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masssave Agenda

e Three Year Plan Goals

e Guiding Principles: How we are going to get there
* G&E Integration
* Consistent State-Wide Programs
* Going Broader
* CHP
* Financing
* Going Deeper
e Additional Tactics/Strategies
* Strategic Energy Management Plans
* Upstream Incentives
* Codes and Standards



HVAC and lighting account for 50% of
mass save pyilding’s energy usage

2006 U.S. Buildings Energy End-Use Splits

Adjust to SEDS 0
(1), 6.3% 50% of energy use
Space Heating

(5).19.8%

Other (10}, 8.5%
Computers, 2.3%

Ventilation (9). 2.8%

Wet Clean (8), 3.3%

Cooking. 3.4%
Lighting. 17.7%

Refrigeration (7)., 5.8%

Electronics (6). 7.8%

Water Heating, 9.6% Space Cooling, 12.7%
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Where we are today
90 (1020) Existing commercial buildings)

(2000 CBECS)

Where we would be if all buildings
were built to current code

70.7 (803) New buildings base scenario )

(S 9. 3-2004)

Where we conld be with current technologies

40.3 (458) Max Tech energy efficient scenalio)

(Griftth st A 2000

Add renewables and we're almost to net-zero

12.2 (139) Max Tech energy efficient scenario w/PV )
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What is an energy efficient building?

Average Energy Consumption
(adjusted for building type, climate,
schedules, elc.)

ASHRAE 90.1-19599

Title 24 2001

ASHRAE 90.1-2004
Title 24 2005 — ASHRAE 90.1-2007

Title 24 2008
ASHRAE 90 .1-2010 Goal

NREL Maximum Technical Potental
(with no renewables)

NREL Maximurm Technical Polential
(with renewables)

Zero Net-Energy

Net Energy Producers
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masssave Small Business Deep Dive

o Small business customer: warehouse
* 22,000 kWh per year
* Lighting project saved 38% of annual energy use
T5 fluorescents
High performance T8s
CFLs
Controls
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masssave [Deep Dive: Large Business

e Large High School
* 2+ year planning/budgeting process

* Six different measures installed
Lighting: two phases
Lighting Controls
Energy Management System
Refrigeration Controls
VFDs
HVAC System: Retro-commissioning

* Manufacturing Facility

* Multi-year planning/budgeting process

* Four different measures
Lighting controls: three phases
VFDs: controlling process and non-process motors
HVAC upgrades to AHU
Compressed Air Leak Repair 6
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Retrofit Program Participation

)
Large Business Program Savings
160,000,000
19% did more than
one measure
140,000,000
11% did more than

120,000,000 one measure /
> / )
< 100,000,000
> -
3 / O Retrofit
~ 80,000,000 :
= / B New Construction
= 60,000,000 :
z /

40,000,000
20,000,000
S N .
2007 2008 2009 2010
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masssave Deep Dives

e “Deep Dive” report being drafted

e EEAC consultants currently
evaluating PA program
participation data

e “Deep Dive” Strategies
* Whole Building Assessment

* Enhanced incentives for multiple
measures

* Multi-year energy management plans
* Codes and Standards

* Advanced analytics to remotely
benchmark building energy performance
using interval data

Key Energy Efficiency Measures by End Use

Lighting
e High efficiencylightingand fixtures {new & reconfigured systems)
e Occupancy controls
e Lighting management systems
e Dayightingand dimmable controls/sensors (harvesting & renovations)
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HE RTUs & chillers, some w/ VRF
HE heat pumps (air, water, ground)
HE gas & gas condensing boailers
YAV conversions

VFDs

Passive ventilation (renovations)
Heat recovery

Plate and frame heat exchangers
Radiant systems (renovations)

Also:icestorage, evaporative cooling, economizers

Controls/Energy Management

e Occupancy controls/imers {lighting, equipment)
e Davlighting controls/dimmers
e Building/energy management systems
e CO2sensors
e Commissioning (RCx. project Cx, continuous Cx)
e Energy monitoring systems
Envelope
e Insulation upgrades: wall, roof, attic, act

HE window replacements/upgrades
Operable windows {natural ventilation)
Cool roof treatment

Reduced infiltration/enveloped tightening
Window tinting/films

Solar shading {interior & exterior)



