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January 18, 2018 INFRASTRUCTURE

Grid Resiliency From Electromagnetic Threats; the Infrastructure
Plan Provides an Opportunity for Substantial Investment

 

 
● Given a confluence of events (the U.S. government's plans for a $1 trillion infrastructure investment and the geopolitical

tensions currently being experienced as they relate to North Korea's nuclear program), we've examined the investment needs
and opportunity for hardening of the United States electrical grid against Geomagnetic Disturbances (GMD) and Electromagnetic
Pulse (EMP) events. What we found is that hardening against such attacks is possible, but will require significant leadership and
coordination among federal agencies, state public utility commissions, grid operators and electric utilities.

● Reliable estimates of the total cost to ensure resiliency from electromagnetic pulse and geomagnetic events are wide-ranging.
One offered to Congress from a special commission assembled to address this issue in 2004 recommended spending $10B to
$20B (in 2004 USD) over a 20 year period, for a total investment ranging from $200B to $400B, but other estimates are as low
as $10B to $30B. Given that solutions to achieve significant resiliency already exist and could be considered "shovel-ready", our
view is that interested stakeholders should immediately press the political establishment to provide some level of funding for this
endeavor. Given most utilities are likely to reduce rates to customers due to the recent lowering of the corporate federal tax rate
from 35% to 21%, perhaps tax savings could be redeployed into the aforementioned resiliency investments. Other options could
be special utility programs such as those used to address natural gas distribution pipe replacement for safety purposes, which
have been successful in recent years.

● Grid reliability investment could easily be targeted to U.S.-based corporations, benefitting shareholders, workers, tax collections
and the U.S. economy. The U.S. already possesses a handful of transformer manufacturers, and utilities/transmission operators and
construction companies could substantially benefit. These would be highly skilled, high-paid jobs, the very type the current U.S.
government administration is targeting to create more of. The benefits would be spread across the entire country, in both red and
blue states, particularly those with dense population centers.

● Hardening will likely require a phased approach, based on 1) the natural replacement cycle of equipment, 2) focusing initially on
protecting the largest, most important transformers, 3) investments in Regional Transmission Operators (RTO's) and Independent
System Operators (ISO's), 4) communication hardening, and 5) generators and their "black-start" capability. Our report provides
a brief overview of the grid, the threats to it, and partial potential investment opportunities for companies within (and a select
group outside) our coverage universe focused in the Northeast and Mid-Atlantic regions.
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Exhibit 1: North American Interconnection Map

Source: U.S. Department of Energy
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Exhibit 2: ISO/RTO Map

Source: ISO/RTO Council

Exhibit 3: The Power Supply Chain

Sources: Federal Energy Regulatory Commission, U.S. Department of Energy
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Exhibit 5: Various Transformer Sizes

Source: Virginia Transformer 

RESEARCH ANALYST CERTIFICATIONS AND IMPORTANT DISCLOSURES ARE ON PAGES 16 - 17 OF THIS REPORTPAGE 5 OF 17



Exhibits 6 (Digital Protective Relay) and 7 (EMP Shielded Cable)

Sources: ABB, Aetna Insulated Wire
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Exhibit 8: EMP Coverage by Burst Range, in Miles

Source: Young Research & Publishing, Inc.
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Exhibit 9: Geomagnetic Pathways/Impacts

Source: aviaton.stackexchange.com
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Exhibit 11: North American Transformer Manufacturing Locations

Source: U.S. Department of Energy
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Exhibit 12: GIC/EMP Protection Equipment

Source: ABB
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http://www.eei.org/issuesandpolicy/cybersecurity/Documents/Electromagnetic%20Pulses%20%28EMPs%29%20-%20Myths%20vs.%20Facts.pdf
http://www.eei.org/issuesandpolicy/cybersecurity/Documents/Electromagnetic%20Pulses%20%28EMPs%29%20-%20Myths%20vs.%20Facts.pdf
http://www.resilientsocieties.org/research.html
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https://www.bloomberg.com/news/articles/2017-12-22/hardening-power-grids-for-nuclear-and-emp-attacks-by-north-korea
https://www.bloomberg.com/news/articles/2017-12-22/hardening-power-grids-for-nuclear-and-emp-attacks-by-north-korea
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IMPORTANT DISCLOSURES

Research Analyst Certification

I, Michael Gaugler, the Primarily Responsible Analyst for this research report, hereby certify that all of the views expressed in this research
report accurately reflect my personal views about any and all of the subject securities or issuers. No part of my compensation was, is, or will
be, directly or indirectly, related to the specific recommendations or views I expressed in this research report.

Chesapeake Utilities Corporation currently is, or during the past 12 months was, a Janney Montgomery Scott LLC client. Janney Montgomery
Scott LLC, provided investment banking related services.

Unitil currently is, or during the past 12 months was, a Janney Montgomery Scott LLC client. Janney Montgomery Scott LLC, provided investment
banking related services.

Janney Montgomery Scott LLC currently acts as a market-maker in the securities of Unitil.

Janney Montgomery Scott LLC managed or co-managed a public offering of securities for Chesapeake Utilities Corporation and Unitil in the
past 12 months.

Janney Montgomery Scott LLC received compensation for investment banking services from Chesapeake Utilities Corporation in the past 12
months.

Janney Montgomery Scott LLC intends to seek or expects to receive compensation for investment banking services from Avangrid, Inc.,
Chesapeake Utilities Corporation, Eversource Energy, UGI Corporation and Unitil in the next three months.

The research analyst is compensated based on, in part, Janney Montgomery Scott's profitability, which includes its investment banking revenues.

Janney Montgomery Scott LLC ("Janney") Equity Research Disclosure Legend

Individual disclosures for the companies mentioned in this report can be obtained by accessing our Firm’s Disclosure Site

Disclosure Site

Definition of Ratings

BUY: Janney expects that the subject company will appreciate in value. Additionally, we expect that the subject company will outperform
comparable companies within its sector.

NEUTRAL: Janney believes that the subject company is fairly valued and will perform in line with comparable companies within its sector.
Investors may add to current positions on short-term weakness and sell on strength as the valuations or fundamentals become more or less
attractive.

SELL: Janney expects that the subject company will likely decline in value and will underperform comparable companies within its sector.

Janney Montgomery Scott Ratings Distribution as of 12/31/17

IB Serv./Past 12 Mos.*

Rating Count Percent  Count Percent

BUY [B] 111 48.05  31 27.93

NEUTRAL [N] 117 50.65  22 18.80

SELL [S] 3 1.30  0 0.00

 

*Percentages of each rating category where Janney has performed Investment Banking services over the past 12 months.

Other Disclosures

Janney Montgomery Scott LLC, is a U.S. broker-dealer registered with the U.S. Securities and Exchange Commission and a member of the
New York Stock Exchange, the Financial Industry Regulatory Authority and the Securities Investor Protection Corp.
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http://jms.bluematrix.com/sellside/Disclosures.action?encrypt=d5a9bb5a-57a8-4d10-a44b-008354befa8f?
http://jms.bluematrix.com/sellside/Disclosures.action?encrypt=3744c455-9400-40a1-9371-629a62b243e2


This report is for your information only and is not an offer to sell or a solicitation of an offer to buy the securities or instruments named or
described in this report. Interested parties are advised to contact the entity with which they deal or the entity that provided this report to
them, should they desire further information. The information in this report has been obtained or derived from sources believed by Janney
Montgomery Scott LLC, to be reliable. Janney Montgomery Scott LLC, however, does not represent that this information is accurate or
complete. Any opinions or estimates contained in this report represent the judgment of Janney Montgomery Scott LLC at this time and are
subject to change without notice.

Investment opinions are based on each stock's 6-12 month return potential. Our ratings are not based on formal price targets, however,
our analysts will discuss fair value and/or target price ranges in research reports. Decisions to buy or sell a stock should be based on the
investor's investment objectives and risk tolerance and should not rely solely on the rating. Investors should read carefully the entire
research report, which provides a more complete discussion of the analyst's views. Supporting information related to the recommendation,
if any, made in the research report is available upon request.
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