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By letter dated August 11,201 1 (Agencywide Documents Access and Management 
System (ADAMS) Accession No. MLI 12240140), Northern States Power Company, a 
Minnesota corporation, doing business as Xcel Energy (hereafter "NSPMJJ), 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 19,201 2, ADAMS Accession No. ML 120060309, NRC Staff requested 
additional information (RAI) to support review of the LAR dated August 11, 201 1 
(MLI 12240140). 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, 201 1 (ADAMS Accession No. 
MLI 12240140) 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 651-388-1 121. 

1717 Wakonade Drive East Welch, Minnesota 55089-9642 
Telephone: 651.388.1 121 
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Summarv of Commitments 

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

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

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

Enclosures (I) 

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



ENCLOSURE 

Response to Requests for Additional Information (RAls) 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" 
lTAC 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) RAls 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. ANSl 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 ANSl 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 RAI EPTB-la: 

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 I [brake horsepower * hours]) at various loading 
conditions. Using this data, the consumption rates are converted to units of gallons-per- 
hour I 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 ANSIIANS 59.51-1 989, 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 I 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 Nl95-1976 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 1 [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 I 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 I kilowatts assuming a minimum 
density based on a specific gravity of 0.83. This specific gravity is the minimum allowed 
by ANSIIANS 59.51-1 989, 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 ANSIIANS 59.51-1 989, 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 I .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 Ill. 

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. 

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-1 b: 

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 I ,  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 ANSl Nl95-1976 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 ANSl N195-1976. 

NSPM Response to RAI EPTB-2: 

EDGs 

The conservative method in ANSl N195-1976 is not used to calculate the required fuel 
oil storage capacity for the EDGs. The time-dependent load method given by ANSl 
Nl95-1976 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 ANSl 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 ANSl N195-I 976 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 ANSl N 195-1 976 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 ANSl 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 RAI EPTB-3: 

The original TS proposed for PlNGP 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 I I ,  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 
1 I 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 I 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 : D l  and D2 diesel generators are OPERABLE, and a fuel supply of 51,000 
gallons is available for the D l  and 02  diesel generators in the Unit 1 
interconnected diesel fuel oil storage tanks. A total fuel supply of 70,000 gallons 
is available for the D l  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 I. 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 RAI 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 ANSIIAN 59.51 Appendix C, per testing in accordance to ASTM D975-82. 
(TS 5.5.1 1 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 EPTBd: 

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 RAI EPTBd: 

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 .I 37. 
Please provide the revision number of this RG that is used for this LAR. 

NSPM Response to RAI EPTB-6: 

Revision 1 of Regulatory Guide (RG) 1 .I 37 was used which is consistent with TSTF- 
501. 

NRC RAI EPTB-7: 

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

NSPM Response to RAI EPTB-7: 

The diesel fuel oil supplier for PlNGP performed their facility modifications to produce 
ULSD fuel prior to the Environmental Protection Agency June 1, 2006 deadline. PlNGP 
received the first shipments of ULSD (sulphur concentration < I  5 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 RAI 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 RAI 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 I fuel oil storage tanks supply fuel oil to the two 
Unit 1 EDGs (DllD2) 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 DlID2 and 
the two DDCLPs, including valves that are required to operate for aligning the 
tanks. ldentify the normal alignment required to satisfy TS requirements. 

b) ldentify 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) ldentify 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 RAI EEEB-la: 

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: 

D l  EDG (Two tanks available) 

121 DSL GEN OIL STG TNK(053-221)+045-271 (pump)+l%-FO-20-FO-2- 
1242%-FO-2042-FO-20- 2%-FO-20--+FO-2-10+2%-FO-28+D1 Day Tank 

122 DSL GEN OIL STG TNK(053-222)+045-272(pump)+I %-FO-22-FO-2- 
13+2%-FO-22-2-FO-22- 2%-FO-22-+FO-2-9+2%-FO-28-+Dl Day Tank 

D2 EDG (Two tanks available) 

123 DSL GEN OIL STG TNK(053-223)+045-273(pump)-+1%-FO-24+FO-2- 
1442%-FO-24-2-FO-24+ 2%-FO-24+FO-2-4-+2%-FO-29+D2 Day Tank 

124 DSL GEN OIL STG TNK(053-224)-+045-274(pump)+I %-FO-26-FO-2- 
15+2%-FO-26+2-FO-264 2%-FO-26-+FO-2-3+2%-FO-29+D2 Day Tank 

12 DDCLP (One tank available) 

121 DSL CLWP OIL STG TNK (053-251)+045-301(pump)--+l%"+FO-13-I+ 
2%-FO-35+FO-13-6+ 2%-FO-354FO-13-8-2%-FO-35+12 DDCLP Day Tank 

22 DDCLP (One tank available) 

122 DSL CLWP OIL STG I N K  (053-252)+045-302(pump)+l %"+FO-13-2- 
2%-FO-36+FO-I 3-7+ 2%-FO-36hFO-1 3-942%-FO-36-22 DDCLP Day Tank 

NSPM Response to RAI EEEB-I b: 

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 LC0 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 bv 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 1 1,201 1 (ADAMS Accession No. MLI 12240140). 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 (Dl) 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 LC0 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 LC0 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 LC0 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 RAI EEEB-lc: 

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 
I I I ,  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) I A B I  which 
can be fed from either 480V Bus 11 1, on Unit 1 4kV Bus 15, or 480V Bus 21 1, on Unit 2 
4kV Bus 25. The normal power supply for MCC I A B I  is Bus 11 1. 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 RAI EEEB-Id: 

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 RAI 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 RAI 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, "DIlD2 and DDCLP Fuel Oil Storage 
Capacity" 

Attachment 3: ENG-ME-066, Revision 2, "D5ID6 Fuel Oil Storage Requirements" 

Attachment 4: ENG-ME-066, Revision 1, "D5ID6 Fuel Oil Storage Requirements" 

Page 12 of 26 



Diesel Fuel Oil RAls 

Attachment 5: ENG-ME-066, Revision 0, "Determination of D5ID6 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 entitled "EMERGENCY DIESEL 
GENERATOR LOADING DURING UNIT 1 (2) LOCAIDBA COINCIDENT WITH LOOP 
UNIT 1 (2) (TRAIN B (A))" (emphasis added) and provide loading criteria for 14 day 
operation of the EDGs, indicating that PlNGP was licensed for a 14 day fuel oil 
requirement for LOCAIDBA 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 RAI 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 I tanks unavailable) is 70,000 gallons for one emergency diesel set running 
at full load (3000 KW) for I I 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 I 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 I fuel oil storage tanks and any combination of three of four Unit 2 Design 
Class I fuel oil storage tanks will allow operation of one safety related Unit 1 
emergency diesel generator, D l  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 I 3  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 -1 0, 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, 
D l  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 
g (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 1525 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. 

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

NSPM Response to RAI 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 PlNGP 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 
LBLOCAILOOP 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 SI 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 SI 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 SI 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. 

PlNGP analysis ENG-EE-021, "Diesel Generator Steady State Loading for an SI Event 
Concurrent with a Loss of Offsite Power (LOOP) for D l ,  D2, 05 and D6", 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 LBLOCNLOOP by including 
loads that may operate during other events that result in an SI 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 LBLOCNLOOP event: 

NSPM Response to RAI EEEB-4b: 

3% Cable Losses (all Loads) 

2.51 % Freq allowance (motor load) 

TOTAL 

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, SI and charging 
pumps) as part of the transfer to recirculation procedure. The emergency operating 
procedures (EOPs) that direct operations in the double-ended LBLOCNLOOP event 
through the transfer to recirculation evolution are: 

34.86 

23.41 

1226.90 

1 E-0 [2E-01, "Reactor Trip or Safety Injection" transition to1 E-I [2E-I] due to 
LOCA symptoms, 
1 E-I [2E-I], "Loss of Reactor or Secondary Coolant", transition to 1 ES-1.2 [2ES- 
1.21 on low RWST level, 
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1 ES-1.2 [2ES-1.21, "Transfer to Recirculation", after completion, return to 
procedure and step in effect which is 1 E-I . 
1 E-I ends by directing operators to consult with the plant engineering staff for 
evaluation of long term plant status. 

The Unit 1 EOP 1 ES-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 RAI 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 I E-0 
[2E-01, "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 I E-0 [2E-01 Steps 
23 and 24 provide direction to start one or more charging pumps. In addition EOP 1 E-I 
[2E-I], "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 1 E-0 [2E-01, 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 RAI 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 1 I 1  
could result in a FOS of 9,000 gallons for both the DDCLP and the Unit 1 EDG. It is 
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 hardwarelstructure changes are not required to maintain train 
separation and to eliminate vulnerabilities associated with single active failures. 

NSPM Response to RAI 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 RAI 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: I )  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 Oil, 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 LC0 statement and Applicability statement have 
been revised, and an Actions Table Note for separate Condition entry has been added. 
The proposed changes to the PlNGP CTS are shown in Attachment 1 to the Enclosure 
to the submittal dated August 11,201 1 (ADAMS Accession No. MLI  12240140). 
Specific changes to support the license bases change and adoption of TSTF-501 are 
discussed as follows: 

LC0 statement 

"Each% 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 LC0 statement is consistent with the requirements of NUREG- 
1431. TSTF-501 does not make any changes to the LC0 statement. 

Applicability statement 

"When the associated DG# 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 LC0 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 LC0 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 LC0 statement. 

Actions Note 

"Separate Condition entry is allowed for each stored DG fuel oil supply" 
(Additions shown as double underline, 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 LC0 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 Stored DG fuel oil supply(s) <7 davs and >6 davs- 
\ 9 R  7 C ~ C ;  n \RC; ." (Additions 

m b ~ L  ; ~ n b ~ i & s ' ~ ; ; ~ w ~ k e t K d ~  

"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 PlNGP 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., AWk, %, 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 d a v s w . "  (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-I 431 and TSTF-501. 

The purpose of the TSTF-501 changes to Condition A is to specify the EDG 
diesel fuel oil LC0 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 

PlNGP 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 

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

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

"B. One or more e6-fuel oil tank(s) with stored E f u e l  oil properties not within 
limitssj." (Additions shown as double underline, deletions shown as 
strikethrough) 

PlNGP 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 . l  Restore fuel oil kt#+)-properties to within limitgsj. (Additions shown as 
double underline, deletions shown as strikethrough) 

This LAR proposes to revise the B. l  Required Action to be more accurate and 
more consistent with NUREG-1 431 Required Action D. 1. 

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

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

"C. 1 Isolate the associated426 fuel oil tank(s).jl (Additions shown as double 
underline, deletions shown as strikethrough) 

Due to the PlNGP diesel fuel oil system design which provides flexibility through 
multiple tanks, the PlNGP 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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PlNGP Actions Table Condition D and associated Required Actions and 
Completion Time 

"D. One or both Sstored DG fuel oil supply(s) <6 days: I C : ~ R W  

. OR ~ e ~ u i r e d  Action and associated C o z t i b n  ;Ge of 
I 

=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-I431 recognizes that PlNGP 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 dav s u p p l v ~  
2 - I  >76 -1 ~ ~ . l l  

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 "17 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 PlNGP 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. 
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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 
PlNGP 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) I. 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. 

LC0 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. 

Applicabilitv Section 

This LAR revised the discussion to include "supply" and "associatedJ1 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 PlNGP fuel oil storage system 
and the proposed TS 3.8.3 and is consistent with NUREG-1431. 

Required Action A.l  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 PlNGP proposed change uses "fuel oil supply" to be 
consistent with the proposed TS rather than "fuel oil levelJ1 used in TSTF-501. 
TSTF-501 changes to NUREG-1431 Bases 3.8.3 Required Action B. 1 are not 
included since the PlNGP 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 ANSl Nl95-1976, 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 PlNGP CTS does not include provisions for lubricating oil. 

Reference Section 

This LAR proposes to add two new references, RG 1 .I 37 and ANSl N195-1976 
which is consistent with NUREG-1431 Bases 3.8.3 References section and the 
TSTF-501 changes. 
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Attachment 1 

NF-39232, "Flow Diagram Fuel & Diesel System Unit 1 & 2", Revision 80 
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ENG-ME-020, Revision 1, "DIlD2 and DDCLP Fuel Oil Storage Capacity" 
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The purpose of rhis calculation is to document the quid fucl oil storage capacity for 
thc Dl and D2 a~ergency diesel gcamtors (EIXi) and thc diesel driven cooling water 
pumps (DDCLP). This calculation will verify that the fuel oil capacities required by the 
Technical Sptcifiwtions [Refcmncc I ]  for Unit 1 arc 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 D5tD6 EDG's. 

The calculation will detennine he1 consumption rates for DUD2 EDGs and a DDCLP 
using load profiles established for Dl/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 

I 
capacities to ensure an adequate supply is maintained in the event of the probable , 

maximum flood. 12-day supply quantities for the EDCrs and the DDCLPs are also 
celculated for use in the new siandwd Technical Specifications. I 
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, i l~e 
following statements exist: 

USAR Section 2,4 provides: 

The Unit 1 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 diesel driven 
cooling water pump for 14 days. Under these conditions one diesel generator 
would require approximately 40,100 gallons of he1 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 1 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.S,3.3.D. I ,d, provides: 



6 A firl ail supply of 19,000 gallons is availabk fm ¶be dicsel-driven m@"b c lng 
water pumps in tbe intciwnnead Unit I-diesel fir! oil storage tanks. Note that 
the 19,000.gallm rcquimmt is included in the 70,000-gal1011 total diesel he1 oil 
q u h m n t  ofspecification 3.7.A.S for Unit 1. 

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 fitel oil requirement of specification 3.7,A.S for Unit 
1. 

T.S.3.7.A.5 provides: 

5. ' f ie  following unit specific conditions apply: 

(a) Unit 1 : D I and D2 diesel generators are OPERABLE, and a he1 supply of 5 1,000 
gallons is available for the Dl and D2 diesel generators in the Unit 1 
illtercomected diesel fuel oil storage tanks. A total fuel supply of 70,000 gallons 
is available for the Dl and D2 diesel generators and the diesel-driven cooling 
water pumps in the Unit 1 interconnected diesel fitel oil storage tanks. . 

T.S.B.3.7 provides: 

The minimum fie1 supply of 5 1,000 gallons will supply one Unit 1 diesel 
generator for 14 days. Note that the 5 1,000-gallon requirement is included in the 
70,000-gallon totill 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 
componeilts will be corrected by NCR 19993202. 

4.0 Assumptions: 

1. Fuel oirdensity conservatively assumed to be the minimum allowed by AS'TM 
D975-82 [Reference 31 (referenced by ANSIIANS 59.5 1-1 989 [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.lgal. 

2. Fuel consumption data obtained from testing can be converted to gallons per hour 
per kilowatt (gph/kW). The gph/kW are plotted in Figure 1 with best-fit curves 
applied. These curves can be interpolated and extrapolated to other load values to 
obtain fuel consumption rates at these values. 



3. Thc DDCLP fuel rate is constent at 55.7 gph as given in the August 1971 Quality 
ASS- Inspection Report's data on the performance test [Reference 53. 

4. No allowance for fuel consumed during periodic testing is inclcded 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 Desip Inputs -- 
1. Fuel oil consutnption rates are given in the following documents (and tabulated in 
Table 1): 

a) Dl manufacturer test record for testing performed 9/17/70 - 10/13/70 
[Reference 61. 

b) D2 manufacturer test record for testing perfomled 1011 3/70 - 10/23/70 
[Reference 61. 

c) D 1 Pre-operational Test No. 20.1 [Reference 71, 

d) D2 Pre-operational Test No. 20.2 [Reference 7). 

e) DDCLP Quality Assurance Inspection Report [Reference 51. 

2. D 1/D2 loading profiles are as given in NSP calculation ENG-EE-02 1 [Reference 
91. The D2 loading profile will be u s 4  since it is more limiting than the Dl profile due to 
D2 being more heavily loaded. 



'he calculation consists of two parts. The first part determines the fuel oil cansumed by a 
DDCLP. The second part determines the fuel oil consumed by Dl or D2. 

1, DDCLP Consumptiolk: 

A. 14 day consumption: 

Data from [Reference 51 docurncnt that the DDCLP's consumed 55.6 gph and 
55.7 gph for engines 35B554 and 393556 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 Iblgal per [Reference 81. , 

To determine the fuel rate at the minimum allowable density of 6.91 lblgel, the 
test data is corrected as follows: 

Fuel Rate = (55.7 gph)(7.18 lblgal) / (6,91 lblgal) 

= 57.9 gph 

The total 14-day consumption is then 

= 19,454 gallons 

B. 12 day consumption: 

The total 12-day consumption is then 

(57,9 gph)(l2 days)(24 Ltr/day) 

= 16,675 gallons 

I!. Dl/D2 Consumption: 

A. 14 day consumption: 

Fuel rates obtained from the various sources are shown in Table I .  Gph values are 
conservatively based on a fuel oil density of 6.91 lblgal. The values of yph1kW , 

versus kW load are plottcd in Figure I ,  The values of'gph/kW tend to decrease with 
increasing load since auxiliary loads remain essentially fixed for any k W loud. 

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



0 - S Minutes 5 - 30 Minutes % -  I Hour M e r  1 How 
kW -- kW kW kW 

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

Total Consumption = (960 hr)(2478.92 kW)(gph/kW @ 2478.92 kW) + I 

I 
Values of gpMW at various loads are obtained from the curves shown in Figure 1. 
For conservatism, all values were taken from the highest test curve for a give11 
load. 

Applying the gphkw values to the equation above yields: 

Total Consumption = (5/60)(2478.92)(0.0746) + (25/60)(2406.54)(0.0746) + 

= 15.4 gal t- 74,s gal + 89.7 gal -k 41,573,O gal 

= 41,753 gal. I 

Consequently, a single EDG (Dl or D3), operating for 14 days will consume a 
maximum of 41,753 gal lo^. . xhen 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 



ENG-ME420 
Revision 1 

Consequently, a single EDG (Dl or D2), trpcmting for 12 days will constune a 
of 35,796 gallons 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 consme 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 i- 16,675 gal = 52,471 gallons of fuel oil in 12 days. 

I. Prairie Island Technical Specifications. I 
2. Prairie Island Updated Safety Analysis Report. I 
3. ANSIIASTM D975-82, "Classification of Diesel Fuel Oils." I 
4. ANSIIANS-59.51-1989, "Fuel Oil Systems for Emergency Diesel Generators," (1 

page attached) 

5 .  Quality Assurance Inspection Report dated August 16, 1971. (4 pages attached) I 
6 ,  Prairie Island RSNp96C (Dl) 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 (Dt) and 20.2 (D2), dated 
August 16,1973. (4 pages attached) 

8. Fairbanks Morse, "Diesel Fuel Oil Specifications for Stationary and Marine 
Engines," Table D3063A1-3, dated Dec, 1965. (1 page attached) 

9. NSP Calculation ENG-EE-02 I ,  Rev, 2 Addendum, 4 "Diesel Generator Steady 
State Load," dated August 199'3. (1 page attached) 
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Table 1 

EDG Fuel Consumption Test Data 

Source h a d  (kW) BHP- LbjBHP, hr gph 

Dl Pre-Op 1936 2585.': 0.3861 144.5 

3019 3999.2 03909 226.2 0.074:. 
!. ' .. ' 

11 Dl Mfgr 1 1647 1 2200 1 0,411 1 130.9 1 0.0795 ..- 

I' D2 Mfgr 
I L 

1 1647 '2200 I 0.404 
I I 

Notes: 1. The kW loads for the Mfgr tests were calculated based on 

where BEIP, = BHP,, 58 a d  eff, values are given in [6]. 
(auxiliary loads arc 58 BHP) 

2, gph values were calculated as follows: 

3. gph/kW values were calculated as follows: 
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R c c o m m r n d c d  Fuel Oil P r n c t i c c s  ' 1 

! i 
I 

Serr fuel oil is  ~nmplod in nccordnncc with ASTSI D4OS7 IC2lprior to nddition tothc supply : lnks, Thr , 
nc\v fuel oil snmplc is verifird in nccordnnce \teith thc tcstz spccitic! in ASTM D976 IC3l prior - . addition I#' x." 
to thc supply lank that the rnmplc hnr: 

with tho sc~ppllcr'b ccrtificnt~nn. 
1 3 1  A flnsh point equnt to or grcntcr thnn 52@C f1?8'F1 
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INSPECTION *REPORT@ 
. *  . . ,AU~US t-16 i~-1971- . .  

I ) , . -  . 
. P-IUE ISLANR NUCLEA!! GENERATIXG PLANT 

purchase Order Hia. #48 
yendor Caterpillar Tractor Co. , 

(Worthinston - P r i m e  Contractor - WI-034-70) 
I .  

Comuo~sn;~ Model 399 d i e s e l  engine prime movers (358554 & 6) f . r  
Worthingcon emergency cooling p w s  

F a c i l i t i e s  Visited Mossviile Plant 
(Assy - t e s t  - shipment) . 

. .. . . . . . I 1 . '  . 
Fete of Vis i t  ~ & u s t  3 & 4 ,  1971 

I ,. ., 
. .  , 

. . 1 - - - 1 .  . . . , ;, 
, .  1. ', 

Purmse of Viri h TO witness engine perfoemarice tests and revie ; i t  ,:,IS . G!';~, 

.- r e s iduz l  from the August 1970 QA survey. . .., . :. 

3 .  ' oc tac ted  R. &&$rie Pattan  ~'ndustr ies  312-626-1860 
, 

, - 
J; Sylvester Woit5ington Corp. 
C. Adams Caterp i l lc r  - Order Analyst 

, J. ~ c c u l l o u ~ h  C a t e r n i l l a  - Test Foreman 
F. Ozment Gate-qiLlar - Test Engineer 
0. Heue--nranr, Caterailla: - Dealer Sales - I:idl~::l.rigl 
R. 0 'Neil1 C a t e r ~ l l l z r  - Application Engine.:r. 

.2 Referznces 

NSP Specifications D-9.0 and D-6.0 (Original Issues) 

- PSCE Specif icet ion SS-MS54 Rev 9/69 with apparatus datcl sI i~~+(;s  ' 1,:. 'PI 

o f  7/21/71 :',$ 
. , $ ' .. Ct 

I - a n t r a c t  descr iptfon for iten;. n"6 - Gate-7illar diesel c::g l III.:; . 1 . . 
I 

.. $2  -. ~ a t t - f  l l a t  Tec)lzical' ~ u l l e i s n s  LE021225-02(11-70) an6 '~i'::!l,721-02 $7 2.1 

(Model 399 e n g i n e s )  ' . ., ! if s&,.l,:'e 

,f.i,! 7 - Worthi~gton Corp. l e 6 b r  ofl..y. R.  Wagoner dated S*pternk r 11'1, 1970 I 

t o  PS&E on. Q?. open. items aqd engine load t e s t  praccdure I 
- L .  . 

Q - KSP (Prair ie  1 ~ 1 5 ~ 8  S i t t )  l e t t e r  of P'. F. SulesW dated D-es- l , ,kr  
9 ,  1970 on scme subject 

q 

Page 



.Caterpillar engines model 399, 83SBSSC (test cell  2 0 )  a::? 
+35a556 (test ce l l  26) were tested s;ctisfactarily for ::lie ins- 
t i n &  phase of test ing.  . I- 

i', 
,%. 

Inspection reeorc?s were not: ye$ colleted dce to the recent, con- I 

clusion of the factory vacation period, but w i l l  'be chc.cbd la- ' ' ';' 
ter. ... . 

I! . . 
3.0 PLAN~E'E ACTION' .  . * . .  . 

. Appendix S Ls L i n g  issued t o  expedite doetnentation i; ccaded . . 
for P S E  and NSP. 

The f i n a l  phase (astin;rrted.mid-Sept.) o f  engine t e s t s  : . : ~ d  rc- 
view of quzlity control records w i l l  be rzde a t  tha Pat:er. Xc- 
dustries f a c i l i t y  i n  Oglesby, IllinaLs. This phase apr.iies 'to . t h e  .automatic start  an2 load acceptance capability, on ;3 re- 

, peat cycle basis. 

4 . 0  INS?ECXXON RSSVLTS 
I - 

4 . 1  &view 'of Contract Stcrus 

, Oualitv control ~ e c o r ~ a  
me detzilcd documentation quoted is kh'h order ha5 been 
covered i n  pest corzerponderrce cind i s  l i s t ed  i n  ":'.ible I". 
Followup effort to c o n g i m  the status of th is  tab:..! is i n  
Appe nd ix I . . ' 
The NST Certificete of Conformance (COC) was also liscus- 
sed. Althocc~h it was previously issue6 by PSsrE 1~ zter of 
May 4 ,  1971, copies are being reissued to ilorthinq.:on and 

,, 

Caterpillar accorfifng to discussions made d y i n g  ?.::is fa-.  
spection. . , ,  ;?$ ! 

; .# 

Ehqine Chcracteristics and Te~*&proced;ra ' ! 
, , 

An advance set o f  apparatus d&,t& (7/21/71) sheets :la$ r e - '  . I  '&A, 
ceived from PS6E and use2 dusSri$ this inspect ion. h e  teat  i:) 
procedure in use m e t  t3e i n t e n f  of P S E  spc?cific;lt ton SS- 
M454. l'frc t e s t  loc; (cer=iCied) w i l l  be reviewed c :r! sp- 
proved by P S E .  I' 

4.2 Enuine Pcrfomance 

P r c l i r d n a r y  review of perEomucec Ozta indicates r . t isfzc- 
tory results. This appl:es t o .  the first. phase of 50 hr- . 
operation @ LOP'/. contract capacity. The seconc! pk !so w i l l  
be made a t  Pat ten  Industries w i t h  a l l  auxil iaries -.o test  
the automatic startup system an6 Load acceptance c x?r re- 
peated cycles ( this  was covered i n  the two* teferr 4 . l .  l e t -  
ters) . * 

,. . .' e-. 



4 

I 
. "A comparis6n of the first 22 hrs. o f  Caterpillar te . :r  for 

selected variables  .was as follob!s (10-22 hr. data! : 

Enaine # 3 5 8 5 s  ' Enoiizc h358356 ' -- 
* -.-"?-, 

(1) 1200 Rml 1200 R-Et.1 1200p.:.JY , 

( 2 )  Brake Thermal 
Efficiency 33.1% 33.1% 

- - ~ o - f i i j ~ p P  300%i.OhO-Liiir 
( 4 )  1600 Pml P i s t o n  1600 F 2 M  I ' , , , ' roD (6 i 5 ST67ga:lTfimkfue ' L ' Ti SSrzrlrgcl../hx?r. p!p " 

C ~ n s ~ o t i o n s r a t e  - 
7 Fuel Rate .393 lb . / -  . ?94 Ib./Bhp-hr. .339 I:?. /Bhp-hr . 

Bhp-hr . Calcul:~,tcC but KO: 
quote? i n  dzta 

I , b; 0ut:,-&9;Q E - , , , 209' E Not qv,c!ke? -- 
Jac e f  Water 

pi. In 178'F 1 7  4* F Not q u ? t e d  ..* 47'-5;7c et ate: 
Out 188' F 1 8 8 ' ~  . Not qu sted 

7-- . 
( 8 )  Exha.grst Tern~~ . ,835~?  850aF 

I 1 . ., 
. '  Notas - a s  follows (numbers s a a e e s  above dzta):  

&sL .. 
9 4 0 9 F  
See nc.:es b l o w  - 
See nc,;es belo:,/ - 
Not a? 2ted 

Items ( 2 1 ,  ( 4 )  and ( 5 )  zre not  recorded kn the t e s t  l o g .  
Prel iminary copies o f  the first 22 hrs. were r e ~ e i v ' , ~ d  dur- 
ing t h i s  inspect ion  t r i p .  

I ( 4 )  The p i s t o n  quote2 i s  the arithmetical avel:agc for 
a crankshaft revolut ion .  

(21,  (61 ,  ( 7 1 .  Fuel c o ~ ~ p t i o n  end fuel rate were r l i t t l e  
high but s a t i s  factory  for intended serv ice .  7 3  is-item* 
was-discussed-with.SdlClacson of PS&Eyand. i s  YccxpatibIc* 
#with - fue l - - tank-ca~ec i tv  -of - l , ~ , g a l l o n s - t o  .sr:stain .a*- 
two-week- continuous -mi 4 1 0  ;016-qiil! ,-ns ) ,  no? 

. T! f - - .  i n c l u d i n g  the 

( 

Pa 



,. ., . . ,.,,, *... ' .-: ., ,? , ' . (!:.& ->>%:%, , % !.? . 
.. :. 

. 
4.2 " ~ n o i n r  ~ o t + a m a n c e  .(cant. 1 ; .3 a - 

The caldbrbtion s t a tu s  of a11 tesk,panel instrumcni s was . 
checked as u_a-to-date. Calibration and due dates 1.e- in 

' ordzr for these t e s t s .  
. . . . 

4.3 a a i n c  Stub Shaft ' 

This item was checked t o  ensure cornpatability with the 
r igh t  angle gear drive (received on s i t e ) .  A copy of Ca- 1~... : t c r p i l l a r  &awing 6L6787 Rev. 7 was received and w?.LL.  be . i:.:;:.. 

c. 
used i n  r ece ip t  inspection a t .  Prairie XsXand. Wor+.hington . . .  . 

-. (J. Syl;.cster) w i l l  a l s o  examine this item. It is ror th  , . , o ,  

noting that t h i s  engine is so s ta~dzrdized that. thc s t& . . 
shaft i s  replaceable and i s  provided in a variety c:f de- 

! ,, 2, 7 :a< s igns .  ? ..= 

" v:. 
4.4  Contrzct Msnsarment I: !., 

.j:i, 

Worthington Corporation, as prime contractor, has ;lssigned 
John Sy lves t e r ' t o  consolidate a11 O f  the QA recorb:. con- 
t r i bu t e s  by the nuterous subcontrzctors/supplie rs ; change ' 

o r l s r  $3 t o  Kia. $48) .  His mailing address i s :  

Mx. ~ o h n  Sylvester  ' 
Worthington Carp. 
P.0. BOX 16048 
Stockyards Stat ion 
Denves, Colorado . 

80216 * 

, 

. I .  

'!> 
. ..I P. F. "Sulcski ' yg#f 

", ; " 
. . '. <.I' 

i .  ,! ." 
'CC: W. V. Jokela . I .  

? ., 
S i t e  Files . . 
W. Br'enner. 
E. U. Claeson 

\ .i 
Fag* 4 c. ..' 4 

, i 





0. F. Diesel Ensine Erection and Test Record 
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MASTER COPY & &\.:l, 

Gifl' e4 UPROVED Fon COlt3UCF 

xPWL.&ig: 
~ ~ o r u t  l o n r c - :  hlirosn . . 



7?-$, w;% . ,J :.? +* -rrs.. ., > : *"pf8...'*v.-: ,*?:;szg[i\::,-?y ' *:u4-.--- ;:,,+<;%F " 
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1 Ff cocl  Cvn~ri1tt:r FIIO I ~ : , T ~ I I , u w , ~ , ~ ~ ) I I  Ter! 

During tho two-veck r u n ,  rrcccion 6.R at' t h i s  ~ r e o p ,  t h c  d i a r e l  engine 

c f f  iciency v f l l  be chnckod. 

C o l l e c t  t h e  fol!owtng d a t a :  

:1) Actua l  k i l o w a t t s  ou tpu t  

determfncd from k i l o w a t t  hour meter  r e a d i n g  t a k e n  

a t  10-min. i n t e r v a l s  d u r i n g  t h e  t e s t .  

( 2 )  Fuel  consumption 

drterminet l  f r o m  i n i t i a l  and F ina l  Li l c v e l  f n  

the day  t ank .  Canvcrc t ~ j  l b a .  nf f u e l  cpnsumed, 

( 3 )  Sample of t h e  E1la1 o i l  

( 4 )  Time r e q u i r e d  f o r  lev01 t o  chnnge from L1 t o  L2 (hour 

'(he folXot11ng c a l c u l a t i o n s  0r.e mndc: 

-- (1 )  BHPN ( n e t  b i a k e  h o r s r p o u e r )  - KVA x Lff where El f  m 

.7f16 

(2 )  BHPC (Gross brake horsepower) BHF:; + UHP* where 

(1) Q 1s d c t e t ~ . t n e d  from L1 oad L2 usfnp Table  1-3b of C h a l c n t  
E n g i n e e r ' s  M3ndbaolc. ~nc~sc  be bctwcon 3-6 i n c h e s  from t l ~ c  
r a n i  t o p  before bvglnnfnp. Ll must  bc betvcen 10 - 1 2  inchen 
from t h e  tan). bottnm ~t thc cost end. 

(L) t b s / A l ( ~ ~ H R  Q 1 5 s  per hrnkc hp hour 
R1tPC x T 

( 5 )  C a l c u i a t i o n  6 above is c c r r a c t c d  to  19,350 All i / lb .  

* y w *  \%310 * f i b  
The test  w 11 be run  st loud!, af  2000 kb* and 3000 kw, ' 

6 - 2 9 -  

. . " L . L . . ' .  .... C- In,$-. .,....-, 
. . ,'I 

s i $ R . . . ; L ~ : . v w ~ ~ w ~ ~ ' ~ ~ ~ & ~ ~  . . .  &&..A ".Y- 
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Re.:. 4 

\' 

0 . 1 1  pic.ccC1 'Strrstnr f ~ e l  Conaumptlt~n Tl*qt 

:luring t h t r  two-ucck run,  scct Ion 6 . h  or' t h I s  prcop, tho dlcsel  on; inc 

of l ic lr )~rcy  w i l l  be cl~t*ckr~d. . ,. . : 
:r 

Collccc [tic fnllowln); d s t n :  

' I )  Actua l  kilowt~tts output 

dctcrmincd f r o m  k l l ~ w r ~ t t  liottr meter rend lng tnkcn 

.it 10-n~in. l n t c r v a l s  tluring ilie tc?rt. ,. 

( 2 )  fuel coiisrtmption 

detcrmincd from i n l ~ i i i l  L1 and f i n o 1  L2 lcvcl  i l l  I 

t l ~ c  day tank. C n ~ ~ v c r t  t~ lhs ,  of fuc: consumed, 
, ' ,%' 

,:$, , 
( 3 )  Siimple of t l i ~  f u e l  ( 1 1 1  

( 4 )  Tlmu rcqulrctl for  level  to c l inn~u from L, t n  L, (hours) d , / ~  .. 

( 3 )  Q i s  dctarntr~ed f r c l m  L, i~nd L, I~slrlc 'rnblc 1-3b o f  Chomtcnl .. 
Engintor's tlnndboclk, m u ~ t  l o  hotwccn 1-6 inch05 from t h t  

tank t o p  buforc bc;?ir:ninj:. .L., nust ho bgtvcen 10 - 12 inch#-, : ., 
from t l ~ c  t a n k  1)ot:nn n r  r t lo  t i : s t  clntl. 

Thc test  will  Lo ruri nL I r * : ~ d $  01' 2000 ku and 3000 k w ,  

L. lk,103 R ~ / L  
' I .  

( 4 )  I . ~ S / R H P ~ I I R  Q - 1 h~ pc*: I)ra~ht0 tip tiour , y >t .4OhL 
,ui v I ~ ; I P ~  x T 

+'I 

e'' 
I 

\% ( 5 )  Calculat ion nhnvc r s  urrrr~ctcc! t 1 7  1 9 , 3 5 0  n ~ I , ' / l b .  





CWctWiw ENEEE-021, Rm.2 Addendtrm 4 

Unit 1 Train A (D 4 1 totals 

As described above there is no net change in 03 loading therefore the load table 
from Rev. 2 Addendum t is still valid for Dl .  The table is repeated here. 

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

Unit 1 Train B (02) totals 

. LOAD PERIOD 
0-5 MINUTES 
5-30 MINUTES 
30 MINUTES - 1 HOUR 
1 HOUR- 14 DAYS 

As described above there is no net change in D2 loading therefore the load table 
from Rev. 2 Addendum 1 is still valid for 02. The table is repeated here 

D l  TOTAL LOAD (KW) 
2273.56 
2242.46 
2237.19 
'1301.98 

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

Unit 2 Train A ID51 totals 

D l  CONTINUOUS RATING (KW) 
2750 
2750 
2750 
2750 

Train A 
Added Transferable load I 480V 
Load MV-32144 

Total Difference 3.81 4.45 

. 

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

D2 CONTINUOUS RATING (KW) 
. 2750 

2750 
2750 - 
2750 

LOAD PERIOD 
0-5 MINUTES 
5-30 MINUTES 
30 MINUTES - 1 HOUR 
1 HOUR - 14 DAYS 

D2 TOTAL LOAD (KW) 
2478.92 
2406.54, 
2405.06 
1522.68 

Conclusion: The revised D5 loading does not exceed the diesel continuous 
rating. 

LOAD PERIOD 
,0-5 MINUTES 
5-30 MINUTES 

-30 MINUTES - 1 HOUR 
1 HOUR - 14 DAYS 

D5 TOTAL LOAD (KW) 
3481.05 
3447.60 
3452.12 
2579,62 

D5 CONTINUOUS RATING (KW) . 
5400 ----* * 

5400 - 
5400 ------- 
5400 



Enclosure 

Attachment 3 

ENG-ME-066, Revision 2, "DUD6 Fuel Oil Storage Requirements" 

9 pages follow 



PINGP 1083, Rev. 2 
Page 1 of 1 (FRONT) 
Retention: Life 

NGRTHERN STATES POWER COMPANY 

PRAIRIE ISLAND NUCLEAR GENERATING PLANT 

CALCULATION COVER SHEET 

Calculation Number: ENG-ME-0 66 ' 
Calculation Rev. No.: 2 Addenda No.: 

Calculation Title: D5/D6 Fuel O i l  S to raqe  Requirements  

-. 

Safety Related?: Yes 

Calculation Verification Method (Check One): 

Design Review Alternate Calculation C] Qualification Testing 

Scope of Revision: 

1. Update to r e f l e c t  changes in D5/D6 load ing  

d 17 and 6 dav m e s  
. . 

3 

Documentation of Reviews and Approvals: 

Originated By: M Thompson mmh Date: 4/4/00 

Checked By: x. Cc\e, Date: 4 1'7 / Zoco 

Date: 4 17 /2 U D  

--- Date: 4/31 .2 .a~ u 



PINGP 1083A, Rev. 2 
Page 1 of 2 (FRONT) 
Mention: Life 

CALCULATION VERIFICATION CHECKLIST ., 
Calculation No.: ENGJVIE.066 Revision No.: 2 

Use of Computer for Calculation 

1 7 )  Manual Calculation (no computer results) 
/ J  Computer 
71 Verified Prctgram (Reference Provides Verification) I--) Unveritkd Program (Verification of Results Required) 

V e r l f i c a t l o n ~  ' (Refer to SI'e Engineering Manual, Administrative 
Standard 1.2,31 

1.0 Purpose A 

Clear objective and problem statement. 
Identification of affected structure, system, andlor component. 
ldentificatlon of the intended use of the calculation results. 
Identification of summary results. 

1.0 Methodology 

Discussion of the methodlapproach and major steps. 
Definition of any limitations of methodology. 

1.0 Acceptance Criteria 

Clear definition of the acceptance criteria. 
Exceptions clearly defined. 

1.0 Assumptions 

Sufficient rationale to permit verification of assumption. 
Unverified assumptlons identified as such. 
References provided for assumptions. 

1.0 Design Inputs n 

All applicable design inputs identified. 
- CODES, (ASME, CFR, STATE, etc.) 
- STANDARDS (IEEE, ANSI, ANS, ASTM, etc.) 
- USAR 
- Design Criteria 
- input Data 
- Regulatory GuideslRequirements (NRC, EPA, STATE, etc.) 
- Design Bases Documents 
Appropriate verification of walkdown information. 



PlNGP 1083A, Rev. 2 
Page 2 of 2 (BACK) 

CALCULATION VERIFICATION CHECKLIST 
(Continued) 

Veiincatlon Item 
0 

6.0 Calculations 

Correct formulaslmethods 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 inputloutput. 
Reference provided, as appropriate, for sketches. 
Sufficient basedratlonal provided to permit verification of engineering 
judgment. A 

6.0 Conclusions 
104-06-00 

Clear statement of the calculation results and consistency with the L 
problem statement and objective. 
Acceptability of the results clearly defined. 
Recommendations for unacceptable results, provided, if applicable. 
Clear definition ~f limitations or requirements imposed by the calculation 
necessary to maintain the y&d&y of Ule results. A 

6.0 References 
104-06-00 

All pages of the attachments labeled with appropriate information 
(attachment no., project calculation no., revision no., number of sheets 
(Sht - of -)I. 

L 
/ ,  

6.0 Verification Disciplines 

DesIgnlCalculation verifier proficient in discipline of verification. 
Multidiscipline verification obtained if needed. 

6.0 Administrative 

Calculation prepared neat and legibly with sufficient contrast to allow 
satisfactory copies to be produced. 104-06-00 
Calculation numberlrevision 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. 

&---- 
Calculation properly logged in the Site Analysis Index. 
Analysis of Record form completed (PINGP 1075). 



ENG-ME-066 Rev 

DSm6 Fuel Oil Storage Requireme~ts 
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. 
I 
I 

2.0 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 tirne frames noted in different scenarios stipulated in the 
USAR and the Technical Specification bases as discussed in Section 4.0. 

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

4.0 Acceptance Criteria 

The USAR and th.e 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 
Technical Specification bases for Section 3.7. 

2. Two EDG's 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, 

The new standard Tech Spec will contain conditions that use 12 day and 6 day 
quantities. To support this, additional calculations aie 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, I 



ENG-ME-066 Rev. 2 
~ h k &  ~ c &  

age 2 

ANSI N 195- 1976 includes hvo optional methods for calculating minimum 
required he1 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 IJnit 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 1 1). 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 ivputs 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 rest. 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 
arc ass:lmed Z?jr thw evaiuatian. 



0 Fuel Used = 1.5 hour * 5400 kW * 0.07 t l  goYkWtk = 578.3 gallons 

6.2 One EDG operating at rated load for seven days. 

Fuel Used = 7 days * 24 Hrs * 5400 kW * 0.07 14 gal/kW/hr = 64,774.1 gal 

Adding in the fitel consumed during the test yields the total minimum fuel 
inventory required: 578.3 + 64,773.1 = 65,352.4 gallons. 

6.3 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-02 1 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 Unit 2 EDG, with new loading as follows: 

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

To allow fhture 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 
consewative. 

Fuel Used (1 EDG) = 
( I  hr*3600 kW + 167 hrse2700 kW) * 0,0714 
= 32,45 1.3 gal 

t Testing + -. 578.3 
--. 33,029.6 gal 

+ 10% * 1,l - 
= 36,332.56 gal 

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

6.4 One EDG at Actual Load for 14 days, 

Using the same load profile as in Section 6.3 

Fuel Used = (1 hr * 3600 kW t 335 hrs "700 kW )* 0.07 14 
= 64,838.3 gal 

+ Testing t-578.3 



= 65,4 16.6 gal 
-t 1 os'o +1.1 - 

= 71,958.3 gal 

6.5 Fot Prwe use in the new Tech Specs, the following two variations are calculated: 

I .  Two EDG's operating at actual load for six days. I 
Using the same load profile as in Section 6.3 but one day less yields: I 
Fuel Used ( I  EDG) = 

(1 hrc3600 kW + 143 hrsr2700 kW) * 0.0714 
= 27,824.58 gal 

+ Testing +m 
=? 28,402.88 gal 

+ 10% * 1.1 - - 31,243.17 gal 

For 2 EDG's = 2*3 1,243.17 = 62,486 gal I 
2. One EDG operating at actual load for twelve days I 

Using the same load profile as in Section 6.3 but two days less yields: I 
Fuel Used = (1 hr * 3600 kW + 287 hrs * 2700 kW )* 0.0714 - 55,584.9 gal 
+Testing -678.3 

= 56,163.2 gal 
+ 10% *1.1 - 

= 61,779.52 gal 

7.0 Conclusions 

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 he1 
requirement of 72,665.1 gal. Tech Specs requires 75,000 gal. This margin (2335 gal) is 
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: I 



The acrid load is based on a DBA -+ LOOP and assumes that the load remains 
constant for the entire 14 days. As the w.it is stabilized, the diesel loads would 
reduce. 

For both diesels operating at 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 profilz 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 he1 
consumption which is less than the DBA load total. 

Fuel = 14 days * 24 hrldy * 2602 kW * 0.0714 gallkW/hr 
= 62,423.02 gal 

-t Test -I- 578.3 - 
= 63,00 1.32 gal 

4- 10% *l,l 
= 69,301.45 gal 

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

The calculation assumes a he1 oil temperature of 120F. 75F would be a more 
reasonable assumption. The reviewer notes (attached to Revision 1) show that 
using a &el oil temp, of 75F would require more than 3000 gal less than the result 
using the 120F he1 oil temperature. 

The calculations for two EDGs operatir~g 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. 
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1.0 Pumm 

r Clear objective and m e m  slatement. 
IdenUficatIon of affected strudure, sysMfn, WM component. 

r Identification of the idended usa of the calculatiM1 results. 
ldsrrtificetion of summary cesults. 

2.0 Methodology 

Dlsarssion of the methodlappfoach and major steps. 
Definition of any Ihitatbns of methodology. 

3.0 Acceptance Criteria 

Clear deftnilion of the acceptance criteria. 
Exceptions cleialdy defined. 

4.0 Assumptions 

Sufficient rationale to perrnn verification of assumption, 
Unverified assurnptions Mentified as such. 
References provided for assumptions. 

5.0 Design Inputs 

All applicable design inputs identified. - CODES, (ASME, CFR, STATE, etc.) 
- STANDARDS (IEEE, ANSI, ANS, ASTM, e1c.j 
- USAR 
- Design Criteria 
- Input Data - Regulatory GuideslFiequirements (NRC, EPA, STATE, etc.) 
- Design Bases Documents 
Appropriate verification of walkdown infolmation. 



r Clear statement of the calculation results and consistency with Ule 
p robh  statement and objective. 
Acceptability of the results clearly defined. 
Rc=ommendatlons for unacceptable results, provided, if applicable. 
Clear definition of Iltnitations or nquinmonts imposed by the ceIcuIetIon /& 
necessary to maintain the yalidity of the mults. 

8.0 References 

All pages of the attachmenls labefed with appmpriate informetion 
(attachment no.. ~miect calculation no.. nevisjon no.. number of sheets 
(sht , of J). ' 
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9.0 Verification Disciplines 

Design/Calculatioo verifier proficient in discipline of verification. 
Muttiiiscipllne verification obtained if needed. . 

10.0 Administrative / 

Calculation prepared neat and ltqibly with ~ ~ f f i e n t  contrast to allow 
satisfactory copies to ba produced. 
Calculation numk8rlrevision and sheet number provided on each page, 
Revision block and revision bars completed for revised calcs. 
All attachments provided are included in page numbering. 

s Calculatfon's name and subjed appropriately identified. 
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The pwpcrse d Ws revision to ENEME466 is to: 

2 0  METHODOLOGY 

l'he method used in this calculation will be the same at that used in the o r w  
issue. 

1. Detmine thefuel consumpUonratft per KW. Thir wad ~~ 
determinedinrevbiono: Providedtheloador,thsdkrd&over2100KW, 
the feel- will IW wuw 215 m m ~  (W ~ C W  
figure). This is cxmwotiw, atj the dierel load imrrawr, ttn fiwr 
consumptionrate-. 

2. Determine thcr total krel conwmption using equipmcmt loads from U W ,  
Table 8.4-2 and the framer ndad kr different scmmlus stipulated h the 
USAR and i h  Technical Specificstion bases, 

~ t h e U S A R o r r d ~ T ~ S ~ b a r e r , t h r e o m ~ ~ l c l m v i o s  
are pmmted for the Unit 2 diesel generatom. 

1. One EDG operating at r$ed load for reven days. This bad8 it fwnd in 
the Technical Specifictation baser for Section 3.7. 

2. Two EOGs operating at rtdual load for seven days. This bark is found in 
the USAR, Section 2.4. 

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



Page2af8 I pi;? c :  
$ :;. 
2. .; .. . . . ANSI N195.1976 inchdm tws optianolf matho& Bor ~lcuktkrg minimum 
f! required fuel oil storage volume requirements: 

1. ED0 operates at rated load for 7 days, or 

! ., 
. .. . 2. Time dependem of diesel generator loads. 
.*:> 
I/% 

... 
,x.., 

ANSI N195 stipulates that an allowance for fuel consumption required by 
I '  .: : 

pen'odic testing be includsd and, if option 2 irr chosen, a 10% margin be added. 

The Technical SpecMcation8 apecyc that a minimum of 75,000 gallom b 
available in the Unit 2 diesel fuel oil st- tanks. Zero levcbl irxficatlon in er Unit 
2 fuel oil storage tank is at 130 gallons. fhe centerline of the trmtfQK 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 31). 
Fuel oil transfer pump NPSH calculation (Reference 10) shows that m a t o  
NPSH is available with the level at the top of the pipe. Centerlim of the &vet 
indication tap is 5'6' be lw tank centerline (Reference 12), Therefon,, zero 
indicated level in the tank would provide Wficient fiHl to enswe thb pump 
suction is completely covered. In Wition, margin rhould be availeblo for 
potential level indication uncertainty, This margin is accounted for in the 
calculations. 

5.0 DESIGN INPUTS 

'ke design inputs used in this analysis are ths same as those used in Revirion 0. 

6.0 RESULTS 

6.1 FuelConaumptlonRate 

Bawd on revision 0, the following fuel ammpth l  rote is used in lhis csrlculotiocl. 

For diesel load war 21 00 KW, the r a t s i s 2 1 5 ~ m o O r .  Dkwl 
fuel specific volume is 3.32 x I-Bared on these vsk*., the fuel 
camumptirx, rate is 0.071 4 gaUKWnw#. 

6.2.1 Fuel consumption during testing , 

ANSI N195 MlOgaab including t,m allcrwance for periodic testing in the d d e m m h  I .  

of minimum required fuel oil inventory, The most limiting test is the 18 month test 
Hawlever, it is mwmbte  to assume that operatorrr wtdd ensum thot furl dl 
volumes would not decrease below minimum required vdumcn dua to twthg, In 



, KW. 1 . 5 ~ e t ~ U W i r ; ~ t s # m + d f b t ~ ~  

'. . 
Fud Used = 1.5 hourb5400KW"0.07140atlKH#hr=578.3011(n(7t 

i z  

I -  "< 
6.2.2 O~~EDGo(sarstkrgatratedkadPor~dap 

Fuel Used = 7 days "24 hairs *5400 KW*0.0714 @MVAr = 64,774.1 gol 

6.2.3 Two EDGs operating at adual load for seven days 

The EDG load in the USAR Table 8.4-2 is as folkws 

0 - 5 minutes 3813 KW 
5 - 30 minutes 3704 W 
30 min - I how 3788 KW 
1 hour to 14 days 2916 W 

Tho avorage first how load is lass than 3800 KW. After the first hour, the prolib 
assumes the load remains cmstmt thq$uU W 14 days. This is very 
consewative. For example, this profile assume8 that the AlW  pun?^, (234 KV9 
temainsinoperatiorofortheentira 14days, whenin fact, the ARNP~mgwwld be 
sewred shsrtry into the event. CcmwvativeJy ammhg the AlFW Pwnp is secuPed 
after eight hours, tfw load would be reduced to 2682 KW. 'Ihue, the load profile 
used for this ovaluatiw is as follcnrvs: 

0-1 how 3890Kw 
1 - 8  ~ O W S  2916 KW 
8 hour - 14 days 2682 #W 

Fuel Used (i EDG) = 
(1 b53800 KW + 7 hra"2916 KW + 460 hrs'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 * 36,240.0 = 72,481.7 gal 



f-udlbed =(1hr*38b0KW+7he2916KW+Wtr,*~KW)*0.0714 
=64,!mgal 

+T* +- 
= 65,117.3 gal 

+ 10% 3 
71,629.1 gal 

A ! 3 ~ a b o v g , ~ f u e l b ~ b y t h e T ~ S 9 e d f i c a t i o r # r  
(with rmgin) for opedon d the Unit 2 D ' i  Genaahm. This margiPl is adeqmte 
to rwcownt fix potential WJumE#rt mmtaintlerr and any wdoreseen aedible 
ocammcm. 

In additii, the follm.ng cwwwatim are used in this analysis: I I 
1. The road profiles are very cmswvative. The actual lasd is bnsed on a DBA 

+ LOOP an$ assumes that the load remains constmt for the entire, 14 days. 
As the wit is stabitid, tfte diesel loads wwld reduce. 

Fwlbothdieselsoperatingatadualloadfor~dgrs,adtfitiwral 
fusl can be cbliveued well within this time frame. 

Far one dieriel operating at actual load for 14 days the pmfile is very 
cansewme. The 14 days of operation (without refilling the storage 
tanks) is based on a design basis flood, which vulould not indude e 
D M  7hs profile in this case would be due to a LOOP (2353 KW per 
USAR, Table 8.44). This would mtt in the fdkrwing fuel 
cansurulption. 

F i l  = 14 days 24 hr!i$y * 2353 KW 0. !I?? 4 gaIMWbx 
= 56,449.4 gal 

+Test + 578.3 
= 57,Q27.7 gal 

+ 10% * 1.1 
62,730.5 gal 

2. The time dependent loading method indudes en additional 1096 margin. 

1OtZW6 NSP EUOMEM&DOC 
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1 ANSI M195-1976, "Ameria Nationd Standard, Fuel Oil Sy8kwm fw Stanay 
Dim Generaton.' 

2. NRC Regulatory Guide 1.137, "Fuel Oil Sptem lrar Stndby D i  Olllsnton,' 
Rev. 1, dated Odober, 1979. 

3. Technical Specifition Bases 8.3.7, "Auxilii  Ebdricd Sydun." 

4. USAR, Ssdion 8, 'Plant Electrical System," 

5. USAR, Section 2, 'Plant site and Ew-," 

6. Calculation ENEEE-021, 't)W Generator Stbady Loilldrrrg for wt SI E W  
Carcurrent with a Loss of W i t e  Pow# (LOOP) for Dl, M,M, 08,' R4virkrr 2. 



214 QNWhm at full load and 42760 kJ&g 
213 @lWhm at 3 4  load 
223 @KVVhm at 1R load 60 deg F and SG=0.84 (actually in SACM Lab Rep014 901417). 

s&ummam 
Fud is No 2 diesel dl at 28 deg API min and can range up to 39, For an API of 30 the heat valw ranges 18250 BWlb low 
to 19420 W b  hlgh. API of 40 ranges from 18500 to 10750 (Mark's 9th Ed Pg 7-14). 

The FDI High heat value includes water vapor Reat of ev8pormtlon, not useful energy to the engine. Low heat value applies 
as net useful eoergy to the engine. 

FDI Ltr FN-12177 stomga capacity wwes for a range of APl/temperature are for information only. The mKpt cam *rags 
temperature at 120 deg F is not valid (too high) since it represents the day tank design limit, Underground vault storage 
temperatwe is realistically about 65-70 dog F. 

ESU-1415 2-27-91 determined the fuel heat valw is 18039 BtuAb from SACM factory testa. This is the low hart value, 

ASME PTC 17, 1073, Pg 6 Item 2.7.2 calls for low heat value of fuel to be used for tedr. 

Fud consumption per ESU-1416 far 2 engines at combined output of ! N O  K W  is reported at 208 gKWa and 
con;edponds to 353.2 galfir for 1 ganset (2 engines; SACM fuel dl per lAWQOI417). - 
Joules, mean (Marks Handbwk 9th Ed Pg 1-20) 

Joule . . . . -. 
Cal 

= 25 1.827171 calorierlBtu 

353.2.7.24 = 5.93376.10~ gallons for 7 24 hr drys et 5400KWe. 

I ,264 1 73 
5 0.264 173 galniter ,g4e idOO gaUgr ar usad in ESU-1416 for SACM 

3.785'4 414491740'' ~ ~ 0 . 8 4 ~ , ~ ~ 1 n . a a d . o ~ .  

Ggr 3.144017~10' 

Check Calculation, API, SACM Data . 

Ref: Steam Plant Operation 0th Edition Pg 130 

API = 36.952381 Far W*0.84 It 60 dog F. 

208~Gp5400 = 353.237077 Gallon8 per hour using spcrcMc heat rate (208 glkwe) of E8U-1415. 



.One extra day is i o d ~ ?  repesgntiq a day's test run ....... 
@KViYof m) X W g  X KWe X hrs = Ods {at 60 deg F, SG 0.84, API 37) 

.Using OlMIsat Tee* Manual .... and mchnical W m ,  ..., , ~ g r  =3.144917~10"~ .Gauprn 
- 

.203.Gg~3S61.28*(7.24 - 24) 56.81681*10~ 5400 
.Gallons @ gMWm=203 

-.--- - 
'-971 

- 5.561277. lo3 per DLTC-1805 pg 35. 

.Ud;lng Prairie Island Experieirw .,.,,.. ,210 # W e  .,.,, .Gallons @ @iWe=210 per 

.Using Factory Test Experience .......... 212 g lWe 

.212.Gg~5400.(7.24 .. 24) m6.912578. lo4 .Gallons .Gallons @ glKWen212 per 
Figure 1 as the mean 
engines' factory tests. 

ENGME-OB6 Rev 1 Scenario @KWe(or m) X Gallg X W e  X hrs 1 Gals (at 60 dsg F, SO 0.84, API 37) 

.One EDG operating at rated load following 1.5 hr test load 

216.Ogr~5400.(7.24 1.5) =6.217652. la4 .~s~tons . ~ g r  =3.144917* 1 0 " ~  .Gallgram 

RANGE OF SPECIFIC FUEL RATES, 120 deg F, 7 4 A Y  Storage Needs: 
- -. - . - . . . 

.One extra day is included reprewting a dbly's test run....... 

.Gallondgram for 120 deg F .Gallons @ glKWeo212 per 
Figure 1 as the mean 

212-~grh-5400-(7.24 - 24) = 7.30049- to4 .Gallons engines1 factory tests. 

.Gallons @ glKWe=216 per 
(210 g/KWm)/(0.971) as 
converted to KWe basis. 

ENG-ME-066 Rev 1 Scenario glWe(ar m) X GaUg X KWe X hrs = Gals (at 120 deg F SG 0.64, API 37) 

.One EDG operating at mted load following 1.5 hr test load 



FIE: EMWE-066 
OCT 23,1989 
Review Ndas 

R M n g  to t jTSM3W Edition by BBW, page 51  9 Figure 8, for temperature and volume correction W w ,  the , 
value for 75 deg F ie 0.995. Apgdyirrg this to tha Factory SG of 0.84 (60 deg F), the corrected SO is ,8358. , 

Resohring for gaVgr ...... 

0.264 173 G f p )  : - -Ap-- .Gslslliter @ aM conditions and 
.8358.1000 converted for Gattclgnms 

.Ggrm = 3.16072*10"~ .Gallons/gmm 
.Gallgr usvbd in ESU-1415 SACM fuel at 0,84 SG 
API 37,00 deg F, and corrected to 95 dsg F. 

.Gallons @ glKWe~216 per 
(21 0 g/KWm)/(O,Q'll) as 
converted fo KWe beds, 

ENG-ME-084 Rev 1 Scar~ario g$KWe(or m) X GaVg X W e  X hr8 = Gals (at 75 deg F, SG 0.64, API 37) 
.One EDC3 aperating at rated load fallowing 1.5 hr test load 

215~0gm~5400~(7.24 + 1.5) r- 6.219966-lo4 .Gallons; Para 6.2.2 ENG-ME466 Rev 1 for 75 d6g F Fwd 

.nME DEPENDENT Method wtth Va~~lous Storage Temp and Speclflc Fuel Rates 
--~-P..,..-..-,.------.- .---l-.-+". 

ENG-ME-086 Rev 1 Scenario glKWe(or m) X Gal/g X KWe X hn = Gals (at 120 dag F, 30 0.84, API 37) 

' .Ggrh =3..?214.10'~ .GaVgram for 120 deg F 

.Two Ems Operating Over 7 Days st Adual Load (stepped aeguenw) 

.SL . 3800 - ?,2916 . 160,2682 . 1.5~5400 .TOW W e  for 10enW including 1.5 hr testing 

2 l5.ogrh~SL = 3.29509 1 0 I o4 Aallons for I Ciensat 

.2.215*Ggh.SI, =6.590181* lod ,~allons f~ 2 Gen8eb 

.2.2i5~Ggrf1.SL* 1.1 = 7.249199~10~ .OIIlwk@ Ibr 2 WUfI 10% O m ;  Par4 1.2.3 f!W.mQw Rev 1 

ENG-ME-OCJII Rev 1 14 Days sn<we(or m) X GaUg X KWs X h n  = Gain (at 75 deg F, SG 0.84, API 37) 

.Gznn=3.16072*10' .Galslgnrmat75degF 

,2~2IS~Ggrm-SL-l.l =6,8985~*10~ .Gallons for 2 Gsnret, with 10% eKfra if stofed at 75 dog F 

.One EDG Operating Over 14 Days at Actual Load (at 120 deg F Fuel, SG 3.84, API 37) 

,TId 3300 -. 7.2915 - 328.2682 . 1.5.5400 .Total KWe including 1.5 hr teating 

215~Ggrh~Tt.l.l -7.163924-10' Mknr for 1 C h m o t M  10% extra Pan 6.24 LING-W-486 Rov 4 

215.Ggnn.TL+l.l ~6.817354-10' .Galonsfor 1 OenMtwfth 1096 exbe if stored at 75 dsg F 
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PlNGP Calculation No. ENME466; Revision 0 Sheet 2 of 12 

Prepared by: Verified by:#Date: q&k 

1.0 Introduction and Purpose 

1 . I  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 calculation, 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 inlr;ning 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 05/06 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 reflected in Section 4.0, 
I1Acceptance Criteria." 

1.2 Licensing and Design Basis 

a. The PlNGP 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 PlNGP Technical Specification (Reference 2.) specifies: "a fuel supply 
of 75,000 gallons is available for 05  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 seven days. The corrservative 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. 



PlNGP Cdc-3~laWn No. ENO-ME-066; Revision 0 Sheet 3 of 12 

d. I-: addition, Subsection 3.5 of the Design Report invokes ANSI N195 and 
Regulatory Guide 1.1 37 (Reference 4.). Particulars follow: 

Subsection 5.2 cf N435 spdfies that the Fuel Oil system be designed so 
that a single failure will nd result in loss of minimum EDG capacity. Further 
that adequate storage capacity be provided to operate minimum EDG 
capacity per unit (one EDG in Prairie Island's case) for seven days following 
a DBA (SI event), a 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 D51D6 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 
loads, even under limiting, and conservatively calculated, QBA conditions, are well 
under the capacity of D5 or D6, this less conservative is not inappropriate, Also, 
PlNGP 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. 
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3.0 Analysis Method 

3.1 Determine the EDG fuel consumptior; rate per W of output at a 41 AF?I grade 
and 1 W 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 Oil 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 Oil 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 PlNGP USAR 
commitment). 

5.0 Assumptions 

5.1 Diesel generators ("EDGsW) 05 and D6, and associated storage tanks, are of 
identical design, manufacture, installation and test; therefore they are considered 
ide::ti~ai for the purposes of this calculation. EDG D5 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 API grade (Reference 12.). 
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5.3 Emergency equipment will operate at full load ratings and in the modes 
decignated in SVLOOP defined scenarios reflected in, and with the total loads 
determined by, PlNGP Calculation ENG-EE-MI (Reference 10). 

5.4 Fuel Oil temperature will be 120"F, the system maximum design temperature 
(Reference 1 7.). 

6.0 Design Inputs 

1. XHAIW-2610-1364 [SACM Doc. DLTC 16051, Rev. A, March 1, 1991, Instruction 
Manual; Paragraph 2-1 2-2-8. 

2; XHIAW-2610-1369 [Jeumont Schneider Doc, 6SN0055JI Rev. 2, NSP Tech 
Manual: 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. PlNGP Tank Book, D5 Fuel Oil Storage Tank (21), July 1, 1393. 

5. PlNGP Tank Book, D5 Fuel Oil Day Tank (21), July 1, 1993. 

6. PlNGP Calculation ENG-EE-021, Rev. I, September 30, 1993, Diesel Generator 
Steady State Loading for an SI Event Concurrent with a Loss of Off-site Power 
(LOOP): for Dl,  02, 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 1 8, 1993, File 89Y974-D130. 

9. Greg Thoraldson/James Pryatel telecon December 12, 1993, File 89Y974-0130. 

10. PlNGP Surveillance Procedure SP2334, Rev. 2, September 3, 1993, D5 Diesel 
Generator 24 Hour Load Test; page 2. i 
11. Marks Standard Handbook for Mechanical Engineers, Eigth Edition; page 7- 
16, Table 1 1 (Heating Value of Petroleum Oils). 

12. Crane Technical Paper No. 41 0, Flow of Fluids, 23 rd  Printing, 1986; Fage A-7 
(Specific Gravity - Temperature Relationship for Petrolei~m Oils), And page A-6 
(Properties of Water). 
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7.0 Analysis I 
7.1 EDG Consumptlon Rate: 

Petroleum oils are standardized at 60°F (References 15 & 16). I 
- Minimum acceptable fuel oil API Gr [maximum density] is 28 
(Reference 7). 

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

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

API Gr 28 -. 0.89 SpG 
API Gr 41 4 0.82 SpG 

4 
Minimum density: 

3.34 #/gal[H,O] 0.82 = 6.84 #/gal. 

Conversion to gal/gr. for specific volume (SpV): 

1) SpV = 1#/454 gr 1 ga1/6.84# = 3.22 x 10" gal/gr 

Correction due to higher Heat Value at the min. SpG, from Attachment 2 
(extracted from FDI/SBO calc. M0379-FO-001, Rev. 2): 

Correction due to 120°F (assumption 5.4), as opposed to 60°F standard (from 
Attachment 2) SpG at 120°F is 0.80; 

3) 0.82 SpG/0.80 SpG = 1.025 

Corrected SpV from I), 2) and 3): 
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Now, calculate D5/D6 EDG output per gallon of fuel oil: 

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

5) 210 gr/KW-hr 1 KWJ.971 K\V. = 216 gr/KW,-hr. 

Further, from 4) and 5): 

€3) 216 gr/KW, 3.32 x lo4 gallgr = 7.17 x 10'~ gal/W,-hr 

7.2 Scenario EDG Fuel Oil Requirements 

a. EDG testing: worse case is 24 hour test, from Referefice 14 and eq. 6): 

7) (22 hrs 5400 KW, + 2 hrs 5600 KW,) 7.17 x 10" gal/KW,-hr = 
9,321 gal. 

b. 7-day post accident (Sl with LOOP); Reference 3: 

i. Conservative method - 100% of rating (5400 W e ) :  

Add test consumption, from 7) to 8): 

9,321 gal + 65,046 gal = 74,367 gal. 

i i .  Time dependent method, from Reference 10 and Attachment 3 (extracted 
froin FDI/SBO calc. M0379-FO-001, Rev.. 2, OK to use since values more 

. conservative than SACM Instruction Manual, Reference 5): 

0-1 hour: 

9) 1 hr 3280 KW, 219 gr/KW,,-hr 3.32 x lom4 gal/gr = 238 gal. 



Pl- Cdsul- No. ENSMEW. Revidon 0 Sheet 8 cf 12 

Prepared by: - --- -. v 

1 ht - 7 days (157 hrs): 

10) 167 hr 2382 KW, 4 230 gr/KW, 3.32 x lo4 gal@ = 30,376 gal. 

From 7): 9,321 gal. 
From 9): ,238 
From 10): 30.376 
Subtotai: 39,935 gal. 
+ 10% 
7-day total: 

3,994: 
1 1 )  43,929 gal 

c. 1 eday post accident (St 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 1OJgallgr = 60,934 gal. 

14 day total, from above: 

1 2) 238 gal + 60,934 gal = 61,172 gal. 

7.3 Tank Capaclty I 
Fuel Oil Storage Tank (FoV), Reference 8: 30,798 gal, 

Day Tank volume (DtV), Reference 9: 600 gal. 

Baseline Fuel Oil requirements, derived from Subsection 1.2 and Section 4: i I 
I 
I 

3 r F;oV + 1 MV: I I 
13) 3 4 30,798 + 1 600 = 92,494 gal. 
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8.0 Conclusions 

The capacity of the 05/06 Fuel Oil Storage Tanks have adequate capacity to 
satisfy 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 for 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): 

43.929 gal (acceptable) 

b. Acceptance Criteria 4.0 b: 

Minimum volume for 2 EDGs, 7 days actual, from 10): 

2 x 30,376 gal. [I EDG - 7 days actual] = 60,752 gat. ,(acceptable) 

c. Acceptance Criteria 4.0 c: 

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

61 .I 72 gal. (acceptable) 

This volume includes 600 gallons from the Fuel Oil Day Tank, per Reierence 9 and 
equation 13), above, which is routinely available through procedural and set-poinl 
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, 
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Attachment 6 

1 ES-1.2 Transfer to Recirculation 
Revision 21 

23 pages follow 



LEVEL OF USE 

Number: 

1 ES-1.2 

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. 

T i t l e :  

TRANSFER TO RECIRCULATION 

Page 1 of 15 

Revision Number: 

REV. 21 

EFFECTIVE DATE: 

5/29 /09  
PORC REVIEW DATE: 

5/6 /09  
OWNER: 

D. Smith 



A. PURPOSE 

Number: 

1 ES-1.2 

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

B. ENTRY CONDITIONS 

T i t l e :  

TRANSFER TO RECIRCULATION 

This procedure is entered from: 

Revision Number: 

REV. 21 

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

2. 1ECA-0.2, LOSS OF ALL SAFEGUARDS AC POWER RECOVERY WITH 
SI REQUIRED, and used as guidance for recirculation 
alignment on low RWST level. 

3. 1ECA-2.1, UNCONTROLLED DEPRESSURIZATION OF BOTH STEAM 
GENERATORS, on low RWST level. 

4. Other procedures whenever RWST level reaches the 
switchover setpoint. 

C. Al-rACHMENTS: 

ATTACHMENT K: Unit 1 Alignment For Switchover To 
Recirculation 

Page 2 of 15 



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

Revision Number: 

REV. 21 

Number: 

1 ES-1.2 

ACTION/EXPECTED RESPONSE 

Page 3 of 15 

T i t l e :  

TRANSFER TO RECIRCULATION 

RESPONSE NOT OBTAINED 

Switchover t o  r e c i r c u l a t i o n  phase may cause high 
&kt2 r a d i a t i o n i n t h e A u x i l i a r y B u i l d i n g .  

NOTE S t e p s  t o  e s t a b l i s h  r e c i r c u l a t i o n  f low SHALL be performed 
wi thout  delay .  FR procedures should NOT be implemented 
u n t i l  completion o f  t h i s  procedure. 

1 Prepare For Switchover To 
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 

IF o f f s i t e  power i s  l o s t  a f t e r  S I  r e s e t .  THEN manual - 
a c t i o n  may be required t o  r e s t a r t  safeguard equipment. 

2 Reset SI 

3 Reset Containment Spray 

4 Check Both Trains Of Safeguards 
Pumps Available For Recirculation 

5 Stop One Train Of Safeguards 
Pumps: 

RHR pump 

SI pump 

CS pump and place in 
" PULLOUT" 



RESPONSE NOT 

NOTE S t r o k e  t i m e s  f o r  RHR s u c t i o n  v a l v e s  from t h e  RWST and 
Sump B a r e  a p p r o x i m a t e l y  t w o  m i n u t e s .  Comple t ion  o f  
v a l v e  s t r o k e  i s  NOT r e q u i r e d  u n t i l  s p e c i f i e d  by a  s t e p .  

6 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 
MV-32084 1ES-1.3, TRANSFER TO 

RECIRCULATION WITH ONE 
-OR- SAFEGUARD TRAIN OUT OF 

SERVICE, Step 1. 
MV-32085 

I F  RCS p r e s s u r e  i s  g r e a t e r  t h a n  S I  pump s h u t o f f  head - 
p r e s s u r e .  TXEN the S I  pumps SXALL b e  s t o p p e d .  

7 Close SI Test Line To RWST - IF one valve closes, THEN 
Valves: go to Step 8. 

MV-32202 -- IF NOT, - THEN locally 
close one valve. 

MV-32203 

8 Verify RHR To Reactor Vessel Manually open valve (s) . 
Injection Valve Alignment: 

MV-32064 - OPEN 

MV-32065 - OPEN 

9 Align CC To RHR Heat Exchanger IF valve does NOT open, 
For Idle RHR Train: THEN go to 1ES-1.3, 

TRANSFER TO RECIRCULATION 
Open MV-32093 WITH ONE SAFEGUARD TRAIN 

OUT OF SERVICE, Step 1. 
-0R- 

Open MV-32094 

10 Check Containment Level - Check containment Sump B 
GREATER THAN 2.0 FEET level greater than 76%. 

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

Number: 

1 ES-1.2 

Page 4 of 15 

T i t l e :  

TRANSFER TO RECIRCULATION 

Revision Number: 

REV. 21 



ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED 

11 Check If RHR Suction Can Be 
Aligned To Containment Sump: 

a. Verify RWST to RHR a. WHEN valve is closed, 
isolation valve for THEN continue with 
idle RHR pump - CLOSED: Step llb. 

MV-32084 IF valve does NOT 
close, THEN go to 

-0R- 1ES-1.3, TRANSFER TO 
RECIRCULATION WITH ONE 

MV-32085 SAFEGUARD TRAIN OUT OF 
SERVICE, Step 1. 

b. Check Sump B to RHR MV b. WHEN bonnets have been 
bonnets vented per vented, THEN continue 
ATTACHMENT K with Step llc. 

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

MV-32075 MV-32077 

-0R-  

MV-32076 MV-32078 

12 Check If Second Containment 
Spray Pump Can Be Stopped: 

a. Containment spray a. Go to Step 13. 
pumps - ANY RUNNING 

b. Containment pressure - b. Go to Step 13. 
LESS THAN 20 PSIG 

c .  Stop CS pump and place 
in "PULLOUT" 

Page 5 of 15 

Revision Number: 
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Number: 

1 ES-1.2 

T i t l e :  

TRANSFER TO RECIRCULATION 



c .  Check for low head 
recirculation: 

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

Revision Number: 

REV. 21 

Number: 

1 ES-1.2 

2) RHR flow - GREATER 
THAN 950 GPM: 

Ti t le :  

TRANSFER TO RECIRCULATION 

d. Go To Step 15 

NOTE S t r o k e  t i m e s  for  RHR s u c t i o n  v a l v e s  from Sump B a re  
approx ima te l y  two minu te s .  

13 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 13b. 
FULL OPEN: 

IF valves do NOT open, 
MV-32075 MV-32077 THEN go to 1ES-1.3, 

TRANSFER TO 
-OR- RECIRCULATION WITH ONE 

SAFEGUARD TRAIN OUT OF 
MV-32076 MV-32078 SERVICE, Step 1 

b. Start idle RHR pump b. IF pump can NOT be 
started, THEN go to 
1ES-1.3, TRANSFER TO 
RECIRCULATION WITH ONE 
SAFEGUARD TRAIN OUT OF 
SERVICE, Step 1 

c. Go to Step 14. 



RESPONSE NOT OBTAINED 

14 Align Idle SI Pump For 
Recirculation: 

a. Close SI pum suction E a. IF valve does NOT 
isolation va ve for close, THEN go to 
idle SI pump: 1ES-1.3, TRANSFER TO 

RECIRCULATION WITH ONE 
MV-32162 SAFEGUARD TRAIN OUT OF 

SERVICE, Step 1. 
-0R- 

MV-32163 

b. Open RHR supply to b. IF valve does NOT 
idle SI pump: open, THEN go to 

1ES-1.3, TRANSFER TO 
0 MV-32206 RECIRCULATION WITH ONE 

SAFEGUARD TRAIN OUT OF 
-OR- SERVICE, Step 1. 

MV-32207 

c. Check RWST level - c. Perform the following: 
LESS THAN 20% 

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. 

d. IF pump can NOT be 
started, THEN go to 
1ES-1.3, TRANSFER TO 
RECIRCULATION WITH ONE 
SAFEGUARD TRAIN OUT OF 
SERVICE, Step 1. 

e. IF flow from the sump 
to RCS can NOT be 
established, THEN stop 

and go to 
S TRANSFER TO 
RECIRCULATION WITH ONE 
SAFEGUARD TRAIN OUT OF 
SERVICE, Step 1. 

Number: 

1 ES-1.2 

d. Start idle SI pump 

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

T i t l e :  

TRANSFER TO RECIRCULATION 

Page 7 of 15 

Revision Number: 

REV. 21 



ACTION/EXPECTED RESPONSE 

15 Verify ECCS Pumps Not Affected Perform the following: 
By Sump Blockage: 

a. Stop any cavitating SI 
ECCS pump flows - STABLE PUP. 

ECCS pump pressures - b. Attempt to adjust RHR 
STABLE flow control valve to 

establish RHR 
recirculation without 
cavitation. 

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

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

Stop affected RHR 
P-P 

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

. 

Revision Number: 

REV. 21 

Number: 

1 ES-1.2 

T i t l e :  

TRANSFER TO RECIRCULATION 



h 

IF valve motion by switch 
or status lights can NOT 
be confirmed, THEN go to 
Step 23. 

Number: 

1 ES-1.2 

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED 

T i t l e :  

TRANSFER TO RECIRCULATION 

16 Check RWST Level - LESS THAN Perf orm the following : 
8% 

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

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

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

17 Stop Pumps Aligned To RWST: 

RHR pump 

SI pump 

CS pump and place in 
"PULLOUT" 

Charging pumps 

18 Close RWST To RHR Isolation 
Valve For ldle RHR Pump: 

MV-32084 

-0R- 

MV-32085 

19 Align CC To RHR Heat Exchanger - IF valve does NOT open, 
For Idle RHR Train: THEN go to Step 23. 

Open MV-32093 

-0R- 

Open MV-32094 

Revision Number: 

REV. 21 



ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED 

NOTE S t r o k e  t i m e s  f o r  RHR s u c t i o n  v a l v e s  from t h e  RWST and 
Sump B a r e  approx ima te l y  two  m i n u t e s .  

20 Check If RHR Suction Can Be 
Aligned To Containment Sump: 

a. Verify RWST to RHR a. WHEN valve is closed, 
isolation valve for THEN continue with 
idle RHR pump - CLOSED: Step 20b .  

MV-32084 IF valve does NOT 
close, THEN go to 

-OR- Step 23 .  

MV-32085 

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

MV-32075 AND MV-32077 

-0R- 

MV-32076 AND MV-32078 

Number: 

1 ES-1.2 

Page 10 of 15 

T i t l e :  

TRANSFER TO RECIRCULATION 

Revis ion  Number: 

REV. 21 



c. Check for low head 
recirculation: 

Number: 

1 ES-1.2 

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

2) RHR flow - GREATER 
THAN 950 GPM: 

T i t l e :  

TRANSFER TO RECIRCULATION 

d. Go To Step 2 3  

Revision Number: 

REV. 21 
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a. WHEN valves are full 
open, THEN continue 
with Step 21b .  

IF valves do NOT open, 
THEN go to Step 2 3 .  

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

c. Go to Step 2 2 .  

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED 

21 Place Idle RHR Train In 
Recirculation Operation: 

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

MV-32075 MV-32077 

-0R-  

MV-32076 MV-32078 

b. Start idle RHR pump 



Number: 

1 ES-1.2 

Page 12 of 15 

22 Align Idle SI Pump For 
Recirculation: 

a. Close SI pump suction a. IF valve does NOT 
isolation valve for close, THEN go to 
idle SI pump: Step 23. 

MV-32162 

-0R- 

MV-32163 

b. Open RHR supply to b. IF valve does NOT 
idle SI pump: open, THEN go to 

Step 23. 
MV-32206 

-0R- 

MV-32207 

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

d. Check SI flow - FLOW d. IF flow from the sump 
INCREASE (1FI-925) to RCS can NOT be 

established, THEN stop 
SI pump and go to 
Step 23. 

T i t l e :  

TRANSFER TO RECIRCULATION 

23 Check Cooling Water Header 
Pressures - BOTH GREATER 
THAN 65 PSlG 

Revision Number: 

REV. 21 

Initiate C35 AOP1, LOSS 
OF PUMPING CAPACITY OR 
SUPPLY HEADER WITH SI. 

Continue with Step 24. 



Number: 

1 ES-1.2 

The S I  Pump Room may be a Very  High Radiation Area. Do 
&kfi n o t  use s t a i r w e l l s  i n t o  or  o u t  o f  t h e  S I  Pump Room. I 

ACTION/EXPECTED RESPONSE 

NOTE The long term Component Cooling alignment may be 
performed e a r l i e r  than 20 hours  based on dose assessment 
and personnel a v a i l a b i l i t y .  The alignment SHALL be 
completed wi th in  24 hours  o f  t h e  e v e n t .  

T i t l e :  

TRANSFER TO RECIRCULATION 

RESPONSE NOT OBTAINED 

24 Align Component Cooling For Long 
Term Operation: 

Revision Number: 

REV. 21 

C o n t i n u e  w i t h  Step 25 .  1 

a. C h e c k  2 0  hours has 
elapsed since event 
i n i t i a t i o n  

b .  L o c a l l y  r e m o v e  t ravel  
stops f r o m  CC heat 
exchanger cooling 
w a t e r  o u t l e t  valves 
( 1  7 / 1 6 "  socket and 
open-end w r e n c h  
r e q u i r e d )  : 

a. WHEN 2 0  hours has 
elapsed, THEN p e r f o r m  
Steps 2 4 b ,  2 4 c ,  2 4 d ,  

CV-31381 ,  11 CC HX 
CLG WTR OUTLET CV 

2 4 e  and 2 4 f .  

CV-31411 ,  1 2  CC HX 
CLG WTR OUTLET CV 

This Step continued on the next page. I 

c. C h e c k  RCP s t a tus  - 
BOTH STOPPED 

Page 13 of 15 

c. Stop both RCPs .  



ACTION/EXPECTED RESPONSE 

(Step 24 continued from previous page) 

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

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

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

MCC 1L2-A1, 12 RC 
PMP CC INLT MV-32091 
(SFGDS BLOCK 1-178) 
(715' J. 4/6.4) 

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

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

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 valves: 

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

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. 

Number: 

1 ES-1.2 

Page 14 of 1 5 

T i t l e :  

TRANSFER TO RECIRCULATION 

Revision Number: 

REV. 21 
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Revision Number: 

REV. 21 

Number: 

1 ES-1.2 

ACTION/EXPECTED RESPONSE 

T i t l e :  

TRANSFER TO RECIRCULATION 

RESPONSE NOT OBTAINED 

(Step 24 continued from previous page) 

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

MV-32089/32090 using 
CS-46028 

MV-32091/32092 using 
CS-46031 

25 Initiate F3-17.2, LONG TERM 
CORE COOLING 

26 Return To Procedure And Step In 
Effect 

-END- 
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ATTACHMENT K 

UNIT 1 ALIGNMENT FOR SWITCHOVER TO RECIRCULATION 

Obta in  "UNIT 1 RECIRC KEYS" i n  Aux Opera tor  Shack. 

Vent t h e  bonnets  o f  Sump B t o  RHR MVs by OPENING AND THEN 
CLOSING t h e  fo l lowing  v a l v e s  (Located i n  CS pump room): 

SI -32-3 .  CNTMT SUMP B TO 11 RHR PMP MV-32077 BONNET VENT 

SI-32-4 ,  CNTMT SUMP B TO 12 RHR PMP MV-32078 BONNET VENT 

N o t i f y  Uni t  1 Con t ro l  Room bo th  RHR MV bonnets  have been ven ted .  

CLOSE S I  Pump s h i e l d  door by p l a c i n g  18849, U 1  S I  SHLD DOOR 
RF,LEASE t o  "CLOSE". (Located on w a l l  Southwest o f  RHR p i t s )  

Al ign  RHR sump pump d i s c h a r g e  v a l v e s  ( l o c a t e d  above RHR P i t s )  : 

P o s i t i o n  WI-87-1. RHR PIT SUMP #11 DISCHARGE, t o  "ANNULUS SUMPn 

P o s i t i o n  WL-87-2. RHR PIT SUMP #12 DISCHARGE, t o  "ANNULUS SUMPn 

Unlock and p l a c e  t h e  fo l lowing  480V b r e a k e r s  t o  "ON": 

MCC 1K1-E2 (BKR 1115-19).  11 RHR HX TO 11 SI  PMP MV-32206 
(Located North o f  RHR p i t s )  (Key #28) 

MCC 1KA2-Dl (BKR 121B-34). 12 RHR HX TO 12 S I  PUMP MV-32207 
(Located Eas t  o f  Aux Opera tor  Shack) (Key #29) 

P o s i t i o n  WL-86-1. SAMPLE SINK TO CHEM DRAIN/RHR SUMP, t o  
"CLOSED. Sample S ink  Dra ins  t o  12  RHR P i t  Sump". 
(Located halfway up t h e  s t a i r s  by t h e  Aux Bldg Opera tor  shack) 

S top  t h e  Rad Waste Bu i ld ing  Vent System us ing  CS-5725012. 
(Located on Panel  57250, 695 ' .  Aux Bu i ld ing  drop a r e a  South w a l l )  
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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 SI 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 occuning 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) will 
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 RHWSl 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 1 E-I, 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 SI signal has been reset. This is particularly important when 
high-head recirculation is in progress (RHR to SI to core). If offsite power is lost and 
safeguard bus sequencing has taken place the SI pumps would be left without a suction 
supply, since the RHR pumps will not restart. In this case the SI pump should be stopped, 
RHR pump restarted to establish suction to the SI 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 SI 
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 
intempted when transfening to recirculation. For the case of only one train available the 
operator must use the strategy employed in 1 ES-1.3, TRANSFER TO RECIRCULATION 
WITH ONE SAFEGUARD TRAIN OUT OF SERVICE, to assure that flow intemptions 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 
oufflow 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 SI 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 SI pumps 
would be dead-headed and could potentially be damaged. 
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Procedure Steps. Step 7 

The SI test line isolation valves are closed to makeup the Sump B interlock. The interlock 
ensures positive isolation of the SI 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 
confirmation 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 
1 ECA-1 .I, 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 result, 
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 valve 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 sewice. 

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 14 

This step aligns one train of SI 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. 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 SI 
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 SI trains. Thus, flow indication will be present from 
the running SI pump before the pump aligned for recirculation is started. When starting the 
SI pump, the operator would expect to see SI 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. If recirculation flow without cavitation can not be 
established, then the affected SI and RHR pumps are stopped and a transition to 1 ES-1.3 
OccUIS. 

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. 



Note Procedure Steps. Step 20 
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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 SI 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. If the SI 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 SI pump, the operator would expect to see SI 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 I 
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 SI 
Pump room. 
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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 CG3-3 and CG34 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 andlor 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. 




