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ENTERGY’S REPLY TO NEW YORK STATE’S PROPOSED FINDINGS OF FACT 
AND CONCLUSIONS OF LAW FOR CONTENTION NYS-8  (TRANSFORMERS) 

 
Pursuant to the Atomic Safety and Licensing Board’s (“Board”) February 28, 2013 

Order, Entergy Nuclear Operations, Inc. (“Entergy”) submits its Reply to New York State’s 

(“New York”) Proposed Findings of Fact and Conclusions of Law on Contention NYS-8, which 

alleges that the license renewal application (“LRA”) for the Indian Point Energy Center 

(“IPEC”) Unit 2 and Unit 3 (“IP2” and “IP3”) operating licenses requires, and lacks, an aging 

management program (“AMP”) for safety-related electrical transformers that are required for 

compliance with 10 C.F.R. §§ 50.48 and 50.63.1  This Reply is based on the evidentiary record in 

this proceeding, and is set out in numbered paragraphs, with corresponding citations to the record 

of this proceeding.   

I. INTRODUCTION 

1. On March 22, 2013, Entergy, the U.S. Nuclear Regulatory Commission (“NRC” 

or “Commission”) Staff, and New York filed proposed findings of fact and conclusions of law on 

                                                 
1  See Entergy Nuclear Operations, Inc. (Indian Point Nuclear Generating Units 2 and 3), LBP-08-13, 68 NRC 43, 

89, 218 (2008).   
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NYS-8.2  As set forth in its proposed findings, Entergy has carried its burden of proof to 

demonstrate that transformers are properly excluded from an aging management review 

(“AMR”) and, therefore, do not require an AMP under 10 C.F.R. Part 54.  The NRC Staff is in 

full agreement with Entergy on the issues raised in NYS-8 and supports resolution of the 

contention in Entergy’s favor.3  This comes as no surprise given the Staff’s long-established 

position that transformers perform the readily monitorable, active intended function of voltage 

transformation and, therefore, do not require a Part 54 AMR.4  Significantly, this Staff position is 

reflected in all relevant NRC and industry guidance, as well as in the LRAs and Staff safety 

evaluation reports (“SERs”) for each of the seventy-plus renewed operating licenses issued by 

the Commission to date.5   

2. With regard to the AMR classification of transformers under Part 54, the evidence 

overwhelmingly shows that: (1) a transformer’s key properties include its internal magnetic field, 

its terminal voltages and currents, and its turns ratio; (2) a transformer’s internal magnetic field 

and terminal voltages and currents are properties that change as the transformer performs its 

“active” intended function of transforming input voltage and current to some other form or value 

of voltage and current; (3) changes in a transformer’s terminal voltages and currents can be 

directly monitored or verified during transformer operation; and (4) transformers are more 

similar to the AMR-excluded examples listed in 10 C.F.R. § 54.21(a)(1)(i).  Thus, transformers 

                                                 
2  See Entergy’s Proposed Findings of Fact and Conclusions of Law For Contention NYS-8 (Electrical 

Transformers) (Mar. 22, 2013) (”Entergy Proposed Findings”); State of New York’s Proposed Findings of Fact 
and Conclusions of Law for Contention NYS-8 (Mar. 22, 2013) (“New York Proposed Findings”); NRC Staff’s 
Proposed Findings of Fact and Conclusions of Law Part 4: Contention NYS-8 (Transformers) (Mar. 22, 2013) 
(“NRC Staff Proposed Findings”).   

3  See NRC Staff Proposed Findings at 45 (¶ 4.145). 
4  See id. at 20-21 (¶¶ 4.58-.61). 
5  See Entergy Proposed Findings at 33 (¶ 61). 
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are properly excluded from an AMR under that regulation because they perform their intended 

function through a readily monitored or measured change in their “configuration or properties.”6 

3. The evidence also shows that transformer operation and performance are 

governed by 10 C.F.R. Part 50 requirements and subject to ongoing NRC regulatory oversight.  

In this regard, New York misinterprets the NRC’s license renewal rule and maintenance rule, and 

the relationship between those two sets of requirements.  In short, even if New York’s criticisms 

of Entergy’s current licensing basis (“CLB”) monitoring and maintenance programs for IPEC 

transformers had merit—which they do not—they are outside the scope of this license renewal 

proceeding and do not mandate the implementation of a new AMP under 10 C.F.R. Part 54.7   

4. Faced with these facts, New York relies heavily on flawed legal arguments, 

makes broad or vague assertions that lack evidentiary support, and fails to acknowledge contrary 

testimony or evidence.  In many cases, it also grossly distorts and inaccurately describes the 

hearing record.  For example, New York attributes to Entergy and Staff witnesses various 

“admissions” that never occurred.8  It also asserts that the testimony of those witnesses should be 

accorded “little or no weight” because those witnesses purportedly are not “transformer 

experts.”9  As explained below, those claims are not supported by the record.  

5. In addition, the specific relief sought by New York is unclear.  At hearing, New 

York’s witness, Dr. Degeneff, expressed approval of the types of monitoring techniques being 

                                                 
6  10 C.F.R. § 54.21(a)(1)(i). 
7  See 10 C.F.R. § 54.30 (“Matters not subject to a renewal review”). 
8  See, e.g., New York Proposed Findings at 43 (¶ 104) (erroneously claiming that NRC staff witness Ms. Ray 

“admitted that the magnetic flux is not caused by the transformer but by the current and voltage flowing through 
the transformer”). 

9  Id. at 19-20 (¶ 46-48). 
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used at IPEC but suggested that the frequency of their use could be increased.10  In its proposed 

findings, New York asserts only that an AMP “could” require Entergy to install online gas 

monitors on its in-scope transformers and increase the frequency of “other tests.”11  At other 

times, New York suggests that regular internal inspections of transformers should be required.12  

Thus, even assuming this were the proper forum for addressing purported deficiencies in 

Entergy’s CLB transformer monitoring programs, the Board, Entergy, and NRC Staff are left to 

guess as to the specific actions necessary to assuage New York’s concerns. 

6.  Finally, and perhaps most fundamentally, 10 C.F.R. § 54.21(a)(1)(i) requires an 

AMR only for those components that perform their intended functions without moving parts or 

without a change in configuration or properties.  As the Commission has made clear in both the 

rule’s regulatory history and recent adjudicatory precedent, the  effects of aging on the 

functionality of such “passive” components is not readily monitored or measured.13  As set forth 

below and in Entergy’s proposed findings, New York has not furnished sufficient, credible 

evidence to show that transformers meet those criteria.  Therefore, the Board should find—like 

the NRC has for the last 16 years—that transformers do not require an AMR under Part 54. 

II. REPLY TO NEW YORK’S FACTUAL FINDINGS AND LEGAL CONCLUSIONS 

A. Facts Not Disputed by New York 

8. Although New York’s findings address concerns with transformers in general, 

there are several facts that are not in dispute, as discussed below.  Initially, New York does not 

                                                 
10  Official Transcript of Proceedings, Indian Point Generating Units 2 & 3 at 4282:9-11 (Dec. 13, 2012) 

(Degeneff) (“Dec. 13, 2012 Tr.”) (stating that “the suite of measurements that they’re making, the 
measurements are fine.  The frequency is what’s of concern”).  

11  New York Proposed Findings at 75 (¶ 187). 
12  See, e.g., id. at 64-65 (¶ 163). 
13  See Final Rule, Nuclear Power Plant License Renewal; Revisions, 60 Fed. Reg. 22,461, 22,472, 22,477 (May 8, 

1995) (“1995 License Renewal SOC”) (NYS000016); NextEra Energy Seabrook, LLC (Seabrook Station, Unit 
1), CLI-12-05, 75 NRC __, slip op. at 20 (Mar. 8, 2012). 
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dispute that the Board admitted NYS-8 “to the extent that it questions the need for an AMP for 

safety-related electrical transformers that are required for compliance with 10 C.F.R. §§ 50.48 

and 50.63.”14 

9. New York does not dispute that, unlike many other plants, there are no “safety-

related” transformers at IPEC due to the station’s electrical configuration.15  The emergency 

power that IP2 and IP3 rely on in the event of an accident is generated at the same voltage level 

as the loads that must be supplied during an accident, such that there is no need to transform (i.e., 

step down) the power from the source voltage level to the load voltage level.16  Specifically, at 

IP2 and IP3, the emergency safeguard loads are fed from the 480 volt buses.17  The emergency 

diesel generators directly feed the 480 volt buses.18   

10. At IP2, there are seven transformers required for compliance with 10 C.F.R.  

§ 50.63 and no transformers required for compliance 10 C.F.R. § 50.48.19  

11. At IP3, there are seven transformers required for compliance with 10 C.F.R.  

§ 50.63 and two transformers required for compliance with 10 C.F.R. § 50.4820   

12. The main transformers at IPEC are neither safety-related nor required for 

compliance with 10 C.F.R. §§ 50.48 and 50.63.21  

                                                 
14  Indian Point, LBP-08-13, 68 NRC at 89, 218 (2008).   
15  Dec. 13, 2012 Tr. at 4453:14-16 (McCaffrey).  Thus, IP2 and IP3 transformers do not perform safety-related 

functions; i.e., they are not needed to maintain: (1)  the integrity of the reactor coolant pressure boundary; (2) 
the capability to shut down the reactor and maintain it in a safe shutdown condition; or (3) the ability to prevent 
or mitigate the consequences of accidents.  See 10 C.F.R. §§ 50.2, 54.4(a)(1). 

16  Dec. 13, 2012 Tr. at 4453:7-9 (McCaffrey). 
17  Id. at 4452:16-22 (McCaffrey). 
18  Id. 
19  Id. at 4455:2-4 (McCaffrey). 
20  Id. at 4455:11-12 (McCaffrey). 
21  See Testimony of Applicant Witnesses Roger Rucker, Steven Dobbs, John Craig, and Thomas McCaffrey 

Regarding Contention NYS-8 (Electrical Transformers) at 98 (109) (Mar. 30, 2012) (“Entergy Testimony”) 
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13. As previously stated, there are no safety-related transformers at IPEC, and there 

are a total of sixteen transformers required for compliance with 10 C.F.R. §§ 50.48 and 50.63.22  

New York and Dr. Degeneff did not dispute the above facts.  Furthermore, the record clearly 

shows that, for scoping purposes, Entergy included all IPEC transformers within the scope of 

license renewal.23  New York, nevertheless, asserts in its proposed findings that “[o]ther 

transformers at Indian Point Unit 2 and Indian Point Unit 3 may be within the scope of the 

license renewal rule.”24  New York further states that if the Board determines that transformers 

are passive devices, then the Board should require Entergy to “conduct a thorough and public 

analysis of the transformers at Indian Point to determine whether any other transformers are 

within the scope of the license renewal rule.”25  This is a new and belated argument that should 

be disregarded by the Board.  As admitted, NYS-8 alleges that an AMP is required for safety-

related transformers that are required for compliance with 10 C.F.R. §§ 50.48 and 50.63.  It was 

not admitted as a challenge to the adequacy of Entergy’s electrical scoping process, nor did New 

York challenge the adequacy of that process in its prior testimony. 

                                                                                                                                                 

(ENTR00091); Dec. 13, 2012 Tr. at 4265:9-19, 4302:16-20 (Mathew).  The 2007 and 2010 IPEC transformer 
failures cited by Dr. Degeneff involved main transformers.  See id. at 4438:18-22, 4440:6-7 (Degeneff). 

22  Thus, as noted during the hearing, there are no transformers at IP2 or IP3 that fall within the scope of NYS-8, as 
admitted by the Board and read literally; i.e., there are no IPEC transformers that are both safety-related and 
required for compliance with 10 C.F.R. §§ 50.48 and 50.63.  See Entergy Proposed Findings at 74 (¶ 151); Dec. 
13, 2012 Tr. at 4451:17-4453:23 (McCaffrey) (responding to questions from counsel). 

23  As Mr. Rucker explained, Entergy used a bounding approach by including in the scope of license renewal all 
plant electrical and instrumentation and control systems.  This bounding method assures that components are 
not improperly excluded from the scope of license renewal, and is one of the suggested scoping methods in 
Industry Guideline for Implementing the Requirements of 10 CFR Part 54 – The License Renewal Rule, NEI 
95-10, Rev. 6 (June 2005) (“NEI 95-10, Rev. 6”) (ENT000098) and Plant Support Engineering: License 
Renewal Electrical Handbook, Rev. 1 to EPRI Report 1003057, EPRI 1013475 (Feb. 2007) (“EPRI 1013475”) 
(ENT000100). See Entergy Testimony at 25 (A38) (ENTR00091).  The fact that Entergy “scoped in” all 
transformers as part of this bounding approach does not mean that all transformers perform license renewal 
intended functions, as defined in 10 C.F.R. § 54.4.  For example, the IP2 and IP3 main transformers do not 
perform any intended function defined in 10 C.F.R. § 54.4.  See Entergy Testimony at 98 (A109). 

24  New York Proposed Findings at 33-34 (¶ 79 n.6) (emphasis added). 
25  Id. 
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B. Entergy and the NRC Staff’s Expert Witnesses Are Well Qualified to Testify on 
Both the Technical and Regulatory Issues Raised by NYS-8 

14. Prior to the submittal of its proposed findings, New York never challenged the 

credibility or qualifications of Entergy’s four expert witnesses.  The parties—including New 

York—filed numerous motions in limine seeking to exclude prefiled testimony on various 

grounds.  New York did not file such a motion in response to Entergy’s and the Staff’s prefiled 

testimony on NYS-8.  Yet, in its proposed findings, New York now argues that the testimony of 

Entergy’s and Staff’s six witnesses should be afforded “little or no weight.”26   

15. New York argues that even though Entergy’s witnesses have engineering degrees 

and decades of experience working at nuclear plants, they are not “transformer experts” because 

their resumes do not mention specific experience with transformers.  In particular, it claims that 

Entergy’s principal witness, Dr. Dobbs, lacks “practical experience working in the transformer 

industry.”27  New York further asserts that Entergy’s witnesses’ experience “pales in 

comparison” to Dr. Degeneff’s experience in the electrical behavior and design of power 

transformers.28   

16. New York asserts that the Staff’s witnesses have significant electrical engineering 

experience in the nuclear industry, but “do not have the same level of expertise regarding 

transformer theory and operation as Dr. Degeneff.”29  Therefore, New York claims, Dr. 

Degeneff’s views on transformer properties and operation invariably should prevail, 

                                                 
26  Id. at 20 (¶ 47), 22 (¶ 52), 49 (¶ 119). 
27  Id. at 19 (¶ 46). 
28  Id. 
29  Id. at 22 (¶ 52). 
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notwithstanding that Entergy’s and the Staff’s experts have shown Dr. Degeneff’s testimony to 

contain numerous errors and contradictions.30 

17. New York’s criticisms of Entergy and Staff experts are belated, captious and 

unsupported by the record.  Moreover, this proceeding is not an academic debate about 

“transformer operation and theory.”31  It’s about whether Entergy has complied with 

10 C.F.R. Part 54 requirements as they apply to IPEC transformers within the scope of NYS-8.   

18. With respect to the issues raised by NYS-8, Entergy’s and the Staff’s experts are 

substantially more qualified than Dr. Degeneff on the basis of their “knowledge, skill, 

experience, training, or education.”32  All of Entergy’s and the Staff’s witnesses have substantial 

practical, applied experience in nuclear regulatory matters.   

19. The same cannot be said of Dr. Degeneff, who has never worked in the nuclear 

power industry.  Although Dr. Degeneff has expertise in the “electrical behavior and design of 

power transformers,”33 he has no significant knowledge or experience relevant to nuclear power 

plant operation or its regulation by the NRC.  This is evidenced by his use of terms (e.g., 

“static”) or definitions of terms (e.g. “passive” and “active”) that have no relevance in the 

context of nuclear power plant license renewal, and by his persistent failure to understand that 

current licensing basis (“CLB”) issues, “which already are the focus of ongoing regulatory 

processes—do not come within the NRC’s safety review at the license renewal stage.”34 

                                                 
30  Id. 
31  Id. at 20 (¶ 48). 
32  Duke Energy Corp. (Catawba Nuclear Station, Units 1 & 2), CLI-04-21, 60 NRC 21, 27 (2004). 
33  New York Proposed Findings at 15 (¶ 35), 19 (¶ 46). 
34  Fla. Power & Light Co. (Turkey Point Nuclear Generating Plant, Units 3 & 4), CLI-01-17, 54 NRC 3, 7-8 

(2001); see also Entergy Proposed Findings at 21 (¶¶ 33-34), 68-69 (¶¶ 137-40), 83 (¶ 172). 
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20. Without question, the collective knowledge and experience of Entergy’s and the 

Staff’s experts—who have expressed similar opinions on the key technical and regulatory issues 

before the Board—exceeds that of Dr. Degeneff.  In particular, Dr. Dobbs has relevant industry 

and academic experience, and sixteen years of Dr. Dobbs’ work experience is in the nuclear 

power industry.35  In fact, from 1990 to 2004, Dr. Dobbs worked as an electrical engineer at an 

operating nuclear power plant.  Furthermore, Dr. Dobbs is well qualified to testify on 

transformer-related issues of a purely technical stripe.  He has B.S. and M.S. degrees in physics 

and electrophysics, respectively, and has taught courses in electrical machinery that covered the 

theory and operation of transformers.  Therefore, he is well-versed in the scientific principles 

underlying transformer operation.  Moreover, because issues relating to the nature of electricity 

and its properties (as well as the nature of fluids and their properties) are rooted in the physical 

sciences, Dr. Dobbs’ testimony should be accorded substantial weight. 

21. Mr. Rucker has knowledge and expertise germane to Entergy’s and the nuclear 

power industry’s treatment of electrical transformers for purposes of license renewal.36  As a 

highly experienced electrical engineer, Mr. Rucker provides technical services to Entergy’s 

License Renewal Services Division at its Arkansas Nuclear One office, and is the License 

Renewal Electrical Lead for several Entergy nuclear power plant license renewals (including 

IPEC license renewal).  He also was directly involved in the preparation of the LRA and its 

supporting documentation.  Again, Dr. Degeneff has no such experience. 

                                                 
35  Dr. Dobbs’ professional qualifications are provided in his statement of qualifications (ENT000093) and 

summarized in his testimony.  See Entergy Testimony at 3-4 (A7) (ENTR00091). 
36  Mr. Rucker’s professional qualifications are provided in his statement of qualifications (ENT000092) and 

summarized in his testimony.  See Entergy Testimony at 2 (A3) (ENTR00091). 
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22. Mr. McCaffrey, also a highly experienced electrical engineer, is the Design 

Engineering Manager at IPEC, where he has worked since 1997.37  As a result, he is intimately 

familiar with the facility’s electrical systems—including its large power transformers.  He also 

has real-world, practical experience with the IPEC preventive maintenance and performance 

monitoring programs for large power transformers, as implemented under the NRC’s 

maintenance rule, and is highly familiar with industry and IPEC-specific transformer operating 

experience.  As the IPEC manager responsible for the maintenance and day-to-day safe and 

reliable operation of IPEC transformers (including those within the scope of maintenance and 

license renewal rules), Mr. McCaffrey has the substantial hands-on and plant-specific 

experience that Dr. Degeneff plainly lacks. 

23. Mr. Craig adds another vitally important dimension to the Entergy witness panel.  

As the former Director of the NRC’s License Renewal and Environmental Project Directorate, 

he managed NRR license renewal activities, including the development and issuance of the 

initial license renewal rule and related NRC guidance documents.38  As a result, he has a wealth 

of knowledge that is directly relevant to the classification of transformers under 10 C.F.R. Part 

54, including the origin, evolution, and application of relevant NRC guidance.  Dr. Degeneff’s 

resume is devoid of any comparable regulatory experience. 

24. NRC Staff witnesses Mr. Mathew and Ms. Ray are both electrical engineers with 

substantial knowledge of the NRC’s license renewal process and the electrical portions of the 

                                                 
37  Mr. McCaffrey’s professional qualifications are provided in his statement of qualifications (ENT000095) and 

summarized in his testimony.  See Entergy Testimony at 5-6 (A12-13) (ENTR00091). 
38  Mr. Craig’s professional qualifications are provided in his statement of qualifications (ENT000094) and 

summarized in his testimony.  See Entergy Testimony at 4-5 (A10) (ENTR000091). 
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IPEC LRA.39  They are qualified to testify on the issues raised in NYS-8 and, as Staff reviewers 

of Entergy’s LRA, their testimony should be accorded due weight. 

C. New York’s Arguments Do Not Diminish the Import of the 1995 License Renewal 
SOC and the NRC Staff’s 1997 “Grimes” Letter 

25. New York attempts to de-emphasize longstanding agency guidance that 

undermines its position by asserting that guidance documents are not binding and do not have the 

force of regulations.40  Entergy does not dispute that general proposition.  However, New York 

itself refers to NRC guidance, including the statements of consideration for the revisions to the 

license renewal rule in 1995, when it is convenient to do so and ostensibly furthers its 

argument.41  

26. New York cannot overcome the unassailable fact that all relevant NRC and 

industry guidance documents treat transformers as components that perform their intended 

functions with a change in configuration or properties and are excluded from an AMR under 10 

C.F.R. Part 54.42  Indeed, this longstanding NRC Staff position is further reflected in the fact that 

no prior recipients of renewed operating licenses have been required to perform a Part 54 aging 

management review for electrical transformers.43 

27. New York argues that the Board and parties cannot look beyond the plain 

language of 10 C.F.R. § 54.21(a)(1)(i),44 but that argument fails given the clear importance of the 

                                                 
39  Mr. Mathew’s professional qualifications are provided in his statement of qualifications (NRC000032) and 

summarized in his testimony.  See NRC Staff’s Testimony of Roy Mathew and Sheila Ray Concerning 
Contention NYS-8 (Transformers) at 1-3 (A1-3) (Mar. 22, 2012) (“NRC Staff Testimony”) (NRC000031).  Ms. 
Ray’s professional qualifications are provided in her statement of qualifications (NRC000033) and summarized 
in her testimony.  See id. at 1-3 (A1-3). 

40  New York Proposed Findings at 10-12 (¶ 26-29). 
41  See, e.g., id. at 22-23 (¶ 53-54), 25-26 (¶ 59-62) (quoting the 1995 License Renewal SOC, 60 Fed. Reg. at 

22,461). 
42  See generally Entergy Proposed Findings at 29-32 (¶¶ 51-59). 
43  See id. at 32 (¶ 59). 
44  See New York Proposed Findings at 53 (¶ 128). 
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1995 License Renewal SOC in construing that regulation, the Staff’s reliance on the SOC in its 

license renewal guidance, and the Commission’s own reliance on the SOC in its recent Seabrook 

ruling overturning the admission of transformer-related contention virtually identical to NYS-8.45  

28. Section 54.21(a)(1)(i) states that structures and components subject to an AMR 

include those structures and components “[t]hat perform an intended function, as described in  

§ 54.4, without moving parts or without a change in configuration or properties.”46  In the 1995 

License Renewal SOC, the Commission referred to such AMR-included structures and 

components as those that perform their intended functions without moving parts or without a 

change in configuration or properties, and for which the aging degradation effects “are not 

readily monitorable.”47 Further, in defining “active” and “passive” components, the Commission 

explained that “active functions” include those functions “where the parameter of concern 

(required function), including any design margins, can be directly measured or observed.”48   It is 

well-established that language in the SOC addressing a regulation, having been endorsed by the 

Commission itself, is entitled to “special weight.”49  The Commission’s explanatory statements 

in the 1995 License Renewal SOC are no exception.   

29. For this reason, the NRC Staff appropriately relied on the guidance provided by 

the Commission in the 1995 License Renewal SOC in developing guidance related to the AMR 

classification of transformers and explaining the technical and regulatory bases for that position.  

Specifically, in the 1997 “Grimes” Letter, the NRC Staff stated that it had considered AMR 

                                                 
45  See Seabrook, CLI-12-05, slip op. at 19-24 (extensively discussing the 1995 License Renewal SOC). 
46  10 C.F.R. § 54.21(a)(1)(i). 
47  Entergy Testimony at 37-40 (A56) (ENTR00091) (quoting 1995 License Renewal SOC, 60 Fed. Reg. at 22,477 

(NYS000016)). 
48  1995 License Renewal SOC, 60 Fed. Reg. at 22,471 (NYS000016); Entergy Testimony at 14 (A24) 

(ENTR00091); NRC Staff Testimony at 8 (A11) (NRC000031). 
49  Long Island Lighting Co. (Shoreham Nuclear Power Station, Unit 1), ALAB-900, 28 NRC 275, 290-91 (1988), 

review declined, CLI-88-11, 28 NRC 603 (1988). 
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requirements for transformers (among other components), and concluded that transformers are 

not subject to an AMR based, in significant part, on the Commission’s “considerable discussion” 

in the 1995 License Renewal SOC.50   

30. Other NRC Staff and industry guidance documents stating that transformers are 

active components and thus excluded from an AMR under Part 54, including NUREG-1800, NEI 

95-10, Rev. 6, and EPRI’s License Renewal Electrical Handbook, appropriately rely on the 1995 

License Renewal SOC and/or the 1995 Grimes Letter as support for this position.51 

D. The Commission’s 2012 Seabrook Ruling Confirms the Importance of the 1995 
License Renewal SOC in Construing and Applying 10 C.F.R. § 54.21(1)(1)(i) 

31. As discussed in Entergy’s proposed findings,52 the Commission’s March 2012 

Seabrook ruling (CLI-12-05) underscores the importance of the 1995 License Renewal SOC in 

construing and applying 10 C.F.R. § 54.21, and in understanding the distinction between passive 

and active components, as specifically intended by the Commission.53  In CLI-12-05, the 

Commission emphasized that it devoted “significant discussion” in the SOC to defining a passive 

component as one that performs an intended function without moving parts or without a change 

in configuration or properties and for which aging degradation is not readily monitored.54  

32. In Seabrook, the Commission also acknowledged that “[l]ongstanding Staff 

guidance directly addresses the classification of electrical transformers for the purposes of 

license renewal, and has found them to be ‘active’ components.”55  That “longstanding” 

                                                 
50  Letter from Christopher I. Grimes, Director, Office of Nuclear Reactor Regulation, to Douglas J. Walters, 

Nuclear Energy Institute (“NEI”), Determination of Aging Management Review for Electrical Components, 
Attach. at 1-2 (Sept. 19, 1997) (“1997 Grimes Letter”) (ENT000097); Entergy Testimony at 20 (A32) 
(ENTR00091). 

51  See NEI 95-10, Rev. 6 at B-14 & app. C (ENT000098); EPRI 1013475 at B-9 (ENT000100). 
52  See Entergy Proposed Findings at 13-14 (¶¶ 17-19). 
53  Seabrook, CLI-12-05, slip op. at 19-20. 
54  Id. at 20 (citing 1995 License Renewal SOC, 60 Fed. Reg. at 22,477). 
55  Id. at 23-24. 
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guidance is the 1997 Grimes Letter (ENT000098) and Table 2.1-5 of NUREG-1800.56  As the 

Commission further noted, the Staff recommended in the 1997 Grimes Letter that NEI revise its 

guidance to indicate that transformers (among other components) do not require an AMR.57  

NEI’s current guidance (NEI 95-10, Rev. 6) reflects the Staff’s position on transformers.58  

33. Although the procedural posture here differs from Seabrook (CLI-12-05), in that 

the contention in this matter was admitted and testimony was received, the applicable legal and 

regulatory principles are the same.  Entergy’s and Staff’s testimony confirms that the 

longstanding NRC and industry guidance discussed above stands on sound technical bases.  

34. Ironically, New York notes that the Commission rejected the Seabrook 

transformer contention at the contention admissibility stage because “[t]he expert declaration 

offered in support of the contention contained only a brief discussion of transformers and did not 

give a detailed explanation of how transformers function or why they should be considered 

passive devices.”59  What New York fails to mention is that the Seabrook petitioners relied on an 

October 18, 2010 declaration that was prepared by New York’s former consultant on this 

contention, Mr. Blanch.60  Insofar as it relates to transformers, that declaration is materially 

indistinguishable from the declaration relied upon by New York to support the original 

                                                 
56  Standard Review Plan for Review of License Renewal Applications for Nuclear Power Plants, NUREG-1800, 

Rev. 1, at 2.1-23 (Table 2.1-5, Item 104) (Sept. 2005) (“NUREG-1800, Rev. 1”) (NYS000195); Standard 
Review Plan for Review of License Renewal Applications for Nuclear Power Plants, NUREG-1800, Rev. 2, at 
2.1-26 tbl. 2.1-5 item 104 (Dec. 2010) (NYS000161) (“NUREG-1800, Rev. 2”); Entergy Testimony at 19 (A31) 
(ENTR00091). 

57  Entergy Testimony at 20-21 (A32) (ENTR00091). 
58  See NEI 95-10, Rev. 6, at B-14 (ENT000098). 
59  New York Proposed Findings at 12 (¶ 30).  
60  NextEra Energy Seabrook, LLC (Seabrook Station, Unit 1), LBP-11-2, 73 NRC 28, 58 (2011), rev’d in part, 

aff’d in part, CLI-12-05, slip op (Mar. 5, 2012).   



 

 

- 15 - 

admission of NYS-8.61  Accordingly, under current Commission precedent, NYS-8 never should 

have been admitted.   

E. New York Incorrectly Characterizes the Purpose of the License Renewal Rule  

35. Contrary to New York’s suggestion, it was never Entergy’s position that the 

license renewal rule is intended only to detect “gross failure” of components.62  It always has 

been Entergy’s position that the license renewal rule requires reasonable assurance that the 

effects of aging will be adequately managed so that the intended functions of in-scope 

components will be maintained consistent with the CLB for the period of extended operation.63  

This is consistent with the Commission’s description of the rule’s purpose in Pilgrim: 

The objective of the license renewal regulations is “to supplement 
the regulatory process, if warranted, to provide sufficient assurance 
that adequate safety will be assured during the extended period of 
operation.”  In developing the renewal regulations, the Commission 
concluded that the “only issue” where the regulatory process may 
not adequately maintain a plant’s current licensing basis involves the 
potential “detrimental effects of aging on the functionality of certain 
systems, structures, and components in the period of extended 
operations.”64 

36. Thus, like the maintenance rule, Part 54 focuses on component functionality, not 

on managing any and all postulated or potential aging mechanisms.65  This was a point of 

emphasis in the Commission’s 1995 revisions to Part 54.66  The Commission expressly 

“concluded that the focus on identification of aging mechanisms is not necessary because 
                                                 
61  See Seabrook, CLI-12-05, slip op. at 18-27; compare Declaration of Paul Blanch at 5-6 (¶¶ 21-24) (Nov. 28, 

2007), with FPL Energy Seabrook, LLC (NextEra, Inc.) (Seabrook Station, Unit 1 – License Renewal 
Application), Friends of the Coast and New England Coalition Petition for Leave to Intervene, Request for 
Hearing and Admission of Contentions, Attach. 7 Declaration of Paul Blanch at 11-12 (¶¶ 28-31) (Oct. 18, 
2010).   

62  See New York Proposed Findings at 24 (¶ 57).  
63  See Entergy Testimony at 107 (A117), 109 (A118) (ENTR00091). 
64  Entergy Nuclear Generation Co. (Pilgrim Nuclear Power Station), CLI-10-14, 71 NRC 449, 454 (2010) 

(emphasis added) (quoting 1995 License Renewal SOC, 60 Fed. Reg. at 22,464). 
65  Entergy Testimony at 99 (A111) (ENTR00091). 
66  Id. (citing 1995 License Renewal SOC, 60 Fed. Reg. at 22,461, 22,471, 22,475-76 (NYS000016)).  
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regardless of the aging mechanism, only those that lead to degraded component performance or 

condition (i.e., potential loss of functionality) are of concern.”67  New York’s witness, Dr. 

Degeneff, ultimately conceded this point.68 

37. In short, NRC regulations require “reasonable assurance” that SSCs are capable of 

performing their intended functions.69  They do not require applicants for initial or renewed 

operating licenses to prevent all transformer failures,70 as Dr. Degeneff also acknowledged.71  

The NRC’s 10 C.F.R. Part 50 design requirements assume that transformer and other component 

failures may occur and, for that reason, include requirements for independence, redundancy, and 

diversity as part of the NRC’s defense-in-depth approach to providing reasonable assurance.72  

F. New York Incorrectly Describes the Purpose of the Maintenance Rule and Its 
Relationship to the License Renewal Rule 

38. New York claims that the “NRC Staff has acknowledged [that] because degraded 

conditions caused by aging are harder to detect in passive SSCs, the maintenance rule is 

insufficient to manage the effects of aging in passive SSCs during the license renewal term.”73  It 

further asserts that, “[f]or this reason, passive SSCs that are covered under the maintenance rule 

during the current licensing basis are also covered under the license renewal rule during the 

                                                 
67  Id. (quoting 1995 License Renewal SOC, 60 Fed. Reg. at 22,488 (NYS000016)). 
68  See Rebuttal Testimony of Dr. Robert C. Degeneff, D. Eng. Regarding Contention NYS-8 at 36:23-37:2 (June 

28, 2012) (“New York Rebuttal Testimony”) (NYSR00414) (“I am arguing that an AMP is necessary to detect 
degradation that can cause the loss of transformer functionality.”).    

69  Seabrook, CLI-12-05, slip op. at 3; Entergy Testimony at 107 (A117), 109 (A118) (ENTR00091). 
70  See Entergy Testimony at  95-96 (A107) (ENTR00091); NUREG-1800, Rev. 2, app. A at A.1-1 (NYS000161) 

(“The license renewal process is not intended to demonstrate absolute assurance that structures and components 
will not fail, but rather that there is reasonable assurance that they will perform such that the intended functions 
are maintained consistent with the [CLB] during the period of extended operation.”). 

71  New York Rebuttal Testimony at 37:15-17 (NYSR00414) (“I do not believe an AMP is needed to detect ‘all’ 
aging effects, but to detect degradation that can lead to failure of the transformer and related systems.”).  

72  See Entergy Testimony at 95-96 (A107) (ENTR00091); Dec. 13, 2012 Tr. at 4236:19-4237:8 (Mr. Craig). 
73  New York Proposed Findings at 26 (¶ 62) (citing 1995 License Renewal SOC at 22,470-71 (NYS000016)). 
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period of extended operations.”74  Based on these statements, New York  argues that “whether 

the maintenance rule is sufficient for monitoring age related degradation in transformers is not 

relevant to determining whether they are subject to AMR.”75 

39. It is correct that the Board must look to 10 C.F.R. § 54.21(a)(1)(i) and the 1995 

SOC discussing that regulation to determine whether transformers are subject to an AMR—not 

to the maintenance rule.  However, Entergy disagrees with the reasoning and assumptions 

applied by New York in its testimony and proposed findings.  In essence, New York contends 

that because Section 54.21 does not cite the maintenance rule as a basis for excluding 

components from AMR, some components subject to the maintenance rule still may require an 

AMP under Part 54.76  It also assumes that transformers are “passive” components.77   

40. New York’s argument is fundamentally inconsistent with the NRC’s Part 54 

regulatory framework, which credits existing licensee programs implemented to meet the 

maintenance rule’s requirements.78  As discussed in the 1995 License Renewal SOC, 10 C.F.R. 

Part 50 requires licensees to develop and implement programs that ensure that conditions adverse 

to quality, including degraded SSCs, are promptly identified and corrected.79  Those licensee 

programs include self-inspection, maintenance, and technical specification surveillance programs 

that monitor and test the physical condition of plant SSCs—including transformers.80   

                                                 
74  Id. (citing 1995 License Renewal SOC at 22,470-71 (NYS000016). 
75  Id. at 27 (¶ 66).  Dr. Degeneff similarly asserted that the sufficiency of plant programs or activities required by 

the maintenance rule is not relevant to determining whether a component qualifies for AMR.  See New York 
Rebuttal Testimony at 33:21-23 (NYS000414). 

76  See New York Rebuttal Testimony at 33:18-23 (NYS000414).  
77  See New York Proposed Findings at 27 (¶ 66) (“The Commission has already determined that the maintenance 

rule is insufficient for monitoring aging degradation in passive SSCs during the license renewal period.”).  
78  See 1995 License Renewal SOC, 60 Fed. Reg. at 22,471 (NYS00016). 
79  Entergy Testimony at 23 (A35) (ENTR00091) (citing 1995 License Renewal SOC, 60 Fed. Reg. at 22,475 

(NYS000016)).   
80  Id. (citing 1995 License Renewal SOC, 60 Fed. Reg. at 22,475 (NYS000016)). 
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41. Importantly, the SOC states that the Part 54 requirements reflect a greater reliance 

on existing licensee programs that manage the detrimental effects of aging on functionality, 

including those activities implemented to meet the requirements of the maintenance rule.81   

Because the intent of the license renewal rule and the maintenance rule 
is similar (ensuring that the detrimental effects of aging on the 
functionality of important systems, structures, and components are 
effectively managed), the Commission has determined that the license 
renewal rule should credit existing maintenance activities and 
maintenance rule requirements for most structures and components.  . 
. .[T]he requirements in this rule reflect a greater reliance on existing 
licensee programs that manage the detrimental effects of aging on 
functionality, including those activities implemented to meet the 
requirements of the maintenance rule.82 
 

42. The Commission further stated that the existing regulatory process, current 

licensee programs and activities, and the maintenance rule provide the basis for generically 

excluding structures and components that perform active functions from AMR.83  The AMR for 

license renewal focuses on passive structures and components that perform intended functions.  

This fact is reflected in 10 C.F.R. § 54.21(a)(1).  Thus, the license renewal rule is intended to 

assure the management of aging effects on structures and components and focus the license 

renewal review upon structures and components that cannot be generically excluded from 

AMR.84  Transformers are not among those passive components. 

43. In another argument related to the maintenance rule, New York states as follows: 

Since many long-lived, passive SSCs are not monitored under the 
more rigorous requirements of the maintenance rule (10 C.F.R.  
§ 50.65(a)(1)), but instead are maintained under the looser 
requirements of the maintenance rule (10 C.F.R. § 50.65(a)(2)), these 

                                                 
81  Id. (citing 1995 License Renewal SOC, 60 Fed. Reg. at 22,471 (NYS000016)); see also Dec. 13, 2012 Tr. at 

4242:9-4243:3 (Ray) (“[W]e rely on the maintenance rule to track the aging degradation.”). 
82  1995 License Renewal SOC, 60 Fed. Reg. at 22,471 (emphasis added) (NYS000016). 
83  Id. at 22,476. 
84  Entergy Testimony at 23-24 (A36) (ENTR00091). 
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SSCs must be more rigorously managed under the license renewal rule 
in the license renewal period.85 
 

44. This argument has no merit.  First, it is inconsistent with New York’s own 

statement that “whether the maintenance rule is sufficient for monitoring age related degradation 

in transformers is not relevant to determining whether they are subject to AMR.”86  In effect, 

New York applies a double standard.  It faults Entergy and the Staff for noting that the 

Commission credited the maintenance rule to address potential aging degradation of active 

components that perform intended functions, and as a basis for generically excluding such 

components from AMR under Part 54.  But New York then cites the alleged inadequacy of the 

maintenance rule as a basis for requiring an AMP.  New York cannot have it both ways. 

45.  Furthermore, New York’s argument flows from a flawed reading of 10 C.F.R.  

§ 50.65(a)(1) and (2).  Section 50.65(a)(1) requires that licensees monitor the performance or 

condition of SSCs against licensee-established goals in a manner sufficient to provide reasonable 

assurance that such SSCs are capable of fulfilling their intended functions.  Such goals are to be 

established commensurate with safety and, where practical, take into account industry-wide 

operating experience.  When the performance or condition of an SSC does not meet established 

goals, appropriate corrective action must be taken: this is required for SSCs monitored under 

Section 50.65(a)(1) and (a)(2) programs.  Section 50.65(a)(2) states that monitoring as specified 

in paragraph (a)(1) is not required when it has been demonstrated that the performance or 

condition of an SSC is being effectively controlled through the performance of appropriate 

preventive maintenance, such that the SSC remains capable of performing its intended function.  

Section 50.65(a)(2) does not impose “looser” or “minimal” requirements.87     

                                                 
85  New York Proposed Findings at 26-27 (¶ 64). 
86  Id. at 27 (¶ 66). 
87  Id. at 26-27 (¶ 64), 67 (¶ 169). 
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46. In a related vein, New York later argues that IPEC transformers “fall under the 

(a)(2) category” and purportedly  are “receiving only preventive maintenance—not condition 

monitoring.”88  According to New York, “[t]his is the minimum amount of maintenance required 

under the maintenance rule and is a much less rigorous form of monitoring than is required under 

either the (a)(1) category of the maintenance rule or the license renewal rule.”89  The record 

evidence does not support either of these statements.   

47. First, the record does not indicate that all IPEC transformers, especially those 

within the scope of NYS-8, fall under Section 50.65(a)(2).  New York cites hearing testimony by 

Mr. Mathew and Mr. Craig, but that testimony does not support its claim.90  Mr. Mathew, in 

providing some background on Section 50.65, stated only that “(a)(2) is the normal performance 

monitoring you do with the Preventive Maintenance Program.”91  Mr. Craig stated that some 

transformers might fall into the (a)(1) category, and others might fall into the (a)(2) category, but 

that the latter would more likely include transformers without any safety significance.92 

48. Second, there is no basis for New York’s claim that IPEC transformers are subject 

only to preventive maintenance and not condition monitoring.  Condition monitoring includes 

tests and inspections “for the presence and extent of aging effects.”93  Many, if not most, of the 

techniques that Entergy uses on IPEC transformers are condition monitoring methods, as 

evidenced by two of New York’s own exhibits.   

                                                 
88  Id. at 66 (¶¶ 167-68). 
89  Id. (¶ 168). 
90  See id. at 65 (¶ 166) (citing Dec. 13, 2012 Tr. at 4247:2-35 (Mathew); 4445:8-23 (Craig)). 
91  Dec. 13, 2012 Tr. at 4247:11-13 (Mathew). 
92  See id. at 4445:8-13, 4446:6-9 (Craig). 
93  NUREG-1800, Rev. 2, app. A at A.1-1 (NYS000161). 
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49. For example, EPRI Report 1013566 identifies “condition monitoring techniques 

useful for detecting the onset of end-of-life conditions,”94 and “focuses on the identification of 

long-term aging mechanisms that could lead to catastrophic failure.”95  It states, for example, that 

dissolved combustible gas analysis is a condition monitoring technique that should be applied to 

transformers throughout their lives.96  It also lists the following as examples of confirmatory 

condition monitoring techniques: furan in oil test, acoustic partial discharge, core insulation 

resistance, frequency response analysis, and power factor testing.97  As Mr. McCaffrey 

confirmed, Entergy uses these types of techniques on IPEC large power transformers.98  

Similarly, EPRI Report 1007422 identifies various techniques (e.g., gas-in-oil and power factor 

tests) that are used on IPEC transformers as condition monitoring methods.99  Therefore, New 

York’s claim that IPEC transformers are not subject to condition monitoring is groundless. 

G. New York’s Criticisms of IPEC-Specific Transformer Monitoring and Maintenance 
Practices Lack Merit 

1. This Proceeding Is Not the Proper Forum for Challenging or Modifying 
Entergy’s CLB Programs for Transformer Monitoring and Maintenance 

50. In Section H (¶¶ 145-65) and Section I (¶¶ 166-85) of its proposed findings, New 

York asserts that current transformer monitoring and maintenance activities do not provide 

reasonable assurance that transformer functionality will be maintained in the license renewal 

                                                 
94  EPRI 1013566, Plant Support Engineering: Large Transformer End-of-Expected-Life Considerations and the 

Need for Planning at vi 2006) (NYS000020). 
95  Id. at 2-1 (emphasis added). 
96  See id. 
97  See id. at 3-4 to -5. 
98  See Entergy Testimony at 103-04 tbl. 4 (A114) (ENTR00091); Dec. 13, 2012 Tr. at 4253:6-4254:18 

(McCaffrey). 
99  See EPRI Report 1007422, Life Cycle Management Planning Sourcebooks, Volume 4: Large Power 

Transformers at 5-4 to -5 (Mar. 2003) (NYSR00034)  
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period.100  As a threshold matter, New York’s criticisms are aimed directly at ongoing 

transformer monitoring and maintenance activities that are required by 10 C.F.R. Part 50.  This 

proceeding is governed by 10 C.F.R. Part 54, which expressly excludes current license term 

issues from the scope of the NRC’s license renewal review.101  Because transformers are 

excluded from Part 54’s AMR requirements, any proposed augmentation or modification of CLB 

programs is a matter that must be addressed under the NRC’s Part 50 regulatory framework.102  

This proceeding is not the proper forum for challenging Entergy’s CLB programs or seeking 

changes to the Commission’s Part 50 regulations and associated regulatory processes.103   

2. New York’s Criticisms of  Entergy’s CLB Transformer Monitoring and 
Maintenance Programs, In Any Event, Lack Merit 

51. In any event, New York’s criticisms of Entergy’s CLB transformer monitoring 

and maintenance programs lack technical merit.  In Section H of its proposed findings, New 

York discusses various “failure modes” in transformers and argues that they cannot always be 

assessed by performance and condition monitoring.104  As Mr. McCaffrey explained, Entergy 

uses industry standard preventive and predictive maintenance techniques on its transformers at 

IPEC.105  As noted above, these include numerous condition monitoring methods. 

52. For example, specific techniques used at IPEC include monitoring or assessment 

of power factor, winding insulation resistance, capacitance, sweep frequency response analysis, 

leakage reactance, excitation current, transformer turns ratio, winding resistance, corona scan, 

                                                 
100  See generally New York Proposed Findings at 59-74 (¶¶ 145-85). 
101  See 10 C.F.R. § 54.30. 
102  See, e.g., N. States Power Co. (Prairie Island Nuclear Generating Plant, Units 1 & 2), CLI-10-27, 72 NRC 481, 

492 (2010) (noting that a petitioner’s remedy relative to current operational concerns “is to direct the Staff’s 
attention to the supporting facts via a petition for enforcement action under 10 C.F.R. § 2.206”).  

103  10 C.F.R. § 2.335.  
104  New York Proposed Findings at 59 (¶ 146). 
105  Entergy Testimony at 97 (A108) (ENTR00091); see Dec. 13, 2012 Tr. at 4249:18-23 (Mathew) (listing the 

different techniques used on IPEC’s transformers). 
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hot collar (on applicable bushings), oil quality, oil dissolved gas analysis, furanic compound 

analysis in oil, and thermography.106  Entergy also performs visual inspections and cleaning of 

such transformers.107  Finally, Entergy also performs predictive and preventive maintenance on 

dry-type (air-cooled) transformers, including visual inspections and cleaning, insulation 

resistance measurement, and winding resistance measurement.108  Mr. McCaffrey testified that 

these tests provide insights into the health of a transformer’s internal subcomponents.109  He also 

explained how these specific tests or analysis techniques address each of the aging degradation 

mechanisms cited by Dr. Degeneff.110  At the hearing, Mr. McCaffrey provided further 

explanation and described which tests or analyses are performed when the transformer is in 

service and out of service.111   

53. As noted previously, New York further asserts that IPEC transformers are subject 

to the “minimum amount” of maintenance under the maintenance rule.112  This statement (which, 

again relates to the adequacy of CLB programs) is not true.  The record indicates that Entergy 

tests transformers at intervals that meet or exceed current industry recommendations.113  Further, 

                                                 
106  Entergy Testimony at 96-98 (A108) (ENTR00091); Dec. 13, 2012 Tr. at 4253:12-25 (McCaffrey). 
107  Entergy Testimony at 97 (A108) (ENTR00091); see also Entergy Fleet Engineering Guide EN-EE-G-001, 

Large Power Transformer Inspection Guidelines, Rev. 2 (Mar. 31, 2011) (“EN-EE-G-001”) (ENT000121).   
108  Entergy Testimony at 97 (A108) (ENTR00091); see also IPEC Maintenance Procedure 0-XFR-401-ELC 

Station Service and Load Center Transformers Outage Inspection (Apr. 5, 2007) (ENT000126).  
109  Dec. 13, 2012 Tr. at 4253:23-25 (McCaffrey). 
110  Entergy Testimony at 103-04 tbl. 4 (A114) (ENTR00091); Dec. 13, 2012 Tr. at 4253:12-4254:4 (McCaffrey); 

see also Dec. 13, 2012 Tr. at 4281:13-17 (McCaffrey) (stating that Entergy looks for corona or radial 
interference voltage through online gas monitoring and offline global electrical tests). 

111  Dec. 13, 2012 Tr. at 4253:12-4254:4 (McCaffrey). 
112  See New York Proposed Findings at 65-66 (¶¶ 166-68).   
113  Dec. 13, 2012 Tr. at 4276:25-4277:4 (McCaffrey) (“It is a common practice to use the techniques that we 

described before as part of the life cycle management plan for the transformers to be replaced, and that’s a 
generally accepted  practice for the industry to follow.”); id. at 4283:10-16 (McCaffrey) (stating that Entergy 
tests its transformer bushings more frequently than industry recommendations); id. at 4303:1-8 (McCaffrey) 
(stating that Entergy follows industry guidelines for large oil-cooled and air-cooled transformers). 
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pursuant to its Part 50 programs and procedures, Entergy takes appropriate corrective actions, 

including increasing testing frequencies, when warranted by equipment performance.114  

54. New York also asserts that “[i]f Entergy’s preventive maintenance program is not 

detecting aging degradation in the main transformers, it is likely that the same program is also 

failing to detect aging degradation in the transformers within the scope of the license renewal 

rule.”115  That statement is not accompanied by any citation to the record and is complete 

speculation.  It also is misleading, insofar as both the industry and IPEC main transformer 

failures that have occurred to date generally have not been caused by aging effects.116  Further, 

New York fails to explain how a license renewal AMP would be any more effective in 

eliminating or reducing the largely design-related vulnerabilities that have led to such main 

transformer failures at IPEC and other plants.    

3. New York’s Discussion of IPEC-Specific and Industry Operating Experience 
Involving Transformer Failures Does Not Support Its Claims 

55. In this regard, in paragraphs 169-177 of its proposed findings, New York 

discusses industry and IPEC operating experience involving transformer failures.117  Entergy 

thoroughly discussed this operating experience in its testimony and proposed findings and does 

not repeat that entire discussion here.118  In short, of the sixteen purported failures cited by New 

York, one was actually a cable failure between two transformers, and one involved the failure of 

a generator current transformer (which, at IPEC, performs no license renewal intended function).  

Eleven of the failures involved main power transformers, which, at IPEC, perform no license 

renewal intended function.  Only two of the failures involved transformers that fulfilled a 

                                                 
114  See id. at 4309:9-12 (McCaffrey). 
115  New York Proposed Findings at 71 (¶ 179).   
116  See Entergy Proposed Findings at 78-83 (¶ 161-71). 
117  See New York Proposed Findings at 67-70 (¶ 169-77).   
118  See Entergy Proposed Findings at 73-84 (¶ 148-73). 
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function that is the same as a license renewal intended function at IPEC.  Thus, the record does 

not support New York’s argument that recent industry operating experience involving large 

power transformers necessitates the creation of a Part 54 AMP for transformers.  

56. For example, New York relies on NRC Information Notice 2009-10.119  However, 

that document states that the large transformers discussed therein are “generally non-safety 

related” and “are within the scope of the Maintenance Rule.”120  The NRC Staff, moreover, did 

not conclude therein that current maintenance rule requirements are inadequate.121  Rather, it 

apprised licensees of recent operating experience involving large transformer failures so that they 

could review the information for applicability to their facilities and consider actions, as 

appropriate, to avoid similar events.122  As the record shows, Entergy previously has considered 

the operating experience described in Information Notice 2009-10, among other sources of 

information, as part of its CLB reviews of relevant transformer-related operating experience.123 

57. In paragraphs 155-157 of its proposed findings, New York discusses “open phase 

fault conditions” and NRC Bulletin 2012-01.124  That discussion and document relate to the 

Byron event, which was caused by the failure of an insulator on an overhead line—which is not 

                                                 
119  See New York Proposed Findings at 21 (¶ 50), 73 (¶ 184). 
120  NRC Information Notice 2009-10, Transformer Failures – Recent Operating Experience at 2 (July 7, 2009) 

(NYS000019). 
121  See generally id. 
122  Id.; see also Dec. 13, 2012 Tr. at 4284:19-22 (Mathew) (“[O]ne of the reasons why we issued this Information 

Notice [was] to alert the industry that there are failures.  They had to look at the industry standards.”).  In 
paragraph 170 of its proposed findings, New York quotes Staff witness Mr. Mathew as stating: “Any time a 
reactor scram happens, it challenged safety systems.”  New York Proposed Findings at 67 (¶ 170).  Mr. Mathew 
made this statement in the context of explaining why the NRC Staff issued Information Notice 2009-10.  He 
emphasized that Information Notice 2009-10 was not issued due to license renewal-related concerns.  Dec. 13, 
2012 Tr. at 4284:6-22 (Mathew).    

123  See Entergy Testimony at 91 (A100) (ENTR00091) (citing EN-EE-G-001 (ENT000121)). 
124  See New York Proposed Findings at 62-63 (¶ 155-57).   
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part of a transformer.125  Also, the Degeneff testimony cited by New York126 is vague and 

speculative and does not support New York’s argument.   

58. In paragraphs 163-165, New York discusses ANO-related operating experience 

based on a February 2007 document entitled EN Large Power Transformer Status and provided 

by Entergy as part of the mandatory disclosure process.127  In its proposed findings, New York 

states that the status report discussed degradation in a transformer at Entergy’s ANO Unit 2 plant 

“that was not observable from the dissolved gas analysis or other tests, but only found through an 

internal inspection,” and suggested that periodic internal inspections be performed.128  

59. The ANO transformer at issue was a main transformer and thus did not perform 

any license renewal intended functions.  Furthermore, as Entergy’s testimony makes clear, 

Entergy has determined that frequent internal inspections of transformers are not warranted or 

advisable.  Mr. McCaffrey and Mr. Rucker explained why the “invasive” inspections advocated 

by Dr. Degeneff are unnecessary and run directly counter to transformer inspection guidelines 

issued by EPRI.129  In short, invasive inspections may be detrimental to transformer operation, 

because their performance in the field can introduce moisture and contaminants into the 

                                                 
125  See NRC Bulletin 2012-01: Design Vulnerability in Electric Power System at 2 (July 27, 2012) (NYS000468) 

(“The undervoltage condition was caused by a broken insulator stack of the phase C conductor for the 345-kV 
power circuit that supplies both SATs [station auxiliary transformers].  This insulator failure caused the phase C 
conductor to break off from the power line disconnect switch, resulting in a phase C open circuit and a high 
impedance ground fault.”). 

126  Dec. 13, 2012 Tr. at 4441:18-24 (Degeneff). 
127  New York Proposed Findings at 64-65 (¶¶ 163-65) (citing EN Large Power Transformer Status (Feb. 15, 2007) 

(“EN Large Power Transformer Status”) (NYS000040)).  New York’s witness, Dr. Degeneff, did not discuss 
that document in either in his prefiled or hearing testimony.   

128  Id. at 64-65 (¶¶ 163-64). 
129  See Entergy Testimony at 100-02 (A113) (ENTR00091). 
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transformer internals and oil.130  For that reason, they should be used only in limited 

circumstances and settings.131   

60. According to Mr. McCaffrey, if ongoing monitoring and testing performed under 

the maintenance rule and current Entergy procedures detect transformer degradation, then 

Entergy would perform an internal inspection of the transformer, as warranted, to determine and 

correct the cause of the problem.132  Such inspections, however, are not performed on a routine 

basis.133  Notably, the February 2007 status report cited by New York in its proposed findings 

states that “[t]he degradation was identified during an internal inspection triggered by external 

oil leaks;”134 i.e., it was prompted by ongoing monitoring and maintenance activities of the type 

mentioned by Mr. McCaffrey. 

61. For the reasons explained by Mr. McCaffrey in his prefiled and oral testimony, 

the more recent failures of relatively new IPEC and Fitzpatrick main transformers do not support 

New York’s claim that a Part 54 AMP is necessary for IPEC transformers.135  New York states 

that “the age of these transformers does not diminish the significance of the events.”136  New 

York’s comment about the significance of the events is irrelevant, given that the cited failures 

did not involve transformers that perform license renewal intended functions or result from aging 

                                                 
130  Id. 
131  Id. at 100-101 (A113). 
132  Dec. 13, 2012 Tr. at 4312:1-5 (McCaffrey). 
133  Entergy Proposed Findings at 78 (¶ 159). 
134  New York Proposed Findings at 64-65 (¶ 163) (quoting EN Large Power Transformer Status at 2-3 

(NYS000040)). 
135  See Entergy Testimony at 105-06 (A115) (ENTR00091); Dec. 13, 2012 Tr. at 4300:20-4301:16 (McCaffrey). 
136  New York Proposed Findings at 70 (¶ 177). 
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degradation.137  Further, Entergy took appropriate corrective actions in accordance with 

10 C.F.R. Part 50 requirements and applicable Entergy procedures.138 

4. The Specific Transformer Monitoring “Improvements” Sought by New York 
Are Unclear And, In Any Event,  Are Not Authorized by 10 C.F.R. Part 54   

62. In the end, New York provides no meaningful explanation or justification as to 

why a newly-created AMP for transformers would be any more effective than current Part 50-

based programs (assuming than an AMP is required, which it is not), especially given that the 

examples of transformer failures cited by New York are not age-related.   

63. In addition, New York’s suggestions in paragraph 187 of its proposed findings 

regarding “effective improvement[s] over what is currently being done under the maintenance 

rule” are vague at best.139  Specifically, New York suggests that “an AMP could improve on the 

frequency of transformer testing, could require that better testing methods be utilized as they 

become available, and could be mandatory upon licensees.”140  It further states that “an AMP 

                                                 
137  See Dec. 13, 2012 Tr. at 4264:20-22 (McCaffrey) (“[T]he transformer failures they discussed, they were not 

age-related transformer failures.”), 4265:10-13 (Mathew) (“[I]f you look at the license renewal scope, license 
renewal function, these main transformers are not required to perform any functions.”). 

138  In its proposed findings, New York states with respect to the 2010 IP2 21 main transformer failure: “Although 
Entergy found that continuous bushing monitors could detect rapid deterioration, and that such monitors would 
be an ‘enhancement,’ Entergy did not install them.”  New York Proposed Findings at 69 (¶ 175).  The Root 
Cause Evaluation Report cited by New York actually states that in cases involving failures caused by rapid or 
sudden deterioration, “a continuous bushing monitor may be able to give enough warning to remove the 
transformer from service prior to failure.”  Root Cause Evaluation Report, IP2 Turbine Trip/Reactor Trip Due to 
21 Main Transformer Fault, CR-IP2-2010-6801; Event Date: 11- 07-2010, Rev. 1 at 12 (Oct. 27, 2011) 
(emphasis added) (ENT00130A).  It further states that “[c]areful consideration” must be exercised in installing 
bushing monitoring devices because the devices are known to have led to false positive identification of 
imminent bushing failure and in some cases, unit trips.  Id.  The Root Cause Evaluation Report indicates that 
Entergy evaluated bushing monitors and concluded that “they are not required to be installed as a corrective 
action to this event.”  Id.  As reflected in that report and in Entergy’s testimony, related corrective actions 
included replacing affected main transformer bushings and increasing the frequency of electrical testing of the 
main transformers from every four years to every two years.  Id. at 11; Entergy Testimony at 106 (A115) 
(ENTR00091).   

139  New York Proposed Findings at 75 (¶ 187). 
140  Id. 
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could require Entergy to install online gas monitors on its in-scope transformers and increase the 

frequency of other tests.”141 

64. Paragraph 187 underscores the fact that New York is challenging the adequacy of 

Entergy’s maintenance rule programs for transformer monitoring and maintenance in direct 

contravention of NRC regulations.142  Moreover, in asserting the need for improvements to those 

programs, New York again misses a fundamental point: any necessary adjustments to current 

transformer monitoring and testing practices can and must be made under the NRC’s Part 50 

regulatory framework.143   

65. The CLB for all NRC-licensed operating nuclear power plants includes 10 C.F.R. 

§ 50.65, the maintenance rule, which requires that licensees monitor the performance or 

condition of SSCs against licensee-established goals to provide reasonable assurance that such 

SSCs are capable of fulfilling their intended functions.144  The NRC’s Part 50 maintenance rule, 

quality assurance, and corrective action requirements are “mandatory” and provide a mechanism 

for increasing inspection frequencies or using alternative testing methods when CLB monitoring 

indicates the need to do so.  In fact, as Mr. McCaffrey testified, Entergy has increased the 

frequency of electrical testing of the IPEC main transformers from once every four years to once 

every two years (which exceeds industry recommendations),145 and has installed online gas 

monitors for the IPEC main transformers in direct response to plant-specific operating 

                                                 
141  Id. 
142  See 10 C.F.R. §§ 2.335, 54.30(b). 
143  See 10 C.F.R. §§ 50.65(a)(3), 54.30(a).  Section 50.65(a)(3), in particular, requires periodic re-evaluations (at 

least every 24 months) that include reviews of plant and industry-wide operating experience.  Licensees are 
required to make adjustments where necessary to ensure that the objective of minimizing failures of SSCs 
through maintenance is appropriately balanced against the objective of minimizing unavailability of SSCs due 
to monitoring or preventive maintenance.  See Entergy Testimony at 94 (A104) (ENTR00091); Dec. 13, 2012 
Tr. at 4302:9-12 (Mathew). 

144  Entergy Testimony at 87 (A96) (ENTR00091); see also Dec. 13, 2012 Tr. at 4242:20-21 (Ray). 
145  Entergy Testimony at 106 (A115) (ENTR00091); Dec. 13, 2012 Tr. at 4283:10-12 (McCaffrey). 
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experience.146  Therefore, there is no need for a new AMP developed under the rubric of Part 54, 

and New York has not explained, much less shown, why a new AMP would be any more 

effective than current IPEC transformer monitoring and maintenance programs. 

H. The Record Evidence Does Not Support New York’s Position That Transformers 
Perform Passive Intended Functions and Should Be Subject to an AMR 

1. Transformers Experience A Readily Monitored Change in State and Change 
in Their Electromagnetic Properties As They Perform Their Intended 
Voltage Transformation Function 

66. New York asserts that although Entergy’s witnesses explain what they allege to 

be changes in the transformer’s properties, “they fail to explain how a transformer changes 

configuration.”147  New York’s argument is immaterial.  10 C.F.R. § 54.21(a)(1)(i) excludes 

from AMR those structures and components that perform their intended functions through a 

“chance in configuration or properties,” and the 1995 License Renewal SOC states that “a 

change in configuration or properties should be interpreted to include a change in state.”148   

67. As Dr. Dobbs and Ms. Ray explained, a transformer’s magnetic field and terminal 

voltages and currents are properties that continuously change as a transformer performs its 

intended function.149  Ms. Ray equated this change in the electromagnetic properties of the 

transformer with a change in state, noting that for a transformer to operate, “there has to be a 

change in [the magnetic] flux, and that changing magnetic flux is the change in state.”150   For 

example, when a transformer is out of service or “off”, it has no input voltage, no output voltage, 

                                                 
146  Entergy Testimony at 97 (A108) (ENTR00091); Dec. 13, 2012 Tr. at 4269:16-19 (McCaffrey)  
147  New York Proposed Findings at 35 (¶ 84). 
148  1995 License Renewal SOC, 60 Fed. Reg. at 22,476 (NYS000016)) (emphasis added). 
149  Entergy Testimony at 34-36 (A54) (ENTR00091); NRC Staff Testimony at 11-12 (A19) (NRC000031). 
150   Dec. 13, 2012 Tr. at 4376:22-4377:1 (Ray); see also Dec. 13, 2012 Tr. at 4287:7-9 (Dobbs) (“So I believe that 

in these proceedings, change in state and change in properties are almost synonymous terminology.”). 
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and no internal magnetic field.151  When the transformer is put into service, it is connected to a 

voltage source and a load circuit.  When these two items are connected, the terminal is turned 

“on,” terminal voltages and currents appear, and an internal magnetic field is created.152  It has 

just experienced a “change of state” that manifests at its terminals.153  Entergy’s and the Staff’s 

witnesses have shown that, as a technical matter, all transformers perform their intended 

functions through a change in state, namely, changes in their voltage and current properties.  

Transformers are thus properly excluded from the AMR requirements in Part 54.154   

68. New York defines state as “the condition of matter with respect to structure, form, 

constitution, or the like” in asserting that transformers do not experience a change in state.155  

However, as Dr. Dobbs explained, the relevant consideration under 10 C.F.R. Part 54 is that the 

terminal voltages and currents of the AMR-excluded electrical components—which are inherent 

to the description and operation of those components—change as they perform their intended 

functions and can be directly measured and observed.156   

69. New York also claims that the “change in state” to which Entergy’s and the 

Staff’s witnesses refer to is not a change in the transformer’s state, “but a change in the state of 

                                                 
151  Entergy Testimony at 35 (A54) (ENTR00091). 
152  Id. at 35-36 (A54). 
153  See Dec. 13, 2012 Tr. at 4384:8-12 (Ray) (“[W]e believe the transformer is an active component, based on the 

change in state, which is the changing magnetic flux.”). 
154  Id.  
155  New York Proposed Findings at 40 (¶ 98).   
156  See Dec. 13, 2012 Tr. at 4391:22-25 (Dobbs) (“Therefore, the terminal characteristics that can be easily 

monitored and project the health of the component, must be the reason why it was classified as AMR-
[excluded].”); see also Entergy Testimony at 81 (A91) (ENTR00091). 



 

 

- 32 - 

the electrical power moving through the transformer.”157  Dr. Dobbs and Ms. Ray fully refuted 

that argument.158   

70. Specifically, unlike the water that flows out of a pipe, the current that flows out of 

a transformer is new current created by the transformer’s magnetic field; i.e., it contains no part 

of the current that flowed into the transformer.159  There is no connection between the primary 

circuit and the secondary circuit in a transformer; rather, the two circuits are electrically isolated 

circuits, connected by a magnetic field.160  As Ms. Ray correctly noted, the electrical energy at 

the primary circuit is transformed into magnetic energy in the transformer core, and that 

magnetic energy is transformed into different electrical energy at the secondary circuit.161  The 

changes in a transformer’s voltage and current properties thus are directly attributable to the 

manner in which a transformer performs its intended function of voltage transformation—not 

merely to a change in the state of the electrical power moving through the transformer.  

Accordingly, in asserting that Ms. Ray “admitted that the magnetic flux is not caused by the 

transformer but by the current and voltage flowing through transformer,”162 New York misstates 

Ms. Ray’s testimony and technical position on this issue. 

71. In a similar vein, New York also states that Ms. Ray admitted that a wire carrying 

current also has magnetic flux, thereby suggesting that its analogy between a cable and 

transformer is somehow valid.163  However, Ms. Ray expressly rejected New York’s analogy 

                                                 
157  New York Proposed Findings at 42 (¶ 102). 
158  See, e.g., Entergy Proposed Findings at 48-49 (¶¶ 99-101); NRC Staff Proposed Findings at 34-35 (¶¶ 4.109-

.111). 
159  Entergy Testimony at 71 fig. 10 (ENTR00091); Dec. 13, 2012 Tr. at 4367:8-4370:20, 4457:22-4458:8 (Dobbs). 
160  NRC Staff Testimony at 5 (A8) (NRC000031); Dec. 13, 2012 Tr. at 4356:22-25 (Mathew), 4377:14-17 (Ray).  
161  NRC Staff Proposed Findings at 35 (¶ 4.111); NRC Staff Testimony at 22 (A29) (NRC000031); Dec. 13, 2012 

Tr. at 4351:1-4352:1 (Ray).  
162  New York Proposed Findings at 43 (¶ 104). 
163  Id. at 43 (¶ 105).   
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between transformers and cables.164  Further, Dr. Dobbs’ testimony on this issue leaves no doubt 

as to the erroneous nature of New York’s position.  As he explained, although the flow of current 

through the cable creates a magnetic field around the cable, it is incidental to—not necessary 

to—the performance of the cable’s intended function.165  The cable in no way manipulates that 

magnetic flux (which is external to the cable) in the way that a transformer manipulates its 

internal magnetic field.166  Indeed, power plant cables are intentionally routed to minimize any 

magnetic coupling between the cables.167  Thus, the Staff’s witnesses correctly concluded that 

Dr. Degeneff’s analogy between cables and transformers is technically unsound and irrelevant to 

the question of whether transformers are active or passive components.168  

72. Finally, New York argues that if a transformer is separated from a source and a 

load, it has no voltage, current, or magnetic flux, and is incapable of producing them.169  Thus, 

New York asserts, current, voltage, and magnetic flux are not part of a transformer’s state or 

properties that follow the transformer.  This argument is illogical and proves nothing.  All active, 

AMR-excluded components (e.g., a transistor) require an appropriate source of power and must 

be placed in circuits with other components.170  

2. A Transformer Is Not “Completely Passive” as Electricity Flows Through It 

73. New York erroneously asserts that Dr. Dobbs’ testimony demonstrates that a 

transformer is completely passive as electricity flows through it, and that a transformer is thus 

                                                 
164  See Dec. 13, 2012 Tr. at 4352:25-4353:1 (Ray) (“So the analogy of a cable or a pipe is not quite the same.”) 
165  Id. at 4398:9-12 (Dobbs) (“It does develop a magnetic flux, but the flux is not inside in the cable, nor is it 

required for the cable to perform its intended function.”); Entergy Testimony at 67 (A77) (ENTR00091). 
166  Dec. 13, 2012 Tr. at 4398:25-4400:16 (Dobbs) (“A cable has a magnetic field around it, simply because of the 

current flowing through it.”). 
167  Id.; Entergy Testimony at 67 (A77) (ENTR00091). 
168  See NRC Staff Testimony at 23 (A30) (NRC000031) .  
169  New York Proposed Findings at 42 (¶ 102). 
170  See Entergy Testimony at 65 (A76) (ENTR00091). 
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“simply a conduit through which electricity flows.”171  As explained by Dr. Dobbs and Ms. Ray, 

a transformer’s magnetic field and terminal voltages and currents are properties that continuously 

change as a transformer performs its intended function.172  A transformer converts electrical 

energy at its input terminals into magnetic energy and then back to electrical energy at its output 

terminals.173  As discussed above, this means that the voltage and current entering the 

transformer via the primary winding is not the same voltage and current that comes out of the 

transformer via the secondary winding.174  A transformer “transforms” the voltage, but electrical 

current itself does not “flow” through a transformer in the way, for example, that water flows 

through a pipe:  “[n]one of the current, none of the electrons or current that flows into the 

primary comes out of the secondary.”175  Thus, there is nothing passive about the manner in 

which a transformer performs its intended function, which is to transform input voltage and 

current to some other form or value of voltage and current, and in a manner that is readily 

monitored at its terminals.176   

74. For these reasons, New York’s analogies to cables, pipes, and other passive, 

AMR-included components fail.  In a cable or pipe, there is nothing remotely similar to the 

voltage/current transformation and manipulation of the magnetic flux that occurs in a 

transformer.  New York misses a key point with respect to cables; i.e., any magnetic flux 

                                                 
171  New York Proposed Findings at 36-40 (¶¶ 85-97). 
172  Entergy Testimony at 34-36 (A54) (ENTR00091); NRC Staff Testimony at 11-12 (A19) (NRC000031).  As 

noted above, the NRC Staff equated this change in the electromagnetic properties of the transformer with a 
change in state, noting that for a transformer to operate, “there has to be a change in [the magnetic] flux, and 
that changing magnetic flux is the change in state.”  Dec. 13, 2012 Tr. at 4376:22-25 (Ray). 

173  See Entergy Testimony at 20-21 (A32), 27-28 (A43), 36 (A54) (ENTR00091); NRC Staff Testimony at 5-7 
(A8), 11-12 (A19), 22 (A29) (NRC000031). 

174  Entergy Testimony at 28-29 (A43), 36 (A54), 59-60 (A71) (ENTR00091); NRC Staff Testimony at 5 (A8), 7 
(A9) (NRC000031). 

175  Dec. 13, 2012 4457:22-25 (Dobbs). 
176  Entergy Testimony at 109 (A118) (ENTR00091). 
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associated with cable operation is incidental to its operation, not integral to its operation (as in a 

transformer).177  

75. Importantly, in the 1995 License Renewal SOC, the Commission stated that 

cables are “properly categorized as ‘passive’ because they perform their intended function 

without moving parts or without a change in configuration or properties and the effects of aging 

degradation for these components are not readily monitorable.”178  In contrast, a transformer’s 

electromagnetic properties change in a readily monitorable way as it performs the active function 

of transforming input voltage and current to some other form or value of voltage and current.179  

3. The “Electric Power” Flowing Through a Transformer Is Not an “External 
Force” Being Applied to the Transformer, As New York Incorrectly Claims 

76.  New York claims that under Dr. Dobbs’s own definition of “property,” current, 

voltage and magnetic field are not properties of a transformer “because they are being created in 

the transformer by the electric power flowing through it, which is an external force being applied 

to the transformer.”180  In essence, it argues that the magnetic field cannot be a property of a 

transformer, because it is created by an “external force,” namely the voltage or current of the 

electricity supplied.  Again, Dr. Dobbs expressly refuted New York’s argument at the hearing. 

77. As an initial matter, New York misunderstands and misuses the terms electricity, 

power, and force, all of which Dr. Dobbs clearly and properly defined in his testimony.181  As 

Dr. Dobbs explained at hearing, voltage is sometimes described in the vernacular as 

                                                 
177  See New York Proposed Findings at 45-46 (¶ 111). 
178  1995 License Renewal SOC, 60 Fed. Reg. at 22,477 (NYS000016).  In particular, the Commission noted that 

“[t]he major concern is that failures of deteriorated cable systems (cables, connections, and penetrations) might 
be induced during accident conditions.”  Id. 

179  Entergy Testimony at 109 (A118) (ENTR00091). 
180  New York Proposed Findings at 40 (¶ 95).   
181  See Entergy Testimony at 33 (A51), 62 (A74), 70-72 (A78) (ENTR00091); Dec. 13, 2012 Tr. at 4317:25-

4318:3, 4318:6-8, 4319:4-7, 4344:23-4346:9, 4350:4-5 (Dobbs). 
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electromotive force,182 but it is not, in fact, a “force.”183  This is confirmed by the fact that 

voltage, current, and force have different dimensional units (joules per coulomb for voltage, 

coulombs per second for current, and newtons for force).184   

78.  Voltage is a measure of potential, not a measure of force.185  Just as elevation 

represents a different potential in a gravitational field, a voltage difference represents a different 

potential in an electric field.186  Voltage and current, however, are not inherent in electricity, 

which is simply charge.187  Thus, voltage and current are not “external forces” that create a 

magnetic field in a transformer as claimed by Dr. Degeneff188—they are not “forces” at all.189 

I. The Record Evidence Does Not Support New York’s Position That Transformers 
Are More Similar to AMR-Included Components 

1. Transformers Are Not Similar to AMR-Included Components 

79. Notwithstanding New York’s contrary claims, the record evidence clearly 

demonstrates that transformers are not similar to components on the Section 54.21(a)(1)(i) 

AMR-included list, such as the reactor vessel, pressure-retaining boundaries, piping, component 

supports, valve bodies, penetrations, electrical cables, and electrical cabinets.190  A common 

characteristic of these items is that each one’s ability to perform its intended function is not 

                                                 
182  Dec. 13, 2012 Tr. at 4317:25-4318:3 (Dobbs). 
183  Id. at 4318:4-12 (Dobbs).   
184  Id. at 4318:6-8, 4350:4-5 (Dobbs).   
185  Id. at 4318:11-12 (Dobbs).   
186  Id. at 4319:4-7 (Dobbs).   
187  Id. at 4345:12-4346:1 (Dobbs).   
188  See New York Rebuttal Testimony at 13:22-14:16 (NYSR0414). 
189  Further, voltage and current are not properties of power.  Power is not a physical object.  It is a mathematical 

concept defined by the following equation: Power = Work/Time, where Work = Force x Distance.  Voltage and 
current are not characteristics peculiar to power.  In contrast, the terminal voltages and currents in a transformer 
are peculiar to (and properties of) a transformer.  

190  Entergy Testimony at 72-73 (A79) (ENTR00091); NRC Staff Testimony at 23-24 (A31-32) (NRC000031). 
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directly verifiable by monitoring moving parts or a change in configuration or properties.191  

Instead, indirect measurements, tests, and observations are used to predict degradation of the 

item based on an analysis of this secondary information.192  For example, the ability of a pipe to 

perform its intended function is monitored indirectly by measuring the thickness of the pipe’s 

wall and inspecting it for signs of corrosion.  This is because monitoring fluid pressure alone is 

not necessarily indicative of the pipe’s ability to perform its intended function (maintaining a 

pressure boundary) at higher stresses associated with design basis events (e.g., earthquakes) if 

wall thinning has occurred in the pipe.193 

80. Transformers vs. AMR-Included Cables.  As discussed previously, for AMR 

purposes, transformers and cables are not comparable components.  In short, a transformer’s 

electromagnetic properties change in a readily monitorable way as it performs the active function 

of transforming input voltage and current to some other form or value of voltage and current.194  

In contrast, a cable in no way manipulates that magnetic flux—which is external to the cable and 

incidental to its operation—to perform the passive function of transmitting electricity from one 

point to another within a circuit.195   

81. New York asserts that the equations that describe the electrical performance of 

cables are exactly the same equations that describe the performance of “a two winding 

transformer with no iron core.”196  Based on this premise, New York and Dr. Degeneff make a 

                                                 
191  NRC Staff Testimony at 23 (A31) (NRC000031). 
192  Entergy Testimony at 42 (A60) (ENTR00091). 
193  Id.; see also Dec. 13, 2012 Tr. at 4378:23-4379:3 (Ray) (“You can monitor the wall thickness of a pipe, but 

you’d have to do a test.  On transformers, it’s continuously monitored.  There are alarms, there are indications 
of voltage and current.  In addition, there are also other tests that you can do.”). 

194  Entergy Testimony at 109 (A118) (ENTR00091). 
195  Dec. 13, 2012 Tr. at 4398:25-4400:16 (Dobbs) (“A cable has a magnetic field around it, simply because of the 

current flowing through it.”). 
196  New York Proposed Findings at 46 (¶ 112). 
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quantum leap, concluding that “[s]ince a transformer’s function can be represented by the same 

equation as a cable’s function, a transformer should also be considered a passive device.”197  Dr. 

Dobbs fully refuted this claim in Answer 77 of his prefiled testimony.  As he explained, a cable 

or two cables in proximity to one another do not constitute a transformer in form or operation.198  

The magnetic coupling in a transformer is maximized by design and transfers considerable 

power from the primary winding to the secondary winding.199  Nothing remotely similar occurs 

in a cable, which simply transmits power from one point to another.  It is self-evident that a 

simple “two winding transformer with no iron core” cannot be substituted for the complex IPEC 

power transformers that are within the scope of NYS-8. 

82. New York also argues that “[t]he similarities between a cable and a transformer 

are relevant in determining whether a transformer is a passive device,” purportedly because “the 

same elements that make it difficult to detect functional degradation in cables also make it 

difficult to detect functional degradation in transformers.”200  It also claims that “functional 

degradation in cables and transformers can be measured in similar ways.”201  These claims 

ignore the record evidence.   

83. A cable’s ability to perform its intended function is verified indirectly through 

monitoring of the cable’s insulation.202  In the 1995 License Renewal SOC, the Commission 

stated that it considers electrical cables to be “passive” components because they perform their 

intended function without moving parts or without a change in configuration or properties and 

                                                 
197  Id. 
198  Entergy Testimony at 67 (A77) (ENTR00091). 
199  Id. 
200  New York Proposed Findings at 47 (¶ 114). 
201  Id. at 48 (¶ 116). 
202  See Dec. 13, 2012 Tr. at 4238:7-20 (Rucker). 
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the effects of aging degradation for these components are not readily monitorable.203  It also 

expressly disagreed with a commenter “that the aging effects of cable make it easy to monitor 

functional degradation.”204  The Commission provided the following explanation: 

Although there have been significant advances in this area, there is no 
single method or combination of methods that can provide the 
necessary information about the condition of electrical cable currently 
in service regarding the extent of aging degradation or remaining 
qualified life.  Degradation due to aging of electrical cables caused by 
elevated temperature and radiation can cause embrittlement in the 
form of cracking of insulation and jacket materials.  The cracks 
degrade the electrical properties of the insulation materials.  The major 
concern is that failures of deteriorated cable systems (cables, 
connections, and penetrations) might be induced during accident 
conditions.  Because these components are relied on to remain 
functional during and following design-basis events (including 
conditions of normal operation) and there are currently no known 
effective methods for continuous monitoring of cable systems, these 
examples of passive electrical components subject to an [AMR] will 
remain in 10 CFR 54.21(a)(1)(i) and Section III f(i)(a) of the SOC.205 
 

84. In contrast, degradation of the transformer’s ability to perform its intended 

function is readily monitorable by a change in the electrical performance of the transformer and 

the associated circuits.206  Furthermore, as stated in NRC guidance and explained by Mr. 

McCaffrey and the Staff’s experts, trending electrical parameters measured during transformer 

surveillance and maintenance, advanced monitoring methods such as infrared thermography, and 

electrical circuit characterization and diagnosis provide direct indications of the performance of 

the transformer.207  Thus, there is no technical or evidentiary basis supporting New York’s 

attempt to equate functional degradation in cables with functional degradation in transformers.    

                                                 
203  1995 License Renewal SOC, 60 Fed. Reg. at 22,477 (NYS000016).  
204  Id. 
205  Id. at 22,477-78 (emphasis added). 
206  1997 Grimes Letter, Attach. at 2 (ENT000097); Entergy Testimony at 20-21 (A32) (ENTR00091). 
207  NRC Staff Testimony at 15-16 (A22) (NRC000031); Dec. 13, 2012 Tr. at 4250:4-23 (Mathew) 
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85. Transformers vs. AMR-Included Pipes.  For the reasons discussed at length in 

Entergy’s and the Staff’s testimony, a transformer and a pipe are not comparable for AMR 

purposes.208  In defending its position, New York repeatedly states that Dr. Dobbs, Ms. Ray, and 

Mr. Matthew are not experts in fluid dynamics.  But neither is Dr. Degeneff.  As noted above, 

Dr. Dobbs has degrees in physics and electrophysics, in addition to a doctorate in electrical 

engineering.  He clearly is more qualified to speak to purported parallels between fluid 

mechanics and electromagnetism than Dr. Degeneff given his physics-based training. 

86. New York claims that Dr. Degeneff demonstrated his knowledge of fluid 

dynamics at the hearing and testified that many of the same equations are used in fluid dynamics 

and electrical engineering.209  But that argument presupposes that Dr. Degeneff’s testimony on 

issues related to fluid dynamics is technically sound.  Entergy’s and the Staff’s experts, who, like 

Dr. Degeneff, are electrical engineers, can reasonably claim to be just as familiar (and, in the 

case of Dr. Dobbs, more familiar) with the “same equations.”  Moreover, by applying established 

technical principles that do not require specialization in fluid mechanics, they showed that Dr. 

Degeneff’s pipe analogy is invalid. 

87. More importantly, electrical engineering and fluid mechanics are disparate fields, 

and analogies between electrical and fluids components are superficial at best.210  Furthermore, 

Dr. Degeneff relied on the erroneous notions that pressure and velocity are properties of water, 

and that current and voltage are properties of electricity.211  As Dr. Dobbs explained, according 

to accepted physical theory (Bernoulli’s equation), water pressure is created by the force (e.g., 

gravity, a pump) that causes the water to flow in the pipe, and is transformed by a change in the 

                                                 
208  See Dec. 13, 2012 Tr. at 4352:25-4353:1 (Ray); id. at 4356:11-14 (Mathew); id. at 4403:4-9 (Dobbs). 
209  See New York Proposed Findings at 54 (¶ 130). 
210  Dec. 13, 2012 Tr. at 4402:24-4403:9 (Dobbs). 
211  See Entergy Testimony at 13 (A24) (ENTR00091). 
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diameter of the pipe—not by a property of the water itself.212  Thus, changes in fluid pressure 

and velocity that occur when the pipe performs its intended function are due to the forces exerted 

on the fluid by the pipe.213  However, the pipe itself does not change in any way when it 

performs its intended function.214  The fluid entering the pipe at some initial velocity is the same 

fluid exiting the pipe at some changed velocity.215   

88. In contrast, the current that flows out when a transformer performs its intended 

function of transforming input voltage and current to some other form or value of voltage and 

current is not the same current that was applied to the input; it is new current that has been 

created by the magnetic field interacting with the secondary winding.216   

89. Also, in asserting transformer operation is analogous to the flow of a fluid through 

a pipe, 217  Dr. Degeneff assumed that transformers are lossless; that is, the power in is equal to 

the power out.218  That is not true in the real world.219  He also assumed that the input and output 

voltages and currents are constant—a so-called isolation transformer, with a turns ratio of 1 to 

                                                 
212  Id. at 69-72 (A78). 
213  Id. at 71 fig. 10 (A78). 
214  Id.; Dec. 13, 2012 Tr. at 4287:19-21 (Degeneff) (“[A] pipe isn’t changing state, because the fluid is passing 

through it . . . .”). 
215  Entergy Testimony at 71 fig. 10 (A78) (ENTR00091); Dec. 13, 2012 Tr. at 4340:8-14 (Degeneff) (“[T]he water 

going in is the same water coming out.”); id. at 4351:18-22 (Ray) (“[T]he water coming in is the same water 
coming out.”). 

216  Entergy Testimony at 71 (A78) (ENTR00091); Dec. 13, 2012 Tr. at 4351:23-24 (Ray). 
217  Pre-Filed Written Testimony of Dr. Rober C. Degeneff Regarding Contention NYS-8, at 18:19-19:23 (Dec. 9, 

2011) (“New York Direct Testimony”)  (NYSR00003); New York Rebuttal Testimony at 24:10-27:13 
(NYSR00414). 

218  New York Direct Testimony at 19:16-17 (NYSR00003). 
219  Entergy Testimony at 28-29 (A43) (ENTR00091) (stating that the equation describing transformer operation “is 

conceptually true for real life transformers but considerations must be made for internal transformer losses and 
the fact that not all of the magnetic field produced by the primary winding is coupled into the secondary 
winding(s)”). 
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1.220  That, however, is not a universal (or even a common) characteristic of transformers—such 

transformers are rare,221 and there are none at IPEC that are potentially covered by NYS-8.222 

90. Finally, as stated above, a transformer’s ability to perform its intended function is 

readily monitorable by a change in the electrical performance of the transformer and the 

associated circuits, and is subject to direct verification through various means, including direct 

and continuous monitoring of the status of voltage on the plant’s electrical buses by station 

operators in the control room.223  Moreover, if voltage conditions are outside the defined range, 

then operators in the control room are alerted through automatic actuation of an alarm on the 

480V electrical buses so that they may take appropriate corrective actions.224   

91. Related to this point, New York asserts that “Mr. McCaffrey acknowledged that 

voltage is not used to indicate aging degradation in transformers and that testing is required to 

assess transformer health.”225  New York’s claim rests on a mischaracterization of Mr. 

McCaffrey testimony, which he proffered in response to a discrete question posed by the Board, 

and in the specific context of trending transformer test results for purposes of life 

cycle/replacement planning.  Contrary to New York’s claim, Mr. McCaffrey testified that station 

operators in the control room monitor primary voltage and current in the control room and keep 

                                                 
220  See New York Rebuttal Testimony at 27:2-13 (NYSR00414).  These same assumptions can be applied in the 

same fashion to power inverters, circuit boards, battery chargers, and power supplies—all of which are active, 
AMR-excluded components under 10 C.F.R. § 54.21(a)(a)(i). 

221  Entergy Testimony at 76-77 (A85) (ENTR00091). 
222  See Dec. 13, 2012 Tr. at 4455:2-23 (McCaffrey). 
223  See Entergy Testimony at 107 (A116) (ENTR00091). 
224  See id. 
225  New York Proposed Findings at 61-62 (¶ 154).   
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related logs.226  He also stated that alarms on the 400 volt and 6.9 kV buses will actuate and alert 

operators in the control room if voltage conditions are outside the defined ranges.227   

92. In contrast to a transformer, a pipe’s ability to perform its intended function is 

monitored indirectly by measuring the thickness of the pipe’s wall and inspecting it for signs of 

corrosion, because monitoring fluid pressure alone is not necessarily indicative of the pipe’s 

ability to perform its intended function (maintaining a pressure boundary) at higher stresses 

associated with design basis events (e.g., earthquakes) if, for example, wall thinning has occurred 

in the pipe).228  

93. For all of these reasons, a transformer is not similar to a pipe for AMR 

classification purposes and is properly excluded from an AMR under 10 C.F.R. Part 54.  

94. Transformers vs. AMR-Included Heat Exchangers, Steam Generators, Reactor 

Vessels, and Containments.  New York also asserts that transformers are comparable to several 

other AMR-included components, including a heat exchanger, steam generator, reactor vessel, 

and containment structure.229  Such comparisons are flawed for the reasons summarized in 

Entergy’s proposed findings.230  Among other things, the 1995 License Renewal SOC is explicit 

in explaining that the components cited by Dr. Degeneff are on the AMR-included list are 

considered passive because they function as pressure-retaining boundaries.231  A transformer 

                                                 
226  Dec. 13, 2012 Tr. at 4270:6-15 (McCaffrey). 
227  Id.; Entergy Testimony at 107 (A116) (ENTR00091). 
228  Entergy Testimony at 42 (A60) (ENTR00091); see also Dec. 13, 2012 Tr. at 4378:23-4379:3 (Ray). 
229  See Entergy Testimony  at 72-73 (A79); New York Direct Testimony at 20:4-23 (NYSR00003). 
230  See Entergy Proposed Findings at 58-60 (¶¶ 118-19). 
231  See Dec. 13, 2012 Tr. at 4405:12-17 (Dobbs) (citing 1995 License Renewal SOC, 60 Fed. Reg. at 22,477 

(NYS000016)) (“The SOC very specifically points out that pressure-retaining boundaries is a passive 
function.”); see also 1995 License Renewal SOC, 60 Fed. Reg. at 22, 471 (NYS000016) (stating that passive 
functions, such as pressure boundary and structural integrity, are generally verified indirectly, by confirmation 
of physical dimensions or component physical condition); id. at 22,477 (“All pressure retaining boundaries 
necessary for the performance of the intended functions delineated § 54.4 would be subject to an aging 
management review.”). 
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does not have a pressure-retaining boundary intended function or any other inherently passive 

function—it performs the readily monitorable, active function of voltage transformation.232   

2. Transformers Are Similar to the AMR-Excluded Electrical Components 

95.  The record evidence overwhelmingly demonstrates that transformers are similar 

to the electrical components listed in 10 C.F.R. § 54.21(a)(1)(i) as excluded from an AMR.  New 

York’s proposed findings provide no reason to conclude otherwise.  In summary, transformers 

are similar to the AMR-excluded components in that the terminal voltages and currents can be 

readily monitored and directly indicate the health of the component (e.g., the ability of the 

transformer to perform its intended function when fully loaded).233  The AMR-excluded list 

contains such items as motors, diesel generators, pressure transmitters, pressure indicators, 

transistors, batteries, breakers, relays, switches, power inverters, battery chargers, and power 

supplies.234  All of those components have properties that change or parts that move to allow 

them to perform their intended functions.235  These changes can be directly observed or 

monitored.236  For example, the output fluid pressure of a pump, the output voltage and 

frequency of a diesel generator, the air pressure of a compressor, the output signal of a pressure 

indicator, the output voltage of a battery, the electrical output of a power supply, the position of a 

valve, and the status or condition of a relay all are readily monitored.237 

96. The transistor is a particularly good analogue.238  To perform their intended 

functions, transistors and transformers must be placed in a circuit with other components.239  

                                                 
232  Entergy Testimony at 109 (A118) (ENTR00091). 
233  Dec. 13 2012 Tr. at 4337:4-12 (Dobbs). 
234  Entergy Testimony at 42 (A60) (ENTR00091).  
235  Id. 
236  Id. 
237  Id. 
238  See, e.g., id. at 75 (A83), 80 (A90) (ENTR00091). 
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Both transistors and transformers respond to external voltages, currents, and changes in load, and 

the electromagnetic fields in both devices vary in time during operation.240  The transistor’s 

changing resistivity and the transformer’s changing magnetism are both created and observed at 

the electrical terminals of the components where the voltages and currents vary during 

operation.241  Thus, operation of a transformer or a transistor can be readily observed at its 

external terminals as it operates.242  

97. New York and Dr. Degeneff argue that power inverters, power supplies, battery 

chargers, and circuit boards are materially different than transformers because the “external 

controls” on such devices cause them to change state, thereby making them “active” 

components.243  But as Dr. Dobbs explained, how much control is or is not present is irrelevant 

to classification of a power inverter or power supply as “active” and AMR-excluded within the 

meaning of 10 C.F.R. Part 54.244  The relevant consideration is that the terminal voltages and 

currents of these AMR-excluded components change as they perform their intended functions 

and can be directly measured and observed.245 

                                                                                                                                                 
239  Id.; see also Stephen E. Dobbs, Examples of Transistor and Transformer in Simplified Circuits (ENT000111) 

(showing examples of transistors and transformers in simplified circuits). 
240  Entergy Testimony at 80 (A90) (ENTR00091).   
241  Id. at 78 (A86), 80 (A90).   
242  Id. at 80 (A90); Dec. 13, 2012 Tr. at 4337:8-12 (Dobbs).  
243  New York Direct Testimony at 26:18-27:8 (NYSR00003). 
244  See Entergy Testimony at 80-86 (A91-95) (ENTR00091) (explaining that 10 C.F.R. § 54.21(a)(1)(i) does not 

require electrical components in the AMR-excluded list to respond to some secondary control signal); NRC 
Staff Testimony at 23-24 (A32) (NRC000031) (“”Transistors, power inverters, power supplies, circuit breakers, 
and battery chargers do not require external controls, but they are all active components.”) . 

245  See Dec. 13, 2012 Tr. at 4391:22-25 (Dobbs) (“Therefore, the terminal characteristics that can be easily 
monitored and project the health of the component, must be the reason why it was classified as AMR-
[excluded].”); see also Entergy Testimony at 81 (A91) (ENTR00091). 
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III. CONCLUSION 

98. In summary, Entergy has carried its burden of proof to demonstrate, by a 

preponderance of the evidence, that transformers are properly excluded from an AMR and, 

therefore, do not require an AMP under 10 C.F.R. Part 54.  Accordingly, the Board should 

resolve NYS-8 in favor of Entergy. 
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