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2019 NEMA Annual Meeting

Securing Our Connected Future

Join NEMA November 6-7, 2019, at the Naples Grande Beach Resort

hotel in Naples, Florida, for the 2019 Annual Meeting.

This premier electroindustry event brings together U.S. electrical and
medical imaging manufacturing C-suite executives and select industry

suppliers to network with thought leaders, learn about the latest
megatrends, and honor the best and brightest in the industry.

The program lineup will focus on Securing Our Connected Future
where you'll learn:

«  How this new connected and systemized environment in
manufacturing will impact the supply chain

«  What market drivers manufacturers are following in today’s
connected environment

«  How to legally access and use customer and device data

«  What requirements are being imposed on manufacturers by

new state-level cybersecurity and data privacy laws
«  What new controls on international trade for advanced
technologies will affect where and how you do business

«  How leading telecom companies and end-users in the utility

sector are addressing wireless communication security to
enable advanced functionality without sacrificing safety

«  What impact monetary policy, investments, productivity,
and trade will have on the industry

Register online at www.nema.org/AnnualMeeting
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Hear from industry experts and
guest speakers, including:

Sujeet Chand, PhD
Chief Technology Officer,
Rockwell Automation

Colin Chummers
Vice President of Supply Chain Operations,
Cisco Systems

David Van Dorselaer
AVP, Manufacturing, Transportation,
and CPG, AT&T Business

Matthew Eggers %
Vice President of Cybersecurity Policy,
U.S. Chamber of Commerce

Daniel Foster, Distinguished Architect,
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Verizon Connected Solutions

Jason Handley, P.E.
Director of Smart Grid Emerging
Technology & Operations, Duke Energy

Donald R. Leavens, PhD
Vice President anief Economist,
NEMA
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Mghael G. Morfan
Partner and Co-Tead f@r Global Privacy and
Cybersecurity, McDermott Will & Emery
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Assistant Secretary for Industry and
Analysis, U.S. Department of Commerce
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Partner,
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FROM THE CHAIRMAN

Buildings are like small cities. They are the infrastructure of our economy and
include multiple and varied subsystems that serve to support the people who
live, work, and visit them. These “communities within cities” are increasingly smart
and connected.

According to Congress, “the term ‘high-performance building’ means a building
that integrates and optimizes on a life cycle basis all major...attributes, including
energy conservation, environment, safety, security, durability, accessibility, cost-
benefit, productivity, sustainability, functionality, and operational considerations.”

To oversee the proper functioning of a building—regardless of its type—facility
managers make use of connectivity to monitor and optimize occupant comfort

and productivity through a range of integrated system controls. These controls
employ a variety of smart sensors located throughout the building that capture data
related to the climate within the building, the operation of the building equipment,
and even the use of the building. This data is then analyzed, made available to the
facility managers, and utilized to keep buildings humming for a more comfortable
and industrious work environment. Everything from lighting controls to HVAC

to fire safety data can be examined, and that data can be used to increase building
functionality and occupant morale.

The upsides to all of this connectivity in building systems are many. System
collaboration promotes efficiency, function, and security—to name a few. But over
time, the collected data “teaches” us even more and it enables innovation in building
design at virtually all levels—architectural, technical, and human. The most
innovative buildings are touted as being “high performance,” meaning, in addition
to being environmentally sound and sustainable, the owner/operators place a high
priority on occupant output, safety, and more.

Facility managers are major players in defining the future of connected buildings
since they have a systemic view from the very edge of function. For instance, by
exploring newly enabled concepts in energy efficiency such as harvesting natural
lighting via automated blinds and sensor technology in HVAC to decrease utility
costs for owners. Over time, homeowners are expected to adopt the residential
versions of smart building systems, which will deliver similar benefits related to
safety, security, and comfort on a residential scale.

Taking care of these “little cities” and making sure they operate to their full
potential will have far-reaching results for the people who live and work there.
People spend more than 90 percent of their time indoors, and while they are

inside, they want to be comfortable, productive, and efficient. The market will
demand buildings that not only employ leading-edge designs and optimized system
performance but also embrace a human-centric focus. Ultimately, that is what will
make them smart. @

Mark J. Gliebe
Chairman, NEMA Board of Governors



nalytics serve as a

business tool in the
management of real estate
facilities by taking large
amounts of data inputs
and transferring this data
into useful information
that is used to drive
business decisions and
operational improvements.

The raw data is automatically processed and
organized using predetermined algorithms

that prepare mass amounts of data for human
consumption. We gain knowledge and insight on
historical trends, abnormalities, and excursions
from normal operating parameters to drive
improved work processes and data-driven
decisions and outcomes.

Real estate and building operations use analytics
largely to improve the operations, efficiency, and
reliability of building assets and infrastructure.
This benefits the owner and end users of the facility
by providing a more comfortable and productive
work environment. This results in improvements
to reliability and uptime of production, operations,
safety performance, and energy efficiency while
preserving and extending the lifecycle of the assets
and infrastructure.

Although some analytical processes can be
technology agnostic, there are core technology
platforms that are commonly used in the built
environment that are routinely used to automate
the transformation of this data into compelling
information that drives positive outcomes.

A few examples of analytical tools used in the
industry include:

« Asset condition monitoring

This technology samples and trends the
condition and internal health of assets and
equipment and is designed to identify early
degradation in asset health and performance.
This allows for planned intervention and
corrective action before experiencing a
catastrophic failure. It also helps to avoid

a negative impact on the business, from
production losses or damage to a company’s
brand or reputation.

o Building Automation Systems (BAS)

A BAS monitors and controls building assets
and infrastructure such as HVAC systems, fire
life safety, lighting, security systems, etc. A
BAS can trend and automate the operation of
building assets and infrastructure to provide
occupant comfort, energy-efficient building
operations, and support for other work
processes, including production.

o Computerized Maintenance
Management System (CMMS)

A CMMS serves as a platform and technology
engine used for work execution management,
which oversees all labor and daily work activities
associated with operating and maintaining
building infrastructure, assets, and equipment.
The output transforms historical work and

cost data into information that is analyzed and
compared against known industry best practices
to drive business process improvements.

This results in cost savings, efficiencies, and
improvements to workforce productivity, work
quality, safety, and asset reliability.

HYPOTHETICAL LABOR SAVINGS EXAMPLE
The productivity of maintenance technicians in a
typical reactive or unscheduled work environment
is generally in the 20 to 25 percent range. In a
best-practice climate, the productivity is in the

50 to 60 percent range. While the percentages may
not excite senior managers, this changes when they
are converted to financial terms.

Applying this increase to a 20-person workforce
using a rate of pay for maintenance technicians
of $30 per hour, the potential savings would

be $374,400.

Business analytics provide a powerful means to
compartmentalize and understand what massive
amounts of data are telling us about building
operations. The logical use is to transfer this
knowledge into actions that improve the workplace
experience while providing safe, comfortable, and
reliable facility operations. @

3

www.nema.org e July/August 2019




FEATURE—-BETTER BUILDING MANAGEMENT

AN

e 1 »
L S AVAAY), Wi i w.vicer L]

Try the 3-30-300 Rule as a Workplace Strategy

Mark Goh, CEO,
ChargeSpot

or building systems, especially those used as corporate
Fworkspaces, the Facility Manager (FM) is an indispensable
role. The FM bridges conversations with executives and building
management professionals while also helping to implement a
corporate workplace strategy.

If an FM gets involved in a discussion at a strategic
level, the C-suite may shift their view of the manager as
someone who creates value and minimizes costs.

Tapping into C-suite dialogue requires FMs to
approach their role differently. They can do so by using
the 3-30-300 rule.!

1 A surprising way to cut real estate costs, JLL, September 2016, https://www.us.jll.com/
en/trends-and-insights/workplace/a-surprising-way-to-cut-real-estate-costs
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The 3-30-300 rule provides a breakdown of what

an organization pays per square foot, in terms of

total occupancy costs—$3 for utilities, $30 for rent,
and $300 for employee costs (salaries, benefits, etc.).
These numbers aren’t set in stone, but they do put into
perspective how an organization typically distributes
its occupancy costs.

The rule can serve as a valuable tool for FMs looking
for a different approach or viewpoint and can be useful
when making cost strategy decisions.

Many FMs typically focus on the 3 and 30 portion—
utilities and rent—as the areas where they can make
the most substantial impact. However, when engaging
in conversations with executives, it’s important to
highlight how FMs can and do affect the 300.


https://www.us.jll.com/en/trends-and-insights/workplace/a-surprising-way-to-cut-real-estate-costs
https://www.us.jll.com/en/trends-and-insights/workplace/a-surprising-way-to-cut-real-estate-costs

Focus on Big Impact

Taking this approach focuses on big impacts—those
that drive significant improvements concerning
how employees work. This approach can change the
way that FMs are viewed and can help create buy-in
for a project.

For example, creating a “smart office” using the
Internet of Things and sensor technology with a focus
on improving utility costs can result in significant
energy savings. A McKinsey report?found that people-
related gains from IoT are five times higher than
energy savings and make a much more substantial
impact on the organization. Productivity gains from
IoT technology accounted for 75 percent of the benefit,
while energy savings accounted for only 14 percent.
Changes that affect human capital have a greater
impact than those that improve only physical capital.

The Rule in Practice

ENERGY

Energy-efficiency issues are a hot topic. Many FMs
are looking at ways to upgrade lighting and introduce
better features within offices. One example of energy-
efficiency upgrades is daylight sensors, which present
both energy savings and health benefits for workers.?
Implementing such sensors results in blinds being
open to allow in natural daylight, which is better than
relying on artificial lighting. The resulting increased
natural light has been shown to have positive effects
on the health of employees, improving mood and
workplace satisfaction. The results translate into
happier and more productive employees within

the workplace.

WELLNESS

The focus on people is one of the reasons that

the WELL Building Standard has been rolled out
across the U.S. with early success. The Standard
addresses seven core concepts that influence a worker’s
performance and well-being: air, water, nourishment,
light, fitness, comfort, and mind. It joins other
certification programs like LEED, BREEAM, Green
Star, and the Living Building Challenge in the green
rating systems family.

While the costs for WELL certification can be
significant, organizations that implement the Standard
understand the human impacts that it has. Examples
of these benefits include reduced absenteeism and
strengthening employee culture, a crucial factor in
workplace design.

BETTER BUILDING MANAGEMENT—FEATURE

TD Bank completed a WELL Building Standard
interiors certification at its Toronto HQ—the
first in the world—and undertook the project
for its employees.*

“When looking at reducing energy and rent costs we
have to focus on people,” said Barbara Ciesla, VP of
People+Place at JLL, a consultant on the project. “If
we can put people in better buildings and improve
productivity by 5 or even 10 percent, 10 percent of 300
is your total cost of rent.”

Benefits to the 300 can easily offset and outweigh
costs to the 3 and 30. It is essential not to lose sight of
employee benefits in the pursuit of cost reduction in
utilities and rent.

Considerations in Projects

Consider motivations around implementing changes.
Are you switching to a more flexible office arrangement
for greater collaboration and improved employee
morale? Or are you making changes to reduce the cost
of rent? Avoid making changes solely to reduce rent, as
the impacts on employee happiness and productivity
can outweigh the benefits.

In cases when new projects focus only on the 3 or 30
aspects, take a second look. Are these savings achieved
at the expense of employee well-being or productivity?
If this is the case, it is crucial to push back. Know your
limits based on the type of organization you work
with, but a healthy amount of pushback can be right,
especially on an issue that affects the people inside a
space, your commitment to the organization, and its
broader goals for success.

Taking the 3-30-300 approach allows FMs to take

a holistic view of the space they manage. Once

FMs begin to highlight how they impact the 300
aspects daily, the step to a strategy conversation with
executives becomes inevitable. ®

2 Unlocking the Potential of The Internet of Things, McKinsey Global Institute, June 2015,
https://www.mckinsey.com/business-functions/digital-mckinsey/our-insights/the-
internet-of-things-the-value-of-digitizing-the-physical-world

Sarah Garone, The Health Benefits of Natural Light, Healthline, October 2018, https://
www.healthline.com/health/natural-light-benefits

Rebecca Melnyk, How TD Bank HQ achieved WELL certification, Canadian Property
Management, June 2016, https://www.reminetwork.com/articles/how-td-bank-hq-

w

'

achieved-well-certification
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http://www.chargespot.com/workspaces/get-your-ideas-started-how-to-build-buy-in-for-your-workplace-projects-as-a-facility-manager/
http://www.chargespot.com/workspaces/get-your-ideas-started-how-to-build-buy-in-for-your-workplace-projects-as-a-facility-manager/
http://www.mckinsey.com/business-functions/business-technology/our-insights/the-internet-of-things-the-value-of-digitizing-the-physical-world
https://www.wellcertified.com/
http://www.chargespot.com/workspaces/workplacedesignculture/
http://www.chargespot.com/workspaces/workplacedesignculture/
https://www.reminetwork.com/articles/how-td-bank-hq-achieved-well-certification/
https://www.reminetwork.com/articles/how-td-bank-hq-achieved-well-certification/
https://www.mckinsey.com/business-functions/digital-mckinsey/our-insights/the-internet-of-things-the-value-of-digitizing-the-physical-world
https://www.mckinsey.com/business-functions/digital-mckinsey/our-insights/the-internet-of-things-the-value-of-digitizing-the-physical-world
https://www.healthline.com/health/natural-light-benefits
https://www.healthline.com/health/natural-light-benefits
https://www.reminetwork.com/articles/how-td-bank-hq-achieved-well-certification/
https://www.reminetwork.com/articles/how-td-bank-hq-achieved-well-certification/
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Building Energy Modeling Has Its Place

Maria Karpman,
BEMP, CEM,

LEED, AP
Principal, Karpman
Consulting

Michael Rosenberg,
FASHRAE, CEM,
LEED AP;

Chief Scientist,
Pacific Northwest
National Laboratory
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uildings are complex systems composed of numerous interacting components that are influenced

by external factors such as weather and occupant behavior. Building energy modeling (BEM) tools
use physics-based equations to calculate building energy use at hourly or sub-hourly timesteps. Typical
applications of energy modeling include optimizing building designs, documenting compliance with energy
codes, demonstrating above-code performance for programs such as LEED, and evaluating the cost-
effectiveness of building retrofits. Millions of dollars in utility program incentives are awarded to projects
based on their modeled performance. The American Institute of Architects (AIA) emphasizes the role of energy
modeling for achieving carbon-neutral buildings: “Our numbers continue to demonstrate that energy modeling
is an essential component of success” (AIA's 2030 by the Numbers—2016 summary).

Studies have shown that modeled energy use often deviates significantly from measured use,
bringing into question the feasibility of relying on energy models for decision-making. For
example, on projects that participated in a large-scale modeling-based incentive program,
the projected savings were within 25 percent of the measured savings for only 39 percent of
projects' (Figure 1). So, what makes the models non-predictive?

1 Chris DeAlmagro and Maria Karpman, “Comparison of Projected to Realized Savings for Projects that Participated in a Modeling-Based
Incentive Program” (presentation, 2017 ASHRAE Building Performance Analysis Conference, Atlanta, GA, September 27-29, 2017)
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UNREALISTIC EXPECTATIONS

Modeling may be used to compare efficiency options,
comply with code or above-code programs, or predict
future building performance.”? Depending on the
modeling application, different levels of modeling
resources are required with different areas of

focus. When models are created to compare design
alternatives, such as two competing HVAC system
types, many aspects of the design may still be in flux.
While it is imperative to get the system details and
their differences characterized in the model, using
standard operational and plug-load assumptions
may give a reasonable result at a low cost to the
building owner.

Modeling protocols used for code compliance and
LEED certification include rules that can conflict

with the actual anticipated operation. For example,
California’s energy code requires that default receptacle
loads and schedules of services are used, regardless

of the plan for the specific building. ASHRAE

Standard 90.1 modeling rules for demonstrating code
compliance and beyond-code performance require that
cooling is modeled in all conditioned spaces whether
or not it is specified and that fans run continuously
while the building is occupied. These rules practically
guarantee deviation from post-construction utility bills
but serve a useful compliance purpose.

Sometimes modelers are specifically tasked with
creating models that project future energy use. In
those cases, the modeler needs to gather detailed
information on how the building will be operated,
interview future occupants regarding their room
schedules and equipment, and visit similar structures.
On retrofit projects, comprehensive site measurements
are required. These tasks can be expensive and are not
necessary for every modeling project.

MODELER EXPERTISE AND PROJECT KNOWLEDGE
Professionals with no specialized training often
develop commercial energy models and learn the

craft as they go. Modeling budgets and schedules are
typically tight, and the work often goes to the lowest
bidder. The Building Energy Modeling Innovation
Summit® cited the difference in the results obtained

by different modelers simulating the same building

in the same tool as one of the top issues affecting

BEM credibility.

[N

Building Energy Modeling for Owners and Managers, Rocky Mountain Institute,
August 30, 2013, https://rmi.org/wp-content/uploads/2017/05/Building-Energy-
Modeling-for-Owners-and-Managers-2013.pdf

Building Energy Modeling Innovation Summit, Rocky Mountain Institute

w
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Modelers are often disconnected from the design

team and are not fully aware of changes made to the
building design. On retrofit projects, the impactful site
conditions may not be communicated to the modeler
and thus not captured. Errors can be reduced by
requiring that modelers have specialized certifications
(such as BEMP or BESA) and by rigorous quality
control of modeling-based submittals. (Currently,

the review time varies dramatically from program to
program, from less than one hour to well over 40 hours
per project.)

DIFFERENCE BETWEEN “IDEAL” AND

ACTUAL OPERATION

Models often assume that building systems and
controls operate as specified. However, this is

rarely the case. Building controls are frequently not
commissioned, and thus not configured to operate
as intended by the code.* Economizers were shown
to save 6 percent to 32 percent of cooling energy use
depending on climate, but they malfunction in more
than 70 percent of the installations.’ Thus, models
reflecting correct economizer operation substantially
underestimate cooling energy use on many projects.

'S

Michael Rosenberg et al., Implementation of Energy Code Controls Requirements in
New Commercial Buildings, PNNL-26348, Pacific Northwest National Laboratory,
March 2017

HVAC Economizers 101, Battelle, https://buildingretuning.pnnl.gov/training/
economizers/PNWD-SA-8511%20HVAC%20Economizers%20101-Section%203.pdf

w
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https://rmi.org/wp-content/uploads/2017/05/Building-Energy-Modeling-for-Owners-and-Managers-2013.pdf
https://rmi.org/wp-content/uploads/2017/05/Building-Energy-Modeling-for-Owners-and-Managers-2013.pdf
https://buildingretuning.pnnl.gov/training/economizers/PNWD-SA-8511%20HVAC%20Economizers%20101-Section%203.pdf
https://buildingretuning.pnnl.gov/training/economizers/PNWD-SA-8511%20HVAC%20Economizers%20101-Section%203.pdf
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Further, building operators may disable or override
energy savings features. These problems are best
solved not by the modeler or modeling software but
by better building commissioning and training of
building operators.

IMPACT OF OCCUPANT BEHAVIOR,
DEMOGRAPHICS, WEATHER, AND
OCCUPANT-INSTALLED EQUIPMENT

Building occupants can operate a building in a variety
of ways; while estimating these parameters is possible,
reliably predicting future behavior is not.

o Temperature setpoints, hours of occupancy,
opening and closing windows, and shades all impact
energy use.

« Service hot water usage differs by a factor of four
or more depending on whether an apartment is
occupied by seniors or a family with kids.

« Weather used in models represents a typical year
and is different from actual post-occupancy or post-
retrofit conditions.®

o Buildings have systems and equipment installed
by occupants such as office computers, kitchen
appliances, task lighting, and industrial equipment.

NEMA e electroindustry e July/August 2019

The energy use of these systems is difficult to predict.
In one study, office equipment with a 3.5 W/SF load
based on the nameplate rating consumed around
0.75 W/SF based on field measurements’; heat gains
from desktop computers may differ by a factor of
three depending on the manufacturer, processor
speed, and RAM.?

For these reasons, incentive programs that rely on
post-construction energy use to confirm modeled
savings estimates recognize that accurate prediction
is impossible, and often include a post-occupancy
calibration step to verify operation and adjust for
installed equipment and actual weather conditions.

LIMITATIONS OF BEM TOOLS

It is well documented that simulation results can vary
significantly depending on the BEM tool used. Studies
by Lawrence Berkeley National Laboratory and Texas
A&M University showed heating energy differences
of over 100 percent and 27 percent, respectively,

for the same building modeled in commonly used
simulation tools.”® A study by Gard Analytics
showed a 50 percent difference in annual cooling load
between two tools when running a standardized test by
ASHRAE Standard 140.

Furthermore, most BEM tools support multiple
methods for calculating common conditions and
technologies, such as infiltration or daylighting, and
energy use projected by the same BEM tool for a
given project may vary significantly depending on
the method that modeler picks. There is little or no
evidence of which results are correct because the
peer-reviewed comparative testing of BEM tools is
limited, and validation using the actual performance
data is scarce. ASHRAE Standard 140" currently covers
only a small subset of common building systems and
provides no formal pass/fail criteria. The challenges
are exacerbated by the diversity of commercial
building designs, the rapid development of new
systems and technologies, and the complexity of the
underlying physics.

6 The amount of service hot water used in an apartment building varies from 12 to
44 gallons/day per person depending on the occupant demographics based on the
ASHRAE Applications Handbook

7 2017 ASHRAE Handbook—Fundamentals (p.18.13, Figure 4)

8 2017 ASHRAE Handbook—Fundamentals (p.18.12, Table 8A)

9 Joe Huang et al., Evaluating the Use of EnergyPlus for 2008 Nonresidential Standards
Development, LBNL-58841, Lawrence Berkeley National Laboratory

10 Simge Andolsun, Charles H. Culp, and Jeff Haberl, EnergyPlus vs DOE-2: The Effect
of Ground Coupling on Heating and Cooling Energy Consumption of a Slab-on-Grade
Code House in a Cold Climate, 2010, Fourth National IBPSA-USA Conference, New
York, USA, http://repository.tamu.edu/handle/1969.1/93374

11 ANSI/ASHRAE Standard 140-2017 Standard Method of Test for the Evaluation of
Building Energy Analysis Computer Programs


http://repository.tamu.edu/handle/1969.1/93374

Implications

Building models rely on numerous assumptions, such
as operating hours, occupant demographics, lighting
and equipment use schedules, and weather. They
often reflect the ideal operation of building systems
and are affected by limitations of BEM tools, modeler
expertise, etc. Even when the “right answer” (the actual
energy use of the existing building) is known upfront,
bringing a model within 5 percent of the utility bills,
as required by ASHRAE Guideline 14, is a laborious
process that does not guarantee that the model is
representative of the actual building. Models are
underdetermined systems, and multiple combinations
of inputs may produce the same annual use.

Programs that set a fixed modeled target (e.g., target
energy use intensity) to qualify projects for incentives
or demonstrate compliance with code must prescribe
unregulated loads and operating conditions and
require that all projects use the same BEM tool, similar
to the passive house (PHIUS and PHI) modeling
protocols, or allow only the tools that pass rigorous
sensitivity testing to ensure close alignment in results.
These requirements will cause modeled energy use

to vary even more compared to actual energy use
than if anticipated unregulated loads and occupancy
conditions are allowed.

U.S DEPARTMENT OF

ENERGY

Office of ENERGY EFFICIENCY
& RENEWABLE ENERGY

www.fueleconomy.gov

the official U.S. government source for fuel economy information

BETTER BUILDING MANAGEMENT—FEATURE

Programs and approaches that are based on comparing
two models (baseline and proposed) are less affected
by the differences between BEM tools because most
simulation inputs are the same between the models,
and if one of the common inputs is wrong, it will likely
not have a significant impact on the outcome.® For
example, savings from lighting fixture replacement
largely depend on the change in fixture wattage and
modeled runtime. Comparative approaches that are
based on percent improvement between two models
(ratio instead of delta) reduce the impact of operational
uncertainty—e.g., lighting runtime hours are canceled
out to a degree when savings from a lighting retrofit
are expressed as a percentage reduction in building
energy use.

Conclusions

Models don’t necessarily need to accurately predict
future building energy use to be useful for comparisons
and compliance. When it is the desired outcome, a
more accurate prediction is possible, but it requires
more resources and will always be confounded by the
inability to accurately predict human behavior and
weather. This is not unlike fuel efficiency and appliance
ratings that are widely used in the marketplace

(Figure 2) and are considered of great value. Expecting
models to accurately predict the future is asking for
the impossible. @

6 Michael Rosenberg et al., Roadmap for the Future of Commercial Energy Codes (Figure
2.6), PNNL-24009, Pacific Northwest National Laboratory, January 2015, https://www.
pnnl.gov/main/publications/external/technical_reports/PNNL-24009.pdf

S Government Federal law prohibits remaval of his label before consumer purchase.
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Figure 2 Efficiency Ratings and Difference Between Rated and Actual Performance
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FEATURE—-BETTER BUILDING MANAGEMENT

Best Practices for Protecting Electrical

Equipment in Natural Disasters

el

According to the National Oceanic and

Atmospheric Administration, “weather,

water, and climate-related events cause

an average of approximately 650 deaths

and $15 billion in damage per year.”

1 “Weather,” National Oceanic and Atmospheric Administration,
https://www.noaa.gov/weather

Chad Kennedy,
Director of Industry
Standards for
Power Equipment,
Schneider Electric
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n 2018 alone, there were 14 different billion-dollar disaster
events in the United States. And over the past three years, the
yearly frequency of billion-dollar disaster events has doubled the
long-term average.2 With storm data demonstrating a pattern of
increasingly extreme weather, there’s a good chance this isn’t an

aberration; we may be seeing the new “extreme” normal.

2 Adam B. Smith, “2018’s Billion Dollar Disasters in Context,” National Oceanic and

Atmospheric Administration, February 2019, https://www.climate.gov/news-features/

blogs/beyond-data/2018s-billion-dollar-disasters-context

NEMA e electroindustry e July/August 2019

No matter what, hurricanes, wildfires, blizzards, and
other extreme events will happen again. Following

best practices for preparation is the best way to protect
the electrical infrastructure of the buildings where we
live, work, and play. This article explores some key best
practices and industry guidance on how to protect your
electrical equipment against natural disasters.


https://www.noaa.gov/weather
https://www.climate.gov/news-features/blogs/beyond-data/2018s-billion-dollar-disasters-context
https://www.climate.gov/news-features/blogs/beyond-data/2018s-billion-dollar-disasters-context

BETTER BUILDING MANAGEMENT—FEATURE

St and a rds En h ance S afety electrical emergency action plan to save facilities from
experiencing too much downtime. The action plan also:
Industry codes and Standards provide useful guidance
on the proper installation, maintenance, servicing, and .
operation of electrical equipment. When it comes to
disaster event planning, these Standards recommend .
starting with a risk assessment to understand the
potential site exposure and system impact from disaster
events. For example, Article 708 of the National
Electrical Code” (NEC) contains requirements for
designated critical operations areas. These are mission-
critical buildings or areas where disruption would
impact national security, public health, or safety. A
documented risk assessment and associated mitigation

Reduces time to restore short- and long-term power
quickly and safely

Minimizes uncertainty when a disaster occurs

o Increases understanding of electrical assets,
available emergency services, and replacement
market availability

While it takes a lot of time and thought to develop

an action plan, doing so is fundamental to restoring
power safely. To build a successful action plan, facility
managers should approach its development by thinking

strategy is the starting point for providing the
necessary safety and evaluation of code compliance.
Although general businesses are not required to

about what they need both within a facility and
outside of it.

follow the rules in Article 708, the completion of a 1) Internally: Teams need to define the emergency
risk assessment will provide needed guidance when criteria clearly, whether it’s the damage from a
creating plans for disaster events and recovery. natural disaster or even tripping circuit breakers
that can affect productivity. They must also identify
To keep your facility safe and operable, the NEC mission-critical electrical equipment and list these
includes the key items that a risk assessment within the plan and associated documentation,
should identify: such as the facility single-line diagram. Once
the teams identify the mission-critical pieces of
« Potential hazards (whether from a natural disaster or electrical equipment, they should perform analysis
human error) on each of these assets to assess availability in the
o The likelihood of their occurrence market, lead times, and a plan of action when the
o The vulnerability of the system to the equipment is no longer functional.
identified hazards 2) With external partners: It is important that facility

An essential part of the risk assessment is evaluating
where specific equipment is located or positioned. For
example, when considering flood damage exposure, the
assessment may lead to having backup generators and
associated fuel pumps elevated to be kept safe. During
Hurricane Katrina, for instance, flooding knocked out
basement generators in a New Orleans hospital, leading
to an emergency evacuation of all patients.’

Completion of a risk assessment should be followed by
a mitigation strategy that addresses what equipment
and actions should be included in an electrical
emergency action plan and the events that would
trigger these actions.

Crafting the Right Plan

Guidance on creating a natural disaster plan for
your site can be found in NFPA 1600 Standard on
Continuity, Emergency, and Crisis Management.
NFPA 1600 provides a method on how to create an

3 Bradford H. Gray and Kathy Hebert, After Katrina: Hospitals in Hurricane
Katrina, The Urban Institute, July 2006. https://www.urban.org/sites/default/files/
publication/50896/411348-Hospitals-in-Hurricane-Katrina. PDF

managers maintain relationships with external
partners and pre-negotiate emergency service
contracts with outside vendors. This way, they

do not fall victim to overpricing and insuflicient
support in the wake of a natural disaster. Facility
managers should also clearly state internal and
external responsibilities, such as providing
electrical one-line diagrams, energization
procedures, and coordination and communication
activities between multiple vendors. Other factors
that should be pre-determined include defining the
equipment and service scope, the timeframe of the
emergency contract (including expiration date),
and contact information.

With an effective action plan in place, facility managers
have the tools and strategies needed to get their
facilities back to a functional state, but doing this safely
needs to be a priority.
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