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Section

In today’s environment of shrinking budgets, rising energy costs, and increasing environmental
concern, building owners in all sectors are being asked to take the lead in reducing energy
consumption. Successful energy and asset upgrade programs follow a well known pattern in moving
from concept to completion.

Step 1, the Management and Financial
Framework, is often set by the Owner in

Four Stages of an Energy and Asset Upgrade

Program discussion with a trusted energy provider
or energy service specialist. Management
responsibilities, financial criteria, financing

@ sources, internal resources, and overall
e objectives are generally identified at this
and Financial point.

Framework
Step 2, is the definition of subprojects, or

Definition of Subprojects Energy and Asset Upgrade Plan.
"Energy and Asset Upgrade Plan” Specific tangible subprojects are identified
_ by fitting the criteria established in Step 1.
@ [z Costs, benefits, and concerns are all

quantified. Affected staff review

- o suggestions and provide input. A group of
Monitoring and Verification @ subprojects, often including dozens or
hundreds of specific opportunities, is
targeted for implementation.

Step 3, is the actual Implementation of the targeted initiatives. There are a number of ways to get the
work done, involving various degrees of involvement by engineers, contractors, and specialist energy
service providers. The Owner will have a significant degree of involvement through the process. This
step often includes complementary services such as staff training, plant operation outsourcing, or
staff/public awareness programs.

Monitoring and Verification, Step 4, provides regular feedback to indicate project success with
respect to the criteria established in Step 1. It is also used to identify problems so they can be
resolved as quickly as possible.

The Building Opportunities for Savings System is an internet-based structured process for
managing the information related to an EAUP. It is used in undertaking Step 2, assembling an Energy
and Asset Upgrade Plan and provides all the features required for Step 4, Monitoring and Verification.
It is a toolkit to help the audit team hold down costs, maximize the quality and reliability of the plan, and
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present results that are both visually attractive and consistent. At step 3, it is a valuable resource for
design engineers and construction managers. Once the EAUP proceeds to Step 4,
managingenergy.com provides full M&V functionality. And it extends the long-term value of the
EAUP to the building owner by providing a structured database of building technical information that
can be retained for future operation and maintenance reference, or mapped into a computerized
maintenance management program.

managingenergy.com provides a solid foundation for moving from management objectives to
implementation. It ties the goals of the organization to the program implementation and end results.

More information on managingenergy.com, including an interactive flash demo, is available at
www.managingenergy.com.

Energy Asset Upgrade Planning is ideally suited to online cooperation, because it normally requires
input from many people in several organizations. It provides a seamless network to link the efforts of
business managers, site auditors, engineers, utility analysts, and funding agencies. Progress tracking
is a breeze, as is drilling down into the building and utility information to pull out important information

as needed.
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The interface is simple and intuitive — only as complex as it needs to be for each
contributing team member.

INTRODUCTION AND OVERVIEW

Many people can be working
on the same project at the
same time without
interference. A data entry
clerk could be entering lighting
data, a utility analyst could be
modeling weather effects on
natural gas consumption, and
a financial manager doing
"what if* scenario analysis on
conservation opportunities, all
at the same time and on the
most current data.

When it comes to monitoring
and verification, the client and
service provider can be talking
on the phone, and examining
the same data at the same
time. Baseline adjustments
and measure impacts are laid
out clearly, so there® no
question where and whether
the expected savings have
been achieved.
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Managingenergy.com is a central tool for creating an Energy and Asset Upgrade Plan. It breaks
down the required work into individual tasks, facilitating a teamwork approach among our support staff,
building operations staff, and local technical service providers. The various tasks are assigned to the
most appropriate team members, with the managingenergy.com system itself providing the checks
needed for quality control.

Facility Status

Audit Status for Springfield Municipal Offices

Inztall Lighting Contrals

Lighting

Built-in project management features keep staff productive

For example, the Owner may decide to have internal staff or a local lighting specialist take lighting
inventories, rather than carry the travel costs of a distant service provider. The local lighting auditors
would be given data collection forms that they would fill out on-site and return to
managingenergy.com for data input and analysis. Or they could be given a user account to perform
the data entry themselves. Or they could even use managingenergy.com to do their own analysis of
lighting upgrade opportunities.

This systematic approach has been developed and refined through over 14 years of real-world
projects, and is now extremely effective. It leads to the consistent results and presentation. It
facilitates proper comparison of the many energy savings opportunities typical in an energy and asset
upgrade project.
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The Analysis of Physical Assets is the largest task required in creating an Energy and Asset Upgrade
Plan. It involves auditing, detailed utility bill analysis, savings /costing calculations and making
recommendations for each building.

The managingenergy.com system breaks down the Analysis of Physical Assets into 41 discrete sub-
tasks. This allows individual tasks to be delegated to the most appropriate team member (energy
engineers, building operations staff, etc.). What this means to the energy service provider is that
Managingenergy Inc. truly becomes a partner in delivering an Energy and Asset Upgrade Plan in an
organized, consistent and cost effective manner.

The first step in creating an Energy and Asset Upgrade Plan is to perform an in-depth analysis of past
electric, fuel and water bills. The utility bill analysis tells us what to expect during the site visit. For
example, the meter modeling graph below shows that the natural gas usage in this building is almost
entirely weather dependant (used for heating). Our auditors would take note of this for the on site
investigation, to focus on seasonally variable heating uses rather than base heating loads (e.g. heating
boilers).

The system incorporates the latest utility monitoring software to normalize consumption to any variable
(heating degree days, cooling degree days, apartment rental units, etc.).

This statistical process allows us to extract as much information from the bills as possible. It also sets
reasonable and attainable limits on the savings that can be obtained through energy related
measures.

But the value of the managingenergy.com energy analysis is not limited to the program planning
stage. The information gathered and organized at the energy auditing stage can be retained and
carried forward, and accessed by all parties involved, through later phases of the energy management
program. Since 2002, the system has included full energy accounting features designed to track and
report on the success of energy management programs. For example, energy managers who
continue to use managingenergy.com into program implementation can use “Adjusted Baseline vs.
Expected vs. Actual” reports to quickly arrive at an accurate snapshot without having to flip through
papers and manipulate spreadsheet pages. As a central database, managingenergy.com permits
the free flow of information between the building owner and a performance contractor. The impact of
facility operating changes, such as new construction or occupancy increases, can be negotiated and
entered into managingenergy.com in a transparent way so that all parties can agree on any such
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adjustments. The possibility of disputes is greatly reduced when everyone is using the same system
and the same information.

The baseline modeling process is an interactive statistical analysis which is always available for
review by project team members
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The second step in creating an Energy
and Asset Upgrade Plan is to perform the
site audit. The energy audit module
includes over 40 different data collection
forms. These forms are structured with
three factors in mind:

1. To cover any conceivable on-site
situation.

2. To be expandable to cover any sized
building.

3. To prompt the auditor to collect all of
the information that will be required at
the analysis stage.

Two other components are required to
ensure a proper audit;

1. Trained auditing staff must be used
to ensure the forms are completed
correctly. Extensive on-site training
is given to our auditing team. Also,
the auditors are in constant
communication with our office staff
through cell phones or email pagers.
If something unusual is found, say on

form printed May 29, 1998

Mechanical Data Collection 1996

Client:
A - HOT WATER OR STEAM Page __ of
Facilty HEATING PLANT
Plant ID: O controller Panels (door open) R 3
Supply Water Temp. Sensor R F
Surveyor. Outside Air Sensor R F
Survey Date
Heating Distribution Zones:
Annual Tum On Date:
Annual Tum Off Date:
Air Handlers Served by this plant: Preheat Coil Main Heating Cail  Electric Duct Hot Water Duct
Reheat Coils (qty) _Reheat Coils (qty) Comments
Piping Configuration {"Pick one |
\"D Single header injection system (VD Straight through syslemrﬂ Primary / Secondary Loops ol
Primary Temperature Control Primary loop temp. set back at night to CIF I hgcone ]
[ No primary loop - Constant primary loop temp. °cloF [ day setting is °Cl°F ! i

onl

Primary Control Sensing:
O Aquastat / sensor
on boller vessel

(Please cirle either Auquastat or Sensor)
O Aquastat / Sensor O Aquastat / Sensor

on supply water on retum water on storage tank

[0 Aquastat / Sensor o

Regular Maintenance:
Boiler Flue Gas Testing / Bumer Tuning

Semi-Annually  Annually Every 2 Years Every Five Years  Rarely or Never  Not Applicable

[m]
Boiler Tube / Heat Exchanger Cleaning ] ] ] ]
Controls Checkup / Adjustment [m} [m] [m] [m] [m]
Steam Trap Inspection/Repair [m] [m] [m] [m] [m] [m]
Steam to HW Convertor Tube Cleaning _ LJ [n] [m] [m] [m] [n]
Steam Pressure Range: psig to psig Steam Boiler Blowdown: [ Twice Daiy [ aily [J weekty [ other

Observations at Condensate Receiver or Deaerator Tanks:

Deficiencies:

Notes(Boiler water makeup, operator comments...):

Be sure to fill out form A3 - Hot Water or Steam Distribution and form A4 - Heating Plant

“This form used for: Buildings with heating water distribution, 1 sheet per plant

Auxiliary heat to water loop heat pump systems

a rooftop unit, an engineer in our office can be contacted immediately for advice or for information

from our extensive product library.

2. Information and ideas from the building operator are considered critical. Though our site staff are
experienced, we realize they can®possibly know as much about a building as the staff who work
there every day. Many of the energy savings ideas come from site staff. The
managingenergy.com system is used to put numbers to their ideas and highlight the ones that
make sound economic sense. Using input from the building operators also has the benefit of
gaining operating staff buy-in, which will help ensure the success of implemented measures.

The Structured Site Audit is the foundation, and is the most labour-intensive step in creating the
Energy and Asset Upgrade Plan. Our structured approach ensures that the data collected includes all
of the information required for analysis. It also ensures that the information collected is consistent from

the first building to the last.
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PAGE 80F 18




Enterprise Solutions for Controlling Energy Costs

The Utility Bill Analysis and the Structured Site
Audit generate literally hundreds of thousands
of pieces of information. The
managingenergy.com database has been
developed, in part, to store and organize this
information.

The database is a very valuable tool, used in
almost every step of creating the Energy and
Asset Upgrade Plan.

The database includes:
Site and utility bill data storage.
Detailed utility bill analysis.

Thorough annotated photo logs of all
surveyed mechanical, electrical,
plumbing, and building envelope
details.

Storage of energy conservation and
asset renewal opportunities, including
implementation costs and savings.

Complete reporting of existing
conditions, utility bill information,
recommended measures and financial
modeling. Job tracking and progress
Clerical staff transfer data from the field to database forms. reporting to ensure that the project is
being completed within the specified

timeframe and budget.

The managingenergy.com database is the backbone of the system and gives the manager the ability
to coordinate large jobs in a cost effective, efficient and reliable manner.
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A second component to the structured audit is the creation of system schematics. When
recommending a change to a piece of equipment, it is important to consider the changes to the entire
system.

System schematics are
draWn On-Site tO ensure Regional Municipality of Anytown
that all aspects of the e S
system are considered

when recommending
energy saving
opportunities.
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Drawn By:
Revision Date: May 29, 1998
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Over the past few years, digital cameras have become valuable tools in documenting equipment and
energy audit progress. But if photos are not organized quickly after they are taken, their value is lost.
managingenergy.com provides a facility for sorting, annotating, and storing digital photos on our
servers. At the reporting stage, the photo logs along with the relevant notes are easily printed out and
are normally provided as appendices to the EAUP report.

And from that point forward they are always available to authorized users through our secure web
portal...a great online reference for facility managers and building operators.
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The heart of the Energy and Asset Upgrade Plan is the list of Energy Savings Opportunities. For a
specific opportunity to make this list, it has to meet the following criteria:

1. The given opportunity must have a reasonable payback. The purpose of the Energy and Asset
Upgrade Plan is to make energy saving retrofits that make sound financial sense. Usually this
payback period is based on the policy of the Owner.

2. It must adhere to policies of the Owner. For example, if it is a policy to use a certain type of
equipment, the installation cost for the opportunity will reflect this.

3. It must be based on proven technology. Exotic energy savings solutions are often too expensive,
with high maintenance costs and unproven long-term benefits.

4. It must be environmentally sound, consistent with the Owner® environmental policies and
objectives.

5. It must meet all codes and standards.
6. It should not reduce occupant comfort.

7. The level of maintenance should be no more than that of the existing equipment. Minor increases
in maintenance are tolerable if the energy savings justify the increase.

Energy Savings Opportunities fall into two broad categories: Lighting and Mechanical
%

The operating cost of commercial lighting includes more than the energy use. Much of a lighting
system investment is made in consumable components with a known life expectancy and replacement
cost (hardware and labour). A comparison of an existing system and a replacement system based
only on capital investment and energy savings would not be complete, since it would not consider the
differences in ongoing maintenance costs between the two installations. Quite often the energy
efficient lamps and ballasts will cost more than the equipment they are replacing, so this added
maintenance cost must offset the energy savings.

managingenergy.com contains all the relevant information for the available lighting options,
automating the life cycle costing calculations so that a fair economic comparison can be made.
Managingenergy Inc. works hard to keep this data current by building on our experience from one
project to the next, tracking the evolution of technology and changes in the marketplace.
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& 0 *

Managingenergy Inc. maintains a description database of proven, viable mechanical measures.
When reviewing the site audit information, the engineer can speed the process by searching the

measure descriptions and importing them as appropriate directly into the managingenergy.com
database.
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Financial, technical, and management information all in one place.

The managingenergy.com system does not perform engineering analysis of the chosen measures.
The judgement and experience of a qualified engineer are necessary at this stage. The system
provides a supporting software framework to make the analysis as efficient and reliable as possible.
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Any Energy Saving
Opportunities must
make economic sense.
This is true whether you
are trying to maximize
utility bill savings for a
given amount of money,
or trying to maximize
reductions in CO,
emissions.

The
managingenergy.com
system looks at each
opportunity using
several different
financial formulae.
These formulae range
from the intuitive

(Simple Payback) to the more complicated accounting indices (Benefit / Cost Ratio).

This gives the financial planners the information to rank the opportunities in the final Energy and Asset
Upgrade Plan.

20 years ago, a building owner who paid for an energy audit got a paper report centered on a list of
opportunities. The information may have been good at the time the report was delivered, but it had a
short shelf life. Over time (sometimes not very long at all), technology changes, material price
changes, and utility rate changes would combine to make the results obsolete. It was time-consuming
or sometimes impossible to rearrange and present the results in a way that management could relate
to. There was no way to “drill down” and examine the underlying pieces of data on which the results
were based. And there was no easy way to analyze alternate financing and phasing scenarios. The
data was static...what the customer saw is what he got.

More recently, a building owner could expect to get information in electronic form. It was more
convenient to handle and would probably include spreadsheets and CAD drawings, but it did not solve
the basic problem. If the Owner wanted something other than the report format, he would have a
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significant chore manipulating and analyzing data. The more buildings, equipment and utility
accounts, the bigger the job. And he still couldn’t adjust underlying variables like marginal utility rates
and technology options with confidence.

The managingenergy.com process is used to produce thorough energy audit reports, but it does a
lot more. Computers are good at assembling actionable results from piles of dynamic data. And
that's what managingenergy.com has been carefully designed to do. Change the cost of electricity,
and the impact ripples through the financial reports. Select a different type of standard light fixture
upgrade, either in a few locations or throughout the building portfolio, and watch the lighting reports
change automatically. Assign your opportunities to “fast payback” and “capital renewal” scenarios,
and produce two sets of executive financial summaries. And of course, you can download your data
any time into spreadsheets, text files, or MS-Access database files to work outside the
managingenergy.com system.

The last stage of the EAUP process is preparing a financial master plan that aggregates the selected
opportunities for each facility and across the entire portfolio. managingenergy.com summary reports
are perfect at this stage. Capital upgrade and asset renewal projects can be added as you're
developing the plan, to broaden the benefits of the implementation program. managingenergy.com
can help assess the available financing options to determine which is best for your particular situation.
The result is a concise yet thoroughly researched plan bringing together the costs, benefits, and a
roadmap to proceed.
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A major benefit of a Energy and Asset Upgrade Plan is the reduction in emissions air pollutants. The
goal of the Energy and Asset Upgrade Plan is to serve this societal objective while saving utility costs
in the client® buildings.

As we strive to reach environmental objectives over the next decade, polluters will be obligated to pay
for the right to pollute, by buying credits on an open exchange. Emission trading trials are under way
across North America.

The managingenergy.com system can be used to project and track CO,, SOx, and NOx reductions
due to energy conservation. When emission trading becomes a reality, those organizations with a
solid system for demonstrating actual savings will be in the best position to benefit financially. Facility
owners with a solid information base will very likely be able to claim the emissions saved at the power
plant, and sell the associated credits on the exchange.

Similarly, the ability to demonstrate compliance with Kyoto Protocol targets will depend on reliable
data. Because managingenergy.com can model a base year on any historical data set (including the
Kyoto Protocol baseline year of 1990), it provides a straightforward and proven way to report on your
progress towards compliance.
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An Energy and Asset Upgrade Plan is of no practical benefit until energy management opportunities
are put into action. EAUP opportunities will vary widely in degree of difficulty. Internal staff will be able
to implement many opportunities on their own or by dealing directly with HVAC or lighting contractors.
Other opportunities are not technically complex, but will require experienced project management.
Finally, there will be some larger and more complex projects that require professional engineering and
may be best handled through a formal specification and bidding process.

Opportunities in a Typical Building Portfolio

Complicated
Mechanical

30% Lighting
40%

Straightforward
Mechanical
30%

Ultimately it is up to the Owner to decide how much to implement and how to go about it. A
managingenergy.com audit is all about uncovering opportunities and providing guidance. It contains
all of the information for a facility owner to decide how to best convert information into action.

Managingenergy Inc. specializes in mechanical/electrical retrofit design in existing buildings. We have

full in-house design and project management capabilities to help you turn your plan into successful
investments in your building assets.
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