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Introduction  
This examination of consumer 

perspectives was developed through a 

series of interviews, surveys , and case 

study reviews  to gain an understanding 

of the common concerns of customers  

on electric grid resilience . From the 

results of the discussions,  it becomes 

app arent that the voice of the 

consumer is a  critical element of th e 

conversation . Only the consumer can  

define the  level of reliability and 

resilience that meets  the ir specific 

needs . 

Key Findings  
Detailed  interviews with end -use 

customers  and representatives of large 

aggregators of consumers  revealed the 

following  common findings : 

¶ Consumers are a critical part of the  

dialogue on electric grid resilience , 

but the topic is not always well 

understood . 

 

¶ Expectations about the role of the 

consu mer are  shifting . 

 

¶ Distributed energy  supply options for 

consumers continue to  grow . 

 

¶ Holistic customer solutions can bring 

resilience to the electric grid . 

 

¶ Dozens of examples exist where 

customers have contributed to  the 

resilience of  the electric system and 

supported  system restoration efforts . 

The following topics were identified as 

the top concerns needing to be 

included in the  discussion of grid 

resilience : 

¶ Expand  Microgrid Integration  

 

¶ Simplify  the  Interconnection Models  

 

¶ Embed an  Openness to Structural 

Adaptation  

 

¶ Allow  Market Forces to Work  

 

¶ Incentivize  Solution  Optimization  

 

Consumer 
Expectations 
Are Shifting

Options to 
Consumers 

Are 
Expanding

Customer 
Solutions Can 
Support  Grid 

Resilience
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What is Grid Resilience ?  
When the topic of electric grid resilience 

escalated  to the forefront of electric 

policy discussions in 2017, the 

conversation was initiated  by a  request 

from the Department of Energy (DOE) 

for the Federal Energy Regulatory 

Commission (FERC) to examine specific  

types of generation resources that might 

be pr eserved to ensure long term 

electric grid resilience. At th e time there 

was not a strong common definition for 

resilience across the industry.  

In the intervening years,  resilience of the 

electric g rid has continued to engage 

the attention of  legislators and 

regulators at both the State and Federal 

levels. Throughout this time, the  

discussion has been dominated by 

utilities, Independent System 

Operators/Regional Transmission 

Organizations (I SO/RTOs), and the 

nationõs recognized reliability 

org anization, North American Electric 

Reliability Corporation ( NERC). There 

have been s ignificant initiatives by grid 

operators like PJM Interconnection and 

MidContinent Independent System 

Operator (M ISO). i The dialogue has 

focused on how to ensure resilien ce of 

the electric grid amid the sweeping 

changes in the generation fleet , the 

proliferation of intermittent resources , 

and the expanding role that consumers 

have taken in the electric system .  

While the conversation has been robust 

and multidimensional , some of the  

participants appear to have utilized this 

subject  to advance specific agendas.  

Frank Lacey , who  represents the 

interes ts of many electric  and natural 

gas consumers through Electric Advisors 

Consulting , states that  òpolitics have 

brought the res ilience discussion to the 

table without a full understanding of 

what resilience means because it has 

been taken out of context.ó 

Often  the topics of  reliability and 

resilience have intersecting definitions 

and the reality is that the two ideas are 

very closely related. The NERC Reliability 

Issues Steering Committee (RISC) has 

produced  an outcome -based  

framework for the definition of  resilience 

that focuses on the gridõs ability to:  

¶ absorb shocks ( Robustness);  

¶ detect and manage crisis 

(Resourcefulness );  

¶ return services as quickly as possible 

(Rapid Recovery ); and   

¶ incorporate lessons learned from 

past events to improve operation 

(Adaptability ).ii 

For purposes of this paper, resilien ce is 

focused on  being able withstand  and 

recover from widespread electric grid 

disruptions. Simply put , reliability is 

keeping the lights on, while resilience is 

getting  the lights back on quickly once 

the power has gone out . While  this 

definition is simple , the ability  of 

consumers to support the elements of 

the broader NERC definition has been 

proven and those consumer 

perspectives should be a core element 

of future conversations . 

Unfortunately, the consolidated voice of 

consumers has been largely mi ssing 

from the discussion.   

North Americaõs electric grid has 

become very reliable  and was 

bolstered by  the  establishment of  NERC, 

wh ich  was given  authority to create  
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mandatory and enforceable reliability 

standards in 2006 . 

Surveys of customers  across the  

spectrum of c onsumer  classes indicates 

that at least 70% of customers  view the 

reliability of the grid as òacceptable or 

better.ó  

Only 10% of consumers surveyed for this 

study have sufficient concerns  with grid 

reliability to stimulate additional 

investment  for resilience . As the focus on  

base reliability ha s been assuaged , 

electric policy discussions ha ve  shifted 

to improving the ability  of the electric  

system to  handle increasingly drastic 

weather changes, severe storm 

patterns, natural disasters , and the 

potential for coordinated attacks 

against critical elements of the  power  

grid.   

The growing concern s over the ability of 

the electric system to  respon d  to sever e 

weather events is warranted . For 

example, the U.S. NOAA reported that in 

2019, there were 14 individual  billion -

dollar weather and climate events 

Figure 1: Billion Dollar Weather Events  
(Source: U.S. NOAA NCEI (2020))  

DOCUMENTED COSTS TO SOCIETY FROM SEVERE WEATHER EVENTS:  

Total cost of disaster events in 2019 was $45.0 billion.  

Total cost over the last 3 years (2017 -2019) exceeds $450.0 billion.  

Total cost over the last 5 years (2015 -2019) exceeds $525.0 billion. Avg of $106.3  billion/yr . 
 

U.S. NOAA NCEI Analysis of 2019 Events 
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across the United States  as shown in 

Figure 1.iii  This rise in the number and 

severity of weather events demands  

strong  solutions to ensure customers can 

either have uninterrupted power 

supplied through the event or electric 

services restored in a timely manner.  

Electricity is the foundation of modern 

civilization.  Extended duratio n outages 

of the electric grid can:  

¶ Adversely impact  the health and 

wellness of residential consumers;  

¶ Disrupt retail , commercial and 

industrial businesses; and  

¶ Prevent the supply of services and 

manufacturing of goods from 

electrically dependent commerci al 

and industrial producers.  

Initial  proposals from the DOE to 

improve grid resilience focused on 

potentially providing  subsidies to coal 

and nuclear generators  for òon -site fuel 

storage capability .ó Clearly, this  

proposal  began with a specific set of 

solution s in mind . Rather than  starting 

from problem identification and 

exploring the potential solution  to 

address the core issues, the topic was 

framed for a specific agenda.   

There is little doubt that resilience of the 

electric system is a topi c of national 

importance, but the solution is complex . 

In fact, to determine the best possible  

solution to the issues facing the electric 

grid,  a broad examination of the  

attributes of resilience continues to be 

considered. M any ISO/RTOs have tak en  

the lea d in the discussion ; however,  

finding  an efficient  and balanced 

solution  requires  that the perspective of 

consumers be part of th e evaluation .  

The complexity of the modern  electric 

system is rapidly expanding to include 

changes to traditional generation, 

integrat ion of  demand response, 

widespread proliferation of distributed 

generation  resources , increased 

installation of economic  microgrids, 

evolving consumer preferences , and 

broad electrification of the grid , 

including electric vehicles . The solution s 

to efficient operation of the grid  in the 

coming years will be much more 

complex than anything  of the last 100 

years , which relied on simply building 

more utility owned baseload  and 

peaking generators  to meet expanding 

demand . 

òEveryone places a huge premium on 

reliability because reliability is important 

to almost every business. But the term 

(resilience) is often not understood,ó 

points out Frank Lacey, speaking from 

 

òClients take their support of grid reliability seriously, 

understanding the broader implications of their 

response, but resilience is not well understood.  

The notion of supporting grid resilience has not made 

its way to the customer. ó 
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his experience with many commercial 

and industrial consumers. òClients tend 

to have a strong internal focus once the 

grid is interrupted. Clients take their 

support of grid reliability seriously, 

understanding the broader implications 

of their response, but resilience is not 

well understood. The notion of 

supporting grid resilienc e has not made 

its way to the customer.ó  

Bruce Campbell, a long -time  advocate 

and manager  of consumer energy 

solutions observed,  òthe ISO/RTO tends 

to define reliability as the loss of load 

probability (maybe 1 time in 10 years) at 

a price of c ost of new entry (CONE), but 

for consumers, the definition can go in a 

lot of different directions .ó 

From interviews with a sampling of  

consumer s, it becomes  clear that  

education o n the impact  of resilience 

and the mechanisms  in which 

consumers can support grid resil ience is 

essential to the dialogue . In many cases, 

customers are disconnected from the 

conversations  on grid resilience . Pulling 

the  consumer  perspective into the 

dialogue must begin with a common 

understanding of the issues facing all 

stakeholder s that ca n be used to build 

the conversation .  

MISO Recognizes All 

Resources are Needed  
 

Within the mid -continent region of 

the United States, MISO has 

undertaken a multi -year initiative 

entitled Resource Availability and 

Need (RAN). The objective of this 

project is to òproactively ensure 

reliability a nd resilience in an 

increasingly diverse portfolio.ó  

Prompted by the assertion that 

simply having òenough generating 

capacity to meet demand on the 

ôpeak hourõ of the yearó is not 

enough to ensure reliability in òall 

8,760 hours of the year, MISO has 

focu sed on the need to align the 

availability, flexibility and visibility 

of all resources  to ensure MISO 

system needs are met. Details of 

the next steps of this project were 

examined in the Aligning Resource 

Availability and Need  whitepaper 

that was published  on December 

18, 2019. 

With the rapidly evolving nature of 

the electric system, MISO has 

recognized the criticality of 

customer engagement  to ensuring 

future reliability and resilience of 

the electric system. Through the 

stakeholder process, MISO is 

examin ing accreditation 

processes and appropriate 

incentives to motivate enhanced 

integration  of consumer resources  

into electric grid operations.  
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The Customer Perspective  
It can be challenging to d evelop  a 

common understanding of who the 

customer is. The consumer can span 

the traditional definitions of residential, 

commercial , and industrial  

classifications , but within those broad 

categories are many variations . Each  

consumer has their own perspective on 

how  grid resilience impacts  their 

processes.   

For example, at the industrial level  

alone , the business impact of just a few 

hours difference in a power interruption 

can be enormous . Many processing 

plant s or manufacturing facilit ies can 

feel the impact of an interruption 

immediately  when the current  òwork in 

processó is stopped . When 

manufacturing equipment is 

unexpectedly shut down, the machines  

may have to remain offline  to clear 

products that were in the process  of 

being made. Often, these products 

must be scrapped . On the other hand, 

certain  plastics manufactur ers or metal 

smelt ers, have minimal impacts as a 

result of  short duration outages , but are 

subject to catastrophic impacts after 

several  hours of unplanned outages .  

Even within the same industry, power 

outages can have very different 

impacts. Consider large data centers . 

The business model of large cloud 

computing provider might  dictate that  

any outage is considered 

unacceptable . On the other hand, the 

impact of a sho rt interruption on a  large 

bitcoin mining facility  might only be the 

missed opportunity cost  of failed 

production  during the outage . Large 

search engine or cloud -based service  

providers  like Google Ê, Digital Re a ltyÊ, 

or Amazon Ê could suffer significant 

customer loss if a user is unable to 

retrieve information in an age where 

instant access is expected .  

Again, Lacey, speaking from years of 

experience advising utility customers 

notes,  òFor most consumers, price has 

always been  the number one factor. 

Price is always an issue, but reliability 

and resilience are becoming potential 

concerns . For example, developments 

in certain regions of the country like 

Northern California and  the North -

Eastern Coastline of the U.S. have 

generate d  concerns about ensuring 

long t erm reliable supply of power.ó 

During multiple interviews with 

consumers, the issue of electric reliability 

and resilience has become a  

determining factor in greenfield 

developments  and locational 

expansions. Uncertainty about power 

supply reliability in Northern California is 

a prime example. As a manager of a 

large industrial manufacturing company  

observe d , òNo consumer would build a 

new plant in that region of the country 

(Northern California) without working to 

ensure redundant backup power 

supply, which makes the region 

unattractive as an investment location.ó 

In examining the topic  of resilience , the  

d irector of regulatory strategy for a 

large curtailment company noted, òThe 

definition of resilience depends upon 

the audience. The business o wner, utility, 

grid operator, and direct use customer 

can all have very different definitions of 

òTHE DEFINITION OF RESILIENCE 

DEPENDS UPON THE AUDIENCE.ó 
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resilience. Consumers tend to be self -

focused when they consider the issue  of 

resilience . However,  the  consumer is 

best positioned to evaluate their 

individual  needs for reliability and 

resilience.  The consumer investment 

isnõt made to help the broader grid, but 

to ensure business continuity for the 

customerõs load.ó 

Many investments on the grid can bring 

simultaneous  benefits to both customers 

and utilities. Ma tt McCaffree, Sr. Director 

of Regulatory Strategy for Itron Inc. 

works with utilities and stakeholders on 

installation of Advanced Metering 

Infrastructure (AMI) solutions.  Itron 

manages over 200 million 

interconnected devices that can 

support grid resilien ce. òFor a utility,ó 

explains McCaffree, òthe prime driver of 

the AMI installation  can have many 

different drivers, but resilienc e is always 

part of the business case. Modern AMI 

solutions give visibility and automation 

to the utility that improves reliability and 

supports resilient operations. ó  
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The Value of Resilience  
Understanding the value of grid 

resilience can be  a complicated issue . 

The impact is signific antly different from 

one business to the next. Questions that 

need to be addressed are : How fast 

does the value of resilience appreciate 

(depreciate)  over time ? How is a v alu e 

placed on the avoided potential of an 

outage of long duration? For some 

consumers, the estimation can be 

straightforward but for most facilities, the 

value  of resilience is hard to estimate.   

Multiple studies have been developed  

that attempt  to quantify th e cost of an 

interruption for  various customer classes 

based upon size and duration of the 

outage. Figure 2 shows an estimate  

developed by  the Electricity, Markets 

and Policy Group of Lawrence Berkeley 

National Lab. iv While these statistics give 

average co sts across consumer classes, 

the estimates can be grossly distorted  

from the  actual  impact on specific  

customers. For a large metal  smelting 

facility , the cost impact can become 

catastrophic after an outage of 4 -5 

hours. The financial impact  for those  

even ts can surge  to over $10 mm for 

restoration . When combined with an 

extended  duration outage that can last 

multiple months , the  overall direct 

financial impact and lost revenues can 

easily reach a minimum of $20-$25 mm  

for a mid -size plant with a 5-hour 

interruption . 

Estimates on  the cost of the recent 48 -

hour outage to nearly 800,000 Pacific 

Gas and Electric customers in California 

in early October  2019 were placed at 

nearly $2.5 billion . òIf one sums 

residential and small C&I [commercial 

and indu strial] losses, the total is $2.5 

billion in outage costs ,ó while not even 

including the large consumers  in the 

region. v  

Figure 2: LBNL Estimates of Customer Cost of Interruptions  
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While some generic tools have been 

developed to create estimates of the 

cost of an interruption, they are often 

surface  level and do not adequately 

model  the unique aspects of specific 

customers . The value of resilience is 

often connected to the value of lost 

load (VOLL) which seeks to measure the 

impact to customers from the loss of 

electric service.  The VOLL can include 

factors like t he type of business (a 

residential  customer  is significantly 

different from a manufacturer), 

duration , and size of the region being 

affected .  

For example, the impact of a power 

outage on a single residential customer 

is much smaller for a n outage that is 

limited to a subdivision than when it is 

part of a broad regional outage. This is 

because alternative essential services 

(like hotels and restaurants) are much 

easier to access wh en the outage only 

affects a small number of cust omers . 

The VOLL should not be utilized  as the 

straight  proxy for value of resilience . The 

value of a  resilient system  should include 

the  other benefits that consumers enjoy, 

such as lower repair costs  from 

prevention of  equipment damage  

during interruption and restart , the 

av oidance of  black  start generation  

reimbursement,  and potential  for  

reductions in broader  transmission 

infrastructure investment.  

The complex nature of these outage 

costs is part of the reason that 

consumers must be part of the 

discussion on resilience sol utions.  

Generic models for the value of a 

resilient system weaken and often fail  at 

the individual customer level.  

The Rise of the Prosumer  
While the òtraditional consumeró may 

be content to simply turn over the 

decisions (and implications) related to 

investment, reliability and resilience to 

the local utility under the oversight of 

state and federal regulators, the rise of 

the òprosumeró is a new term for 

customers that desire more than a 

passive role.  

One characterization of  the  traditional 

consumer is that they simply connect to 

the grid and use energy. But as the New 

York ISO observed in their report on 

distributed energy resources, the 

prosumer is òprice conscious and is 

willing to make investments of time 

and/or money to gene rate cost savings 

by reacting to price signals.óvi  

One  energy c urtailment specialist who  

helps customers find solutions for 

increasing reliability and reducing costs 

noted that their company òbegins with 

an examination of what the customer is 

looking for. Solutions are then reflective 

of what customers want and need. 

Lower Rates? Higher Relia bility? More 

than ever before, customers are driving 

changes to the markets  as a shift occurs 

from vertically integrated utilities to 

competitive markets with consumer 

participation .ó 

Similarly, Brad Davids , who has worked 

with dozens of utilities on large  scale 

demand management programs , 

suggests, òThe most successful 

residential programs are not necessarily 

the ones with the largest customer 

incentives,  but are the ones that are 

simplest to communicate.  Getting 

people through the enrollment process 

can o ften be the biggest challenge.ó  
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Despite the diverse interests of 

consumers, t here are several views  that 

many  consumers  have  in common : 

¶ Consumer expectations are shifting . 

 

¶ Distributed energy  supply  options are 

expanding  and becoming 

increasingly economic.  

 

¶ Holistic customer solutions can bring 

essential support to the resilience of 

the electric grid.  

An e nergy curtailment manager for an 

aggregation company noted, 

òConsumers have more options than 

ever before and now they  want to 

exercise those options to fit their unique 

preferences.ó 

The change s in expectations are 

reflected in important FERC 

proceedings related to D istributed 

Energy Resources (DERs) and Energy 

Storage which continue to explore how 

to fit those customer options into a 

market framework  that will take 

advantage of and incentivize support of 

grid resilience . 

For providers of energy solutions to 

customers, the opportunities have 

shifted from òsimply brokering power 

deals to creating solutions that can 

include localized generation, storage, 

energy efficiency and other distributed 

energy resources.ó Multifaceted energy 

solutions translate into more complex 

market designs and modeling.  

As Lacey notes, òDevelopments in 

technology and cost reductions have 

suddenly created very compelling 

business cases where ôeverything can 

be wrapped into one.õ Many energy 

manageme nt projects can quickly 

achieve a 3 -year return on investment 

when  reliability  is factored in . While  not 

an operating requirement, the resilience  

impact b ecomes  a significant side 

benefit.ó 

Consumers are very aware of their 

energy bills and have a deeper 

understanding than ever before. This 

knowledge has created markets for 

customers that want to be able to act 

on  that knowledge.  

òDuring the polar vortex,ó notes 

Campbell, òthe use of demand 

response and backup generation was a 

strong tool for continued stable 

operations, but the primary focus was 

on self.ó The discussion of how consumer 

response carries over into the resilience 

discussion is only beginning but the 

diversity of response types makes it 

 

òConsumers have more options than ever before and 

now they want to exercise those options to fit their 

unique preferences.ó 
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critical that the consumer voice be part 

of the discussion.  

Michael Grasso, Executive Vice -

President and Chief Marketing Officer of 

Sunnova Energy Corporation discusses 

the appeal of br oad customer solutions, 

even in the residential area. òFor island 

situations like Puerto Rico, grid instability 

can occur on a frequent basis. Power 

can be interrupted by many different 

factors, but a combination of solar and 

storage resources provides aff ordable 

long -term solutions to customers that 

can keep the lights on even when the 

wider electric system is dark.ó  

In addition to the challenges in Puerto 

Rico, Grasso has seen many examples in 

California of independent islanding 

during the wildfires of 2 018 and 2019 . 

These customer resources have been 

used during recent pre -emptive  power 

disruptions  as well . òMost customers are 

primarily focused on serving their own 

needs, but many consumers report 

providing support to their neighbors and 

family when the wider electric grid goes 

down .ó These secondary societal 

benefits are an essential part of the 

value of these systems.  

Rick Counihan , who at the time was 

Head of Energy Regulatory Affairs at 

NestÊ, elaborates on the potential for 

use of coordinated dispatch with 

programmable Nest Ê thermostats , 

demonstrated during the solar eclipse of 

2017. During that event, òover 700 MWõs 

of load reduction was rolled across the 

nation as the eclipse moved over the 

country. The significance of this event 

was that the load shift represented 

nearly 700,000 customers who voluntarily 

registered for cycling with just a 3 -day 

notice. The key was making 

participation extremely simple. Just a 

single click of a button.óvii 

As these examples illustrate, the impact 

of consumer decisions on energy 

management supply is increasingly 

having a positive effect on grid 

resilience. The influence of these 

resources was recognized by NERC in its 

December 2019 Long Term Reliability 

Assessment , òDistributed energy 

resources and storage are increasingly 

offering electricity customers an option 

to reduce energy costs and create 

additional resilience.óviii 
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Resilience  Examples  
The scenarios for how consumers handle 

òbusiness continuityó are  unique  and 

complicated .  

For example,  a large data center 

offering in ternet -related services and 

products  may provide a combination of  

online advertising technologies, search 

engine  functions and  cloud computing  

from the same facility. For that data 

center,  reliability and resilience are 

critical to ongoing business operations. 

Because even a momentary interruption 

can cause lost revenues and the 

potential for loss of customers, many 

data centers invest in multiple power 

supply options to allow for continued 

oper ations even if the broader electric 

system shuts down. For a data center, 

the cost impact of an unplanned power 

outage is  immediate and increases 

significantly as the duration of the 

extends over time . 

Counihan  notes that for òmassive data 

centers with hig h volumes of electric 

consumption, reliability is so critical to 

the business that multiple back -up 

systems are installed to handle multiple 

contingencies and keep the systems 

running.ó Counihan also observes  that 

òthese investments are driven by 

internal reliability requirements , not 

system -wide benefits. ó 

Similar to a data center,  for many 

manufacturing facilities an interruption 

in power can also have an immediate 

high cost due to scrap product that is 

created when process equipment is 

unexpectedly shut down. Large metal 

rolling and extrusion facilities are 

particularly susceptible to this issue. 

Once the outage has occurred, the 

bulk of the cost impact  is in the form of 

lost materi als. The ongoing costs of an 

outage are also felt  in the incremental 

costs of scheduling overtime or late 

delivery to customers.  

For some plastics manufacturing 

facilities, an interruption of power is not 

a major cost impact unless the outage 

continues fo r more than an hour. After 

that period , the liquid plastic begins to 

harden  within the machines , and 

cleaning of the equipment can take 

weeks. This outage òtipping pointó is a 

critical point in the business continuity 

plan of the customer and must be 

coord inated with either the restoration 

plans of the local utility or response of 

onsite power supply alternatives.   

Further out on the spectrum of outage 

impacts would be larg e metal smelting 

facilities where brief interruptions have 

little significant financi al impact but 

after multiple hours of outage, the 

facility metal may freeze  inside the 

melting equipment , which leads to 

multiple months of outage s to physically 

remove the solidified metal.  

òAfter four to five hours of continuous 

outage, the impact is ca tastrophic to a 

large industrial smelting facility,ó noted 

the energy manager for a large 

commodities manufacturer. òOnce the 

facility reaches a tipping point, the 

production will be shut down for months. 

Because of this, many facilities have 

been designed  with self -generation 

supply and multiple interconnection 

points at the transmission level.ó  

Integrating localized consumer response 

into grid resilience is not simply a future 

opportunity. Numerous examples exist 

that demonstrate how the large suite of 



14 | P a g e  

 

d emand side resources can support grid 

resilience and a flexible clean energy 

future.  

Figure 3 is illustrative of the differing  cost 

impacts associated with power 

interruptions for different large 

customers over time . 

Microgrids in New York and New Jersey 

enabled university campuses to 

continue to operate during the massive 

power outages associated with 

Hurricane Sandy in 2012. ix  

Examples of consumers supporting the 

electric grid during widespread power 

outages , extreme temperature 

conditions , and even the solar eclipse  

continue to emerge.  

The New York Independent System 

Operator recognizes the fact that well 

integrated distribut ed energy resources 

(DER) can support system resilience. 

òDER can help grid operators by 

improving system resilience  [emphasis 

added], energy security, and fuel 

diversity. DER can lower consumer 

prices, improve market efficiency, and 

allow consumers to tak e greater control 

of their electricity use and costs through 

a variety of new technologies.óx 

Figure 3: Cost Impact Illustration for Various Customer Types  

Time

C
o
s
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The Vice -President of Sales for a 

large company specializing in asset 

backed d emand response 

described the rise in consumer 

engagement, òmore than simply 

backup generation, concerns over 

grid reliability have pushed 

consumers to finding solutions that 

allow continued operations of their 

facilities.ó 

More recently, there  have been 

similar examples of microgrids 

allowing customers to remain 

energi zed during the Fall 2019 power 

outages in Northern California .xi  

At a  more granular level, Home 

Depot stores in New York remained 

open to customers during a wave of 

outages in July 2019 that resulted 

from storms and a heat wave that 

left hundreds of thous ands of 

customers without power. Although 

installed as part of the storeõs 

sustainability initiatives, the fuel cell 

microgrids òsupport the retailerõs 

goal to ensure that stores remain 

available to the communities they 

serve in the event of a natural 

disaster or grid power failure.ó xii   

PJM operators  acknowledge that 

òSystem operators in these regions 

particularly rely on these resources 

(demand response) to maintain 

reliability in emergencies. For 

instance, during extreme weather 

events like the recent ( 2014) Polar 

Vortex and the excessive heat of last 

summer (2014), PJM Interconnection 

(the largest electricity market in the 

Nation) activated over 2,500 

megawatts of demand response 

and over 6,600 megawatts of 

RESILIENCE IN ACTION 

 

After the citizens of 

Humboldt County , 

California experienced an 

extended power outage 

from a tsunami  in 2011, 

they recognized the need 

for action. The disruption of 

elec tric supply motivated  

the residents to install a 

localized microgrid.  

 

Years later, in  the Fall of 

2019 Pacific Gas & Electr ic 

cut power to more than 2 

million people across 

Northern California , 

including Humboldt 

County.  

 

The previous investment in 

an array of solar and 

battery cells allowed the 

county to set up 

community services and 

care for nearly 10,000 

people during the 

interruption, including eight 

critically ill patients from the 

countyõs Health and 

Human Services 

Department.  


