Market Progress Evaluation Report

Sav-Air Market Transformation
Initiative, No. 2

prepared by
Pacific Energy Associates, Inc.
report #£01-076

February 2001

@ NORTHWEST ENERGY EFFICIENCY ALLIANCE
v,

www.nwalliance.org

529 SW Third Avenue, Suite 600
Portland, Oregon 97204

telephone: 503.827.8416 - 800.411.0834
fax: 503.827.8437



SAV-AIR MARKET
TRANSFORMATION
INITIATIVE

MARKET PROGRESS EVALUATION
REPORT #2

Final Report

Funded By:

:-:9 NORTHWEST FNFRGY EFFICIENCY ATTTANCF

|/ d

WRAAV.NMIW A ArCE. I

Prepared By:

Steven Scott, P.E.
Jennifer Stout
Fred Gordon

REA

Pacific Energy Associates, Inc.
1920 Mulberry Avenue
Portland, Oregon 97214
(503) 233-6543



November 20, 2000






Table of Contents

EXECULIVE SUMMAIY ....ceiieieceeeee st e e I
AL INEOTUCHTION ... e I

B. Evaduation of the SAV-AIR INIGAIVE .........cccceriiieine e I

C. Overview of SAV-AIR s Approach and Services.........ccoevenereene. 1

D. Assessment of SAV-AIR' s Efforts and Market Effectsto Date........ A%
(@075 4 V7 110 SR PRR v

Market Effect INdICAOrS. ........ccuveiiiiiiiiieiie e Vv

E. Issuesand ReCOMmMENTationsS...........covevuerererieenieniese e X
SAV-AIR Issues and Recommendations............c.cccovveeeieeeiieeesiieeenne Xl
Compressed Air Challenge Issues and Recommendations.................. Xl

L. INTrOAUCTION .o s e 1
AL OVEIVIBIW.....ciieiese et 1

B. SAV-AIRMarket ACHVILY.....ccoooeiiriniririeeee s 4

C. Updated Status of BEta SItES.........cceveeceecieceesie e 6
Beta1l: Wood Products ManufaCturer .............cccooveeiieiiniiniicicsees 8

Beta2: Minerd Mill .......oooiiiei e 8

Beta3: Hard ROCK MINE .......ooiiiiiiieiciieeee e 9

Beta 4. Transportation Equipment Manufacturer .............cccceevcveeeeenee, 9

Beta5: Food Processing FaCility .........cccvveeeiiiieee e 10

Beta 6: Wood Products Manufacturer B (was Semiconductor Plant)...10

D. Other Selected Non-Beta Achievementsto Date............ccocevveeneenee. 10
Oregon Cable ManufaCturer ............ccooieieiiieeiiee e 10
Oregon Wood Products Manufacturer C..........ccceveevvieeeeeiiieeee e 11
Oregon Wood Products Manufacturer D..........cccceveeevciveeeeccieee e, 11
Oregon Wood Products Manufacturer, E, F & G Plants...................... 11

E. Impact of the Addition of Compressed Air System Contrd.............. 11

F. Updated Status of Prototype SIte.........covveeieiirenene e 12

G. SaUSOf SUNVEY Kit ...c.eeeeeeeicee e 13
@ﬂ SAV-AIR MARKET TRANSFORMATION INITIATIVE MPER #2

Pacific Energy Associates, Inc. Page i



Table of Contents
|

H. Frg Indaled BaResSUItS..........ccooveeieiieeee e 13
Plant DESCIIPLON ......c.uviee et earee e 13
Compressed Air System Management and Maintenance..................... 14
B> 10110 SRR 18
(01 07= g ST SR 18
Maintenance SUPErVISOr INEENVIEW ..........uevreeriieeeesiiieeeeeiieee e sieeee e 19

I. Summary of Frst BElaSavingS.......cccoeveriririceeese e 20

J. SAV-AIR Funding Sources and Matching Funds..............ccccvvveneen. 21

K. Review of Marketing Maerias..........c.coveririiiinenine e 22
Marketing BroChUIE.............eooiiiiiiiiecee e 23
Customer PropoSalS.........cceriviiiiiiin i 23
BUSINESS Plan.........cocuiiiiiiii 23

[l. SAV-AIR Cost-Effectivity Update.........cocvovvveierrenreercesne 25

AL INEOAUCHTION ... 25

B. Codt-Effectiveness ASSUMPLIONS........coverieneenenie e 25
IMPAECE ESIMELES........eviiiiiiiie e e e 26
BaSH NG ... 27
Recommendations for Changes to ASSUMPLIONS..........cceevcveeeeeiiieeeeenns 27
MAKEL SIZE.....eeie e e 28
AVENagE FaCility ....eeeeieiie e 29
Number of Technically Appropriate FaCilities..........cccvveiiiieeeeiiiiiiennnns 29
0SS e, 29
SAVINGS ..ttt ne e 30
NON-Energy BENEFitS......cceviieiiiiiieee e 30
Market BasaliNe .......cc.veveeiiiiiie et e e enrea e 30

lIl. Market Information Update ..........ccoccovveveerecevcencereceesee e 31

AL INEOAUCHTION ... 31

B. Summary of 25 Compressed Air End-User Interviews..................... 31

C. Efficdency and Optimization SENVICES........ccoeevuereerenienienie e 42

D. Summary of Xenergy CAC Market ASSessment .......ccceeeeveeeneeeneenne. 43

E. Summary of a Compressed Air Persstence Studly........ccccveeereeeneenee. 44
SUMIMIBIY. ..ttt e e e s e e e e eas 45
DEAIIS ... 45

@ﬂ SAV-AIR MARKET TRANSFORMATION INITIATIVE MPER #2

Pacific Energy Associates, Inc. Page ii



Table of Contents
|

F. COompetition SUMIMENY........cccooiriririenineeieieee s 49
IV. Compressed Air Challenge Update..........ccccoeevrrenrecerecerennen. 53
AL INEOAUCHTION ... 53
B. CAC Evduation Approach and Methodology ..........ccoeeeevereereerenne. 53
C. Key ANdingsSfrom CAC SUNVEYS ........cceveeriereeieieesie e 54
Awareness of Program and Level | Training Course Among End-users
.................................................................................................. 4
Improvements for the Level | Training Course..........cooovvcvvvveeeeeeeennn, 55
Impact of the Level | Training COUrSe.........cooouveiiieiiieeiiiee s 55
Expectations for Level [1 Training Class.........ccccovvvveveiiiiieee e 57
D. Compressed Air Challenge Web Site.........coceeveeiiieeneniineeeee 58
E. Sate of Class Offeringsin the Northwest...........cccooeveviieieneceenees 58
V. Issues and RecommendationsS........ccoccovevevvcreneserereereseeesennans 61
A. SAV-AIR Issues and RecommendationsS............ccevererenesiesenennens 61
Issue: Support of SAV-AIR for Alliance Market Transformation........ 61
Issue: Maintaining Financial Momentum ............ccocceeviieeniiee e, 62
Issue: Conversion of System Optimization to Ongoing Monitoring........ 62
Issue: SAV-AIR Marketing Contacts..........coovveeinieeeinieeiiiee e 63
Issue: Non-energy Benefit Documentation.............ccceeeeevieveeeeiiiinnennnns 63
Issue: Marketing Materials Development.............ccccveeeeiiiieeeciiineeeenns 64
Issuec  Compressed Air Economic Analysis Tool (Airmonics)............. 64
B. Compressed Air Chdlenge Issues and Recommenddtions................. 65
Issue: Vendor NEULTality.........coovreeereeiiiiie et 65
Issue: Low Attendance by End-Users (Customers)........ccccvveeevvveeennne 66
Issue: Low Awareness of the Program and Training Courses............. 66
Issue: Lack of information about CAC on the Energy |deas
ClearinghouSE WED SITE ....coeeiveiiie e 67
Issue: Supporting Implementation of the CAC System Approach at the
Plant LEVEL ... 67
Appendices
Appendix A:  SAV-AIR Evduation End-User Survey (Including CAC
questions)

Appendix B: SAV-AIR Beta Survey

@ﬂ SAV-AIR MARKET TRANSFORMATION INITIATIVE MPER #2
Pacific Energy Associates, Inc. Page iii



Table of Contents
|

Appendix C: Detaled Review of Marketing Materias

@ﬂ SAV-AIR MARKET TRANSFORMATION INITIATIVE MPER #2
Pacific Energy Associates, Inc. Page iv



Table of Contents
|

@ﬂ SAV-AIR MARKET TRANSFORMATION INITIATIVE MPER #2
Pacific Energy Associates, Inc. Page v



Executive Summary

A. Introduction

ThisMarket Progress Evaluation Report (MPER) is the second in a series of
four reports on the SAV-AIR Market Transformation Initiative (SAV-AIR).
The work in this report builds upon the work done in the previous report,
MPER #1. Some of the background and context presented in the Executive
Summary and the Introduction of MPER #1 are reiterated below for the
convenience of the reader.

This report covers the activity of SAV-AIR over the period of January through
early August 2000. Although there has been some sgnificant activity in SAV-
AIR implementation contracts in the most recent days of this period, in generd,
there has not been mgjor progress towards the important gods of the Initiative.
Thus, the issues and concerns dated in this report remain basicaly the same as
inthefirs MPER.

Compressed air is often caled the “fourth utility” in indudtrid facilities — after
dectricity, natural gas, and water. It is used for motive power for machinery,
cooling, materids handling, and hand tools. It is a safe, flexible, and powerful
resource that is seldom run for low operating costs or best productivity. Table
ES-1 describes the magnitude of the compressed air market in the Northwest.

Table ES - 1: Northwest Region Compressed Air Market Size'

MOTOR SIZE TOTAL AIR NUMBER OF AIR | ENERGY USAGE, POTENTIAL
COMPRESSOR | COMPRESSORS AMW SAVINGS, AMW
HORSEPOWER
LESS THAN 200 HP 460,500 14,600
MORE THAN 200 HP 412,500 600
TOTAL 873,000 15,200 513 63

! Assessment of Industrial Motor Systems Market Opportunities in the Pacific

Northwest, Draft Report, Xenergy and Easton Consultants, October 1999.
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Executive Summary

The most important issues of industrial compressed air in regards to energy
efficiency and management are;

1. Compresed air is a dgnificant indudtria end-use in the Northwest
region and is an essentid utility in these plants;

2. Compressed air is a fundamentdly inefficient energy transforma-tion
process; and

3. Optima operation of compressed ar sysems in indudrid plants is
sddom a priority and adequate management information is rare,
resulting in even less efficiency and impact on production.

The Northwest Energy Efficiency Alliance (the Alliance) is a non-profit group of
eectric utilities State governments, public interest groups, and industry
representatives committed to bringing affordable, energy-efficient products and
sarvicesto the marketplace. The SAV-AIR Market Transformation Initiative
was undertaken by the Alliance to change the way compressed air end-users
and sarvice providers view and manage this “fourth utility,” and in doing s0
achieve not only energy efficiency-related benefits, but dso non-energy benefits
such as increased system rdiability. Further, the Alliance and the SAV-AIR
team want SAV-AIR to evolve into a self-sustaining business that will continue
this work into the future,

B. Evaluation of the SAV-AIR Initiative

Pecific Energy Associates, Inc. (PEA) was hired to assess the market
trandformation achievements of SAV-AIR, and to asss with “adaptive
management” of the SAV-AIR venture. The results of our assessment of this
market transformation are contained in four Market Progress Evaluation
Reports

The specific objectives of this second MPER (#2) areto:
Describe how SAV-AIR's gpproach and services have evolved.
Review SAV-AIR's current status.

Report on interviews with industrial compressed air end-users.

[FEA
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Update information on the compressed air market.

Make recommendations for revisons to the Alliance's cost effectivity
andyss.

Continue to assess the Alliance-sponsored Compressed Air Challenge
(CAC) training program.

Identify key issues and make recommendations to address them.

This MPER#2 builds on market research previoudy conducted by PEA and
Research Into Action, Inc., as well as the research conducted for MPER #1.
The new research includes a round of phone interviews with 25 indudtrid
compressed air end-users. PEA aso performed an in-depth interview with the
plant superintendent of the first SAV-AIR ingalation.

C. Overview of SAV-AIR’s Approach and Services

SAV-AIR provides integrated compressed ar management systems and
enginesring sarvices. The SAV-AIR approach includes remote monitoring and
control of compressed air systems involving sensors, computers and software.
They have expertise and specidized technology to evauate existing equipment,
engineer upgrades, and provide ongoing monitoring and control of an entire
compressed air syssem. The result is increased compressed air system
reliability, decreased compressed air cods, and management information for
verification and decison-making.

The current SAV-AIR service approach is comprised of three delivery phases?

Phase | — Performance Evaluation

The current satus of the compressed air system is determined with
detalled metering and andyss, and recommendations are made for
optimization.

> Note that SAV-AIR has condensed to this current three-phase approach from five

original steps.
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Executive Summary

Phase |l — System Optimization

This includes SAV-AIR system indalation for monitoring and control
aong with other recommended system improvements.

Phase | Il —Ongoing Services

This includes ongoing monitoring, troubleshooting, and consulting to
provide continued system optimization for the maintenance of energy
savings and rdidhility.

D. Assessment of SAV-AIR’s Efforts and Market
Effects to Date

This section summarizes some of PEA’s observations regarding SAV-AIR and
then formalizes them in severd tables describing early and progressive indicators
according to the outline of the Evaluation Workplan.

Observations

SAV-AIR has diligently and enthusiagtically worked toward meeting the gods
of the Alliance as well their own interests in establishing a successful business of
managing and optimizing industria compressed air sysems.  Despite their best
efforts, the length of the sdes cycde for SAV-AIR savices is dill a mgor
concern. As of August, SAV-AIR was Hill working to bring five of the origina
sx beta demondtration sites beyond the Phase | — Performance Evaluation to
Phase Il — Implementation of System Optimization.

“Time-to-market” for the SAV-AIR approach has been long, due to the
interna decison processes of initid clients. Budgeting the required expenditures
for SAV-AIR, the difficult judtification of upgrades to systems currently
perceived as adequate, and a focus on production have kept potential
customers from moving forward as expected.

Findings a the first SAV-AIR implemented beta project indicate excdlent client
satisfaction, with energy savings beyond predicted outcomes. SAV-AIR's
work at this firs demondration ste has led to a flurry of activity within that
customer organization, resulting in a commitment for financid support beyond
basc sdes agreements. SAV-AIR ds0 has a significant commitment from a

[FEA

SAV-AIR MARKET TRANSFORMATION INITIATIVE MPER #2
Pacific Energy Associates, Inc. Page IV



Executive Summary
I ————

mgor dectric utility for financid support to provide their compressed ar
management services to indugtrid customers throughout the utility’s service
territory.

Demondrated energy benefits at the first beta Ste exceed initid projections.
Although non-energy benefits are undoubtedly red and important, their single
current customer is not yet willing to describe them. This may be aresult of the
paticular way that plant saff a that facility view ther respongbilities, we
believe that non-energy benefits are present, and potentidly significant to the
firm. Non-energy benefits may be more readily identified, and perhaps even
quantified, after additiona beta sites have completed a project.

Interest in the SAV-AIR gpproach has increased dramaticaly over time, with
recent market activity apparently linked to the successful demongtration project.
Diffuson of new technology is often exponentia. The market activity of SAV-
AIR has followed this pattern, with substantial increases in their presentations,
proposds, and implementations in the last Sx months as compared to the
previous fifteen.

SAV-AIR s work with their first beta Ste in the wood products industry has
crested interest (as expected) from other firms in the same fidd. As this
industry has both cooperative and competitive aspects concurrently, many firms
watch each other for new technologica approaches to gain smal competitive
advantages. It is too early to tell what might come of this interest, but early
inquiries are at least an indication of increased awareness and potentia success.

The completion of the prototype site and implementation of the first beta Ste
have dgnificantly improved SAV-AIR's credibility in the market.
Improvements in SAV-AIR's marketing materials and development of an initid
case study are also useful to provide impressions of stability and competence.

Market Effect Indicators

This second MPER updates the early indicators of market effects. These
early indicators primarily concern SAV-AIR's interna progress in developing
the prototype (or apha) test Site, delivering the first two phases of their services
to pilot or “beta’ dtes, and customers expressed intent to implement system

changes and ongoing monitoring.
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Executive Summary

This report aso assesses SAV-AIR's status regarding progressive indicators.
These concern beta ste implementation through Phase 111, development of
successful case studies, broader market effects as evidenced by changes in
competitor activities, recognition by market actors of the credibility and
technica merit of SAV-AIR's services, and successful evolution of SAV-AIR
into aviable business.

TablesES-2, ES-3, and ES-4 below provide an overview of SAV-AIR' s fidd
activities up to early August 2000, and the status regarding both the early and
progressive indicators. The tables aso describe current concerns the PEA team
has and suggested strategies for moving forward. Table ES2 dso gives an
overdl picture of SAV-AIR's beta and non-beta activity, with “beta’ indicating
those projects sdected specificaly for demondration under the Alliance
initiative and “non-beta’ for projects that are not in this group. “In Process’
indicates projects that are in negotiation or waiting for a customer decision.

Table ES - 2: Current SAV-AIR Activity

PHASE BETA NON-BETA
Implemented [ In Process |Implemented| In Process
PHASE | — PERFORMANCE EVALUATION 5 1 0 2
PHASE Il — SYSTEM OPTIMIZATION 1 2 0 0
PHASE Il — ONGOING SERVICES 0 0 0 0
@ﬂ SAV-AIR MARKET TRANSFORMATION INITIATIVE MPER #2
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Table ES - 3: Assessment of Early Indicators

PROGRESS INDICATOR
GOAL

PROGRESS TO DATE

CONCERNS AND STRATEGY TO
ACHIEVE

ONE PROTOTYPE SITE
OPERATIONAL BY THE SECOND
QUARTER OF 1999

A comprehensive prototype
site demonstration was made
in April 2000. The prototype
site is meeting important
needs for SAV-AIR, internally
and externally.

This goal has been met.

SIX INDUSTRIAL FACILITY BETA
SITES SELECTED BY THE THIRD
QUARTER OF 1999

Seven sites have been
selected as of August 2000,
one has been withdrawn, and
five have received Phase |
evaluations.

One site has implemented Phase II.
One of the current beta sites is
unlikely to move forward. The other
four appear to be stalled on making a
decision. Additional sites that actually
move forward might be considered as
alternatives to the stalled four sites.

SUCCESSFUL IMPLEMENTATION
OF SAV-AIR’S SERVICES UP
THROUGH PHASE I

A Phase Il installation of the
SAV-AIR system has been
completed at one beta site.

This is a critical-path to financial
success. SAV-AIR should continue
with additional project implementation
as quickly as possible, perhaps with
new sites to replace those that have
stalled.

BETA SITE CUSTOMERS
EXPRESS INTENT TO
IMPLEMENT SAV-AIR’S

SAV-AIR and the one beta
customer have both indicated
their intention to implement

SAV-AIR should propose specific
actions and a schedule to increase the
likelihood that Phase Il customers

EXPRESS INTEREST IN
REPLICATING SAV-AIR
SERVICES IN OTHER
CORPORATE FACILITIES

one Phase Il site are clear
that they are strongly
interested in replication.

RECOMMENDATIONS AND Phase Il monitoring. contract for Phase Il monitoring.
UNDERTAKE MONITORING However, there is as yet no Interviews with additional Phase I
contract for services. sites may provide insights into
perceived value and concerns with
Phase Il monitoring.
BETA SITE CUSTOMERS Actions and statements of the | The actions and statements of this

customer are clear; SAV-AIR should
focus on following through with this first
firm and with others in the same
industry.

ABILITY OF SAV-AIR TO
STREAMLINE THE SALES AND
DELIVERY PROCESS AS THE
INITIATIVE PROGRESSES

SAV-AIR updated marketing
materials in June 2000, and
developed a portable Survey
Kit for Phase | evaluations.

The pipeline for SAV-AIR Phase | and
Il services could overfill in the next
weeks or months. A plan to deal with
concurrent implementation demands
should be made before demand peaks.

[FEA
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Executive Summary

Table ES - 4: Assessment of Progressive Indicators

PROGRESS INDICATOR
GOAL

PROGRESS TO DATE

CONCERNS AND STRATEGY TO
ACHIEVE

DEMONSTRATION OF THE
BENEFITS OF SAV-AIR
SERVICES AT SIX BETA SITES
THROUGHOUT THE PACIFIC
NORTHWEST THROUGH CASE
STUDIES AND OTHER MEANS

Five beta sites have done
Phase | studies, but not
contracted for Phase Il —
System Optimization. A case
study has been prepared for
the one Phase Il site. All
sites show good potential to
serve as case studies for both
energy and non-energy
benefits.

SAV-AIR should continue to push
towards completion of several more
beta (or non-beta) sites, so they can
demonstrate and document benefits.
Case study documentation might
follow MPER #1 recommendations and
marketing material suggestions in this
report.

THE COMPRESSED AIR INDUSTRY
AND END-USERS RECOGNIZE
SAV-AIR'S PRODUCTS AND
SERVICES AS CREDIBLE
UNBIASED, AND TECHNICALLY
ACCURATE

Sixty percent of the 24 experts
and distributors in the first
interview had heard of SAV-
AIR. They believe the SAV-
AIR approach has value, but
withhold judgment about its
cost-effectiveness. End-users
have uniformly not heard of
SAV-AIR.

An end-user survey suggests that
there is an actual, but not a perceived
need for SAV-AIR’s services among
most of their potential customers.
Education may be a means to
overcome this barrier. PEA has
scheduled a second survey of experts
and distributors to assess opinions of
SAV-AIR's services.

NON-ALLIANCE SOURCES
PROVIDE AT LEAST 50% IN
MATCHING FUNDS FOR BOTH
DEVELOPMENT AND
IMPLEMENTATION OF THE
SAV-AIR MASTER PLAN

With limited information, the
overall matching ratio currently
appears to be about 25%.

Measurement of cost share with beta
projects in the pipeline is problematic.
Tax credits and utility contributions
need definition. This critical issue
should be clarified with discussions
between SAV-AIR and the Alliance.

SUCCESSFUL LAUNCHING OF
SAV-AIR AS A SELF
SUSTAINING BUSINESS

SAV-AIR has created a
complete business plan,
including a revenue analysis.
They are currently seeking
major funding to continue their
growth pattern.

SAV-AIR is at a critical juncture in
their business development. Major
funding will accelerate development,
delivery and growth; minor funding will
put them on a much lower curve. Both
can be considered successful for SAV-
AIR, but acceleration has more value
to the region for energy savings.

Anocther type of early indicator is the reactions of the beta dte customer to
SAV-AIR. It isyet too early to tdl if the management and data systems will
continue to run smooathly, if any problems will be resolved, or if customer

[FEA
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Executive Summary

interest will in fact be susained. However, initid indicators are very postive.
The key points of the first beta results are:

> The customer is pleased with data timeliness, finds the deta very useful,
and is stisfied with the reporting format and overal service.

> The customer is certain that there are mgor energy benefits, but is not
focused on non-energy benefits (as discussed above).

> The cusomer and corporate management are zealoudy working to
develop additional SAV-AIR projects.

> The cusgomer is uing SAV-AIR management information when
consdering any changes to their compressed air system.

> The customer is usng compressed ar information and cost data to
manage plant ar use and is purdng additionad compressed air training
for gaff dueto SAV-AIR.

End-use and Compressed Air Challenge Survey

A totd of 25 compressed air end-user surveys were conducted in March and
April 2000. The overdl purpose of this survey was to obtain information on
compressed air management practices, what influences changes in compressed
ar sysem management, and wha bariers there might be to making
improvements. There were dso quedtions about training, including the
Compressed Air Challenge (CAC).

The generd indications are that there is an actua, but not a perceived, need for
the types of services that SAV-AIR offers among mogst of their potentia
cusomers.  Although 96% thought that compressed air was expengve, only
24% had any idea what their compressed air costs were. Few have heard of
SAV-AIR, and many were skeptica of the value of the approach. Thirty
percent of respondents had some kind of service contract for compressed air,
but only one-third of those contracts included efficiency services.

Only facilities with a totd plant air compressor capacity of 150 horsepower or
more were interviewed. Mogt of the respondents were in the wood products
and pulp & paper, chemicals and aerospace’high technology industries. These
industries comprised more than two-thirds of the total survey. About hdf of the
respondents identified themsdaves with the job title of maintenance supervisor.

@ﬂ SAV-AIR MARKET TRANSFORMATION INITIATIVE MPER #2
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Respondents were asked about their top objectives in managing ther
compressed air system. The top two-thirds of replies included maintaining
continuous operdion, ensuring adequate supply of ar, and mantaining ar
qudity.

The respondents were mog influenced to make improvements in their
compressed air system by direct experience from within their own company,
from avendor, or by articles or advertissments in a professond publication.

No budget, focus on production, not enough staff time, and lack of training
were the top four barriers cited to effective operation of a compressed air
systemn, encompassing 69% of dl the responses.

Some indghts into the demand-sde of compressed ar efficiency and
optimization services were investigated. Nearly one-third of respondents said
that they had been approached by one or more companies offering optimization
services.

Additiond Information was dso gathered on the Compressed Air Challenge
(CAC). As part of the customer and vendor interviews, we asked follow-up
questions about Compressed Air Challenge and the Level | training program.
These questions largely paralleled those asked of expertsin MPER #1. Experts
and customers who know CAC continue to have a favorable impresson
towards it, but most customers are unaware of the program. It is most
significant to note that severd CAC participants are taking mgor action due to
participation. These have included mgor capital expenditures ($125,000 worth
of changes expected to save $54,000 per year), ingtaling blowers for cleaning
tools, inddling a timed solenoid vave ingead of congant drain, and
modifications to digribution piping. Additiona details are incorporated into the
issue discussion below, and dso in alater section devoted to a full discussion of
the survey results.

E. Issues and Recommendations

Issues and recommendations for both SAV-AIR and Compressed Air
Challenge are summarized here in gpproximate order of sgnificance. Those
issues that are essentidly similar to those made in MPER #1 are not included.
Detailed descriptions of 1ssues and Recommendations are provided in Section
V.

@ﬂ SAV-AIR MARKET TRANSFORMATION INITIATIVE MPER #2
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SAV-AIR Issues and Recommendations
Issue: Support of SAV-AIR for Alliance Market Transformation

SAV-AIR is a afinancid crossroads — ther ability to solicit the right type of
investment capital and other financia support will alow accderated growth and
fulfillment of the market trandformation goas of the Alliance. It is recommended
that continued support of SAV-AIR by the Alliance will assst them in pursuing
their accelerated growth path rather than amore limited curve.

Issue: Maintaining Financial Momentum

SAV-AIR 4ill has a need to demondtrate their technology, gain experience and
credibility, and generate revenues. The origina gods for SAV-AIR might now
be supplanted by the immediate need of clogng sdes. SAV-AIR should pursue
the most direct course that alows them immediate opportunities to demonstrate
their technology. Thet is, implementation of Phase 1l — System Optimization
and Phase |11 — Ongoing Monitoring where savings are accrued and can be
documented.

Issue: Conversion of System Optimization to Ongoing
Monitoring

It is not yet clear that dl customers that eventudly purchase the Phase I
sarvices of System Optimization will aso eventudly contract for Phase 111 —
Ongoing Monitoring. Sales of ongoing sarvices are critica to the goals of the
Alliance for savings persstence, and are an important revenue source for SAV-
AIR. SAV-AIR should consder contract structures that make it more likely
that ongoing monitoring is part of each system ingdlation.

Issue: SAV-AIR Marketing Contacts

SAV-AIR has made numerous contacts and a number of Phase | and Phase Il
sdes outsde of their origind beta commitments to the Alliance. SAV-AIR has
relied to date primarily on high-level corporate contacts and introductions for
thelr services. Although it may not gppear absolutely necessary in the short run,
it will eventudly be vauable to dose sdes based on inquiries originding at
various levels within an organization.
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Executive Summary

Issue: Non-energy Benefit Documentation

Documentation of non-energy benefits are essentia for codt-effectivity, both for
the Alliance, SAV-AIR' s sdes, and perhaps more importantly, for the customer
themsdves.  Although most customers are likely to judify capitd investments
like SAV-AIR based on the energy cost savings aone, it may often be the non-
energy benefits that engender red support from hands-on staff in maintenance
and operations.  Although no strong conclusions can be made yet about non-
energy benefits, we bdieve that they are significant and can be described
eventudly.

Issue: Marketing Materials Development

The SAV-AIR maketing materials provide good basic communication about
the tool, but their sales approach needs to better articulate bottom-line results.
Excessvely technica materid isfor engineering staff and should be directed only
at that audience. It is recommended that SAV-AIR improve the case study to
address potentiad customers at different organizational levels and consider
working with a marketing consultant to give their sdes materias a professond
polish and depth of content appropriate to the target audience.

Issue: Compressed Air Economic Analysis Tool (Airmonics)

SAV-AIR has developed a smple tool for compressed air economic andyss
cdled Airmonics. SAV-AIR should consder caculating energy cost savings
by using coincident demand savings, total energy savings, and incrementd rates
for both demand and energy.

Compressed Air Challenge Issues and Recommendations
Issue: Lack of information about CAC on the Energy Ideas

Clearinghouse Web Site

The Energy ldeas Clearinghouse (EIC) is dso an Alliance program.
However, links between the CAC and EIC web ste should be improved, and
the event calendar for the EIC doesn't list &l scheduled classes.

[FEA
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Executive Summary

Issue: Supporting Implementation of the CAC System
Approach at the Plant Level

The CAC Level | dass conveys fundamental compressed air information and
sound compressed air management practices. It provides students with
goplication tools such as a seven-gep action plan for implementing the systems-
gpproach in their plants. Yet some survey respondents expressed concerns
about information learned in the classsoom ever getting implemented a the
plant. To help solve this problem, the classes should dso include an action plan
and materias for salling the systems-gpproach to managemen.
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. SAV-AIR Effort and Status

A. Overview

The Northwest Energy Efficiency Alliance (the Alliance) is a non-profit group of
eectric utilities State governments, public interest groups, and industry
representatives committed to bringing affordable, energy-efficient products and
services to the marketplace. The SAV-AIR Market Transformation Initiative
was undertaken by the Alliance to change the way compressed air end-users
and sarvice providers view and manage their systems, and in doing so achieve
not only energy efficiency-related benefits, but aso non-energy benefits such as
incressed system rdiability. The Alliance and the SAV-AIR team want SAV-
AIR to evolve into a sdf-sugtaining business that will continue this work into the
future. SAV-AIR, LLC wasformed in 1997, and was selected by the Alliance
in December 1998, as one of its ventures. SAV-AIR’sformd contract with the
Alliance began in December 1998, and will continue through December 2000,
with ongoing commitments by SAV-AIR for demondration of their gpproach
through December 2001.

SAV-AIR provides integrated compressed ar management systems and
enginesring sarvices. The SAV-AIR approach includes remote monitoring and
control of compressed air systems involving sensors, computers and software.
They have expertise and specidized technology to evauate existing equipment,
engineer upgrades, and provide ongoing monitoring and control of an entire
compressed air syssem. The result is increased compressed air system
reliability, decreased compressed air codts, and management information for
verification and decison-making.

The current SAV-AIR service approach is comprised of three ddlivery phases®

Phase | — Performance Evaluation

The current satus of the compressed air system is determined with
detalled metering and andyss, and recommendations are made for
optimization.

% Note that SAV-AIR has condensed to this current three-phase approach from five

original steps.

@ﬂ SAV-AIR MARKET TRANSFORMATION INITIATIVE MPER #2
Pacific Energy Associates, Inc. Page 1
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Phase |l — System Optimization

This includes SAV-AIR system indalation for monitoring and control
aong with other recommended system improvements.

Phase | Il —Ongoing Services

This includes ongoing monitoring, troubleshooting, and consulting to
provide continued system optimization for the maintenance of energy
savings and rdidhility.

Over the period of January to August 2000 covered in this report, SAV-AIR
has diligently and enthusiadticdly worked toward meeting the gods of the
Alliance and edablishing a successful business of managing and optimizing
industrial compressed air systems.  Despite their best efforts, the length of the
sdes cycle for SAV-AIR sarvices remains a mgor concern. SAV-AIR is ill
working to bring five of the origind Sx beta demondration Stes past the Phase
| — Performance Evaluation to implementation of Phase Il — System
Optimization.

Magor milestones achieved by SAV-AIR during this period are the firg
completed ingdlation of the SAV-AIR sysem a a beta site; the SAV-AIR
demondration Ste is operationd and contributing to product development and
marketing; portable Survey Kits have been developed and deployed to
facilitate Phase | assessments; and capabilities are being added to the SAV-
AIR software, including control of centrifugal air compressors.

SAV-AIR has completed a successful demondtration project a one of their
beta sites, with energy savings beyond predicted outcomes and with very high
customer satisfaction. SAV-AIR swork at this first demongtration site has lead
to a flurry of activity within that organization, with a commitment for financid
support beyond the basic sdes agreements. They dso have a dgnificant
commitment from a mgor dectric utility for financia support to provide ther
compressed air management services to industrid customers throughout the
utility’s sarvice territory.  Although each plant must buy into this project
individualy, there is support from the corporate energy manager, the engineering
manager, the purchasing manager, and the manufacturing manager.

It is expected that a commitment from a mgjor Northwest dectric utility to work
with SAV-AIR on energy efficiency for the utility’s cusomers will benefit SAV-
AIR inthismarket. The initid focus will be on awood products firm with eight
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. SAV-AIR Effort and Status

fecilities. This came out of a three-way understanding (not a contract) between
the utility, the wood products firm, and SAV-AIR. If the projects are
implemented before August 2001, there is aso an gpproximate 50% grant
available to support implementation cogts. The volume of work that SAV-AIR
will be able to do under this utility agreement is limited only to the number of the
utility’ s customers that SAV-AIR can bring to the table — it could include many
other projects.

SAV-AIR currently has the software and systems in place to control any type
of pogtive-displacement compressor, including reciprocating and screw
machines. They are now working to add control of centrifuga compressors to
their capability, to encompass dl types of air compressors used in indudiry.

In order to support the current and expected increase in services, SAV-AIR
has contracted with a number of local consultants with particular expertise in
indudrid compressed air and efficdency improvements. They will use the
prototype Site for training, and the Survey Kits as necessary for a cost-effective
and uniform approach to data collection and anayss.

The SAV-AIR approach has demonsirated energy benefits at the first beta site.
Although non-energy benefits are undoubtedly red and important, plant
personnel at their single current customer do not gppear to attach significance to
them. At this paticular plant, personnd are predominantly interested in
quantifiable energy benefits and not in hard-to-quantify non-energy benefits that
may be present.

SAV-AIR s work with their first beta Ste in the wood products industry has
creeted interest from other firms in the same field (reported by SAV-AIR). As
this industry has both cooperative and competitive aspects concurrently, many
firms watch each other for new technologica approaches to gan smadl
competitive advantages. It is too early to tell what might come of this interet,
but early inquiries are ill an indication of awareness and potentia success.

The completion of the prototype site and implementation of the first beta Ste
have improved SAV-AIR's credibility in the market. Improvements in SAV-
AIR’'s marketing materids and development of an initid case sudy are dso
useful in providing impressions of stability and competence.
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B. SAV-AIR Market Activity

Interest in the SAV-AIR approach is increasing dramétically over time, with
recent activity linked to their successful demondtration project. Diffusion of new
technology is often exponentia once there is concrete action, and SAV-AIR
gppears to fit this pattern. There have been substantia increases in the number
of presentations, proposas, and implementations by SAV-AIR in the last Sx
months, as compared to the previous fifteen. Table 1 below gives an overdl
picture of SAV-AIR’ s beta and non-beta activity by Activity Phase. Thetable
gives an overal picture of SAV-AIR’s beta and non-beta activities, with “beta’
indicating those projects sdected specificaly for demondration under the
Alliance initiative and “non-beta’ those projects which are not in this group. “In
Process’ indicates projects that are in negotiation or waiting for a customer
decison.

Table - 1. Current SAV-AIR Activity

PHASE BETA NON-BETA
Implemented In Process [ Implemented In Process
PHASE | — PERFORMANCE EVALUATION 5 1 0 2
PHASE Il — SYSTEM OPTIMIZATION 1 2 0 0
PHASE IIl — ONGOING SERVICES 0 0 0 0

SAV-AIR provided a document that described the tracking of dl their
marketing activities since the beginning of their contract with the Alliance. Thear
marketing contacts, presentations, and demongtrations were totaled over time,
as were ther proposas and implementations for Phases | through 11 of the
SAV-AIR gpproach. Each of these vaues was totaed in a cumulative sum
over the entire twenty-month period. These were graphed, as shown in Figure
1, and dso andyzed for overdl activity rate.

[FEA
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Figure - 1: SAV-AIR Cumulative Market Activity

SAV-AIR Cumulative Market Activity

140

120

100

80

60

40 4

20 v

Q0 THT———T

p—
1 1 1 1 T T 1 1 T T T T T T

09 ® ~o’Cb X xgq o’qg q’gq \gq 09 X 0’0 > \'QQ o'QQ Q'QQ
9
O@QQVQSOVQOOQQQVQs\}?})

presentations,
contacts,
demonstrations
Phase 1,2 or 3
proposals

Phase 1,2 or 3
implementations

March 2000 was chosen to represent an inflection point, asthisis when the first
beta ingdlation of the Phase |1 — System Optimization occurred. The average
monthly rate of market activity in each of the categories described above was
determined for the firgt fifteen months and for the most recent six.

In each of the market activity categories, the rate has increased substantidly, up
markedly for presentations, proposds, and implementations. The results are

shown in Table 2.

As for many busnesses, it gppears that numerous

presentations are needed to feed the pipeline of projects.

Table - 2: SAV-AIR Market Activity Trend

MARKET ACTIVITY MONTHLY AVERAGE | MONTHLY AVERAGE
FIRST 15 MONTHS LAST 6 MONTHS
PRESENTATIONS, CONTACTS, DEMONSTRATIONS 50 8.5
PHASE I, Il ORIl PROPOSALS 0.7 3.8
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PHASE I, Il ORIl IMPLEMENTATIONS

0.2

1.3

C. Updated Status of Beta Sites

As described in MPER #1, the intention for SAV-AIR and the Alliance is for
the beta projects to formaly demondrate the capability of the SAV-AIR
goproach and for SAV-AIR to gan market experience and credibility.
Implementation & the beta sites is partidly supported by Alliance funding (cost
shareis described below).

The initid condderations for beta dte sdection were to have leveraging
capability, to demondrable non-energy benefits and to have industry and
geographic diversity to meet the interests of the Alliance.

“Time-to-market” for the SAV-AIR approach has been long, due to the
interna decison processes of initid clients. Budgeting the required expenditures
for SAV-AIR, the difficult judtification of upgrades to systems currently
perceived as adequate, and a focus on production have kept potential
customers from moving forward as expected.

The desire for market leverage is for each beta project to trandate to broader
interest and more projects, both within a corporate organization and to other
firms in the same indudtry. Each of these leveraging paths has dready been
demonstrated in the case of the wood products industry.

The intention for demonstrable non-energy benefits is met in a variety of ways,
typicdly differently for each particular potentid beta Ste. Some beta Sites may
have equipment problems with their compressed air, so that the upgrades
associaed with a SAV-AIR project and the engineering sills inherit in the
SAV-AIR team are atractive. For others, operationa or management
difficulties may be remedied by implementation of the SAV-AIR System
Optimization.

The Alliance and SAV-AIR sdected sx beta Stes as potentid demondtration
projects. Table 3 below summarizes the satus of each of these.

SAV-AIR MARKET TRANSFORMATION INITIATIVE MPER #2
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Table - 3;: Status of Beta Sites

BETA SITE

SITE DESCRIPTION STATUS

1

Wood Products Phase Il implemented
Phase Il in negotiation

Mineral Mill Phase | implemented
Phase Il in negotiation

Hard Rock Mine Phase | implemented
(may not proceed)

Transportation Equipment Phase | implemented
Phase Il in negotiation

Food Processor Phase | implemented
Phase Il in negotiation

Wood Products B Phase | agreement in negotiation
(Replaced Semiconductor)

One project has had afull implementation of Phase Il — System Optimization.
For thisste, Phase 11 for Ongoing Monitoring is being negotiated. Four sites
have had a detalled Phase | evauation and three of these have outstanding
proposals under consideration for Phase 1. One of the earlier sdlected Sites,
Beta 2, the Hard Rock Mine, may not proceed, due to limitations in capital and
the length of time they may reman in busness. Anocther, Beta 6, the
Semiconductor Plant, has been withdrawn and replaced with another wood
products manufacturer. This Site is currently considering a proposa for SAV-
AIR to perform aPhase | evaludtion a their plant.

Of the fifteen active prospects (including these beta Stes), ten are in the wood
products industry and five are with one particular wood products firm.
Although this may not be digned with the industry and geographic diversity
interests of either SAV-AIR or the Alliance, they are “live’ prospects — they
are asking for proposds and responding. While SAV-AIR's initid agreement
with the Alliance called for projects in severa indudtries, SAV-AIR does not
have any internal concerns about working in a single indudtry, especidly at this
point in their growth. The wood products industry has terrific potentid and is
close a hand throughout the region. They fed that establishing a beachhead in
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this industry will make a mgor contribution to the success of SAV-AIR in the
long run.

It is not unusud for a new technology to initidly focus on one or a handful of
indudtries, to learn the language and develop a prominent market position. It
may take sgnificant additiond effort to bresk into each industry, and &t this
point, SAV-AIR must concern themsdves with establishing financid viability.

Beta 1: Wood Products Manufacturer

SAV-AIR has completed Phase Il — System Optimization with excdlent
results (described in detail below) and is currently negotiating to go ahead with
Phase |1l monitoring. Both the dient and SAV-AIR want to dructure the
monitoring cost o thet it is related to savings. Recent discussons about the
monitoring contract focus on the length of the contract and service frequency.
There has been a detailed case study prepared for this project, which is being
used for marketing.

Although the plant superintendent does not fed that there are important non-
energy benefits, the SAV-AIR team believes that dready the plant has
experienced some decrease in ar system component maintenance costs and
maintenance attention.

From their experience of working with this client on Phase 111, SAV-AIR has
developed approaches to sdl monitoring services that they bdieve will make it
more valuable and palaable to cusomers. They have dso determined some
possible pricing structures that relate the cost of Phase 111 monitoring to
potentia additional savings, perhaps by identifying and correcting lesks, or for
modifying end-uses. Remote diagnosis, problem correction before process
impacts, and customized data management would be additional advantages to
the monitoring.

Beta 2: Mineral Mill

A Phase | evauaion has been peformed for this site and a proposa for
implementing Phase |1 has been presented. Although their current compressed
ar sysem has subgtantiad cogts and problems, this customer is progressing
dowly on decisons for a mgor syslem upgrade. This could be a problem, as
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the summer congruction window closed for the substantia outdoor work
required for this project. Management changes are delaying decisons on this
project, and the sales activity of various compressor manufacturers may aso be
contributing to indecison on the part of the customer.

Beta 3: Hard Rock Mine

A Phase | evduation has been performed for this dte and a proposa for
implementing Phase Il has been presented. Although this project has very
sgnificant benefits from ingaling the SAV-AIR system, the customer does not
have the capitd for even this highly leveraged project (four parts incentive to
one part cusomer contribution). Additiondly confounding the Situation is the
fact that there may be only two more years of cost-effective extraction left in the
ore body at thislocation. This means that investmentsinto plant systems are not
being consdered unless absolutely necessary.

The results from this mining-related project support previous research indicating
that mining is an exceadingly difficult indugry in which to achieve long-term
investmentsin effidency. *

Beta 4: Transportation Equipment Manufacturer

A Phase | evduation has been performed for this dte and a proposa for
implementing Phase |1 has been presented. Although the decison-making on
this project on the part of the customer was extremely dow, and perhaps even
suspended for a time, very recently this cusomer has shown renewed interest
by asking for recdculated savings vaues. This may indicate that they are
reconsdering the project and that they may eventualy move forward. This
project is particularly attractive as the customer is interested in SAV-AIR for
monitoring and control of sysem pressure for manufacturing qudity (1ISO
9000).

* Pacific Energy Associates, Inc., Drive Power Initiative — Market Progress

Evaluation Report #1, for The Northwest Energy Efficiency Alliance. Portland, OR,
November 30, 1999.
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Beta 5: Food Processing Facility

For this mgor food processor, the Phase | — Performance Evaluation has
been completed and Phase Il is in negotigtion. The evauaion showed
subgtantia  benefits to the cusomer for implementing Phase 11.  Consultants
retained by corporate headquarters reviewed the SAV-AIR proposal and
highly recommended implementing the project; management has supported it.
There have yet been no postive decisons for going ahead with this project
because the plant has been purchased and dl capital improvements are on hold.

Beta 6: Wood Products Manufacturer B (was Semiconductor
Plant)

Beta 6 was origindly a semiconductor plant (it was described in detail in MPER
#1). This potentid customer had such a focus on their core business that they
fdt improving the management of the in-house compressed air utility and
reducing the costs associated with that utility were unimportant. An dternative
wood products manufacturer was selected to replace this potential beta.  This
wood products company has been recently distracted by other magor plant
projects and it is not clear when they may move forward. This beta, if they do
not move forward, may again be replaced by one of the currently non-beta
sites, noted below, that are more progressive.

A Phase | agreement is in negotiation with this Oregon wood products
manufacturer.  This firm has made an internd and externd commitment to
sugtainability in its operations and it was felt that they would quickly embrace
the SAV-AIR advantage of improving management of their compressed air
sysem. The leveraging capability of an additional wood products manufacturer
for SAV-AIR is not particularly significant, but the non-energy benefits potential
of being apart of this firm’s sugtainability commitment could be attractive.

D. Other Selected Non-Beta Achievements to
Date

Oregon Cable Manufacturer

This cusomer has successfully gpplied for an Oregon Business Energy Tax
Credit for implementation of SAV-AIR Phase Il a ther fadility. Ther plant
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consgts of about 350 horsepower of air compressors.  The serving utility has
made a contribution to the Phase | evauation and anadysis codts, and the
customer hasjust agreed to move forward on Phase 1.

Oregon Wood Products Manufacturer C

This potential customer is currently distracted by mgor regulatory issues and is
not expected to make a decison on the SAV-AIR system anytime soon.

Oregon Wood Products Manufacturer D

This wood products firm operates a very large multi-product plant with an old
and difficult-to-manage compressed air system of 1,725 horsepower. They
have been considering an upgrade to their system for two years and so are very
ready to move forward. The serving utility has just provided funding for SAV-
AIR to go ahead with aPhase | evauation.

Oregon Wood Products Manufacturer, E, F & G Plants

These three large wood products manufacturing plants, located in Oregon (one
with ingtalled air compressor capacity of 1,550 horsepower), have just received
Phase | funding authorization from the serving dectric utility.

E. Impact of the Addition of Compressed Air
System Control

SAV-AIR weas initidly concaved primarily as a management information tool,
working with exising controls and ar sysem managers to improve overal
efficency. However, thar initid customers indgted that SAV-AIR take full
control of their compressed air system, and completdly integrating those festures
to their software and hardware took several months.

It gppears that many customers take substantia time to separate the functions of
an internd utility like compressed air from their process. They often ask for the
SAV-AIR system to be compatible with their existing process control systems.
Once they understand that they have dways expected compressed air to be
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congtantly available and managed to support their production, they then often
relax requirements for control compatibility.

Of course, the customer needs to have ultimate control over the SAV-AIR
automated controls. Most of the time, this is provided by a manual/auto/ off
stting on the SAV-AIR control pand. Manud reverson to an exiging
electromechanica control system is usualy the backup control means provided.
Customers aso need to have independent control for maintenance purposes.
Many indugtrid plants have exiging automated controls for their process and
use them for supervison, control, and monitoring. Eventudly SAV-AIR
software will dlow customers to pull compressed air performance datainto their
own computerized process control systems, but thisis months away.

F. Updated Status of Prototype Site

SAV-AIR has made their prototype ste a flexible test bed for their interna
needs, and is beginning to exploit its use as a demongtration and marketing tool.
The prototype test dte remains a vauable test bed for both hardware and
software systems. It has been used for marketing to potentid investors and
customers.

There are a few other examples of concrete advantages of the prototype ste:
SAV-AIR's new survey kits have had extensve testing and refinement a the
dte (the survey kits are described below). A potentia consulting partner came
on board because of impressons made by demondration at the site, and he
provided introductions to a cusomer and their serving utility. The ability to
demondrate a rea product, working in red time, to utilities or others gives
SAV-AIR sgnificant credibility.

The importance of a flexible, independent testing facility for the SAV-AIR
hardware and software should be emphasized. A physical test bed is necessary
to fiedd proof these complex systems and ancillary equipment. With the
prototype, no customer needs to be the guinea pig for a new flow sensor, nor
would a compressor run to meet atesting need for SAV-AIR.
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G. Status of Survey Kit

SAV-AIR has developed portable survey kits to be used for their Phase | data
callection and Performance Evaluation. The portable survey kits collect red-

time compressed ar operation and use data essentid for evauating system
performance and the potentid savings from the SAV-AIR Phase Il — System
Optimization. The survey kits collect and record air pressure and flow rates,

and document compressor energy use. SAV-AIR currently has four kits with a
sngle data-logger, and one of the most recent versions that contains three data-

loggers. These kits have significant advantages over the piecemea assembly of
data recording equipment used to gather information from their first customers,
and dso will eventudly be used by compressed air auditors working with SAV-

AIR. Asthetime of thiswriting, dl the survey kits are being used in the fild on
potentia projects.

H. First Installed Beta Results

The Plant Superintendent for awood products plant in Oregon was interviewed
in person at the end of June 2000, regarding the recent implementation of a
SAV-AIR Phase Il project for System Optimization. At the time of the
interview, the SAV-AIR system had been operating for severd months. The
interview results below are summarized from the survey ingrument (included as
Appendix B).

The plant maintenance supervisor was dso briefly interviewed by telephone in
August 2000. That interview was intended to gather information on his
impression of non-energy benefits. A summary of his comments is included at
the end of the superintendent’s remarks.

Plant Description

The three ar compressors in this large veneer plant and lumber mill are oil-
flooded screw machines of 150, 200, and 300 horsepower. All three machines
are run as needed to meet plant ar needs, with only two machines typicaly
needed a one time. The plant currently runs two to three shifts a day, seven
days aweek.
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The plant superintendent for many years has regarded compressed air as the
most expensive energy source in their plant. They have known the gpproximeate
cost since 1985, due to testing by their eectric utility and through other surveys
on the compressed air system.

Compressed Air System Management and Maintenance

The corporate purchasing manager’ s recommendation was the main reason the
plant superintendent decided to work with SAV-AIR.

Before working with SAV-AIR, ther management gpproach for the
compressed air system was described by the plant superintendent as chaotic.
They bascdly tried to listen for leaks and close them down. They dso have
tried to use hydraulics in lieu of compressed air as much as possble and to get
mai ntenance staff to shut down unused compressed air systems.

Before working with SAV-AIR, ther primary objective in managing their
compressed air system was to control costs. However, their sysem was
aways operated manualy, and this approach was inadequate for both cost
control and in meeting plant air needs. Other management objectives for their
system included maintaining continuous operation and ensuring adequate supply
of air to end-uses.

The SAV-AIR monitoring system reports on lesks and system status — why
each compressor is running (or not running) a any particular time. The system
has been tuned to run efficiently and provide plant ar a the right pressure and
volume.

Probably the mogt significant finding during this interview was regarding changes
to their practices for managing their compressed air system since they dtarted
working with SAV-AIR, as wdl as ther use of the SAV-AIR control system.
The plant superintendent said: “ Yes [there have been changes]. We don’t
worry about it at all. Do the maintenance and the system operation takes
care of itself. The system is self-sufficient. It has relieved staff of some
duties.” This can be contrasted with the statements of the plant maintenance
supervisor at the end of this summary.
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For this customer, the change in practices is related to working with SAV-AIR.
Because of SAV-AIR, they no longer need to give the same leve of atention to
operating their compressed air system.

A number of compressed ar management approaches and tools were
described to the beta customer to find out if they were dready doing them
before working with SAV-AIR, if they planned to gart doing them in the future,
and whether these decisons were aresult of working with SAV-AIR.

Some compressed air management approaches are viewed as essentidly the
same as before SAV-AIR was involved in their plant. For example, they did
both long- and short-term monitoring of air compressor energy use (or current
draw), working often with their serving utility. They adso did some estimation of
their compressed air costs, which due to SAV-AIR, they can now monitor
much more accurately.

Other compressed air management gpproaches have changed in the plant since
working with SAV-AIR. This includes lesk detection, tracking compressed air
cogts, improvements in control strategies, and analysis and decison-making.

SAV-AIR has introduced this customer to using ultrasonic lesk detection
sensors. Previoudy, they were limited to finding larger lesks by smply listening
for them when the plant was shut down. Now they can find smdler lesks, even
when the plant is running a capacity (these plants are very noisy and generaly
require hearing protection). They can also now more reasonably prioritize leak
repair for those that are quickest to fix.

As mentioned, before SAV-AIR, they were able to do rough estimates of
compressed air cods, often with the hdp of their serving utility. This has been
substantialy improved in accuracy and is consstently avalable. The additiond
flow metering now dlows them to assgn compressed air usage and codts to
individua plant demands and operationd practices. For example, they were
able to identify that some areas and shifts were usng compressed air for plant
cleanup. The plant supervisor then reminded personnd to use the backpack
blowers (the same as those used for garden sweeping) that were acquired for
this purpose some time before.

Prior to SAV-AIR, the manua control of their compressed air system was
inadequate on many occasions. Compressors that needed to be on when the
plant restarted were sometimes forgotten, and thus production was hated while
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compressors were gdarted and the sysem came up to pressure.  Air
compressors that should have been turned off during weekends were often
inadvertently left on. System pressure variations regularly required maintenance
atention. None of this manua control or maintenance attention is required any
longer.

Anaysis to judtify improving compressed air operations and maintenance was
performed before, but it was mostly based on experience and rule-of-thumb,
whereas now the andysis can be more formd and precise. In fact, the
improved data sometimes alows the plant personne to take no action because
they have firmer knowledge that the compressed air system can adequately
meet demands.

The plant saff performed some smple compressed air monitoring before
working with SAV-AIR and dso worked with their serving eectric utility to
determine air and the electric usage. They are now considering trying the SAV-
AIR long-term monitoring and management services, perhaps for atria period
of Sx monthsto a year.

Interestingly, besides their serving utility, thereis no other resource, such as case
studies, consultants, vendors, or peer groups that influences them to adopt new
compressed air management tools or gpproaches. Now, of course, SAV-AIR
issuch an influence.

If & compressed air improvement works wel for this plant, the superintendent
sad it was very likdly that their company would implement it in other plants,

Before working with SAV-AIR, the bariers faced in getting the plant’'s
compressed air system to run more efficiently included not having a complete
understanding of the system’s operation. With the manud controls that were
used before SAV-AIR was in place, they found it nearly impossible to
implement any operations plan for their system.

The plant superintendent cited that there are a number of barriers to more
effective operation of their compressed air system. He fedls that working with
SAV-AIR has, or will help address dl of these barriers. Their serving utility is
aso being very helpful. The barriers mentioned are listed below (the three most
sgnificant are liged firsl):

Lack of information about the performance of the system
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Lack of technical expertise

Lack of accountability for the compressed air systems or costs
Efficiency messures are too expensve

Focusis on production

Lack of management buy-in.

The main recommendations for system improvement and optimization that
SAV-AIR has made include inddling recevers in the right places, usng
ultrasound for lesks, and most importantly, an air dryer upgrade. The dryer is
important as their modern processing equipment needs dry air year around; with
the limited capability of their current dryers, their air lines occasonaly freeze or
cause moisture damage. They have ingtaled the receivers and use the ultrasonic
leak detection, and will eventuadly implement the air dryer recommendation.

Besdes what was recommended and implemented by SAV-AIR, other
changes are being made to achieve system optimization, including training staff
on the SAV-AIR system <0 that they can monitor and manipulate the controls
on their own. This familiarity will aso help them assign compressed ar codts.

The plant superintendent was satisfied with the SAV-AIR control pand and
software, and did not suggest any changes.

In addition to providing compressed air management information and energy
cost savings, the SAV-AIR sysem has some other benefits to the beta
customer’s plant and production. According to the plant superintendent, these
benefits include safety in fire system sprinklers, pressure charging, and keeping
even ar pressure in the plant so that variations won't affect production.
Previoudy there was too much air pressure a times and sedls would blow on
some production equipment. He fdlt that there were two equa benefits — cost
control and exactly enough air [volume and pressure] is produced. The non-
energy benefit that the superintendent notes as most significant is that they can
now have some complacency or a more relaxed state of concern regarding their
compressed air system.

So far, SAV-AIR has given the customer useful information about system
function, system efficiency, and opportunities for improvement. SAV-AIR's
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periodic reports on the compressed air system are useful and appropriate for
plant needs.

The plant superintendent felt that the SAV-AIR team was generdly easy to
work with.

He dso fdt that the SAV-AIR team has the skills and knowledge to meset their
needs for compressed air system management.

Although the SAV-AIR team has provided estimates of the energy benefits of
their Phase |1 — System Optimization, the plant manager is withholding find
judgment about the savings. They are sill monitoring the savings by working
with both SAV-AIR and their utility, as well as checking on their own.

The plant superintendent said that he was satisfied with SAV-AIR and would
recommend their services without hesitetion to other plants in his organization,
aswell asto colleagues at other companies.

So far, the plant superintendent liked the cost savings best about SAV-AIR's
sarvices and he has no particular concerns or questions about SAV-AIR.

Training

Training for plant maintenance and operations staff on compressed air systems
is usudly accomplished in-house and through vendor training courses.
Regarding training, the plant superintendent feds that some classes are pretty
good, while some do not provide enough materid, and others too much.
Because training needs to be at the right level and often isn't, he has become
gun-shy about training classes. The superintendent has not heard of the
Compressed Air Challenge.

Other Issues

Other comments made by the plant superintendent were that the SAV-AIR
system took alittle longer to ingtal than expected; it istheir first wood products
plant and they are learning. There is some comfort that SAV-AIR left ther
manua controlsin place so they can revert to manual operation if needed.
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He ds0 sad that ther serving utility has transmission and digtribution savings as
a benefit from this project. Reducing the load at this large wood products plant
is an advantage to them in postponing needed line expandons. Ther utility is
dill watching the savings to judify the utility’s planned credit toward the SAV-
AIR system costs.

Maintenance Supervisor Interview

As mentioned earlier, the plant maintenance supervisor was aso interviewed
briefly by telephone in August 2000. That interview was intended to gather
information on his impresson of non-energy benefits A summary of his
commentsis provided below.

When asked about his general impressions of the SAV-AIR system, he sad
that SAV-AIR is gill working on the software program for their system to make
it completely automated. At this point, when there is a power blip, their entire
system goes back to manud mode. (It is likely that the incidents are actudly
caused by a compressor problem adarm rather than a power-quality event.)
“When there is a power blip all three [compressors] come on in manual,
and when this happens there can be moisture problems.” (The moisture
problems may be exacerbated by ingppropriate valve settings. A new version
of the SAV-AIR software will soon be ingaled to overcome this, and SAV-
AIR has recommended automatic valving to help.)

Regarding operationd benefits of the SAV-AIR system, the maintenance
supervisor said, “ Can’t say there is a difference.  You can see where it's
going to work real good in the end, once they get the program perfected.
What it truly does for us, when there is not a demand for air, it turns the
air compressors off. Now there is definitely more pressure variation [at
the compressors, as they charge the receivers] between 75 to 90 psig.
[Thereis] no maintenance cost difference and there is no difference in the
[metered run hours on the compressors] due to running seven days a
week.” (Note tha the metered analyss by SAV-AIR suggests that for two
compressors, the runtime is sgnificantly reduced.)

Regarding maintenance codts, the maintenance supervisor sad: “No less
attention is required by maintenance with SAV-AIR in place. We are
getting [to] where we rely on that SAV-AIR thing; we use it to indicate air
leaks. SAV-AIR has brought in airless blow down and has helped in sizing
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a replacement oil cooler for one compressor. Now [there is] less seal
blowing [in actuators] with this lower pressures and more constant air
pressure. Couldn’'t say a number right now [on reduction of blown seals].
The SAV-AIR system has picked out some of the problems with their air
system, now have those problems cured. [There is a] more continuous
load on the compressors with the new receivers. The units do shut off.”

l. Summary of First Beta Savings

The three ar compressors in this large veneer plant and lumber mill total 550
horsepower. All three machines are run as required to meet plant air needs,
with only two machines typically necessary to meet plant air requirements. The
plant currently runs two to three shifts a day, seven days a week.

The ar digribution sysem is complex, with a bi-directiond arline joining the
two facilities. The three air compressors are in two different locations in the
plant. Problems with the ar sysem included large random fluctuations in
pressure, poor air dryer performance, and no system operating information.
The compressors used throttling to meet varying air loads.

The SAV-AIR system included airflow, power and pressure sensors, and a
new intermediate controller managed by the SAV-AIR system directly. Ther
recommendations for ingaling new air receivers and correcting a variety of
other problems throughout the plant were followed.

The actud measured power cost of the compressed air system before ingtaling
SAV-AIR's sysem was $175,000 annudly. With the SAV-AIR System
Optimization in place, the actua measured power cost is $120,000 annudly, a
savings of $55,000.

According to the plant superintendent and the maintenance supervisor, there
have been no sgnificant changes in maintenance costs. However, there has
been a substantia reduction in operating hours for the compressors. During an
eight-day (192 hour) trid in April, the operating hours of each compressor were
monitored.  During the eight-day period without the SAV-AIR system
operating, each of the machines ran dmost congtantly. After the SAV-AIR
system was in use, operating hours for two of the machines were reduced 35%
and 90%, as shown in Table 4. Depending on the type of maintenance
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required for each air compressor, this reduction in hours should trandate
directly to reduced maintenance costs.

Table - 4: Beta 1 Compressor Operating Hours

COMPRESSOR BEFORE DUTY CYCLE | AFTER SAV-| DUTY CYCLE PERCENT
SAV-AIR AIR HOURS REDUCTION
HOURS
150 HP 190 99% 19 10% -90%
200 HP 192 100% 190 99% -1%
300 HP 192 100% 124 65% -35%

J. SAV-AIR Funding Sources and Matching
Funds

The contract between the Alliance and SAV-AIR cdls for cost sharing of
devel opment costs and implementation costs The apparent intention of cost
sharing for implementation codts is to ensure that on average, beta Ste
cusomers pay for at least one-hdf of the cost of ingdling SAV-AIR in ther
facilities. The gpparent intention of cost sharing for development costs is for
SAV-AIR (essentidly its sockholding owners) to furnish no less than one-half
of the costs for developing the SAV-AIR technology and products.

Thus, the overal result of cost sharing appears to mean that up to one-hdf of dl
development and implementation codts are to be financidly supported by the
Alliance.

Some of the customer contributions toward one-haf of the implementation costs
have been made through in-kind means, which could be maintenance labor,
management labor, equipment, or other direct costs. Some of the contributions
that SAV-AIR is including as a customer contribution include the Oregon
Business Energy Tax Credit and incentive payments by the serving utility.

For cost sharing of implementation codts, there is only one fully implemented
beta project to consder. The information available to PEA shows that for this
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one project with a total implementation cost of $100,000, the customer
contribution was $57,450, or 57%. In this case, the customer contribution
included maintenance labor, management labor, equipment, other direct costs,
and a subgtantia incentive payment by the serving utility.

For cost sharing of development codts, the information avalable to PEA
provided only an overdl picture of implementation and development codts
together. To date, SAV-AIR has hilled the Alliance for $1.589 million, while
showing tota implementation cost contributions of $108,275 and tota
development cost contributions of $414,570. The implementation cogts
include two projects that are not beta Stes.  As only one has been fully
implemented, no customer cash payments are included. The contributions
included besides those from the customer are maintenance labor, management
labor, equipment, other direct costs, and incentive payments by the serving
utilities

Thisinformation isincomplete and it also attempts to track a moving target with
severd beta and non-beta customers in the pipdine and implementation costs
not yet determined. The incluson of utility incentive payments and potentia
Business Energy Tax Creditsaso isnot formaly described in the contract as a
customer contribution.  Still, at this point in time, the overdl cost share is one-
for-three (or 25%) rather than one-for-one (or 50%) as per the contract as
interpreted by PEA.

It is important to note that, if SAV-AIR develops a number of non-beta, non-
subsdized Stes in the next few months, the Alliance portion of cogtsis likdly to
diminish sgnificantly. At least four such projects have just recently received the
go-ahead for Phase .

K. Review of Marketing Materials

PEA reviewed SAV-AIR's marketing materids, including the marketing
brochure, a one-page marketing flyer, the SAV-AIR web Ste, severd SAV-
AIR customer proposals, and relevant content of the revised businessplan. As
with any smal organization in new product development, these materids are
being revised congtantly in order to keep up with SAV-AIR’s concept of their
products and services, and an evolving understanding of who their customers
ae. This review is thus a sngpshot and is intended to bring to bear our
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suggestions on concepts and approaches rather than to criticize. Details of this
review areincluded in Appendix C, an overview is provided here.

Marketing Brochure

SAV-AIR might consider further refining the marketing brochure, working with
a marketing consultant and graphic designer. We envison that the marketing
consultant would work with the team on dl ther marketing materids and
coordinate with both the graphic and website designers. The brochure, as well
as other marketing materids, needs to speak to the perspective and concerns of
&t a multiple organizationd levels

Customer Proposals

We reviewed one of the SAV-AIR marketing proposals to get a sense of the
tone and approach they are taking. The particular proposal we read is now a
year old and obvioudy they have been refined since that time. Nevertheless,
some of the genera observations about this proposa might till apply. We saw
sgnificant opportunities to sharpen the sales approach and provide clearer and
esser-to-assmilate information on bottom-line benefits. These are detailed in
Appendix C.

Business Plan

The review of the business plan concerned the sections and eements that
address the SAV-AIR marketing strategy and approach. Details of this review
arein Appendix C, with abrief summary of the critical points below:

The number of customers within the SAV-AIR target market could be
more refined.

SAV-AIR might consider offering some form of sponsorship or support

to CAC.
SAV-AIR might consder carefully how to use utilities for funding, given
the nature of deregulation.
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The business plan might more clearly describe plans to have other
companies and service providers use SAV-AIR tools and offer SAV-
AIR sarvices.

The business plan should include a dtrategy to prevail over potentia
competitors.

@ﬂ SAV-AIR MARKET TRANSFORMATION INITIATIVE MPER #2
Pacific Energy Associates, Inc. Page 24



. SAV-AIR Cost Effectivity Update

A. Introduction

As part of the review of SAV-AIR in its business trgectory and the potentia
impact of the program in the market, this evaluation aso revists the assumptions
upon which the program’s cost-effectiveness is based.” This is a joint effort
undertaken by SAV-AIR and PEA in that both entities provided data to help
gauge the energy savings potentid of compressed ar optimization, the tota
potential market, and the likelihood of this market to adopt the service.
Primarily relying on the SAV-AIR Business Plan Draft Document, dated July
12, 2000, recommendations were developed for revisng the program
assumptions to reflect actua conditions and projections of market share and
energy savings impacts through the year 2010.

The adoption of any recommendations to revise codt-effectivity caculations
should be the result of collective decison-making by the Alliance, SAV-AIR,
and PEA.

B. Cost-Effectiveness Assumptions

Cogt-€effectiveness assumptions refer to those assumptions that directly impact
the overd| estimates of program vigbility. The initid inputs shown in Table 5
relate to the total Size of the market

®  The initial assumptions and cost-effectiveness estimates are based on work by

the Alliance and the original proposal for the SAV-AIR Master Plan.

[FEA
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Table - 5: Total Market Cost-Effectiveness Inputs

COST-EFFECTIVENESS INPUTS

UNIT Medium Compressed Air System Optimization
TOTAL NUMBER OF UNITS 938
MEASURE LIFETIME YEARS 10 years

NON-ENERGY BENEFITS SAVINGS/YEAR

$0 (assumed, although clearly non-zero)

COMPRESSED AIR EFFICIENCY IMPROVEMENT

25%

COMPRESSED AIR EFFICIENCY SAVINGS/FACILITY/ YEAR 918,979
(KWH/YEAR)

ONGOING SERVICES COST/FACILITY/YEAR $14,400

CAPITAL COSTS $36,200

Program expenditures are dso included in cogt-effectiveness assumptions and
are presented below in Table 6 for each of the years of the venture. These are
approximate values based on the best information available. The cogts should
be revised to reflect actud invoiced amounts.

Table - 6: Program Cost Inputs

INPUT CATEGORY 1999 2000 2001
TOTAL ALLIANCE PROJECT $943,200 $851,600 Not yet determined
COSTS
ALLIANCE EVALUATION $46,700 $78,100 $75,000

Impact Estimates

At the time of proposa adoption, it was assumed that of the proposed 938 total
potentia facilities, 381 would be gppropriate candidates for SAV-AIR System
Optimization, which would result in 40 average megawatts (AMW) of savings
during the period through 2010.
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Baseline

The origind cog-effectivity andys's assumed that there were 938 medium-sized
industrid compressed air facilities in the Northwest, each with an average of
750 horsepower ingtaled capacity. It was assumed that each had the potential
for efficency improvement of 25%. The totd annua dectricity use for
compressed air in the Northwest was estimated to be 3,400 million kwh. As
mentioned above, the proposa estimated that 381 sites would encompass the
total market penetration through 2010 for SAV-AIR.

Recommendations for Changes to Assumptions

Based on thisandysis by PEA and the Business Plan by SAV-AIR, this section
presents recommendations for changes to be made to the basdline and to the
origind cod-effectiveness assumptions presented in - Table 6. All

recommendations are presented in Table 7 below.

Table - 72 Summary of Recommendations for Changes to Assumptions

INPUT

ORIGINAL ASSUMPTION

RECOMMENDATION

UNIT

One Industrial Air Compressor
System (average of medium
facility, 750 HP)

One Industrial Air Compressor
System (average of market-size
facility, 870 HP)

ESTIMATED TOTAL NUMBER OF 938 800
UNITS
MEASURE LIFETIME, YEARS 10 10

NON-ENERGY BENEFITS

None considered

None yet quantified

ANNUAL O&M CosT $14,400 $16,800
CAPITAL COST $36,200 $119,234
MEASURE SAVINGS, KWH/YEAR 918,979 1,015,600
TREATED UNITS, 1999-2000 6 2
TREATED UNITS, 2001-2010 375 565
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Note that the business plan describes six distinct revenue stream units. These
are Performance Evaluation, System Optimization, Ongoing Services,
Training, Related Engineering, and Related Equipment. The two units of
interest for this cost-effectivity work are System Optimization, as it relates
capita cost and annud savings, and Ongoing Services, as it relaes to
maintenance costs.

From work by Xenergy on the Northwest electric motor market,® it was
estimated that there are a total of about 800 industria compressed air plants
with over 400 ingaled horsepower in the Northwest. It was also estimated
from US DOE data that the average size of the compressed air plant in these
facilities was 870 horsepower and that their average efficiency improvement
was equivaent to the savings obtained at the first demondration project. The
savings there were 32% of compressed air energy, or 1,299,792 kWh/year for
600 total horsepower of air compressors. Under these assumptions, the total
annual market savings applicable in the Northwest was estimated to be
agoproximately 172 average MW. Mesasure life in the origind cost-effectivity
andysiswas confirmed againgt anumber of measure life sudies.

The Draft Business Plan assumes that SAV-AIR is financed or otherwise
financialy supported to pursue the higher of two potential growth trgectories
that alows saes of 567 unitsin the Northwest.

Market Size

A task for the evaluation team was to develop an estimate of the market size for
SAV-AIR System Optimization services. This was adapted from severa
sources, notably the SAV-AIR Business Plan and the Xenergy motor study for
the Northwest region.

® Xenergy and Easton Consultants, Assessment of Industrial Motor Systems

Market Opportunities in the Pacific Northwest, for The Northwest Energy Efficiency
Alliance. Portland, OR, November 2, 1999.
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Average Facility

The origind cost-effectivity assumption was that the market unit was an
industrid compressed air system that was the “average of medium facilities”
SAV-AIR, according to their Business Plan, applies more appropriately to
larger facilities with multiple compressors of greater than 500 total horsepower.
Although the “average medium” facility was assumed by the Alliance to be 750
HP, it may be a point of confuson. Given this, it is recommended that the
description of unit be changed to the “average of market-size facility.”

Number of Technically Appropriate Facilities

As previoudy daed, the number of technicdly appropriate facilities was
reduced to 800, rather than the originaly proposed number of 938, as a result
of additiond market andysis and due to refinement of the market unit.

Costs
Capital Costs

The capital cost presented in Table 7 is from an estimate made for SAV-AIR
monitoring equipment and some compressed ar sysem improvements.
Experience with the first beta Ste indicates that this equipment may not aways
be aufficient. The codts for System Optimization in this fadlity were
approximately $100,000. The SAV-AIR business plan uses an average cost
for dl facilities of $119,234. This averageis the current recommended vaue,

Operations and Maintenance Costs

Operations and maintenance cogs are to be paid by the facilities for keeping
equipment up to date, in tune with current compressed air costs, and to ensure
savings persstence. The estimated costs of the ongoing monitoring services are
edimated in the Business Plan as an average value of $16,800, rather than
$14,400 as previously used.
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Lifetime of Measure

The lifetime of the measure is il assumed to be ten years.

Savings

The savings from the pilot project have been estimated at 32% of compressed
ar cogs of 1,299,972 kwWh annudly. If the origina savings figure of 25% were
to be used as a conservative value, arevised annud savings vaue of 1,015,600
kWh could be seen.

Non-Energy Benefits

It may be difficult to quantify non-energy benefits for this venture. It is
recommended that non-energy benefits continue to be monitored at the pilot
project and other sites where SAV-AIR System Optimization isimplemented.

Market Baseline

The market characterization conducted in MPER #1 and in this report
suggested that there is no significant competition to the unique SAV-AIR System
Optimization product in the Northwest region at this time. Should ether red
or perceived competition begin operating in the region, the share of the market
for SAV-AIR will be diminished. In this case, the penetration for SAV-AIR
will be smdler, and thus the energy savings reduced as well. However, if
competing products dso have samilar energy bendfits, the overdl savings
accrued in the region will be smilar. Note that market entry by competitorsis
consdered a sign of market transformation and should be regarded as postive.

[FEA
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A. Introduction

A number of different e ements make up this section, which updates information
on the compressed ar market. First and foremost is a summary of 25
compressed air end-user interviews prepared for this evauation. Also included
isasummary of a Xenergy Compressed Air Market Assessment performed
for the Compressed Air Challenge and a brief description of a compressed air
persstence sudy being carried out in Cdifornia The last dement is a brief
description of potentia and percelved competitorsto SAV-AIR.

Our primary conclusions from these new materias are that:

> Awareness and action to address compressed air efficiency among
customers are relétively rare.

> |n prioritizing action for their plants, personnd are not necessarily
focused on the issues that can provide the most energy savings.

> Thereisared, if not perceived, need for the type of services that SAV-
AIR provides.

> The persgence dudy indicates that customers vaue metered
information, and there are problems with efficiency efforts that don't
provide measurement.

> As expected, awareness levels for SAV-AIR are very low, or & lesst
were exly in the year.

> Compressed ar sysem problems lead to sgnificant and frequent
production interruptions, a potentialy lucrative target for SAV-AIR.

B. Summary of 25 Compressed Air End-User
Interviews

A tota of 25 compressed air end-user surveys were conducted in March and
April 2000. The origind contact list came from a variety of sources including:
customers previoudy contacted for other surveys, alis from BPA of very large
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cusomers, information from Mark Kenddl of Oregon Office of Energy, and
referrals from earlier SAV-AIR expert interview subjects. As described in the
Compressed Air Challenge results, this list was appended with attendees of
the CAC Level | training to ensure that the needs of that portion of the survey
insrument were also met. Note that the CAC survey included 27 tota
respondents, as severa did not meet the screening requirements for the end-
user survey. By chance, one of the respondents was a SAV-AIR beta site.
This sample of 25 is a reasonable Sze for this quditative summary but no
particular gatisticaly sgnificant conclusons can be drawn from this deta

The overadl purpose of this survey was to obtain information on compressed air
management practices, what influences changes in compressed ar system
management, and what barriers there might be to making improvements. There
were dso questions about training, including the Compressed Air Challenge,
that are covered in a later section of this report. This survey is dso a basdine
(actudly, the first survey) to determine if compressed ar end-users recognize
SAV-AIR's products and services — and if 0, if they see them as credible,
unbiased, and technically accurate.

The generd indications are that there is an actua, but not a perceived, need for
the types of sarvices that SAV-AIR offers among most of their potentia
cusomers.  Although 96% thought that compressed air was expensive, only
24% had any idea what their compressed air costs were. Few had heard of
SAV-AIR, and many were skeptica of the value of the gpproach.

The telephone survey used contact names when they were available and
otherwise asked for the person responsble for operation of the plant’s
compressed air system. The respondents were assured of confidentiaity except
for reporting in summary fashion to the Alliance. Tables 8 through 10 describe
the digtribution of the respondents according to geographic location (state),
industry, and job title. The contact list appears to have provided a very
reasonable distribution of each of these variables.

Table - 8: Geographic Distribution

OREGON IDAHO MONTANA WASHINGTON
8 5 3 9
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Table - 9: Industry Distribution
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AERO- CHEMI- FOOD GLASS MINER- PAPER STEEL WOOD

SPACE/ ALS/ PROD-

HIGH- MINING UCTS
TECH

3 2 2 2 5 1 6
Table - 10: Job Title Distribution
ENGINEER MAINTENANCE MILLWRIGHT PLANT PRODUCTION
SUPERVISOR OPERATOR MANAGER
6 13 2 3 1

Only personnd in facilities with a total plant air compressor cgpecity of 150
horsepower or more were interviewed, with the largest plant having a totd of
11,000 horsepower in four compressors. The average air compressor total
plant capacity was just over 1,800 horsepower (1,823 HP). Nine of the plants
had total capacity of less than 1,000 horsepower, and six facilities had 2,000 or
more horsepower of air compression.

The average number of air compressors in the respondents facilities was just
over five (5.4), with a minimum of two compressors and a maximum of twelve
Compressors per plant.

Respondents were asked three questions about compressed air codts in their
plant: “Do you regard compressed air as an expensive part of your
operations?” “ Do you have a rough idea of how much of your electric bill
comes from compressed air?” and “ Would it be useful to your company to
know your compressed air costs?” Although 96% agreed that compressed
ar was expensive, only 24% had any idea what the costs were as a portion of
ther bill. And of those that answered the third question, only 62% thought it
would be useful. Reasons were given such as

> Probably — not sure anyone would really care other than the
engineers.

> The plant engineer knows these numbers.

[FEA
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>

>

So management would see what it is costing.

| know they (compressors) waste energy because they run all the
time. It'suseful to know, good information.

He thinks the company knows this because it is useful to
understand all expenses.

It would help justify attention being paid to it.
Probably — I don't get into the monetary.
Shows how much is spent. Gets someone's attention.

The company knows the percent of the electric bill but he doesn't
know off hand.

To some degree. It would help increase output.

Would help justify cost savings projects.

And for the question regarding knowledge compressed air costs, when reasons
why it would not be useful were provided:

>

>

>

>

Itisa very small part of the overall costs.

It is not useful to me personally.

Insignificant portion of electric costs.

Not useful for me but for othersin the company.
Doesn't make any difference how much it costs.
Don't know — thereis not a lot of waste.

Just take care of the system.

Respondents were asked: “What would you say are the objectives in
managing your compressed air system?” and were read a list of potentia
objectives. They were then asked to pick the top two objectives. Table 11
below describes their responses.
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Table - 11: Compressed Air System Management Objectives

POTENTIAL OBJECTIVE NUMBER PERCENT
MAINTAIN CONTINUOUS OPERATION 14 29%
ENSURE ADEQUATE SUPPLY OF AIR TO END-USES 12 24%
MAINTAIN QUALITY OF AIR SUPPLIED (CLEAN AND DRY AIR) 7 14%
ENSURE SYSTEM RELIABILITY 4 8%
IMPROVE SAFETY 4 8%
REDUCE MAINTENANCE AND REPAIR FOR PROCESS MACHINERY 4 8%
CONTROL OR REDUCE ENERGY COSTYENERGY USE 3 6%
REDUCE MAINTENANCE AND REPAIR OF THE COMPRESSED AIR 1 2%
SYSTEM
IMPROVED OR INCREASED PRODUCTION (FEWER REJECTS) 0 0%
REDUCE CAPITAL COSTS (FEWER COMPRESSORS REQUIRED) 0 0%
MEET PROCESS QUALITY STANDARDS 0 0%

In response to: “ Do you use any long-term or short-term monitoring to
help you manage your compressed air system?” 68% of those we contacted
have some sort of monitoring program. The respondents provided descriptions
of a wide a range of monitoring activities, many involved with preventive

maintenance:
> Continuously monitor air pressure and dew point.
> Regular oil samples, monitor air quality of instrument air, and
regular vibration analysis.
> System gauges are read. Monitor motor power, air temp, oil, and
flow.
> Record gauge readings regularly (logged manually). He dluded to
their supplier gathering information to review and evauate a so.
> Record gauge readings hourly (three of them).
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>

Because they can't have any large fluctuations and must deliver the
air at 84 +/- 1/2 psig, they monitor closely using a combination of
Intellution (monitoring software) and ConservAIR (intermediate
controller). They monitor temperature, pressure, and current
throughout the system.

They monitor 10 points. 6 points for pressure and 4 points for flow.
Done in-house.

Monitor with gauges on the system and do oil analysis routinely.

Oil analysis, vibration analysis, and regular preventive
maintenance.

Periodically monitor air pressure and flows to look for variations
inusage. No disciplined program.

Vibration analysis by a contractor, dew point and other
parameters internally.

Continuous vibration monitoring; monitor system pressures,
temperatures and water flow every eight hours in house,
contractor does quarterly vibration analysis.

Monitoring by SAV-AIR (actually only a Phase | evaluation).
Monitor readings daily and record them.
Charts and gauges and pressure switches. Donein house.

Check plant meters daily to make sure the plant is not using more
than it should.

He takes readings off of the pressure chart.

When asked: “ Do you have a regular leak detection routine or programin
place at your facility?” 48% responded “yes” Their comments about their
leak detection program were:

>

Listen for leaks when plant is shut down on Saturday.
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>

Once a year Rogers comesin.
They do since CAC.

The compressors are big and old and so they work on leaks all the
time.

Leak detection is just listening for air leaks when the mill has shut
down for the day.

Ultrasound.

When the mill shuts down they listen for leaks and use ultrasonic
listening devices.

Twice a year a firm comesin to check for leaks.

As leak repair does not dways follow from detecting air lesks, the respondents
were also asked: “ If at anytime leaks are detected, is there a leak repair
routine or program?’ To this 80% answered “yes” Ther additiona
comments on leak repair included:

> Fixthemassoon as| find them.

> But it could be six months down stream before we are allowed to
fix theleak. Systemsusually can't be down.

> Process safety management must repair with in five days or if not
critical itisput in placeto fix in 15 days.

> They fix to the degree it affects production.

> Werepair them when they are found.

> |dentify the leaks when found and incorporate fix with
maintenance down days. One day once per week they are down
for maintenance.

> Repair small ones when found and write a work order for the large
ones for later repair.
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> They either repair them immediately, if possible or mark them for a
later repair and write a work order.

> They fix right away when found or schedule for later.
> They repair asfound.

> When leaks are identified they write up a work order to have them
repaired.

> Write up work order if can't be fixed on the spot.

> Yesawork order systemisin place to replace or fix the equipment
or hose.

> Leaksarerepaired when practical.

Table 12 below is aranked list of the respondents reply to: “ What activities
do you think would most help to improve the overall operation of your
compressed air system?” The respondents selected the top two from the list.
Newer compressors and improving control strategies were seen as the most
attractive improvements to their systems, while lesk detection, maintenance, and
digtribution piping improvements take the next three spots. These five operation
improvements included 80% of al responses.
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Table - 12: Operation Improvement Responses

REPAIRING FAILED EQUIPMENT

OPERATION IMPROVEMENT NUMBER PERCENT

BUY NEW, BETTER, MORE RELIABLE AND EFFICIENT COMPRESSORS 6 20%
IMPROVING CONTROL STRATEGIES 6 20%
DETECTING LEAKS 4 13%
PERFORMING REGULARLY SCHEDULED MAINTENANCE 4 13%
IMPROVING DISTRIBUTION PIPING 4 13%
TESTING AND REPLACING WATER TRAPS 2 7%
REPLACING AIR FILTERS 1 3%
REPAIRING LEAKS 1 3%
MONITORING COMPRESSOR MOTOR LOAD OR CURRENT 1 3%

1 3%

The respondents were mogt influenced by direct experience from within their
own company or from a vendor. The question asked was. “ What influences
you the most in terms of adopting a new compressed air strategy?” Also
important were articles or ads in professona publications. The Internet was not
an important source of information, and case studies were ranked only about
hdf asinfluentid asthefirs three. (See Table 13.)

Comments received regarding respondents influences on their compressed air

drategy included:

> They tend to use all of the above.

> Hedoesn't get involved in it and is satisfied with the way it is. Not

looking for new strategies.

> They are greatly influenced when they get the savings promised,
also by utility incentive programs, and cor porate support.
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Table - 13: Compressed Air Strategy Influences

INFLUENCE NUMBER PERCENT
EXPERIENCE FROM WITHIN YOUR COMPANY THROUGH A PILOT 10 21%
PROJECT
VENDOR'S RECOMMENDATIONS 10 21%
ARTICLES OR ADVERTISEMENTS IN A PROFESSIONAL PUBLICATION 10 21%
HEARING ABOUT ANOTHER COMPANIES SUCCESS THROUGH CASE 5 10%
STUDIES
CONSULTANT RECOMMENDATIONS 5 10%
OTHER SOURCES 5 10%
WEB SITES 2 4%
BOOKS 1 2%

The influence that they might have on the compressed air strategy of others in
their company was adso assessed by asking:  “If a compressed air
improvement that works well for you, how likely is it that your company
would implement it in other plants?” (See Table 14.)

Table - 14: Likelihood of CA Strategy Referral

RESPONSE NUMBER PERCENT
VERY LIKELY 8 40%
SOMEWHAT LIKELY 7 35%
NOT AT ALL LIKELY 3 15%
DON'T KNOW 2 10%
Comments that go dong with the “ Somewnhat likely” and “ Not at all likely”
responses include:
> Plants are pretty independent.
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> Depends on the plant needs.

> Every one does things their own way. Philosophy is changing

however.

> Plants are independent from one another.

> Plants are independent.

A lig of bariers was read to the respondents with the question: “ What
barriers do you face in getting your compressed air system to run more
effectively?” The respondents were asked to sdlect the top two barriers to
effective operation. Table 15 shows their responses.

No budget, focus on production, not enough staff time, and lack of training, as
the top four barriers, cover 69% of al the responses. Although “ Efficiency
measures are too expensive” and “ payback restrictions are too short”
were examples read to the respondents, these were not chosen. In fact,
“None” was selected by several respondents.

Table - 15: Barriers to Effective CA System Operation

BARRIER

NUMBER

PERCENT

NO BUDGET FOR ACTIVITIES RELATED TO IMPROVED EFFICIENCY

11

29%

FOCUS IS ON PRODUCTION

18%

NOT ENOUGH STAFF TIME

11%

LACK OF TRAINING

11%

NONE

11%

LACK OF MANAGEMENT BUY-IN

8%

LACK OF TECHNICAL EXPERTISE

8%

LACK OF ACCOUNTABILITY FOR THE COMPRESSED AIR SYSTEMS OR
COSTS

N[w|lw s~

5%
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C. Efficiency and Optimization Services

Some indghts into the demand-sde of compressed ar efficiency and
optimization services were investigated in the next few questions. The
respondents were asked: “In the last year, have any vendors approached
your company to sell services to optimize or reduce energy costs in your
compressed air systems?” Of al respondents, 29% said that one or more
companies had approached them. Of those responding positively, they were
adso asked the kinds of companies that approached them. Table 16
summarizes those results.

Table - 16: Type of Company Offering Efficiency

TYPE OF COMPANY NUMBER PERCENT
INDEPENDENT CONSULTANT OR CONTRACTOR 6 33%
COMPRESSED AIR EQUIPMENT VENDOR 5 28%
ENERGY SERVICE COMPANY 4 22%
OEM EQUIPMENT VENDOR 2 11%
CONTROLS COMPANY 1 6%

Note: This table tallies multiple responses.

Two of the seven, or 28%, that had been approached did purchase the service.
One did this because they needed the equipment and the other did it for energy
savings and because they had capitd to buy a new compressor but wanted to
make a snat choice with their money. They wanted to improve control
srategies and not just buy the biggest compressor money could buy.

When asked if they had heard about SAV-AIR before this survey, only two of
the 25 had heard about SAV-AIR. (Note that, by chance, one of the
respondents was a SAV-AIR beta site).

The respondents were read a very brief and generic description of the SAV-
AIR compressed air management services. They were then asked if the SAV-
AIR gpproach sounded like it might be useful for ther facility. Replying “yes’
were 54% of respondents, “don’t know” 3 %, and “no” 15%. The remaining
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28% didn't fed that SAV-AIR would be useful. Some of the comments for the
“no” responses included:

>

>

Other than leak detection, they already do what they need to do
with monitoring. But this would be more useful after we
implement our new improvements.

They don't buy outside services for something they already do.

Comments for the “don’t know” responses included:

>

>

>

Could be. It depends on hearing more and management buy-in.

Maybe, Compressed air is a minor part of our bill with steam the
other big expense.

Don't know. It depends. Need to know more.

Comments for the “yes’ responses included:

>

>

D.

Lower manufacturing costs and improve operation.
Send information on the approach.
Save money and save down time.

Would need to get more information. Convert use into power
consumption.

The plant engineer would be the person making this decision.

Summary of Xenergy CAC Market Assessment

A recent study (April 13, 2000) that was performed by Xenergy for the
Compressed Air Challenge has many results of interest to the SAV-AIR
evaudtion. In particular, the* Assessment of the Market for Compressed Air
Efficiency Services’ describes demand-side and supply-side efficiency. A
copy of the report was provided to PEA by the Alliance. Some highlights from
the demand-sde findings of this study were:
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Customer awareness of, and concern for compressed air efficiency is
low, with only 17% mentioning efficiency as a management objective.

Maintenance of consgtent, reliable compressed ar supply is the
principa objective of systerm management for 71% of respondents.

A large portion of customers report serious problems in compressed air
system operation and maintenance, including 35% that reported they
had experienced unscheduled compressed air system shutdowns during
the previous year. For 60% of these, the shut down lasted for two days
or more. This is a veary dgnificant leve of plant problems and a
potentidly lucrative target for SAV-AIR.

Thirty percent of respondents have service contracts for compressed
air, but only one-third of those contractsincluded efficiency.

Only 35% of customers say that they have lesk prevention programs.
Some highlights from the supply-side findings of the sudy were:

Over three-quarters of distributors offer some compressed air efficiency
sarvices, but these services contribute a minor 4% of tota revenues
from these sectors.

Over one-hdf of respondents fed that the demand for compressed air
efficiency services has increased over the past year.

Most distributors (45%) identified customers lack of understanding of
compressed air efficiency as amgor barrier to increased saes of these
services.

E. Summary of a Compressed Air Persistence
Study

Two interviews were conducted in March and July 2000 with Proctor
Engineering regarding an ongoing industrid compressed air monitoring project.
This work has some interesting pardlds to the SAV-AIR concept. It dso
provides a “management tool” by communicating actual monitored compressed
cost and operationa information to plant saff and management dong with
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recommendations for improvements.  These improvements include changes to
setpoints or operational parameters that offer savings potentia.  Subsequent
cost and operation information, provided gpproximately monthly, will give plant
daff direct feedback on their actions.

Summary

A report to be completed in late Fal 2000 will describe an indudtrid
compressed air monitoring project as a follow-up to implementation of
efficiency measures funded by utilities Five Stes have successful monitoring
with complete instrumentation.

The study found that none of the compressed air systems were operating a or
near the level that was indicated by previous evauations, nor were they
achieving the full savings expected of the implemented measures. There are
large opportunities for savings in both energy use and demand. It appears that
savings degradation dso occurs due to reintroduction of standard inefficient
practices, staff turnover, increased leskage, and equipment disrepair. These
findings would appear to re-enforce the vaue of a permanent monitoring,
diagnostic, and control system like SAV-AIR.

Research quedtions of interest include obtaining an underganding of the
relationship between management knowledge and commitment to an ar
management program and other measures of persstence for indudtrid
compresd air efficiency.

Details

Six indudtrid Stes have had monitoring equipment ingtalled on their compressed
ar systems. Monitored vaues include airflow and compressor energy use and
operation settings (no pressure was monitored). Five sites are working well and
one has had some problems in data collection. Initidly the sudy wanted to
understand from the monitoring if savings were being achieved from the utility-
financed projects. However, no basdline for comparison was available, and so
the project will use their initid monitored data as a basdine and compare it to
changes that occur from now on.
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The data is summarized using proprietary software; particular days are selected
to show good examples of what needs correction. For al cases, they provide
standard operation flow and kW demand and leskage, as well as CFM per
kW. They aso provide an operating cost estimate for each compressor.

All plants had utility-funded compressed air messures ingtdled and none were
performing as expected. When the project was begun, complete pre-data,
retrofit, and post-data were thought to be available. But in actudity, it turned
out that no pre/post data had been recorded. The retrofits implemented in the
plants were thought to be in the best interest of the system, but it gppears no
one redly knows what the effects were. In some cases, it is clear that the
measures are not working well, while in other casesiit is only believed that the
measure is working — there is no actud information. Mogt of the end-users
agree that they don't really know the retrofit that was instdled. New estimates
for each plant suggest that significant additional savings are available — 15% to
20% in compressed air energy costs

The engineering behind the retrofits seemed to be well intended and competent,
but there was no feedback in measurement and operation, so the retrofits often
missed the mark in terms of particular need, operation style, or usage in the
plant. One of the most common problems was that the engineering was done
for a gatic flow, but for the most part, these plants have a highly dynamic flow
thet the sysems are not flexible in dedling with.

Other issues that have impacted savings are staff changes that effect leskage
and leek repair, and compressed air system maintenance. Turnover has lead to
neglect of exiding programs. Also, each facility has a different problem and
requires a different gpproach to management and improvement in ther
compressed air system.

When sufficient basdline data is gathered, the monitoring contractor will show
plant personne the basdine operation and observe if the management makes
changes. They will provide leskage rates, kW demand (some plants have
peaking problems), kwWh energy usage, and recommend changes to control
drategies. The monitoring aso determines the efficiency of compressor systems
in terms of KW per CFM. The data will be presented approximately monthly
by mail with the initid presentation done in person. There will be enough detall
(through the use of fifteen-minute interva data) to show some production
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interaction problems. Cdibration of sensors was performed before ingtalation,
but no ongoing calibration will be done.

Only two of the plants had a basic idea of how their compressor systems were
operating. Five of the Sx have dready made a capitd equipment decision
basad on the data provided by this effort. For example, the flow capacity of a
new a dryer has been sized, based on monitored data. One of the plants has
used the data to remove a compressor from service and another has used data
to add a compressor.  Although the plant managers can look at the data
directly, none of the plant saff have opted for that. They want the results
summarized and they want to know what to do. They now can make decisons
based on facts rather than estimates; they want a tool rather than the data itsdlf.
Formerly, they just guessed.

Monitored data on compressed air leskage has shown that two plants were
very tight — below 10% leskage — and they knew it prior to monitoring. Two
other plants had leskage rates of 50%, and they did not know it. The two
remaining plants had moderate leskage rates, but adso didn't redize that they
were losing ar and capacity. One of the plants with large lesks has aready
ingtituted a leskage reduction plan and reduced their rate down to 25% in only
one month. The monitored data will alow them to correlate hours spent on
leakage reduction to reduced codts.

None of the plants were under capacity in terms of ar compressors. The
recommendations under consideration now are changes in controls. Mogt of
the fixes were very inexpensve. Only one planit has a mgor capitd
improvement in the works. One has dectric demand peaks, so taking a peak
reduction approach with their three compressorsis a possibility.

Not dl plants have the training and ability to fully implement the changes that
were recommended. Everyone in management can understand the data and
make decisons udng it, but getting the changes actudly implemented on the
plant floor is another question. Mogt plants can't handle genera indtructions,
especialy when it requires a carefully made adjustment. The attitude, “ I’ m not
going to screw with it unless I’m ordered to,” is common.

Of particular interest to SAV-AIR might be that al of the plants said that they
are vary interested in buying the monitoring equipment being used (it is now
being leased for the project). Whereas formerly these companies did not pay
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attention to compressed air, they do not want to lose the monitoring capability
they have gained. When times are good they worry about production and
daffing. When times are tough, they will know how to control one of ther
sgnificant variable costs — compressed air.  They expressed a desire to buy
equipment because they can get datawhen they need it.

Some of the principa failures to managing compressed air in these plants have
included:

A new, efficient 300 HP compressor was run lead-lag with an older,
inefficient compressor. It was done that way on a two-week cycle to
give maintenance plenty of opportunity to change the oil and filters in
esch unit. The monitoring has showed the cogts of doing this.

The quedtion of, “Why is plant pressure set the way it is?” is often
answered with, “ A really smart guy sixteen years ago set pressure
and everything has worked fine since.”

One plant has five manualy controlled 125 HP compressors feeding a
common header from multiple locations. It was typicd to find dl or
most of the machines running a times, even when only one or two was
needed. Note that this plant was not monitored because of perceived
difficulty in udng the Intelane monitoring sysem for multiple
compressor locations.

One plant is running a late night shift for four hours a day with very low
arflows. To meet airflow requirements, they have a 75 HP compressor
running a very poor efficiency. At ther cogts they are spending
$15,000 per year for compressed air for that shift. Managers may be
reluctant to shift production schedules because of compressed air costs
— this may be an opportunity once information on compressed ar
management is provided.

Eventudly one of the plants may put in blowers ingead of using
compressed air for one end-use. Another may use a “backup” 40 HP
compressor instead of a newer, more efficient 75 HP unit because they
don't need all the air and costs are lower when supply and demand are
better matched.
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Ancther plant may indal a recommended retrofit of underszed
compressed air lines for a grinder operation. This would reduce a
requirement for a higher plant pressure, and obtain significant savings.

It is dso interesting to note that dthough three of the plants have
ultrasonic lesk detectors, the staff at two of the plants don’'t know how
to use them.

F. Competition Summary

The market for SAV-AIR's sarvices is sgnificant and large, with no magor
competitors working in the regiond market. Table 17 below is a summary of
competitors to SAV-AIR. In generd, dl of them market to the same type of
cudomers. indudtrid facilities that have dgnificant use of compressed air.
Depending on the firm, there appears to be some segmentation according to
industry group, and also some focus on particular geographic aress.

None of these firms gppear to offer exactly the services, technology, and
capability that SAV-AIR does. The closest appears to be Bay Controls. A
number of firms offer demand expanders or some type of intermediate pressure
controller.

Some of the firms concentrate on offering to particular industries and geographic
regions. Bay Controls gppearsto sdll primarily to the automotive industry thet is
located near its Ohio location. Sarlin is the only firm that clearly has been active
in the pulp & paper and wood products industry where SAV-AIR is
concentrating their first efforts.
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Table - 17: Regional, Perceived, and Actual Competitors to SAV-AIR 04-19-00

FIRM PRODUCT/SERVICE COMMENT COMPETITIVE
BAY CONTROLS — BayWatch remote monitoring, | Wide range of comprehen-sive | Regional-N
MAUMEE, OH monitoring systems, products/services, heavy in the | Perceived-N
compressor controls automotive industry Actual-Y
SARLIN — Sarlin Balance Demand expander, Regional-Y
MARIETTA, GA & measurements, system Perceived-Y
FINLAND audits. Active in pulp & paper, | Actual-Y
wood products
HONEYWELL — XCEED, system audits, Demand expander & controls Regional-Y
VARIOUS, U.S. system surveys (see APT) Perceived-Y
Actual-Y
APT — ANNAPOLIS | Compressor controls, system | Owned by Honeywell Regional-N
JUNCTION, MD controls, system audits Perceived-N
Actual-N
AIROMETRIX Airometrix One-time detailed Regional-Y
MANUFACTURING measurement for compressor | Perceived-Y
— DENVER, CO performance and leak Actual-N
measurement
INGERSOLL RAND SCADA and Internet Monitoring is focused on Regional-Y
monitoring predictive maintenance Perceived-N
Actual-N
CONSERVAIR — ConservAIR Pressure/flow controller (may Regional-Y
KENOSHA, WI also be developing compressor | Perceived-Y
controls) Actual-N
ZEKS — WEST XpandAIR and TargetAir Demand expander & controls Regional-N
CHESTER, PA Perceived-N
Actual-N
AUDITAIR — AuditAir One-time measurements and Regional-N
MARKHAM, ON detailed system audit Perceived-N
Actual-N
AIR TECHNOLOGIES | MonitAIR, ManagAIR, and Software and guarantee Regional-N
— CoLumBUS, OH | DirectAIR service, compressed air Perceived-N
surveys Actual-N
COMPRESSOR Turbomachinery control Focus on large centrifugal Regional-N
CONTROLS packages — worldwide market | machines but do have some Perceived-N
CORPORATION — positive displacement controls | Actual-N
DES MOINES, |A
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Airometrix has crested a program (ponsored by utilities) usng their patented
metering device and the Internet. A compressed air user would get the meter
freeif they keep checking ther equipment for three years and entering periodic
datainto the Airometrix web Ste.

Thelast column of Table 17 summarizes PEA’s opinions about the competitive
nature of each firm. The column indicates an opinion about three competition
areas if the firm is competitive in the Northwest region (Oregon, Washington,
Idaho, and Montand); if the firm might be perceived by compressed air end-
users to be offering a smilar product; and findly, if we believe that they are an
actually competitor to SAV-AIR. These opinions were not determined through
end-user or market actor interviews and so may not accurately reflect
competitive stance.
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V. Compressed Air Challenge Update

A. Introduction

PEA peformed a reaed, but independent study assessing the training
programs of the Compressed Air Challenge (CAC), a ndtiond effort to
encourage compressed air sysem optimization through promoation, training,
certification, and improved information on equipment efficiency. A complete
description of CAC is provided in Appendix D of the firs MPER. As part of
PEA’s interviews for the SAV-AIR evauation, we asked questions focusing on
the CAC training.

PEA consdered whether the Compressed Air Challenge is affecting how
indugtria customers with large compressed air systems think about and manage
their compressed air systems. It isimportant to examine CAC's effect on large
indugtrid customers because SAV-AIR targets this market sector. It is
necessary to understand how the impact of CAC may in turn affect perceptions
of SAV-AIR. This second MPER includes results of 27 end-user telephone
surveys on their opinion of the CAC training. These surveys were a portion of
the end-user surveys aso described in this report.

Ninety-two percent of the class participants interviewed responded positively
regarding their Level | class experience. No outstanding criticisms were made
about the class content.  Although there were afew negative comments (such as
needing to hold the class in a nicer location), there were no repeated concerns
or issues that would indicate problems. The interviews aso reveded that the
Level | class raised the awvareness of the mgority of the participants regarding
the cost of compressed air and the importance of fixing lesks. Evidence that the
class motivates participants to act is probably the most important success
indicator for market transformation. Seventy-five percent of those attending the
class sad that they made, or are in the process of making, improvements to
their compressed air system because of what they learned in the class.

B. CAC Evaluation Approach and Methodology

PEA’s evaudion of the CAC for the second MPER includes gathering,
reporting, and synthesizing information, and making observations based on the
following activities
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Conducting telephone interviews with 27 compressed air end-users
throughout the Northwest region

Reviewing the CAC web Ste
Reviewing the current state of CAC class offeringsin the Northwest.

PEA’s survey inquiries for CAC conssted of saven questions within the larger
SAV-AIR market sudy survey ingrument. The questions were specificaly
developed to evaluate the CAC's Level | training program in the Northwest
region, as wel as to ascertain participant expectations for a more advanced
class. A copy of the survey insrument is provided in Appendix A.

C. Key Findings from CAC Surveys

The fallowing highlights the findings from the survey of 27 compressed air end-
usrs. The highlights are divided into the following categories:

Awareness of the Program and Training Courses
Suggested Improvements for the Level | Training Course
Impact of the Level | Training Course

Expectations for the Level 11 Training Class

Awareness of Program and Level | Training Course Among
End-users

As the interviewing process for gathering information from major compressed
ar end-users progressed, it became apparent that few of the selected
population of end-users were aware of the CAC program and the Level |
training course. Only one individud had heard of CAC and, athough he did not
participate in a class, someone ese in his company had attended. In order to
ensure that we obtained adequate feedback on the CAC program, we added
twelve class participant names to the ligt of interviewees. Thus of the 27 end
users surveyed, 13 had heard of CAC and 12 had participated in aclass.
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Improvements for the Level | Training Course

All twelve of the class participants answered the question on how the CAC
training could be improved. Six of the respondents fdlt the class was good asiit
gands and did not need improvements. The following ligts the suggested
improvements provided by the other Six respondents:

> Pre-work needsto arrive earlier.
> Needsa nicer location (this person attended the Seattle class.)

> Need more specific examples of equipment and systems and what
equipment is efficient.

> The class should be held at a plant so attendees could see how CA
isactually used.

> |t took too long.

> Maybe make it two days.

Impact of the Level | Training Course

The respondents were asked what the most important thing was that they
learned from the training. The mgority, nine of the twelve respondents,
indicated an increased awareness about how much compressed air costs. Two
people mentioned that they had learned about the importance of fixing air lesks.
Only one person clamed they learned nothing new and it was just review.

Respondents were also asked what they liked best about the Level | class. The
following comments are notable:

> Learned alot. The atmosphere was good and relaxed.
> The one-on-one work groups.

> Combination of instructors and their diversity of background.
Source book good.

> Interaction with other people from other plants.

[FEA
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> Getting the knowledge and information to help find problems in
the plant.

> One day. Manuals are good. Good reference materials. Lots of
practice exercises. Several instructors. Small group (class had
35). Pre-work with own plant information made it realistic and
able to accomplish actual work even when in class.

> |nformation to save money on bottom line.

> |t was not boring. Thinking about how expensive compressed air
isand how to approach management with this information.

One person said that nothing stood out.  This was the same individud that felt
they had learned nothing new.

Respondents were aso asked if they had implemented any improvements in
their plant because of the CAC training. Of the three questions related to
impact, this question reveds the most regarding the success of the training.
Nine of the twelve answvered yes and explained what they did. The following
answers are of particular interest:

> Yes, fixed leaks and make sure that compressed air is used
correctly.

> Yes, $125,000 worth of changes. Expect to save $54,000/year.
Working with PUD to put in a 10" closed loop, air header, new
water drains, and relocate air compressors.

> Yes, Ingtalling blowers for cleaning tools and looking into
intermittent uses of compressed air.

> Yes, installed a timed solenoid valve, instead of constant drain.
Other ideas are in the works.

> Yes, changed plumbing. Getting the plumbing to where there are
the least restrictions. Better quality air by relocating filters further
down the line. We have a fairly new system but I'm still finding
leaks.
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> Yes, audit and plan to implement design changes and purchase
equi pment.

> Yes, beginning to redo the fittings in the system. Changing them
over to swage-lock fittings.

> Yes, |leak detection.
> Yes, Put regulators, valves, and timers on blowdown nozzes.

The individua who felt that he had learned nothing new said thet his plant was
dready doing everything that the class teaches.

Expectations for Level Il Training Class

Eight of the twelve class participants have specific expectations for an advanced
class. Two indicated interest in having a more hands-on type class. One
person wants the class to focus more specificaly on their own plant with details
on how to evauate their own plant. Two people want to see more information
on how to caculate and account efficiency gains and energy cods. The
following comments are interesting:

> More detail on working with utilities regarding opportunities to fit
into programs.

> Advanced maintenance technigues on compressors, like how to
tear apart a loader.

> Monitoring techniques like SAV-AIR.
> [|'djust liketo do Level | over again.

One person felt that he'd gotten enough with Level | and was unsure how
beneficid learning cdculaions would be for him since he is a hands-on type

person.

[FEA
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D. Compressed Air Challenge Web Site

The CAC webdte is now easly and quickly accessble via a link from the
Alliance website. This linkage was not present earlier. Easy access to the Site
using a search engine requires typing in the full phase, not just the CAC initids.
Accessing the CAC web ste from the Energy Ideas Clearinghouse (EIC)
webdite is not straightforward, as there does not appear to be a direct link to
the CAC webste from the EIC website. Also, the events calendar for the EIC
does not list the scheduled CAC Level | classesfor Fall 2000.

E. State of Class Offerings in the Northwest

The information presented in this section comes from attending CAC Advisory
Board mestings, discussons, and communications with Blar Callins (CAC
Project Coordinator at the Alliance) and the Northwest Energy Education
Ingitute (NEEI) a Lane Community College. Heen Vidahl a NEEI
coordinates and tracks the regidtration, bookkeeping, and data gathering
processes for the classes. She aso assists the co-hosts during the class.

Five CAC Level | classes were offered in the Pacific Northwest in different
locations in June 2000. Table 18 shows the tota number of attendees for each
class and the number of end users per class.

The regidration and class evauation forms were not available for analyssin this
report. However, a preliminary look at the attendance database provided by
NEEI reveded that out of the 111 attendees, 33 are not direct end-users of
compressed ar. Indead, they are vendors, consultants, and utility staff
members. A more thorough look &t the data from these forms will be presented
in the third MPER.

Table - 18: CAC Level | Classes in the Northwest — June 2000

LOCATION NUMBER ATTENDING NUMBER OF END USERS
PER CLASS
SPOKANE, WA 22 16 (72%)
SEATTLE, WA 42 28 (67%)
[FE24] SAV-AR MARKET TRANSFORMATION INITIATIVE MPER #2
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PORTLAND, OR 20 18 (90%)
MEDFORD, OR 12 8 (67%)
MISSOULA, MT 15 8 (53%)
TOTAL 111 78 (70%)

For the year 2000, CAC intends to offer atota of eleven Level | classes. This
isasubstantial increase over the Six classes offered in 1999. Six Level | classes
are scheduled for Fal 2000, and four of the sx have definite dates scheduled.
Dates and locations for the Sx classes are shown in Table 19:

Table - 19: Scheduled CAC Classes for Fall 2000

LOCATION DATE
YAKIMA, WA 9/7/2000
BEND, OR 9/12/2000
BOISE, ID 9/27/2000
LONGVIEW, WA 10/11/2000
TACOMA/SEATTLE, WA Sept./Oct. 2000
BILLINGS, MT Sept./Oct. 2000

The marketing effort for a CAC Level 11 is tentatively scheduled to begin in
November 2000. Panning for the marketing effort is currently underway.
These will bethefirg Level Il class held in the Pecific Northwest (others have
been held in other parts of the country). Sesitle WA is the selected location,
but the exact site, sponsor, and date have not been determined.

The main concerns that the CAC Advisory Board continues to work on are
reducing codts, generating income while kegping reasonable tuition, successfully
marketing to end users, and maintaining vendor neutrality.
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V. Issues and Recommendations

These issues and recommendations for both SAV-AIR and Compressed Air
Challenge are presented in gpproximate order of significance.

A. SAV-AIR Issues and Recommendations
Issue: Support of SAV-AIR for Alliance Market Transformation

SAV-AIR is a afinancid crossroads — ther ability to solicit the right type of
investment capital and other financia support will alow accderated growth and
fulfillment of the market transformation goas of the Alliance. Interest in the
SAV-AIR gpproach is increasing dramatically over time, with recent activity
linked to their successful demondiration project. The SAV-AIR team currently
assembled has “the right suff” for carrying on their misson of permanently
changing the way compressed air is managed.

Recommendation

Continued support of SAV-AIR by the Alliance will assgt them in
pursuing their accelerated growth path rather than a more limited curve.
Although SAV-AIR has not been &ble to bring al sx beta
demongration dtes past the Phase | — Performance Evaluation
assessment, some of these origina contacts will likely soon implement
Phase Il — System Optimization. In addition, SAV-AIR is on the
cusp of making sgnificant inroads in one firm in the wood products
industry.  This particular industry has drong tendencies toward
technology replication, both within each company and across the
industry. It gppears SAV-AIR is on the edge of making this happen.

The Alliance may wish to have some commitment or milestones from
SAV-AIR for its continued financid support. A “pay for performance’
scheme where delivered implementation or evaluated savings would be
the criteria for Alliance payments would be one way. An dternative
would be for the Alliance to match funding tha SAV-AIR obtains
through other parties.
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Issue: Maintaining Financial Momentum

SAV-AIR 4ill has a need to demondtrate their technology, gain experience and
credibility, and generate revenues. These needs are acute, and SAV-AIR is
catanly aware of them. The origind gods for SAV-AIR included
demondrations across a diverse st of indudries and in al areas of the
Northwest region. These gods were, and dill are, reasonable and well
consdered, but they might now be supplanted by the immediate need of closing
sdes.

Recommendation

Even if it does not meet their own or the Alliance's originaly sated
gods, SAV-AIR should pursue the most direct course that alows them
immediate opportunities to demondrate ther technology: that is
implementation of Phase Il — System Optimization and Phase 111 —
Ongoing Service (including monitoring) where savings are accrued and
can be documented. These immediate opportunities may have saes
focused in the single industry of wood products, or even with just one
wood products firm, however it's SAV-AIR’s best bet to demonstrate
success, enhance their reputation, and assure financid survivd. This
may require that the Alliance reviseits gods or timetable for beta stesin
other indudtries.

Issue:  Conversion of System Optimization to Ongoing
Monitoring

It is not yet clear that dl customers that eventudly purchase the Phase 1
sarvices of System Optimization will aso eventudly contract for Phase 111 —
Ongoing Service (including monitoring). Sales of ongoing services are critical
to the gods of the Alliance for savings persstence, and are an important
revenue source for SAV-AIR. Finding a way to ensure that customers who
ingd| the SAV-AIR Phase |1 — System Optimization aso use Phase |11, which
includes syslem monitoring, is essentid.
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Recommendation

SAV-AIR should consider contract structures that make it more likely
that ongoing monitoring is part of each sysem ingalation. A sde of
equipment and ongoing services st up as an ingdlment sde, bundling
the SAV-AIR hardware and compressed air system upgrades, aong
with ongoing monitoring, may be considered as an gpproach.

Issue: SAV-AIR Marketing Contacts

SAV-AIR has made numerous contacts and a number of Phase | and Phase 11
sales outsde of ther origind beta commitments to the Alliance. SAV-AIR has
relied to date primarily on high-level corporate contacts and introductions for
ther sarvices. This is an effective gpproach, but limited to firms where they
have high-level contacts. Sales without these introductions will likely be more
difficullt.

Recommendation

Although it may not gppear absolutdy necessary in the short run, it will
eventudly be vauable to close sdes based on inquiries originating at
various levels within an organizetion. Plant operation and maintenance
personne are (unfortunately) somewhat complacent about the state of
the compressed air system, and skeptica of the need or vaue of
improvements. A means to reach O&M gaff through this veil should
eventudly become part of the SAV-AIR repertoire of marketing
materids.  SAV-AIR may inevitably be a high-levd sae, but they
should consder developing a sufficiently persuasive case regarding
energy and non-energy benefits to interest every leve in an organization.

Issue: Non-energy Benefit Documentation

Documentation of non-energy benefits are essentia for codt-effectivity, both for
the Alliance, SAV-AIR’ s sdes, and perhaps more importantly, for the customer
themsdves.  Although most customers are likely to judify capitd investments
like SAV-AIR based on the energy cost savings aone, it may often be the non-
energy benefits of improved reliability, reduced pressure variaions, or
eliminated operationd hasdes that engender red support from hands-on gtaff in
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maintenance and operations. These personne are the ones that can make a
SAV-AIR indallation a clear success.

Recommendation

Although no grong conclusons can be made yet about non-energy
benefits, we believe that they are significant and can be described
eventualy. Once more plants are usng SAV-AIR System Optimization
(Phase I1) other data points for non-energy benefits will be gathered.
SAV-AIR should investigate any indications from customers about non-
energy benefits, noting anecdotes or real numbers in terms of reduced
plant shut downs, improvements in product throughput, or decreased
maintenance.

Issue: Marketing Materials Development

The SAV-AIR marketing materids provide good basc communication about
the tool, but the sales approach needs to better articulate bottom-line results.
Excessvely technicd materid isfor engineering staff and should be directed only
at that audience.

Recommendation

Improve the case study to address potentid customers at different
organizationd levds. SAV-AIR should invest in working with a
marketing consultant to give their sdes materias a professond polish
and depth of content appropriate to the target audience. Some of the
content could dso be drawn from the business plan. Additiondly,
SAV-AIR needs a fully functional website, While SAV-AIR may not
need this to recruit additiona prospects at this time, it may hdp
customers dready interested in SAV-AIR understand this complicated
product.

Issue: Compressed Air Economic Analysis Tool (Airmonics)

SAV-AIR has developed a ssimple tool for compressed air economic anadysis
cdled Airmonics. The tool currently appears to use gross average rates,
including service charges, demand charge, energy charge, and power factor.
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Although the graoss average will usudly provide a reasonable estimate of codts,
more accurate rates should be used. In addition, demand charges can be
Sgnificant for some utilities and pesk demand savings might be gained from
judicious control of air compressors.

Recommendation

Congder caculating energy cost savings by using coincident demand
savings, totd energy savings, and incrementd rates for both demand
and energy. For example, rather than usng akWh rate that averages dl
charges, use the last block energy charge and demand charge, times the
savings for each.

Actud indudtrid rate schedules of the serving dectric utility should be
used whenever possble. Rates are usudly available from the utility, if
not from the customer.

B. Compressed Air Challenge Issues and
Recommendations

Issue: Vendor Neutrality

Vendor neutrdity is a clearly stated god for the CAC program. The first
MPER pointed out that some of the experts and vendors surveyed repeatedly
expressed concerns that the course is biased. Some percelve a vested interest
on the part of the ingructors, in that particular compressors are represented
more often and as better than others. They felt that because the ingtructors are
from one manufacturer, they gppear to dominate the program, thus giving them
an unfar sdes advantage. It is interegting that in revisting this issue with the
end-users, not one mentioned any concerns regarding bias. (It should be noted
that there are no direct questions on the vendor neutrdity issue in ether survey.
Instead, the respondents were asked open-ended questions that alowed them
to express any issues, including any bias concerns.)

Recommendation

Maintaining vendor neutrality should continue to be a critical eement for
the credibility and success of the CAC program. Although, the end-
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users didn't express any concerns regarding this issue, vigilance should
be maintained regarding ingructor sdection and course content to
ensure neutraity. It is recognized that some of the best indructors
available in the region are associated with vendors, so perfect neutrdity
may be an unattainable goa. The recommendations of the firds MPER
may be congdered in light of this additiona information.

Issue: Low Attendance by End-Users (Customers)

The fird MPER dated that PEA’s review of class attendance records for the
Northwest indicated that end-users comprised a mgority of participants, but
only margindly so a 57%. PEA’s prdiminary andyss of the class records for
2000 indicates a 13% improvement in this area.  For dl classes, end-users
comprised 70% of the attendees. If attendance by end-users continues to
increase, this issue should become less of a concern as a market transformation
barrier.

Recommendation

We recommend continuing to examine and adjust the drategy for
promoting CAC classes to end-usars.  Although Portland's class did
not reach the goa of 24 attendees needed for the class to break even,
90% of the attendees were end-users. Obtaining this high percentage
of end-users is mogt likely due to the marketing strategy used in the
Portland area. Large end-users (200 HP and over) were targeted and
follow up cdls were made. Large end-users are thought to have more
dollars available for training and they may perceive a more serious need
for better compressed air management srategies than smdler end-
users. This drategy is worth consdering for other densdly populated
aress such as Sedttle. In dl cases, doing follow up cdls to the mailings
are strongly encouraged.

Issue: Low Awareness of the Program and Training Courses

As PEA progressed through the interview process it became apparent that of
the initidly selected population of compressed air end-users, most were not
aware of the CAC program and the Level | traning course. Only one
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individua had heard of CAC but had not participated in the class. Thisis an
indication that broader awareness of CAC should be promoted.

Recommendation

Ten respondents indicted that they were influenced by trade or
professond publications; that would suggest that advertisng and articles
might increase interest in CAC. Eleven said they were influenced by
cae dudies that could be presented in a newdetter.  Although
newdetters are expensve, this may be a onetime investment, making it
more palatable.

Issue: Lack of information about CAC on the Energy Ideas
Clearinghouse Website

The Energy Ideas Clearinghouse is aso an Alliance program. However,
accessing the CAC website from the Energy ldeas Clearinghouse (EIC)
website is not sraightforward. There does not appear to be a direct link to the
CAC website from the EIC website. Also, the events cdendar for the EIC
doesn't ligt the scheduled CAC Level | classesfor Fall 2000.

Recommendation

Have the EIC provide a direct link to the CAC website and place the
current CAC class schedule on the EIC event calendar.

Issue: Supporting Implementation of the CAC System
Approach at the Plant Level

The CAC Level | dass conveys fundamenta compressed air informeation and
sound compressed ar management practices. It provides students with
gpplication tools such as a seven-gtep action plan for implementing the systems-
approach in their plants.  Yet some survey respondents expressed concerns
about information learned in the dasssoom ever getting implemented a the
plant. One vendor is concerned that unless there is follow up with esch end-
user, the information learned will never be put into practice. In part, this
happens because managers are not well informed about the CAC efforts and
the importance of taking a systems-gpproach to managing their compressed air.
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Thus, managers are often not supportive of their saff spending time or money
putting into practice what they have learned in aclass.

Recommendation

To help solve this problem, the classes should dso include an action
plan and materids for sdling the systems-agpproach to management.
Attendees need to define what barriers they might see to “making it
happen” in their plant and develop some drategies for overcoming the
bariers.  When they leave the class, they should have a clear
understanding of what they need to do first to begin to make what they
have learned standard practice for their plant. We understand that this
type of materid isincluded in the Phase Il CAC class. We recommend
that if that module proves to be effective, it should be considered adso

for Phasel.
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SAV-AIR Evaluation End-user Survey 3-9-00

Introduction: | am of Pacific Energy Associates, a research firm in
Portland. We are conducting a research project for the Northwest Energy Efficiency
Alliance, a consortium of Northwest utilities and public energy agencies. We are
asking operators of large compressed air systems questions about their systems.
Your individual responses will be kept confidential. Summary reports on this
evaluation may be made available on the Alliance web site. The questions take about
15-20 minutes. Is now a good time to talk?

By participating in this survey end-users like you will help to influence new
approaches and training for improved management of compressed air systems.
There are potential energy cost savings and also the possibility of improving overall
productivity through new approaches to compressed air system operation.

1. What is the total horsepower of all air compressors in your system?
a Hp (Exact or Approximated?)
o
a [If less than 150 Hp, skip to 29.]

Throughout this survey we will talk about "compressed air system optimization." By
this we mean detailed evaluation, analysis, and changes to the entire compressed air
system - compressors, auxiliaries (air dryers, filters), controls, distribution, leaks, and
end-uses. Does this definition work for you?

General Interviewee Information

Contact Name:
Title:
Company:

City and State:
Telephone:
Email:
Industry:
Serving Utility:
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Compressed Air System Description

2. How many air compressors do you have on line in your plant?
number (Do not count back up units.)

3. Do you regard compressed air as an expensive part of your operations?
a Yes
a No
o Couldn't say

4. Do you have a rough idea of how much of your electric bill comes from
compressed air?

Yes — What is it? [Skip to 6.]
No

5. Would it be useful to your company to know your compressed air costs?
Yes — Why?
No — Why not?

Compressed Air System Management and Maintenance

6. Could you please describe the management approach for your compressed air
system?

7. What would you say are the objectives in managing your compressed air system?

8. Are any of the following also objectives for managing your compressed air
system? [Read from list.]
o Maintain continuous operation

a Insure system reliability
o Ensure adequate supply of air to end-uses
o Improved or increased production (fewer rejects)
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Maintain quality of air supplied (clean and dry air)

Control or reduce energy costs/energy use

Reduce capital costs (fewer compressors required)

Meet process quality standards

Improve safety

Reduce maintenance and repair for process machinery
Reduce maintenance and repair of the compressed air system

0O 00000 OQd

9. Among the items you've mentioned, what would you say are the top two objectives for
managing your compressed air system?

10. Do you use any long-term or short-term monitoring to help you manage your
compressed air system?

a Yes

o No [Skipto 12.]

11. Please describe the type of monitoring that you do.
(Probe: by yourself? By outside contractors?)

12. Do you have a regular leak detection routine or program in place at your facility?
a Yes
a No
o Couldn't say

13. If at anytime leaks are detected, is there a leak repair routine or program?
o Yes
a No
o Couldn’t say

14. What activities do you think would most help to improve the overall operation of
our compressed air system?
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15. Would any of the following also improve the overall operation of your compressed
air system? [Read from list.]
a Buy new, better, more reliable and efficient compressors
Replacing air filters
Improving control strategies
Detecting leaks
Repairing leaks
Performing regularly scheduled maintenance
Monitoring compressor motor load or current
Testing and replacing water traps
Re-assessing needs for pneumatic equipment vs. electric
Repairing failed equipment

OO0 O000O00O0Oo

16. Among the items you've mentioned, what would you say are the top two potential
iImprovements for your compressed air system?

17. What influences you the most in terms of adopting a new compressed air
strategy?
o books
web sites
Hearing about another companies success through case studies
Experience from within your company through a pilot project
Consultant recommendations
Vendor’'s recommendations
Articles or advertisements in a professional publication
Other

000000 O

18. If a compressed air improvement that works well for you, how likely is it that your
company would implement it in other plants? Would you say... (READ LIST)

a Very likely

o Somewhat likely

a Notatall likely IF NOT AT ALL: Why not?

19. What barriers do you face in getting your compressed air system to run more
effectively?
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20. Would you consider any of the following also as barriers to more effective
operation of your compressed air system? [Read from list.]
a Not enough staff time

No budget for activities related to improved efficiency

Efficiency measures are too expensive

Payback restrictions are too short

Focus is on production (keeping things running by any means necessary)
Lack of accountability for the compressed air systems or costs

Lack of management buy-in

Lack of technical expertise

Lack of training

Other

000U 00 00 D0 Do

21. Among the items you've mentioned, what would you say are the top two barriers to
effective operation of your compressed air system?

Efficiency / Optimization Services

22. In the last year, have any vendors approached your company to sell services to
optimize or reduce energy costs in your compressed air systems?

o Yes

o No [Skipto 27.]

o Couldn't say [Skip to 27.]

23. What kinds of companies were these?

Compressed air equipment vendor

Independent consultant or contractor

Energy service company

OEM (Original Equipment Manufacturer) equipment vendor
Other

0O000O0

24. Did you purchase this service?
a Yes
o No [Skipto 27.]
o Couldn't say [Skip to 27.]
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25. Why did you purchase the service?
[Prompt from list as necessary. Skip to 27.]

Q

00000000000 DO

Energy savings

Improve control over production

Improve efficiency in production

Improve safety

Increase reliability

Increase compressed air quality

Insure adequate supply of air to end uses
Improve company’s environmental practice
Improve maintenance

Control or reduce energy costs

Reduce capital costs

Meet plant quality standards

OB ettt e e e e e e e e e e e e eeeeeseeeseseeeeeeeeeeaeeas

26. Why didn’t you purchase this service?

0 000D 0O

Too expensive

No budget

Skeptical of energy savings estimates

Can do it ourselves, in-house

Presented to management; management did not approve
Still considering

Other
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The Northwest Energy Efficiency Alliance, for whom this survey is being performed, is
supporting a long-term compressed air monitoring and optimization service called
SAV-AIR. SAV-AIR will implement a comprehensive monitoring program and
provide real-time information and control capabilities to their customers. They will
monitor leakage rates, compressor operation, and provide ongoing
recommendations for the optimization of their customer's compressed air system.

27. Had you heard about SAV-AIR before this survey?
a Yes
a No [Skipto 29.]

28. Does this SAV-AIR approach sound like it might be useful for your facility?

Yes — Why?
No — Why not?

Training

29. How do you usually accomplish training for your staff on compressed air
systems?
o In-house
Vendor training courses
Utility training courses
Colleges/vocational schools
Professional associations
Don't provide compressed air operation training
Other:

000000

30. Have you heard of the Compressed Air Challenge? [We will have a “blurb” to
explain what CAC is if they ask.]

a Yes

o No [Skipto 37.]

31. Have you participated in a CAC training?
a Yes
a No
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32. In what way did the CAC class influence you the most? Or, What was the most
important thing that you learned from taking the class?

33. Inyour opinion, how could the CAC training be improved?

34. What did you like best about the CAC training?

35. What might you expect to gain from a more advanced CAC training course
(Level 11)?

o Nothing

36. Were any improvements implemented in your plant because of the CAC
training?
Yes — What were they?

No — Why not?

37. May we contact you periodically so we can learn more about your continued
observations and opinions of compressed air services?

a Yes

a No

Thank you for spending time talking with me. This information isimportant to promoting effective
and efficient compressed air operation in the region.
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SAV-AIR Evaluation Beta Survey 5-16-00

Planned for in-person interviews.

Introduction: | am of Pacific Energy Associates, a research firm in
Portland. We are calling on behalf of the Northwest Energy Efficiency Alliance, a
consortium of Northwest utilities. The Alliance is currently sponsoring a number of
customer services, one of which is SAV-AIR. Because you're a SAV-AIR customer,
we’d like to talk to you and get your feedback on the services. Would it be possible to
arrange an in-person interview sometime in the next few weeks? It will take about 45
minutes. ARRANGE APPOINTMENT. Just to let you know, your individual responses
will be kept confidential from other companies and SAV-AIR. Summary reports on
this evaluation may be made available on the Alliance web site. Thank you and | look
forward to meeting with you.

General Interviewee Information

Contact Name:
Title:
Company:

City and State:
Telephone:
Email:
Industry:
Serving Utility:

WHEN ON SITE, DO USUAL INTRODUCTIONS AND ALSO SAY THE
FOLLOWING.

As | mentioned when | called you, your individual responses will be kept confidential
from other companies and SAV-AIR. Summary reports on this evaluation may be
made available on the Alliance web site.
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Throughout this survey we will talk about "compressed air system optimization." By
this we mean detailed evaluation, analysis, and changes to the entire compressed air
system - compressors, auxiliaries (air dryers, filters), controls, distribution, leaks, and
end-uses. Does this definition work for you?

Compressed Air System Description

1. Can you confirm the air compressors used in your facility?
Compressor ID Compressor HP/status

2. Do you regard compressed air as an expensive part of your operations?
a Yes
a No
o Couldn't say

3. Before starting your work with SAV-AIR, did you have a rough idea of how much of
our electric bill came from compressed air?

Yes
No

4. IF NO: As a result of working with SAV-AIR, do you now have an idea?
Yes
No

5. Do you find it useful to your company to know your compressed air costs?
Yes
No

Compressed Air System Management and Maintenance

6. Could you please describe what the management approach was for your
compressed air system before you started working with SAV-AIR?
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7. Before working with SAV-AIR, what would you say were your objectives in
managing your compressed air system?

8. Before working with SAV-AIR were any of the following also objectives for
managing your compressed air system?
o Maintain continuous operation

Ensure adequate supply of air to end-uses

Improved or increased production (fewer rejects)

Maintain quality of air supplied (clean and dry air)

Control or reduce energy costs/energy use

Reduce capital costs (fewer compressors required)

Meet process quality standards

Improve safety

Reduce maintenance and repair for process machinery
Reduce maintenance and repair of the compressed air system

000U 00 00 D0 Do

9. Have your objectives for managing your compressed air system changed at all
since you started working with SAV-AIR? IF YES: In what way?

10. So would you say the change in objectives is related to working with SAV-AIR?
IF YES: In what way?
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11. Now I'd like to describe a number of compressed air management approaches
and tools. First, I'd like to know if you were already doing them before starting to work
with SAV-AIR. Then I'm going to ask you if you plan to start doing them in the future,
and whether that decision is a result of working with SAV-AIR.

Approach/Tool Already doing Now doing or plan to | IF YES: Result of
before SAV-AIR? do? work w/ SAV-AIR?

Short-term monitoring | Y N DK Y N DK Y N DK

of load or current

Long-term monitoring Y N DK Y N DK Y N DK

of load or current

Leak detection Y N DK Y N DK Y N DK

Leak repair Y N DK Y N DK Y N DK

Tracking compressed | Y N DK Y N DK Y N DK

air costs

Improving system Y N DK Y N DK Y N DK

control strategies

Assigning CAcoststo | Y N DK Y N DK Y N DK

cost centers

Using formal analysis | Y N DK Y N DK Y N DK

to justify improved

operation and

maintenance rather

than buying additional

compressors.

12. IF USED MONITORING: Could you describe the type of monitoring you did
before working with SAV-AIR? (PROBE: By yourself? By outside contractors?)

13. Do you plan to make any changes to your monitoring approach as a result of
working with SAV-AIR?

Yes
No

14. IF YES: What types of changes?
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15. IF DIDN'T DO MONITORING BEFORE, BUT NOW PLAN TO: What type of
monitoring do you plan to do?

16. Do you plan to enter into a contract with SAV-AIR for long-term monitoring and
management services? IF YES: What will it involve? IF NO: Why not?

17.

What influences you the most in terms of adopting new compressed air

management tools or approaches?

]

000000000 o

books

web sites

peers/peer groups/organizations

CAC or other CA classes

Hearing about another companies success through case studies
Experience from within your company through a pilot project
Consultant recommendations

SAV-AIR’s recommendations

Vendor’'s recommendations

Articles or advertisements in a professional publication
Other

18. If a compressed air improvement that works well for you, how likely is it that your
company would implement it in other plants? Would you say... (READ LIST)

Q
a
a

Very likely
Somewhat likely
Not at all likely IF NOT AT ALL: Why not?

19. Before working with SAV-AIR, what barriers did you face in getting your
compressed air system to run more efficiently?
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20. Were any of the following barriers to more effective operation of your
compressed air system? [Read from list.]
Not enough staff time

No budget for activities related to improved efficiency

Efficiency measures are too expensive

Payback restrictions are too short

Focus is on production (keeping things running by any means necessary)
Lack of accountability for the compressed air systems or costs

Lack of information about the performance of the system

Lack of management buy-in

Lack of technical expertise

Lack of training

Other

0O 00O 000000 QOD

21. What were the top two barriers to effective operation of your compressed air system?

22. Do you think working with SAV-AIR has or will help you overcome any of these barriers?
IF YES: In what way?

23. What have been SAV-AIR’s main recommendations for system improvement and
optimization?

24. Do you plan to implement any additional SAV-AIR recommendations? IF YES:
Which ones? How soon? IF NO: Which ones? Why not?

25. Besides what was recommended and implemented by SAV-AIR, are you making
other changes to achieve system optimization? (PROBE.: Staff with appropriate
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decision making responsibilities are communicated with and involved; work orders,
urchase orders, contracts, etc. drawn up as necessary for system changes.).

26. What features would you like to the see in the compressed air control panel and
software used by SAV-AIR?

27. In addition to providing compressed air management information and energy cost
savings, the SAV-AIR system may have other benefits to your plant and production.
What do you see as other benefits? [PROBE: reduced production downtime, reduced
production waste, predictable CA system maintenance, ability to focus on core
business, etc.]

28. IF ANY BENEFITS: Can you provide any anecdotes or assign a value to these
additional benefits?

SAV-AIR Satisfaction

The next series of questions deals with your experiences with SAV-AIR and your
satisfaction so far with their services. I'm going to read you a series of statements.
Please respond to each statement with “no” if you disagree and “yes” if you agree.
You may also respond with “don’t know.” (FOR EACH ‘No” RESPONSE, ASK WHY)

29. So far SAV-AIR has delivered useful information about system function, system
efficiency, and opportunities for improvement. [1 Yes [J No

IF ANSWERED NO, ASK WHY:
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30. SAV-AIR’s periodic reports on my compressed air are useful and appropriate for
my needs. 0 Yes [ No

IF ANSWERED NO, ASK WHY:

31. The SAV-AIR team is easy to work with. [ Yes O No

IF ANSWERED NO, ASK WHY:

32. The SAV-AIR team has the skills and knowledge to meet our needs for
compressed air system management. [J Yes [ No

IF ANSWERED NO, ASK WHY:

33. The SAV-AIR team has clearly explained and quantified the potential energy
benefits of the recommended system improvements versus the costs.
O Yes [ No

IF ANSWERED NO, ASK WHY:

34. SAV-AIR has identified potential non-energy benefits that are important to our
plant. 0 Yes O No

IF ANSWERED NO, ASK WHY:

35. So far | am satisfied with SAV-AIR'’s services. 0 Yes O No
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IF ANSWERED NO, ASK WHY:

36. I would recommend SAV-AIR’s services to other plants in my company without
hesitation. 0 Yes O No

IF ANSWERED NO, ASK WHY:

37. 1 would recommend SAV-AIR'’s services to colleagues at other companies without
hesitation. 0 Yes O No

IF ANSWERED NO, ASK WHY:

38. What's the main reason you decided to work with SAV-AIR?

39. So far, what do you like best about SAV-AIR’s services?

40. Do you have any concerns or guestions about SAV-AIR? IF YES: What?

Training

41. How do you usually accomplish training for your staff on compressed air
systems?
m] In-house
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Vendor training courses

Utility training courses

Colleges/vocational schools

Professional associations

Don't provide compressed air operation training
Other:

00000 o

42. Have you heard of the Compressed Air Challenge?
a Yes
o No [Skipto 37.]

43. Have you participated in CAC training?
a Yes
a No

44. In what way did the CAC class influence you the most? Or, What was the most
important thing that you learned from taking the class?

45, In your opinion, how could the CAC training be improved?

46. What did you like best about the CAC training?

47. What might you expect to gain from a more advanced CAC training course
(Level 11)?

a Nothing

48. Were any improvements implemented in your plant because of the CAC
training?
Yes — What were they?

No — Why not?
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49. May we contact you periodically so we can learn more about your continued
observations and opinions of compressed air services and your experience with
SAV-AIR?

a Yes

a No

Thank you for spending time talking with me. This information is important to
promoting effective and efficient compressed air operation in the region.
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Detailed Review of Marketing Materials
Marketing Brochure

The brochure reviewed for this report was written and laid out by the SAV-
AIR team and included in its most recent business plan dated July 12, 2000.
Our understanding isthat it was prepared without outside assistance.

The brochure is a good gtart as a portable “caling card.” It has been much
improved since the first draft was produced in the early spring. The content is
more robust and the layout and graphics more deliberate. SAV-AIR might
congder further refining it, utilizing a marketing consultant and grgphic designer.
We envision that the consultant would work with the team on dl their marketing
materials and coordinate with both the graphic and web dte designers. These
would probably be two different people, but they would need to work together
to design a consistent look.

Below are some specific aspects of the brochure that we believe need further
enhancement. Many of the suggestions below would aso gpply to the web site.

Overall Look and Feel

Currently the brochure has a*home spun” look. A graphic designer could help
bring amore professona polish to it.

Customer/Audience Targeting

The team should think further about whether the brochure powerfully describes
how SAV-AIR can address their target customer/audience’ s key needs and
concerns. ldedly, the brochure should spesk to staff a multiple levels of the
organization — from air compressor operator to CFO — as multi-level marketing
is necessary for SAV-AIR'sintegrated approach. The sections “ Why Is SAV-
AIR Compelling?” and “ SAV-AIR can...” provide a good Sart a defining
and answering those concerns. We recommend combining these two sections
(asthereiis afar hit of repetition) and making them a centerpiece, rather than
placing them on a back flap.

[FEA
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Content

The brochure' s content and language could be more punchy and powerful. The
description of benefits needs to be more pointed, vivid, and results-oriented.
Again, a marketing consultant could be helpful here. For example, perhaps
indead of SAV-AIR can “Increase compressed air reliability,” say:
“Increase compressed air reliability to stabilize production processes and
reduce down time.” If you state, “ Defines compressed air system costs as
a production cost,” it does not directly say how that addresses a need and
provides a gpecific bottom-line benefit. ~ Smilarly, “ Supports facility
maintenance and engineering services.” How? The question to ask about
each point made is whether it clearly explains to the reader the distinct ways that
SAV-AIR can address key customer needs/concerns.

The section titled “ SAV-AIR Services’ might be combined with “ The SAV-
AIR Difference’” and have the latter titte. The current services description
needs to grab the reader’s attention and make SAV-AIR stand out. Also, the
theme on the front of the brochure emphasizes energy efficiency, which may not
be the best way to capture the attention of potential customers. Findly, when
results are avalable for the beta dtes, the key bottom line energy and non-
energy benefits of these projects should be described, assuming customers give
permission. Pithy customer quotes should be included.

As mentioned above, the brochure and other marketing materias need to spesk
to the pergpective and concerns of gaff a multiple organizationd levels. Staff a
the operations and maintenance level will probably be most concerned with how
SAV-AIR can increase system reliability, reduce maintenance costs over time,
and keep production lines running. CFOs will be more concerned with stable
and increased productivity, and reduction of both operational and capital costs.
A paticularly effective way to convincingly convey this information would be
through the beta ste descriptions emphasizing bottom line savings and other
tangible benefits. The “before and after” overview of the Willamette Industries
project isagood example, if permisson can be obtained to use this information.

One-Page Marketing Flyer

Many of the comments about the brochure apply to this flyer. The flyer should
cut to the chase with results and benefits that grab the reader’s attention and
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resonate with their needs and concerns; use punchy, powerful sales-oriented
language and describe success stories.

Web Site

SAV-AIR has established a web sSte address, but at this point it is under
condruction. So far, it contains only a genera one-paragraph introduction,
contact information, and a ten-item bullet list of services.

While we redize that SAV-AIR's current primary marketing approach is to
cultivate their high-level persond contacts a target companies, their web Ste
can dill play a key marketing function. As noted in their June 2000 Summary
Report, they are continuing to make contacts with new customers as well as
other market players such as utilities and agencies. Since SAV-AIR's sarvices
are comprehensive, as well as somewhat complex, a strong web ste can play a
critical role in conveying image, message, and service content.

The Internet has become integral to doing business. These days having an
effective and well-organized web Ste conveys to customers that the company
itself has these qudlities. In short, rightly or wrongly, customers are increasingly
regarding web Sites as indicative of the value and competence of companies.

SAV-AIR should invest in working with a marketing consultant and web Ste
developer/designer to develop their web gte to give it professond polish and
depth of content agppropriate to their target audience. Some of the content
could be drawn from the Business Plan, athough there are obvioudy issues of
confidentidity to consider. Another important outcome will be that the web ste
content and “look” can be leveraged to other marketing materias, proposals,
presentations, and meetings.  So while it will take hard work and thought to
caefully craft how SAV-AIR's services and benefits are described and
conveyed, thiswork will pay off many times over.

Customer Proposals

General Tone and Focus

The proposal contained a lot of good information. It is very careful to explain
the process, methodology, and results in detail, much as a straightforward
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report might. The technical and analytica capabilities of the team are clear. But
the report needs to get to the bottom line much earlier and have a confident
marketing tone, rather than a more academic one.

Sales Pitch

It should take any reader, whether a CFO or a plant-level person, five to ten
minutes maximum to understand the bottom line project results and how they
will solve their problems and meet their needs. The compelling reasons to keep
them reading for those five minutes should be obvious within the firg fifteen
seconds of looking a the proposd. It needs to spesk directly to the
perspective of the decison-maker. This information should be contained in a
one-page or shorter Executive Summary. Otherwise, paticularly with a
CFO, you may lose their attention. SAV-AIR needs to flex its sdling muscles.
While the proposal we reviewed did not seem to do this, these goals are met
effectively in the Business Plan, whose language could be used for future
proposals.

Indeed, in SAV-AIR's Business Plan it dates that: “ We believe that our
products and services are best delivered initially at ‘higher’ levels in
industrial corporations using a ‘top down’ approach.” To take such atop
down approach, materials must be targeted appropriately.

Technical Information

The detailed methodology and analys's information can be put in an appendix,
dthough even this information, as we reviewed it, would benefit from some
amplification. Only provide what is absolutely necessary to back up the
datementsin the executive summary.

The explanation of the costs versus savings and the resulting payback period
could be clearer. This information needs to be laid out dl together, clearly
showing the precise payback and how it was caculated.

Findly, the proposd contains a far amount of discusson on the funding
arrangement with the Alliance and the fact that the customer is a beta Ste.
While acknowledging the Alliance' s support is gppropriate, particularly since it
relates directly to project funding and payback, SAV-AIR should not focus too
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much on the fact that the customer is a beta Ste. Whatever is said about this
should be more postive. Otherwise, a CFO or other decision-maker might
perceive purchase of the services as unusudly risky or be concerned about the
company being around in the future.

Business Plan
Description of Target Market

The Business Plan clearly describes the SAV-AIR target market. What needs
alittle more refining is the number of customers within their target market. The
plan aso says the wood products industry is a specific initid target, but does not
edimate the size of this market in terms of numbers of potentiad customers.
Having these more refined numbers would help in assessng therr busness
planning strategies and spreadshests.

Marketing Strategy

SAV-AIR's marketing strategy could be sharper and more finely drawn. One
of the centrd drategiesis to form srategic dliances with other service providers
and utilities. We have severd questions and concerns about this gpproach:

Should SAV-AIR look to utilities for sgnificant funding, given the
uncertain and evolving nature of deregulation? Is there going to be
enough funding to be of red use? Aswe have seen in Oregon, in some
gtuations over the near term, the public purpose pie has been diced
farly findy, leaving a rdaivdy smdl amount for indudrid program
development and implementation. Also, can SAV-AIR avoid the
potentia to get pulled in different directions by utility requests, program
requirements, and politics? This last issue has been the bane of many
efficiency providers and energy services companies nationwide.

There gppears to be no description of if and how SAV-AIR plans to
either support Compressed Air Challenge or tap into its participants as
potential customers. The work of this report shows that there appears
to be a relaionship between knowledge of compressed air issues and
an interest in improving efficiency. SAV-AIR might congder offering
some form of sponsorship or support to CAC.
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While SAV-AIR needs to develop its ddivery infrastructure, it dso
needs to be more specific about exactly how it plans to have other
companies and service providers use SAV-AIR tools and offer SAV-
AIR sarvices. They need to more clearly describe who they plan to
approach, how they will gpproach them, and what the specific financia
and legd agreements will be. They aso need to explicitly incorporate
the financia results of those agreements into their business plan. If they
use this approach, SAV-AIR needs to think carefully about how it can
do thisto its advantage in terms of protecting and promoting its services
and reputation, and being successful in the market. While a god and
indicator of market transformation from the Alliance perspective is to
have the broader market respond with similar services, SAV-AIR
needs to protect its interestsfirs.

In refining the strategy described above, SAV-AIR needs to make
clearer digtinctions among the “stakeholders’ they envison working
with. For example: utilities, the unregulated energy service company
subgdiaries of utilities, other types of energy service companies
including those providing compressed air sarvices like SAV-AIR'S,
independent consultants and “ar auditors’, engineering service
companies, etc. If the best type of partnersis not yet clear, SAV-AIR
needs a Strategy to quickly apply triage, lest they be pulled in too many
directions.

SAV-AIR should consder whether potentid funders might be
concerned about the gpproach of relying on utilities and on building
business using other companies as vehicles. If they anticipate any
concerns, they should address those in the business plan.

Description of Competitors

Comptitor description is well organized and clear. They have a good amount
of detail on each of their key competitors services.

What appears to be missing is any detailed description of a drategic plan to
prevall over the competitors that present the grestest immediate or potentia
threat. Even if SAV-AIR's sarvices are unique and better, competitors may
have other sgnificant advantages in how they are perceved by customers,
including being firg-to-market, having alarge a skilled sdes force, lower prices,
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and having name recognition. SAV-AIR needs a clear strategy for how they
will address these potentid competitive advantages both in terms of their
marketing strategy and their saes approach.
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