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hourly rate. The maximum charge shall be calculated at $0.002 for each dollar
of capital construction cost unless otherwise agreed to in writing by the
Agency and the Oregon Department of Energy.

(b) The Oregon Department of Energy will invoice the Agency for all final
charges within sixty (60) days following the completion of its work as
described in 330-130-0040. To ensure the Agency receives the final invoice
prior to closing their construction accounts, the Oregon Department of Energy
may invoice in advance for final building inspections and post-occupancy
energy use tracking.

(2) Class 2 Buildings. No charge unless the Agency chooses to enter into an
interagency agreement with the Oregon Department of Energy.

(3) Charges do not include Design Team or Energy Analyst services. The Agency
shall obtain these services directly. Charges include all services provided by the
Oregon Department of Energy or their representative in fulfilling the requirements
described in 330-130-0040. Charges do not include services such as described in
section 330-130-0040(8) "Expanded Services" provided by the Oregon
Department of Energy.

(4) Charges may be waived for special circumstances including but not limited to
demonstration or pilot projects.

(5) All charges are subject to review and adjustment by the Administrator of the
Oregon Department of Energy.

Stat. Auth.: ORS 276.900 - ORS 276.915

Stats. Implemented: ORS 469

Hist.: DOE 1-1990, f. & cert. ef. 4-2-90; DOE 1-1998, f. & cert. ef. 3-26-98; DOE 4-
2001, f. 11-5-01, cert. ef. 11-15-01; DOE 1-2002, f. 5-8-02, cert. ef. 5-13-02; DOE 1-
2003, f. & cert. ef. 1-10-03

330-130-0070
Oregon Department of Energy Administrative Procedures

(1) The Oregon Department of Energy shall provide information and administer the
program to ensure the program is in accordance with these rules.

(2) Under special circumstances, the Administrator may waive certain requirements
under these rules, provided the intent of the program is maintained.

(3) The Oregon Department of Energy has developed guidelines, which contain
recommended procedures, instructions, and information relating to these rules.
The Oregon Department of Energy shall solicit Agency comments on the
guidelines on a biennial basis and revise the guidelines as appropriate.

(4) The Oregon Department of Energy shall compile information about Agency
participation and ECM implementation into a database. The Oregon Department
of Energy shall make database information available to agencies and use the data
in evaluating Agency compliance with the objectives of ORS 276 .900 through
ORS 276.915.

(5) The Oregon Department of Energy, the Oregon Department of Administrative
Services and the Oregon University System shall jointly prepare a Biennial
Report to the legislature on January 1 of every odd-numbered year.

SEED Program Guidelines B-12
August 2008



Appendix B OAR 330-130-0010-0100

Stat. Auth.: ORS 276.900 - ORS 276.915

Stats. Implemented: ORS 469

Hist.: DOE 1-1990, f. & cert. ef. 4-2-90; DOE 1-1998, f. & cert. ef. 3-26-98; DOE 4-
2001, f. 11-5-01, cert. ef. 11-15-01

330-130-0080

Procedures for Monitoring the Reduction in Energy Use by State Agencies

In order to review whether an Agency meets the requirement to reduce the amount of use
of energy by at least 20 percent from the amount used by the Agency in the 2000
calendar year or the first twelve month period for which reliable energy use data exists,
the following rules for tracking energy use apply.

(1) Energy use shall be tracked on a monthly basis using billing data. Electricity and
heating fuels shall be tracked separately. The use of standard commercially
available software for uniform tracking is recommended.

(2) Agencies shall report energy use on an annual basis by entering it into the State
Energy Use Database http://saeuc.wesd.org/

(3) Energy use per square foot of conditioned space shall be tracked, where
applicable. Where square footage is not applicable, another metric by which to
compare annual energy use must be used in consultation with the Department.

(4) Weather adjustments relative to the base year 2000 are allowed if they follow a
standard process developed by the Oregon Department of Energy through the
SEED Program Guidelines and if both the raw and revised usage is reported.

(5) When significant changes of facility size or use takes place, adjustments to the
baseline energy consumption may be made.

(6) It is recommended that sub-metering of buildings and/or major energy consuming
equipment is added where advisable and feasible in order to get better data on
energy use and facilitate better energy management of the facilities.

(7) To assure that the 20% energy use reduction by 2015 goal is met, interim energy
reduction goals shall apply;

(a) 10% reduction in energy use by a state agency by December 31, 2010

(b) 15% reduction in energy use by a state agency by December 31, 2012

(8) Reporting requirements for leased facilities will be developed in SEED
Guidelines.

(9) If an Agency fails to achieve and maintain the required percent reduction by the
dates in (7)(a) and (7)(b), the following rules apply:

(a) The Agency must notify the Oregon Department of Energy that it failed to
achieve or maintain the required percent energy savings by June 30th of each
subsequent year.

(b) Within 90 days of such notification, the Agency must submit to the Oregon
Department of Energy a corrective plan to reduce energy use by the required
percent. The plan must outline all modifications, procedures, and changes that
need to be introduced until the target is met and maintained. The plan shall be
in a format described in the SEED guidelines.

(c) The Agency may request the Oregon Department of Energy to provide
technical assistance in developing this corrective plan. In the event that the
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Agency requests assistance, the Agency shall compensate the Oregon
Department of Energy's costs for assistance in preparation or review of the
plan.

(d) The Agency shall implement the corrective plan within six months from the
date of approval by the Oregon Department of Energy. The Agency shall
monitor progress, report to the Oregon Department of Energy, and modify the
plan as necessary every six months, until the target reduction is achieved.

(e) This conservation plan and the results of remedial action(s) shall be included
in the Biennial Report to the legislature, to be jointly prepared by the Oregon
Department of Energy, the Oregon Department of Administrative Services
and the Oregon University System.

Stat. Auth.: ORS 276 .900 - ORS 276 .915
Stats. Implemented: ORS 469
Hist.: DOE 4-2001, f. 11-5-01, cert. ef. 11-15-01; DOE 1-2003, f. & cert. ef. 1-10-03

330-130-0090
Pre-qualification for persons performing Energy Analysis and Energy Savings
Performance Contracting Services

(1) The Oregon Department of Energy shall establish criteria to prequalify persons or
firms to execute the provisions of this bill. Authorized State Agencies must only
select persons or firms that have been prequalified by the Oregon Department of
Energy to perform energy analysis and energy savings performance contracting
services.

(2) Authorized state agencies that wish to hire a person or firm that has not been
previously prequalified by the Oregon Department of Energy must request
approval from the Oregon Department of Energy for exemption from this
requirement. Only Licensed Professional Architects and Engineers will be
considered eligible for exemption from prequalification.

(@) Energy Analyst

(A) The Oregon Department of Energy shall establish a list of pre-qualified
energy analysts. This list will be established through an open RFP process
that will use qualifications based scoring criteria to determine a person’s
ability to perform building energy analysis.

(B) If the energy analyst is a licensed engineer or architect not on the
approved list, the energy analyst shall be approved by the Oregon
Department of Energy and the building energy analysis and the Energy
Analysis Report must be stamped by the licensed engineer or architect.

(b) Energy Service Company (ESCO)
(A) A qualifying firm will have demonstrated expertise in the following areas:
(i.)  aprior record of successfully performing ESPCs on projects
involving existing buildings and structures that are comparable to
the project under consideration by the Contracting Agency;

(ii.)  and the financial strength to effectively guarantee energy savings
and performance under the ESPC for the project in question, or the
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ability to secure necessary financial measures to effectively
guarantee energy savings under an ESPC for that project.

(iii.) Pre-qualification process: The Oregon Department of Energy must
utilize a RFQ process as the first step in a two-part process to pre-
qualify Energy Service Companies to perform Energy Savings
Performance Contracting Services.

(B) RFQ proposal evaluation process: For ESPC proposal evaluations, the
Oregon Department of Energy will establish qualifications-based
evaluation factors that outweigh price-related factors, due to the fact that
the RFQ process is the first step of a two-step process used to establish a
list of pre-qualified firms that a contracting state agency must choose from
for distribution of RFPs.

(3) Authorized state agencies must adhere to the following requirements for ESPC
projects.

(a) Authorized state agencies must only select persons or firms that have been
pre-qualified by the Oregon Department of Energy to provide Energy Savings
Performance Contracting Services.

(b) Authorized state agency must use the Oregon Department of Energy’s
template contract documents for all phases of the ESPC contract.

(c) Authorized state agencies must only utilize ESPC for comprehensive facility
retrofits that include energy efficiency projects for two or more energy using
systems. These systems must contribute to at least 50% of a facility’s total
energy use.

(d) Authorized state agencies must only use ESPC for projects that save energy
and water resources.

(e) Authorized state agencies must only use ESPC for existing buildings that are
two or more years old.

(f) Eligible contracting phases are limited to Phase | parts A and B for the
technical energy audit and project development plan, Phase Il Design Build
contract, and Phase 111 for the energy savings guarantee and Measurement and
Verification contract.

(9) Authorized state agencies must not combine service agreements with an ESPC
contract. All service agreement contracts must be mutually exclusive.

(h) A contracting state agency must advertise a simplified RFP as the second step
of a two-step process for final selection of an ESCO for ESPC services.

(i) Contracting agencies may only distribute RFPs to ESCOs that have been pre-
qualified by the Oregon Department of Energy.

(J) Ata minimum, the RFP must include a technical facility profile, mandatory
pre-proposal walk-through, and an interview process.

(k) A contracting agency may select qualifications based evaluation factors that
out-weigh price factors, due to the fact that prices for the major components of
the work to be performed will likely not be determinable at the time of
proposal evaluation.

(I) Authorized state agencies may contract with a third party for commissioning
and measurement and verification services.
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(m) A contracting agency may not select a pre-qualified ESCO for third party
commissioning or measurement and verification services associated with the
ESPC project.

330-130-0100
Pre-qualification for persons performing Energy Commissioning, Auditing, and
Performance Verification Services
(1) The Oregon Department of Energy shall establish criteria to prequalify persons or
firms to execute the provisions of this bill. Authorized State Agency’s may select
persons or firms that have been prequalified by the Oregon Department of Energy
to perform auditing, commissioning, and performance verification services for
energy systems.
(a) Energy Auditor

(A) The Oregon Department of Energy maintains a list of pre-qualified energy
auditing firms. This list will be established through an open RFP process
using a qualifications based scoring criteria to determine a person’s or
firm’s ability to perform energy audits in existing buildings.

(B) A qualifying firm will have demonstrated expertise in the following areas:

(i)  Commercial and industrial technology,
(ii.)  Energy auditing equipment, heating, ventilating, and air
conditioning systems,
(ili.)  Lighting design,
(iv.))  Energy efficiency technology, and:
(v.)  Preventative maintenance procedures.

(C) Authorized state agencies may use the Oregon Department of Energy’s list
of pre-qualified energy auditors for the selection of a person or firm to
perform energy conservation measure analysis of existing buildings.

(b) Commissioning Agent

(A) The Oregon Department of Energy maintains a list of pre-qualified
commissioning firms. This list will be established through an open RFP
process that uses a qualifications based scoring criteria to determine a
person’s or firm’s ability to perform commissioning of energy using
systems in new and existing buildings.

(B) At least one individual employed by the firm must be a member of a
building commissioning professional association such as Building
Commissioning Association (BCA), National Environmental Balancing
Bureau (NEBB), or Associated Air Balance Council (AABC).

(C) Authorized state agencies may use the Oregon Department of Energy’s
list of pre-qualified commissioning agents for the selection of a person or
firm to perform commissioning services for energy efficiency projects in
new and existing buildings.

(c) Measurement and Verification

(A) Authorized state agencies may select from the list of pre-qualified ESCOs
and/or commissioning agents for the Measurement and Verification of
implemented energy efficiency measures.

SEED Program Guidelines B-16
August 2008



Appendix C Energy Analyst Qualifications

Appendix C
Energy Analyst Qualifications

SEED Program Guidelines C-1
October 2004



Appendix C Energy Analyst Qualifications

l. GENERAL

The services of an Energy Analyst are required for all Class 1 building projects. The
Office of Energy can provide the agency with names of firms that have experience and
expertise in energy analyses.

The Energy Analyst shall be an individual who prepares the building energy analysis and
the Energy Analysis Report under the direction of a professional engineer or licensed
architect who reports to the project architect or Agency. The Energy Analyst shall be
approved or jointly agreed upon by the Agency and the Office of Energy.

The Energy Analyst qualifications under the SEED Program may be satisfied by more
than one person, provided that the analysts’ combined skills and experiences meet all
Energy Analyst requirements. The Energy Analyst may encounter a complicated building
configuration, feature, or conservation measure with which he or she has no previous
experience. In such a case, a professional whose experience includes modeling of this
configuration, feature, or conservation measure shall review the work.

Il.  QUALIFICATIONS
The Energy Analyst or Energy Analysis Team should have the following experience:

1. Broad experience with commercial and institutional building energy systems and
operating characteristics that are similar to those in the building being evaluated
by the Agency. Experience with life cycle cost analysis and value-engineering
methods that identify opportunities to lower long-term operating costs through
incorporation of energy conservation measures. Experience in determining
accurate cost estimates for evaluating the cost effectiveness of energy-efficiency
measures. Experience with life-cycle methods that reflect equipment operation
and maintenance costs and take into account the useful life of measures.

2. Three (3) or more years of full-time modeling experience with a computerized
building model tool for energy analysis that is on the list of programs approved
for use under the SEED Program. Two years of modeling experience in addition
to a certificate of completion from the ODOE Modeling Training course is
considered equivalent. Demonstrated ability to perform energy studies evaluating
innovative energy-efficient designs that have been implemented and successfully
operated.

3. Demonstrated capability to model basic building features such as internal gains,
multiple zones with central HVAC systems, envelope measures that affect
thermal transmission, and architectural shading effects. Experience with complex
energy conservation measures such as system heat recovery, fan and pump ASD
applications, and enhanced direct digital control strategies. Experience in
modeling mechanical systems and central plant partial-load operating efficiencies.
Experience with photometric calculations in estimating light levels.
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The intent of the model request for proposal (RFP) language is to provide the Agency a
description of contract services needed from the architecture and engineering (A&E)
consultants to successfully implement the SEED program requirements. It is important the
Agency include instructions of the SEED program requirements in the consultant’s initial
scope of services. The RFP is an early opportunity for the Agency to clearly define energy
efficiency goals for their building project. This early notification allows for better
communication and development of energy efficiency concepts. As a minimum, the RFP
and the contract’s Statement of Work needs to include references to:

1. Goal of 20%, or better than the state energy code
2. SEED process
3. Model of energy efficiency

The model RFP language for SEED program requirements is intended to be listed under
SUPPLEMENTAL SERVICES as currently structured under DAS’ STATE OF
OREGON STANDARD PROFESSIONAL SERVICES CONTRACT, EXHIBIT A -
SCOPE OF SERVICES.

It may also be useful to organize the model RFP language under the respective design
phases: pre-design, schematic design, design development, construction documents. In
this case, refer to SEED rules (Appendix B) for specific program steps, which are
organized to parallel the typical design phases.

l. SUGGESTED RFP LANGUAGE

The Contractor will be asked to design the new (list project name) building to minimize
long-term operation and maintenance costs as outlined by the State Energy Efficient
Design (SEED) program. The Contractor will be responsible for providing a design that
reduces building energy use 20%, or more than the state energy code. Cost effective
energy conservation measures will be identified and building design will serve as a model
of energy efficiency.

The Oregon Department of Energy (“Department of Energy”) will work with Agency and
Contractor to accomplish SEED program compliance. It is the Contractor’s
responsibility to be familiar with SEED program rules, coordinate required meetings,
provide SEED required plans and reports, furnish design documents and other support
services necessary to the Agency to comply with the SEED rules. The SEED rules are
described in the Department of Energy’s publication of the SEED Program Guidelines,
which are accessible at http://www.energy.state.or.us/SEEDhome.htm Contractor’s
expected involvement is summarized below.

1. Coordination and Meetings

Ensure early involvement so energy efficiency is an integral part of the building design.
Schedule meetings to discuss the scope of the project and means of integrating SEED
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program objectives. Designate staff person to coordinate SEED milestones with

planned design schedule. Notify the Department of Energy of design team meetings that
impact energy design. Provide copy of schedules, meeting notes, design documents and
any other relevant work in progress to the Department of Energy.

2. Identification of Energy Conservation Measures

Contractor will provide Energy Analyst or will work with Agency’s Energy Analyst
who provides energy efficiency expertise, generates building energy model, and
prepares SEED Energy Report. Contractor will designate staff person to coordinate with
Energy Analyst. At the appropriate design point Contractor, Agency, Energy Analyst,
and the Department of Energy will identify energy conservation measures (ECMs)
applicable to the project design and consistent with project objectives. Contractor will
assist Energy Analyst in filling out the SEED ECM checklist, which documents energy
efficiency design intent. Contractor will perform research, investigate and reference
checks on products and design concepts, which relate to potential ECMs.

3. Design of Energy Conservation Measures

Contractor will integrate ECMs requested by Agency into final building design by
making the necessary design document changes. Contractor will be responsible for
making all ECMs fully functional and perform to Agency’s expectations. At Agency’s
directive, Contractor will assist Agency in developing an Energy Metering Plan and an
Energy Systems Performance Verification Plan.

4. Review of Design Documents

Contractor shall provide the Department of Energy with 100% design development and
90% construction documents or when there is significant detail to verify that the ECMs
are being successfully integrated into final construction documents and specifications.
Contractor will make ECM design modifications based on Agency’s agreement with the
Department of Energy’s review recommendations.

5. Construction Overview

Contractor shall ensure equipment submittals and requests for substitutions adhere to the
ECM design intent.

1. SELECTION CRITERIA

To help evaluate the Contractor’s experience and skills in providing energy efficient
building design, the following set of questions are suggested. Response to these questions
should be reflected in scoring and selection of Consultant.
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1. As the Design Team, address how your firm would help the Agency minimize the
operating costs of their facilities.

2. List the technologies or design strategies that your design team routinely uses and
how they are distinguished beyond code. How maintenance intensive are these
systems?

3. Provide a list of energy efficient building projects your firm has designed. Note if
any of these projects were designed under the SEED program. Did you set an
energy goal for those buildings and were the goals met?

4. Describe the methods or tools you use to determine building heating and cooling
loads and size the corresponding mechanical equipment.

5. What design methods and coordination processes have you used to assure energy
efficient benefits are integrated into final building design?
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l. THE VERIFICATION PLAN

A written Energy Systems Performance Verification Plan (or Verification Plan) is a
required, critical piece of the SEED process. It should be submitted to the Oregon
Department of Energy along with the Energy Analysis Report.

The Verification Plan is a planning document, which describes how the verification
process (see description below) will work, including:

e Who is responsible for verification?

e What is being verified?

e How is verification performed?

e What verification results are reported?

The owner, energy analyst, or any qualified person appointed by the Agency can write
the Verification Plan or implement the verification process.

For larger projects, which are being commissioned, the verification process and the
commissioning process will likely overlap. It this case, the Verification Plan (or a
detailed Commissioning Plan) should generally be the responsibility of the
commissioning agent, preferably an independent party with no affiliation to participating
contractors, such as a third party contractor or design engineer.

1. VERIFICATION PROCESS

The verification process confirms that all building energy systems perform interactively
as intended and in accordance with the contract documents, the owner’s objectives, and
the operational needs. The verification process is integrated with the phases of design and
construction and continues for 18 months after the building is occupied.

In order for the verification process to work effectively, it is necessary to establish and
document the owner’s criteria for system function, performance, and maintainability.
Such criteria need to be documented during the design phase, checked during
construction, verified during start-up procedures, and handed off during initial period of
operation. The Energy Programming and Design Intent Checklist and Design Criteria
Documents (see Appendix G) should be submitted to the ODOE during the pre-design
phase, along with any other statements of design intent including programming
documents or design narratives.
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I1l. APPLICABILITY/LEVEL OF RIGOR

A systematic process of quality control and assurance should apply to every construction
project.

Under prevailing construction practices, however, the level of appropriate rigor and the
respective tasks of the project team will vary with project objectives, complexity, and the
relative importance of the systems. In general, the performance of heating, ventilating
and air-conditioning systems (e.g., boiler, chiller, air handling units, etc.) and controls,
lighting controls and life safety systems should be verified.

If the system is simple and some degree of latitude in equipment operation can be
afforded, a less rigorous verification scope may be acceptable. A project manager can use
the following questions to decide the appropriate verification rigor to apply to specific
systems and equipment:

e |s the design or operation of the system under consideration complex?

e Does the equipment interact with other equipment and systems?

e If the equipment malfunctions, will this endanger the occupant’s health, safety
and comfort?

e s the total capital cost of construction greater than $5 million?
If the answer to any one of the questions above is yes, then a comprehensive

commissioning process is required. More details about commissioning may be found at:
http://www.energy.state.or.us/bus/comm/bldgcx.htm.

IV. COMPONENTS OF THE VERIFICATION PLAN

Since SEED projects vary widely in size and scope, the Oregon Department of Energy
does not have a required format for the Verification Plan; the plan should be tailored to
the individual project. However, at a minimum, the following nine (9) elements must be
part the Verification Plan.

1. Owners Design Intent and Programming Requirements. How is the owners design
intent and programming requirements being documented?

2. Design Verification. Who is verifying throughout the design process that the
required Energy Conservation Measures (ECMs) (both analyzed and baseline) are
incorporated? Who is verifying that the design intent is incorporated in the
design? How is this being documented?
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3. Training. What systems require training? How much training is required? Who
provides the training? Who receives the training? Who verifies that the training
occurred? Where in the construction documents are these requirements specified?

4. Functional Testing. What pieces of energy consuming equipment will be
functionally tested? Who writes functional testing procedures? Who approves
functional testing procedures? Who performs the functional tests? Will seasonal
tests be performed? Who witnesses and documents the results of the tests? How
will the results be recorded? Where in the construction documents is this
procedure specified?

5. Building Controls. Who verifies that control points are specified for all
equipment? How is the sequence of operations to be verified? Who tests and does
the trend logs? Who reviews this data? Where in the construction documents is
this information specified?

6. Operations and Maintenance. What pieces of equipment require Operations and
Maintenance (O&M) documents or manuals to be prepared? Where in the
construction documents is this required? Who verifies they are complete?

7. Construction Documentation. How are differences between design and actual
construction documented? Are “as builts” required? Are marked-up construction
documents sufficient? Who provides these documents? Who reviews them?

8. Submittal/Change Order Review. Who is reviewing submittals and change order
requests to ensure ECMs are incorporated as intended? Who performs visual
“spot-checks™?

9. Post Occupancy Monitoring. What is the established energy efficiency goal and
how is it developed? When will the required 18-month period reporting of energy
use begin? How will it be reported? Who is responsible for reporting post-
occupancy energy savings to the Oregon Department of Energy? If there are
discrepancies (e.g., more energy used than predicted), who will investigate? Is
energy analyst or design team still involved, or is it solely the owner’s
responsibility?

V. DEFINITIONS

The following definitions are relevant to the verification process and are provided to
assist in writing the Verification Plan.

e Commissioning. Commissioning is the process of ensuring that building systems
are designed, installed, functionally tested, and capable of being operated and
maintained according to the owner's operational needs. Commissioning also can
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restore existing buildings to high productivity through renovation, upgrade and
tune-up of existing systems.

e Design Intent and Programming Requirements. A document that provides the
owner’s vision for the planned facility and expectations for how it will be used
and operated. It describes the assumptions used for sizing and selection of
systems (i.e., operating conditions, design conditions, weather data, interior
environmental criteria, and other pertinent design assumptions).

e Functional Tests. Tests that evaluate the dynamic function and operation of
equipment and systems using manual (direct observation) or monitoring methods.
Functional testing is the assessment of the system’s (as opposed to the
component’s) ability to perform within the parameters set up in the design intent
document. Systems are tested under various modes, such as during low cooling or
heating loads, high loads, component failures, unoccupied, varying outside air
temperatures, fire alarm, power failure, etc. Functional test requirements are
included in the specifications. Seasonal tests may also be needed to verify proper
operation during seasons that were not tested under building turnover. Written test
procedures shall be developed by the respective installing trades and presented to
the verification provider for approval. (Resources: Commissioning ToolKkit -
www.energy.state.or.us/bus/comm/bldgcx.htm) The verification provider
witnesses, and documents the functional tests, with the actual hands-on execution
of the test procedures typically carried out by subcontractors, particularly the
controls contractor. Some functional testing is done by monitoring system
operation over time through the building automation system (BAS) or data
loggers. Controls contractor trend-logging requirements through the BAS should
be clearly defined.

e Functional Testing Records. To record the results of functional testing, the
verification provider may use the report forms from SMACNA’s HVAC Systems
Testing, Adjusting and Balancing Manual, NEBB’s Procedural Standards for
Building Systems Commissioning, or from other equivalent sources.

e O&M Manuals. Operation and maintenance (O&M) manual requirements are
included in the specifications. The manual shall include a chapter on “systems”
that contains single line drawings or schematic for major systems, instructions for
operation of each piece of equipment for emergencies, seasonal adjustment,
startup and shutdown; instructions for energy savings operations, and descriptions
of the energy savings strategies in the facility.

e Visual Spot-Checks. During construction the verification provider verifies that the
physical installations of components and systems substantially complies with the
contract documents. Particular attention should be paid to the elements that are
later covered by insulation, hidden behind ceilings, and otherwise hardly
accessible.
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e 18-Month Post-Occupancy Monitoring. Although the construction is essentially
complete, some verification tasks may continue beyond the typical one-year
warranty period. During the first 18 months of occupancy, energy use by the
building systems should be monitored and compared with the modeling results
and forwarded to the Oregon Department of Energy. If significant differences are
discovered during this period, the Agency shall investigate to find the cause. Two
options exist; (i) an adjustment can be made in either the model or the operation
of the building, or (ii) an explanation for the difference can be found that is
acceptable to the Agency and the Oregon Department of Energy.
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l. PURPOSE OF THIS GUIDELINE

The purpose of this Metering Plan guideline is to provide information to assist the
Agency, its representative or Energy Analyst in the formulation of a Metering Plan that is
to be incorporated in the Energy Analysis Report and the Energy Systems Performance
Verification Plan.

Useful guidelines can be found in ASHRAE’s HVAC Applications Handbook, 1995,
Chapter 37, “Building Energy Monitoring” (updated in the 1999 version, Chapter 39),
American Society of Heating, Refrigerating, and Air Conditioning Engineers, Atlanta,
GA.

1. OBJECTIVE OF METERING END USES WITHIN THE BUILDING

The SEED rules (Appendix B) include a provision that the building will be monitored
during 18 months of occupancy to make sure that the building is being operated
according to the design. To reach that goal, it is necessary to monitor the major specific
end uses within the building, and collect data that affect the end use such as the outside
temperature.

The rules also state that in case significant differences between the monitored data and
the modeling results are discovered during this period, the Agency needs to investigate to
find the cause. This will result in either: 1) an adjustment can be made in either the
model or the operation of the building, or 2) an explanation for the difference can be
found that is acceptable to the Agency and the Department of Energy.

Furthermore, it is believed that metering will help manage the energy use of the building
on a long term basis, assist in verifying utility billing, and offer the opportunity to select
appropriate utility rate schedules if or when more choices in rates are being offered.

I1l. MONITORING AND DATA COLLECTION

1. Monitoring

The Agency, in consultation with the Energy Analyst, the Design Team, and the
Department of Energy need to choose which end uses are to be monitored in the building.
As a minimum, the total electric and gas loads of the new or renovated facility need to be
monitored separately from other (nearby) facilities. Monitoring water use is encouraged
as well.

The Agency is encouraged to separately monitor, where practical, the major energy using
equipment or systems. In general, heating, ventilating and air conditioning systems,
electric motors, boiler and chiller loads, lighting, and where applicable, domestic water
heating should be considered.
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2. Data Collection

As a minimum, manually collected monthly data should be collected and reported.
Hourly data are preferable for the end use analysis and the comparison to the modeling
results. Generally acceptable data formats and analysis procedures will not only help
facilitate the comparison to the modeling results, but they are also helpful in comparing
the performance of different buildings. The Agency Contact is encouraged to contact his
or her department’s building operations personnel or the Department of Administrative
Services (DAS) to find out what software package is being used by the various state
agencies. (Note: As the result of a coordinated effort by many state agencies in the fall of
2001, a software package for monitoring energy use was selected that is powerful and
flexible. Many agencies have chosen to use this software package).

3. Hardware

The department’s building operations personnel or DAS can also be helpful in choosing
suitable metering hardware. The software specifications provide guidance as to the
hardware and data format(s) that are compatible with the software. Many buildings have
an energy management system installed at the time of construction, which may be
compatible with the software as well.

4. Personnel

It is extremely important to identify who is responsible for these long term monitoring
activities and to provide adequate resources to do this work. Coordination with personnel
who monitor and perform data analyses and quality control in other buildings within the
agency will be helpful and save cost.

5. Process of identifying data monitoring points

In the process of determining what loads should be sub-metered, the Agency can make use
of the following:

e The Energy Analyst’s expertise and modeling results will indicate the major
energy using loads.

e The Energy Analyst’s expertise and modeling results will indicate which factors
significantly affect the energy use. Such factors need to be included in the
monitoring effort (e.g., boiler start time and heating load varies with outside air
temperature).

e Asoutlined in more detail in Appendix E with the Energy Systems Performance
Verification Plan, the Design Intent document provides the owner’s vision for the
planned facility and expectations for how it will be used and operated. It
describes the assumptions used for sizing and selection of systems (i.e., operating
conditions, and design conditions, weather data, interior environmental criteria,
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