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Leadership at any well-managed organization can tell you the core function of their
operations and their preparations for the key threats and opportunities they are facing.
They see the capabilities they are building into their organizations to manage those
threats as part of a risk management strategy crucial to organizational health. The same
should be said for resilience planning in the physical infrastructure of their
organizations. From hospitals, to manufacturers, to grocery stores, to residential
buildings, building owners and managers need to consider disruptions from the
natural environment and manmade events.
Resilience in buildings is defined as the ability to prepare and plan for, absorb, recover
from, and more successfully adapt to interruption events. Interruption events can be
short term or long term. Short term events may include natural disasters like storms,
floods, earthquakes or wildfires, or man-made events like terrorist attacks or cyber
security breaches. Long term interruption events may include sustained power
outages, shifting climate and weather patterns, or limitations in fuel availability.
Resilient buildings are capable of withstanding and recovering rapidly from both shortand long-term events. Resilient buildings are also resourceful in their ability to adapt to
changing conditions in the face of an interruption event. In a commercial business
sense, resiliency is the protection and restoration of the functionality and income of a
building after a damaging event has occurred. Core concepts of resiliency in modern
buildings include:

Site Planning for New Buildings: Design sites to mitigate the likeliest threats to the extent
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practical. Strategies could include elevated structures in flood prone areas or vegetation
management in areas prone to wildfire. The effective management of rain water away
from the building and within the site should always be a key consideration. The
availability and robustness of utilities, risk of fuel disruption and potential for onsite
generation are also important considerations.
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Redundancy of Essential Utilities: Redundancy of power and water systems is an
important aspect of buildings expected to withstand and recover from a wide
variety of potential threads. On-site generation systems can be both cost effective from
an operational standpoint and provide significant resiliency benefits, especially
microgrid systems that can operate with and parallel to the utility grid. Distributed
energy resources should be paired with battery storage and/or thermal storage for
maximum resiliency.

UPCOMING WEBINARS

Anaheim, CA

Hi-Line Engineering webinars on
industry issues and standards
will resume in February 2020

Learn more about Hi-Line Engineering
webinars at gdsassociates.com

Planning for Resiliency... -continued from page 1

TransActions Vol. 419 Nov/Dec 2019

High Performance Building Envelopes: Robust building

A cost-effective strategy for building resiliency should
consider the relative risk of different natural threats and
plan tactics accordingly. The potential for sustained power
outages associated with manmade threats such as cyber
breaches or terrorist attacks should be a consideration in
all new and existing buildings. Certain areas in California
have recently experienced sustained power outages
intentionally caused by the electric utility to mitigate
wildfire risk.

envelopes are important to sustaining thermal comfort
during outage events or in instances where fuel
availability may be limited. High performing building
envelopes are typically insulated in excess of minimum
code levels, are designed and built to be as air tight as
possible, and feature moisture mitigation strategies that
facilitate drying of the wall assemblies when exposed to
moisture from outside or inside. Passive design strategies
such as shading in cooling dominated climates or solar
heat gain in northern climates can be employed to
minimize energy requirements and sustain comfort during
interruption events. In locations subject to earthquakes or
hurricanes, facilities can feature additional structural
bracing and impact resistant fenestration.

IMPROVING THE RESILIENCY OF
EXISTING BUILDINGS

Planning for resilience in existing buildings
is more complex than in new buildings.
Existing buildings were constructed under
older versions of building codes, often with no
documentation of the existing basis of design, and can
present a myriad of issues from moistures problems to
structural degradation and aged or failing infrastructure.

Energy Efficient Design: Building resiliency goes hand in
hand with energy efficient and sustainable design.
Efficient buildings require less energy to operate and are
thus easier to maintain during sustained outages.
Emerging trends in building energy efficiency such as
daylighting, energy storage, on-site generation, combined
heat and power, and smart controls all provide significant
value in planning for resiliency.

The first step in improving the resiliency of an existing
building is to conduct an assessment of threats as
discussed above and to define the owner’s risk tolerance.
Critical operations like hospitals or businesses that will
incur severe financial penalties from unplanned
downtime will have a different risk tolerance than less
essential facilities.

Protection of Core Building Systems: The physical

protection of electrical power and mechanical systems in
buildings, such as locating these critical systems on upper
levels of buildings in flood prone areas, is a low-cost
opportunity in new buildings and a target for improving
resiliency in existing buildings.

Once a threat assessment has been completed, and owner
risk tolerance defined, a qualified engineering team
should be engaged to evaluate the existing structure. This
evaluation should include a full audit of all structural,
mechanical and electrical systems. Potential retrofit
improvements should be considered in the context of the
site-specific threat assessment and owner risk tolerance.

PLANNING FOR RESILIENCY

The first step in resiliency planning is to
understand the most likely natural hazards
that the building could face and evaluate the
associated risk. Risk is defined both in terms
of the likelihood of occurrence and the
intensity of a hazard. A business’ tolerance for
risk will depend on the impact that a given hazard can
have on their operations including lost revenue,
business disruptions, or mitigation costs.

The evaluation of retrofit resiliency strategies should
recognize that there will often be additional value in the
form of value-stacking. For instance, commercial and
industrial sector buildings typically face a demand
charge on their monthly electricity bills. One of
the primary resiliency strategies is to add a
source of backup power to run the facility in
the event of grid outage.
Many
businesses
are
adding
solar
photovoltaic arrays paired with
battery storage to provide this
backup power in the case of grid
outage. In this instance, the solar
storage system will provide significant
value in the event outage but will also
provide a valuable revenue stream from
reduced energy costs and the battery systems can
be used to lower peak demands so owners save on
demand charges.

Risk maps and weather projection models
can help highlight the most likely threats
that a building will face from flood to
storm surge, drought, wildfire,
tornado, heavy snowfall or other
natural disaster. While risk maps are
useful tools, building owners and
managers should also recognize that
weather related risks are evolving rapidly.
When Hurricane Harvey damaged more than
200,000 homes and businesses in August 2017, 75
percent of the properties that were affected were
considered outside of the 100 year floodplain.
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CONCLUSION

Any reiliecy strategy should include consideration of all
cost-effective energy efficiency alternatives as a first step
that can provide long term benefits. Cost effective energy
efficiency projects will reduce energy costs and allow back
up generation capacity to be reduced accordingly.
Additionally, in some cases, retrofitting or replacing old
equipment with newer technology may allow use of
alternative power supply options. For example, lower
wattage lights may only require a trickle charge battery
backup as opposed to full line voltage reducing the load
on the backup generators.

Occurrences of interruption events are
increasing both in frequency and
intensity.
Taking proactive steps to
improve the resilience of buildings can
greatly reduce downtime and overall loss during adverse
events and provide economic and non-economic benefits.
Many resilient measures such as onsite generation and
energy efficiency will also provide valuable revenue
streams through avoided energy costs or reduced energy
and demand charges from the local utility. Improved
building envelopes will be more durable and last longer,
reducing maintenance costs over their life. A professional
energy audit can help assess the various options and
weigh the installed costs versus life cycle benefits. Having
an experienced independent professional in your corner
can make all the difference as you prepare for the natural
and manmade disasters of today – and for those of
tomorrow.

Beyond energy efficiency and onsite energy generation,
strategies should be tailored to the specific site. Buildings
located in areas at risk of flooding should consider moving
critical electrical and mechanical systems current located
at or below grade to higher levels in the building. Older
buildings with noted structural deficiencies should be
shored up and braced to meet current code standards.
Buildings with moisture concerns should be further
analyzed by a building science expert to assess the source
of moisture intrusion and develop a mitigation strategy.
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One hundred seventy years after folks from the East came
West to find their fortunes in the mountains and streams of
California, a new migration is occurring in the electricity
sector-- the energy imbalance market. Right now, two
groups are staking their claim to be the dominant player in
addressing real-time energy imbalances in the Western
Interconnect. Why is energy imbalance service of such
interest in the Western region? Doesn’t the open access
transmission tariff already address this issue? Isn’t in-kind
repayment of energy imbalances good enough? Why
should I care? This article takes a look at the fundamentals
of real-time energy imbalances and what it means for
electric utilities in the Western Interconnect.

generator incurs financial penalties if the deviations are too
large.
In the Eastern Interconnect, the energy imbalance is
monetized using locational marginal prices, or LMP. The
LMP represents the cost to serve the next megawatt of load
at a particular location on the transmission system and
includes congestion and losses. In organized markets using
LMPs, there are additional charges and revenues when load
and generation deviates from its hourly projection.
Revenue received from entities that contribute to a system
generation deficit by consuming more load than forecasted
and generating less energy than scheduled is paid to the
entities that made up the generation deficit by consuming
less load and generating more energy. The significant
penetration of variable energy resources (VERs), such as
wind and solar, in recent years has greatly contributed to
operational difficulties in managing the real-time
deviations. Settling energy imbalances through physical
repayment of energy may not
fully compensate utilities for the
cost of real-time deviations. That
is, energy provided in one day is
going to be more or less valuable
than energy provided on another
day because of real-time system
conditions. Additionally, settling
imbalance via Schedule 4 does
not account VER contributions to
transmission congestion. The
LMP construct provides greater
opportunity to monetize the
impact of VERs and the
operational risk associated with
these nontraditional resources.

Energy imbalance is the difference between the scheduled
energy and actual energy deliveries on an hourly basis. This
is commonly referred to as Schedule 4 in the Open Access
Transmission Tariff (OATT). This differs from regulation and
frequency response, which is Schedule 3 under the tariff, as
regulation deals with instantaneous deviations. Energy
Imbalance Service is applied whenever a
generator deviates from its generation
schedule. If the generator is
dispatched more than the amount
scheduled, the generator collects
revenue from the Transmission
Provider for the excess generation.
If the generator is dispatched less
than the amount scheduled, the
Transmission Provider charges the
generator for the deficit. The price
signal for these excursions is
usually based on the Transmission
Provider’s
incremental
and
decremental costs and the

continued on page 5
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expansion of transmission system will improve the costs of
operating in the EIM environment. Aside from the economic
benefits, operating in an EIM comes with a series of
prerequisites
and
requirements. This
includes
implementing
the
appropriate
metering
and
communication facilities as well as testing of resources to
demonstrate the ability to provide energy and ancillary
services. Loads and generation resources from each
participating BA must be
registered in the EIM.
Participants must submit
daily load forecasts and
generation resources must
provide availability and
generation pricing offers.
Additionally,
operating
the
EIM
requires
maintaining
detailed
transmission
system
models,
commonly
referred to as Network
Models, and the ability to
dispatch the system in
real-time. It also requires
a
robust
energy
accounting system to
handle real-time pricing
analysis and market
settlements per specific
timelines and processes.
As proposed, the Western
EIM will not be a
coordinated
Regional
Transmission Organization
(RTO) but could achieve
most of the economic
benefits that integration in
an RTO would offer.
Participation in the EIM is
voluntary and utilities
retain
operational
control over their assets
and systems.

Yes, in the Western Interconnect, the California
Independent System Operator (CAISO) uses an LMP based
energy imbalance market. CAISO has expanded its services
through
the Western
Energy Imbalance Market
(Western EIM). Prior to
the
Western
EIM,
utilities settled daily
imbalances
through
their
interchange
accounts.
Physical
repayment of deviations
occurred based on bilateral
arrangements and were
used to reduce the size of
the inadvertent account
rather than eliminating any
imbalances. As the Western
EIM expanded across the
footprint, the benefits of
having a real-time price
signal for generator and
load
deviations
was
increased. According to the
Western EIM, its participants
have seen a combined
savings of $734 million
since November of 2014.

The EIM facilitates resource
integration on a larger
footprint
across
the
participating BAs. It allows
load serving entities to
purchase power in a much
easier
and
more
transparent manner, and
by the same token, it
allows
generation
resources to sell power in
an easier manner. It also allows the real-time variations in
supply and demand to be accommodated more efficiently
and economically using a production cost security
constrained model that maintains reliability while providing
lower overall power cost via a competitive market. EIM does
not require any transmission system upgrades, however

In the western corner, there is the CAISO and the Eastern
expansion of the Western EIM. CAISO in its role of
Independent System Operator balancing authority (ISO BA)
is operating as a sole BA through an energy trading
platform that balances supply and demand in real-time.
continued on page 6
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CAISO started the Western EIM in 2014 with PacifiCorp
being its first member BA. In the beginning, resources were
only dispatched across the CAISO and PacifiCorp BA areas
Currently, the Western EIM includes several participants:
Arizona Public Service, Balancing Authority of Northern
California (BANC), Idaho Power, NV Energy, PacifiCorp,
Portland General Electric, Powerex, and Puget Sound
Energy.

For starters, become informed regarding these EIM
opportunities and determine if participation in an EIM
makes sense for your organization. Look for opportunities
to become engaged in the various stakeholder processes to
see how you can leverage the EIM differences to your
competitive advantage. Gather more information on all
aspects of the EIMs including design, operation, scheduling,
and settlements, as well as any negative impacts. Assess the
changes in the utilization of the transmission system, how
the EIM will dispatch your generation resources, and how
those changes can affect your daily operation. Other
important elements to consider are understanding the
drivers that could impact energy prices, identifying
resource capabilities and the cost of production, as well as
the cost and effort to create and manage the EIM. Lastly,
seek wise counsel from others who have been involved in
similar processes and could assist with helping you navigate
the new energy gold rush. Happy prospecting!
For more information or to comment on this article,
contact:
John Chiles Principal
GDS Associates, Inc. - Marietta, GA
770.799.2423 or
john.chiles@gdsassociates.com

From the East, the Southwest Power Pool (SPP) is offering
an energy imbalance system to compete with the CAISO
model. The SPP westward expansion is partially driven by
being landlocked through its borders with MISO and
ERCOT. However, SPP brings significant experience as they
operated an Energy Imbalance Service (EIS) market since
2007, then in 2014 convert to a full integrated market by
introducing the day-ahead unit commitment and
additional services. In a similar fashion by which SPP
operates in the Eastern Interconnect, its Western Energy
Imbalance Service market (WEIS) will balance generation
and load in real time, dispatching energy to meet demand
every five minutes. In September 2019, Basin Electric Power
Cooperative, Tri-State G&T, and Western Area Power
Administration announced their participation in the SPP
WEIS. SPP WEIS will be launching in February 2021. Besides
the WEIS, SPP plans to provide its Western participants with
additional
contract-based
products such as Reliability
Coordination (launching in
December 2019) and Planning
Coordination services.
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