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NOTICE OF VIOLATION

During an NRC Inspection conducted from June 1 through September 3, 1998, the following 
violations of NRC requirements were identified. In accordance with the "General Statement of 
Policy and Procedure for NRC Enforcement Actions," NUREG 1600, the violations are listed 
below: 

A. 10 CFR Part 50.9, requires that information provided to the Commission shall be 
complete and accurate in all material respects.  

Consolidated Edison (ConEd) provided information to the Commission in a letter dated 
January 6, 1998, in response to Generic Letter 97-04, "Assurance of Sufficient Net 
Positive Suction Head for Emergency Core Cooling and Containment Heat Removal 
Pumps." Specifically, in response to Item 2 of Generic Letter 97-04, ConEd indicated 
that the minimum available net positive suction head (NPSH) is 10.47 feet at 3057 
gallons per minute (gpm) with one safety injection (SI) recirculation pump. In response 
to Item 3 of Generic Letter 97-04, ConEd stated that the current NPSH analyses consider 
instrument inaccuracies and recent information from the pump vendor regarding the SI 
recirculation pump's ability to function or operate with available NPSH less than 
recommended levels.. .implying, as originally analyzed, reliance upon short term 
operation of the SI recirculation pumps under cavitating conditions with operator action 
to throttle flow to avoid long-term cavitation. No distinction was made in the January 6, 
1998 letter as to SI recirculation flow for core cooling or containment spray.  

Contrary to the above, the information contained in the January 6, 1998 letter was not 
complete in certain material respects. The letter did not address the substantially higher 
flow rates expected when a portion of recirculation cooling is diverted to containment 
spray in accordance with the licensed design basis described in Indian Point 2 Updated 
Final Safety Analysis Report Section 6.3.3.1. Specifically, in the conclusions section 
summarized on page 2 of ConEd calculation FMX-00036-00, "SI Recirculation Pump 
Available NPSH," approved on January 5, 1998, ConEd stated that "...there is margin in 
NPSH... of 0.97 feet.. .based only on water transferred from the refueling water storage 
tank during the injection phase. Calculations for coincidental core cooling and 
containment spray will follow later." 

As a result of the incomplete information contained in the January 6, 1998 letter, the 
adequacy of NPSH available for the Indian Point 2 SI recirculation pumps could not be 
confirmed by the Commission. Subsequent analyses, as well as design basis information 
in existence prior to January 6, 1998, showed the information to be technically incorrect 
(and therefore inaccurate) in five respects: 

1. The NPSH margin reported (10.5 feet available versus 9.75 feet required) did not 
exist for the limiting case wherein internal long-term recirculation is configured 
for coincidental core cooling and containment spray. The required NPSH



exceeded that available when higher design flow rates were properly considered.  

2. The bases for calculation FMX-00036-00 (and thus the bases of the January 6, 
1998 letter) were not consistent with emergency operating procedure (EOP) ES
1.3, "Transfer to Cold Leg Recirculation," Revision 28, approved on June 21, 
1997 and in effect at the time. Procedure ES-1.3 was not explicitly mentioned in 
the January 6, 1998 letter, although it specifically cautioned operators to maintain 
recirculation flow less than 3000 gpm per pump to prevent runout and cavitation; 
and in Step 16, EOP ES- 1.3 directed the throttling of both valves HCV-638 and 
640 to stabilize and maintain total flow less than 3000 gpm. However, calculation 
FMX-00036-00 was based on flow through one residual heat exchanger (i.e., one 
valve open), and by following EOP ES- 1.3, flow could have substantially 
exceeded analyzed design flows due to "adverse containment" instrument errors.  

3. Calculation FMX -00036-00 did not properly consider instrument inaccuracies 
associated with the Indian Point 2 licensing basis as of January 6, 1998, 
specifically concerning SI recirculation pump flow rates indicated by instruments 
FI-945 and 946 in a design basis "adverse containment" condition. The proper 
inaccuracies are presented on pages 19 and 20 of ConEd calculation SNX-0004
00, "EOP Parameters Instrument Uncertainties," approved on January 27, 1994.  
Those inaccuracies had been incorporated in emergency operating procedure ES
1.3, Step 21, to establish the minimum acceptable flow to the core and 
containment spray. However, the instrument inaccuracies referred to in ConEd's 
January 6, 1998 letter were only a fraction of the actual inaccuracies of the 
instruments in question in an adverse containment condition.  

4. Both the "current and previous" SI recirculation system designs (described in the 
January 6, 1998 letter) relied upon operator action to throttle flow to avoid long 
term cavitation. Although stated as such in the January 6, 1998 letter, the design 
supported by calculation FMX-00036-00 did not analyze, predict, or otherwise 
consider either cavitation or throttling.  

5. Recent information from the SI recirculation pump vendor was not explicitly 
considered in NPSH analyses current at the time (i.e., calculation FMX-00036
00), with respect to the pump's ability to function or operate with available NPSH 
less than the recommended levels. Although the calculation, in Exhibit 6, 
references certified pump curves, the actual information from the pump vendor-
an August 20, 1997 vendor engineering study provided to another licensee-
regarding short-term (45 minutes) single pump operation in the cavitating 
condition was never formally evaluated or accepted as part of the Indian Point 2 
design bases.  

This is a Severity Level IV violation. (Supplement I)



RESPONSE TO VIOLATION A

Con Edison respectfully disagrees with this apparent violation based upon the circumstances 
surrounding the preparation of our 90-day letter response, dated January 6, 1998 to Generic 
Letter 97-04. The response to Generic Letter 97-04 was prepared based upon calculations of 
record and then-current emergency operating procedures. Subsequent to submittal of the 
response, changes to EOPs were made and supporting calculations for those changes resulted in 
the need to supplement our response with new information. Comments on specific items in the 
NOV follow below.  

Item 1. - NPSH Available For Coincidental Core Cooling and Containment Spray 

At the time of our submittal, the NPSH available parameters for the internal recirculation pumps 
were based upon the best available information (i.e., Calculation FMX-00036-00). Generic 
Letter 97-04 specifically requested that addressees provide current information regarding the 
NPSH analyses for the emergency core cooling and containment heat removal pumps. In 
addition, the generic letter also states that, 

"New NPSH analyses are neither requested nor required to be performed to respond to 
this information request. However, new NPSH analyses may be warranted if an 
addressee determines that changes in plant design or procedures have occurred which 
may have reduced the available NPSH." 

In response to the generic letter's concerns, Con Edison initiated a calculation (FMX-00036-00) 
to determined the NPSH available for the recirculation pumps. This calculation was the basis for 
the minimum available NPSH value of 10.47 ft at 3057 gpm noted in our January 6, 1998 letter.  
At the time, this calculation was still open as noted by the fact that the determination of available 
NPSH in the operational mode for core cooling coincident with containment spray would follow 
later. Furthermore in October of 1997, Con Edison had retained Westinghouse to re-validate the 
system design for post-LOCA long term containment recirculation operation considering updated 
as-built plant data, current analyses and current operating procedures while incorporating 
minimum and maximum pump head flow curves. At the time of our January 6, 1998 submittal, 
the results of the re-validation effort for post-LOCA containment recirculation were preliminary, 
and this fact was not adequately noted in our submittal.  

Item 2. - Emergency Operating Procedure ES- 1.3 

At the time of our submittal, the available NPSH parameters for the emergency core cooling and 
containment heat removal pumps were based upon the best available information. As discussed 
in UFSAR Section 6.2.3.9.3, the internal recirculation pumps used at Indian Point 2 were always 
subject to cavitational flow conditions. This was determined to be acceptable for short term 
operation provided that the flow is throttled by the RHR heat exchanger outlet valves.  
Emergency operating procedure (EOP) ES-1.3, "Transfer to Cold Leg Recirculation," specifically 
cautions operators to maintain recirculation flow less than 3000 gpm per pump to prevent runout



and cavitation. ES- 1.3 specifically provided the adverse containment instrument error corrected 
acceptance value for flow to the core and containment spray flow. Calculation FMX-00036 has 
since been revised to include the core cooling coincident with containment spray operating mode.  

Item 3. - Calculational Instrument Inaccuracies 

At the time of our submittal, the available NPSH parameters for the emergency core cooling and 
containment heat removal pumps were based upon the best available information. Based upon 
the results of an on-going engineering analysis, on July 8, 1998 it was determined that a 
deficiency in ES- 1.3, "Transfer to Cold Leg Recirculation," could direct operators to initiate 
high-head recirculation as a result of consideration of adverse containment instrument errors.  
This condition was reported to the NRC in LER 98-10-00. The design basis for the internal 
recirculation system is to accommodate both core cooling and containment spray assuming a 
single active failure. In addition, Con Edison responded to an NRC request for additional 
information on July 31, 1998. After major revisions were made to our design basis calculations 
for the RHR recirculation and containment spray systems and all related EOPs, a revision was 
made to our generic letter RAI response on October 20, 1998.  

Item 4. - Throttling Flow to Avoid Long-Term Pump Cavitation 

As discussed in UFSAR Section 6.2.3.9.3, the internal recirculation pumps used at Indian Point 2 
were always subject to cavitational flow conditions. This was determined to be acceptable for 
short term operation provided the flow is throttled by the RHR heat exchanger outlet valves.  
Calculation FMX-00036-00 did not specifically note the cavitational flow or throttling because 
this was specifically discussed in the UFSAR. The operators take manual action to align the 
emergency core cooling and containment heat removal systems for post-LOCA long term 
containment recirculation. The original design supported system operation under various modes 
of operation at the design conditions. The original design work was completed in the late 1960s 
to early 1970s. In October of 1997, Con Edison retained Westinghouse to re-validate the system 
design for post-LOCA long term containment recirculation operation considering updated as
built plant data, current analyses and current operating procedures while incorporating minimum 
and maximum pump head flow curves. At the time of our January 6, 1998 submittal, the results 
of the re-validation effort for post-LOCA containment recirculation were preliminary, and this 
fact was not adequately noted in our submittal.  

Item 5. - Engineering Study For Recirculation Pump 

Although calculation FMX-00036-00 referenced an engineering study for the recirculation 
pumps which was prepared by the pump manufacturer, Ingersoll-Dresser Pump Company, for IP
3, the study was determined by Con Edison to be also applicable for IP-2. This was based upon 
the fact that the same model pumps are used at IP-2 as IP-3. To complete the documentation of 
this subject, Con Edison retained Ingersoll-Dresser to prepare a similar engineering study for IP
2. This study entitled, "Engineering Study For Consolidated Edison Company Indian Point #2 
IDP Pump Model 24APK-3 Internal Recirculation Pumps," dated September 16, 1998 has been



completed.

NOTICE OF VIOLATION 

B. 10 CFR 50, Appendix B, Criterion III, "Design Control," requires that design control 
measures shall be established to assure that applicable regulatory requirements and design 
basis for structures, systems, and components are correctly translated into specifications, 
drawings, and procedures and the design control measures shall provide for verifying or 
checking the adequacy of design.  

Consolidated Edison (ConEd) procedure CI-240-1, "Quality Assurance Program for 
Operating Nuclear Power Plants," implements the 10 CFR 50, Appendix B requirements 
for Indian Point Unit 2. CI-240-1 states that "Engineering and/or Nuclear Power, as 
applicable, are responsible for establishing control measures including design review that 
assure adequacy of design." Section 5.16 of the Engineering Operations Manual 
"Preparation and Review of Design and Engineering Analysis," states "The calculation 
shall be reviewed to ensure that it is adequate to meet the purpose stated in the objective 
and that the results are valid." 

Contrary to the above, prior to February 6, 1998, the adequacy of the design was not 
correctly verified as evidenced by errors in five electrical calculations. Design inputs 
were either incorrect or unverified, and reviews were inadequate in identifying the errors 
in the following examples: 

1. Calculations FEX-00049-00, "125VDC Battery 21 Sizing," FEX-00050-00, "125 
VDC Battery 22 Sizing," FEX-00051-00, "125 VDC Battery 23 Sizing," and 
FEX-00052-00, "125 VDC Battery Sizing," incorrectly assumed 105 volts to be 
the minimum acceptable voltage instead of a correct voltage of 107.3 volts.  

2. Calculations FEX-00025-01, "Minimum Voltage Analysis for Loads on 
Instrument Buses 21 and 21 A," FEX-00026-00, "Minimum Voltage Analysis for 
Loads on Instrument Buses 22 and 22A," FEX-00027-00, "Minimum Voltage 
Analysis for Loads on Instrument Buses 23 and 23A," FEX-00028-00, "Minimum 
Voltage Analysis for Loads on Instrument Buses 24 and 24A," and FEX-00029
00, "Minimum Voltage Analysis for Loads on Instrument Buses 21 thru 24 & 21A 
thru 24A," incorrectly used resistance values for uncoated cables as design inputs 
instead resistance values for tin-coated cables installed in the plant.  

3. The battery loading analysis EGPOO014-03, incorrectly assumed that control 
power would be restored within 4 minutes after a loss of offsite power when the 
actual restoration time could be as long as 30 minutes.  

4. Calculation SGX-00007-01, "125 VDC Protection Device Coordination Study," 
used the wrong short circuit current and incorrectly assumed that all cables were



EPR insulated when in fact both polyvinyl chloride and EPR insulated cables 
were utilized.  

5. Calculation FEX-00044-O0, 125 VDC Battery 21 Minimum Voltage Analysis," 
incorrectly stated the minimum voltage requirement for BFD relays was 85V. The 
correct value was 96V.  

This is a Severity Level IV violation. (Supplement I).  

RESPONSE TO VIOLATION B 

Con Edison accepts the stated violation and acknowledges the discrepancies noted in the 
examples given. In each of the examples cited, the reason for this violation is attributed to an 
inadequate review by engineering personnel of the assumptions and design requirements used to 
prepare the calculation. In most cases sufficient conservatism existed in the original calculations 
to more than compensate for the minor discrepancies noted. None of these calculational 
discrepancies resulted in any safety-related systems, structures, or components being declared 
inoperable or the plant being outside its design basis. The following information provides 
additional clarification of the circumstances surrounding each of the cited discrepancies. The 
appropriate corrective steps that have been taken to avoid further violations have also been 
provided.  

Item 1. - Battery Sizing Calculations 

The calculations cited in this violation example used 105 volts as the end of discharge voltage. A 
1.81 volts per cell curve (105 volts/58 cells) was used to determine the amperes per positive plate 
(intersection of the capacity in minutes line with the volts per cell curve). The 105 volts 
represents the minimum input voltage to the inverter that would produce an output. If voltage 
were to drop below 105 volts DC, the inverter's input breaker would trip. However, the NRC 
noted while reviewing the battery minimum voltage analysis calculations, that the voltage drop 
from the battery terminals to the input of the inverter was about 0.6 volts DC for Batteries 21 and 
22, 1.3 volts DC for Battery 23, and 0.8 volts DC for Battery 24. The NRC inspector. questioned 
whether it would be more appropriate to consider using the maximum voltage drop to the 
inverter in the battery sizing calculations. The calculations were re-done based upon a voltage 
drop of 106.3 volts (105 + 1.3). Since a 1.83 volts per cell curve (106.3 volts/58 cells) is not 
shown on the battery discharge characteristic curve, the next highest voltage curve of 1.85 volts 
per cell curve was used to determine the amperes per positive plate. This had the effect of adding 
a one volt margin. Therefore, 107.3 volts (1.85 volts X 58 cells) was used as the end of 
discharge voltage in lieu of 105 volts. In addition the design margin was changed from 1. 10 to 
1.05 since the loads in the existing plant are identified and controlled. The use of 105 volts as 
the end of discharge voltage was technically incorrect. However, one form of conservatism 
(design margin) in the original calculation was more than compensated for by another form of 
conservatism (using 107.3 volts as the end of discharge voltage versus 105 volts). Thus there



was conservatism in the original calculations to insure that the batteries were sized with 
sufficient margin. Nevertheless, the battery sizing calculations were revised to consider the 
voltage drop to the inverter in determining the end of discharge voltage.' These revised 
calculations were given to the NRC inspector during the AE inspection. Future revisions to these 
calculations will utilize this more appropriate approach.  

Item 2. - Instrument Bus Voltage Calculations 

Table 9 of the National Electric Code (1993), "AC Resistance and Reactance for 600 Volt 
cables," was used in the following calculations to determine the impedance of the cable for the 
voltage drop calculations: 

FEX-00025-01 Minimum Voltage Analysis for Loads on Instrument Buses 21 and 21A 

FEX-00026-01 Minimum Voltage Analysis for Loads on Instrument Buses 22 and 22A 

FEX-00027-01 Minimum Voltage Analysis for Loads on Instrument Buses 23 and 23A 

FEX-00028-0 1 Minimum Voltage Analysis for Loads on Instrument Buses 24 and 24A 

FEX-00029-01 Minimum Voltage Analysis for Loads on Instrument Buses 21 and 24 and 
on Instrument Buses 21A thru 24A 

Table 9 of the National Electric Code only provides the AC resistance values for uncoated copper 
conductors. The conductors that are normally used have a tinned coating on the strands with a 
minimum thickness of 40 micro-inches (as per EO- 13 Table B Nuclear). To account for the 
effects of the tinned coating, the cable resistance value should have been obtained from Table 8.  
of the National Electric Code, "Conductor Properties." However, Table 8 only provides the DC 
resistance values for coated conductors. Therefore, an AC/DC resistance ratio must be applied to 
convert this value to AC resistance. The resistance for tin-coated conductors is only slightly 
higher (e.g., the resistance of #12 cable at 75 C went from 2.0 ohms/1000 feet to 2.05 
ohms/1000 ft.). This is more than compensated for by the conservative approach of calculating 
the resistance at 90C even though the current is several orders of magnitude smaller than the 
ampacity of the cable and thus the conductor temperature would not be expected to approach 90C 
(e.g., the resistance of the uncoated copper conductors at 90 C in the above calculations was 2.1 
ohms/ 1000 ft.). Nevertheless, the above-mentioned calculations were revised to reflect the use of 
tin-coated conductors and a conductor temperature of 90 C. The voltage at the loads was still 
found to be within the acceptance values.  

The conservatism assumed in the original calculations was more than adequate to compensate for 
the slight difference in resistance between coated and uncoated conductors. Since, these 
conductors are usually coated, our calculations were revised to take into account the resistance of 
the coated conductors. These revised calculations were given to the NRC inspector during the 
AE inspection. Future revisions of these calculations will continue to include the resistance of



coated conductors when determining voltage drops.

Item 3. - Battery Loading Analysis 

Calculation FEX-00039-01, "Emergency Diesel Generator Loading Study," Revision 1, assumes 
a four minute restoration time for MCC's 24A, 27A and 29A. From a diesel loading perspective 
this four minute restoration time is conservative since loads on the diesels would be maximized 
at an earlier time period. As noted in the violation the four minute assumption was based upon a 
study of the operator's response to perform this task. Calculation EGP-00014-03 "Battery 
Loading Analysis," always assumed a 30 minute restoration time for MCC's 24A, 27A and 29A.  
A 30 minute MCC restoration time is considered to be highly conservative with respect to battery 
loading. As noted in NRC Inspection Report 98-201, "The team verified that the above 
emergency diesel generator (EDG) loading calculation and the following cable sizing and 
protective device setting calculations had properly accounted for the maximum AFW pump 
motor load: FEX-00043-00, "Verification of ampacity of #500 KCMIL Cable for Auxiliary 
Feedwater Pump Motors AFWP-21 & AFWP-23," Revision 0; SGX-00036-00, "Protective 
Device Settings for Amptector Type Circuit Breakers for Containment Spray and Auxiliary 
Feedwater Pump Motors," Revision 0; and SGX-00048-00, "480 V Protective Devices 
Coordination Review," Revision 0." 

During the inspection, the restoration of control power to AFW pump discharge valve circuitry 
assuming 30 minutes was verified to be within the EDG 2-hour rating and acceptable. At the 
time the NRC reviewer requested us to consider a scenario where DC Power Panel 24 fails such 
that power to the AFW pump 23 discharge valves are fed from MCC 27A (Circuit 5E of MCC 
27A is the alternate supply for 118 VAC Instrument Buses 24 and 24AA, which are normally 
supplied from 125 VDC Power Panel 24 via Inverter 24. Were Power Panel 24 to fail, AFW 
valves 405D, 406C, and 406D would be supplied from MCC 27A via Circuit 10 of Instrument 
Bus 24), and may take as long as 30 minutes to reset. Because the battery loading would be 
different in this scenario than the 2 hour battery loading and less conservative with respect to 
battery sizing point, a new calculation FEX-00075-00, "30 Minute Battery Analysis for 125 VDC 
Batteries 21, 22& 24 and 10 Second Analysis for Battery 23," was performed instead of revising 
calculation EGP-00014-03. A draft of this new calculation was shown to the NRC inspector 
during the AE inspection and was subsequently issued.  

Item 4. - 125 VDC Protection Device Coordination Study 

The available short circuit current of 6060 amps for Batteries 23 & 24 was based upon inaccurate 
data furnished by battery vendor, C&D Technologies, Inc. Subsequently it was determined that 
the correct value was 6250 amps. The cables used in the 125 VDC system are both polyvinyl 
chloride and EPR-insulated. However, as a result of the misinterpretation of the cable data by 
the preparer (Raytheon Nuclear), all cables were represented as EPR-insulated in the calculation.  

The data provided by the battery vendor for the model KC- 13 batteries was 6060 amps which is 
about 3% less than the 6250 amps which is available from the actual model KCR- 13 battery



used. The value of 6060 amps was used in good faith by Con Edison and was deemed correct 
until the KCR- 13 battery data was later furnished by C&D Technologies, Inc. This slight 
increase in fault current will not adversely affect the results of calculation SGX-00007-01, since 
sufficient design margins were assumed in the calculation. The circuit breakers used in the 
power panel are rated for 20,000 amps short circuit and the circuit breakers used in the 
distribution panels downstream of the power panels are rated for 10,000 amps short circuit.  
Thus, from a short circuit equipment rating perspective, all equipment is rated well above the 
maximum short circuit current available from the combined battery/battery charger system.  
From a protective devices coordination perspective, the change is so slight that the coordination 
plots are essentially unchanged by the increase in short circuit current and hence, do not change 
the protective devices coordination results or conclusions. The use of the updated short circuit 
value of 6250 amps was made in Revision 2 of the subject calculation, which was given to the 
NRC inspector during the AE inspection.  

The use of EPR-insulated cable in the calculation instead of PVC-insulated cable results in 
slightly more favorable I2t short circuit capability curves than if PVC-insulated cable is utilized.  
Revision 2 of the subject calculation, which was given to the NRC inspector during the AE 
inspection, included examples of PVC-insulated cable to demonstrate that the PVC-insulated 
cables are adequately protected. The appropriate updates were completed in Revision 3 of the 
subject calculation, which was issued subsequent to the inspection. A review of the updated 
calculation for adequacy of the protection, show that the PVC-insulated cables are satisfactorily 
protected by the existing protection and calculation results were not compromised by the 
correction.  

Item 5. - Battery Electrolyte 

For calculation FEX-00062-00 as well as in past minimum operating electrolyte calculations, a 
table was created showing the minimum allowable temperature for various capacities. This table 
contained a notation that advised that, although calculations would support operation at 
temperatures below 40 F when tested capacity was above 95%, a cutoff at 40 F was established.  
This 40 F cutoff was to ensure that appropriate action was taken to identify and correct a 
deteriorating condition.  

Rather than a table, the NRC inspector requested that there be a single minimum electrolyte 
temperature below which the battery would be considered inoperable, pending an operability 
assessment. Therefore, the above calculation was re-done, using this change in philosophy on 
the methodology used. In calculating the revised operating electrolyte temperature for Batteries 
21, 22, 23, and 24, the batteries were assumed to be at 85% capacity even though the actual 
tested capacity of the batteries is much higher. When a battery reaches 90% capacity, the battery 
is replaced at the next refueling outage (every two years). The reason for using the conservative 
85% capacity value is that, because a lead acid battery is relatively stable throughout most of its 
life, if a battery tests at 90% capacity, it is not expected to reach 85% capacity by the time it is 
replaced. Since the "knee" of the curve for battery life versus performance is at 80% (per IEEE 
485-1997, Section 6.2.3), this 85% yields an additional 5% margin beyond that in the battery



sizing and profile calculations. The minimum operating electrolyte temperature was calculated 
to be 59 F: This 59 F minimum temperature criteria is stated in the Conventional Area Log 
Sheets DSR 7 with a notation that a battery is considered to be inoperable when the electrolyte 
temperature is below this minimum temperature. A calculation is then done, based upon the 
latest battery capacity test, to assess the operability of the battery. In addition, this minimum 
electrolyte temperature requirement is specified in Surveillance Procedures PT-Q l and PT-M22.  
Section 3.2.9 in PT-Q I and Section 3.13 in PT-M22 both state that, if the average (cell) 
temperature is found to be below the minimum specified on the data sheet, the SWS shall be 
notified immediately and the battery considered inoperable.  

The original calculation provided sufficient guidance via a table that showed the minimum 
allowable temperature for various capacities. However at the request of the NRC inspector, we 
reviewed our surveillance criteria philosophy and revised the calculation to establish a single 
minimum electrolyte temperature below which the battery would be considered inoperable 
pending an assessment by engineering. This would simplify the operability determination during 
battery surveillance. This revised calculation was given to the NRC inspector during the AE 
inspection.  

Item 6. - Minimum Relay Voltage 

The minimum voltage requirement for the BFD relays was assumed to be 85 V. This assumption 
was based upon a test performed by Westinghouse on three BFD relays (sent from IP-2) to their 
Control Division facilities in January of 1987. The test values for pickup voltage varied from 
48.2V to 69.OV. We therefore, considered 85V as very conservative. However, the inspector 
questioned the applicability of these test values for all BFD relays at IP-2. A request was made 
to Westinghouse to provide the pickup voltage for these BFD relays. Westinghouse in turn 
provided a letter indicating that their relays met the NEMA standard, which is 80% of the rated 
voltage of 120 VDC or 96 VDC. Subsequent to the AE inspection, we revised our calculation to 
indicate the new pickup voltage of 96 VDC. This calculation shows that with a BFD relay 
pickup of 96 VDC, the voltage at the loads, supplied from the 125 VDC Power Panels and 
Distribution Panels, still exceeds the minimum allowable voltage.


