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Introduction

As our world becomes more focused on
sustainability and renewable energy, the
integration of distributed energy resources
(DERs) with building information
management (BIM) is becoming
increasingly important. By using real-time
data to optimize energy usage, building
owners and utility companies can work
together to improve building performance
and reduce costs, while also reducing their
environmental footprint.

DERs include a range of renewable energy
sources such as solar panels, wind turbines,
and energy storage systems. By integrating
these resources with BIM, building owners
can better manage energy consumption
and reduce reliance on traditional grid
power. This not only reduces costs, it also
reduces the environmental impact of
energy consumption.

One of the key benefits of integrating DERs
with BIM is the ability to store and manage
energy locally. With energy storage
systems, building owners can store excess
energy generated from solar panels or
other renewable sources for later use. This
not only reduces reliance on traditional
grid power, but it also ensures a more
reliable source of enerqy in case of power
outages.

In addition, integrating DERs with BIM can

benefit utility companies by enabling them
to better manage energy demand. By
having real-time data on building energy
usage, utility companies can predict

demand and adjust their supply
accordingly. This can help prevent
blackouts, reduce the need for new power
plants, and ensure that energy is being
used efficiently.

To make this integration a reality, building
owners and utility companies will need to
work together to develop standards for
data exchange and communication. This
will require collaboration between
stakeholders from both the building and
utility industries to ensure that the data
being exchanged is accurate, reliable, and
secure.

HCLTech offering BIM
and Utility industry
collaboration.

Wind
integration

Distribation

> & o CO——T—HEe

| Sae
Active network Electricity participation
management siorage
EV
+
charging

- J

The integration of building information
systems (BIS) with the electric smart grid
has the potential to revolutionize the way
we manage energy consumptionin
buildings. By using real-time data and
automation, building owners and utility
companies can work together to optimize
energy usage and reduce costs. Here are
some of the ways in which electric smart
grids and building information systems can
interact:

Demand response: The electric smart grid
can communicate with BIS to control
enerqgy usage during peak demand periods.
For example, utility companies can send
signals to BIS to adjust lighting or
temperature settings to reduce enerqy
consumption during peak demand periods.



Energy monitoring: BIS can monitor energy
usage in real time and provide feedback to
the electric smart grid. This enables utility
companies to better predict energy
demand and adjust supply, accordingly,
reducing the risk of blackouts and
improving overall energy efficiency.

Renewable energy integration: BIS can be
used to integrate renewable energy
sources such as solar panels and wind
turbines with the electric smart grid. This
enables building owners to generate their
own energy and sell excess energy back to
the grid.

Energy storage: The electric smart grid can
communicate with BIS to control energy
storage systems. This enables building
owners to store excess energy generated
from renewable sources for later use,
reducing reliance on traditional grid power.

Fault detection and diagnostics: BIS can
be used to detect faults in building
systems and communicate this information
to the electric smart grid. This enables
utility companies to respond quickly to
outages and reduce downtime.

Electric Vehicle Integration: BIS can be
used to integrate electric vehicle charging
stations with the electric smart grid. This
enables building owners to manage and
monitor energy usage from electric
vehicles and optimize energy usage
accordingly.

Building Automation and Control: BIS can
be used to automate building systems and
control energy usage. For example, BIS can
be used to control lighting, heating, and
cooling systems, optimizing energy usage
based on occupancy levels and
environmental conditions.

Predictive Maintenance: BIS can be used
to predict maintenance needs for building
systems, allowing building owners and
utility companies to schedule maintenance
in advance and avoid costly downtime.

To make these interactions a reality,

building owners and utility companies will
need to work together to develop
standards for data exchange and
communication. HCLTech will be able to
become the agency that enables this
collaboration between stakeholders from
both the building and the utility to ensure
that the data being exchanged is accurate,
reliable, and secure.

Possible use cases -
Integration of BIM with
the Utility Grid

Key considerations while
Integrating BIM with DR

Integrating BIM with demand response (DR)
is a smart solution for optimizing energy
usage in buildings. BIM is a process that
involves creating and managing digital
representations of physical and functional
characteristics of a building, while DR is a
program that encourages customers to
reduce their electricity usage during times
of peak demand. By integrating these
systems, building owners can optimize
energy consumption, reduce costs, and
contribute to grid stability. This integration
also helps create a more sustainable and
efficient building operation, benefiting
building owners, operators, occupants, and
society as a whole. We will now explore the
technical aspects of integrating BIM with
DR.
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Integrating BIM with DR is a complex
technical process that requires data
integration, control integration, predictive
analytics, and real-time communication. As
technology continues to advance, we can
expect to see more innovations in building
management and enerqgy efficiency,
creating a greener and more sustainable
future.

Data integration

Integrating BIM with DR requires data
integration. BIM systems generate data
from various sources, including sensors,
meters, and building automation systems
(BAS). This data is used to create a virtual
model of the building and its energy
consumption patterns. DR programs use
data from utilities to identify peak demand
periods and the amount of enerqy to be
reduced. To integrate these two systems,
data from BIM and DR must be harmonized
to create a common language that allows
communication between the systems.

Control Integration: Once the data is
integrated, the next step is to integrate the
controls. DR programs use various
methods to reduce energy consumption
during peak demand periods, such as
turning off non-essential equipment,
reducing lighting levels, and adjusting
HVAC settings. These methods must be
integrated into the building's control
systems. The control systems must be able
to receive signals from the DR program
and adjust the equipment accordingly.

Predictive Analytics: Integrating BIM with
DR also requires predictive analytics.
Predictive analytics uses historical data
and machine learning algorithms to predict
future energy consumption patterns. This
information is used to optimize the
building's energy consumption and identify
areas where energy consumption can be
reduced during peak demand periods. By
integrating BIM with DR, building owners
can use predictive analytics to create a
more accurate forecast of energy
consumption during peak demand periods
and develop more effective strategies to

reduce energy consumption.

Real-Time Communication: Integrating
BIM with DR requires real-time
communication between the systems. DR
programs require immediate action to
reduce energy consumption during peak
demand periods. Therefore, the BIM system
must be able to communicate with the
control systems in real time to implement
the strategies identified to reduce energy
consumption.

Key considerations while
Integrating BIM with enerqgy
monitoring.

Integrating BIM with Energy Monitoring is a
powerful solution for optimizing energy
usage in buildings. By now, we know what
BIM is, while energy monitoring is a
program that tracks and analyzes energy
usage in buildings. By integrating these
two systems, building owners can gain
realtime insights into energy usage and
make data-driven decisions to reduce
energy consumption, save costs, and
contribute to sustainability. This
integration also helps create a more
sustainable and efficient building
operation, benefiting building owners,
operators, occupants, and society. As
technology continues to advance, we can
expect to see more innovations in building
management and enerqgy efficiency,
creating a greener and more sustainable
future.




Integrating BIM with energy monitoring is a
technical process that requires data
integration, control integration, predictive
analytics, and real-time communication. By
integrating these systems, building owners
can gain real-time insights into enerqy
usage.

Data Integration: Integrating BIM with
Energy Monitoring requires data
integration. BIM systems generate data
from various sources, including sensors,
meters, and BAS. Energy monitoring
programs use data from utility meters and
submeters to track energy usage in
real-time. To integrate these two systems,
data from BIM and energy monitoring must
be harmonized to create a common
language that allows communication
between the systems.

Control Integration: Once the data is
integrated, the next step is to integrate the
controls. Energy monitoring programs
provide real time data on energy
consumption, but they do not provide
control over the building's equipment. BIM
systems provide control over the building's
equipment, but they do not provide
real-time data on energy consumption. To
integrate these two systems, the control
systems must be able to receive signals
from the energy monitoring program and
adjust the equipment accordingly.

Predictive Analytics: Integrating BIM with
Energy Monitoring also requires predictive
analytics. Predictive analytics uses
historical data and machine learning
algorithms to predict future energy
consumption patterns. This information is
used to optimize the building's energy
consumption and identify areas where
energy consumption can be reduced. By
integrating BIM with energy monitoring,
building owners can use predictive
analytics to create a more accurate
forecast of energy consumption and
develop more effective strategies to
reduce energy consumption.

Real-time communication: Integrating BIM

with energy monitoring requires real-time
communication between the systems.

Energy monitoring programs provide
real-time data on energy consumption, but
this data is useless without action.
Therefore, the BIM system must be able to
communicate with the control systems in
real time to implement the strategies
identified to reduce energy consumption.

Key consideration for
Integrating BIM with DERs

Integrating BIM with distributed energy
Resources (DERs) is an effective solution
for optimizing energy usage in buildings.
DERs includes various technologies such
as solar panels, wind turbines, battery
storage, and electric vehicles, which
generate or store electricity at the building
level. By integrating these two systems,
building owners can optimize energy
usage, reduce costs, and contribute to
sustainability. As technology continues to
advance, we can expect to see more
innovations in building management and
enerqy efficiency, creating a greener and
more sustainable future. Integrating BIM
with DERs is a technical process that
requires data integration, control
integration, predictive analytics, and
real-time communication.

Data Integration: Integrating BIM with DER
requires data integration. BIM systems
generate data from various sources,
including sensors, meters, and BAS. DER
technologies also generate data for energy
production, storage, and consumption. To
integrate these two systems, data from
BIM and DERs must be harmonized to
create a common language that allows
communication between the systems.
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Control Integration: Once the data is
integrated, the next step is to integrate the
controls. DER technologies provide control
over the building's energy generation and
storage equipment, but they do not
integrate with the building's equipment,
such as HVAC, lighting, and appliances.
BIM systems provide control over the
building's equipment, but they do not
integrate with the DER technologies. To
integrate these two systems, the control
systems must be able to receive signals
from the DER technologies and adjust the
equipment accordingly.

Predictive Analytics: Integrating BIM with
DERs also requires predictive analytics.
Predictive analytics uses historical data
and machine learning algorithms to predict
future energy consumption and production
patterns. This information is used to
optimize the building's energy usage and
identify areas where energy consumption
can be reduced and energy production can
be increased. By integrating BIM with DERs,
building owners can use predictive
analytics to create a more accurate
forecast of energy consumption and
production and develop more effective
strategies to reduce energy consumption
and increase enerqgy production.

Real-Time Communication: Integrating
BIM with battery storage requires real time
communication between the systems.
Battery storage systems provide real time
data on energy storage and consumption,
but this data is useless without action.
Therefore, the BIM system must be able to
communicate with the control systems in
real time to implement the strategies

identified to reduce energy consumption
and increase energy production.

Key considerations for
Integrating BIM with FLSIR

Integrating BIM with fault location,
isolation and service restoration (FLSIR) is a
powerful solution for improving the
reliability and resiliency of building
systems. FLSIR systems use data from
sensors and BAS to detect faults in
building systems, such as electrical
distribution systems, and isolate the faults
to prevent outages. By integrating these
systems, building owners can quickly and
accurately diagnose and resolve issues,
reduce downtime and improving the
reliability of the building's systems. This
integration also helps create a more
resilient and efficient building operation,
benefiting building owners, operators,
occupants, and society. As technology
continues to advance, we can expect to
see more innovations in building
management and enerqgy efficiency,
creating a greener and more sustainable
future.

Integrating BIM with FLSIR is a technical
process that requires data integration,
control integration, diagnostic algorithms,
and real-time communication.

Data Integration: Integrating BIM with
FLSIR requires data integration. BIM
systems generate data from various
sources, including sensors, meters, and
BAS. FLSIR systems also generate data,
such as electrical parameters and fault
location. To integrate these two systems,
data from BIM and FLSIR must be
harmonized to create a common language
that allows communication between the
systems.



Control Integration: Once the data is
integrated, the next step is to integrate the
controls. FLSIR systems provide control
over the building's electrical distribution
system, but they do not integrate with the
building's overall management system. BIM
systems provide control over the building's
management system but do not integrate
with FLSIR systems. To integrate these two
systems, the control systems must be able
to receive signals from the FLSIR system
and adjust the building's equipment
accordingly.

Diagnostic Algorithms: Integrating BIM
with FLSIR also requires diagnostic
algorithms. Diagnostic algorithms use
historical data and machine learning
algorithms to detect faults and diagnose
problems in building systems. This
information is used to optimize the
building's performance and identify areas
where energy consumption can be
reduced. By integrating BIM with FLSIR,
building owners can use diagnostic
algorithms to diagnose and resolve issues,
reducing downtime and improving the
reliability of the building’s systems quickly
and accurately.

Real-Time Communication: Integrating
BIM with FLSIR requires real-time
communication between the systems.
FLSIR systems provide real-time data on
electrical parameters and fault location,
but this data is useless without action.
Therefore, the BIM system must be able to
communicate with the control systems in
real time to implement the strateqies
identified to prevent outages and minimize
downtime.

Conclusion

Everyone in the electric utility industry is
focused on digitizing the grid, building a
smart grid, and many other critical
initiatives. The fact is more than 60% of the
consumption comes from 15% - 20% of the
customers, which are industrial and

manufacturing companies. Hence we see
an opportunity to address the
opportunities to address ESG and
sustainability measures across Scope 1, 2
and 3 through nurturing a partnership
between the customer and the utility. This
can only happen if we do consider the
option of integrating of BIM with the smart
grid. This will offer many opportunities for
building owners and operators to optimize
their energy use, reduce costs, and
contribute to a more sustainable enerqgy
future. In this paper, HCLTech has collated
some of our experience, that utility may
consider while integrating BIM with the
smart grid.

The integration of BIM with the smart grid
provides many opportunities for building
owners and operators to optimize their
energy use, reduce costs and contribute to
a future with sustainable energy. By using
BIM as a data source, smart metering and
monitoring, demand response, integration
with energy storage, and building-to-grid
communication, building owners and
operators can create a more efficient,
resilient, and sustainable energy system. As
technology continues to evolve, we can
expect to see more innovations in building
management and enerqgy efficiency,
creating a greener and more sustainable
future.

BIM as a Data Source: BIM can be used as a
data source for building energy
management systems, which can be
integrated with the Smart Grid. BIM
provides a 3D model of the building,
including information on its structure,
systems, and equipment. This information
can be used to create a virtual
representation of the building and its
energy consumption patterns, which can
be used to optimize energy use and
identify opportunities for energy savings.

Smart Metering and Monitoring: Smart
meters can be used to monitor the energy
consumption of individual buildings or
groups of buildings.



This data can be collected and analyzed to
identify energy efficiency opportunities,
such as identifying energy-intensive
equipment or systems that could be
replaced or upgraded to more
energy-efficient alternatives.

Demand Response: Demand response is a
mechanism by which electricity consumers
can reduce their energy consumption
during peak periods, thereby reducing the
demand on the grid. This can be achieved
through a variety of means, such as
adjusting the temperature of the building
or turning off non-essential equipment.
BIM can be used to automate demand
response, ensuring that enerqy
consumption is reduced during peak
periods without negatively impacting
building occupants.

Integration with Enerqgy Storage: Energy

storage systems, such as batteries or
thermal energy storage can be used to
store excess energy generated by
renewable enerqgy sources, such as solar
panels or wind turbines. BIM can be used to
monitor the energy consumption of the
building and determine when energy
storage systems should be charged or
discharged, thereby optimizing energy use
and reducing costs.

Building-to-Grid Communication: Finally,
BIM can be used to facilitate
communication between the building and
the smart grid. This can be achieved using
open communication standards, such as
the OpenADR standard. BIM can also be
used to provide real-time feedback on
energy consumption for building
occupants, encouraging them to reduce
energy consumption and contribute to a
more sustainable energy future.
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