0815).

= 15.4 gal + 74.8 gal + 89.7 gal + 35,616.2 gal
=35,796 gal
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Consequently, a single EDG (D1 or D2), operating for 12 days will consume a méxim
of 35,796 galions when loaded as noted above.

7.0 Conclusions:

A. 14 day requirement:
The 14-day fuel oil consumption acceptance criteria of a total fuel supply in Tech Specs
of 70,000 gallons supplying one DDCLP and one Unit 1 EDG (loaded per USAR Table

8.4-1) is met because:

A combination of one EDG and one DDCLP will consume 41,753 gal + 19,454 gal =
61,207 gallons of fuel oil in 14 days.

B. 12 day conclusion:

For future reference a combination of one EDG and one DDCLP will consume 35, 796
gal + 16,675 gal = 52,471 gallons of fuel oil in 12 days.

8.0 References:

1. Prairie Island Technical Specifications.

2. Prairie Island Updated Safety Analysis Report.

3. ANSI/ASTM D975-82, “Classification of Diesel Fuel Oils.”

4. ANSI/ANS-59.51-1989, “Fuel Qil Systems for Emergency Diesel Generators.” (]
page attached)

5. Quality Assurance Inspection Report dated August 16, 1971. (4 pages attached)

6. Prairie Island RSN~96C (D1) and RSN-96D (D2), Receipt Inspection Reports,
Section 6.3.f, Performance Test, Oct. 1970. (2 pages attached)

7. Prairie Island Pre-Operational Test Procedures 20.1 (D1) and 20.2 (D2), dated
August 1 6, 1973. (4 pages attached)

8. Fairbanks Morse, “Diesel Fuel Cil Specifications for Stationary and Marine
Engines,” Table D3063A1-3, dated Dec, 1965. (] page attached)

9. NSP Calculation ENG-EE-021, Rev, 2 Addendum. 4 “Diesel Generator Steady
State Load,” dated August 1999, (1 page attached)
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= (BHP,)(0.746)/ef.

svasecr __D1/D2 and DDCLP Fusl Oil Storage Capacity oy
Table 1
EDG Fuel Consumption Test Data
Source Load (kW) | BHP,,, Lb/BHP,-hr | gph gph/¥W
D1 Pre-Op | 1936 2585. 0.3861 1445 | 0.074¢ |
3019 39992 0.3909 2262 | 0.074"
D2 Pre-Op | 2203 2935 0.389 1652 | 0.075C |
2970 3937 .1 0.3838 2187 | 00736
D1 Mfgr 1647 2200 0411 1309 ]0.0795
2431 3232 | 0.386 180.5.1:0.0742
3230 4280 1.0.364 225.5170,0698
D2 Mfgr 1647 2200 0.404 1286 |00781 |
2431 3232 0.384 179.6 | 00739 |
3227 4276 0.380 235.1 | 0.0729 |
Notes: 1. The kW loads for the Mfgr tests were calculated based on

where BHP,, = BHP,,,, - 58 and eff, values are given in [6].
(auxiliary loads are 58 BHP)

2, gph values were calculated as follows:

gph = (BHP,,)(Lb/BHP, +hr)/(6.91 Lb/gal).

3. gph/kW values were calculated as follows:

gph/kW = (gph)/(Load in kW),
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Appendix C -
Thie Appendi 1s niot part of American Natnnal Stondard Fuel O] $sstems far Emungenes Dused Geprraters. ANSEA® + 205 jasy t
st s tneluded for enfurmatinn purposes anly o
N

Rccommondcd Fuel Oit Practices

“The quantity of fuel il available.in storage is.determined and logged mbnthlv or in neenpuance with i &
. the plant Techrical Specifications. ™ L

A fuel oil sample is nbtained at least momhlv from the mpph' tanks in necordance with AS™M D2276
{C1]), and verifyving that totol particulate contamination is less than 10 mg/litre when checker in nccord.
ance with ASTM D2276, Method A, except that the engine fuel oil filters discussed in Sec’ion 5.5.3,
may have n nominal pore size consistent with the diesel engine manufacturers requireme:is.

New fuel oil is «amplvd in accordance with ASTM D4057 {C2] prior to addition to the !upplv ¢ 'nks, The ,
new fuel oil sample is verified in nccordance with the tests specified in ASTM D975 {C3] prior * . addition- c#‘: e

to the supply tank that the sample has: B

111 An APl gravity of within 0.3 degrees nt 60°F or a specific gravity of within 0.0016 n: 50/60°F. | - [l
when cornpared to the supplier’s certificaté or an absolute specifie gravity at 60/60°F - "grenter .
than or equal to 0.83 but less than or equal to 0,89 or an AP! gravity at 60°F of gre.-ler than
or equal to 27 degrees but less than or equal to 39 degrees. . B

21 A Rinemntic viscosity at 40°C (104 °F1 of greater than or equal to 1.9 centistokes (1.9 m-~s), but - ° #
loss than or equal to 4.1 contistokes (4.3 mm2°), if gravity was not determined by cc :parisen

with the supplier's certifientinn. R
13 A Nash point equai to or greater than 52°C (125'F 4
41 Aclear and bright appearance with proper cojor when tested in accordance with ASTM D- 76 [c4). &‘rli) '
%
Also the new fuel oil sample is verified within ane. month of obtaining the sample that the other ; operties ib{
specified 1in Table 1 of ASTM D975 are mot when tésted in accordnnce with ASTM D975 except that th' analysis i
for sulfur may he performed in accordance with ASTM D1552 or ASTM D2622 {C3.C5,C6). ‘3
| .
Accumulnted condensate 1s removed from supply tanks on a monthly basis, Accumulated ¢o- jensate

1 removed from the day or intepral takisi on a manthly basis and ofter each oceasion when t1 v diesel
genere‘or is operated for greater than one hour.

B-14
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NORTHEPL!STA?SS row:n ¢°MPANY

INSPECTION: Rspsnr» | ﬁ ,/ C » J?C’

- * Augustrl6,+1971~
. PRAIRIE ISLAND NUCLEAR GENERATING PLANT - ’? L= i:}’
Purchase Order Hia. #48 )) '

. Vendor Caterpillar Tractor Co. .
(erthxngtcn - Prime Contractor - HCHI- 034 70)

Componsnis Model 399 diesel engine prime movers (358554 & 6) £r
Worthingcon emergency cooling pumps

Facilities Visited Mossville Plant
(Assy - test - shipment)

Date of Visit August 3 & 4, 1971

Purpvose of Vlelt To witness engine performance tests and revie i'lug
— residual from the August 1970 QA survey.

__ontaczted R, Aksrle Patten Indust.ies 312-626-1860
J. Sylvester Worthington Corp.
€. Adams Caterpillar - Order Analyst
. J. McCullouch Caterpillar ~ Test Foreman
F. Ozment Caterpillar - Test Engineer
0. Heuvermann Caterpillar - Dealer Sales -~ Iaduuirgial
R. O'Neill Caterpillar - Application Engine-r

el
®
|

Re ferences
- NSP Specifications D-9.0 andé D-6.0 (Original Issues)

-~ PS&E Specification SS M454 Rev 9/69 with apparatus data shiaotg ')}
of 7/21/71 .
- Contract description for item #6 - Caterpillar diesel e‘giunn T
- Caterpillar Technical Bulleérns 12021226~02(11-70) and smnnvzl-dz
(Model 399 engines) ° i . R

izlv'

~ Worthington Corp. letter of. Wr R. Wagoner dated Saptem:t r {7, 1970
to DS&: on: Q7. open items and engine load test procedu:e

EARY

- NSP (P*axrle Z!:sl.-‘a-\A Site) letter of P. F. Suleski datec Dovvegbar

Page .l 4 -
3

%, 1570 on same subject

.
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-Caterpillar engines model 399, #258554 (test cell 20) a*
#358556 (test céll 26) were tested satisfactorily for =ae ini-

tial phase of testing. = ]
xnspection records were not yel collated due to the rec:nt con-
clusion of the factory vacation period, but will be chruked la-
ter.

4,’

BLANNED ACTION -

Appendix I is being xssuea to expedgte docuzentation i: cended
for PS&E and NSP.

The final phase (estimated,mid—Sept.) of engine tests :nd re-
view Oof quality control records will be macde at tha Pa‘:en In-
dustries facility in Oglesby, Illinois. This phase apriies o

the .automatic start and load acceptance capability, on a re-
reat cycle basis.

INSPECTION RESULTS

4.1 Réview of Contract Status

, Qualitv Control Records .

The detziled documeantation quoted in the order ha: been
covered in past correspondence and ig listed in “7:ble I,
Followup effort to conZirm the status of this tabi: is in
Appendix L. _

The NSP Certificate of Ccnformance (COC) was alsc iiscus-
sed. Although it was prnv‘ously issued by PS&E lf zter of
May 4, 1971, copies are e.ng reissued to Wor<hing on and
Caterpillar accordéing to discussions made during tuig da--
spect}on. *“”

Engine Character istics and Teﬁ@ﬁpwocedurn E
An advance set Of apparatus dats (7/21/71) sheets was re-'
ceived from PSSE and used du.inq this inspection. The test
procedure in use met the intent of PS&E specification $S-
M454. The test log (certified) will be reviewed : :d ap-
proved by PSKE.

?
l

- *~,\_~=.,‘ =.

’

4.2 Enqgine Performance

Pre=liminary review of performance data indicates r tisfac-
tory results. This applies to.the first phase of :Q hr. %
operation @ 100% contract capacity. The second phise will

be made at Patten Incdustries with a2ll auxiliaries -o test

the automatic startup system and load acceptance ¢ '2r re-
peated cycles (this wds covered in the two refer* d let-

vers). ’ .
%&w

. 4?% . ,;,
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4.2 .Eng:.ne Performance.
*'A comparison of the first 22 hrs. of Caterpillar te:t for

selected variables was as follows (18-22 hyr,

{Cont.)

data):

Engine #358554 Engine &35B356 Reguircment
{1) 1200 RPM 1200 RSM 1200 R:M
2) Brake Thermal
Efficiency 33.1% {33.1% 4_ Not Quoted
{ -IOGB*BHP _3003~-1010~EB P -lﬂOOvEcxPnConginu')\.s
{4) 1600 O FPM Piston .} 600 .F&i 1600 FPM
Speed :
(5) 170 BEmep 170 Erep 170 Bm
(67 S5ToPgai~yhrowfuel |55n7sgal=y/hr. Gsi'gal T
. Consumptionzrate 1010 H>y
7) Fuel Rate .393 lb./-|."94 lb./Bhp-hr. .389 1lv./Bhp-hr.
Bhp-hr. Calculstec but not
quotec in data
| (8) Exhaust Temp. 835°F 850°F 940°F
" (9) Ambient Air 92°F | LOO°F See nc-es below
| (10) Barometric 29.1" Hg [29.17 Ee¢ See nc.es below
(II) Lube e 011 50 psig 49 psig Not quted
(12) Lube Ozl Temp.
Quk 194 F 209°F Not guuted
(13) Jacket Water
In 178°F 174°F Not qu:ted
{I4) Jacket Water
Out 188°F » |188*F Not qu:ted

" Notes - as follows (numbers same as above data):

(4) and (5) are not recorded in the test log.

Items (2), :
ved dur-

Preliminary copies of the first 22 hrs. were recel
ing this inspection trip.

(4) The piston spzeé quoted is the arithmetical avecage.for
a crankshaft revolutien.

(6), (7). Fuel consumption and fuel rate were : little
high but satisfactory for intended service. Tri.s—item.
was~discussed-with.Ed .Claeson of PS&E.and.is.ccmpatibles

with -fuel—tank-cavacitv.0f-19,.500.gallons~to.sustain.a.~

N T (2),

Caterpillar also = a 5% erance fcr ‘the
(9), (10) horsepower rating in conjunction with 29. 38"Hg and
85°F air with 2,500 feet above sea level m;nimum. DEMA

o ~/ : standards are 28.25" Hg and.90°F and 1,500 £t.° with ad-
(j% K&f/ Justment allowed for variances from these minig .
locke J The 92°F and 100°F ambient test conditions and e "su K
tolerance factors qualify the ‘u»l rates. The™@uel heat.

value.was interpolated as 19511 btu/lb. fro AAPI re-

pors value cf 32.6. ‘ :
\L/}\
Pa “£4 &

- two~week" contxnuous-ru::ﬁp?7ﬁgrzod<(18-816‘9a11 ‘ns), not
~~...__including the day tank ‘QT"
o= 2 (00 puae) b g Ll

Ll ey,

N

~%¢xa=f:;

l\:i:"\/ lh k
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4.2"Engine Performance ICoﬁt.)
The calibration status of all test panel instrumen: s was
checked as up-to-date. Calibration and due dates vere in
' order for thesea tests. Co

4.3 Engine Stub Shaft

This item was checked to ensure compatability with the
right angle gear drive (received on site). A copy of Ca-
terpillar drawing 6LE787 Rev. 7 was received and w:ll. ke
used in receipt inspection at.Prairie Island. Worthington
(J. Sylvester) will also examine this item. It is worth
noting that this engine is so gtandardized that the gtub
shaft is replaceable and is provided in a variety cf de-

siqns.

4.4 Contract Manaaement

Worthington Corporation, as prime contractor, has #ssigned
John Sylvester to consolidate all of the QA recorid:. con-
tributed by the numerous subcontractors/suppliers ‘change
ordar #3 to Hia. #48). His mailing address is:

Mr. John Sylvester
Worthington Corp.
P.0. Box 16048
Stockyards Station
Denver, Colorado

80216
\/M/f A ,
B. F. Suleski . ,
W. V. Jokela - { ;
site‘riles <
W. Brennen

E. U. Claeson

Page 4 ¢ 4
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PRATRIE ISLARD NUCLEAR GERERATING PLANT
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6.11 Divsel Generater Fuzl Conaumptfon Tewt

During the two-weck run, section 6.R of this preop, the dicsel engine
efficiency will be checked.

ol
Collect the following data: ¥ E
| o K
? ‘1) Actual ktlowatts output ,‘* 193 _:5.;_;5_.5va
: determined from kilowatt hour meter reading taken
at 10-min. {ntervals during the test, .
3 ezso.oc :r""
L (2) Fuel consumption W-J«; ¢

determined from inftial 1.1 and final Lz level in
the day tank. Convert tn 1lbs. of fuel cpnsumed.,

(3) Sample of the fuel oil

3.3
(4) Time requived for luvel tn change from Ll to L, (hours) $¥S |- :"_E'T

|
‘“he following calculations ave made: :
2537448 lamat

@ {1) BMPN (net brake horsepowey) = K"A x Eff where Eff = 97, .

W0k

g () BHP . (Gross brakg horsepower) = BHP,, + BHPA where BHPA » 58 X‘,\:'s"‘“.n
;39.5.0‘1

i (1) Q 1s determined from Ll and L2 using Table 1-3b of Chemical

r Engineer's Handbook. Iy rust be between 3-6 inches from the .3
i tank top before beginning. L2 must be between 10 - 12 {nches 510‘ t
' * from the tank bottom at the test end. uolt Py g 2
¥
! (%) Lbs/BHP HR = __ Q ~ Ihs per hrake hp hour
| BHP, % T
]
(5) Calculation & ahove (¢ corracted to 19,350 BTU/1b. , 386! 3709

b wdendage  \a310 @TYAY,

The test will be run st losds of 2000 kw and 3000 kw,

]
H N - 29 -
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6.11 Diesel Sonerator Fuel Consumpt lon Jest |
@ during the two-week rum, section 6.% of thig preop, the diesel en;:ine
vfficiency will be checked, "f-","
Collect the fnllowing dota: '
‘1) Actual kilowntts output : 227 927Q(VA
determined from kilowntt hour meter reading taken
at 10-min. intervals during the rest. |,
(2) Fuel consumption ' ' 258 _{H/0q
determined from inftial L1 and final L2 level in
the day tank, Couvert to lbs, of fuel consumed, ‘
' ﬁ.
(3) Sample of the fuel o}
f4)  Time required for level to chanpe from Ly to L, (hours) QJ_J'E}_MT
vbe following calculations are made:
@ ) BHI‘N (net brake horsepower) = xw’\ x Eff where Eff = 97,4
(2) BHPG (Gross braoke horsepowver) = um',‘, + BHI’A vhere BHPA * .3 BHP
& 38T 3937
(3) Q is detormined from Ll and L, using Table 1~3b of Chemical
Engincer's Handbook, Ly must be between 3-6 inches from the
tank top before bepinning. L, must be between 10 ~ 12 {nchr :
from the tank bottem at the tist ond,
' wl| H0G 2
(4) Lbs/BHPLWR = _Q _ w Ibs per brake hp hour e
oy ' miP. x T
L3 '
o .
W (5) cCalculation & ahove s corrected to 19,350 BTU/Lb, 307 . 3538
The test will be run at Yeads of 2000 kw and 3000 kw,

s o (wl ia i!x 963 BTW /74
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DIESEL, FUEL OIL SPECIFICATION
¢ -~ lq ? {3 for Stationary and Mevine Engines

5§2-

] Q

CHAFACTERISTICS OF OILS AT 60° FANR,

U.6. Burezy American Petroleum U.S, Bureau Amoer . :an Patealsum
of Standards Inetitute of Standards Iantitute
Deg, (Bavme) (AP 1) Deg. {Baume] tAPL)
Siums Baume
or (a4 . $ . oy o0 . ¢ .
A.P.1. | Specihic Pounds Specific Pounds AP L | Specifie Pounde Spec.fic Pounds
Gravity per U.S, |Gravity per U.S. Gravity por U. S, Gras ity per U5,
Gallon Gallon Galon Gallon
19,0 1. 0000 8. 328 1. 0000 8.328 30.0 | 0.87%0 7,286 0.8762 7.39
10.% .995¢ 8.298 N ITY 8,299 30,5 . 8723 7,264 L8738 7,27
1,0 L9929 8. 269 9930 1 s.270 31,0 | 8696 7.241 BT 7,281
1.5 L9834 f,. 240 . 9895 . 241 31,8 MO39 7,216 LBrel 7,229
20 98t a2l . 9861 w2 32.0 .,g,?m 7,196 N 7,204
25 LI PRI T T U PR S 2.5 ) A6 7,113 VB3 7.184¢
1. catan boaas T T T 1Y 33,0 L8589 1,182 B 7.6
IR TS T 1 N L N At Y] 33.% , 8563 n 130 ) 7,141
HENE I A R A7 S L | 35,0 | 8837 7,108 b0 1310
I TS T A N 1 VLT W T 4.5, .88 1,987 e 7,048
100 | L9635 | 041 JuR&0 1 N 044 15,0 1 .8488 7,088 ] 7.0
s L8R, L o013 R TS O 1Y 158 | 489 7,044 ey 7,054
L , 9539 ! CRL A i Y a39 b0y (B4M 7. 022 | T.03¢
16,% 1T l 709 L084) AR I 36,5 | 8408 1,001 P33 7.01%
i7.0 L5 L van ST N A 3.0 1 L BIRD 5,900 ALY 6,991
5 L9472 1 Y,004 YT 1] bE A T 11 ] 6,960 RN 6.97:2
L B T Jadke AR fase oL 6,939 G 6,951
15, % L85 L "L as) T N LI {85 8309 6,918 RR 6.9)0
19, ¢ R I T 2 VLD 528 &, 898 e 6.919
1,5 XIS I N i S T oapg ! AL P LY. 6077 ws b 6.870
2.5 0 Ay AERAL N B N M L AL N 111 4,237 - T T M Y 31
FLAC A § A Vo Lt MY LA TR 331 6,837 NEES-3 B B 11
R B F N SR IPL AR " ngs T BN I1Y 6,817 103 of 6,830
LR A VS R A LIS I KR Y ML 41,8 816 0,197 118 Y 6,810
FEE D E TR DA A - S S L S R 432 A48 hoT17 . i85 ] 6,790
2h L 0k s et "y 426 1B 748 2 e
E T Pl S S T LI T M O 1 "09 6,172
ahe D e APRT LI O vy AN .906% 4,718 w86 [ AT
L L R It L I R vy “4 SAsak G, k00 “h) 6,71
O T N PO NI AT ALY TN LF02Y | 6, 6M0 140 6,604
N N S B 57 R N7 3 ARLEL I PR 000 ) ho6bl 11 6. 677
a0t LSS} “anv o e 460 7977 5,642 44 4,656
EEIES R 1O X W L2 B L "o R Y 972 6,637
P T Y N T ] [ X1 A AT DELRUEE A O L 1 ] 49 6,610
R ( 8017y 7428 AN T CAT S, N0 6, 58¢ 01 6,600
ar,. L8937 L .4 L 2RO7 MR AT 8 0 TARY 5,667 08 6,502
a0 b eent v SARTL 0 T oNes 1 48,0 | 7948 4, 548 183 6,508
a8, l NI R S L tovd 4 ¢ b oty L6030 461 h.54%
oo 3 e YY) cEsle e Y 2 T N P 1 6,52
ve | LT T l AT PO L AL I R L L K 6,597
! : 1 n. i . h
s
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Calculation ENG-EE-021, Rev.2 Addendum 4 e 3 of 4
Chk@erg&ﬂ

Unit 1 Train A (D1) totals

As described above there is no net change in D1 loading therefore the load table
from Rev. 2 Addendum 1 is still valid for D1. The table is repeated here.

{ LOAD PERIOD D1 TOTAL LOAD (KW) | D1 CONTINUQUS RATING (KW)
0-5 MINUTES 2273.56 2750
5-30 MINUTES 2242 .46 2750
30 MINUTES ~ 1 HOUR 2237.19 2750
1 HOUR - 14 DAYS 1301.98 2750

Conclusion: The D1 loading does not exceed the diesel continuous rating.
Unit 1 Train B (D2) totals

As described above there is no net change in D2 loading therefore the load table
from Rev. 2 Addendum 1 is stilf valid for D2. The table is repeated here

LOAD PERIOD D2 TOTAL LOAD (KW) | D2 CONTINUOQUS RATING (KW)
0-5 MINUTES 2478.92 2750
5-30 MINUTES 2406.54 2750
30 MINUTES - 1 HOUR 2405.06 2750
1 HOUR - 14 DAYS 1522.68 2750

Conclusion: The D2 loading does not exceed the diesel continuous rating.

Unit 2 Train A (D5) totais

Train A KW KVAR
Added Transferable load 1 480V 3.63 4,24
L.oad MV-32144
Added Xfmr and Cable Losses (5%) 0.18 0.21
Total Difference 3.81 4,45

This MV is a load during the 0 to 5 minute interval only. Adding these values to
the previous load period total yields:

LOAD PERIOD DS TOTAL LOAD (KW) | D5 CONTINUOUS RATING (KW)
0-5 MINUTES 3481.05 5400
5-30 MINUTES 3447.60 5400
30 MINUTES — 1 HOUR 3452.12 5400
1 HOUR - 14 DAYS 2579.62 5400

Conclusion: The ravised D5 loading does not exceed the diesel continuous
rating.
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Enclosure
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Use of Computer for Calculation

X

Manual Calculation (no computer resuits)

Computer

Verlfication ftem

1.0

1‘0

1.0

1.0

Standard 1.2.3)
Purpose

s Clear objective and problem statement.
ldentification of affected structure, system, and/or component,
» Identification of the intended use of the calculation results,

¢ ldentification of summary resuits.
Methodalogy

« Discussion of the method/approach and major steps.
« Definition of any limitations of methodology.

Acceptance Criteria

» Clear definition of the acceptance criteria.
» Exceptions clearly defined.

Assumptions

+ Sufficient rationale to permit verification of assumption.

» Unverified assumptions identified as such.
« References provided for assumptions.

Design Inputs

« _ All applicable design inputs identified.
- CODES, (ASME, CFR, STATE, etc.)
~ STANDARDS (IEEE, ANS), ANS, ASTM, etc.)
~ USAR
— Design Criterla
- Input Data

- Regulatory Guides/Requirements (NRC, EPA, STATE, etc.)
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Verification ttem

6.0 Calculations

» Correct formulas/methods selected to support the problem statement
and objective.

« Formula variables clearly labeled (including engineering units) and
consistent with source references.

+ Review of computer program data input/output.
Reference provided, as appropriate, for sketches.

¢ Sufficient bases/rational provided to permit verification of engineering
judgment.

6.0 Conclusions

« Clear statement of the calculation resuits and consistency with the
problem statement and objective,

e Acceptability of the results clearly defined.
Recommendations for unacceptable results, provided, if applicable.
Clear definition of limitations or requirements imposed by the calculation
necessary to maintain the validity of the results.

6.0 References

« All pages of the attachments labeled with appropriate information
(attachment no., project calculation no., revision no., number of sheets

(Sht __of __)).
6.0 Verification Disciplines

» Design/Caiculation verifier proficlent in discipline of verification.
Multi-discipline verification obtained if needed.

6.0 Administrative

¢ Calculation prepared neat and legibly with sufficient contrast to allow
satisfactory coples to be produced.
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All attachments provided are included in page numbering.
Calculation's name and subject appropriately identified.
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Analysis of Record form completed (PINGP 1075).
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ENG-ME-066 Rev
Chk g/Ver
agel o

D5/D6 Fuel Oil Storage Requirements

Purpose:
The purpose of this revision to ENG-ME-066 is to:

1. ‘ Reflect diesel generator load updates in Section 8 of the USAR.

Methodology

The method used in this calculation will be the same as that used in Revision 0
and Revision 1. The fuel consumption rate determined in Revision 1 will be used
in this revision.

1, Determine the total fuel consumption using equipment loads from USAR,

Table 8.4-2 and time frames noted in different scenarios stipulated in the
USAR and the Technical Specification bases as discussed in Section 4.0.

Assumptions

The assumptions used in this analysis are the same as those used in Revision 0
and Revision 1.

Acceptance Criteria

The USAR and the Technical Specification bases give three different scenarios
for the Unit 2 diesel generators.

1. One EDG operating at rated load for seven days. This basis is found in the
Tecbnical Specification bases for Section 3.7.

&

Two EDG’s operating at actual load for seven days. This basis is found in
the USAR, Section 2.4, ‘

t

One EDG operating at actual load for 14 days. This basis is found in the
USAR, Section 2.4,

L

The new standard Tech Spec will contain conditions that use 12 day and 6 day
quantities. To support this, additional calculations are added to section 6 of this
revision to show consumption for the following two scenarios:

1. Two EDG's operating at actual load for six days.

2. One EDG operating at actual load for twelve days.

% 4
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ANSI N195-1976 includes two optional methods for calculating minimum
required fuel oil storage volume requirements:

1. . EDG operates at rated load for 7 days, or
2. Time dependence of diesel generator loads.

ANSI N195 stipulates that an allowance for fuel consumption required by
periodic testing be included and, if option 2 is chosen, a 10% margin be added.

The Technical Specifications specify that a minimum of 75,000 gallons available
in the Unit 2 diesel fuel oil storage tanks. Zero level indication in a Unit 2 fuel oil
storage tank is at 130 gallons, The centerline of the transfer pump suction line is
5'8” below the tank centerline the pipe is 3" schedule 80 (3.5” OD): thus, the top
of the pipe is 5’6.25” below tank centerline (Reference 11). Fuel oil transfer pump
NPSH calculation (Reference 10) shows that adequate NPSH is available with the
level at the top of the pipe. Centerline of the level indication tap is 5'6" below
tank centerline (Reference 12), Therefore, zero indicated level in the tank would
provide sufficient fuel to ensure the pump suction is completely covered. In
addition, margin should be available for potential level indication uncertainty.
This margin is accounted for in the calculations,

5.0  Design Inputs

The design inputs used in this analysis are the same as those used in Revision 0
and Revision 1,

6.0  Results
6.1  Fuel consumption during testing

ANSI N195 suggests including an allowance for periodic testing in the
determination of minimum required fuel oil inventory. The most-limiting test is the 18-
month test. However, it is reasonable to assume that operators would ensure that fuel oil
volumes would not decrease below minimum required volumes due to testing. In
addition, these surveillance procedures are being revised to include prerequisites to
ensure the actual inventory is maintained above the minimum required inventory during
this test. For the purposes of this evaluation the monthly test will be considered. This test
is run for approximately one hour at full load of 5100 to 5300 kW. 1.5 hours at 5400 kW
are assumed 1t this evaluation.

IR s bemne mbes an
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ENG-MA-066 Rey2
Ch&t‘, Verzg/
age 3 ot 6
Fuel Used = 1.5 hour * 5400 kW * 0.0714 gal/kW/hr = 578.3 gallons
One EDG operating at rated load for seven days.

Fuel Used = 7 days * 24 Hrs * 5400 kW * 0.0714 gal/lkW/hr = 64,774.1 gal

Adding in the fuel consumed during the test yields the total minimum fuel Y
inventory required: 578.3 +64,774.1 = 65,352.4 gallons,

Two EDG's operating at actual load for seven days,

The worst case Unit 2 EDG load is in the USAR Table 8.4-2. The most recent
load changes that update the EDG loading were made per project 98EB02 in
calculation ENG-EE-021 Rev. 2 Add. 4. USAR changes will be submitted when
the loads are turned over, however, this calculation is being updated prior to
turnover to reflect the —021 calculation results. D5 continues to be the heaviest
loaded Uit 2 EDG, with new loading as follows:

0 - 5 minutes 3481 kW
5 ~ 30 minutes 3448 kW
30 min~1hr 3452 kW
1 hr - 14 days 2580 kW

To allow future minor changes (approx. 120kW) in EDG loading the average first
hour load is assumed to be 3600 kW. After the first hour the profile assumes the
load remains constant throughout the 14 days at 2700 kW. This is very
conservative.

Fuel Used (1 EDG) =
(1 hr*3600 kW + 167 hrs*2700 kW) * 0.0714

=32,451.3 gal
+ Testing +578.3

=33,029.6 gal
+10% *1.1

=36,332.56 gal

For 2 EDG’s = 2*36,332.56 = 72,665.1 gal

One EDG at Actual Load for 14 days.

Using the same load profile as in Section 6.3

Fuel Used  =(1 hr * 3600 kW + 335 hrs * 2700 kW )* 0.0714

= 64,838.3 gal
+ Testing +578.3
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= 63,416.6 gal
+ 10% *1
= 71,958.3 gal

ENG-MEf 066 Rey,.2

6.5 Fou future use in the new Tech Specs, the following two variations are calculated:

1. Two EDG’s operating at actual load for six days.

Using the same load profile as in Section 6.3 but one day less yields:

Fuel Used (1 EDG) =

+ Testing

+10%

(1 br¥3600 kW + 143 hrs*2700 kW) * 0.0714
=27,824.58 gal

+578.3

~ 28,402.88 gal

1.1

= 31,243.17 gal

* Y

[

For 2 EDG’s = 2*31,243.17 = 62,486 gal

2. One EDG operating at actual load for twelve days

7.0

As demonstrated above, sufficient fuel is specified by the Technical Specifications (with
margin) for operation of the Unit 2 Diesel Generators. Section 6.3 gives the largest fuel
requirement of 72,665.1 gal. Tech Specs requires 75,000 gal. This margin (2335 gal) is

Using the same load profile as in Section 6.3 but two days less yields:

Fuel Used = (1 hr* 3600 kW + 287 hrs * 2700 kW )* 0.0714

= 55,584.9 gal
+ Testing +578.3

= 56,163.2 gal
+ 10% *1.1

=61,779.52 gal

Conclusions

adequate to account for potential instrument uncertainties or any unforeseen credible
occurrences.

.In addition, the following conservatism’s are used in this analysis:

i.

The load profiles are very conservative:

/
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e The actual load is based on a DBA + LOOP and assumes that the load remains
constant for the entire 14 days. As the unit is stabilized, the diesel loads would
reduce.

o For both diesels operating at actual load for seven days, additional fuel can be
delivered well within this time frame.

» For one diesel operating at actual load for 14 days the proﬁlé is very
conservative. The 14 days of operation (without refilling the storage tanks) is
based on a design basis flood, which would not include a DBA. The profile in
this case would be due to a LOOP (2602 kW per calculation ENG-EE-045
Rev. 3 and USAR, Table 8.4-3). This would result in the following tuel
consumption which is less than the DBA load total.

Fuel = 14 days * 24 hr/dy * 2602 kW * 0.0714 gal/kW/hr
=62,423.02 gal
+ Test +578.3
= 63,001.32 gal
+10% * 1.1
=69,301.45 gal

The time dependent loading method includes an additional 10% margin.

The calculation assumes a fuel oil temperature of 120F. 75F would be a more
reasonable assumption. The reviewer notes (attached to Revision 1) show that
using a fuel cil temp. of 75F would require more than 3000 gal less than the result
using the 120F fuel oil temperature.

The calculations for two EDGs operating at actual load use the load of the
heaviest loaded EDG and multiply by two, rather than calculating the actual load
for the lighter loaded EDG and adding it to the heavier loaded one.

References

ANSI N195-1976 “American National Standard, Fuel Oil Systems for Standby
Diesel Generators.”

NRC Regulatory Guide 1.137, “Tuel Oil Systems for Standby Diesel Generators,”
Rev. 1, dated Oct, 1979,

Technical Specification Bases B. 3.7, “Auxiliary Electrical Systems.”
USAR, Section 8, “Plant Electrical Systems”

USAR, Section 2, “Plant site and Environments”
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Calculation ENG-EE-021, “Diesel Generator Steady State Loading for an S}

Event Concurrent with a Loss of Off-Site Power (LOOP) for D1, D2, D5, D6,”
Revision 2, Addendum 4.

Calculation ENG-EE-045, “Diesel Generator Steady State Loading for a LOOP
coincident with an SBO Event” Rev. 3.
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Unvevified Program (Verification of Results Requiced)

Verification item * (Refer to Site Engineering Manual, Administrative Inltials/Date

1.0

2.0

3.0

5.0

Standard 1.2.3)
Purpose
/0,
 Clear objective and probiem statement. . bﬂ"' 1 "73/5.
» ldentification of affected structure, system, and/or component,
» identification of the intended us? of the calculation results.
« [dentification of summary results.

Methodology

o Discussion of the method/approach and major steps. Do / '0/3/ /fg,
o Definition of any limitations of methodology.

Acceptance Criteria

0
= Clear definition of the acceptance criteria. bu/\ 1’ /3/ G L
« Exceptions clearly defined.

Assumptions

1’0/3//54,

¥

¢ Sufficient rationale to permit verification of assumption,
« Unverified assumptions identified as such.
« References provided for assumptions.
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« Al applicable design inputs identified. lw& 1 /3 Z? A
-~ CODES, (ASME, CFR, STATE, etc.)
~ STANDARDS (IEEE, ANSI, ANS, ASTM, efc.)
- USAR
~ Deslgn Criteria
—~ Input Data
- Regulatory Guides/Requirements (NRC, EPA, STATE, etc.)
~ Design Bases Documents
) Appmpnate verification of walkdown infoimation.
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CALCULATION VERIFICATION CHECKLISY
Continued)
Yecification e
.0 Caiculations

7.0

10.0

. formulas/methods the o/
c‘;nd . selected to support the problem statement ! , ’o/?’/f'c.
« Fomula variables clesty labeled (including ongineering units) and
consistent with source seferences.
¢ Review of computer program data input/output.
o Reference provided, 83 appropriste, for skeiches,
« Suflicient bases/rational provided to permit verification of enginesring
judgment.

Conclusions

+ Clear statement of the caiculation results and consistency with the
problem statement and objective. )
« Acceptability of the resulls clearly defined.

« Rcsommendations for unacceptable results, provided, if applicable. ‘ v/
» Clear dafinition of limitations or requirements imposed by the calculation 5
necessary to maintain the yalidity of the results,

References

+ Al pages of the attachments labzsied with appropriate information
(attachment no., project calculation no., revision no., number of sheets

(Sht __of _)). _\buﬂ 1 Yotes

Verification Disciplines

-« Design/Calculation verifier proficient in discipline of verification, ;/ Y
» Multi-discipline verification obtained if needed. - / Xé

Administrative

o Calculation prepared neat and legibly with sufficient contrast to alfow )
satisfactory ‘c:.opges to be produczad. y )"\ / /%'/i .
Calculation number/revision and sheet number provided on each page. :

Revision block and revision bars completed for revised calcs.

All attachments provided are included in page numbering.

Calculation’s name and subject appropriately identified.

Calcuiation properly logged in the Site Analysis index,

Analysis of Record form compleied (PINGP 1075).
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Page 1 of 5

1.0. PURPOSE:
The purpose of this revision to ENG-ME-066 is to:
1. Reflect diesel generator load updates in Section 8 of the USAR.

2. Provide justification for use of less conservative fuel consumption during
testing.

20 METHODOLOGY

The method used in this calculation will be the same as that used in the original
issue.

1. Determine the fuel consumption rate per KW. This was previously
determined in revision 0. Provided the load on the diesel is over 2100 KW,

the fuel consumption will be taken as 215 grams/KW/hour (see attached
figure). This is conservative, as the diesel load increases the fuel

consumption rate decreases.
2. Determine the total fuel consumption using equipment loads from USAR,
Table&#ZWWmﬂamcndedhdsﬁm:conmsﬂpulatodmm
USAR and the Technical Specification bases.
3.0 ASSUMPTIONS
The assumptions used in this analysis are the same as those used in Revision 0.
4.0 ACCEPTANCE CRITERIA

Between the USAR and the Technical Specification bases, thres different scenarios
are presented for the Unit 2 diesel generators.

1. One EDG operating at rated load for seven days. This basis is found in
the Tachnical Specification bases for Section 3.7.

2. Two EDGs operating at actual load for seven days. This basis is found in
the USAR, Section 2.4.

3.  One EDG operating at actual load for 14 days. This basis is found in the
USAR, Section 2.4.

1071396 NSP ENOMEO66.DOC
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ANSI N195-1976 inckides two optional methods for calculating minimum
required fuel oil storage volume requirements:

1. EDG operates at rated load for 7 days, or
2, Time dependsence of diesal generator loads.

ANSI N185 stipulates that an allowance for fuel consumption required by
periodic testing be included and, if option 2 is chosen, a 10% margin be added.

The Technical Specifications specify that a minimum of 75,000 galions be
available in the Unit 2 diesel fuel ol storage tanks. Zero level indicetion in & Unit
2 fuel oil storage tank is at 130 gallons. The centerline of the transfer pump
suction line is §'8" below the tank centerline. The pipe is 3" schedule 80 (3.5"
OD); thus, the top of the pipe is 5'6.25" below tank centerline (Reference 11).
Fuel oil transfer pump NPSH calculation (Reference 10) shows that adequate
NPSH is available with the level at the top of the pipe. Centeriine of the leve!
indication tap is 5'6" below tank centerline (Reference 12). Therefore, zero
indicated lavel in the tank would provide sufficient fuel! to ensure the pump
suction is completely covered. In addition, margin should be available for
potential level indication uncertainty. This margin is accounted for in the
calculations.

DESIGN INPUTS ‘
The design inputs used in this analysis are the same as those used in Revision 0,
RESULTS

Fuel Consumption Rate

Based on revision 0, the following fuel consumption rate is used in this calculation.

For diesel load over 2100 KW, the consumption rate is 215 grams/KW/hour. Diesel
fuel specific volume is 3,32 x 10* galigr. Based on these values, the fuel

consumption rate is 0.0714 gal/KW/hour.

Operating scenarios

Fue! consumption during testing

ANSI N195 suggests including an allowance for periodic testing in the determination
of minimum required fuel oil inventory. The most limiting test is the 18 month test.

However, it is reasonable to assume that operators would enswe that fuel oil
volumes would not decrease below minimum required volumes due to testing. In

10/13/96 NSF ENOMEOS6.DOC
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addiion, thess survellance proosdures are baing reviesd 10 inchutle prerequisites to
onsre the aciusl inveniarty is meiniained above the minimum required irventory
during this test. For the purposes of this evelustion the monthly test will be
considered. This tast is run for approximately one hour at full load of 5100 10 5300
KW. 1.5 hours at 5400 KW is assumed for this evalustion,

Fuel Used = 1.5 hour * 5400 KW * 0.07 14 gal W = 578.3 galions
One EDG operating & rated load for seven days
Fuel Used = 7 days * 24 hours * 5400 KW * 0.07 14 gal/KWhY = 64,774.1 gal

Adding in the fusl consiamed during the test, and the total minimum fuel inventory
required is 578.3 + 64,774.1 = 65,352.4 gallons.

Two EDGs operating at actual load for seven days
The EDG load in the USAR Table 8.4-2 is as follows

0 - 5 minutes 3813 KW
§ - 30 minutes 3784 KW
30 min - 1 hour 3788 KW
1 hourto 14 days 2916 KW

The average first hour load is less than 3800 KW. After the first hour, the profile
assumes the lcad remains constant thwvoughout the 14 days. This is very
conservative. For example, this profile assumes that the AFW Pump (234 KW)
remains in operation for the entire 14 days, when in fact, the AFW Pump would be
secured shortly into the event. Conservatively assuming the AFW Pump is secured
after eight hours, the load would be reduced to 2682 KW. Thus, the load profile
used for this evaluation is as follows:

0 -1 hour 3800 KW
1 -8 hours 2916 KW
Bhour-14days 2682 KW

Fuel Used (1 EDG) =
(1 hr*3800 KW + 7 hrs*2916 KW + 160 hws*2682 KW) * 0.0714

= 32,367.9 gal

+ Testing +___578.3
= 32,946.2 gal

+10% *1.1
36,240.8 gal

For 2 EDGs = 2 * 36,240.8 = 72,481.7 gal

10/29/96 NSP ENGME066.0OC
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6.24 One EDG at Actual Load for 14 Deys
Using the same load profile as in Step 6.2.3
FuelUsed =(1 hr* 3800 KW +7 hrs * 2916 KW + 328 hrs * 2682 KW) * 0.0714
= 64,539 gai
+Testing +__5783
=6§,117.3 gai
+10% .
71,629.1 gal
7.0 CONCLUSIONS

As demonstrated abova, sufficient fuel is spacified by the Technical Specifications
(with margin) for operstion of the Unit 2 Diesel Generators. This margin is adequate
to accourt for potential insirument uncertainties and any urdoreseen credible

In addition, the following conservatisms are used in this analysis:

1. The load profiles are very conservative. The actual load is based on a DBA
+ LOOP and assumes that the load remains constant for the entire 14 days.
As the unit is stabilized, the diese! loads would reduce.

. For both diesels cperating at actual load for seven days, additional
fusl can be delivered well within this time frame.

° For one diesel operating at actual load for 14 days the profile is very
conservative. The 14 days of operation (without refilling the storage
tanks) is based on a design basis flood, which would not include a
DBA. The profile in this case would be due to a LOOP (2353 KW per
USAR, Table 84-3). This would result in the following fuel

consumption.
Fuel =14 days * 24 hilly * 2353 KW * 0.0714 gal/KW/hour
= 56,449.4 gal
+Test+__ 578.3
= §57,027.7 gal
+10% *1.1
62,730.5 gal

2. The time dependent loading method includes an additional 10% margin.

10/29/96 NSP ENGME066.00C
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The caiculstion assumes a fuel ol temperaure of 120F. 75F would be a
a fuel oil temperature of 75F would require more than 3000 galions less than
the result using the 120F fue! oil temperature.

REFERENCES

ANSI N195-1976, “American National Standard, Fuel Oil Systems for Standby
Diese! Generators.”

NRC Regulatory Guide 1.137, “Fuel il Systems for Standby Diessl Generators,”
Rev. 1, dated October, 1878,

Technical Specification Bases 8.3,7, *Auxiligry Electrical System.”
USAR, Section 8, "Plant Elactrical Systems."
USAR, Section 2, “Plant site and Environments.”

Calculation ENG-EE-021, “Diessl Generator Steady State Lowding for an S! Event
Coricurrent with a Loss of Off-Site Power (LOOP) for D1, D2, DS, D8," Revision 2.




STATION BLACKOUT/ESU PROJECT E-S9YST4 ,
DIESEL FUEL Oil. CONSUMPTION/STORAGE Rev 1 &Emm

Review Notes
- +f M

210 g/KWhm at fuil load and 42700 kJikg

213 g/KWhm at 3/4 load
223g/KWhmat1/2load 60 deg F and SG=0.84 (actually in SACM Lab Report 90/417).

Conasiderations

Fuel is No 2 diesel oii at 28 deg API min and can range up to 39. For an AP| of 30 the heat value ranges 18250 Btwib low
to 19420 Btu/ib high. API of 40 ranges from 18500 to 19750 (Mark's 8th Ed Pg 7-14).

The FDI High heat value includes water vapor heat of evaporation, not useful energy to the engine. Low haat value applies
as net useful energy to the engine.

FD! Ltr FN-12177 storage capacity curves for a range of APItemperature are for information only. The worst case storage
temperature at 120 dag F is not valid (too high) since it represents the day tank design limit, Underground vault storage
temperature is realistically about 85-70 deg F.

ESU-1415 2-27-91 determined the fuel heat value is 18039 Btub from SACM factory tests. This is the low heat value,
ASME PTC 17, 1973, Pg 8 Item 2.7.2 calls for low heat value of fuel to be used for tests,

Fuel consumption per ESU-1415 for 2 engines at combined output of 5400 KWe is reported at 208 g/KWe and
coresponds to 363.2 gal/hr for 1 genset (2 engines; SACM fuel oil per LAB/90/417).

USEFUL IDENTITIES
Joules, mean (Marks Handbook Sth Ed Pg 1-20)

Joule - 1.054350:1000 Btu Cal . 4.186800 Joule
Joule i

Eusl Consumption using SACM Factory Data

353.2-7-24 = 5.93376-10°  gallons for 7 24 hr days at 5400KWe.

=251.827171  calories/Blu

1 264173 4 galigr as used in ESU-1415 for SACM
37854 ~0204173  galllter o iiag T3IHOITI0T ool at 0.84 SG, API 37, 60 deg F.

Ggr 3144917104
Check Calculation, API, SACM Data
1415 Ref: Steam Plant Operation 6th Edition Pg 130
. 131.5

APL - gl
: APl =36.95238] For $G=0.84 at 60 deg F.

208:Ggr-5400 = 353.237077  Gallons per hour using speacific heat rate (208 g/kwe) of ESU-1415,

——
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¥ STATION BLACKOUT/ESY PROJECT E-85Y074 FR.E: ENG-ME-0686
DIESEL FUEL Oli. CONSUWMPTION/STORAGE Rov 1 OCT 23, 1996
Review Notes

RANGE OF SPECIFIC FUEL RATES, 60 deg F, 7-DAY Storage Needs :

One extra day is included representing a day's test run.......
S/KWelor m) X Gallg X KWe X hrs = Gals (at 60 deg F, SG 0.84, API 37)

= 107
Using Gensat Tech Manual....and mechanical KWm..... Ggr =3.144917-10 Gal/gram

‘Gear ET = 21,104 Gallons @ g/KWm=203
203-Ggr-5561.28-(7-24 ~ 24) =6.81631-10 5;;;3 =5.561277+10° per DLTC-1605 pg 38.
Using Prairie Island Experignee........210 g/KWe..... Gallens @ 9/KWe=210 per

e 4 telecon 12/12/93 of
210-Ggr-5561.28-(7-24 - 24) =7.051873-10 Gallons JA Pryateld. G Thoraldson.

Using Factory Test Experience.......... 212 g/KWe

212-Ggr-5400-(7-24 - 24) =6.912578-10° Gallons Gallons @ g/KWe=212 per
Figure 1 as the mean
engines' factory tests,

ENG-ME-0€8 Rav 1 Scenaric g/KWe(or m) X Galig X KWe X hrs = Gals (at 60 deg F, SG 0.84, AP1 37)
One EDG operating at rated load following 1.5 hr test load
216-Ggr-5400-(7-24 - 1.5) =6.217652-10*  Gallons Gegr =3.144917.10*  Galigram

RANGE OF SPECIFIC FUEL RATES, 120 deg F, 7-DAY Storage Needs:

One extra day Is included representing a day's test run.......

Ggrh =3.3214-10°°

Gallons/gram for 120 deg F Gallons @ g/We=212 per
Figure 1 as the mean
212-Ggrh-5400-(7-24 - 24) =7.30049-10°  Gallons engines’ factory tests.

215-Ggrh-5400-(7-24 - 24) =7.403799-10° Galions

216-Ggrh-5400-(7-24 - 24) =7.438235-10°  Gallons 'g";“:)°;,s,<v@§,,g’)',((‘(’,‘_’§;12)1gs"°'

converted to KWe basis.
ENG-ME-066 Rev 1 Scenario g/iWe(or m) X Gal/g X KWe X hrs = Gals (at 120 deg ™ SG 0.84, AP! 37)
One EDG operating at rated load following 1.5 hr test load

215-Ggrh-5400-(7-24 + 1.5) =6.536166+10°  Gallons: Para 6.2.2 ENG-ME-066 Fev 1 for 120 deg F Fusl

%




STATION BLACKOUT/ESU PROJECT E-39Y974 FUE: ENG-ME-066
DIESEL FUEL OH. CONSUMPTION/STORAGE Rov 1 OCT 23, 1995
Review Notes

RANGE OF SPECIFIC FUEL RATES, 76 deg F, 7-DAY Storage Needs:

Referring to STEAM 38th Ediﬁon by B&W, page 5-19 Figure 8, for temperature and volume cormrection factor, the
value for 75 deg F is (.995. Apolying this to the Factory SG of 0.84 (60 deg F), the corrected SG is .8358.
Resolving for galigr....

g 0. {@173 Galgdfiiter @ std conditions and
BTSSR 1000 converted for Gals/grams

Gallgr used in ESU-1415 SACM fuel at 0.84 SG

- . 4.4
Ggrm =3.16072+10 Gallons/gram AP| 37, 80 deg F, and corrected to 75 deg F.
216-Ggrm-5400-(7-24 . 24) =7.078395-10°  Gallons 'g‘:'g’%%ﬁ‘g’;;f;g‘p"

converted o KWa basis,

ENG-ME-0686 Rev 1 Scenario g/KWe(or m) X Gal/g X KWe X hrs = (3als (at 75 deg F, SG 0.84, AP1 37)
One EDG operating et rated load following 1.5 hr test load

215-Ggrm-5400-(7-24 - 1.5) =6.219966:10°  Gallons; Para 6.2.2 ENG-ME-066 Rev 1 for 75 deg F Fuel

TIME DEPENDENT Method with Various Storage Temps and Specific Fuel Rates

ENG-ME-086 Rev 1 Scenario g/KWe(or m) X Gal/g X KWe X hrs = Gals (at 120 deg F, 5G 0.84, AP) 37)
" Ggrh =3.2214.10%  Galigram for 120 deg F

Two EDGs Operating Over 7 Days at Aclual Load (stepped sequence)
SL - 3800 - 72916 . 160-2682 - 1,5:-5400 Total KWe for 1Genset including 1.5 hr testing

215-Ggrh-SL =3,205091.106* . Gallons for 1 Genset
2:215-Ggrh-SI. =6.590181-10°  Gallons for 2 Gensets
2:215:Ggrh-SL-1.1 =7.249199-10°  Gallons for 2 Gensets with 10% extra; Fara 6.2.3 ENG-ME-088 Rov 1

ENG-ME-086 Rev 1 14 Days g/KWe(or m) X Gal/g X KWe X hrs = Gals (at 75 deg F, SG 0.84, API 37)
Ggrm =3.16072:10 ' Gals/gram at 75 deg F
2:215-Ggm-SL-1.1 = 6.898504+10° Gallons for 2 Gensets with 10% exira if stored at 75 deg F

One EDG Operating Over 14 Days at Actual Load (at 120 deg F Fuel, SG 0.84, API 37)

JTL . 3300 - 7-2916 - 328.2682 . 1,5:5400 Total KWe including 1.5 hr testing

215-Ggrh-Ti- 1.3 =7.163924-10°  Gallons for 1 Genset with 10% extra Para 6.2.4 ENG-ME-088 Rev 1
215:Ggm-TL+1.1 =6.817354-10°  Gallons for 1 Genset with 10% extra if stored at 75 deg F
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Enclosure

Attachment 5

ENG-ME-066, Revision 0, “Determination of D5/D6 Fuel Oil Storage Requirements”

19 pages follow
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I PINGP Caiculation No. ENG-ME-066; Revision 0 .Sheet 2of12

Prepared by:Q,\Q_ Verified by: M Date:_&/3 %o

1.0 Introduction and Purpose

1.1 Background

a. As discussed in the Design Report, the original tank sizing was based on
two tanks supply an EDG for seven days at 100% power. But to meet the
fourteen day licensing commitment of the USAR it was recognized, through an
early version of this caiculation, that two tanks may not be adequate. Safety
related tank piping interconnections, and appropriate redundant pumping
support, were included to allow any (or all) of the four storage tanks to supply
D5 and/or D6.

b. Recognition of the early design intentions and invZaing of N195 (and Reg
Guide 1.137), including single failure, the fourteen day USAR operating
commitment, and the safety related piping interconnections and pumps, results
in the following sizing requirements for the D5/D6 Fuel Oil Storage Tanks: any
three tanks shall have the capacity to supply fuel oil to the D5/D6 EDGs to fulfill
the licensing criteria outlined in 1.2, below and refiected in Section 4.0,
"Acceptance Criteria."

1.2 Licensing and Design Basis

a. The PINGP USAR (Reference 1.) specifies: "Fuel from interconnected
storage tanks can be transferred to the day tanks by electric pumps for
operation of any single diesel up to two weeks."

b. The PINGP Technical Specification (Reference 2.) specifies: "a fuel supply
of 75,000 gallons is available for D5 and D6 diesel generators in the Unit 2
interconnected diesel fuel oil storage tanks."

c. The SBO/ESU Project Design Report, Paragraph 3.4.1.2 a. specifies:

Each diesel generator shall be provided with two storage tanks, each with
30,800 gallons useable volume, This volume was determined to be
adequate for two tanks to supply the fuel for one EDG to operate at 100%
power (5.400 KW) for sevenr days. The conservative method of ANSI N195
(Reference 3.) was used.

The capacity of three tanks “is sufficient to supply D5 and D6 continuously
for seven days at actual load," or one EDG continuously for fourteen days at

actual load.

JoK /9
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d. I~ addition, Subsection 3.5 of the Design Report invokes ANS! N195 and
Regulatory Guide 1.137 (Reference 4.). Particulars follow:

Subsection 5.2 ¢f N*35 specifies that the Fuel Oil system be designed so
that a single failure will not result in loss of minimum EDG capacity. Further
that adequate storage capacity be provided to operate minimum EDG
capacity per unit (ene EDG in Prairie Island's case) for seven days following
a DBA (SI event), or the time necessary to replenish fuel oil from off-site
sources (which is not applicable here because of postulated flood levels for
Prairie Island).

Subsection 5.4 provides two approaches for satisfying the above fuel
capacity requirements, earlier interpreted as seven day operation for PINGP.
First approach: 110% of the fuel oil volume to complete periodic testing and
seven days EDG operation at the minimum required loads during the most
limiting accident event. Second approach: the fuel oil volume to complete
periodic testing and seven days of an EDG operating at its rated (100%)
capacity. The second "conservative" approach is recommended. Reg Guide .
1.137 accepts N195 and recognizes both approaches, with the caveat that
for the actual load approach, capacity to power engineered safety features
be included.

2.0 Summary of Results

2.1 Three of any four D5/D6 Fuel Oil Storage have the capacity to fulfill fuel
demand requirements outlined above, including the conservative N195 method and
USAR commitments,

2.2 For information, the less conservative method of N195, using 110% of actual
power loads plus testing, can be satisfied with two tanks. Considering that actual
Inads, even under limiting, and conservatively calculated, DBA conditions, are well
under the capacity of D5 or D6, this less conservative is not inappropriate. Also,
PINGP has the ability to replenish fuel during an DBA event (Ops Procedure 2C38).

2.3 For information, the 75,000 gallon Tech. Spec. minimum storage requirement
envelopes the defined sizing requirements. Further, the 14 day requirement plus
24-hour test usage (approximately 70,500 gallons) can be satisfied by three
storage tanks.

4/ /Z’//?
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3.0 Analysis Method

3.1 Determine the EDG fuel consumptior; rate per KW*® of output at a 41 APl grade
and 120°F fuel storage temperature, utilizing oil characterizations provided by
Marks (Reference 15.) and the Crane Technical Paper No.110 (Reference 16.).

3.2 Determine total scenario fuel consumption using SI/LOOP equipment loads
from calculation ENG-EE-021 (Reference 10) and time frames defined by Sections
1. and 4. of this calculation.

3.3 Determine whether three Fuel Qil tanks have adequate capacity from the
results of 3.2, and tank capacities provided by the PINGP Tank Book (References 8
and 9). .

4.0 Acceptance Criteria

Any three Fuel QOil Tanks shall have the capacity for supplying fuel oil under the
following scenarios, as derived from Subsection 1.2:

a. One EDG completing periodic SP testing (most severe) and operating at
100% capacity for seven days. [Provide 110% of seven day actual loads plus
SP test for information.]

b. Both EDGs operating at actual loads for seven days, powering safeguard
buses during a limiting DBA event.

c. One EDG operating at actual loads for fourteen days, powering safeguard
buses during a limiting DBA event (conservative interpretation of PINGP USAR
commitment). ‘

5.0 Assumptions

5.1 Diesel generators ("EDGs") D5 and D6, and associated storage tanks, are of
identical design, manufacture, installation and test; therefore they are considered
ide. -ticai for the purposes of this calculation. EDG DS will be used as the source

reference point for input materials.

5.2 The maximum API grade is 41, this value conservatively envelops expected
anticipated maximums of 39 - 40 APl grade (Reference 12.).

éwty/ //7 ‘
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5.3 Emergency equipment will operate at full load ratings and in the modes
decignated in SI/LOOP defined scenarios reflected in, and with the total loads
determined by, PINGP Calculation ENG-EE-021 (Reference 10).

5.4 Fuel Oil temperature will be 120°F, the system maximum design temperature
(Reference 17.). i
6.0 Design Inputs

1. XHAIW-2610-1364 [SACM Doc. DLTC 1605], Rev. A, March 1, 1991, Instruction
Manual; Paragraph 2-1 2-2-B.

2. XHIAW-2610-1369 [Jeumont Schneider Doc. 6SN0055], Rev. 2, NSP Tech
Manuail: SACM D.G. Instruction Manual Vol. IV - Generator; Page 0-3-2-1.

3. NSP Prairie Island/SBO Specification No. G190-01, Rev. 4, April 7, 1992, Diesel
Fuel Oil Specification.

4. PINGP Tank Book, D5 Fuel Oil Storage Tank (21), July 1, 1993,

5. PINGP Tank Book, D5 Fuel Qil Day Tank (21), July 1, 1993.
6. PINGP Calculation ENG-EE-021, Rev. 1, September 30, 1993, Diesel Generator
Steady State Loading for an Sl Event Concurrent with a Loss of Off-site Power
(LOOP): for D1, D2, D5, D6; Subsection 7.1.

7. PINGP Operating Procedure 2C38, Rev. 4, September 28, 1993, D5/D6 Fuel Oil
System; Attachments A and B.

8. Greg Thoraldson/James Pryatel telecon November 18, 1993, File 89Y974-D130.
9. Greg Thoraldson/James Pryatel telecon December 12, 1993, File 89Y974-D130.

10. PINGP Surveillance Procedure SP2334, Rev. 2, September 3, 1993, D5 Diesel
Generator 24 Hour Load Test; page 2.

11. Marks Standard Handbook for Mechanical Engineers, Eigth Edition; page 7-
16, Table 11 (Heating Value of Petroleum OQils). .

12. Crane Technical Paper No. 410, Flow of Fiuids, 23 rd Printing, 1986; rage A-7
(Specific Gravity - Temperature Relationship for Petroleum Qils), And page A-6
(Properties of Water).

by 7 |
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7.0 Analysis

7

1)

2)

3)

4)

.1 EDG Consumption Rate:

Petroleum oils are standardized at 60°F (References 15 & 16).

- Minimum acceptable fuel cil APl Gr [maximum density] is 28
(Reference 7).

- Maximum anticipated is APl Gr 40 (Reference 12); use AP Gr 41 per
assumption 5.2,

From Reference 16 (Attachment 1), the corresponding specific gravitles (SpG)
for the above grades are:

APl Gr 28 -+ 0.89 SpG
APl Gr 41 - 0.82 SpG
'
Minimum density:
8.34 #/gal[H,0]) » 0.82 = 6.84 #/gal.

Conversion to gal/gr. for specific volume (SpV):
SpV = 1#/454 gr e 1 gal/6.84# = 3.22 x 10"* gal/gr

Correction due to higher Heat Value at the min. SpG, from Attachment 2
(extracted from FDI/SBO calc. MO379-FO-001, Rev. 2):

(19.63 Btu/#) + (19.78Btu/#) = 0.9924
Correction due to 120°F (assumptlon 5. 4) as opposed to 60°F standard (from
Attachment 2) SpG at 120°F is 0.80;

0.82 SpG/0.80 SpG = 1.025
Corrected SpV from 1), 2) and 3):

- 3.22x10* gal/gr+ 0.992 ¢ 1.025 = 3.32 x 10" gal/gr

7,;////"
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Now, calculate D5/D6 EDG output per galion of fuel oil.

From References 6, 12 and 13, EDG output at 100% power:

5) 210 gr/KW-hr e 1 KW_/.971 KW, = 216 gr/KW,-hr.

Further, from 4) and 5):
7.17 x 102 gal/KW,-hr

6) 216 gr/KW, » 3.32 x 10* gal/gr =
7.2 Scenario EDG Fuel Oil Requirements
- a. EDG testing: worse case is 24 hour test, from Reference 14‘and eq. 6):
7) (22 hrs * 5400 KW, + 2 hrs e 5600 KW,) « 7.17 x 102 gal/KW,-hr =
9,321gal.
b. 7-day post accident (SI with LOOP); Reference 3:
i. Conservative method - 100% of rating (5400 KW,):
8) 7-days 24 hr/day » 7.17 x 10" gal/KW,-hr = 65,046
Add test consumption, from 7) to 8):
9,321 gal + 65,046 gal = 74,367 gal.
ii. Time dependent method, from Reference 10 and Attachment 3 (extracted

from FDI/SBO calc. M0379-FO-001, Rev. 2, OK to use since values more
conservative than SACM Instruction Manual, Reference 5):

0O-1 hour:

9) 1 hr e 3280 KW, » 219 gr/KW,-hr  3.32 x 10 gal/gr = 238 gal.

XZ///
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1 hr - 7 days (167 hrs):

10) 167 hr « 2382 KW, « 230 gr/KW, « 3.32 x 10* gal/gr = 30,376 gal.
From 7): 8,321 gal.
From 9): ‘238
From 10): 30,376
Subtotal: 39,935 gal.
+ 10% 3.994
11) 7-day total: 43,929 gal
c. 14-day post accident (Sl with LOOP), References 1 and 10:
0-1 hr:
from 9): 238 gal.
1 hr - 14 days (335 hrs):
335 hrs « 2382 KW, » 230 gr/KW, » 3.32 x 10 gal/gr

= 60,934 gal.
14 day total, from above:

12) 238 gal + 60,934 gal = 61,172 gal.

7.3 Tank Capacity
Fuel Oil Storage Tank (FoV), Reference 8: 30,798 gal.
Day Tank volume (DtV), Reference 9: 600 gal.

Baseline Fuel Qil requirements, derived from Subsection 1.2 and Section 4:
3+FoV + 1« DtV;

13) 3430798 + 1 » 600 = 92,994 gal.

Pug 1 |
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8.0 Conclusions

The capacity of the D5/D6 Fuel Oil Storage Tanks have adequate capacity to
satisty the defined acceptance criteria, calculation Section 4, as follows, derived in

Section 7.0, as follows:
Total useable capacity of three tanks, from 13): 92,994" gal.

a. Acceptance Criteria 4.0 a:

Minimum volume foi 1 EDG, 7 days 100% power + test, from 8):
74,367 gal. (acceptable)

[Less conservative alternative approach]

Minimum volume for 1 EDG, 110% seven day actual + test, from 11):

43929 gal (acceptable)

b. Acceptance Criteria 4.0 b:
Minimum volume for 2 EDGs, 7 days actual, from 10):

2 x 30,376 gal. {1 EDG - 7 days actuall] = 80,752 gal. (acceptabie)

c. Acceptance Criteria 4.0 c;

Minimum volume for 1 EDG, 14 days actual, from 12):

61,172 gal. (acceptable)

* This volume includes 600 gallons from the Fuel Oil Day Tank, per Reference 9 and
equation 18}, above, which is routinely available through procedural and set-point
controls during plant operation; if this added capacity is discounted through a stricter
interpretation of storage capacity, the available volume of three Fuel Oil Storage Tanks is
92,394 gallons, which Is adequate by observation to satisfy the prescribed acceptance

criteria,

/g)%’,{;/
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Enclosure

Attachment 6

1ES-1.2 Transfer to Recirculation
Revision 21

23 pages follow




Number: Title:

1ES-1.2

TRANSFER TO RECIRCULATION

Revision Number:

REV. 21

LEVEL OF USE

CONTINUOUS USE

Continuous use of procedure required.
Read each step prior to performing.
Mark off steps as they are completed.

Procedure SHALL be at the work location.

PORC REVIEW DATE:
5/6/09

OWNER:

D. Smith

EFFECTIVE DATE:
5/29/09
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Number:

1ES-1.2

A. PURPOSE

This procedure provides the necessary instructions for
transferring the safety injection system to the
recirculation mode.

B. ENTRY CONDITIONS

This procedure is entered from:

1.

1E-1, LOSS OF REACTOR OR SECONDARY COOLANT, on low RWST
level.

. 1ECA-0.2, LOSS OF ALL SAFEGUARDS AC POWER RECOVERY WITH

SI REQUIRED, and used as guidance for recirculation
alignment on low RWST level.

. 1ECA-2.1, UNCONTROLLED DEPRESSURIZATION OF BOTH STEAM

GENERATORS, on low RWST level.

. Other procedures whenever RWST level reaches the

switchover setpoint.

C. ATTACHMENTS:

ATTACHMENT K: Unit 1 Alignment For Switchover To

Recirculation

Page 2 of 15
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Number:

Title:

Revision Rumber:

Recirculation Phase:

a. Notify Auxiliary
Building Operator to
perform ATTACHMENT K
(Copy of attachment
with recirc keys in
Aux Operator Shack)

b. Stop Spent Fuel Pool
Ventilation System

1ES-1.2 TRANSFER TO RECIRCULATION REV. 21
— STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
(i f' Switchover to recirculation phase may cause high
Lon radiation in the Auxiliary Building.

NOTE Steps to establish recirculation flow SHALL be performed
without delay. FR procedures should NOT be implemented
until completion of this procedure.

1 Prepare For Switchover To

&ut. IF offsite power is lost after SI reset, THEN manual

won action may be required to restart safeguard equipment.

2 Reset Sl

3 Reset Containment Spray

4 Check Both Trains Of Safeguards Go to 1ES-1.3, TRANSFER

Pumps Available For Recirculation TO RECIRCULATION WITH ONE

SAFEGUARD TRAIN OUT OF
SERVICE, Step 1.

5 Stop One Train Of Safeguards

Pumps:
e RHR pump
e ST pump

e CS pump and place in
"PULLOUT"
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Title:

Revision Kumber:

Czution

10

Valve For ldle RHR Pump:
e MV-32084
_OR_.

e MV-32085

Close Sl Test Line To RWST
Valves:

e MV-32202
e MV-32203

Verify RHR To Reactor Vessel
Injection Valve Alignment:

e MV-32064 - OPEN
e MV-32065 — OPEN

Align CC To RHR Heat Exchanger
For Idle RHR Train:

e Open MV-32093
._OR_
e Open MV-32094

Check Containment Level -
GREATER THAN 2.0 FEET

1ES-1.2 TRANSFER TO RECIRCULATION REV. 21
— STEP |1 ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
NOTE Stroke times for RHR suction valves from the RWST and
Sump B are approximately two minutes. Completion of
valve stroke is NOT required until specified by a step.
6 Close RWST To RHR Isolation IF valve motion by switch

or status lights can NOT
be confirmed, THEN go to
1ES-1.3, TRANSFER TO
RECIRCULATION WITH ONE
SAFEGUARD TRAIN OUT OF
SERVICE, Step 1.

IF RCS pressure is greater than SI pump shutoff head
pressure, THEN the SI pumps SHALL be stopped.

IF one valve closes, THEN
go to Step 8.

IF NOT, THEN locally
close one valve.

Manually open valve(s).

IF valve does NOT open,
THEN go to 1ES-1.3,
TRANSFER TO RECIRCULATION
WITH ONE SAFEGUARD TRAIN
OUT OF SERVICE, Step 1.

Check containment Sump B
level greater than 76%.

IF NOT, THEN go to
1ECA-1.1, LOSS OF
EMERGENCY COOLANT
RECIRCULATION, Step 1.
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Number:

1ES-1.2

Title:

TRANSFER TO RECIRCULATION

— STEP

ACTION/EXPECTED RESPONSE

1"

12

Check If RHR Suction Can Be
Aligned To Containment Sump:

a. Verify RWST to RHR
isolation valve for
idle RHR pump - CLOSED:
s MV-32084

_OR_
e MV-32085

b. Check Sump B to RHR MV
bonnets vented per
ATTACHMENT K

c. Open Sump B to RHR
isolation valves for
idle RHR pump:

e MV-32075 AND MV-32077
_OR-
e MV-32076 AND MV-32078

Check If Second Containment
Spray Pump Can Be Stopped:

a. Containment spray
pumps - ANY RUNNING

b. Containment pressure -
LESS THAN 20 PSIG

c. Stop CS pump and place
in "PULLOUT"

Revision Number:

REV. 21

RESPONSE NOT OBTAINED

a. WHEN valve is closed,
THEN continue with
Step 11b.

IF valve does NOT
close, THEN go to
1ES-1.3, TRANSFER TO
RECIRCULATION WITH ONE
SAFEGUARD TRAIN OUT OF
SERVICE, Step 1.

b. WHEN bonnets have been
vented, THEN continue
with Step 1llc.

a. Go to Step 13.

b. Go to Step 13.
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Number:

1ES-1.2

Title:

TRANSFER TO RECIRCULATION REV. 21

RESPONSE NOT OBTAINED

Revision Number:

NOTE Stroke times for RHR suction valves from Sump B are

—{ STEP ACTION/EXPECTED RESPONSE
approximately two minutes.
13 Place ldle RHR Train In

Recirculation Operation:

a. Verify Sump B to RHR
isolation valves for
idle RHR pump are -
FULL OPEN:

e MV-32075 AND MV-32077
- OR -
e MV-32076 AND MV-32078

b. Start idle RHR pump

c. Check for low head
recirculation:

1) RCS pressure - LESS
THAN 250 PSIG
[550 PSIG]

2) RHR flow — GREATER
THAN 950 GPM:

e 1FI-928
-OR-
e 1FI-626

d. Go To Step 15

. WHEN valves are full

open, THEN continue
with Step 13b.

IF valves do NOT open,
THEN go to 1ES-1.3,
TRANSFER TO
RECIRCULATION WITH ONE
SAFEGUARD TRAIN OUT OF
SERVICE, Step 1

. IF pump can NOT be

started, THEN go to
1ES-1.3, TRANSFER TO
RECIRCULATION WITH ONE
SAFEGUARD TRAIN OUT OF
SERVICE, Step 1

. Go to Step 14.
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Number: Title:

Revision Humber:

1ES-1.2 ‘ TRANSFER TO RECIRCULATION REV. 21

— STEP |~ ACTION/EXPECTED RESPONSE

14 Align Idle SI Pump For
Recirculation:

isolation valve for
idle SI pump:
e MV-32162
“OR-
s« MV-32163

b. Open RHR supply to
idle SI pump:

s MV-32206
_OR..
e MV-32207

c. Check RWST level -
LESS THAN 20%

d. Start idle SI pump

e. Check SI flow — FLOW
INCREASE (1FI-925)

RESPONSE NOT OBTAINED

a. Close SI pump suction

. IF valve does NOT

close, THEN go to
1ES-1.3, TRANSFER TO
RECTIRCULATION WITH ONE
SAFEGUARD TRAIN OUT OF
SERVICE, Step 1.

. IF valve does NOT

open, THEN go to
1ES-1.3, TRANSFER TO
RECIRCULATION WITH ONE
SAFEGUARD TRAIN OUT OF
SERVICE, Step 1.

. Perform the following:

1) Check one SI pump
running. IF NOT,
THEN go to Step 14d.

2) Perform actions of
other procedures in
effect while RWST
level is greater
than 20%.

3) WHEN RWST level is
less than 20%, THEN
go to Step 14d.

. IF pump can NOT be

started, THEN go to
1ES-1.3, TRANSFER TO
RECIRCULATION WITH ONE
SAFEGUARD TRAIN OUT OF
SERVICE, Step 1.

. IF flow from the sump

to RCS can NOT be
established, THEN stop
SI pump and go to
1ES-1.3, TRANSFER TO
RECIRCULATION WITH ONE
SAFEGUARD TRAIN OUT OF
SERVICE, Step 1.
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Number:

Title:

Revision Number:

By Sump Blockage:

e ECCS pump flows - STABLE

e ECCS pump pressures -

STABLE

da.

b.

C.

1ES-1.2 TRANSFER TO RECIRCULATION REV. 21
— STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
15 Verify ECCS Pumps Not Affected Perform the following:

Stop any cavitating SI
pump .

Attempt to adjust RHR
flow control valve to
establish RHR
recirculation without
cavitation.

IF RHR recirculation
without cavitation can
NOT be established,
THEN perform the
following:

e Initiate F3.17-2,
LONG TERM CORE
COOLING.

e Stop affected RHR
pump .

e Go to 1ES-1.3,
TRANSFER TO
RECIRCULATION WITH
ONE SAFEGUARD TRAIN
OUT OF SERVICE,
Step 1.
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Number:

Title:

Revision Number:

For Idle RHR Train:

THEN go to Step 23.

e Open MV-32093

e Open MV-32094

1ES-1.2 TRANSFER TO RECIRCULATION REV. 21
r— STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
16 Check RWST Level - LESS THAN Perform the following:
8%

e Initiate ¥F3.17-2, LONG
TERM CORE COOLING.

e Perform actions of
other procedures in
effect while RWST level
is greater than 8%.

e WHEN RWST level less
than 8%, THEN go to
Step 17.

17 Stop Pumps Aligned To RWST:
e RHR pump
e ST pump
e CS pump and place in
"PULLOUT"
e Charging pumps
18 Close RWST To RHR Isolation IF valve motion by switch
Valve For Idle RHR Pump: or status lights can NOT
be confirmed, THEN go to
e MV-32084 Step 23.
e MV-32085
19 Align CC To RHR Heat Exchanger IF valve does NOT open,
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Number:

1ES-1.2

Title:

Revision Number:

TRANSFER TO RECIRCULATION REV. 21

— STEP || ACTION/EXPECTED RESPONSE

20

RESPONSE NOT OBTAINED

NOTE Stroke times for RHR suction valves from the RWST and
Sump B are approximately two minutes.

Check If RHR Suction Can Be
Aligned To Containment Sump:

a. Verify RWST to RHR
isolation valve for
idle RHR pump - CLOSED:
e MV-32084

_OR_
e MV-32085

b. Open Sump B to RHR
isolation valves for
idle RHR pump:

e MV-32075 AND MV-32077
_.OR_

e MV-32076 AND MV-32078

. WHEN valve is closed,
THEN continue with
Step 20b.

IF valve does NOT
close, THEN go to
Step 23.
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Number:

Title:

Revision Number:

e MV-32076 AND MV-32078

recirculation:

1) RCS pressure - LESS
THAN 250 PSIG
[550 PSIG]

2) RHR flow - GREATER
THAN 950 GPM:

e 1FI-928
-OR-

o 1FI-626

. Go To Step 23

1ES-1.2 TRANSFER TO RECIRCULATION REV. 21
— STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
21 Place Idle RHR Train In

Recirculation Operation:

a. Verify Sump B to RHR a. WHEN valves are full
isolation valves for open, THEN continue
idle RHR pump are - with Step 21b.

FULL OPEN:
IF valves do NOT open,
e MV-32075 AND MV-32077 THEN go to Step 23.
_OR._

. Start idle RHR pump b. IF pump can NOT be
started, THEN go to
Step 23.

. Check for low head c. Go to Step 22.
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Revision Number:

TRANSFER TO RECIRCULATION REV. 21

Number: Title:
Il 1ES-1.2
— STEP ACTION/EXPECTED RESPONSE
22 Align Idle SI Pump For

Recirculation:

a. Close SI pump suction
isolation valve for
idle ST pump:

e MV-32162
_OR_
e MV-32163

b. Open RHR supply to
idle SI pump:
e MV-32206

_OR_
o MV-32207

c. Start idle ST pump

d. Check SI flow -~ FLOW
INCREASE (1FI-925)

23 Check Cooling Water Header

Pressures - BOTH GREATER

THAN 65 PSIG

RESPONSE NOT OBTAINED

a. IF valve does NOT
close, THEN go to
Step 23.

b. IF valve does NOT
open, THEN go to
Step 23.

c. IF pump can NOT be
started, THEN go to
Step 23.

d. IF flow from the sump
to RCS can NOT be
established, THEN stop
SI pump and go to
Step 23.

Initiate €35 AOP1, LOSS
OF PUMPING CAPACITY OR
SUPPLY HEADER WITH SI.

Continue with Step 24.
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Number:

1ES-1.2

Title:

Revision Number:

TRANSFER TO RECIRCULATION REV. 21

1 STEP ACTION/EXPECTED RESPONSE

NOTE

24 Align Component Cooling For Long

Term Operation:

a.

Check 20 hours has
elapsed since event
initiation

. Locally remove travel

stops from CC heat
exchanger cooling
water outlet valves
(1 7/16" socket and
open—-end wrench
required) :

e CV-31381, 11 CC HX
CLG WTR OUTLET CV

e CV-31411, 12 CC HX
CLG WTR OUTLET CV

. Check RCP status -

BOTH STOPPED

RESPONSE NOT OBTAINED

(i f The SI Pump Room may be a Very High Radiation Area. Do
won not use stairwells into or out of the SI Pump Room.

The long term Component Cooling alignment may be
performed earlier than 20 hours based on dose assessment
and personnel availability. The alignment SHALL be
completed within 24 hours of the event.

l a.

This Step continued on the next page.

c.

WHEN 20 hours has
elapsed, THEN perform
Steps 24b, 24c, 24d,
24e and 24f.

Continue with Step 25.

Stop both RCPs.
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l Number: Title:

1ES-1.2 TRANSFER TO RECIRCULATION

Revision Number:

REV. 21

— STEP |—{ ACTION/EXPECTED RESPONSE

(Step 24 continued from previous page)

d. Locally close breakers
for CC RCP
inlet/outlet valves:

e MCC 1L1-C1, 11 RC
PMP CC INLT MV-32089
(SFGDS BLOCK 1-176)
(715" J.2/5.2)

e MCC 1L1-C2, 11 RC
PMP CC OUTL MV-32090
(SFGDS BLOCK 1-177)

e MCC 1L2-Al, 12 RC
PMP CC INLT MV-32091
(SFGDS BLOCK 1-178)
(715" J.4/6.4)

e MCC 1L2-A2, 12 RC
PMP CC OUTIL MV-32092
(SFGDS BLOCK 1-179)

e MCC 1K1-H5, 11/12 RC
PMP CC INLT MV-32266
(695' G.2/5.2 North
of RHR pit)

e MCC 1K2-D5, 11/12 RC
PMP CC INLT MV-32267
(695" G.8/6.5 by
charging pump rooms)

e. Locally close CC inlet
to RCP motor wvalves:

e MV-32267, 11/12 RCP
CC INLT MV, using
CS-19101 (695"
H.6/6.3 by elevator)

e MV-32266, 11/12 RCP
CC INLT MV A, using
CS-19100 (695"
J.0/6.8 by VCT H2)
This Step continued on the next page.

RESPONSE NOT OBTAINED
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Number: Title:

1ES-1.2 TRANSFER TO RECIRCULATION

Revision Number:

REV. 21

— STEP ACTION/EXPECTED RESPONSE

(Step 24 continued from previous page)

f. Close CC outlet/inlet
RCP containment
isolation wvalves:

e MV-32089/32090 using
CS-46028

e MV-32091/32092 using
CS-46031

25 Initiate F3-17.2, LONG TERM
CORE COOLING

26 Return To Procedure And Step In
Effect

-END-

RESPONSE NOT OBTAINED
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ATTACHMENT K

UNIT 1 ALIGNMENT FOR SWITCHOVER TO RECIRCULATION

Obtain "UNIT 1 RECIRC KEYS” in Aux Operator Shack.

Vent the bonnets of Sump B to RHR MVs by OPENING AND THEN
CLOSING the following valves (Located in CS pump room):

e SI-32-3, CNTMT SUMP B TO 11 RHR PMP MV-32077 BONNET VENT
e SI-32-4, CNTMT SUMP B TO 12 RHR PMP MV-32078 BONNET VENT
Notify Unit 1 Control Room both RHR MV bonnets have been vented.

CLOSE SI Pump shield door by placing 18849, Ul SI SHLD DOOR
RELEASE to "CLOSE". (Located on wall Southwest of RHR pits)

Align RHR sump pump discharge valves (located above RHR Pits):

e DPosition WL-87-1, RHR PIT SUMP #11 DISCHARGE, to "ANNULUS SUMP"
e Position WL-87-2, RHR PIT SUMP #12 DISCHARGE, to "ANNULUS SUMP"
Unlock and place the following 480V breakers to "ON":

e MCC 1K1-E2 (BKR 111J-19), 11 RHR HX TO 11 SI PMP MV-32206
(Located North of RHR pits) (Key #28)

e MCC 1KA2-D1 (BKR 121B-34), 12 RHR HX TO 12 SI PUMP MV-32207
(Located East of Aux Operator Shack) (Key #29)

Position WL-86-1, SAMPLE SINK TO CHEM DRAIN/RHR SUMP, to
"CLOSED, Sample Sink Drains to 12 RHR Pit Sump".
(Located halfway up the stairs by the Aux Bldg Operator shack)

Stop the Rad Waste Building Vent System using CS-5725012.
(Located on Panel 57250, 695', Aux Building drop area South wall)
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BACKGROUND INFORMATION FOR

1ES-1.2, TRANSFER TO RECIRCULATION

SUMMARY FOR ES-1.2

ES-1.2 provides instructional steps that will place the Emergency Core Cooling System
(ECCS) in the recirculation mode. In this mode, water is taken from the Containment
Emergency Sump B by the RHR pumps and is either recirculated back to the core by the
RHR pumps or pumped to the Sl pumps for their suction and then to the core. The latter
flow path is termed high-head recirculation. High-head recirculation is used when RCS
pressure stabilizes above the shutoff head of the RHR pumps.

BASIS FOR ACTIONS IN ES-1.2

Caution Procedure Steps, Step 1

During a LOCA, water from the RCS with higher than normal activity will be transferred from
the break in the RCS to Sump B. When switchover to recirculation occurs, these higher
activity levels may cause higher than normal radiation in the Auxiliary Building. F3-25,
Reentry, provides failed fuel assumptions and shows plant radiation levels for the design
basis analysis LOCA.

Because of the potentially high radiation levels in the Auxiliary Building, few local actions are
directed in this procedure. If components fail while aligning the first train for recirculation,
then the typical RNO response is to transition to ES-1.3 and complete transfer to
recirculation with one train not available. For failures occurring while aligning the second
train, further alignments are stopped and the operator is transitioned to the end of the
procedure. For both conditions, the emergency response centers (TSC and OSC) wiill
determine the appropriate course of action based on plant conditions.

Note Procedure Steps, Step 1

Since the amount of water in the RWST between the switchover setpoint and empty point is
limited, the realignment to recirculation must be done as quickly as possible. Because of the
limited time, and potentially high radiation levels, local actions are not typically directed in
RNO steps. If components fail, then the typical RNO response is to transition to ES-1.3 and
complete transfer to recirculation with one train not available.

A suction source of water for the RHR/SI pumps must be maintained to provide for core
cooling. Because the actions in this procedure are required for maintenance of core cooling,
the actions of this procedure must be completed even if challenges to a Critical Safety
Function occur at this time.

Procedure Steps, Step 1

This step aligns numerous plant components necessary to support recirculation. This step
may have already been completed as directed in 1E-1, LOSS OF REACTOR OR
SECONDARY COOLANT. The first steps performed on the attachment, venting Sump B to
RHR suction valve bonnets, are required prior to opening the valves. This action and
subsequent notification to the control room should be completed within seven (7) minutes of
initiating Attachment K. In aligning the sample sink drain to the RHR sump, the isolation to
the Chemical Drain Tank is closed allowing drains to back up and drain to the RHR sump.
Note the closed position of this valve is "CLOSED, Sample Sink Drains to 12 RHR Pit

- Sump".
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Caution Procedure Steps, Step 2

Informs the operator that manual restart of safeguard equipment may be necessary on a
loss of offsite power after the Sl signal has been reset. This is particularly important when
high-head recirculation is in progress (RHR to Sl to core). If offsite power is lost and
safeguard bus sequencing has taken place the Sl pumps would be left without a suction
supply, since the RHR pumps will not restart. In this case the Sl pump should be stopped,
RHR pump restarted to establish suction to the Sl pump, and then the SI pump restarted.

Procedure Steps, Step 2

" In order to realign safeguard equipment, deliberate action must be taken to reset the S|
signal if it has not been previously reset.

Procedure Steps, Step 3

In order to stop the containment spray pumps during transfer to recirculation, deliberate
action must be taken to reset the containment spray signal if it has not been previously
reset.

Procedure Steps, Step 4

ES-1.2 is intended to be performed with two operable safeguards trains available for
recirculation. If one train is NOT available, then injection flow to the core may have to be
interrupted when transferring to recirculation. For the case of only one train available the
operator must use the strategy employed in 1ES-1.3, TRANSFER TO RECIRCULATION
WITH ONE SAFEGUARD TRAIN OUT OF SERVICE, to assure that flow interruptions to
the core are minimized.

Procedure Steps, Step 5

The operator is instructed to manually stop one RHR, SI, and CS pump. This action reduces
outflow from the RWST to the flow usage of one ECCS train and permits valve operation to
re-align pump suctions to Sump B. The CS pump is placed in "PULLOUT" to preclude
automatic pump start with low RWST level.

Note Procedure Steps, Step 6

The note informs the operator of the approximate valve stoke time. Since some of the
following steps will require the RHR suction valves to fully close or open, this information is
helpful for determining whether or not a valve is performing as expected. It is not necessary
for a valve to travel full stroke prior to continuing with subsequent steps until specified in a
procedure step.

Procedure Steps, Step 6

The RWST supply to the RHR pump is closed on the idle pump. This is done to prevent
back flow from the RWST into Sump B. Flow directly from the RWST to Sump B has the
potential to rapidly reduce RWST level, for the condition of low containment pressure, and
thus reduce the available time to complete the transfer to recirculation sequence.

Caution Procedure Steps, Step 7

Since S| pump miniflow lines to the RWST will be isolated in the following step, the pumps
will have no miniflow protection. If RCS pressure is above their shutoff head, the Sl pumps
would be dead-headed and could potentially be damaged.
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Procedure Steps, Step 7

The Sl test line isolation valves are closed to makeup the Sump B interlock. The interlock
ensures positive isolation of the S| pump discharge recirculation lines to the RWST. This
isolation prevents contamination of the RWST, release of radioactive gases to the Auxiliary
Building environment via the RWST vent, and loss of containment sump inventory. Closure
of either valve satisfies the interlock and isolates the flow path.

Procedure Steps, Step 8

This step verifies a flow path to the reactor vessel for each RHR pump. This action was also
performed in E-O.

Procedure Steps, Step 9

Component cooling water flow to the RHR heat exchanger is operated automatically on
RHR breaker position. When recirculation flow is initiated through the RHR heat exchanger,
component cooling flow is required to provide decay heat removal. This step establishes
component cooling flow to ensure decay heat removal on recirculation. If flow is not
established, then significant voiding in the component cooling system could occur if
recirculation flow is initiated, so the operator is transitioned to ES-1.3 for one train not
available for recirculation.

Procedure Steps, Step 10

By the time the operator is ready to start an RHR pump, containment level should have
increased to greater than the specified value for LOCAs inside containment. For certain
size and location LOCAs and instrument uncertainty factors, the containment level indication
may be increasing, but not to a value above the specified value. If not, then a check of the
sump level is made. Level indication satisfying either the containment or sump level value
indicates RWST water of sufficient quantity has transferred into containment, flowed into the
recirculation strainer piping, and flooded Sump B. Water level above the specified value is
confimmation of a LOCA inside containment. Analysis shows that sufficient water level in
containment exists for design basis LOCAs to cover the recirculation strainers and provide
adequate RHR pump NPSH. If sufficient water is NOT available, the operator is directed to
1ECA-1.1, LOSS OF EMERGENCY COOLANT RECIRCULATION to address a condition
beyond design basis.

Since the Sump B level instrument is partially above the sump enclosure, the level indication
will be affected by strainer differential pressure after recirculation is initiated. Several upper
vent holes on Sump B level column are sealed to ensure air cannot be ingested into the
RHR pump suction for LOCAs that do not completely cover the instrument. As a resuilt,
Sump B level instrument will not provide accurate or reliable indication above approximately
82% level.

Procedure Steps, Step 11

This step ensures the RWST supply to RHR suction valve has fully closed and the Sump B
motor valve bonnets have been vented prior to opening Sump B valves. Closure of the
RWST supply is required to prevent a flow path directly to containment Sump B that would
reduce the available time for completion of transfer to recirculation. Venting of Sump B
motor valve bonnets is required to vent any pressure buildup on the vaive bonnet. This
ensures the valves are not hydraulically locked. Valve bonnet pressure may increase due to
containment spray pump operation increasing ambient temperature in the spray pump room.
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Procedure Steps, Step 12

Stopping the second CS pump at this time reduces the outflow from the RWST and thus
increases available time for completion of transfer to recirculation. This is a convenient time
to perform the action because the operator is waiting for the Sump B valves to stroke full
open. Analysis has shown that once the RWST has been depleted, Containment Spray is
no longer needed for pressure suppression. The CS pump is placed in "PULLOUT" to
preclude automatic pump start with low RWST level.

Note Procedure Steps, Step 13

The note informs the operator of the approximate valve stoke time. Since the following step
will require the RHR suction valves to fully open, this information is helpful for determining
whether or not a valve is performing as expected.

Procedure Steps, Step 13

When the Sump B valves are full open, the idle RHR pump is started. The valves are
required to be full open prior to pump start to prevent valve torque switch actuation caused
by higher torque requirements with flow through the valve. If either valve does not open or
the pump does not start, then a transfer to ES-1.3 is made to complete the transfer with one
train out of service.

The operator checks the RCS pressure and RHR flow to determine if high head recirculation
is necessary. The stated RCS pressure is the shutoff head pressure of the RHR pumps and
is used to detemmine if the RHR pumps should be delivering flow to the RCS. The specified
recirculation flow is the minimum required value to ensure flow. If both of these conditions
are met, then the LOCA is of sufficient size such that low head recirculation is sufficient for
core cooling. If these conditions are not met, then the Sl pump will be aligned for high head
recirculation flow.

Procedure Steps, Step 14

This step aligns one train of Sl for high head recirculation and is performed if RCS pressure
is above a value that precludes sufficient RHR flow. The step re-aligns the S| pump suction
from the RWST to RHR pump discharge. If the alignment is not successful, then ES-1.3 will
be used to transfer to recirculation with one train of ECCS out of service.

A check of RWST level less than the specified value is performed prior to starting the Sl
pump on recirculation. This allows continued injection of water from the RWST prior to
initiation of high head recirculation operation and adds margin to the determination of
available NPSH to the RHR pumps and the determination of the potential for flashing across
the debris bed accumulated at the containment Sump B strainers. If RWST level is above
the specified value, then additional actions of other procedures are performed while waiting
for RWST level to decrease. Continued cooldown of the RCS during this time period is one
expected action to perform.

A common flow meter is used for both Sl trains. Thus, flow indication will be present from
the running S| pump before the pump aligned for recirculation is started. When starting the
SI pump, the operator would expect to see Sl flow increase.
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Procedure Steps, Step 15

Following a high energy line break inside containment, debris may be transported to the
recirculation sump and collect on the sump strainer. Analysis has shown that strainer
blockage sufficient to affect RHR pump operation will not occur. This step confirms sump
recirculation is not affected and provides contingencies for indications of blockage beyond
analysis bases. Since a direct parameter to detect sump screen blockage (such as screen
differential pressure) is not available, symptoms of pump distress resulting from the sump
blockage are used to determine if blockage exists. Indications of pump cavitation or loss of
suction caused by sump blockage include erratic or abnormally reduced ECCS pump
discharge pressure or flow. Diverse ERCS indications such as erratic or abnormally
reduced pump motor current or abnormally high pump vibration could also be used.
Conversely, these indications would be stable at normal values if no sump blockage is
evident.

If indications of ECCS pump cavitation are observed, initial operator actions specified will
protect the pumps from damage. At this point in the transfer to recirculation only one train of
ECCS will be affected by sump blockage, such that the other train may be capable of
providing recirculation flow. If recirculation flow without cavitation can be established, then
actions will continue in this procedure. [f recirculation flow without cavitation can not be
established, then the affected Sl and RHR pumps are stopped and a transition to 1ES-1.3
ocCurs.

Procedure Steps, Step 16

The operator is placed in a hold until the RWST level reaches the RWST low-low level
setpoint, at which time the RWST is no longer considered a viable supply for the running
safeguards pumps. Waiting for the low-low level setpoint ensures the maximum RWST
inventory is transferred to the containment sump. If RWST level is above the specified
value, then additional actions RNO actions are performed to ensure progression to stable
RCS conditions is continued.

Procedure Steps, Step 17

The pumps aligned to the RWST are stopped because level below the low-low level setpoint
is not sufficient to provide adequate NPSH. The CS pump is placed in "PULLOUT" to
preclude automatic pump start with low RWST level.

Procedure Steps, Step 18

The RWST supply to the idle RHR pump is closed. This is done to prevent back flow from
the RWST into Sump B.

Procedure Steps, Step 19

Component cooling water flow to the RHR heat exchanger operates automatically on RHR
breaker position. When recirculation flow is initiated through the RHR heat exchanger,
component cooling flow is required to provide decay heat removal. This step establishes
component cooling flow to ensure decay heat removal on recirculation. If flow is not
established, then significant voiding in the component cooling system could occur if
recirculation flow is initiated. Since one train of ECCs is aligned for recirculation, the
operator is transitioned to the end of the procedure.




1ES-1.2

REV. 21

Page 6 of 7
Note Procedure Steps, Step 20

The note informs the operator of the approximate valve stoke time. Since some of the
following steps will require the RHR suction valves to fully close or open, this information is
helpful for determining whether or not a valve is performing as expected.

Procedure Steps, Step 20

This step ensures the RWST supply to RHR suction valve has fully closed prior to opening
Sump B valves. Closure of the RWST supply is required to prevent a flow path directly to
containment. The associated Sump B valves are given an open signal after full closure of
the RWST supply.

Procedure Steps, Step 21

When the Sump B valves are full open, the idle RHR pump is started. The valves are
required to be full open prior to pump start to prevent valve torque switch actuation caused
by higher torque requirements with flow through the valve. If either valve does not open or
the pump does not start, then a transfer to the end of the procedure is directed.

The operator checks the RCS pressure and RHR flow to determine if high head recirculation
is necessary. The stated RCS pressure is the shutoff head pressure of the RHR pumps and
is used to determine if the RHR pumps should be delivering flow to the RCS. The specified
recirculation flow is the minimum required value to ensure flow. If both of these conditions
are met, then the LOCA is of sufficient size such that low head recirculation is sufficient for
core cooling. If these conditions are not met, then the SI pump will be aligned for high head
recirculation flow.

Procedure Steps, Step 22

This step aligns the second train of Sl for high head recirculation and is performed if RCS
pressure is above a value that precludes sufficient RHR flow. The step re-aligns the Si
pump suction from the RWST to RHR pump discharge. [f the Sl train cannot be aligned for
high head recirculation, then the operator is transitioned to the end of the procedure.

A common flow meter is used for both Sl trains. Thus, flow indication will be present from
the running SI pump before the pump being aligned for recirculation is started. When
starting the Sl pump, the operator would expect to see Sl flow increase.

Procedure Steps, Step 23

The demand on cooling water will increase as a result of decay heat being transferred into
the cooling water system in the RHR heat exchangers. This step ensures sufficient cooling
water pressure to supply the required heat loads.

Caution Procedure Steps, Step 24

During a LOCA, water from the RCS with higher than normal activity will be transferred from
the break in the RCS to the containment sump. When the plant is switched over to the
recirculation mode, these higher activity levels may cause higher than normal radiation in the
auxiliary building. The radiation levels in the SI Pump area could exceed Very High
Radiation levels so access to or from the 695' elevation must use stairwells bypassing the Sl
Pump room.
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Note Procedure Steps, Step 24 |

The following step will perform component cooling water alignment actions that are required
to be completed within 24 hours of the event. The step is performed after 20 hours to allow
decay of short lived radionuclies and a lower exposure for personnel performing the actions.
The purpose of the note is to allow the next step to be performed earlier than directed based
on dose evaluation and personnel availability. The actions can be performed any time after
the event provided the total dose received by the performer(s) is less than 5 rem. The dose
assessment could be a check of Aux Building area radiation monitors and multiple personnel
may be used to lower individual dose. If area monitors show the Aux Building to be a high
radiation area, then further assessment and coordination of the actions in the next step
should be through the OSC and TSC with the actions being performed between 20 and 24
hours after the event. If high radiation areas do not exist, then the actions can be performed
when desired. In either case the next step needs to be completed within 24 hours of the
event.

Procedure Steps, Step 24 |

This step aligns the Component Cooling water system for long term containment sump
recirculation. Removal of the CC heat exchanger travel stops ensures adequate cooling for
the RHR heat exchangers is provided for bounding conditions. Isolation of CC to and from
the RCPs is performed to remove the possibility for a passive failure (CC system leakage) in
common CC sections affecting both trains of CC. Although multiple motor valves are
closed, only MV-32266 and MV-32267 along with check valves CC-3-3 and CC-3-4 are
credited with providing isolation. The RCPs are expected to have been stopped prior to
performance of this step and are required to be stopped prior to isolating CC flow to them.
Thus, this step will also stop the RCPs if necessary. If high radiation areas exist in the Aux
Building, then this step should be coordinated through the OSC and TSC with Operator
routes selected to minimize dose to the performer(s). The lowest dose routes would
typically include Aux Building entry and/or exit using Door 92, Aux Building to (D3)
Instrument Air Compressor Room. The dose limit for any individual is 5 rem.

Procedure Steps, Step 25

Recirculation flow to the RCS must be maintained at all times. This step initiates long term
monitoring of recirculation operation and provides guidance for issues such as recirculation
flow blockage, decay heat reduction, sump pH, and refilling the RWST.

Procedure Steps, Step 26

The operator is directed to return to the procedure in effect following the completion of this
procedure.






