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Mendiola, Doris 

Subject: FW: Request that NRC Staff utilize directly filed attachments for 
Comments of Foundation for Resilient Societies on BDBEE Interim Staff 
Guidance 12-12-2016 

Attachments: Resilient Societies Comments to NRC on BDBEE 12122016 Final.pdf; 
FRS Request for Rehearing RMlS-11-001 Corrected.pdf 

From: William Harris [mailto:williamh@resilientsocieties.org] 
Sent: Tuesday, December 13, 2016 7:35 AM 
To: Bladey, Cindy <Cindy.Bladey@nrc.goV> 
Cc: 'Thomas Popik' <thomasp@resilientsocieties.org>; georgeb@resilientsocieties.org 
Subject: [External_Sender] Request that NRC Staff utilize directly filed attachments for Comments of 
Foundation for Resilient Societies on BDBEE Interim Staff Guidance 12-12-2016 

Dear Ms. Bladey: 

Last night I timely-filed Comments (See tracking number below) in NRC Docket NRC-2012-0068. 

The attachments provided directly to the NRC by email contain the correctly formatted Attachments. 
request that the Commission Staff use the two attachments provided directly to NRC, re-attached to this 
email, and not the files submitted via the Regulaitons.Gov website. 

In one of the attachments via that Regulaotns.Gov site I had not accepted all tracking changes, so it is 
not a clean copy. 

For the ADAMS database, please use the files submitted directly to the NRC Staff. And attached here as 
well. 

Sincerely, 

William R. (Bill) Harris 
Secretary 
Foundation for Resilient Societies 
williamh@resilientsocieties.org 

11 /;o/4::>/? 
g; ;~;e /<f 2J 0--'/p 

(l) -· 
' i 

.. 't ) 

! ! 

·~i 
.. ' 
·,·· ) 

The Nuclear Regulatory Commission (NRC) Notice: Mitigation Strategies for Beyond-Design-Basis ~~ 
External Events; Draft Interim Staff Guidance for Comment · ci 

For related information, Open Docket Folder 
3 
Your Receipt 

• 3 Your Receipt 
• 2 Your Preview 
• 1 Your Information 

1 

SUNSI Review Complete 
Template = ADM - 013 
E-RIDS= ADM-03 
Add= F f6h7/VV?~Et!3:t) 
S· f<;Sdf;& Ysxf7j 

€: JOP c rm (:5l>fft) 



J r-----------------·------- .. --------..., 
I · I 

!
·-·-·-·--·--"·- ...... ·--............. ___ ,, __ .,,,_.,., ....... ~·-· ....... ~-·--- .................. _. ___ -1 . . i 

1 Your comment may be viewable on . J 

I I Regulations: gov once the agency has . ! 
I I . reviewed it. This process is dependent on · · 
Your Comment Tracking Number: 1k0-8tk3-6wlv I agency public submission policies/procedures 

,,, ~nd processing times. Use your trac_king 

number to find out the status of your 

'-··-------------·-------·-.. ·-·--·-.. ----·--------··-----····---··-L_.~
0

::_~~~·--------------·-····- .. ····-·--·C---.-------···---····-·········----' 

Email Receipt 0 
Your comment: 
Comment:The Foundation for Resilient Societies comments on the Nuclear Regulatory Commission's 
proposed Rulemaking supporting "Mitigation Strategies for Beyond-Design-Basis External Events." For 
some limited hazards, the required capability to initiate off-site support to licensee owned facilities in 72 
hours rather than 24 hours is supportable; and to be fully operational within 7 days rather than 72 
hours. However, Re~ilient Societies supports "all hazards" risk assessment and mitigation standards, 
including backfitting requirements when appropriate. We urge the Commisison to mandate installation 

1 of geomagnetic induced current (GIC) monitors as an essential backfitting obligation of licensees. 
For various hazards, identified. in attached comments, commencing off-site support s~arting within 72 
hours is too late and imprudent. If the Commission does not embrace "all hazards" assessment and 
mitigation, rather than the seismic-driven but limited hazards here considered, we are concerned that 
over time the public support for nuclear power will further erode, even while nuclear power is a key 
baseload asset and indirectly enables non-dispatchable renewable investments. We urge consideration 
of solar storm mitigation within the "all hazards" context, which could enable protection of long 
replacement-time grid equipment from the concurrent hazard of solar storms and high altitude man-
made electromagnetic pulse hazards. -~ 

We attach our primary comments in PDF format. We also incorporate in our Comments by reference, 
. our October 24, 2016 Request for Rehearing in FERC Docket RM15-11-001, seeking remand of signifi~ant 
elements of a defective solar storm standard that, in our view, will not protect against severe solar 
storm damage to critical grid equipments, and will not assure rapid recovery of AC grid power to nuclear 
power plants, and which may hinder more cost-effective joint EMP-GMD protections and 
implementation of cost recovery mechanisms. 
Uploaded File(s)(Optional) 

• FRS Request for Rehearing RM15,-11-001 Corrected.pdf: success 
• Resilient Societies Comments to NRC on BDBEE ~2122016.pdf: success 

2 



Foundation for Resilient Societies 
52 Technology Way 

December 12, 2016 

Mr. Victor M. McCree 

Executive Director for Operations 

Nuclear Regulatory Commission 
Victor.McCree@nrc~gov 

Ms. Annette L. Vietti-Cook 

Secretary 
Nuclear Regulatory Commission 

11555 Rockville Pike 

Rockville, MD 20852 
NRCExecSec@nrc.gov 

Nashua NH 03060 

Subject: Comments of the Foundation for Resilient Societies, Inc. on "Mitigation Strategies 
for Beyond-Design-Basis External Events," NRC Docket No. NRC-2012-0068 

Dear Mr. McCree and Ms. Vietti-Cook: 

Attached please find our comments in regard to NRC Docket No. NRC-2012-0068 and the 
Resilient Societies' Petition PRM 50-96 accepted by the Commission for consideration in 
December 2012. Respectfully submitted by: 

William R. Harris, Secretary and Attorney, 

Thomas S. Popik, Chairman, 
thomasp@resilientsocieties.org 

Foundation for Resilient Societies 
52 Technology Way 
Nashua, NH 03060 
williamh@resilientsocieties.org 
www.resilientsocieties.org 
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cc: 

Mr. Eric Bowman 
Office of Nuclear Reactor Regulation 
Nuclear Regulatory Commission 
Washington, D.C. 20555-0001 
Eric.Bowman@nrc.gov 

Ms. Louise Lund 
Director 
Division of Policy and Rulemaking 
Office of Nuclear Reactor Regulation 
Nuclear Regulatory Commission 
Washington, D.C. 20555-0001 
Louise.Lund@nrc.gov 

Mr. William M. Dean 
Director 
Nuclear Reactor Regulation 
Nuclear Regulatory Commission 
Washington, D.C. 20555-0001 
William.Dean@nrc.gov 

Mr. Michael Weber 
Director of Nuclear Regulatory Research 
Nuclear Regulatory Commission 
Washington, D.C. 20555-0001 
Michael. Weber@nrc.gov 

Ms. Cindy K. Bladey 
Chief, Rules, Announcements & Directives Branch 
Office of Administration 
Nuclear Regulatory Commission 

Washington, D.C 20555-0001 
Cindy.Bladey@nrc.gov 
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Resilient Societies' initial comments are responsive to the following NRC Staff Request: 

III. Specific [NRC Staff] Request for Comment 

The NRC is seeking advice and recommendations from the public on the revision to this interim staff 
guidance document. We are particularly interested in comments and supporting rationale from the 
public on the following: 

1. In NEI 12-06, Revision 3, Section 11 .5.4.f, NEI proposes to modify the time limits for initiation of 
actions to restore a site's capability to mitigate a beyond-design-basis external event and 
implementation of compensatory measures. Section 11.5.4.f of NEI 12-06, Revision 0 and Revision 
2, states these time limits as 24 hours to initiate actions and 72 hours to implement compensatory 
measures. In NEI 12-06, Revision 3, Section 11.5.4.f, these time limits are extended to 72 hours for 
initiation of actions and 7 days for implementation of compensatory measures. The former time limits 
were previously endorsed as an element of an acceptable method of meeting the Order EA-12-049 
requirements for maintaining the strategies and guidelines to mitigate a beyond-design-basis 
external event in JLD-ISG-2012-01 , Revision O and Revision 1. The NRC staff seeks input on 
potential justifications for this extension of the allowable outage times for a licensee's capability to 
mitigate a beyond-design-basis external event. Input is specifically requested on the potential 
benefits of extending these time limits, operating experience on time frames actually necessary to 
implement compensatory measures for the unavailability of similar equipment, and any potential 
unintended consequences of extending these time limits. 

2. In JLD-ISG-2012-01, Revision 1, the NRC staff endorsed the NEI 12-06, Revision 2, Section 
11 .5.4.b 45-day time limit for having an available but unprotected set of equipment as part of the 
site's capability to mitigate a beyond-design-basis external event. The 45-day time limit aligned with 
the standard 6-week short work cycle period and allowed sufficient time for the pre-staging of one 
set of equipment in a location that is not entirely protected from all external hazards for the purpose 
of shutdown risk management during outages, which typically have durations less than 45 days. In 
NEI 12-06, Revision 3, Section 11.5.4.g, this time period is reduced to 14 days, which could conflict 
with the pre-staging of equipment for risk management during outages. The NRC staff seeks input 
on appropriate methods of control of pre-staging of equipment for shutdown risk management. 

3. In NEI 12-06, Revision 3, Sections H.4.5.3, H.4.5.4, and H.4.5.5, NEI proposes to allow the use of 
risk insights from the seismic probabilistic risk assessments (SPRAs), being completed by some 
licensees in response to the NRC's March 12, 2012, 10 CFR 50.54(f) letter, to assess the mitigating 
strategies developed in response to Order EA-12-049 against the reevaluated seismic hazard 
information. The purpose of these mitigating strategies assessments is to determine if changes to 
the mitigating strategies are needed to account for the reevaluated seismic hazard. The NRC staff 
seeks input on specific aspects of NEl's proposals in light of issues discussed in NCP-2016-014, a 
non-concurrence submitted by two NRC staff members regarding certain aspects of NEI 12-06, 
Revision 3. First, NCP-2016-014 raised concerns associated with NEl's proposed use of risk 
screening criteria . For example, in Section H.4.5.3, NEI proposes to establish screening criteria 
based on the overall seismic core damage frequency and seismic large early release frequency 
identified through the SPRA. If these screening criteria are met, licensees' FLEX mitigating 
strategies or alternate mitigating strategies would be considered sufficient to address the effects of 
the reevaluated seismic hazard information without the need for modification. The NRC staff seeks 
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input on the appropriateness of the approach proposed by NEI in light of the concerns raised by 
NCP-2016-014. Second, in Sections H.4.5.4 and H.4.5.5, NEI describes proposed iterative 
processes that evaluate the benefit of enhancing the seismic capacity of certain mitigating strategies 
structures, systems, and components (SSCs). As part of these processes, licensees would enhance 
such SSCs until the risk benefit of further enhancements is sufficiently small based on criteria 
established in each section. In Section H.4.5.4 the approach focuses on the benefit in terms of 
reduction in overall seismic core damage frequency and seismic large early release frequency. The 
approach described in Section H.4.5.5 focuses on the benefit in terms of reduction in risk from 
sequences in the SPRAs involving mitigating strategies SSCs. The NRC staff seeks input on these 
approaches in light of the concerns raised by NCP-2016-014 regarding the use of risk-based 
screening values and risk partitioning. Finally, NCP-2016-014 identified two alternate approaches 
that could be used to conduct seismic mitigating strategies assessments. The NRC staff seeks input 
on these approaches and whether they represent more appropriate alternatives to the approaches 
described in NEI 12-06, Revision 3. 

[End ofNRC Staff queries] 

Comments of Resilient Societies: 

The above passages forming the queries posed by the NRC Staff are circumscribed by the experiences of 
Fukushima Dai-ichi. The risks to be assessed are substantially limited to seismic hazards and their 
sequelae. We concede that seismic hazards were the proximate cause of the widespread damage, loss of 
life, and escalating recovery costs of the accidents at Fukushima. Yet we are concerned that if the 
Commission makes decisions based on a single category of initiating event, when other types of initiating 
events are plausible or even probable, over a period of time the American public will lose confidence that 
the risks of nuclear power are worth bearing. At a time when baseload power deriving from coal-fired 
generation is rapidly diminished, and still diminishing, we are concerned that the Commission through its 
compartmentalized risk modeling will accelerate the loss of public tolerance for a nuclear power industry. 
The nuclear industry is an industry that is needed if properly managed and regulated. 

We remain concerned that the narrow framing of safety and reliability concerns by the Commission and 
its Staff is increasingly 011t-of-touch with the mounting expectations of the American public that nuclear 
power plants and the entire U.S. electric grid be rendered more robust, more reliable, and more resilient. 
If an infrastructure is designed and operated to be resilient- absorbing more stress, adapting to trauma, 
partially self-healing, and recovering at lower cost and more rapidly than would occur without redesign 
and without mitigation investments-the public will benefit. 

If a regulatory agency, such as the Nuclear Regulatory Commission, partitions hazards into illusory 
compartments, then does probabilistic risk assessments of separate hazards and protective measures, 
when in actuality the same protective measures could apply to multiple hazards, it is entirely foreseeable 
that the resulting investments will produce less protection for the general public and for ratepayers than if 
an "all hazards" system of ri sk management were to be adopted. 
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If it were prudent for the Commission Staff to base mitigation practices and standards upon a single risk 

vector, such as seismic hazards to licensee power plants (a practice which we find imprudent), then an 

extension of the time periods in which off-site assets might be brought to bear upon site remediation 

requirements might make sense in limited circumstances. Most of the Commission licensees have taken 

some significant measures to augment their on-site FLEX storage capabilities. And they are backed up by 

warehouse facilities in Memphis and the Phoenix West Valley. Additional assets may be obtainable from 

the Grid Assurance LLC facilities, and potentially from a U.S. Department of Energy Transformer 

Reserve Fleet. 

Under some circumstances, Commission-licensee facilities might operate for months, beyond the 

capabilities that existed before the March 2011 accident in Japan-but only for initiating events limited in 

geographic scope, such as seismic events. So for a few risks, an extension of time from 24 to 72 hours to 

commence, and an extension of time through seven days to be fully operational may be adequate. But 

.there are other initiating events where these extensions of time would be entirely imprudent. 

From other comments that the Commission received in February 2016, on Beyond Design Basis Event 

Mitigation, we observe that an increasing proportion of public commentators expect that the Commission 

will establish a broader framework for both risk-based safety regulation and establishment of cost

effective backfitting requirements. If the Commission merely approves its final rule now under 

consideration, the Commission will disappoint an increasing share of the attentive public. There is an 

expanding market for renewable generation facilities, but until energy storage costs are reduced, most 

means ofrenewable power will not provide baseload generation or be reliably dispatchable. So it is 

important that the Commission establish a broader framework for mitigation of risks than the 

Commission here undertakes. 

What are some of the hazards that could result in electric grid outages where a 72-hour deadline to 

provide augmented outside support would be imprudent? 

A cyber-attack upon communications to electric grid substations (presently without required 

cybersecurity protection per FERC Order No. 822) might interrupt power to water transport systems 

necessary for safe operation of nuclear power plants. Nuclear power plants depend upon pumped water 

for cooling, and might not have off-site AC power from the bulk electric system, or might suffer attacks 

against their own water recycling systems. 

One or more high altitude electromagnetic 'pulse attacks would place at risk the wider electric grid and 

management of Commission licensee facilities. An attack would have El (fast pulse) effects measured in 

nanoseconds. The Congress, per Section 1089 of the FY2016 Defense AuthorizationAct, re-established 

the Commission to Assess the Threat to the United States from Electromagnetic Pulse (EMP) Attack 

(EMP Commission) to assess both natural and man-made electromagnetic pulse hazards. Many national 

experts do not concur that the 1983 Sandia study of nuciear power plants under High Altitude 

Electromagnetic Pulse (HEMP) conditions provides adequate reassurance. (E.g. C. Longmire, G. H. 

Baker, and others). Communications equipment would be at risk. Digital controls that were not available 

as of year 1983 are now widely deployed inside control centers. So these electronic controls are now more 

vulnerable, and their non-functionality could impair both safety and operability. 
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Modular alternative EMP-protected control centers may soon be transportable on interstate highways and 
be deployable. Alternatively, shotcrete impregnated with magnetite could be utilized at relatively_low 
cost to retrofit containment systems, hence to increase signal attenuation at existing licensee control 
facilities. Unfortunately, seismic hazards appear to bound the scope of"Beyond Design Basis" hazards 
under consideration in the current Commission staff assessment. 

Our Petition PRM-50-96, accepted by the Commission in December 2012, addresses the consequences of 
an extended loss of off-site AC.power (ELAC) to nuclear power plants and their spent fuel pools. The 
probabilistic risk assessment submitted by Resilient Societies in years 2011-2012 addresses risk-based 
benefits of providing alternative-source backup power at licensee facilities, to cope with solar storms. 

However, initiating events other than solar storms could also cause extended loss of off-site AC power. 

Designing mitigation of severe solar storms to take effect 72 hours after the onset of a severe solar storm 
would be irrelevant. For example, there is no benefit in installing geomagnetically induced current (GIC) 
monitors 72 hours after the onset of a severe solar storm. Alternatively, if GIC monitors were to be a 
required backfit before a crisis, these GIC monitors could pay their own way by averting nuclear plant 
shutdowns during moderate solar storms. If GIC monitors and health indicators for transformers and 

generators are also installed, and as a result they encourage hardware protection oflarge power 
transformers before a severe solar storm, our electric grid might avert reactive power collapse. 

Rulemaking actions underway at the Federal Energy Regulatory Commission (FERC) should provide no 
assurance to the NRC that reliable off-site AC power will be maintained in the aftermath of a severe solar 
storm. We attach the Comments of Resilient Societies filed with FERC in support of a request for FERC 
rehearing of a proposed standard for hardware protection from solar storms. The NERC-FERC model 
relied on data from Scandinavia and the Baltic states. The NERC model on which FERC Order 830 (Sep. 
22, 2016) relies may not result in any required transformer protection afong the Northeast or the Mid
Atlantic coasts. In Maine, in years 2013-2014 a leading utility projected benefits from installing neutral 
ground blockers for 8 of 16 high voltage transformers; but with low threat levels in the approved NERC
FERC standard, they now plan to install zero (0) neutral ground blockers. 

Only one extra high voltage generator step up transformer is presently installed in the bulk power system. 
We know of no other commercial orders under contract. Executive Order 13744 ["Coordinating Efforts 
to Prepare the Nation for Space Weather Events"], issued on October 13, 2016, does commit the outgoing 

Administration to a "pilot" demonstration program to evaluation neutral ground blockers. But the NERC
FERC proposed standard (TPL-007-1) provides no assurance that other large generating facilities will be 
av~ilable to blackstart U.S. nuclear power plants. 

Will this NERC-FERC standard, if allowed to enter into force, protect NRC licensee facilities proximate 
to high salinity water bodies? Apparently not. During just moderate solar storms, an NRC licensee at 
Wiscasset, Maine (Maine Yankee, March 1989 and April 1991, and later) experienced damage to two 
large power transformers, with one exploding and catching fire; at Seabrook Unit 1 in a sudden onset 
solar storm, a~other transformer's windings melted and caused a 12.2 day outage on November 9-10, 
1998; and a third transformer at Salem-1 had its windings melt on 13 March 1989. The NERC-FERC 
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model will not even require assessment for hardware protection at some geographic locations that have 
previously experienced severe transformer damage in just moderate solar storms. 

Protection of electric grid hardware against the HEMP E3 voltage spike would protect that same 
equipment against solar storms. This is an example of the "all hazards" approach the NRC should apply. 

We encourage the Commissioners and Staff to study the "all hazards" approach to resiliency adopted in 
the recent book produced by the Electromagnetic Pulse Special Interest Group oflnfraGard, Powering 

Through: From Fragile Infrastructures to Community Resilience (Version 1.0). 1 

We encourage the Commission to direct its staff to adopt "all hazards" risk-based modeling and 
mitigation strategies for all "beyond design event" hazards to nuclear power facilities and the outside 
systems of infrastructure support upon which the NRC-licensees depend. 

Finally, we incorporate in these comments, by reference, the October 24, 2016 filing of the Foundation 
for Resilient Societies in FERC Docket RM15-11-001 seeking a Rehearing ofFERC Order No. 830, and 
setting forth deficiencies of the proposed reliability standard. 2 

1 This book, produced by. lnfraGard, a non-profit information clearing-house in December 2016, has 25 co-authors 
with varied critical infrastructure expertise. The book will soon to be available at Amazon.com and perhaps other 
booksellers. See www.empcenter.org for ordering information. 
2 Of three other Requests for Rehearing in FERC Docket RMlS-11-001, also filed on October 24, 2016, two 
organizations (the Center for Security Policy, and JINSA) articulated support for "all hazards" risk mitigation, and 
noted that the proposed solar storm standard would not protect against high altitude EMP, in contrast to a 
science-based EMP standard that would protect the electric grid against both EMP and severe solar storms. These 
filings are web-accessible via the FERC e-Library. 
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UNITED STATES OF AMERICA 
BEFORE THE 

FEDERAL ENERGY REGULATORY COMMISSION 

Reliability Standard for Transmission System 
Planned Performance for Docket No. RM15-11-000 

Docket No. RM15-11-001 Geomagnetic Disturbance Events 

REQUEST FOR REHEARING OF FERC ORDER No. 830, 

RELIABILITY STANDARD FOR TRANSMISSION SYSTEM PLANNED PERFORMANCE 

FOR GEOMAGNETIC DISTURBANCE EVENTS, 

156 FERC ~ 61,215, September 22, 2016 

AND MOTION FOR REMAND 

Submitted to FERC on October 24, 20161 

Pursuant to section 313(a) of the Federal Power Act ("FPA"), 16 U.S.C. § 825 (a), and Rule 713 of 

the Federal Energy Regulatory Commission's ("FERC" or "Commission") Rules of Practice and 

Procedure, 18 C.F.R. § 385.713, the Foundation for Resilient Societies (hereafter "Resilient 

Societies") hereby respectfully submits this Request for Rehearing of the Final Rule issued in 

this docket and Motion for Remand, relating to FERC Order No. 830. 

Introduction 

Resilient Societies and other public stakeholders submitted rulemaking comments in FERC 

Docket RM15-11-000 2 for solar storm protection of the Bulk Power System. Resilient Societies 

appreciates the many years of FERC staff and Commissioner work on this technically complex 

rulemaking. Because of the large loss of life that could occur because of a severe solar storm, it 

is vital that the final rule be not only legally correct, but technically correct as well. 

1 
The Request for Rehearing is timely filed, because the 30-day filing deadline falls on Saturday October 22, 2016. 

See Cities of Batavia, et al. v. FERC, 672 F.2d 64 at 72 (D.C. Circuit, 1982) (FERC regulations extend filing deadlines 
for weekend due dates and for legal holidays in the District of Columbia). 
2 

See Comments of the Foundation for Resilient Societies" submitted to FERC on July 27, 2015 and August 10, 2015 
under FERC Docket RM15-llcOOO, incorporated in their entirety by reference. 
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Multiple stakeholders representing the public interest participated in the Docket with well

reasoned technical comments. Some public stakeholders have spent the majority of their 

careers building the expertise displayed in their reasoned and technically-accurate docket 

comments. Commenters included John Kappenman, author of the Oak Ridge Laboratory report 

"Geomagnetic Storms and Their Impacts on the U.S. Power Grid;"3 Professor Charles T. Gaunt, a 

South African researcher with special expertise modeling impacts of solar storms on 

transformers and design margins for transformer protection; and Terry Volkmann, a consultant 

with deep expertise in electric grid planning and operations. In addition, Resilient Societies 

submitted a 91-page technical comment for the Docket, based on five years of work in NERC 

standard-setting and FERC rulemaking for geomagnetic disturbance (GMO) protection. 

In its Order 830 the Commission significantly advanced long-term prospects for future "best 

practices" by recognizing and affirming that "[t]he Commission did not suggest nor could it 

suggest, that compliance with a Reliability Standard would absolve registered entities from 

general legal liability, if any, arising from a disruption to the Bulk-Power System. 114 

We commend the Commission for its explanation of potential liability for imprudent practices 

that may technically fulfill mandated reliability standards: over an extended period of time the 

insurance and reinsurance industries can extend underwriting coverage and concurrently 

provide discounts for adoption by registered entities of voluntary "best practices" that reduce 

grid outage risks. 

Despite this significant opportunity to strengthen "best practices" and reduce risks of long

lasting grid outages, the Commission should recognize that it may take many years or decades · 

to achieve through ~'best practices" what existing reliability standards have not yet attained: a 

bulk power system that is not only reliabl.e but also resilient, and capable of prompt recovery 

from prospective hazards including severe solar geomagnetic disturbances. It is therefore . 
important that the Commission address all well-reasoned technical comments in the Docket. 

3 John Kappenman. Geomagnetic Storms and Their Impacts on the U.S. Power Grid (Meta-R-319)." Metatech 
Corporation. January 2010. Prepared for Oak Ridge National Laboratory. Available from 
https://www.ferc.gov/iridustries/electric/indus-act/reliability/cybersecurity/ferc meta-r-319.pdf. 
4 Order No. 830, 11122, at p. 76 (2016)(italics added) •• 
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Summary of Unaddressed Comments 

In Order 830 FERC did not address several important categories of technical comments 

submitted by public stakeholders and therefore did not examine relevant data and articulate a 

satisfactory explanation for its actions. These. comments demonstrate the continuing 

vulnerability of critical grid equipment that, without hardware protection not now installed, 

could take years to replace after a severe solar geomagnetic disturbance. 

These categories of unaddressed comments include: 

1. Imprudent Design Factors for Scientific and Engineering Uncertainty. Over a century of 

good engineering practice incorporates factors for scientific and engineering 

uncertainty, variously termed "design factors," "overrating," "overload factors," "safety 

factors," "factors of ignorance,"· "reserves of strength," and "conservatism" the 

Commission ha.s failed to require prudent reliability design factors for critical grid 

equipment in Standard TPL-007-1. These design factors protect reliability and the public 

interest when physical phenomena are not well understood and there is uncertainty.on 

the resilience of engineered structures. Unfortunately, FERC Order 830 did not address . 

multiple stakeholder comments urging the use of prudent design factors for scientific 

and engineering uncertainty. In fact, in FERC Order 830, FERC permits the opposite-so 

called "spatial averaging" for peak geoelectric fields and downward scaling factors for 

"geomagnetic latitude" and "local earth conductivity." This lack of prudent design 

factors for each separate physical phenomenon has a multip.Iicative effect, causing 

compounded error that can diverge from reality by a factor of one hundred times or 

more. 

2. No Consideration of Vibration Impacts on Transformers. GMD may cause transformer· 

failure modes other than heating, including vibration and loss of insulation. FERC 

declined to address this technically complex but important topic in Order 830. The 

evidence in the Docket shows that transformers may fail due to vibration-caused 

damage, as.happened during a solar storm at Seabrook Station on November 9-10, 1998 

with a 12.2 day transformer outage. 
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3. No Collection and Disclosure of Data on Solar Storm Impacts. In Order 830, FERC did 

require collection of data on storm intensity, including measures of both 

geomagnetically induced current (GIC) and changing magnetic flux. However, these are 

half measures at best-without data on the impacts of solar storms, research to 

corr~late storm intensity with storm impacts will be precluded. By not addressing 

comments on the necessity of storm impact data for research, FERC.will degrade 

scientific understanding-and also allow the impacts of solar storms on electric grids to 

remain hidden from public view. 

4. Arbitrary and Capricious Exclusion of Relevant GIC Data. In FERC Order 830, the 

Commission directed NERC to collect GIC monitoring and magnetometer data from 

registered entities for the period begirining May 2013 and make this data available. The 

period from May 2013 to the present is devoid of any significant solar storms and 

therefore any information made available for the NERC GMD research work plan will be 

· of limited utility. The time period from the first day of May 2013 to the present has no 

legal or scientific significance. 

5. Exemption of Networks Operating Between 100 kV and 200 kV. The definition ofthe 

Bulk Power System generally includes networks operating at 100 kV and above. 

However, NERC Standard TPL-007-1 applies only to networks operating at 200 kV and 

above. In Order 830, the Commission did not address comments showing how this 

exclusion could discount reactive power resources operating at these voltages. 

6. No Required-Publi~ Disclosure of Mitigative Measures for Transformers. Because of 

potentially large loss of life in a blackout following a severe solar storm, the public 

interest demands disclosure on whether prudent mitigative measures have been taken 

by utilities or, alternatively, evaded. Moreover, because FERC has granted cost recovery 

for mitigative measures, the public should have a right to know what they are paying 

for. However, FERC did not address the request of Resilient Societies to add a 

requirement that utilities annually disclose mitigative measures. 
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It is not in the public interest for FERC to ignore well-researched and well-reasoned comments. 

Public stakeholders can expend years of time in following dockets and submitting comments. In 

early dockets for Critical Infrastructure Protection (CIP) standards, knowledgeable stakeholders 

from outside the electric utility industry refrained from submitting comments. Docket RMlS-

11-000 has been a notable exception to this previous pattern of unbalanced dockets for electric 

reliability. 

However, when the Commission does not address public stakeholder comments relating to 

specific and important technical issues with even a single line of text in its orders, it provides a 

powerful disincentive for knowledgeable public stakeholders to continue their participation. 

Moreover, the U.S. Supreme Court has ruled that agencies such as FERC have a legal obligation 

under the Administrative Procedure Act to examine relevant data and explain the reasons for 

their actions-including addressing reasoned docket comments. 5 

When FERC ignores docket comments with a firm technical basis, it acts with great peril to the 

public interest. FERC may make rulings based on legal reasoning and a consensus of its 

Commissioners, but the physics of the electric grid does not operate according to legal and 

political principles-instead, the electric grid and its natural hazards are governed by scientific 

principles. The Sun will not respect FERC rulings that are scientifically ungrounded when it sends 

a catastrophic solar storm crashing into the electric grid. 

Perhaps the Commission intends to implicitly correct the above technical errors through its 

current remands, including a NERC GMO research work plan to revise the Benchmark GMO 

Event. However, past experience has shown that FERC does not consistently hold industry to 

. account in following each provision of its Orders and so the public can have little confidence 

that future NERC work plans will necessarily provide.a remedy. For example, in Order 779, FERC 

directed NERC to conduct "Initial Actions" assessments of critical facilities most at risk from 

solar storms: 

5 See Motor Vehicle Manufacturers Ass'n v. State Farm Mu. Auto Insurance Co., 463 U.S. 29, 43 (1983), available at 
https://supreme.justia.com/cases/federal/us/463/29/case.html. "While the scope of review under the 'arbitrary 
and capricious' standard is narrow, and a court is not to substitute its judgment for that of the agency, the agency 
nevertheless must examine the relevant data and articulate a satisfactory explanation for its action." 
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The Commission accepts the proposal in NERC's May 21, 2012 post-Technical 
Conference comments and directs NERC to "identify facilities most at-risk from severe 
geomagnetic disturbance" and "conduct wide-area geomagnetic disturbance vulnerability 
assessment" as well as give special attention_ to those Bulk-Power System facilities that 
provide service to critical and priority loads. 

As of this late date, no such "Initial Actions" assessments by NERC have been filed in the 

Docket. 

Statement of Issues an~ Specifications of Error 

For the enumerated categories below, FERC did not address reasoned comments in Order 830. 

1. Imprudent Factors for Scientific and Engineering Uncertainty 

Page 7 of Terry Volkmann's comments at the March 1, 2016 GMD Technical Conference reads: 

1. Normal Engineering practices usually apply a factor of safety especially when 
human safety is a concern. In this case the Drafting Team has ignored the need for 
a factor of safety. 

2. A typical safety factor used in by the electrical power industry typically varies 
from a multiplier in the range from 2· to 4. Therefore, a safety of factor in this 
range should be applied to the anticipated geo-electric field for an extreme geo

magnetic (GMD) impact. 

Page 52 of Resilient Societies docket comments reads: 
\ 

[S]afety factors are commonly used in a variety of engineered structures and products. 
For example, a safety factor of 2 is commonly used in built structures. Automobiles 
commonly have a safety factor of 3. However, the "Implicit Safety Margin" in Standard 
TPL-007-1 is only 1.4 (8 V!ktn over 5.77 V/km.) 

Page 55 of Resilient Societies docket comments reads: 

We urge the Commission to understand that fixing just one factor in Standard TPL-007-1, 
such as the 1-in-100 Year Reference Storm, will not fix all the other defective standards. 
Importantly, because the various component factors are multiplicative, the overall impact 
of hazard-reducing sub-models is to drastically reduce the prudence and the realism of 
the resulting Benchmark GMD Event design and benchmark standard. 

Pages 40-41 of John Kappenman July 27, 2015 comments in Docket RM15-11-000 read: 
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The NERC Standard has devised a formulation of the Peak Geo-Electric field that has 
been described via the formula given in Figure 33. The NERC Standard Drafting team 
has made numerous statements that t]ris formulation provides a "Hundred Year'' threat 
level and was noted by the SDT Team during the course of balloting of the standard. 
("the SDT believes a 100-year scenario is an appropriate benchmark.") 

Epeak s· X a X p {V/lGTI) 

Figure 33 - NERC Standard Peak Geo-Electric Field Forinula 

As commenters to this standard have noted and as are also further elaborated on here, 

there are a number of fundamental problems with this formulation which can be 
summarized as follows: 

• 8 Volts/km multiplier - which is the first constant in the above equation. Concern that 
Models do not Estimate this Constant Correctly due to Unsubstantiated Hot Spot 
Averaging or other unjustified techniques by the NERC SDT reducing a previously 
estimated 50 V /km peak geo- electric field by SDT Team members to 8 V /km - a 
greater than Factor of 6 de-rate that cannot and has not be substantiated. 

• Alpha Factor - Factor Based on NERC Storm Intensity Profile, Threat Levels are Too 
Low and can be shown that a number of observations since 1972 greatly exceed the 

thresholds provided in this profile 

• Beta Factor1- Factor Based on Regional Ground Conductivity Estimates, Ground 
Models are Un-Validated & Can Be Readily Checked against Existing GIC Data. 

• Errors of Each Factor individually (the 8 V /km Constant, the Alpha and Beta) Being Taa

Law Became Compounded, Greatly Increasing Overall Error. 

(Emphasis added.) 

A diligent reading of the full order, as well as automated searches using the terms "factor" and 

"conservative" shows that FERC did not address the above comments. 

2. No Consideration of Vibration Impacts on Transformers 

Page 38 of Resilient Societies docket comments reads: 
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Altogether, vibrational impacts are important components of GMD hazards to high 
voltage transformers. The Commission should remand the NERC standard to include, 
among other considerations, vibrational impacts and options for protective equipment 
against vibration. 

Page 43 of John Kappenman July 27, 2015 comments in Docket RM15-11-000 reads: 

An examination of these failure incidents also indicates that the failures are not just 

limited to thermal hot spots (which is the limited focus of the NERC Standard) but can 
also occur due to transformer vibration related sources due to the GIC-caused 
transformer saturation. (Emphasis added.) 

A diligent reading of the full order, as well as automated searches using the terms 

"transformer" and "vibration" shows that FERC did not address comments on vibration impacts 

on transformers. 6 
· 

3. No Collection and Disclosure of Data on Solar Storm ,Impacts 

Page 18 of Resilient Societies docket comments reads: 

We ask the Commission to remand the standard for collection of relevant data on grid 
impacts during GMD events and incorporation of these data into the standard-setting 
process. 

Page 3 of Professor Gaunt's July 25, 2Cf15 comments on Docket RM15-11-00 reads: 

Accordingly, the rules should be amended to: require the collection and analysis of key 

categories of data, including records of GI Cs in a representative sample of transformers, 
power system events related to GICs, transformer degradation and failure, and the costs , 
to customers and society of unplanned interruptions of supply. 

Pages 42-43 of John Kappenman July 27, 2015 comments in Docket RM15-11-000 read: 

NERC has failed to gather any relevant data on transformer failures that could be 
attributed to Geomagnetic Storms and GIC exposure in those transformers. Further there 
has been relevant information made available to NERC and the public and there was no 
efforts to incorporate the same within the consideration of NERC design standards. In 
2014, Storm Analysis Consultants felt it was necessary to publicly file a report to the US 
FERC on this topic of GIC and GSU Transformer Failures due to the lack of attention 
and actions on the part of NERC on this important topic. These GSU transformer failure 

66 Pages 45-45 of FERC Order 830 read, "Accordingly, we direct NERC to address the effects of harmonics, including 
tertiary winding harmonic heating and any other effects on transformers, as part of the GMD research work plan." 
Harmonics are a distinct transformer effect other than "vibration"; both are caused by saturation. 
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events were reported in an IEEE Survey. There are also separate events of failures 
reported to the US Nuclear Regulatory Commission of transformer failure. 

A diligent reading of the full order, as well as an automated search using the terms "effects," 

"impacts," "failure" and "degradation," shows FERC did not address these comments. 

4. Arbitrary and Capricious Exclusion of Relevant Data 

Page 49 of FERC Order reads: 

As discussed in the next two sections of this final rule, the Commission directs a three
prong approach to further those efforts by directing NERC to: (1) develop, submit, and 

implement a GMD research work plan; (2) develop revisions to Reliability Standard 
TPL-007-1 to require responsible entities to collect GIC monitoring and magnetometer 

data; and (3) collect GIC monitoring and magnetometer data from registered entities for 
the period beginning May 2013, including both data existing as of the date of this order 
and new data going forward, and to make that information available. 

The period from May 2013 to the present is devoid of any significant solar storms. However, 

significant solar storms did impact the North American electric grid in July 2000 and October 

2003. GIC data on these storms was collected as part of the Electric Power Research Institute 

(EPRI) SUNBURST program. Moreover, Resilient Societies highlighted this industry GIC data in its 

docket comments. Footnote 21 on page 21 of Resilient Societies docket comments reads: 

EPRI has operated its SUNBURST network ofGIC monitors since 1991; see "Sunburst 

Network for Geomagnetic Currents" available at 
http://www.epri.corn/ abstracts/Pages/ProductAbstract. aspx?Productld=OOOOOOOOOOO 102 

3278. 

FERC did not address our docket comments on relevant GIC data available through the 

SUNBURST program. 

5. Exemption of Networks Operating Between 100 kV and 200 kV 

Page 52 of Resilient Societies docket comments reads: 

The arbitrary exemption of networks operating between 100 kV and 200 kV, without any 
specific study by owners and operators, is technically unreasonable, discriminatory, 
preferential, and inconsistent with real-world scientific evidence. Critical equipment can 
operate between these voltages, as the examples for SVCs, STATCOMs, and HVDC 
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links show. Modeling within the BPA system shows that 115 kV networks are vulnerable 
to GMD. The Commission should remand to eliminate the exemption for networks 
operating between 100 kV and 200 kV. 

A diligent reading of the full order, as well as an automated search using the terms "200 kV" 

and "100 kV," shows that FERC did not address this comment. 

6. No Required-Public Disclosure of Mitigative Measures for Transformers 

Also on page 55 Resilient Societies docket comments reads: 

We further urge the Commission to add a requirement that utilities annually disclose the 

number of extra high voltage transformers in their fleet, the number undergoing thermal 
assessment, the number of transformers determined to need mitigative measures, and the 
number and categories of mitigative measures among hardware protection, spare units, 
isolation from service, or other mitigative strategy. If the disclosed number of 
transformers needing thermal assessment and/or the number of transformers with 
installed hardware protection or other mitigative measures is trivial, then the Commission 
will know that the intent of FERC Order 779 for hardware protection is being evaded. 

A diligent reading of the full order, as well as an automated search using the terms "disclose" 

and "disclosure" shows that FERC did not address this comment. 

7. Unperformed "Initial Actions" Assessments 

Page 38 of Resilient Societies docket comments reads: 

In FERC Order 779, the Commission ordered "Initial Actions" assessments to be 
performed by NERC, at NERC's own suggestion. These assessments are to be completed 

by the effective date of the standard. To the best of our knowledge, none of these 
assessments has been initiated at this late date. We encourage the Commission to remind 
NERC of its obligations under FERC Order 779 (p. 36). 

A diligent reading of the full order, as well as an automated search using the term "Initial r 

Action," shows that FERC did not address this comment. 

Risk Reduction Methodologies for Electric Reliability Rulemakings 

Where the harms of electric grid failure are great, as with cascading power outages with long 

duration, a reliability standard should set a high level of reliability, taking into account 
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uncertainty of physical phenomena and resilience of the grid to these phenomena. Greater 

uncertainty correlates with reduced re~iability. 

One approach for risk reduction in reliability standard setting would be to utilize probabilistic 

risk assessment (PRA). PRA is the approach used by the Nuclear Regulatory Commission in its 

rulemakings. However, because NERC did not collect and share data on GIC, transformer and 

generator failures, and other solar storm impacts, and also because the primary data sources 

for the NERC standard-setting are derived from Finland, Sweden and the Baltic states, PRA 

cannot be applied to the rulemaking in Docket RMlS-11-000. 

Without well-developed risk and failure data, it is important therefore to alternatively use 

prudential "design factors," "overrating," "overload factors," "safety factors," "factors of 

ignorance," "reserves of strength," and/or "conservatism" in the Benchmark GMO Event and 

other aspects of Standard TPL-007-1 upon which the lives of millions of electric consumers 

depend. The use of these prudential factors is a well-established engineering practice. 

One set of examples comes from an American Society of Civil Engineers text on electrical 

transmission line design~ "Guidelines for Electrical Transmission Line Loading"7
: 

1.2.1.1 Return Period Adjustments. It is possible to adjust the relative probability of 

failure of two designs by changing the return period of the design load. The higher the 
return period of the design load, tlie more reliable the design. If the nominal or 
characteristic design strength of two components is consistently defmed [for example, if 

both components have a 5% lower exclusion limit (LEL) characteristic str~gth], then the 
relative probability of failure of the two components is approximately inversely 

I 

proportional to the design load return period (Peyrot and Dagher 1984). Hence, doubling 

the return period of the design load reduces the relative probability of failure by 
approximately a factor of 2. 

7 Task Committee on Structural Loadings of the Committee on Electrical Transmission Structures of the Structural 
Engineering Institute of the American Society of Civil Engineers, ""Guidelines for Electrical Transmission Line 
Loading, Third Editic;m," American Society of Civil Engineers. 2010. · 
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Table 1-1. oad · ear 

o.- 0.85 
1 1.00 
2 100 1.1 

200 l. 0 
8 00 0.12 l.. 

1.4.2 Relative Reliability of Components and Failure Containment There is a natural 

and well-founded desire to exercise some control over the sequence of failure of the 

different line components. An event that cannot be avoided or a weather-related load 

exceeding the RPN load can, if not controlled (by using, for example, anti-cascading 

measures), lead to unnecessary and excessive damage. For many reasons, it is not 

possible to precisely delineate the desired sequence of failure of the many different 

components, among the first being the large scatter of use factors (ratios of design load 

effect to the factored strength) of many of the components. 

Furthermore, although the conductors and the ground wires can be selected with small 

steps in strength and can be installed to even finer gradations, the insulators and hardware 

that are in series with the wires are manufactured in standard strength ratings (i .e. , at 

15,000, 25,000, 36,000, and 50,000 lbs). Many components of the wire system are 

typically designed to a lower percentage of their nominal strength than are other 

components of the line. The extra reserve of strength should ensure that, even with 

normal deterioration with aging, they should remain more reliable than the major 

components of the support system. This "extra reserve of strength " is esp ecially 

important under extreme loading events because a component failure in the wire system 

puts critical demands on the failure containment capabilities of the support system. 

(Emphasis added.) 

Another example comes from the IEEE C2: National Electrical Safety Code, CFR 1755.503(d)(1)8
: 

253. Overload Factors for Structures, Crossarms, Guys, Foundations, and Anchors 

Loads due to the combined ice and wind loads in Rule 250B and the extreme wind 

loading condition in Rule 250C shall be multiplied by the overload factors in Table 253-1 

8 
Secretariat, Institute of Electrical and Electronics Engineers, Inc., et al., "National Electrical Safety Code,'' 1997 

Edition. 
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or the alternate overload factors in Table 253-2. Table 253-1 shall be used with Table 
261-IA. Table 253-2 shall be used with Table 261-IB. For wood and reinforced (not 
prestressed) concrete, two methods for determining the capacity are included herein. 
Either method meets the basic requirements for safety. 

Wire Ten ion 

Table 253·1 
Overload f'adors for Struc-turcs 1~ rossarms 
Guys, Foundations, and Anc,hors to Be Used 
with the Strength Factors of Table 261 · 1 A 

Overload Factors 

Grade B 

.1.50 

2.50 
1. 5 2 

1.50 

2.20 4 

l.305 

Longitudinal Loads 
At Cro ·ing 

In g nera l 
At deadend 

1 ewhere 

l. IO 
1.65 2 

1.00 
1.65 2 

1.00 

no requ i rcmem 
L o ~ 

no requ i.r men t 
I. os 
1.00 

Note the required wind overload factors in the National Electrical Safety Code are in excess of a 

factor of two. 

Yet a third example comes from the design factors used for steel pipe in natural gas pipelines, 

"CFR §192.111 Design factor (F) for steel pipe." 9 The required design factors range from 0.40 

to 0. 72, which equate to multipliers of 1.4 to 2.5 for hazard levels. Design factors for natural gas 

9 The text of CFR §192.111 is available at https://www.gpo.gov/fdsys/pkg/CFR-2015-title49-vol3/xml/CFR-2015-
title49-vo13-sec192-111.xm I. 
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pipelines received special attention in the aftermath of the San Bruno pipeline explosion, which 

amply demonstrated the danger of insufficient margins for technical error.10 

§192.111 Design factor (F) for steel pipe. 

(a) Except as otherwise provided In paragraphs (b) (c) and (d) of this section, the design factor to be used in the 
design fom1ula in §192 105 is determined In accordance wi th the following table: 

Class location 
0.72 

2 1-3----- ---------- ---- 0.60 
0.50 

4 0.40 

Request for Rehearing 

For each of the issues stated and errors specified, Resilient Societies respectfully requests that 

FERC schedule a rehearing on FERC Order No. 830 and NERC Reliability Standard TPL-007-1. 

Motions for Remand 

As remedy for not addressing the reasoned comments of public stakeholders, Resilient 

Societies requests that FERC remand to NERC modifications of Standard TPL-007-1 to include: 

1. In order to ensure reliability, establishment of separate design factors for each condition 

of scientific and engineering uncertainty: 

a. A design factor for uncertainty of reference peak geoelectric field amplitude. 

b. A design factor for uncertainty of geomagnetic latitude scaling. 

c. A design factor for uncertainty of local earth conductivity, including a specific 

supplemental design factor for each U.S. coastal state that has not received 3-D 

magnetotelluric surveying of its "coastal zone" geoelectric hazards. 

d. Design factors for uncertainty of GMO impacts on power transformers, one for 

each type of impact: overheating, vibration, harmonics, etc. 

10 See presentation of Chris Foley, Vice President, RCP Inc., " MAOP San Bruno Aftermath ." August 23, 2011. 
Available at http://www.westernregionalgas.org/2011ppt/MAOP%201ssues%202011.pdf. 
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e. Design factors for uncertainty of GMO impacts on other electric grid equipment, 

one for each type of equipment: transformer relays, high voltage direct current 

links, static Var compensators, etc. 

2. Consideration of vibration impacts on transformers. 

3. Collection and disclosure of data on solar storm impacts. 

4. Collection and disclosure of all relevant GIC data in possession of the EPRI SUNBURST 

program and electric utilities, including data collected before May 2013. 

5. Inclusion of networks operating between 100 kV and 200 kV. 

6. Public disclosure of mitigative measures for transformers. 

7. FERC to require a response from NERC in the Docket on the status of "Initial Actions" in 

Order 779. 

Resilient Societies Seeks These Remedies as an Adversely Affected and 
Aggrieved Party 

Resilient Societies seeks these remedies as an Adversely Affected and Aggrieved Party suffering 

Injuries in Fact. 

The Foundation for Resilient Societies, Inc. is a recognized Section 501(c)(3) non-profit research 

and education organization based in Nashua, New Hampshire. Our principal investigators 
; 

perform research and maintain databases in three states, all of which depend upon load serving 

entities that obtain the substantial majority of their electric supplies from the Bulk Electric 

System subject to FERC reliability standards. We communicate by telecommunication systems 

and data storage systems that depend upon reliable electricity. 

All three of the principal investigators of Resilient Societies and the majority of its board 

members are residents of "coastal states" that border the Atlantic Ocean. FERC has approved 

GMO reliability standards for hardware protection that provide no prudential design factors for 
( 

critical equipment in coastal states or coastal regions. 
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Both of the signatories of this Request for Rehearing and Motion to Remand depend upon 

electric generation by a NERC registered entity, NextEra Energy and its subsidiary NextEra 

Nuclear, which in fact supplies about 40 percent of the annual net electric load for the State of 

New Hampshire, the location of our headquarters. Moreover, Seabrook Station No. 1, a 

Generator Operator subject to FERC-approved reliability standards, provides electric_ service to 

National Grid, a load serving entity for Massachusetts and a Transmission Operator for New 

England. 

Due to the pendency of FERC Electric Reliability Standard TPL-007-1, filed by NERC with FERC in 

January 2015, NextEnergy Nuclear determined to install a newly designed Generator Step Up 

transformer without any neutral ground current blocking device, for installation at a salt marsh, 

in.Seabrook, NH. The prior Generator Step Up {GSU) transformer experienced adverse 

vibrations and melting of the low voltage windings of the on November 9-10, 1998. Resilient 

Societies reported the November 1998 transformer damage to the GMO Task Force of NERC, on 

January 19, 2012 but they excluded both vibration and coastal effects in their Benchmark GMO 

Event and associated modeling. The substitute GSU transformer installed at Seabrook Station in 

October 2015 will comply with NERC Reliability standard TPL-007-1 in spite of defective hazard 

modeling, including _failure to include prudential design factors, exclusion of vibration impacts 

already observed at Seabrook Station, and avoided modeling of "coastal zon~" effects. 
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flgure 3. Photographic illustration of some of the damage sustained by the transfo1·mN' bushing links 

Figure from paper "Generator step-up transformer, low voltage bushing overheating event" 

describing November 1998 damage to transformer at Seabrook Station after solar storm 11 

The new Siemens GSU transformer at Seabrook manufactured in Linz, Austria is designed to 

withstand higher thermal stresses through use of synthetic oils and better cooling system 

design. However, without a neutral current blocker or comparable equipment, in a severe solar 

geomagnetic storm Seabrook Station, and other 345 kV transformer locations managed by an 

affiliated New Hampshire transmission company, are all at risk of permanent damage or 

explosion. The geomagentically induced currents that could have been blocked at the GSU 

transformer will now flow to other 345 kV transformers. Lack of protection at the GSU 

transformer will expose connected transformers to vibration and thermal damage hazards. As 

John Kappenman reported to Oak Ridge National Laboratory in Metatech Report R-319 (2010), 

multiple high voltage (345 kV) transformers in the State of New Hampshire are at risk of total 

loss in a severe geomagnetic disturbance event. Installation of a neutral current blocker would 

not only protect the single GSU transformer at Seabrook Station, but associated 345 kV 

transformers that serve Transmission Operators and Load Serving Entities in Maine, New 

Hampshire, and Massachusetts. 

11 
Richard Bjornson, Seabrook Nuclear Power Station, "Generator step-up transformer. low voltage bushing 

overheating event." n.d .. See also Will iam R. Harris, "Seabrook Station Unit 1: Damage to Generator Step-Up 
Transformer Identified 10 November 1998 Immediately Following Geomagnetic Storm Shocks of November 7-9, 
1998", Research Paper of the Foundation for Resilient Societies, Submitted to the Geomagnetic Disturbance Task 
Force of NERC, January 19, 2012. NRC ADAMS Doc. ML12122A106, filed April 26, 2012. 
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Absent hardware protection for transformers in this coastal region of New Hampshire, it is 

foresei;!able that a severe solar storm would result in what the Nuclear Regulatory Commission 

(NRC) terms "extended loss of AC power" or ELAC. An ELAC event requires shutdown of NRC

licensed power plants, which causes these power plants with radioactive material and spent 

fuel pools requiring regular water makeup to depend upon on-site electric power for 

preservation of public health and public safety. Resilient Societies has petitioned the NRC to 

augment on-site power backup capabilities (PRM-50-96, accepted for rulemaking by the NRC in 

December 2012). But those on-site dependencies risk loss of life and property if outside power 

is not restored in good time, because power cannot be restored quickly enough due to long 

wait times associated with replacement transformers and generators, including back-order 

processing, delivery, and installation. 

In the event of long-term outage of outsi~e power for Seabrook Station, New Hampshire, due 

to the unscientific and imprudent modeling enabled by FERC-approved Reliability Standard TPL-

007-1 and the installation of a new GSU Transformer at Seabrook Station with no hardware 

protection, there will be injury in fact to communities within the ten mile evacuation zone of 

Seabrook Station. William R. Harris, both an officer and a principal investigator for Resilient 

Societies, resides in the ten mile evacuation radius for Seabrook Station, and every two years 

volunteers in support of biennial graded evacuation planning drills for communities within the 

ten mile evacuation radius of Seabrook Station. Radioactive releases, due to an inability to 

restore the Bulk Electric System, would cause injury in fact, including the long-term 

uninhabitability of regional residential communities. Already, property values surrounding 

residential areas of New Hampshire and Massachusetts may be diminished by imprudent 

under-protection of electric reliability.and nuclear safety of Seabrook Station.12 

12 
Econometric studies of property values before the devastating accidents involving:Fukushima Dai-ichi nuclear 

reactors in March 2011 sometimes showed positive correlation with proximity to nuclear power plants. Since the 
Fukushima disaster, some studies show property values are higher further distant from nuclear power plants, and 
the perception of risk associated with ongoing plant operations .impacts residential values in both directions. See 
Masashi Nishikawa, et al. "Changes in risk perceptions before and after nuclear accidents: Evidence from Japan." 
Environ. Science & Policy (2016) 55, 11-19; Stefan Boes, et al., "Hedonic valuation of the perceived risk of nuclear 
power plants,'' Economic Letters (2015), 109-111; and Jonathan G. Cooper, "The Pilgrim Nuclear Power Station: A 
Socioeconomic Analysis and Closure Transition Guide Book," at 
http://scholarworks:umass.edu/larp_ms_projects/76/. 
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Therefore, Resilient Societies asserts that its organization and its officers and directors are in 

fact aggrieved parties; that we are adversely affected by FERC-approved Standard TPL-007-1; 

and that we suffer injury in fact without FERC addressing upon rehearing the remedies that we 

seek. 

Finally, we have exhausted our administrative remedies, via the NERC GMO Task Force; and via 

the Level 1 and the only Level 2 Appeal in NERC's history, reviewed without relief by a 

Committee of the NERC Board of Trustees. 

Conclusion 
'\ 

Without rehearing, reconsideration, and remand, FERC Order 830 will leave the Bulk Power 

System and the American public vulnerable to long-term blackout and other electric reliability 

shortfalls from severe solar storm hazards for an indefinite period of time. This outcome would 

be unjust and not in the public interest. 

Respectfully submitted by: 

Thomas S. Popik, Chairman, 

William R. Harris, Secretary, 

For the 

Foundation for Resilient Societies 

52 Technology Way 
Nashua, NH 03060-3245 
www.resilientsocieties.org 
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