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Promising Opportunities from PIER
Research
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What is PIER? gler
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Public Interest Energy Research Program

— Initiated in 1998 as a part of CA deregulation

» $62 million/year for electricity research
» $16 million (budget for 2006)

— Research counterpart to the public goods enerigiafty
program administered by the utilities and the Reatdas Program
administered by the CEC

— The mission of PIER is to conduct public interastrgy research
that seeks to improve the quality of life...by pding
environmentally sound, safe , reliable and affotel@mergy
services and products
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Renewables

Environmentally Preferred Advanced Generation
Transportation

Energy Systems Integration

Environmental Assessment

Buildings

Industrial Agriculture and Water (IAW)
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PIER Buildings Portfolio Summary
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Total Portfolio - $78.1M

Total Active Portfolio - $36.6M

Number of Active Contracts - 44

Approximate Number of Active Projects -
113
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PIER Pathways to Market
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Innovation
Pathways Marketplace

CEC

PIER _)> Utility Energy
Efficiency
> Program
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. Smart Outdoor
LED Hybrid Lighting Lighting

SPOT Software upgrade 6




Building Commissioning (Cx) and r
Retrocommissioning (RCx) Activities pw e
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DGS Commissioning Program

Commercial Building Commissioning R&D

— Methods to communicate value to owners and decisiakers
— Technical tools for Cx and RCx projects

Building Commissioning — Innovative Practice

— Tools and training

— 2 year STAC-NASEO Project

Monitoring-Based Commissioning — UC/SCU/IOU Energy
Efficiency Partnership Program

— Install permanent monitoring and trending capapilit

— Benchmark existing and identify future retrofits

Water Heating R&D gler
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Characterize Water Heating Practices

— Single family

— Multi-family

Information for 2008 Title-24 Standards
Characterize Hot Water Distribution Systems
Instantaneous Water Heating Scoping Study
Super Efficient Gas Water Heating Appliance Initiat(SEGWAI)
Future Work

— Hot Water Usage Field Monitoring Studies

— Water Heating Research to Support 2011 Standards
— Efficient Hot Water Systems for Commercial Building
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PIER Research Project Mandatory Measures Prescriptive Requirements Performance Method
All Ready Submitted for the 2008 Code

Measure 1 - FDD for Packaged Systems

Measure 2 - FDD for AHUs & VAV Boxes

Measure 3 - LED Exterior Lighting

Measure 4 - Bi-level Stairwell Lighting

Measure 5 - Load Shedding Florescent Lighting Ballasts

Measure 6 - LED Night Lighting in Bathrooms

Measure 7 - Integrated Classroom Lighting

Measure 8 - Performance Monitoring Specs

Measure 9 - Displacement Ventilation Systems

Measure 10 - Under Floor Air Distribution Systems

Measure 11 - Natural Ventilation for Cooling
Still in Submittal Process for the 2008 Code
Measure 12 - Cool Ducts for Nonresidential Buildings

ACM Attic/Duct Model
Measure 14 - Residential Ventilation for California Q
Measure 15 - Cool Roofs for Residential Buildings

Other Areas of PIER Research F)J
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Lighting Research Program 2

Consumer Electronics (TVs and Computers)
Commercial Building Energy Benchmarking

Hot Dry Optimized Air Conditioning

Zero Energy New Homes

Cool Roofs

PIER Demonstrations

Building Energy Research Grant (BERG) Program
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S Want More Information? p"-
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Contact info:

Ann Peterson

PIER — Buildings

1516 Ninth Street
Sacramento, CA 95814

(916) 653-4246
apeterso@energy.state.ca.us
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PIER Industry, Agriculture & Water
(IAW)
Program

California Energy Commission
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PIER IAW MISSION
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For the industrial , agricultural and water
sectors in California -- through public
interest RD&D  --

reduce energy costs
increase energy efficiency

enhance the state’s ability to cope
effectively with energy demand &
reliability issues

develop measures to meet both
environmental challenges and energy
efficiency
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Program Meets Public Policy Goals by Analyzing
Industry Needs and Technology Options
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INDUSTRIAL END USER

Energy Strategic Business Operating
Profile Plans Procedures Procedures
Priorities Needs Economics ENERGY EFFICIENCY
RELIABILITY & LOAD
MANAGEMENT
Publi Demonstration
oicy —> IAW
Policy Industry Standards
& Benchmarks
. Decision Making
Funding == Progral Nn Tools
Regulatory
T Acceptance
Cooling Heating Reliability Motors I Pumps

Freezing Controls Fluid Load
Seperation  Management

TECHNOLOGY & SCIENTIFIC ADVANCES 14




Industries Selected Based on Electricity
Consumption (Year 2000)

(milion KW/h)
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IAW Portfolio Summary
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Number of Active Projects - 52
Total Active Portfolio - $21.9M
Total Number of Projects - 115
Total Portfolio - $35.3 M
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CURRENT IAW PORTFOLIO
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Active: $21,869,313

Not Assigned, 3%

Active and Closed: $35,345,133

Not Assigned, 4%

$1,141,031 $1,403,620
Water 20%

$3,800,000

Water 20%
$6,994,678
Agricultural, 15% .
Agricultural, 10%
$3,333,000 $3,653,000

Industrial 66%
$23,293,835

Industrial 62%
$13,595,282
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Portrolio Includes Industry Specific &
Cross-cutting Technologies
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Industry Specific Technologies & Processes.
Wine industry
Water & Wastewater treatment
Petroleum Extraction
Metal casting
Data Centers & Clean rooms.
Food Processing
Irrigation
Cross-cutting Technologies
Compressed Air System
Industrial cooling & refrigeration

Fan filters 18




STANDARDIZED ENERGY EFFICIENCY INDEX FOR
COMPRESSED AIR SYSTEMS
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Compressed Air Systems use 25% of
electricity in the industry

California utilities lacked a simple
method to accurately measure the
energy efficiency of compressed air
systems

PIER & Southern California Edison
(SCE) jointly developed a procedure for
accurately measuring the energy
efficiency- called Compressed Air
System Efficiency (CASE) Index
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Wine Industry Adopts Technology

Saves 88 % Electricity in a Critical Wine Making Process
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Tartrate removal, using refrigeration,
requires 80 kWh/1000 gallons. New
technology does it in 10 kWh

California has over 1100 wineries

New Rul . -
e producing 500 million gallons a year.

Technology increasingly embraced by
wine makers in California.

Federal agency published acceptance|of
technology in the Federal Register.
PG&E accepts technology as eligible for
rebate.

Flex-Your- Energy Award Winner
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Energy Efficient Ultra Low NOX Burner Control Tecthogy
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A 200 hp Boiler
Fitted with Control
Mechanism

Cylindrical Surface
Burner used in the
Boiler
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Gas Driven Heat Pump

Saves Electricity & Natural Gas.
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Technology uses low-quality heat or
waste heat to produce cooling without
compression and provides heat for on-
site processes.

First 10 ton demonstration system
installed in April 2004 at a chicken
processing plant in Modesto.

Recent Independent Test Results: From
Nov 1 05 through Jan 31 06 (Approx 12
weeks) the system averaged 28%
savings per week in natural gas and 69%
in electricity use.

In Dec 05 Foster Farms installed a 100

ton system. Other possible users: fruit,

vegetable & meat processors, dairies and

breweries. Utilities interested in

technology to meet energy saving goals. 22

11



