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Purpose and Objectives

Purpose: The Continental Automated Buildings Association (CABA)
Intelligent and Integrated Buildings Council (IIBC) is interested in
commissioning an independent market study to investigate and assess
the impact of the Smart Grid on Commercial Buildings in North America
and size the principle business opportunities

Objectives:

ATo carry out a study to assess and size the business opportunities around the integration of smart grid into
intelligent controls and building automation systems within the North American non-residential buildings market
addressing:

ADemand side: Identify and quantify the benefits and implications for the principle stakeholder groups (e.g. building
developers, owners, users, managers)

ASupply side: Identify the implications and Quantify business opportunities for all those who are (or may soon be) )
trying to expand their footprint in the building technical facility markets and supply chain (e.g. Utilities, Automatic
Metering Infrastructure providers, Utility Systems Developers and Integrators, providers of Demand Response and
Energy Management System/Software as a Service (EMS), Communications infrastructure, Meters, Building
Automation Systems (BAS), Grid Optimisation) )

S

AThe study will include, but not necessarily be limited to, the opportunities for smart metering, building energy
management, integration and convergence, as well as services.
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Why BSRIA?
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Established for over 50 years as the global source for knowledge for
the building industry, serving the whole building environment chain
with expertise across all industry sectors and unique blend of

technical and marketing capability and understanding, helping Inteligent ang jpgoq AP
: : - egrated Buildi
clients understand and forecast market sizes, market opportunities Markets.-z:nmonau"dmg’ Technologies

hAmerica 2010

and aid strategic decision making
Produced UK Energy Services market study in 2010

Defined the services - Sized the current & future markets -
Supplier shares and Strengths - Future market migration

Conducted CABA Market Sizing North America 2009/10 -
Sponsored by 26 leading organisations - many more submitted data.
Encompassed - Environmental Controls - Lighting Controls - Security
Systems - Fire Detection Systems - IT Convergence

Same experienced research team -75 years experience in this field
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Smart grid - Appreciation

IR e T T
Smart energy Smart grid functions
A A US Department of Energy (USDOE) study The governments and utilities funding development of grid
calculated that internal modernization of US grids modernization have defined the functions required for smart
with smart grid capabilities would save between grids.

US$46 and 117 billion over 20 years. According to the USDOE a modern smart grid must:

A Smart grid features can expand energy efficiency A Be able to heal itself
beyond the grid into buildings by coordinating low
priority energy consuming devices to take
advantage of the most desirable energy sources.

A Motivate consumers to actively participate in
operations of the grid

A A Resist attack

A Smart grids can coordinate the production of power A Provide higher quality power that will save money
from large numbers of small power producers, an wasted from outages
arrangement that would otherwise prove _ _
problematic for power systems operators at local A Accommodate all generation and storage options
utilities.

A Enable electricity markets to flourish
A Run more efficiently

A Enable higher penetration of intermittent power
generation sources
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Smart Grid - Definition

Distributed Generation Sources

Federated
Data Centers
Transmission
(Utility Company)

(Local Utility) '
Network Network
Operation ‘ } Operation
Center Center

Source: NIST Framework and
Roadmap for Smart Grid
Interoperability Standards Release 1.0
(Draft), September 2009.

Residential Customer
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Net Zero Energy Buildings (NZEB)
Appreciation

A Net Zero Energy - term applied to a building which produces as much
energy as it consumes over a given time period i but definitions vary.

A NZEB are by design very energy efficient and their remaining low energy | & 5/ -

Study will assess:

needs are typically met with on/off-site renewable energy A Smart grid inter-
A Typical characteristics of i and conditions for an NZEB include; relationship
I Low or zero net energy use and efficient use of energy - high performance A Implementation
building Speed
i Low or zero carbon/pollution energy generated by the buildings' the renewable = Technologies/
energy sources Applications

I Attractive utility prices for the excess power generated and fed to the grid A Communications

i Ease of connection of the renewable onsite renewable energy sources to protocols
infrastructure of the utility's electric grid A Best practices

Stages towards net zero implementation (example)

50% 75% 90% 100%
net net net net
zero zero zero zero
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Net Zero Energy Buildings

A This study will also include an assessment within the commercial building space of net
zero energy buildings (NZEB) and their relationship to smart grid.

A The scope will include drivers towards NZEB, definitions, the interrelationship between
the roll out of smart grid and roll out of NZEB.

A 1t will assess stages of NZEB implementation (i.e. low energy or near-net zero buildings
and % of net zero energy achieved) - how quickly is it going to happen?

A 1t will identify the building energy codes and incentives driving NZEB

A It will identify what net zero energy means in terms of types of building that are more
suitable (factors could include design, scale, infrastructure, location etc.)?

A 1t will address the new technologies and applications needed, where are the business
opportunities for the industry?

A It will determine the communications protocols that will be the enablers for smart grid and
NZEB

A It will showcase best practice within the current handful of NZEB pilot projects in NA
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Approach & Methodology

Conduct face to face
and telephone
_—y interviews to collect
' hard data

Analysis i iteration -
triangulation to
make necessary

checks

Webinar
Presentation to Report writing
sponsors

Target companies:

Building developers, owners, users, managers, Utilities, Automatic Metering Infrastructure
providers, Utility Systems Developers and Integrators, providers of Demand Response and
Energy Management System/Software as a Service (EMS), Communications infrastructure,
Meters, Building Automation Systems (BAS), Grid Optimisation)

Some additional interviews with consultants, contractors, FM companies and other relevant
players
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Number of Expert Interviews

WH'ﬁ‘ WUﬁ WHﬁ‘

A This proposal allows to conduct approximately 45-50 expert interviews
A Of these, 50-60% will be face to face, the rest will be by telephone

A There may be options for some interviews involving an additional structured
questionnaire i this would have a major impact on the interviewing program.

Excellence in Market Intelligence 10 BSRIA




Target Interview Candidates

(not exhaustive)

I Vi 0 T

Utilities BAS companies / Grid Optimisers Demand Response / EMS Software as
Pacific Gas and Electric Company Johnson Controls a Service
(California) Honeywell Enernoc
Southern California Edison Company  Sijemens Comverge
Southwest Power and Light (Texas) Schneider Electric Gridpoint
Reliant Energy (Texas) Delta Controls Cpower
Ontario Power Generation ABB Sequentric
Hydro One (Ontario) Cooper Power Systems Verisae
Independent Electricity System OptimumEnergy
Operator (IESO) (Ontario) Comms infrastructure / Meters
Duke Energy (Ohio, Indiana, and Utility Systems Developers and Cisco
Kentucky) Integrators IBM
ConEdison (New York) IBM EMC2
Florida Power & Light Oracle at&t

SAP T Mobile
AMI providers HP ltron
Oracle ~ Accenture Landis & Gyr
Ecologic ,f Echelon
gcshlaraft y ’: ‘ g | Trilliant

SO -

eMeter 4 |

A
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Deliverables Concept
Availability of Smart Grid

Availability of smart grid by region,
2009-2010, % / number of buildings

Utility-Scale Smart Meter Deployments, Plans & Proposals

February 2010

A
A
@ A Ontario
A
A

-nrm
United States
West
Midwest
Northeast

Southeast

Do o Do Do D>

Southwest
Canada
West

Central

Quebec
East

Total 100%
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Smart Meter and AMI Deployment in Commercial Bqumgs,w

Deliverables Concept

l?q”,v - _ . '_.r"‘

Utility State  [Target Utility State  [Target Utility State  [Target
Number of Number of Number of
Meters Meters Meters S
EP1 IN, KY, MI, 15,000,000 ClecoPower LA 275,000 Oklahoma Gas & Electric  |OK.AR 771,000 N
OH, OK, TX, (D
A, WV 4
| —
- Q]
llegheny Power MD, PA, WV 700,000 Commonwealth Edison I 131,000 Oncor X 3,000,000 c
Allete (d/b/a Minnesota Power)*|MN 8,000 Connecticut Light & Power |CT 1,200,000 Pacific Gas & Electric CA 5,100,000 n
c
- — o
Alliant Energy IA, MN, WI' 11,000,000 Dominion VA 200,000 PECO Energy Company PA 600,000 o
Ameren IL 1,100,000 DTE M 4,000,000 PEPCO Holdings DC, DE, MDI[1,900,000 S’
NJ, VA =l—
O
Austin Energy X 234,000 Duke Energy I\rg ;ri OH, ‘Q Portland General Electric ~ |°R 850,000 S
: m
AZ Public Service AZ 800,000 Entergy New Orleans L 000 Progress Energy NC,SC 160,000 y—
Baltimore Gas & Electric MD 2,000,000 FPL 4,400,000 Sacramento Municipal Utility| €A 620,000 S
District ()]
Bangor HydreElectric ME 120,000 Hawaii Electric Co HI 450,000 Salt River Project AZ 935,000 g
Black Hills/ Colorado Electric  |C© 42,000 Idaho Power ID 475,000 San Diego Gas & Electric  |CA 1,400,000 S
Utility Co. Z
Black Hills Power Sb 69,000 Indianapolis Power & Light [N 28,000 Southern California Edison |CA 5,300,000 =
CenterPoint ™ 2,200,000 Madison Gas & Electric wi 1,750 Southern Company AL, FL, GA, 14,300,000 g
MS
Central Maine Power Company |ME 650,000 National Grid MA,NY 154,400 State Program PA 6,000,000 8
)
Central VT Public Service/VT VT 300,000 NSTAR MA 3,000 Texas New Mexico Power |TX 230,000 %
Transco =
NV Energy NV 1,300,000 Vermont utilities, Efficiency [VT 174,000 g
We will separate from \Vermont @)
. . . KS
commercial from residential Westar Energy 48,000
Total 60,540,150
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Deliverables Concept

ARCHITECTURE of the Market Landscape

Communications and Networks
Smart Metering

Automated Metering Infrastructure
Grid Optimisation

Etc. Etc...

Distribution Substations

Generation Transmission

" Installaticn &

Customer A o
Management AR -
- Management W

Billing rvicee I‘L 5
g %) 7 0
\’ ¥ K\ Markets-

Maintenance e
[
"
Bullding w-2n
Management

Services &

. Customer _
™

Renewables

Range of Services

A Energy monitoring

A Energy management

A Time of day consumption
A Appliance control

A Demand Response

A Time-of-use pricing

A Micro-generation

A Distributed Storage

A Electric vehicle integration

(vehicle to grid power)
A Etc. Etc...
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Deliverables Concept

Individual Segment Merged Segments
——3 Customer A sl
Energy Efficiency ) Management _ 4 ranagement Emwging i
Consultancy x S i '~'-2F ?
SIS FIeOUETE! Accredited Certification 2 g ‘;&/
mhonfx ’ Mafke/t‘
R
Energy Supply Contract
2 SR Energy Retrofit A

A
Energy Performance Contracting J

.
l Energy Management

installaticn & ™ 1 Services
Mainlenance k1
Nl a y \ )

Bullding ::::: i &
. Customer _
e

Management
A
[ -
w - Renewables

-

Smart Metering J

Substations

Generation Transmission Distribution

We will: Define the services - Size the current & future
markets i ldentify Supplier shares and Strengths i
show the Future market migration
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Deliverables Concept
IDENTIFY Main Suppliers Targeting this

Market

gcomverge
g @VERISAE - ﬁ mf,‘;::::: Account o=
M 1 Emerging Riiniar .
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GRIDP INT .
ORACLE - llﬁ 0
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M orA (] Iegrand‘ S EHAON  Honeywell SdénEtlaeuggl: SIEMENS )) \vg n % atat
TRiDIUM - Johnson I(' ot
— =) optimumEnergy’ @Trilliant Controls
ONTARIOPGWER - = - (inteD) L
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http://www.cpowered.com/index.php
http://www.verisae.com/page/1/home.jsp
http://www.ibm.com/uk/en/
http://en.wikipedia.org/wiki/File:EnerNOC_Logo.png
http://www.comverge.com/
http://www.cpowered.com/index.php
http://www.verisae.com/page/1/home.jsp
http://www.pge.com/
http://www.google.com/powermeter/about/index.html
http://www.intel.com/index.htm
http://www.att.com/
http://www22.verizon.com/
http://www.trilliantinc.com/
http://www.landisgyr.com/en/pub/home.cfm
http://www.ge.com/index.html
http://www.microsoft.com/
http://www.echelon.com/
https://www.itron.com/

Critical
market
attribute

Critical
market
attribute

Market A (e.g. Energy management)

Market C (e.g. Communications/Networks)

\ A
Comp
any E e.q.
Growth
B
Comp
any E Comp Comp
any G any |
Critical market attribute > e.g. Diversity / flexibility / partnerships/
Market B (e.g. Demand Response) Market D (e.g. Time-of-use pricing)
\ A
Critical Com}g
market any
attribute
Comp
any H

Critical market attribute

Vv

Vv

Critical market attribute

Assessment
based on
current profile
and or stated
company
objectives

e.g. Circle size
represents
company
revenues or
strength
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Deliverables Concept

Identification of types of product, solution, service

/How is Real-time communication
going to happen?
' Single comprehensive solution?
U Need for standards

I Or each metered service has its own
|  comms solution / own protocols?
|
|
|

Customer
Demands

Hardware/ Software /
Systems

Drivers: e.g. Product & Solution : Barriers: e.g.

Legislation/other incentives /
Customer

acceptance

Services

Integrated /
converged or stand
alone product

Service Level
Agreements
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Deliverables Concept

Pilot project Examples

A Provide examples of current and / or imminent pilot
projects and current best practice
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Deliverables Concept

Trends 7 developments T future directions

Role of brokers

Role of BMS
companies

Energy procurement
process
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Deliverables Concept

Roadblocks vs. Enablers

Some of the current obstacles:

A Significant impediments exist in North
America to the widespread adoption of
smart grid technologies, including:

A Regulatory environments that don't reward
utilities for operational efficiency

A Consumer concerns over privacy and
abuse of information

A Social concerns over "fair" availability of
electricity

A Limited ability of utilities to rapidly adapt to
smart grid technologies

PR Vi o0 T

Each utility has a unique set of business,
regulatory, and legislative drivers that guide its
investments and may implement only pieces of
the smart grid at a time.

Some features of smart grids draw opposition
from industries that currently are, or hope to
provide similar services. (e.g. competition with
cable and DSL Internet providers for broadband
over power line internet access).

Providers of SCADA control systems for grids
have intentionally designed proprietary hardware,
protocols and software making it difficult or
Impossible to integrate with other systems in order
to tie its customers to a vendor

Excellence in Market Intelligence
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How is Real-time communication going to happen’? |
odfllTir vl — A

rehensive solution? -> Nee
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which is metered has Eo
ns protocols?
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Deliverables Concept

Roadmap (Examples only)

R i S0 ST
Energy monitoring

5 Dynamic Pricing infrastructure /Time-of-use pricing
_C-) Electric
o ~ vehicle
“ Demand Response Integration
G) . .
Qv Communications and
@) Networks ) o
8 Grid Optimization
S Automatic Diss.géirgutgd
= Metering Infra- Time of day consumption 9
= structure
)
c
8_ Applianclze ' .
3 Smart Metering contro Micro-generation
X
s
o
D

2010 2015 2020

Excellence in Market Intelligence 23 BSRIA




Deliverables Concept

Stakeholders i Relationships i Business Models

R i DT ST

Utilities | Utility Systems Demand Response | | Communications | |
Developers providers infrastructure
\ ‘ providers
: Distribution
AMI providers Integrators companies Energy brokers Gl

/ / Energy

BMS suppliers rl\r/lletnerfs wrer Management | Other

anutacturers System/Software
providers

Today Tomorrow
A  Current stakeholder roles played A Future roles required
A Current relationship to other A  New partnerships needed
 SELemEe A New business models
A  Existing business models A Potential scenarios
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Deliverables Concept

Market size and forecast by types of product, solution, Ser _j.-::.:-;fj

T rY v

Services
Services
Services

Services

Solutions
Solutions
Solutions
Solutions
Products
Products Products

2010 2011 2012 2013

Services

Solutions

Products

2014

Services

Solutions

Products
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Deliverables Concept

Vertical Market Overview

ST e

ST

»

/727

TITTL
7777

2}

.

F7727

N

7/

A Smart grid uptake in different building types
A Applications

A Differentiation

A Etc.

BSRIA
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Deliverables Concept

Energy Services buying process/supplier selection

) L e

build <> Retrofit

Consultants

4= Small buildings

Speedy TI’aCk
delivery g record

Offer

com. and
process
solution

Delivery on

time FM
companies
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Deliverables Concept

Recommendations

TR S0 T

A Based on the study findings, present a summary of:
I Key conclusions
I Potential scenarios
I Recommendations
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Deliverables Concept

Areas of Special Focus

Vertical Market Overview

A Smart grid uptake in different building types
A Applications

A Differentiation

Energy Services buying process/supplier selection

A New build Retrofit
A Large buildings Small buildings
Pilot project Roadblocks / Enablers

Examples
. '. o
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Estimated Timescale

A Depending on breadth of agreed specification, estimated duration is 5-6 months.
A Anticipated project start in May 2011.
A BSRIA will prepare detailed timelines, project milestones, responsibilities, action/delivery dates.

A Project Approval 1 Timeline:

A Identify companies and contacts Weeks 1-3

A Develop questionnaires )
~

A Face to face interviews

A Telephone interviews Weeks 4 - 12
J

A Data analysis and report preparation

A Deliver final report Weeks 13 - 20

Note: Research during vacation periods might extent the timescale by 2 7 3 weeks
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Experienced Project Team

Andrew Giles, MA
General Manager

BSRIA - World Market
Intelligence (WMI)

Jeremy Towler, BBA, HTEC,
dipl. Oek. Senior Manager
Intelligent Building Technology

Gambi Chiang, MSc, BEng, MCIM,
Charter Marketer
Senior Manager Special Projects

Lone Hansen

Senior Manager

|.T. Cabling and
Associated Technologies

Sukant Rout, BEng(Telecom), MBA
Senior Market Research Consultant:
Intelligent Building Controls / IT

Cabling & Associated Technologies
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Lone Hansen i Senior Manager - IT
Networks and Convergence

Lone has an MA in Business and Marketing

and twenty years experience in international
market research and consultancy covering a
range of product areas, countries and regions.
Lone has been employed by BSRIA since
1996 and has been responsible for all IT
network and cabling projects since 1998.
L o n @s@m has undertaken a wide range of
research in structured cabling in local area
networks and data centres. Specific studies
were carried out on data centre networks in
the US (2008) and the UK (2009) and recent
projects on convergence in North America
looking at the uptake of Ethernet in BMS,
Security, Lighting and Fire. Lone is currently
working on a global convergence study
covering four regions. Languages: English
and Danish (mother tongue).

Principal Staff involved in the prolect

t/Ll‘:

Gambi Chiang i Senior Manager Smart Homes
and FM

Gambi is a Chinese and English bilingual who joined
BSRIA in July 2006, bringing many years of
experience in the building and construction industry.
Core research sectors are building controls, security,
and other extra low voltage systems markets,
facilities management, service contracting and
European energy legislation. Prior to BSRIA she
spent 6 years at Johnson Controls Hong Kong as
Marketing Manager in charge of customer
relationship and marketing support, covering
business scope of operation and maintenance
service, FM, BMS, fire and security systems, and air
conditioning products of York. She was also
involved in company business strategy planning and
execution. Prior to this she had a sales role for a
building services ventilation company and thus has
extensive knowledge of the industry. Gambi
graduated from The University of Hong Kong with
Bachelor of Engineering degree. She also has a
Masters degree and a Postgraduate Diploma in
Marketing, is a Chartered Marketer and is a
corporate member of The Chartered Institute of
Marketing in the UK.
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