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Areas Insted: Announced inspection to review New York Power Authority (NYPA) 

corrective actions on two previously identified inspection findings: 1) environmental 

qualification of submerged cables; and 2) violation 92-22-03 for nonseismically-qualified 

Class 1E station batteries.  

Results: NYPA initially used diffusion principles (for water absorption) to support the 

qualification of submerged GE silicone-rubber cables. This method was reviewed by the 

Office of Nuclear Reactor Regulation (NRR) consultant and was determined to be 

unacceptable. NYPA submitted a second qualification package (before NRR review of the 

first package was completed) using IR trend method to support the cables' qualification.  

This method was not yet reviewed and accepted by NRR. NYPA also used IR trend method 

to support qualification of four other types of submerged cables. This qualification method 

disagrees with Division of Operating Reactors (DOR) Guidelines, which specifies that 

submerged electrical equipment should be tested in submerged conditions. This item remains 

open. These cables were considered to be operable in the interim, based on the inspector's 

review of an NRC sponsored test report, NUREG/CR-5655, which tested many types of 

cables in submerged conditions.  

The seismic qualification of Class 1E station batteries was supported by both seismic testing 

and mathematical analysis. The corrective actions taken by NYPA to resolve this issue were 

considered adequate. Therefore, this item is closed.



DETAILS

1.0 PURPOSE 

The purpose of this inspection was to review and verify New York Power Authority (NYPA) 

corrective actions for two inspection findings: 1) an unresolved item pertaining to the 

environmental qualification of submerged cables; and 2) a violation pertaining to 

nonseismically-qualified station batteries.  

2.0 FINDINGS 

2.1 (Open) Unresolved Item 87-22-05 pertaining to the environmental qualification (EQ) 

of submerged cables. This item was initially identified during the September 1987 EQ 

inspection. The original issue involved GE silicone-rubber-insulated power cable located 

inside the reactor containment. During a post-LOCA condition, the cable could be 

submerged due to its low elevation (below the flood level of 4'3 1h" above the containment 

floor). The cable was not type-tested in a submerged condition with a post-accident 

environment. NYPA hired Sneider Engineering to perform a similarity analysis using 

diffusion principles (for water absorption) and some test data from Rockbestos Firewall III 

cables, which were tested in a submerged condition for eight weeks in a 205 *F chemical 
bath.  

On September 21, 1988, the NRC issued a Notice of Violation to NYPA, stating that the EQ 

of GE silicone-rubber-insulated cable was not established at the time of the September 1987 

inspection. NYPA contested this violation in a letter to the NRC, dated October 21, 1988.  

Their basis for contesting the violation was that qualification of the cable for submergence 

was established by the similarity analysis using diffusion principles supplemented by some 

test data from Rockbestos Firewall III cables.  

On January 3, 1989, NRC Region I forwarded this analysis to the office of NRR for a 

technical review. Subsequently, NRR contracted Idaho National Engineering Laboratories 

(INEL) for a thorough review of this qualification methodology. The review results 

indicated that the similarity analysis did not adequately demonstrate the qualification of GE 

cables.  

On May 8, 1989, before the INEL review was completed, the licensee transmitted to the 

NRR office a letter (IPN-89-028) with additional qualification documents which the licensee 

claimed could support the qualification of GE submerged cables. This qualification package 

contained a Sneider Engineering analysis (SE Report No. 890080-3), entitled, 

"Environmental Qualification of Submerged Cables Installed at Indian Point 3 Using the IR 

Trend Method," dated May 1, 1989. This qualification package had not yet been reviewed 

by NRR.



The final safety evaluation report (SER) for the INEL's review of NYPA's analysis using 
diffusion principles was issued on October 23, 1992. The NRC sent a letter to NYPA on 

November 9, 1992, formally informing NYPA that the analysis was unacceptable to the NRC 
and, therefore, the qualification of GE silicone-rubber cables was not established. NYPA 
responded to the NRC's letter on December 22, 1992, stating that the qualification of GE 
cable was established through the IR trend method, combined with the diffusion methodology 
as described in their May 8, 1989, letter. In the December 22, 1992, letter, NYPA also 

referred to an NRC test report, NUREG/CR-5655, entitled, "Submergence and High 
Temperature Steam Testing of Class 1E Electrical Cable," dated May 1991. The test was 

conducted by Sandia Laboratories. This test report was not yet formally used by NYPA in 

their EQ file to support the qualification of the submerged cables.  

During this inspection, the inspector reviewed the revised EQ file for the GE silicone-rubber 
cables (EQ-SE-06.04.01). The EQ file indicated that the GE cables were qualified for 

submergence application using the IR trend method, per SE Report No. 890080-3. In the IR 
trend method, NYPA compiled the insulation resistance (IR) values of cables with specific 

insulation material (e.g., silicone-rubber) obtained during a submerged condition at various 

temperatures, and compared these values to the IRs obtained during LOCA steam 

environment at various temperatures. They found that the IRs trended similarly in both 
cases, that is, the IR decreased in similar orders when the temperature increased by a fixed 

amount. Therefore, NYPA concluded that the IR was a function of temperature, irrespective 

whether the cable was submerged or not. NYPA generated a semi-empirical formula: 

IR = kt ' , where k, and k2 are constants determined by test data, and t is temperature.  
NYPA also concluded that if a cable was qualified for post-LOCA steam environment, it 

would be qualified for post-LOCA submergence environment. This qualification method 

disagreed with NRC DOR Guidelines, item 3, "Submergence," which states, in part, 

"Specifying saturated steam as a service condition during type testing of equipment that will 

become flooded in service is not an acceptable alternative for actually flooding the equipment 

during the test." NYPA insisted that IR trending was an acceptable method to support the 
qualification of submerged cables.  

The inspector later found that there were other types of cables that would also be submerged 

following a postulated LOCA. These cables were: 

1) Kerrite FR insulated power cable, EQ file EQ-SE-06.02.01, LOCA test report: F

C4020-1, entitled, "Test of Electrical Cable Under Simultaneous Exposure to Gamma 
Radiation, Steam and Chemical Spray While Electrically Energized," dated 
March 1975.  

2) Lewis silicone-rubber insulated instrumentation cable, EQ file.EQ-SE-06.03.01, 
LOCA test report: P804-04-1, entitled, "Test Report for Environmental Qualification 

for Two and Four Conductor 16 AWG Silicone-Rubber-Insulated Cable," dated 

November 1986.



3) Harbour Industries silicone-rubber-insulated instrumentation cable, EQ file 
EQ-SE-06.13.01, LOCA test report: SRC7201-R3, entitled, "Nuclear Qualification 

Test of Electrical Cable Used in Indian Point Unit 2," dated August 1984. The 

licensee stated that this type of cable was initially identified by Consolidated Edison in 

Indian Point 2.  

4) Rockbestos XLPE cables for power, control and instrumentation, EQ file EQ-SE

06.01.01, LOCA test report: QR-5805, entitled, "Report on Qualification Test for 

Firewall nI Irradiation XLPE Construction for Class 1E Service in Nuclear 

Generation Station," Revision 2, dated July 1987.  

Review of the above EQ files indicated that qualification of those cables for the post-LOCA 

steam environment was demonstrated by the test reports. However, qualification for the 

post-LOCA submergence environment was not demonstrated by type-testing. NYPA used SE 

Report No. 890080-3 for qualifying those cables for post-LOCA submergence applications.  

Because cable qualification using IR trending methodology had not been formally accepted by 

the office of NRR, this item remains open pending review results from NRR of SE Report 

No. 890080-3. Based on the review of NUREG/CR-5655 for the submergence and high 

temperature test of electrical cables conducted by Sandia Laboratories, the inspector 

considered these cables to be operable during the interim. Most of the cable samples passed 

the Sandia test, which subjected the cables to much higher temperature (up to 752°F peak) 

and longer duration (193 hours and 210 hours) before subjecting the cables to the 

submergence test. The Indian Point 3 post-LOCA environment is 290°F maximum 

temperature for about 20 minutes before submerging into LOCA fluid.  

2.2 (Closed) Violation 92-22-03 pertaining to nonseismically-qualified Class 1E station 

batteries (#31 and #32). NYPA replaced station batteries #31 and #32 because of old age 

with new Exide Model GC-33 batteries in June 1992. The replacements were accomplished 

per Change Package DEM 91-03-174-DCP-WR.  

This deficiency was originally identified by the NYPA QA group during a routine QA audit 

in August 1992. NYPA QA group identified that seismic qualification requirements of the 

batteries were not specified in the design change package and, therefore, seismic qualification 

of the batteries was not implemented. This issue was documented in NRC resident inspector 

report 92-22 as a violation. Inspection report 92-22 also documented two other deficiencies 

which related to this issue (RAS 92-3-188 DC PWR was not prepared in accordance with 

NGP-38, and PORC did not formally review the issue in a timely manner). The two 

separate deficiencies will be examined and discussed in a later inspection report.



In their October 26, 1992, response to this violation, NYPA stated that they had completed 

several corrective actions for this violation: 1) Generated a reasonable assurance of safety 

(RAS) for interim operation to ensure that no safety impact was involved; 2) Sent several 

Exide GC-33 battery cells to Wyle Laboratories for seismic testing; and 3) Counseled those 

technical service staff members who were involved with the development and review of 

Change Package DEM 91-03-174-DCD-WR. In addition, they made two commitments for 

the resolution of this issue: 1) Conduct a second QA audit to review an additional sample of 

commercial-grade-dedication and modification packages; and 2) Implement the Engineering 

Support Personnel Training Program by January 1, 1993.  

During this inspection, the inspector reviewed the licensee's reasonable assurance of safety 

(RAS-92-3-188 DC PWR), dated August 10, 1992, and the seismic calculation (IP3-CALC

ED-00398, Revision 0) which addressed the seismic qualification of station batteries #31 and 

#32. This calculation was later revised on December 22, 1992. The-revised calculation used 

the methodology described in EPRI document NP-5223, "Generic Equipment Ruggedness 

Spectrum (GERS) for Batteries on Racks," as the basis for seismic qualification. This GERS 

enveloped the required response spectrum (RRS) for Indian Point 3 batteries. In addition to 

this analysis, NYPA sent three battery cells to Wyle Laboratories in Huntsville, Alabama, 

for seismic testing. The test was conducted from October 23, 1992, to December 2, 1993, 

in accordance with IEEE Standard 344-1987, "IEEE Recommended Practice for Seismic 

Qualification of Class 1E Equipment for Nuclear Power Generating Station." The test results 

were documented in Wyle Test Report 42878-1, dated August 13, 1993. The inspector 

reviewed the test report and verified that the test response spectra (TRS) enveloped the RRS 

and that the battery carried a discharge load of about 740 amperes throughout the test. The 

inspector determined that the seismic qualification of the batteries was established. Although 

there was an anomaly during the thermal aging test (electrolyte leaked when the test chamber 

temperature was at 160'F for the second day), which was conducted after the seismic test, 

this test anomaly did not affect the seismic qualification of the batteries. The inspector also 

physically inspected the installed conditions of these two batteries in the battery rooms. No 

deficiencies were observed.  

The counseling of the personnel involved with the development and review of Change 

Package DEM 91-03-174-DCD-WR was accomplished in October 1992. In addition to 

interviewing the personnel directly involved, the technical service and site engineering 

management issued a memorandum entitled, "Battery Replacement Qualification Lessons 

Learned," on October 28, 1992, to all technical services and site engineering staff. This 

memorandum identified the cause of the problem (due to misinterpretation of the IEEE 

Standard) and provided instruction to minimize a recurrence.



NYPA conducted a second QA audit on commercial-grade-dedication and plant modification 

packages in November 1992. One hundred twenty seven packages were reviewed during that 

audit. The QA auditors identified 10 packages which did not contain sufficient documents to 

substantiate seismic qualification of the involved equipment. Because of these additional 

findings, NYPA determined to review all commercial-grade-dedication and plant modification 

packages. A total of 451 packages were involved in this review (entitled seismic adequacy 

review, involving walkdown of certain equipment), which was conducted from January to 

July 1993, by three seismic group personnel from NYPA White Plains Office. Additional 

deficiencies were identified by the seismic group. Most of the deficiencies were involved 

with lack of seismic qualification documents from the vendors: All deficiencies were able to 

be resolved during the review process by the seismic group personnel, except five 

commercial-grade-dedication packages which require additional analyses or testing for 

seismic qualification. A memorandum, dated July 6, 1993, was issued by the seismic group 

to the procurement engineering group. This memorandum identified the five packages and 

the involved deficiencies. These packages included items such as condensate storage tank 

heat tracing, Hoffman electrical boxes and attached parts, fuses, etc. Discussion with the 

procurement engineering group indicated that these deficiencies were being resolved and no 

safety concerns were involved.  

Discussion with NYPA staff indicated that the overall training program was not yet fully 

implemented due to the addition of several new topics to the orientation training. However, 

the essential training for system and procurement engineers, as described in Attachment 1 to 

TSP-041, entitled, "System Engineers Training Program," Revision 1, was implemented in 

September 1993.  

The inspector considered the corrective actions for this item to be extensive and adequate.  

This item is closed.  

3.0 EXIT MEETING 

The licensee management was informed of the scope and purpose of the inspection at the 

entrance meeting on October 4, 1993. The status of the inspection items was discussed with 

the licensee representatives during the course of the inspection and presented to licensee 

management during the exit meeting on October 8, 1993. The licensee did not dispute the 

inspection findings. A list of attendees is presented in Attachment 1.



ATTACHMENT 1 

Persons Contacted

New York Power Authority

J. Comiotes 
S. Davis 
J. Donnelly 
J. Garrity 
J. Gullick 
J. Kelly 

* J. Maurer 
* A. Pal 
* J. Sadauskas 

N. Yacoub 

U.S. Nuclear Regulatory

Licensing Manager 
Quality Assessment Supervisor 
System Engineer Supervisor 
Resident Manager 
Site Engineering Manager 
Acting General Manager, Operations 
General Manager, Support Service 
Nuclear Engineer 
Technical Service Manager 
System Engineer 

Commission

L. Bettenhausen 
B. McDermott 
G. Tracy

Chief, Operations Branch, DRS 
Reactor Engineer 
Senior Resident Inspector

All of the above personnel, except those marked with (*), attended the exit meeting on 
October 8, 1993.


