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The State Energy Efficiency Design (SEED) program administered by the Oregon 
Department of Energy was created to implement the legislation quoted above, ORS 
276.900. 
 
By constructing and renovating buildings with energy efficiency in mind, state agencies 
can significantly reduce long-term operating costs. Those savings can be used to fund 
essential services. Other benefits of energy efficiency are reducing environmental 
impacts. 
 
OAR 330-130 (Appendix B) and these Guidelines put an emphasis on the introduction of 
energy issues during the Pre-Design and Schematic Design phases of the design process. 
It is during these two phases when large energy savings can be achieved with the least 
amount of efforts. These Guidelines also include a description of the verification of the 
energy conservation measures’ installation and long term monitoring during the 
occupancy phase. 
 

I. INTRODUCTION 
Adopted in 1991, ORS 276.900-915 directs state agencies to work with the Oregon 
Department of Energy to ensure that cost-effective energy conservation measures 
(ECMs) are included in new and renovated state buildings.  
 
OAR 330-130 was amended substantially in the fall of 2001 as a result of HB3788, which 
among other things, requires that a facility constructed or renovated after June 30, 2001 
shall exceed the energy conservation provisions of the state building code by 20 percent 
or more. Additional minor amendments to OAR 330-130 were filed in November 2002 
and January 2003. 
 
This document provides state agency staff, building design team members, and Energy 
Analysts detailed information on the SEED Program: 
 

• Section 1 provides an overview of the program and includes the building class 
determination and notification procedures. 

• Section 2 describes the procedures for Class 1 buildings. 

It is the policy of the State of Oregon that facilities to be constructed 
or purchased by authorized state agencies be designed, constructed, 
renovated and operated so as to minimize the use of nonrenewable 

energy resources and to serve as models of energy efficiency. 
 

(ORS 276.900, see Appendix A) 
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• Section 3 describes the procedures for Class 2 buildings.  

• Appendices A through L contain law, rules, and a variety of forms and 
descriptions of procedures. 

II. PROGRAM PARTICIPANTS 
The SEED Program includes the following participants (with a brief description of their 
roles): 
 

• Agency is any state agency, board, commission, department, or division that has 
the authority to finance the construction, purchase, or renovation of buildings or 
other structures for use by the state of Oregon.  

• The Agency Contact acts for the Agency and is responsible for Agency 
compliance with the SEED Program requirements. 

• The Design Team includes the architect(s), engineer(s), and other professionals 
responsible for the building design. The design team possesses the most 
knowledge about the building requirements, provides building data to the Energy 
Analyst, and verifies that suggested energy conservation measures (ECMs) can be 
cost-effective and practical to implement. 

• The Energy Analyst has expertise in analyzing energy savings and ECM costs. 
The Energy Analyst 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. Appendix C gives 
requirements and recommended Energy Analyst qualifications. 

• The Department of Energy or its representative provides information to the 
Agency and design team to improve energy efficiency, reviews the Energy 
Analysis Report, and reports on Agency compliance with the SEED Program. The 
Department of Energy or its representative participates in design team meetings, 
provides on-site inspections, and may be involved in the monitoring of the 
building during the occupancy phase.  

III. BUILDING CLASSES 
All buildings designed, constructed, and renovated by state agencies are required to 
comply with the SEED Program requirements. When the building class has been 
determined as being Class 1 or Class 2 during the pre-design or programming phase of a 
building project, the Agency notifies the Department of Energy. 
 
Class 1 buildings include the following: 
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• New buildings, additions, or renovations of 10,000 or more square feet of heated 
or cooled floor area 

• Building additions that increase the size of an existing building to 10,000 or more 
square feet of heated or cooled floor area, and renovations to buildings of 10,000 
or more square feet of heated or cooled floor area, which significantly affect 
either: 

i) The existing mechanical or control system; or 

ii) At least two of the following energy systems: interior lighting, building 
envelope, the domestic hot water system, or special equipment that uses 
energy. 

Note: Only those systems identified in i) and ii) that are significantly affected are subject 
to Class 1 building procedures. For example: if a lighting system is upgraded, only the 
lighting system has to meet the 20% lower than code, not the whole building. 
 
Class 2 buildings include new buildings or renovations of less than 10,000 square feet of 
heated or cooled floor area, except: 
 

• Those described as Class 1 buildings; or 

• New buildings, structures, or facilities that have no energy-using systems. 

The process for the SEED Program is outlined in Figure 1-1. 

IV. NOTIFICATION 
Prompt notification to the Department of Energy benefits the Agency by providing timely 
program planning and scheduling. The Agency determines during the pre-design or 
programming phase whether the project is a Class 1 or Class 2 project. The Agency 
completes and submits the appropriate Project Notification Form (see Appendix G and K) 
to the Department of Energy before the design team is selected. Agencies are encouraged 
to talk with Department of Energy staff before completing this form to discuss building 
classes defined under the SEED Program, Agency options, and Department of Energy 
services. 
 

V. SUBMITTALS 
The Class 1 building designation under the SEED Program requires that meetings be held 
to discuss the energy goals of the project, the design criteria, the integrated energy design 
approach, Energy Systems Performance Verification Plan, modeling approach and ECMs 
related to the building design. Required document submittals, addressed in the Section 2, 
must be made early to allow adequate time for review. This will result in more productive 
meetings.  
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The Class 2 building designation under the SEED Program requires that the Agency 
submit to the Oregon Department of Energy a list of all ECMs or ECM packages 
installed in the building. These measures include all the required prescriptive ECMs or all 
reasonable cost-effective ECMs. 
 
All submittals to the Department of Energy shall be sent to: 
 

SEED Program 
Oregon Department of Energy 
625 Marion St. NE 
Salem, OR 97310 
Tel: (503) 378-4040 or toll-free in Oregon (800) 221-8035 
Fax : (503) 373-7806 
Email: glenn.m.hansen@state.or.us or michael.rosenberg@state.or.us 

 

mailto:glenn.m.hansen@state.or.us
mailto:michael.rosenberg@state.or.us
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FIGURE 1. SEED Program Process 

Agency determines 
building classification and
notifies Dept. of Energy 

Class 2
Building

Class 1
Building

Agency incorporates
all reasonable, cost-
effective ECMs into

building design

Agency reports to 
Dept. of Energy
on cost-effective
ECMs installed

Optional: At agency’s
 request, Dept. of 
Energy advises on
 potential energy 

conservation 
measures (ECMs)

Agency and Dept. of 
Energy work together
to ensure that SEED

program requirements
are met

Optional: Agency 
contracts with Dept.

of Energy  for 
expanded services

See Section 2

See Section 3
 

 

VI. WAIVER 
Under certain circumstances, part of the SEED OAR that describe specific activities, and 
which have been included in these Guidelines, may be waived.  
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VII. EXPANDED SERVICES 
Expanded services are services provided by the Oregon Department of Energy that are 
outside the scope of OAR 330-130-0010 through 0080. At the discretion of the Agency 
and the Department of Energy, expanded services may be included in the interagency 
agreement with the Oregon Department of Energy. 
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This section lists the procedures for Class 1 projects to comply with ORS 276.900 to 
276.915 and OAR 330-130-0010 to 0080. 
 

I. PRE-DESIGN OR PROGRAMMING PHASE 
 

CHECKLIST 
 

 _______ Project Notification Form sent to Department of Energy  
 

 _______ Before the Design Team has been selected, SEED program 
language is included in A&E services RFP 

 
 _______ After Design Team is established, Project Contact Form sent to 

Department of Energy 
 

 _______  Interagency Agreement completed and signed (if desired) 
 

 _______  Energy Analyst Qualifications Form submitted to ODOE 
 

 _______  Energy Analyst hired 
 

 _______  Integrated Design Approach discussed  
 

 _______ Energy Programming and Design Intent Checklist reviewed 
 

 

1. Agency Contact and Project Notification  
The Agency needs to appoint the Agency Contact who is responsible for the coordination 
of all SEED related business with the Department of Energy, i.e. project notifications, 
interagency agreements, invoice and payment, project coordination, guideline updates, 
advisory.  
 
When the building class has been determined during the pre-design or programming 
phase of a building project, complete the Project Notification Form and send it to the 
Department of Energy. Also complete the Project Contact Form and send it to the 
Department of Energy and the Design Team. Both forms can be found in Appendix G. 
 

2. Interagency Agreement 
The Agency and the Department of Energy may complete and sign an interagency 
agreement. The interagency agreement identifies the services to be provided by the 
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Department of Energy under the SEED Program, the responsibilities of the Agency and 
the related statement of work. 

3. Hiring A&E: Request for Proposal and Contract 
When selecting a Design Team, the request for proposal (RFP) and the contract’s 
Statement of Work have to include a reference to the SEED process, to the goal of 20% 
or better than the state building code, and to the “model of energy efficiency.” It is 
expected that this will help make energy efficiency an integral part of the design process 
from the early phase of pre-design to the time that the building is monitored during 
occupancy.  
 
The Department of Energy has developed model language the Agency may use in the 
request for proposals and the contract for architectural and engineering services. This 
model language can be found in Appendix D. Upon request, the Department of Energy 
will review or comment on the RFP, contract, or energy qualifications of proposals. 
 

4. Agency Guidance and Energy Analyst 
The Agency provides energy conservation guidance to the Design Team. Guidance 
includes these SEED Program Guidelines and direction for complying with OAR 330-
130.  
 
The Agency hires an Energy Analyst who meets the requirements shown in Appendix C: 
Energy Analyst Qualifications.  
 
The Energy Analyst will be responsible for the preparation of the building energy 
analysis and the Energy Analysis Report. The analyst will be under the direction of a 
professional engineer or licensed architect who reports to the project architect or Agency.  
 

5. Initial Meeting 
The Agency Contact coordinates, with the Department of Energy, the set-up of the Initial 
Meeting early in the Pre-design or Programming phase of a building project. During this 
Initial Meeting, the scope of the project will be discussed and the role of the Department 
of Energy will be defined. Preliminary discussions regarding the project design, energy 
goals of the project (20% or better than code), the design criteria, the integrated energy 
design approach, the modeling approach, the Energy Systems Performance Verification 
Plan and construction schedule may also take place.  
 

6. Programming 
Early design decisions can have a significant impact on building energy use.  To address 
energy opportunities at this early design phase a programming and design intent energy 
checklist has been developed, which is located in Appendix G. The Programming Team 
should work through the checklist worksheets and fill in project information as the design 
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evolves.  This information should be documented in preparation for the Energy Planning 
Session, as discussed under Schematic Design phase requirements. 
 

II. SCHEMATIC DESIGN PHASE 
 

CHECKLIST 
 

 _______  Energy Planning Session held 
 

 _______ Scoping Process Information Checklist submitted two weeks 
before Scoping Meeting  

 
 _______  Scoping process completed  

 
 

1. Energy Planning Session 
The Energy Planning Session builds on the work discussed at the Initial Meeting held 
during the Pre-design or Programming phase (see step 5 above). Early in the Schematic 
Design phase, the Agency, Design Team, Department of Energy, and Energy Analyst 
meet to further define the project design, energy goals of the project, the design criteria, 
construction schedule, the modeling approach, and the Energy Systems Performance 
Verification Plan.  
 
To help facilitate making facilities “models of energy efficiency” as required by law, the 
Agency and its Design Team are encouraged to use the principles of the integrated energy 
design approach. 

2. Modeling Approach 
The modeling approach needs to be discussed in detail during this phase and may actually 
include some preliminary “shoebox” modeling. Appendix I shows the energy analysis 
requirements that include a description of the modeling guidelines. 
 
To eliminate confusion about calculating the impact of the energy conservation measures, 
it is important to clearly establish the definition of the “Proposed Baseline building,” the 
“SEED building” and the “Code building.” Appendix I describes these definitions in 
detail. 
 

3. Preliminary Investigation 
The Agency, Design Team, and the Energy Analyst conduct a preliminary project 
investigation during the Schematic Design phase. The team develops a suggested ECM 
list to capture significant opportunities for building energy savings. The Scoping Process 
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Information Checklist, included in Appendix G, must be completed and submitted two 
weeks before the scoping meeting and should be available before the energy analysis is 
conducted. 
 

4. Scoping Meeting  
At the Scoping Meeting, the Department of Energy, the Agency, the Design Team, and 
the Energy Analyst shall select the ECMs for analysis. When identifying ECMs, each 
major energy-use category shall be considered for analysis. If needed, further refinement 
of the modeling effort will be discussed and decided upon. The participants will: 
 

• Review administrative rules, statutes, and SEED Program Guidelines. Discuss any 
questions about the program. 

• Discuss project schedules, such as estimated dates for completion of energy 
analysis, completion of construction documents, bid advertisement, beginning of 
construction, and completion of construction.  

• Review the building program, site conditions, building plans, construction 
budgets, and other constraints. 

• Discuss baseline assumptions and compliance with state energy codes.  

• Review the ECM Checklist including ECM’s included in the baseline, ECM’s not 
applicable to the project and ECM’s slated for further analysis. Discuss the 
modeling program proposed for use and its ability to model the Baseline Building 
and proposed ECMs.  

• Discuss energy rates and projected energy costs for the facility. Discuss any non-
standard energy rates, such as central plant steam or chilled water. 

SEED Program Guidelines  2-5 
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III. DESIGN DEVELOPMENT PHASE  
 

CHECKLIST 
 

 _______  Baseline and individual ECM analysis completed 
 

 _______  Metering Plan included in Energy Analysis Report 
 

 _______ Preliminary Energy Analysis Report submitted 
 

 _______ Received the Department of Energy’s written comments on the 
Preliminary Energy Analysis Report  

 
 _______  ECM review meeting held (Optional) 

 
 _______  Final Energy Analysis Report submitted 

 

1. Proposed SEED Building and ECM Analysis 
The Energy Analyst will use the building model for the analysis of the proposed SEED 
building and the individual ECM analysis. Appendix I describes the energy analysis 
requirements in detail. 

2. Metering Plan  
The Agency, in consultation with the Energy Analyst, the Design Team, and the 
Department of Energy will discuss and specify what types of meters are to be installed 
and what system is to be used to monitor the building’s energy use.  The Agency is 
encouraged to install sub-metering on major energy using equipment or systems. This 
Metering Plan shall be incorporated in the Energy Analysis Report and the Energy 
Systems Performance Verification Plan. Guidelines for such a Metering Plan are shown 
in Appendix F. 
 

3. Submittal of the Preliminary Energy Analysis Report 
The Energy Analyst completes the Preliminary Energy Analysis Report, which provides 
adequate material to review each ECM for individual cost effectiveness. It includes draft 
Sections 2, 3, and 4 of the Final Energy Analysis Report (see Appendix H for format). 
 
The Preliminary Energy Analysis Checklist (in Appendix G) must be completed and 
submitted with required information two weeks before the ECM review meeting. If the 
Department of Energy does not receive all listed items eight business days before the 
meeting, the meeting will be rescheduled.  
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The Department of Energy reviews the Preliminary Energy Analysis Report and provides 
written comments to the Agency and the Energy Analyst within 10 working days.  
 
Note: The building model input and output and the individual ECM models must be 
submitted in electronic form on CD-ROM and need not be printed as part of the report.  
 

4. ECM Review Meeting  
The Agency, Design Team, Energy Analyst, and the Department of Energy attend the 
ECM Review Meeting to discuss the recommended ECM package The Agency Contact 
must have authority for ECM selection and knowledge of building maintenance. During 
the meeting, the participants will: 
 

• Review the building model. Discuss assumptions, code issues, modeling 
problems, and solutions. Discuss the predicted energy use and cost by category. 
Discuss the projected energy use index (Btu per square foot per year) and make 
sure that it meets the 20% below code requirements of the SEED rules. Compare 
the projected energy use with similar buildings. 

• Briefly discuss ECMs eliminated with cost-effective analysis. 

• Discuss the ECMs that are individually cost effective. 

• Discuss the preliminary ECM cost-effectiveness analysis for each ECM.  

• Review Agency comments regarding maintenance, reliability, comfort, operation, 
and aesthetics.  

• Discuss the basis for elimination of any cost-effective ECMs. The Energy Analyst 
will document these eliminations in the final report. 

• Discuss the recommended ECM package. Discuss the packaging and model 
approach that the Energy Analyst used in finding the optimal ECM package. 

• Discuss ECM funding sources for state agencies. 

• Discuss the Energy Systems Performance Verification Plan. 

• Discuss the Metering Plan. 

5. Submittal of the Final Energy Analysis Report 
The Agency and Design Team incorporate the cost-effective ECM Package into the final 
design. The Energy Analyst conducts the final energy analysis. The Energy Analyst 
completes and submits the Final Energy Analysis Report to the Agency and the 
Department of Energy. The required information to be contained in the Final Energy 
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Analysis Report is shown in Appendix G (see checklists for the Final Energy Analysis 
and the Appendices). The Department of Energy reviews this final report. 
 

6. Presentation Meeting (optional) 
Only large or complex projects may require a presentation meeting. The Agency, Design 
Team, Energy Analyst, and the Department of Energy will attend a presentation meeting 
at which: 
 

• The Energy Analyst: 

i) Presents a summary building description and energy-use breakdown 

ii) Describes the recommended ECM Package and economic benefits 

iii) Identifies other ECMs analyzed or eliminated 

• The group discusses any questions regarding ECM implementation 

IV. CONSTRUCTION DOCUMENTS PHASE  
 

CHECKLIST 
 

 _______ Recommended ECM Package included in the final building design 
 

 _______ Energy Systems Performance Verification Plan and Metering Plan 
included in Construction Documents 

 
 _______ Construction Documents in sufficient detail submitted on time 

 
 _______ Department of Energy written findings and recommendations 

received 
 
 

1. Implementation of Cost-Effective Measures 
To help make sure that the cost-effective measures are implemented, the Agency and the 
Design Team incorporate the Recommended ECM Package into the final building design. 
 

2. Energy Systems Performance Verification Plan 
The Energy Systems Performance Verification Plan should be developed. This is a plan 
that outlines how the building’s energy systems are to be tested during the construction 
phase and how the building’s performance is to be verified with long-term monitoring 
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during occupancy. Appendix E of the Guidelines outlines the minimum required elements 
for such a plan. 
 

3. Metering Plan Implementation  
The construction documents should reflect the implementation of the Metering Plan. 
 

4. Submittal of Final Construction Documents 
The Agency provides the Department of Energy with construction documents in 
sufficient detail to verify that the ECMs will be included in the final construction 
documents and specifications or no later then at 90% design completion, which ever 
comes first.  
 

5. Review by the Department of Energy  
The Department of Energy reviews this submittal and forwards its written findings and 
recommendations to the Agency within ten working days after receiving the report, if 
practicable. 
 

V. CONSTRUCTION PHASE 
 

CHECKLIST 
 

 _______ Procedure established to make sure that change orders, etc. will 
adhere to design intent  

 
 _______ Energy Systems Performance Verification Plan has been carried 

out and a copy of the test results has been sent to the Department 
of Energy 

 
 _______ Training has been offered to owners and operators of the new 

facility  
 
 

1. Contractor Submittals and Substitutions 
The design firm needs to make sure that the contractor’s equipment submittals, requests 
for substitutions and change orders adhere to the design intent. If requested, the 
Department of Energy will be available to review such documents. 
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2. Site Inspections 
To verify that ECMs are installed correctly and operating efficiently, the Department of 
Energy or its representative may make walk-through site inspections during the 
installations of ECMs. 
 

3. Performance Verification 
At this time, the Agency needs to make sure that the Energy Systems Performance 
Verification Plan is carried out. After completion of this Verification Plan, the Agency 
will send a copy of the test reports to the Department of Energy. 
 

4. Training 
It is recommended that instruction on the design intent and operation of the building as a 
system be offered to the owners and operators of the new facility. This may be part of the 
Energy Systems Performance Verification Plan. It is recommended that the training 
should parallel the operations manual prepared for the owner. 
 

VI. OCCUPANCY PHASE  
 

CHECKLIST 
 

 _______ Monitoring procedures have been established to make sure that 
data will be continually collected for an 18 month period  

 
 _______ Procedures have been established to periodically compare 

modeling results and actual energy use data collected 
 

 _______ Procedures have been established to take action if the energy use in 
the new facility exceeds the modeling results  

 
 

1. Monitoring 
During the first 18 months into occupancy, energy use by the building systems needs to 
be monitored and compared with the modeling results. In case significant differences 
between those two results are discovered during this period, the Agency needs to 
investigate to find the cause. Depending upon the findings: 1) an adjustment can be made 
in either the model or the operation of the building, or 2) the difference is acceptable to 
the Agency and the Department of Energy.  The Agency sends its finding to the 
Department of Energy for inclusion in the Biennial Report to the Legislature. 
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It is recommended that monitoring of the building’s energy use be continued beyond the 
18 month period and that the Agency explores ways to improve on the energy 
performance of the building over time. 
 

2. Non-Compliance 
It is possible that after monitoring the building for 18 months, the building’s performance 
does not exceed the energy conservation provisions of the state building code by 20% or 
more, as required by Statute.  If that is the case, the Agency needs to submit an Energy 
Conservation Plan to the Department of Energy within 90 days after reporting the non-
compliance. This plan will outline the modifications to be made until monitoring shows 
that the goal of 20% or better is met, or all reasonable attempts to reduce the energy use 
have been made. These remedial actions need to be reported and sent to the Department 
of Energy for inclusion in the Biennial Report to the Legislature. 
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This section lists the procedures for Class 2 projects to comply with ORS 276.900 to 
276.915 and OAR 330-130-0010 to 0080. 
 
A. Procedures 
 

1. When the project is ready to enter the design phase, the agency completes the 
Project Notification Form. A blank form is in Appendix K. 

 
2. The agency provides energy conservation guidance to the design team. Guidance 

includes the SEED Program Guidelines and direction for complying with OAR 330-
130. 

 
3. The agency and design team make a list of potential ECMs. Refer to the Minimum 

ECM Guidelines Checklist in Appendix F. The Department of Energy is available to 
suggest potential ECMs. 

 
4. The agency and design team review the list of potential ECMs and determine 

approximate cost, savings, and simple payback. 
 
5. The agency and design team incorporate ECMs into the design that have a simple 

payback shorter than equipment life. 
 

6. Within six months after project completion, the agency notifies the Department of 
Energy of the cost-effective ECMs installed in the project. A blank ECM 
Installation Form is in Appendix K.  

 
7. This information will be used in preparation of the Biennial Report to the 

legislature. 
 

B. Schedule of Submittals 
 

Under the procedures for Class 2 buildings, there are two submittals to the 
Department of Energy: 

 
1. The Project Notification Form is submitted when the project enters into the 

design phase. 
 
2. The ECM Installation Form, showing ECMs installed, is submitted within six 

months after project completion. 
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      (d) Periodically define highly efficient facilities. A facility constructed or renovated 
after June 30, 2001, shall exceed the energy conservation provisions of the state building 
code by 20 percent or more, unless otherwise required by rules adopted under this 
section. 
      (e) Establish guidelines for implementing subsection (4) of this section. 
      (f) Establish guidelines for incorporating energy efficiency requirements into lease 
agreements of 10 or more years to be phased in as current lease agreements expire or as 
new lease agreements are entered into, allowing reasonable time for the owner to 
implement the requirements of this section. 
      (g) Establish criteria by which the State Department of Energy determines that a 
person is prequalified to perform work in accordance with this section. 
      (4) Before June 30, 2015, an authorized state agency shall reduce the total amount of 
energy the authorized state agency uses in the authorized state agency’s owned facilities 
by at least 20 percent from a baseline amount the State Department of Energy determines 
by rule based on usage in calendar year 2000. 
      (5) An authorized state agency shall report annually to the State Department of 
Energy concerning energy use in the authorized state agency’s facilities. The State 
Department of Energy shall specify by rule the form and content of and deadlines for the 
reports. 
      (6) An authorized state agency that fails to achieve and maintain a 20 percent 
reduction in energy use on and after June 30, 2015, shall submit biennial energy 
conservation plans to the State Department of Energy. The State Department of Energy 
shall specify by rule the form and content of and deadlines for the energy conservation 
plans. 
      (7) The State Department of Energy by rule may require mandatory prequalification 
as a condition for a person to submit a bid or proposal to perform the following work for 
an authorized state agency: 
      (a) Direct an energy consumption analysis for an authorized state agency under 
subsection (2) of this section, unless the person is a professional engineer or architect; 
      (b) Enter into an energy savings performance contract; or 
      (c) Perform energy audits, building commissioning, monitoring and verification 
services and other services related to the operation and management of a facility’s energy 
systems, except for architectural, engineering and land surveying services as defined in 
ORS 279C.100. 
      (8) The State Department of Energy may recover from authorized state agencies the 
costs associated with administering the provisions of this section, including costs 
associated with adopting rules, maintaining a state energy use database and prequalifying 
a person under this section. 
      (9) The State Department of Energy, the Oregon Department of Administrative 
Services and the Oregon University System shall jointly prepare a biennial report 
summarizing the progress toward achieving the goals of this section. The biennial report 
shall be made available to the public. [1979 c.734 §3; 1989 c.556 §3; 1995 c.551 §18; 
2001 c.683 §3; 2008 c.26 §3; 2009 c.259 §24] 
  
      Note: See note under 276.900. 
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DIVISION 130 
ENERGY EFFICIENT DESIGN FOR STATE AGENCY FACILITIES 

 
330-130-0010 
Purpose 

(1) The Oregon Department of Energy, in consultation with the Oregon Department 
of Administrative Services and the Oregon University System, has developed 
OAR 330-130-0010 through OAR 330-130-0100. These rules prescribe 
procedures to:  
(a) minimize energy use in new and renovated facilities designed and constructed 

by state agencies, and  
(b) reduce the amount of energy used in existing buildings by at least 20 percent 

from the amount used by the state agency in the 2000 calendar year by the 
year 2015, in compliance with ORS 276.900 through ORS 276.915.  

 
Stat. Auth.: ORS 276.900 - ORS 276.915; Chapter 26, Oregon Laws 2008 (HB3612) 
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 
 
330-130-0020  
Definitions 

(1) "Agency" means any state agency, board, commission, department or division 
which has the authority to finance the construction, purchase, renovation, or 
leasing of buildings or other structures for use by the State of Oregon. 

(2) "Agency Contact" means a lead person appointed by the Agency who is 
responsible to coordinate all SEED related business with the Oregon  Department 
of Energy, i.e. project notifications, interagency agreements, invoice and 
payment, project coordination, guideline updates, advisory.  

(3) "Baseline Building" means the basic building conceived by the Agency and the 
Design Team. The Baseline Building shall incorporate the standard design 
features of typical buildings of the same usage and just meet the prescriptive 
requirements of the Oregon Energy Code according to criteria established in the 
SEED Program Guidelines. 

(4)  "Benefit-to-Cost Ratio (BCR)" means the Present Value of ECM benefits divided 
by the Present Value of incremental ECM costs.  
(a) The ECM benefit is the difference between the Present Values of the 

Operating Cost of the Baseline Building and the Operating Cost of the 
Baseline Building with the ECM added.  

(b) The incremental ECM cost is the difference between the Present Values of the 
Capital Cost of the Baseline Building and the Capital Cost of the Baseline 
Building with the ECM added.  
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(5) "Biennial Report" means the report, which evaluates the compliance of Agencies 
with the objectives of ORS 276.900 through ORS 276.915.  

(6)  Facility and Building Class:  
(a) "Facility" as used in ORS 276.900 through ORS 276.915 means a building for 

the purposes of these rules;  
(b) "Class 1 Building" means all:  

(A) New buildings, additions, or renovations of 10,000 or more square feet of 
heated or cooled floor area; and  

(B) Building additions that increase the size of an existing building to 10,000 
or more square feet of heated or cooled floor area and renovations to 
buildings of 10,000 or more square feet of heated or cooled floor area, 
which significantly affect:  
(i.) The existing mechanical or control system; or  

(ii.) At least two of the following energy systems: interior lighting, 
building envelope, domestic hot water, or special equipment.  

(iii.) Only those systems identified in (i) and (ii) that are significantly 
affected are subject to procedures outlined in 330-130-0040.  

(c) "Class 2 Building" means all new buildings or renovations of less than 10,000 
square feet of heated or cooled floor area except:  
(A) Those described in Class 1 Buildings; and  
(B) New buildings, structures, or facilities of any size which have no energy   

using systems.  
(7) "Building Model" means a computer model, which calculates annual building 

energy use. The Oregon Department of Energy shall approve hourly Building 
Models, simplified hourly Building Models and the approach to modeling ECM 
energy savings above the code baseline building as established in the SEED 
Program Guidelines. The Building Model for all Class 1 Buildings shall be an 
hourly Building Model, except for the following examples where simplified 
hourly Building Modeling or prescriptive packages established in the SEED 
program Guidelines may be used:  
(a) Heated-only warehouses of any size;  
(b) Theaters and assembly buildings smaller than 35,000 square feet;  
(c) Office buildings smaller than 35,000 square feet;  
(d) Other Class 1 Buildings for which a simplified hourly Building Model or 

other calculation is appropriate as approved by the Oregon Department of 
Energy.  

(8) "Capital Construction Cost" means the cost of current and future building 
investments including construction, design, administration, major replacement, 
and salvage values. Costs of compliance with these rules may also be included.  

(9) “Commissioning Agent” is an individual or firm that has demonstrated experience 
commissioning Heating, Ventilating, and Air Conditioning (HVAC) mechanical 
systems and HVAC control systems, commercial and industrial mechanical 
technologies, lighting controls, and Testing and Balancing of air and water 
systems.  

(10) "Design Team" means the architect(s), engineer(s), and other professionals who 
are responsible for the design of the new building or renovation.  
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(11) "Energy Analysis Report" means a report prepared by an Energy Analyst, under 
the direction of a professional engineer or licensed architect, recommending an 
Optimum ECM Package for a Class 1 building. The report shall include: 
(a) Oregon Department of Energy State Energy Efficient Design (SEED) forms;  
(b) A summary of recommendations;  
(c) A Baseline Building description;  
(d) ECM descriptions with analysis results;  
(e) ECM savings calculations; and  
(f) ECM cost estimates.  

(12) "Energy Analyst" means the 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.  

(13) “Energy Auditor” is an individual or firm that has demonstrated experience 
performing comprehensive analysis of a building’s energy using systems, and 
performs benefit to cost analysis of energy efficiency measures.  

(14) "Energy Code" means Chapter 13 of the current State of Oregon Structural 
Specialty Code.  

(15) "Energy Conservation Measure (ECM)" means a measure designed to reduce 
energy use, including alternative energy systems which replace conventional fuels 
with renewable resources. ECMs shall not conflict with applicable codes and 
other professional standards.  

(16) "ECM Package" means two or more ECMs combined for analysis.  
(17) “Energy Service Company (ESCO)” means a company, firm or other legal 

Person with the demonstrated technical, operational, financial and managerial 
capabilities to design, install, construct, commission, manage, measure and verify, 
and otherwise implement Energy Conservation Measures and other Work in 
building systems or building components that are directly related to the ECMs in 
existing buildings and structures. 

(18) “Energy Services Performance Contract (ESPC)” means a Public Improvement 
Contract between a Contracting Agency and a Qualified Energy Service Company 
for the identification, evaluation, recommendation, design, and construction of 
Energy Conservation Measures, including a Design –Build Contract, that 
guarantees the energy savings performance. 

(19) "Energy Systems Performance Verification Plan" means a plan that outlines how 
the building's energy systems are to be tested during the construction phase and 
how the building's performance is to be verified with long-term monitoring during 
occupancy. 

(20) “Measurement and Verification (M&V”) means, as used in ESPC Procurement, 
the examination of installed ECMs using the International Performance 
Measurement and Verification Protocol or process, to monitor and verify the 
operation of energy using systems pre-installation and post-installation. 

(21) "Model of energy efficiency" means a facility that is designed, built and operated 
according to these SEED rules, that exceeds the state building code by 20 percent 
or more, that makes use of renewable energy resources where practical and that 
incorporates outstanding energy efficiency measures. 
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(22) "Net Present Value Savings (NPVS)" means the difference between the Present 
Values of the Capital and Operating Costs of the Baseline Building and the 
Capital and Operating Costs of the Baseline Building with the ECM added.  

(23) "Operating Cost" means the costs for energy, fuel, annual and periodic 
maintenance, supplies, consumables, and other operating items associated with 
ECMs, such as water and sewer, during the life of the building.  

(24) "Optimum ECM Package" means the ECM package which incorporates all 
reasonable cost-effective ECMs and which meets the following conditions:  
(a) Each ECM included in the package has a BCR greater than 1.0 when modeled 

independently.  
(b) The ECM package has a BCR greater than 1.0.  
(c) The ECM Package has the highest NPVS of the analyzed ECM packages.  

(25) "Present Value" means the value of a financial cost or benefit, discounted to 
current dollars using discounting factors and methods approved by the Oregon 
Department of Energy. 

(26) “Renewable energy resource” includes, but is not limited to on-site generation of 
energy for use in the building from the following sources: 
(a) Straw, forest slash, wood waste or other wastes from farm or forest land, 
nonpetroleum plant or animal based biomass, ocean wave energy, solar energy, 
wind power, water power or geothermal energy; or 
(b) A hydroelectric generating facility that obtains all applicable permits and 
complies with all state and federal statutory requirements for the protection of fish 
and wildlife and: 

        (A) That does not exceed 10 megawatts of installed capacity; or 
        (B) Qualifies as a research, development or demonstration facility. 
 The purchase of green tags does not qualify as a renewable energy resource. 

(27) "SEED Program Guidelines" are guidelines developed by the Oregon 
Department of Energy with assistance from an Advisory Committee that consists 
of representatives from interested Agencies, design professionals, consulting 
engineers and utilities. 

(28) "Simple Payback" means the estimated ECM cost divided by the estimated first 
year ECM energy, operating, and maintenance savings.  

 
[Publications: Publications referenced are available from the agency.] 
 
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 
 
330-130-0030  
Notification  

(1) When the building class has been determined during the pre-design or 
programming phase of a building project, the following procedures shall be 
followed:  
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(a) Class 1 Buildings. Before the Design Team is selected, the Agency and the 
Oregon Department of Energy may enter into an interagency agreement which 
outlines the procedures as shown in 330-130-0040, the hourly rates to be 
charged by the Oregon Department of Energy and the related statement of 
work. The Agency Contact shall coordinate with the Oregon Department of 
Energy the set-up of the Initial Meeting early in the pre-design or 
programming phase of a building project. The interagency agreement may 
include Expanded Services, which are beyond the scope of this rule. See 330-
130-0040 section (8) below. 

(b) Class 2 Buildings. The Agency shall contact the Oregon Department of 
Energy for consultation and request a list of recommended ECMs and services 
applicable to the building.  

 
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 1-2003, f. & cert. ef. 1-10-03 
 
330-130-0040  

(1) Procedures for Class 1 Buildings 
The SEED process as outlined below follows some typical steps in the design 
process as the organizing principle. In case the Agency is accustomed to using 
different phases or terminology, or if the project does not fit the suggested steps, 
an alternative plan shall be developed between the Oregon Department of Energy 
and the Agency.  
(a) Pre-Design or Programming phase. The purpose of the SEED process is to 

ensure early involvement so energy efficiency is an integral part of the 
building design.  
(A) Initial Meeting. Early in the Pre-Design or Programming phase, the 

Agency and the Oregon Department of Energy shall meet to  
(i.) Discuss the scope of the project.  

(ii.) Define the role of the Oregon Department of Energy, including but 
not limited to the level of involvement, decision authority on 
behalf of the owner, and relationship with contractors. The Oregon 
Department of Energy shall be notified of all meetings where 
significant review of or final decisions about energy systems are 
anticipated. 

(iii.) Request for proposal and contract. The request for proposal (RFP) 
and the contract's Statement of Work shall include a reference to 
the goal of 20 percent or better than the state building code, to the 
SEED process and to the "model of energy efficiency". The 
Oregon Department of Energy shall develop language the Agency 
may use to include energy efficient design in the request for 
proposals and the contract for architectural and engineering 
services. Upon request, the Oregon Department of Energy will 
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review or comment on the RFP, Contract or energy qualifications 
of proposals as an Expanded Service (see section (8) below).  

(iv.) Energy Analyst. The Agency shall hire the Energy Analyst from 
the Department of Energy’s list of pre-qualified energy analysts. 

 
(b) Schematic Design Phase:  

(A) Energy Planning Session. Early in the Schematic Design Phase, the 
Agency, Design Team, Oregon Department of Energy and Energy 
Analyst shall meet to further define the project design, construction 
schedule, energy goals of the project, the design criteria, the integrated 
energy design approach, the Energy Systems Performance Verification 
Plan and the modeling approach. The Energy Analyst shall regularly 
update these items during the design process. 

(B)  Preliminary Investigation. Working with the Agency and the Design 
Team, the Energy Analyst shall prepare a comprehensive list of ECMs to 
capture significant opportunities for building energy savings. Two weeks 
before the Scoping Process (see step (c) below), the Agency shall deliver 
to the Oregon Department of Energy the following items:  
(i.) Description of the Baseline Building and its energy-using systems;  

(ii.) List of proposed ECMs;  
(iii.) Approach and tools for modeling;  
(iv.) Initial plans;  
(v.) Design intent;  

(vi.) Description of operating criteria; and  
(vii.) Results of preliminary modeling effort, if any.  

(c) Scoping Process. The Oregon Department of Energy, the Agency, the Design 
Team, and the Energy Analyst shall select the ECMs for analysis. If needed, 
further refinement of the modeling effort will be discussed and decided upon.  

(3) Design Development Phase:  
(a) Baseline and Individual ECM Analysis. The Energy Analyst shall use the 

Building Model for Baseline Building analysis and individual ECMs analysis. 
The Energy Analyst may use fully documented manual calculations for 
simple, non-interactive ECMs and may eliminate potential ECMs with 
preliminary estimates of costs and savings if the Simple Payback is greater 
than the equipment life. 

(b) Metering Plan. The Agency, in consultation with the Energy Analyst, the 
Design Team and the Oregon Department of Energy, shall specify what types 
of utility meters are to be installed and what system is to be used to monitor 
the building's energy use. Where practical, sub-metering shall be provided on 
major energy using equipment or systems. This Metering Plan shall be 
incorporated in the Energy Systems Performance Verification Plan. 

(c) Interim Submittal and Review. Two weeks before the ECM Review Meeting, 
the Agency shall submit to the Oregon Department of Energy the Preliminary 
Energy Analysis Report. The Oregon Department of Energy shall review the 
Preliminary Energy Analysis Report and provide its written or verbal 
comments and recommendations to the Agency prior to the ECM Review 
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Meeting. The following items shall be submitted as part of the Preliminary 
Energy Analysis Report: 

(A) Narrative describing the Baseline Building and the proposed ECMs.  
(B) Tables showing energy use for the Baseline Building and the building 

with proposed ECMs;  
(C) The Baseline Building Model input and output;  
(D) A list of eliminated ECMs and calculations;  
(E) Analysis results for individual ECMs; and  
(F) The Metering Plan.  

(d) ECM Review Meeting. The Oregon Department of Energy, the Agency, the 
Design Team, and the Energy Analyst shall meet to review and agree on the 
results in the Preliminary Energy Analysis Report.  

(4) Construction Documents Phase:  
(a) Implementation of Cost-Effective Measures. The Agency shall incorporate the 

Optimum ECM Package into the final building design.  
(b) Submittal of Construction Documents. The Agency shall provide the Oregon 

Department of Energy with construction documents in sufficient detail to 
verify that the ECMs will be included in the final construction documents and 
specifications or no later then at 90 percent design completion, which ever 
comes first. This submittal shall also include the Preliminary Energy Systems 
Performance Verification Plan.  

(c) The Oregon Department of Energy shall review this submittal and forward its 
written findings and recommendations to the Agency within ten working days 
after receiving the documents, if practicable.  

(5) Construction Phase:  
(a) Contractor Submittals and Substitutions. The design firm shall ensure that 

contractor equipment submittals, requests for substitutions and change orders 
adhere to the ECM design intent. The design firm must send any substitutions 
or submittals that differ from the ECM design intent to the Oregon 
Department of Energy for review.  

(b) Final Report Submittal. The Agency shall deliver the final Energy Analysis 
Report containing the Optimum ECM Package and projected energy use to the 
Oregon Department of Energy for review.  

(c) Delivery of the Oregon Department of Energy Findings. The Oregon 
Department of Energy shall review the report and forward its written findings 
and recommendations to the Agency within ten working days after receiving 
the report, if practicable. 

(d) Site Inspections. To verify that ECMs are installed correctly and operating 
efficiently, the Oregon Department of Energy or its representative may make 
walk-through site inspections during the installation of ECMs.  

(e) Performance verification. The Energy Systems Performance Verification Plan 
shall be carried out and Oregon Department of Energy shall receive a copy of 
the test reports.  

(f) Training. It is recommended that instruction on the design intent and operation 
of the building as a system be offered to the owners and operators of the new 
facility. This may be part of the Energy Systems Performance Verification 
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Plan. The training should parallel the operations manual prepared for the 
owner.  

(6) Occupancy Phase:  
(a) Monitoring. At completion of functional testing (approximately two months 

after occupancy begins), a meeting shall be held between the Agency, ODOE, 
building operator, general contractor, commissioning agent, and energy 
analyst to review building energy use. Actual building operation will be 
compared with assumptions made in the Final Design Phase Energy Analysis. 
If significant differences in schedules, equipment, operation, etc. exist, a 
calibrated energy model must be submitted at the discretion of the Department 
of Energy (if actual energy use is outside 5% (+/-) of predicted energy use). 
During the first 18 months into occupancy, energy use by the building systems 
shall be monitored and compared with the modeling results. If significant 
differences between the actual energy use and the model predictions result, the 
Agency shall investigate to find the cause, so that:  

(A) An adjustment can be made to the operation of the building; or  
(B) An explanation for the difference can be found that is acceptable to the 

Agency and the Oregon Department of Energy. The Agency shall send 
its finding to the Oregon Department of Energy for inclusion in the 
Biennial Report to the Legislature.  

(b) Non-compliance. If, after monitoring the building for 18 months, the 
building's performance does not exceed the energy conservation provisions of 
the state building code by 20 percent or more because of reasons reported 
under (6)(a), the Agency shall submit an energy conservation plan to the 
Oregon Department of Energy within 90 days after reporting the non-
compliance. This plan will outline the modifications to be made until 
monitoring shows that the goal of 20 percent or better is met, or all reasonable 
attempts to reduce the energy use have been made. These remedial actions 
shall be reported and sent to the Oregon Department of Energy for inclusion 
in the Biennial Report to the Legislature.  

(c) SEED Award. The Oregon Department of Energy shall give the SEED Award 
to the Agency if the building complies with these SEED rules and is a "model 
of energy efficiency". These reports and the SEED Award will also be used 
for educational or marketing purposes to show what works and help convince 
agencies that the return on energy efficient design is well worth the possible 
extra cost in the planning and construction phases.  

(7) Waiver. Under certain circumstances, part of these rules that describe specific 
activities may be waived.  

(8) Expanded Services. Expanded services are services provided by the Oregon 
Department of Energy that are outside the scope of OAR 330-130-0010 through 
0100. Such services may include but are not limited to acting as the owner's agent 
on energy issues, modeling during various phases of the design process and when 
the building is occupied, building commissioning, and providing resource 
conservation management assistance. The Agency may include Expanded 
Services as part of the interagency agreement with the Oregon Department of 
Energy for work required under these Administrative Rules.  
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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 1-2003, f. & cert. ef. 1-10-03 
 
330-130-0050  
Procedures for Class 2 Buildings 

(1) Role of the Agency. The Agency shall determine that the design incorporates all 
required prescriptive ECMs or all reasonable cost-effective ECMs. ECMs or 
ECM packages with a Simple Payback shorter than equipment life shall be 
considered cost-effective for Class 2 Buildings.  

(2) Role of the Oregon Department of Energy. The Oregon Department of Energy 
shall provide a list of prescriptive groups of measures or packages in excess of 
code that are deemed to result in energy usage that is at least 20 percent less than 
required by code. The Oregon Department of Energy shall also be available to the 
Agency to advise or suggest potential energy saving measures.  

(3) Project Reporting. The Agency shall provide the Oregon Department of Energy 
with the list of all measures or packages installed in the building. This information 
will be used in preparation of the Biennial Report to the legislature.  

 
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 1-2003, f. & cert. ef. 1-10-03 
 
330-130-0055 
Procedure for Leased Buildings 

(1) The Department of Energy, in consult with authorized state agencies, shall 
establish guidelines for incorporating energy efficiency requirements into lease 
agreements of 10 years or more to be phased in as current leases expire or as 
authorized agencies enter into new agreements. 

 
330-130-0060  
Service Charges 
Charges to the Agency by the Oregon Department of Energy for services shall be as 
follows:  

(1) Class 1 Buildings:  
(a) The charges by the Oregon Department of Energy to the Agency will be based 

on an hourly rate for the actual hours worked on the project. Hourly rates 
charged by the Oregon Department of Energy and invoiced to the Agency will 
include salary, other payroll expenses, the federally allowed indirect rate for 
the Oregon Department of Energy, staff travel expenses, other service or 
supply costs, and administrative costs. Invoices may be submitted to the 
Agency by the Oregon Department of Energy monthly commencing one 
month after notification. Invoices will provide the hours of service and the 
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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.  
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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 

http://saeuc.wesd.org/
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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. 
(a) 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.) a prior 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 I parts A and B for the 
technical energy audit and project development plan, Phase II Design Build 
contract, and Phase III for the energy savings guarantee and Measurement and 
Verification contract.  

(g) 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) At a 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. 

(l) 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, 

(iii.) 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.  
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I. 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.  

II. 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.  
 

I. 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.   

 

II. 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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I. 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: 
 

• Who is responsible for verification? 
 

• What is being verified? 
 

• How is verification performed?  
 

• 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.  
 

II. 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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III. 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: 
 

• Is the design or operation of the system under consideration complex?  

• Does the equipment interact with other equipment and systems? 

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

• Is 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.  

• 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. 

• 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). 

• 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 Toolkit - 
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. 

• 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.   

• 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. 

• 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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• 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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I. 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. 
 

II. 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. 
 

III.  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:   
 

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

 
• 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). 

 
• As outlined 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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and other pertinent design assumptions).  This document is helpful in determining 
the absolute and relative size of the different loads and can, therefore, be used for 
the selection of monitoring points.  

 
• During the verification process, all building systems are checked whether they 

perform interactively as intended and in accordance with the contract documents, 
the owner’s objectives and operational needs. 

 

III.  MORE INFORMATION 
More detailed 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. 
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Class 1 Building  
Project Notification Form 

 
Agency: Date submitted: 
Contact person: E-mail: Phone: 
Division or user: ODOE Project ID #: 
Project name: 
Project address: 
City: ZIP: 
Project Description: 
 
 
 
Energy systems affected: 
 
Area and Use Information: 
 

Project type:               N = New construction           R = Renovation 
 
Total floor area (sq.ft.)                                       gross heated or cooled 

Affected floor area (sq.ft.)                                 full area if new, or renovated area 

Construction cost                                               total budget, not appropriated amount 

Breakdown area by use and schedule; show design occupancy 
 
     Area Breakdown         Use         Number of                      Occupied 
     (Square Feet)               code        occupants        Hours/Day   Days/Week   Weeks/Yr 
 
                                                                                                                                               

                                                                                                                                               

                                                                                                                                               

Use Codes:   
A = Food/cafeteria, gym/pool/lockers, library/archives, theater/arena                     M = shop/retail 
B = Computer center, education, laboratory, office                                                   R = Residential/dorm 
 I = Clinic, hospital, jail/prison                                                                                   S = Warehouse 

 
Estimated schedule:                     Month/Day/Year                                                    Month/Day/Year 

RFP for design services:                                                     Bid date:                                            

Schematic design begins:                                                   Construction begins: 

Design development begins:                                              Construction complete:  

Design development complete:                                        

 

 

 

 

 

 

$ 
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Class 1 Building 
Project Team Contacts Form 

 
Agency: 

 
ODOE Project ID# 

 

Project manager:  
 

E-mail: 
 

Phone: 
 
Billing contact: 

 
E-mail: 

 
Phone: 

 
Billing address: 
 

City: 
 

ZIP: 

Architectural firm: 

Managing Architect: E-mail: Phone: 
 

Project architect: 
 

E-mail: 
 

Phone: 

Mechanical Engineering Plumbing Firm: 
 

Mechanical Engineer: 
 

E-mail: 
 

Phone: 
 
Electrical Engineer: 

 
E-mail: 

 
Phone: 

Lighting designer: E-mail: Phone: 

Energy Analyst: E-mail: Phone: 

Commissioning Agent/Verification Provider: 

E-mail: Phone: 

Document Reviewer (for ECM Inclusion): 

E-mail: Phone: 

Other Design Team Member: 

E-mail: Phone: 
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Energy Analyst Qualifications Form 
Energy Analyst’s Name: 
 
List the qualifications of the person(s) responsible for the accuracy of the energy model and the 
Energy Analysis Report: 
 
 
 
 
Description of experience with a computerized, hourly building modeling tool for energy 
analysis. How current is this experience? 
 
 
 
 
List computer modeling programs with which the modeler has experience including years of 
experience with each modeling program: 
 
 
 
 
Provide reference contacts for energy modeling experience: 
 
 
 
List name(s) of others who will be working on the model and report: 
 
 
List projects on which the Energy Analyst has performed computer modeling: 
 
 
 
Attach a sample of Energy Analysis Reports:  
 
 
List any buildings modeled for the SEED program: 
 
 
 
 

Number of years of full time energy modeling experience: 
Has the Energy Analyst taken the ODOE Energy Modeling Workshop? 
Date of Workshop 
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Energy Programming and Design Intent Checklist  

General Description / Requirements  
 
The following list of energy programming and design intent items should be considered 
early in the design effort when basic building concepts are being developed.  Integration 
of many of these design concepts is needed early because adoption later in the design is 
often cost prohibitive or not feasible.  Many owner operational requirements and designer 
design criteria have a significant impact on building energy use and operational costs.  
Such decisions affect building operating hours, occupant comfort and sizing of energy 
using equipment.   
 
Information contained in this checklist can be collected from developed programming 
documents or serve as a reference to what should be included in the programming 
document.  This information needs to be documented so dialog about relevant ECM 
options can be more clearly defined.  Full development of this checklist will evolve as 
design progresses into schematic and design development phases.  It may be necessary to 
defer decisions on particular efficiency concepts until the energy model is developed in 
order to address potential energy savings and cost effectiveness.    
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Excel forms available at  http://www.energy.state.or.us/SEED/Toolbox.htm 
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Early Planning Session Building Design Criteria 
 
Project name:_____________________________________________________________________ 
 
 
Programming Team shall complete this document (as much as possible) for use as a basis of discussion during the initial meeting. The completed 
form shall be submitted one week before the Early Planning Session. 
 
 

Space Name or 
Description 

Area 
Sqft 

Peak 
Number of 
Occupants 

Average 
Number 
of 
Occupants 

Occupancy 
Hours per 
Weekday/ 
Weekend 

Occupancy 
Weeks per 
Year 

Target 
Ambient 
Illumination, 
Footcandles 

Target Task 
Illumination, 
Footcandles 

Mechanical 
Cooling 
Desired? 

Automatic 
Daylighting 
Controls 
Desired? 

Natural 
Ventilation 
Desired? 
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Early Planning Session Building Interior Load Design Criteria 
 
Project name:_____________________________________________________________________ 
 
 
Programming Team shall complete this document (as much as possible) for use as a basis of discussion during the initial meeting. 
The completed form shall be submitted one week before the Early Planning Session. 
 
 
Space Name or 
Description 

Area Sqft Ventilation   
Occupancy  
Sqft / Person 
Or CFM / person 

Ventilation  
Rate 
 CFM / 
Person  

Office 
Equipment   
Watts / Sqft 

Process 
Equipment   
Watts / Sqft 

Lighting  
Power 
Density  
Watts/ Sqft 

Infiltration    
Air Changes 
Per Hour 
(ACH)  

Desired 
Cooling 
Temperature 
Occ/Unocc 

Desired 
Heating 
Temperature 
Occ/Unocc 
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Class 1 Building  
ECM Checklist  

 
Instructions 
 
The ECM Checklist makes it easier to track ECMs though the analysis process.  The energy analyst 
submits the ECM Checklist two weeks before the scoping meeting.  ECMs may be added to the 
checklist. 
 
An example of an ECM listing follows: 
 
 Status Code     ID  Potential ECMs 
 B  A  N/A   E111  Add ceiling/roof insulation 
 
Status codes indicate the phase of analysis or recommendation for each ECM.  Check the boxes under 
the appropriate status code as the analysis progresses.  Codes include: 
 
 B Baseline. The ECM is included in the building baseline design.   
 
 A Analyzed. The ECM is selected for analysis at the scoping meeting. 
  
 N/A Not applicable. 
 
The ID code includes a category letter and a three-digit number.  “R” listed at end of three-digit number 
indicates ECM is primarily applicable to renovation projects.       
 
Put an “X” under the appropriate code for each ECM. 
 
B = Baseline  
A = Analyzed          
N/A = Not Applicable 

Deleted: S 
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Project Name:  

E100 Envelope  
Status Code  
B A N/A ECM# Potential ECMs ECM Description 

   E110 Reduce Heat Losses 
   E111 Ceiling/roof insulation 
   E112 Wall insulation 
   E113 Floor/slab insulation 
   E114 Fan penthouse insulation 
   E115 Windows: 
        A Thermal break in metal window frames 
        B Wood, vinyl, or fiberglass window frames 
        C Argon gas-filled glazing panels 
        D High-performance low-e (e = 0.05) coating 
        E Tinted glazing or reflective coatings 
    
   E120 Reduce Heat Gain 
   E121 Architectural shading and overhangs 
   E122 Window sizing and orientation 
   E123 Cool roof, green roof 
    
   E130 Reduce Infiltration 
   E131 Seal openings at penetrations of building envelope 
   E132 Air-lock vestibule or revolving doors 
    
   E190 Other Envelope Measures 
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L100 Lighting  
Status Code  
B A N/A ECM# Potential ECMs 

   L110 Efficient Lighting Systems 
   L111 Optimize fixture layout, spacing & orientation   
   L112 R Delamp overlit areas   
   L113 Efficient Fixture Selection, (fixture CU) 
   L114 Optimize Ballast Selection 
   L115 Efficient Lamp Selection 
        A Compact fluorescents in place of incandescents  
        B Incandescent IR Halogen vs standard PAR lamps 
        C Ceramic Metal Halide vs standard PAR lamps 
        D High-output linear fluorescents in place of HID fixtures 
        E Pulse Start Metal Halides vs standard Metal Halides 
        F LED technology, exit signs and other applications 
   L116 Exterior LPD at or below ASHRAE-90.1-2004 
    
   L120 Lighting Controls 
   L121 Occupancy sensors (exceeding code requirements) 
   L122 Selective switching, (control of multiple lamps within fixture)   
   L123 Egress lighting scheduled off during unoccupied periods  
   L124 Exterior lighting controls (exterior lights extinguished after 

occupied period (i.e. 9PM - 5AM) 
     
   L130 Optimize Daylighting 
   L131 Continuous dimming controls 
   L132 On/off daylighting control 
   L133 Separate circuits for zoning flexibility in daylit zones 
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   L190 Other Lighting Measures 
    

W100  Domestic Hot Water (DHW) 
Status Code  
B A N/A ECM# Potential ECMs 

   W110 Reduce DHW Distribution Losses 
   W111 Install return-line aquastat (not required by code) 
    
   W120 Efficient DHW Generation 
   W121 90%-plus condensing hot water heaters 
   W122 Summer water heater or small boiler 
   W123 Preheat DHW with reclaimed waste heat (i.e. chiller condenser, 

direct-contact boiler stack economizer, 24/7 computer server room 
AC unit) 

   W124 Solar-assisted water heater 
   W125 Heat pump water heater 
    
   W130 Process Related DHW Use  
   W131 Institutional laundry water reuse system 
   W132 Horizontal axis washing machines  
    
   W140 Heat Recovery 
   W141 Waste water heat recovery, i.e.GFX system 
    
   W190 Other DHW Measures 
    

F100 HVAC - Unitary Equipment 
Status Code  
B A N/A ECM# Potential ECMs 



Appendix G  Class 1 Buildings, Blank Forms 
 

 
SEED Program Guidelines  G-16 
January 2006 

   F110 Unitary Equipment 
   F111 Condensing furnaces  
   F112 Cooling-unit efficiency  
   F113 Air-to air heat pump efficiency 
   F114 Water-source heat pump 
   F115 Radiant heating 
   F116 Other HVAC general/unitary measures 
    

A100 HVAC - Air Distribution 
Status Code  
B A N/A ECM# Potential ECMs 

   A110 Reduce Airflow Rates 
   A111 Variable airflow with VFD 
   A112  Cold air distribution 
    
   A120 Reduce Fan Pressure Resistance 
   A121 Minimize fan unit static pressure-losses: air filters, cooling and 

heating coils, enlarge cabinet size. 
   A122 Minimize duct static pressure-losses: enlarging ducting & 

optimize fittings 
   A130 Reduce Ventilation Loads 
   A131 Separate make-up air units for high-ventilation areas  
   A132 Heat recovery (air-to- air, run-around loop, heat wheel)  
    
   A140 Reduce Air Leaks and Heat Losses 
   A141 Install low-leakage dampers 
    
   A150 Fan Systems and Delivery Systems 
   A151 Specify efficient fans and select efficient size fan wheel  
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   A152 Separate HVAC units for perimeter and core zones 
   A153 R Change constant air-volume reheat to VAV reheat 
   A154 R Change multi-zone or dual duct to VAV 
   A155 Parallel fan power VAV boxes to reduce perimeter zone reheat  
    
   A190 Other HVAC - Air Distribution ECMs 
    

D100  HVAC - Steam and Water Distribution 
Status Code  
B A N/A ECM# Potential ECMs 

   D110 Reduce Energy Losses 
   D111 Steam trap monitoring and repair program 
   D112 Insulate piping and valve bodies 
    
   D120 Reduce System Flow and Pressure Resistance 
   D121 Variable primary pumping with VFD  
   D122 Increase cooling coil temperature difference 
   D123 Increase Heating coil temperature difference 
   D124 Reduce pump head pressure  
    
   D190 Other Steam or Water Distribution System 
    

T100 HVAC Controls 
Status Code  
B A N/A ECM# Potential ECMs 

   T110 Air-Side Control Strategy 
   T111 Airflow and temperature setback in unoccupied areas through 

occupancy sensors or schedules 
   T112 Variable ventilation based on CO2 control  
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   T113 Night-flush cooling cycle 
    
   T120 Water Side Control Strategy 
   T121 Time clock and OSA lockout control of heating and cooling 

pumps 
    
   T130 Misc. Controls 
   T131 Isolate large sheddable loads and install automated controls to 

limit electrical demand 
    
   T190 Other HVAC Controls 
    

C100 Cooling Plant 
Status Code  
B A N/A ECM# Potential ECMs 

   C110 More Efficient Cooling Equipment 
   C111 Select efficient kW/ton chillers: 1) centrifugal, 2) screw, 3) 

reciprocating 
   C112 Select chiller size(s) for efficient sequencing 
   C113 Optimization of chiller sequencing controls 
   C114 Central Heat Pump 
    
   C120 Alternate Cooling 
   C121 Water-side free cooling: cooling tower and P&F heat exchanger 
   C122 Heat recovery chiller  
    
   C130 Increase Condenser Efficiency 
   C131 Specify more efficient cooling tower to reduce LWT  
   C132 Water-cooled versus air cooled  
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   C133 Evaporative-cooled versus air cooled 
   C134 Condenser water reset controls 
    
   C190 Other Cooling Plant Measures 
    

H100 Heating Plant 
Status Code  
B A N/A ECM# Potential ECMs 

   H110 Improve Boiler Efficiency 
   H111 Specify efficient boilers  
   H112 Select boiler size(s) for efficient sequencing 
   H113 Optimization of boiler sequencing controls 
   H114 Modulating burner control, specify high turn-down ratio  (>5:1) 
   H115 Improve draft controls: turbulators, barometric dampers 
   H116 R Improve combustion by reducing excess air with O2 trim controls 
   H117  Boiler flue heat recovery to preheat combustion air or feed water 
   H118R Recover heat from boiler blow-down  
    
   H120 Alternate Heating Systems 
   H121 Condensing hydronic boiler, design at lower supply/return water 

temp. i.e 140 F supply and 110 F return water temp. 
   H122 Water-source or ground-source heat pumps 
    
   H190 Other Heating Plant Measures 
    

K100 Hood and Make-up Systems for Kitchens, Labs, Shops, Process Equipment, etc. 
Status Code  
B A N/A ECM# Potential ECMs 

   K111 Minimize exhaust hood airflows, i.e. low flow hoods  
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   K112 Minimize exhaust hood run time 
   K113 Separate make-up air unit set at lower temperature 
    
   K190  Other Hood and Make-up Systems  
    

S100 Swimming Pools 
Status Code  
B A N/A ECM# Potential ECMs 

   S111 Elevate air temperature to reduce pool evaporation rates  
   S112 Air-to-air heat recovery of ventilation air 
   S113 De-humidification heat recovery 
   S114 Variable ventilation based on advanced climate controls sensing 

humidity, indoor/outdoor/dew-point temperatures 
   S115 Lower ventilation rates during unoccupied hours 
   S116 Low pressure-drop pool water filters/strainers 

   S117 Two-speed circulation/filtration pumping (occupied/unoccupied 
modes) 

     
   S190 Other Swimming Pool Measures 
    

P100 Power/Electrical Distribution 
Status Code  
B A NA ECM# Potential ECMs 
   P110 Premium-efficiency motors 
   P111 In excess of code (Consortium for Energy Efficiency) i.e.fans, 

pumps, etc. 
    
   P120 Vertical Transport 
   P121 Hydraulic elevator pump/motor efficiency opportunities 
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   P122 Traction Elevator 
    
   P130 Server and Telecom Rooms 
   P131 Multiple small compressors for efficiency and redundancy 
   P132 Air side economizer cooling 
   P133 Water side economizer cooling 
   P134 Wider deadband for humidity and temperature control (based on 

actual design requirements) 
    
   P140 Refrigeration Systems 
   P141 Select units with high efficiency compressors 
   P142 Increase condensing efficiency and optimize capacity control 
   P143 Install floating-head pressure controls 
    
   P150 Appliances 
   P151 Residential Energy Star- refrigerator, dishwashers, washing 

machines, etc 
   P152 Commercial Equipment- Pcs, LCD Monitors, copiers, vending 

misers 
    
   P190 Other Power Measures 
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Scoping Process Information Checklist 

 
Project name:_____________________________________________________________________ 
 
 
Submit this checklist and all listed items to scoping meeting attendees two weeks before the scoping 
meeting. 
 
A. Information provided by the design team:  
 

 Schematic plans, including floor plans, sections, and elevations of the building, sufficient 
for modeling input  

 
 Description of building envelope components 

 
 Description of the proposed building mechanical and electrical systems, including 

preliminary size selection and efficiencies of all major equipment 
 

 Lighting strategies and connected lighting load 
 

 Information adequate to verify compliance with Chapter 13 of the State of Oregon 
Structural Specialty Code 

 
 Connected equipment load and specialized equipment requirements 

 
Description of operating criteria and schedules 
 
 

B. Information provided by the energy analyst and design team: 
 

Results of preliminary modeling if any. 
 

 Descriptions of ECMs that will be included in the Proposed Baseline building 
 

Descriptions of potential ECMs suggested for inclusion in the building 
 
 Completed ECM checklist 
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Checklist for Appendices to the Preliminary Energy Analysis Report  
Project name:_____________________________________________________________________ 
 
 
The Preliminary Energy Analysis Report includes material adequate to review all ECMs for individual 
cost-effectiveness.  
 

 A copy of the ECM Checklist with notations for baseline and suggested ECMs.  
 
 Narrative describing the Proposed Baseline Building and the Code Building, the analyzed 

ECMs, and the recommended ECM package.  
  

Tables  2-2, 3-1, 4-1, and 4-2,   
 

 Preliminary ECM calculations, estimates, and justification for eliminated ECMs, 
Including Preliminary ECM Analysis worksheets for all eliminated ECMs. 
 
Cost estimates for all ECMs analyzed 

 
 Cost-Effectiveness Analysis worksheets 

o Individual ECMs analyzed 
o ECM packages 
 
Electronic version of the building model inputs.  
 

  A list of modeling inputs and values that have been changed for each building model. 
 

Summary output report(s) for the Code Building, the Proposed Baseline Building, all 
ECM runs, and the SEED Building. including: 
o A breakdown of energy usage by at least the following components: lights, internal 

equipment loads, service water heating equipment, space heating equipment, space 
cooling and heat rejection equipment, fans, and other HVAC equipment (such as 
pumps).  

o The amount of time any loads are not met by the HVAC system for both the 
proposed design and baseline building design 

o An explanation of any warning messages noted in the simulation program output. 
Electronic copies of complete model outputs are required. 

o A monthly breakdown of electrical and fossil fuel energy use for the SEED building. 
 
Current energy rate schedules. Where energy is received from a state-operated central 
plant, cite the rate source used. 
 
Manual savings calculations if any. 

 
 

 Building-model HVAC zone map 
. 
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Miscellaneous information: equipment catalog sheets, test reports, etc. 

 
 Modeled energy use of  SEED building showing electrical and fossil fuel use on a monthly 

basis. 
 

Building metering plan 
 
 Performance Verification Plan 
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Blank Cost-Effective Analysis Spreadsheet forms are available at; 
http://www.energy.state.or.us/SEED/Toolbox.htm 

 
Cost-Effective Analysis Spreadsheet  
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Cost-Effective Analysis Spreadsheet 
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Cost-Effective Analysis Spreadsheet  
 

 

 



Appendix G  Class 1 Buildings, Blank Forms 
 

 
SEED Program Guidelines  G-28 
January 2006 

Final Energy Analysis Report 
Review Checklist 

 
Project:___________________________________ Energy Analyst_________________________ 
 
Report Date:___________ Reviewed By:________________________ Review Date:___________ 
 
Section 1 -- Executive Summary Accept Provide Revise 
1a Facility description and analysis process    
1b Table 1-1 -- ECM Package Analysis Summary    
1c Brief description of recommended ECMs and ECM package    
1d Description of other results    
1e List of all ECMs considered    
Comments 
 
 
Section 2 – Proposed Baseline Building Description Accept Provide Revise 
2a Building description    
2b Capacity and efficiency for all systems    
2c Energy analysis description    
2d Table 2-1—Baseline ECMs    
2e Table 2-2 – Proposed Baseline Building Energy Use 

Summary 
   

2f Discussion of modeling results    
2g List of ECMs in Proposed Baseline Building    
Comments 
 
 
Section 3 – Preliminary ECM Analysis Accept Provide Revise 
3a Table 3-1 -- Preliminary ECM Savings Analysis    
3b Description of cost-effective ECMs    
3c Description of analyzed ECMs that are not cost effective    
3d Discuss recommended ECM package    
3e Table  4-2  -- ECM Package Savings Compared to Code 

Building 
   

Comments 
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Final Energy Analysis Report 
Review Checklist 

 
Project:______________________________________________________       Page 2 
 
Section 4 – Code Building Description Accept Provide Revise 
4a Describe differences between Proposed Baseline 

Building and Code Building 
   

4b List ECMs removed from Proposed Baseline Building to 
form Code Building 

   

4c Table 4-1 – Code Building Energy Use Summary    
Comments 
 
 
Section 5—Final ECM Package Analysis Accept Provide Revise 
5a Discussion of recommended ECM package, agency 

comments, and reasons for eliminating cost-effective 
ECMs 

   

5b Update changes to previous sections based on review 
meeting.. 

   

5c Description of ECM package, implementation, 
feasibility, related baseline condition, ECM components, 
etc. 

   

5d Table 4-2 -- Recommended Package (SEED Bldg.)ECM 
Interactive Savings 

   

5e Table 5-1 – SEED Building Energy Use Summary    
5f Discussion of other results 
Comments Add PO spreadsheet in electronic and print form 
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Checklist for Appendices to the Energy Analysis Report 

 
Project name:_____________________________________________________________________ 
 
Complete this checklist to ensure all required appendices are included with the Final Energy Analysis 
Report. Attach a copy of the checklist to the final report. 
 

 
Update all items listed in the Preliminary Energy Analysis Checklist 

 
 

 
Meeting minutes: 
• Scoping meeting 
• ECM review meeting 
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I. ENERGY ANALYSIS REPORT FORMAT 
 
The Energy Analyst completes the Energy Analysis Report according to the following 
outline. The report includes previously submitted data, such as the building description 
and building design criteria. Present the data in a bound report in the order described and 
with all tables shown. Include the energy model electronic input/output files in an 
attached sleeve within the report. 

 
 

Section 1. Executive Summary 
 
a. Provide a brief description of the facility and the analysis process. Include for the 

Code Building, the Proposed Baseline Building, and the SEED Building the 
following information; the energy use, energy cost, energy-use index (EUI), and 
energy-cost index (ECI). The EUI is Btu per conditioned square foot per year. The 
ECI is dollars per conditioned square foot per year. 
 

b. Include a table of analyzed package results (Table 1-1). This table shows ECM costs, 
annual cost savings, annual million Btu (MMBtu) savings, Net Present Value savings 
(NPV), Net Present Cost Savings (NPC), benefit-to-cost ratio (BCR), and percent 
energy savings as compared to the Code Building. 

 
 

Table 1-1 – ECM Package Analysis Summary 
Recommended Package 
Incremental 
Investment 

Cost 

Annual 
Dollar 

Savings 

Annual 
MMBtu 
Savings 

NPV 
Savings 

NPC 
Savings 

Benefit- 
To-Cost 

Ratio 

% Energy 
Use Below 
Code Bldg.

       

Instructions for Table 1-1: Summarize package results from Tables 3-1. Percent below code is 
based on the Code Building. All other values are as compared to the Proposed Baseline 
Building. 

 
c. Provide brief description of recommended ECMs and ECM package. 

 
d. Describe other results. 

 
e. Include a list of all considered ECMs grouped by status: recommended package, 

individually cost effective, individually not cost effective, or included in baseline. 

SEED Program Guidelines   H-2 
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Section 2. Proposed Baseline Building 
 
a. Provide detailed building descriptions. Include the following:  

• Building Operating Characteristics. Discuss building operation, function, site, 
and occupancy schedule,  

• Building Envelope Characteristics.  Discuss construction and thermal properties 
of all exterior envelope components. Include window thermal performance, frame 
materials, window to wall ratios, and building and window shading surfaces. 

• Lighting and Lighting Controls. Discuss target footcandle levels, lighting power 
densities, lamp and fixture types, operating schedules, lighting controls (i.e. 
sweep, occupancy sensors, daylight dimming, etc.)  

• Exterior lighting and controls. Discuss lamp and fixture type, operating 
schedules, and controls. 

• HVAC Systems. Describe type and characteristics of the HVAC systems in the 
building and the areas served by each system. Include capacities of heating and 
cooling units, efficiencies of units, list fan/pump motor sizes, ventilation 
quantities, supply and exhaust air volumes, etc. Describe boilers, chillers, cooling 
towers, heating and chilled water loops, heat exchangers, and other central plant 
equipment. 

• HVAC Controls. Describe HVAC controls system and controls strategies. 
Include temperature set points, operating schedules, etc. 

• Domestic Hot Water. Discuss hot water using equipment. Describe capacities, 
efficiencies, fixture flow rates, circulation pumps and schedules. 

• Miscellaneous and Process Equipment. Discuss other energy using equipment 
including miscellaneous plug loads, kitchen equipment, laundry equipment, 
computer room equipment, process loads, etc.  

 
b. List each Baseline ECM, (Table 2-1). Baseline ECMs are those ECMs that are 

included in the Proposed Baseline Building without the need for detailed cost 
effectiveness analysis. 

 
Table 2-1 Baseline ECMs 

ECM No. ECM Name 
  
  
  
  
  
  
  
  
Instructions for Table 2-1: List Baseline ECMs. 

 
c. Provide detailed descriptions of baseline ECMs. The description should contain the 

level of detail necessary to serve as a performance specification for the design team 

SEED Program Guidelines   H-3 
December 2004 
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so they can design an ECM that achieves the projected savings and specific enough 
for ODOE, the commissioning agent, or other performance verification provider to 
verify in the construction documents. An example is a daylight dimming system. The 
required information would include areas where this ECM would be implemented, 
identification of controlled fixtures, fixture control strategy, required foot-candle 
levels, and any architectural features related to this measure such as lightshelves, 
overhangs, blinds or shades, window configuration, and glazing visible light 
transmittance.  
 

d. Describe building energy analysis. Discuss energy analysis program used, modeling 
assumptions, and parameters.  

 
e. Discuss utility rates.  
 
f. Discuss modeling results. Include comparison to similar building types or comparison 

to utility bills if modeling an existing building.  
 
g. Include a table of annual Proposed Baseline energy use and cost by category (Table 

2-2). Indicate the energy rates used and determine the energy-use index (EUI) and 
energy-cost index (ECI). 
 

Table 2-2 – Proposed Baseline Building Energy Use Summary 
 

MMBtu per Year 
 

Energy Use 
Category Electricity Natural Gas* Total 

% of 
Total 

MMBtu 

 
Annual 

Energy Cost

% of 
Total 
Cost 

Heating       
Cooling       
Fans/Pumps       
Lighting       
Dom. Hot Water       
Equip. & Misc.       
Total    100%  100% 

Gross conditioned** 
Floor area in square feet 

Energy Use Index (EUI) 
Btu per square foot per year 

Energy Cost Index (ECI) 
$ per square foot per year 

   
Electricity cost per kWh***: Natural gas cost per therm***: 
Table 2-2 Instructions. Using the results from the baseline energy model, list the energy use by 
fuel type and total cost for each end use category. Calculate and show the energy-use index (Btu 
per gross conditioned square foot) and energy-cost index $ per gross conditioned square foot). 

*Substitute oil or other fuel for natural gas, if appropriate. 
**The gross conditioned floor area is the heated or cooled part of the building measured to the 
outside of the walls. 
*** If utility rate include seasonal charges, block charges, demand charges, etc, use average 
annual rate.  
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Section 3. Preliminary ECM Analysis  
 
Section 3 of the Energy Analysis Report is based on individual analysis of ECMs and of 
the recommended ECM package before the ECM review meeting. ECM content and 
results may change as a result of the ECM review meeting. Refer to Section 5 of the 
Energy Analysis Report Format for final results and descriptions. 
 
a. Provide detailed descriptions of cost-effective ECMs and discuss implementation and 

feasibility considerations. Describe ECM components, and how the measure saves 
energy. Schematic level drawings are encouraged. The description should contain the 
level of detail necessary to serve as a performance specification for the design team 
so they can design an ECM that achieves the projected savings and specific enough 
for ODOE, the commissioning agent, or other performance verification provider to 
verify in the construction documents.. Describe the areas affected by each ECM. An 
example would be a dedicated ventilation system with heat recovery. The description 
would include the specifics of the system including suggested location, areas served, 
airflow, heating source and efficiency, heat recovery technology and efficiency, 
control strategies, and effect on remaining other systems.  

 
b. Describe analyzed ECMs determined not to be cost-effective. Less detail is required 

for the descriptions of these ECMs   
 
c. Provide a table that shows ECM results based on preliminary analysis (Table 3-1). 

Include the first-year energy savings and costs for the analyzed ECMs. 
 

• The Energy Analyst calculates savings using the building model. Savings are 
calculated using the Proposed Baseline as the benchmark. Savings are expressed 
in MMBtu for all fuel types to allow comparison of fuels. 

• The first-year energy cost savings is the annual energy savings based on current 
energy rates. 

• The incremental investment cost is the increase in ECM cost compared with the 
Proposed baseline. It is the budget cost increase required for ECM 
implementation. 

• Enter the benefit to cost ratio (BCR) that summarizes individual Analyzed ECM 
results based on life-cycle cost analysis. The BCR is the PV of the savings 
(benefit) divided by the PV of the costs. The BCR must be greater than one (1.0) 
for a measure to be considered cost effective. Worksheets (available in 
Appendix J of the Guidelines) showing the life cycle cost analysis must be 
included in the Energy Analysis Report Appendix.  

• Create an interactive model that includes all analyzed ECMs with a BCR greater 
than 1. 

• If the package BCR is less than 1.0 and the Recommended SEED building is 20% 
better than code, the analyst can do the following. Remove individual ECMs that 
have a BCR less than 1.5 until the point that the Package BCR is better than 1, 
provided the Recommended SEED building is still 20% better than code.



 Class 1 Buildings 
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Table 3-1 Preliminary ECM Savings Analysis 
ECM 
No 

ECM Name MMBtu Saved per Year 

  Electricity Natural Gas* Total 

Annual  ($) 
Savings 

Incremental 
Investment 

Cost ($) 

Benefit to 
Cost Ratio 

Individually Cost-Effective ECMs 
        
        
        
        
        
        
        
Interactive Package 
(Recommended SEED Bldg) 

      

% Savings       N/A 
Other Analyzed ECMs (not cost-effective) 
        
        
        
        
        
Table 3-1 Instructions. The values in Table 3-1 represent first-year results shown on the Preliminary ECM Cost-Effectiveness 
Analysis worksheets (Appendix J of the Guidelines). Items are as follows: 
• MMBtu Saved from the Annual Energy Savings section: Enter for each fuel and the total. 
• Annual $ Saved: Total Annual Savings (Energy + Maintenance). 
• Incremental Investment Cost: Cost from the ECM Incremental Capital Cost section. 
• The Benefit to Cost Ratio represents the results of the Preliminary ECM Cost-Effectiveness  
• Percent Savings based on comparison to baseline use from Table 2-2. 
*Substitute oil or other fuel for natural gas, if appropriate. 

Appendix H 
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Section 4. Code Building 
 

a. Provide a description of the differences between the Recommended SEED Building 
(Interactive Package) and the Code Building.  

 
b. List ECMs removed from the Recommended SEED Building to create the Code 

Building. Include both baseline and analyzed ECMs. 
 
c. Discuss other changes made to the Recommended SEED Building model as a result 

of the rules in Appendix L-Building Modeling Guidelines 
 
d. Include a table of annual Code Building energy use and cost by category (Table 4-1). 

Indicate the energy rates used and determine the energy-use index (EUI) and energy-
cost index (ECI). 

 
 

Table 4-1 – Code Building Energy Use Summary 
 

MMBtu per Year 
 

Energy Use 
Category Electricity Natural Gas* Total 

% of 
Total 

MMBtu 

 
Annual 

Energy Cost

% of 
Total 
Cost 

Heating       
Cooling       
Fans/Pumps       
Lighting       
Dom. Hot Water       
Equip. & Misc.       
Total    100%  100% 

Gross conditioned** 
floor area in square feet 

Energy Use Index (EUI) 
Btu per square foot per year 

Energy Cost Index (ECI) 
$ per square foot per year 

   
Electricity cost per kWh: Natural gas cost per therm: 
Table 4-1 Instructions. Using the results from the Code energy model, list the energy use by fuel 
type and total cost for each end use category. Calculate and show the energy-use index (Btu per 
gross conditioned square foot) and energy-cost index ($ per gross conditioned square foot). 

*Substitute oil or other fuel for natural gas, if appropriate. 
**The gross conditioned floor area is the heated or cooled part of the building measured to the 
outside of the walls. 
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e. Compare Code Building Energy Use to Recommended SEED Building. 
 

Table 4-2– Recommended SEED Building Savings Compared to Code Building 
Energy Use MMBtu  ECMs Included in 

Package (by 
number) Electricity Natural 

Gas* 

Energy Savings 
MMBtu 

%  Energy 
Savings 

Code Building N/A   N/A N/A 
SEED Building      

Table 4-2 Instructions. The values in Table 4-2 represent the first-year energy savings. Items are as 
follows: 
• Recommended SEED Energy Use and Code Building from Tables 3-1 and 4-1. 
• Energy savings and % energy savings are calculated values. 
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Section 5. Final ECM Package Analysis (completed after ECM review meeting) 
 
Section 5 of the Energy Analysis Report describes any differences between the 
recommended ECM package and the final SEED package from Section 3. 
 
a. Discuss the recommended ECM package at the ECM review meeting. Document 

agency comments and any reasons for eliminating cost-effective ECMs or 
including non-cost-effective ECMs. Document any changes to ECMs or baseline 
assumptions. 

 
b. Update any changes to the previous Sections of the report based on feedback received 

at the ECM review meeting, Revise Table 3-1 to show the final ECM Package (SEED 
Building) results and Table 4-2 to show percentage better than code building, if this 
has changed. 

 
c. Describe the recommended ECM package and discuss implementation and feasibility 

considerations.  
 
d. Include a table of annual SEED Building energy use and cost by category (Table 5-1). 

Indicate the energy rates used and determine the energy-use index (EUI) and energy-
cost index (ECI). 

 
 

Table 5-1 – SEED Building Energy Use Summary 
 

MMBtu per Year 
 

Energy Use 
Category Electricity Natural Gas* Total 

% of 
Total 

MMBtu 

 
Annual 

Energy Cost

% of 
Total 
Cost 

Heating       
Cooling       
Fans/Pumps       
Lighting       
Dom. Hot Water       
Equip. & Misc.       
Total    100%  100% 

Gross conditioned** 
floor area in square feet 

Energy Use Index (EUI) 
Btu per square foot per year 

Energy Cost Index (ECI) 
$ per square foot per year 

   
Electricity cost per kWh: Natural gas cost per therm: 
Table 5-1 Instructions. Using the results from the SEED energy model, list the energy use by fuel 
type and total cost for each end use category. Calculate and show the energy-use index (Btu per 
gross conditioned square foot) and energy-cost index $ per gross conditioned square foot). 

 
f. Discuss any other results determined during the analysis. Present the financial impact 

of other items reviewed that are not ECMs. 
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II. REPORT APPENDICES 
 
The Energy Analyst includes the following appendices in the Energy Analysis Report. 

 
1. Baseline-model HVAC zone map. 

 
2. Model inputs for the Code Building, the Proposed Baseline Building, all ECM runs, and the 

SEED Building. Electronic copies of inputs and the complete output reports are 
required. 
 

3. Provide a table that lists the modeling inputs and values that have been changed for each 
building model. (See Tables A-1 and A-2 on following page) 
 

4. Summary output report(s) for the Code Building, the Proposed Baseline Building, all ECM 
runs, and the SEED Building including: 
• A breakdown of energy usage by at least the following components:  lights, internal 

equipment loads, service water heating equipment, space heating equipment, space 
cooling and heat rejection equipment, fans, and other HVAC equipment (such as pumps).  

• The amount of time any loads are not met by the HVAC system for both the SEED 
building design and baseline building design 

• An explanation of any warning messages noted in the simulation program output. 
 
5. Manual savings calculations if any. This can include simple savings calculations and other 

calculations used to develop input parameters for the model (such as lighting power densities, 
DHW usage, equipment efficiencies, custom equipment part load curves, etc.) 
 

6. ECM calculations, estimates, and justification for eliminated ECMs, including Cost 
Effectiveness Analysis worksheets for all eliminated ECMs. 
 

7. Cost estimates for all ECMs analyzed. 
 

8. Cost-Effectiveness Analysis worksheets (See Appendix J) 
• Individual ECMs analyzed 
• ECM packages 
 

9. Current energy rate schedules. Where energy is received from a state-operated central plant, 
cite the rate source used. 
 

10. Meeting minutes: 
• Scoping meeting 
• ECM review meeting including an updated ECM checklist showing Recommended 

ECMs. 
 

11. Miscellaneous information: equipment catalog sheets, equipment rated performance., i.e. 
ARI, ANSI,  NFRC , etc. 

 
12. Energy Systems Performance Verification Plan (See Appendix E for plan details) 
 
13. Building Metering Plan (See Appendix F for metering requirements) 
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Table A-1 - Tracking Sheet of Model Input Variables 
Proposed Baseline Building Input Analyzed  ECMs Input Comments 
  ECM #1 

ECM #2   

ECM #3   

ECM #4   

  ECM #5 

  ECM Package (SEED Building) Describe 
differences in inputs from above included 
ECMs due to interactive effects 

 
Table A-1 Instructions. List all input changes between the proposed baseline building and each ECM, see Example Table  

 
 
 

Table A-2 - Comparison Table of Code Building Inputs Vs. SEED Building Inputs 
SEED Building Input Code Building Input Comments 

   
   
 
Table A-2 Instructions. List all input changes between the SEED Building and Code Building, see Example Table  
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Example Table  

 SEED Building Input Code Building Input Comments 
"TILT-UP-L" = LAYERS   
MATERIAL = ( "Conc HW 140lb 12in (CC07)", 
"R-13-MET-STUD","GypBd 1/2in (GP01)" ) .. 
 

 "TILT-UP-L" = LAYERS   
MATERIAL= ( "Conc HW 140lb 12in 
(CC07)", "R-13-Met-Stud-Derate",       
"GypBd 1/2in (GP01)" ) .. 
 

ECM 1- Improved Envelope. 
De-rates wall thermal resistance to just 
meet requirements of 90.1. 

"FLAT ROOF-L" = LAYERS           
MATERIAL = ( "Blt-Up Roof 3/8in (BR01)", 
"Plywd 3/4in (PW05)",        
"Polyurethane 3in (IN46)", "Steel Siding 
(AS01)" ) .. 
 

"FLAT ROOF-L" = LAYERS           
MATERIAL = ( "Blt-Up Roof 3/8in 
(BR01)", "Plywd 3/4in (PW05)",  
"Polyurethane 2in (IN45)", 
"Polyurethane 1/2in (IN41)",  
"Steel Siding (AS01)" ) .. 
 

ECM 1- Improved Envelope. 
De-rates wall thermal resistance to just 
meet requirements of 90.1. 

"Metal ROOF-L" = LAYERS           
 MATERIAL =( "Steel Siding (AS01)", 
"Polyurethane 3in (IN46)",  
         "Steel Siding (AS01)" ).. 
 

"Metal ROOF-L" = LAYERS           
MATERIAL =( "Steel Siding(AS01)", 
"Polyurethane 2in IN45)", 
"Polyurethane 1/2in (IN41)", "Steel 
Siding (AS01)" ) 
   .. 
 

ECM 1- Improved Envelope. 
De-rates wall thermal resistance to just 
meet requirements of 90.1. 

"Win-1-Fixed" = GLASS-TYPE       
   TYPE             = SHADING-COEF 
   SHADING-COEF     = 0.39 
   GLASS-CONDUCT    = 0.45 
   VIS-TRANS        = 0.7 
   .. 
"Win-3-Fixed" = GLASS-TYPE       
   TYPE             = SHADING-COEF 
   SHADING-COEF     = 0.29 
   GLASS-CONDUCT    = 0.48 
   VIS-TRANS        = 0.36 
   .. 
 

"Win-1-Fixed" = GLASS-TYPE       
   TYPE             = SHADING-COEF 
   SHADING-COEF     = 0.45 
   GLASS-CONDUCT    = 0.68 
   VIS-TRANS        = 0.7 
   .. 
"Win-3-Fixed" = GLASS-TYPE       
   TYPE             = SHADING-COEF 
   SHADING-COEF     = 0.45 
   GLASS-CONDUCT    = 0.68 
   VIS-TRANS        = 0.36 
   .. 
.. 
 

ECM 5- Improved Windows. 
Increases window shading coefficient 
and glass conductance to just meet 
90.1 requirements for SHGC and U-
value. 
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"AHU-5-OSA-WD" = DAY-SCHEDULE-PD 
TYPE = FRAC/DESIGN 
VALUES = ( 0, &D, &D, &D, &D, &D, &D, 
0.56, &D, &D, &D, &D, &D,  
 &D, &D, &D, &D, &D, &D, &D, &D, &D, 0 ) 
   .. 
 

 
"AHU-5-OSA-WD" = DAY-SCHEDULE-PD 
TYPE = FRAC/DESIGN 
VALUES = ( 0, &D, &D, &D, &D, &D, &D, 
0.5, &D, &D, &D, &D, &D,  
 &D, &D, &D, &D, &D, &D, &D, &D, &D, 0 
) 
   .. 
 

 
ECB requirements changes total 
system airflow. Therfore, OSA 
fraction must also be changed to 
maintain equivalent OSA CFM. (Note 
that the same strategy is uses for all 
other AHU’s, but % varies. See input 
comparison file for details.) 

"Bldg Shade 1" = BUILDING-SHADE   
   X                = 162 
   Y                = 152 
   Z                = 16.5 
   HEIGHT           = 9 
   WIDTH            = 2.5 
   .. 
 

No building shades are input. ECB requirements are for no 
fenestration shades in baseline. (Note 
that additional building shades are 
input in proposed building. See input 
comparison file for details.) 

   LIGHTING-W/AREA  = ( 0.88 ) 
 

   LIGHTING-W/AREA  = ( 1.5 ) 
 

 ECM 2 - Reduced Lighting Power 
Density 
Uses average of 1.5 Watts/sqft for 
baseline as allowed by 90.1. Proposed 
building inputs Watts/sqft as designed 
on a space by space basis. See input 
comparison file or attached lighting 
spreadsheet for details of space input 
in proposed building.  

 
 
 
 

SEED Program Guidelines   H-13 
December 2004 



Appendix I  Energy Analysis Requirements 
 

 
 
 
 
 
 
 
 
 
 

Appendix I 
Class 1 Buildings 

Energy Analysis Requirements 

SEED Program Guidelines   I-1 
December 2004 



Appendix I  Energy Analysis Requirements 

SEED Program Guidelines   I-2 
December 2004 

I. DEFINITIONS 
SEED Building: The building as designed for construction.  
 
Proposed Baseline Building: The building as planned by the Owner and the Design 
team before final decisions are made regarding which Energy Conservation Measures 
(ECMs) will be included in the SEED Building. The Proposed Baseline Building shall 
include ECMs that do not require cost effectiveness analysis. The Proposed Baseline 
Building is used to benchmark the cost effectiveness of ECMs that do require analysis. 
 
Code Building: A hypothetical building design based on the SEED Building. The Code 
Building shall incorporate the standard design features of typical buildings of the same 
usage and just meet the prescriptive requirements of the Oregon Energy Code according 
to guidelines presented in this document. The Code building is used to benchmark the 
SEED Buildings’ relative energy efficiency performance. 
 
Energy Code: Chapter 13 of the current State of Oregon Structural Specialty Code. 
 
Baseline ECMs: ECMs that are beyond code requirements and will be included in the 
building without analysis required. These measures represent typical design practice of 
the Design Team and / or measures that are commonly found to be cost effective and 
don’t warrant individual ECM analysis.       
 

II. GOALS 
1. To ensure that all cost effective ECMs are included in the SEED Building. 
 
2. To ensure that the SEED Building uses 20% less energy than the Code Building. 
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III. OVERVIEW OF ANALYSIS APPROACH  
 

 Proposed Building 

Code 
Building 

SEED 
Building 

Is SEED 
Building  

20% better 
Final SEED 

Building 

Compare 

Yes 

Start 

 
1. Pre-selected  
baseline ECMs 

3. ECMs not 
selected

Not cost- 
effective 

Cost-effective 
 ECMs 

Review ECM List 

ECMs to be  
analyzed further 

No 

2. ECMs to be  
analyzed 

Finish 
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IV. RECOMMENDED MODELING APPROACH 

1. Preliminary energy analysis 
 

The Energy Analyst completes the preliminary energy analysis before the ECM review 
meeting. The preliminary energy analysis includes the Proposed Building analysis, the 
Code Building Analysis, individual ECM analysis, and preliminary interactive package 
analysis: 

 
a. Complete the model of the Proposed Baseline Building using the approved 

modeling program. The Proposed Baseline Building model includes Baseline 
ECMs not requiring analysis. 

 
b. Review the Proposed Baseline Building model end-use energy breakdown and 

total energy use. Compare the results to average energy use index for that type of 
building.  

 
c. Analyze energy use of ECMs individually using the Proposed Baseline model as 

the benchmark to determine energy savings. All manual calculations shall be fully 
documented (Page I-9).  

 
d. Complete cost estimates (Page I-10) and ECM cost-effectiveness analysis 

(Appendix J). ECMs are considered cost effective when the net present value 
(NPV) of savings is positive and the benefit-to-cost ratio (BCR) is greater than 
one (1.0). 

 
e. Rank the cost-effective measures based on their NPV. If ECMs are mutually 

exclusive, select the ECM with the higher NPV savings unless there are 
overriding aesthetic, functional, reliability, maintenance, or programmatic reasons 
to select an ECM that has a lower NPV. An ECM with a lower NPV also could be 
selected if the higher NPV alternative is not as cost-effective when analyzed in an 
ECM package. 

 
f. Complete an interactive building model containing a package of all ECMs with a 

BCR greater than 1 and determine the package BCR and NPV. A second 
interactive model may be necessary only if there are two or more ECMs that are 
mutually exclusive (e.g., two different kinds of heat recovery systems). In that 
case, select the ECM package with the highest BCR. 

 
g. Create a Code building model following the Guidelines located in Appendix L. 
 
h. Determine the percent energy savings of the SEED Building using the Code 

Building as the benchmark. If the SEED Building does not meet the requirement 
of using 20% less energy than the Code Building do the following:  
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i. Select an alternative ECM package with a BCR greater than 1 that meets the 

minimum 20% better than code requirement.  
 
 

(a) Add to the SEED Building model one ECM (or a group of similarly ranked 
ECMs) with the highest BCR of the ECMs not yet in the package. Repeat this 
procedure until the SEED Building meets the 20% requirement, the benefit to 
cost ratio of the selected package is less than one, or all reasonable analyzed 
measures have been added. 

 
(b) If the SEED Building still does not meet the 20% better than code 

requirement, re-evaluate the ECM identification list for inclusion of ECMs 
not originally selected for analysis. This will require consultation with the 
design team, the Owner, and the Department of Energy. Include these ECMs 
in the SEED Building Model as necessary to meet the 20% better than code 
requirement. 

2. Final energy analysis 
 

The Energy Analyst completes the final energy analysis after the ECM review meeting. 
The final energy analysis includes the final ECM package analysis: 

 
a. Adjust individual ECM, Proposed Baseline Building analysis, or Code Building 

analysis, if required, based on feedback and changes at the ECM review meeting. 
 

b. Eliminate ECMs determined to be inappropriate or impractical at the ECM review 
meeting. Document reasons for their elimination.  

 
c. Complete the analysis of the final selected interactive package to include in the 

SEED Building.  
 

d. Refine cost estimates for ECMs to be included in the SEED Building. Make any 
other necessary adjustments to the ECM cost-effectiveness analysis. 

 

V. BUILDING MODELING GUIDELINES 
 
Hourly building modeling is required for all Class 1 buildings except for the following 
building types which may use simplified hourly building modeling, bin modeling, or the 
procedures for Class 2 buildings (see Section 3):  

 
a. Heated-only warehouses of any size;  

 
b. Theaters and assembly buildings smaller than 35,000 square feet;  
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c. Office buildings smaller than 35,000 square feet;  

 
d. Other Class 1 Buildings for which a simplified hourly Building Model or other 

calculation is appropriate as approved by the Oregon Department of Energy. 
 

1. Hourly building modeling  
 
Hourly building modeling shall use a computer-based simulation program for the analysis 
of energy consumption in buildings (a program such as, but not limited to, DOE-2, 
BLAST, or Energy Plus).  The simulation program shall include calculation 
methodologies for the building components being modeled. 
 

2. Simulation Program 
 
The simulation program shall be approved by the Oregon Department of Energy and 
shall, at a minimum, have the ability to model the following:   

 
a. a minimum of 8,760 hours per year;  

 
b. hourly variations in occupancy, lighting power, miscellaneous equipment power, 

thermostat set points, and HVAC system operation, defined separately for each 
day of the week and holidays; 

 
c.  thermal mass effects; 

 
d. 10 or more thermal zones;  

 
e.  part-load performance curves for mechanical equipment; 

 
f. capacity and efficiency correction curves for mechanical heating and cooling 

equipment; 
 

g. HVAC system controls. 
 

h. perform design load calculations to determine required HVAC equipment 
capacities and air and water flow rates in accordance with generally accepted 
engineering standards and handbooks 

 
i. perform simulation using hourly values of climate data, such as temperature and 

humidity  for the city in which the building is to be located 
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3. Detailed Modeling Protocol 
 
A detailed modeling protocol shall be used to demonstrate that the SEED Building meets 
the requirement of using 20% less energy than the Code Building. This protocol is 
described in Appendix L. The summary table below provides an example of the type of 
outcomes that might result from following the detailed protocol. 

 
Summary of SEED Building Modeling Parameters for 

Demonstrating Performance in Excess of Code 
 

Parameter SEED Building Code Building 
Envelope  

Opaque Construction 
Materials 

As designed. Code minimum pre-defined light frame 
construction.  

Fenestration Thermal 
Performance 

As designed. Code minimum based on climate zone 
and window wall ratio. 

Shading Devices As planned, including fins, 
overhangs, setback, and 
automatically controlled shades. 

None. Windows flush with outside wall.  

Window Area As designed. The lesser of the as designed area or 40% 
in Zone 1 or 33% in Zone 2. 

Skylight Area As designed. The lesser of the as designed area or 6% 
of roof area. 

Building Orientation As designed. Same as proposed or average of (4) 900 
rotations if approved by ODOE. 

Lighting 
Lighting Power Density As designed. Per Code, Table 13G 
Lighting Schedules As determined by Owner and 

design team.  
Same as proposed with adjustments 
allowed for lighting controls beyond code 
requirements. 

HVAC 
HVAC Zones. As designed. Same as proposed. 
System Type As designed. Derived from system “map” based on 

building size, usage, and heating source. 
Heating Source As designed. Based on proposed heating source. 
Cooling Source  As designed. Packaged DX or water cooled chiller 

dependant on building size. 
Ventilation Rate Code required/ as designed. Same as proposed with limited exception 

for demand controlled ventilation. 
Thermostat Setpoints As designed. Same as proposed. 
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Fan Schedules “On” when space is occupied. 
Cycled during unoccupied. 

Same as proposed. 
 

Fan Power As designed. As allowed by code, Section 1318.4.2. 
Pumping Energy As designed. Per rules in performance rating method 

(from ASHRAE) 
Economizers As designed. As required by code. 
Motor Efficiencies As designed. As required by code Table 13T 
Equipment Capacity As designed. Based on sizing runs. Oversized 15% for 

cooling and 25% for heating. 
Equipment Efficiencies As designed. Minimum code requirements, Tables 13L 

through 13R. 
System Airflow As designed. Based on supply-air-to-room-air 

temperature difference of 20°F 
Building Usage Schedules As planned for the building. 

Determined by Owner and 
design team. 

Same as proposed. 

Domestic Hot Water System As designed. Equipment type same as proposed. 
Efficiencies per code, Table 13I. 

Other Non-Regulated Loads 
including Plug Loads and 
Process Equipment 

As designed Same as proposed. 

Building Electric 
Transformers 

As designed Same as proposed unless authorized by 
ODOE. 

Utility Rates Actual rates in effect at start of 
construction, or default rates 
provided by Oregon Department 
of Energy. 

Same as proposed. 

Weather Data Climate data from location of 
proposed building. 

Same as proposed. 

 

The inputs for the Proposed Baseline, ECM runs, SEED building and the Code Building shall be 
submitted in a table format in the Energy Analysis report, (See Appendix H, Section II Report 
Appendices, Tables A-1, A-2).
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Guidelines for Manual Calculations 
 
Where no simulation program is available that adequately models a design, material, or 
device, the Oregon Department of Energy may approve manual calculations to 
demonstrate savings.  Manual calculations shall include documentation of the 
calculations performed and theoretical and/or empirical information supporting the 
accuracy of the method. Documentation should provide sufficient detail to reflect all 
aspects of the ECM energy use impact. The following guidelines shall be followed: 

 
a. Manual calculation methods may be used for: 
 

i. The initial analysis to screen ECMs for potential elimination. Simple methods 
may include assumed percentages of baseline energy use as determined by 
computer model or standard engineering formulas applied to appropriate 
hourly bin analysis.  

 
ii. Simple ECMs that interact in a very limited way with the building thermal 

characteristics. Examples are motor efficiency changes, lighting in 
unconditioned spaces, exterior lighting, steam trap monitoring, and other 
ancillary devices. 

 
iii. Reduction of preliminary data to values for input into the building model. 

Examples are generation of U-values for finned or underground surfaces, pool 
and other process loads, domestic hot water loads, and determination of 
lighting load. 

 
iv. Post-processing of data from the hourly building model reports to simulate 

measures that cannot be accurately simulated within the building model. 
Examples include complex central plant storage or heat recovery strategies 
that cannot be simulated directly with the model. 

 
b. Manual calculations must be fully documented: 
 

i. State all assumptions and basis for calculations. 
 

ii. Show units of all values and intermediate steps of all calculations in algebraic 
format. 

 
iii. Provide references for all empirically-derived weighting factors, formulas, or 

input values. 
 

iv. Computerized spreadsheets, programmable calculators, and analyst-developed 
computer programs may be used to replicate simple manual calculations as 
long as full formula references and documentation is included. Documentation 
includes a fully developed sample problem showing all input, derivation, and 
output. Copies of program code, program listings, or spreadsheet formula 
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listings are not acceptable documentation. 
 

VI. COST ESTIMATING 
 
For purposes of the analysis, the incremental cost of the measure is the incremental cost 
of the ECM (i.e., the cost of the system with the energy-saving features minus the cost of 
the Proposed Baseline system): 

 
1. Cost estimates for recommended ECMs shall be documented in the report. The 

level of detail shall be appropriate to the measure. A typical cost estimate shall 
include material or equipment description, size, quantity, and unit of 
measurement. 

 
2. The estimates shall include contingencies, overhead and profit, special design and 

construction supervision costs, where applicable. 
 
3. Values for cost estimates can come from any of the following sources: recent 

bids, vendors, contractors, or published cost databases such as Means. 
 
4. Energy Analysts may prepare a simpler budget when analyzing single ECMs 

before the ECM review meeting. Once the measure is put into the recommended 
package, more detailed description and cost estimates may be developed, and the 
total cost may change. If there is a significant change in cost, the individual cost 
effectiveness of the ECM may be need to be verified. 

 
5. At the agency's option, the cost of compliance with OAR 330-130 may be 

included as part of the ECM package cost. These costs may include analysis, 
meeting attendance, information submittal, and related administrative costs. 
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I. GENERAL GUIDELINES 
 
The purpose of the cost-effectiveness analysis is to determine a benefit-to-cost ratio (BCR) 
and net present value (NPV) for each ECM and an entire package of ECMs. The cost-
effectiveness analysis is designed to be comprehensive enough to compare different system 
types fairly, yet allow for simple comparison of ECMs. The figures referred to in this 
section are on Pages J-3 through J-6. The tables referred to are on Pages J-20 through J-22.  
 

1. The benefit-to-cost ratio (BCR) indicates the relative cost effectiveness of various 
ECMs. If a BCR exceeds 1.0, the ECM is considered to be cost-effective. In some 
cases, an ECM costs less than the baseline system. When the cost is negative, a 
measure is cost-effective as long as there is a positive saving. When comparing 
individual ECMs, a higher BCR is more cost-effective. The BCR is calculated as 
follows: 

 
 
 Present Value measure savings (PVS) 
 BCR = ______________________________________________________ 

 Present Value measure incremental cost (PVC) 

 
Where:  PVS is the present value of the savings of the ECM or ECM package, and 
includes: 

a. The energy savings 
b. Other annual operating and maintenance savings 
c. For complex ECMs: 

• Avoided baseline system replacements adjusted for salvage 
value 

• Avoided baseline periodic maintenance 
 
And: PVC is the present value of the incremental cost of the ECM or ECM package, 
and includes: 

a. Construction labor, material, and equipment costs 
b. Any increase in agency supervision and administration 
c. Any increase in design costs 
d. Any increase in annual operating or maintenance costs  
e. For complex ECMs: 

• Added ECM system replacements adjusted for salvage value 
• Added ECM periodic maintenance 

f. The cost of SEED Program participation may be included at the 
agency’s option in the cost-effectiveness analysis of a package of ECMs, 
but not in the cost-effective analysis of individual ECMs. 

 
2. The net present value (NPV) of the ECM’s savings is the present value savings 

minus the present value costs. The NPV must be positive for a measure to be 
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considered cost effective. The NPV represents the total net savings for an ECM 
over its life expressed in today's dollars. When comparing alternative ECMs or 
ECM packages, a NPV indicates a larger benefit or savings. The net present value 
can be calculated as follows: 
 

NPV  =  PV Measure Savings (PVS)  −  PV Measure Costs (PVC) 

Where: PVS and PVC are as defined above for the BCR. 
 
When calculating present values, the analysis period for each ECM shall be the 
ECM useful life. For ECM packages, the life used shall be the cost-weighted life of 
all included ECMs. Use the expected useful lifetimes for equipment provided in 
Table 1. 
 

3. For buildings where extensive remodeling is expected, shorter equipment lives may 
be selected to reflect early removal of equipment during remodeling. Short 
equipment life should be used for both the baseline and ECM systems and only 
where equipment life will be affected by remodeling. 
 

4. Present-value discount factors are included in Table 2. Select the appropriate table 
values based on the fuel types and select equipment lifetimes listed in Table 1. The 
Department of Energy determines the present value discount factors biannually and 
updates the SEED Program Guidelines accordingly. See notes in table 2 for the 
explanation of assumptions. 

 
5. The cost-effectiveness analysis shall be a real-dollar analysis based on a discount 

rate as shown in table 2, which represents the state's cost of bonded money minus 
inflation. The cost of all project replacements, maintenance, and initial costs shall 
be expressed in today's real dollars without any addition for inflation. Electricity 
and fuel price escalation assumptions are included in the notes in table 2. 
 

6. When selecting between mutually exclusive (independent) ECMs, select the ECM 
with a higher NPV except in the following situations:  

a. The ECM with the lower NPV is preferred for non-economic reasons 
b. The ECM with the higher NPV is not cost-effective after interaction in an 

ECM package and an alternative ECM with a lower NPV is cost-effective 
after interaction 

 
A sample ECM Cost-Effectiveness Analysis is on Pages J-9 and J-10. A sample package 
analysis is on Page J-15. The energy analyst should use the Cost-Effectiveness Analysis 
worksheets included in Appendix G for ECM and ECM package evaluation. Electronic 
versions of the worksheets are available on the web.  
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II. ECM COST-EFFECTIVENESS ANALYSIS WORKSHEET INSTRUCTIONS 
 
All ECMs shall be analyzed for cost effectiveness using the Preliminary ECM Cost-
Effectiveness Analysis worksheet. Prepare a worksheet as discussed below for each ECM: 
 

1. Heading 
 

Identify the building, the person completing the analysis, the agency, the ECM 
number from the ECM Checklist, and the ECM name.  
 
ECM life in years – Enter the ECM life. Table 1 below lists expected useful 
lifetimes for various system types.  

 
2. ECM Description 
 

List items in the baseline building that would change as a result of the ECM and the 
specific change the ECM would provide. For example, indicate the wall insulation 
R-value of the baseline model versus the R-value for the ECM or list the type of 
fixture, lamp, and ballast included in the baseline model and the type of fixture, 
lamp, and ballast included in the ECM. The description should give a clear picture 
of the baseline conditions and the changes that will be implemented within the 
scope of the ECM. 
 

3. ECM Operation and Maintenance Costs and Savings 
 

Determine the annual amount of non-energy operating costs that recur annually on a 
uniform basis. Operating costs for the baseline or ECM do not need to include all 
costs, as long as significant differences between the baseline cost and the ECM cost 
are explained. If the baseline and ECM systems require about the same amount and 
type of maintenance, don’t enter the difference in costs. Follow these steps: 
 
a. Put operation and maintenance cost savings associated with the ECM in the 

Annual Savings column. An example of maintenance cost savings is a baseline 
system with an oil boiler that requires regular cleaning, burner maintenance, and 
chemical treatment. An ECM with gas furnaces or heat pumps would have 
lower maintenance costs. Another example is lower lamp-replacement costs for 
fluorescent lighting versus incandescent lighting. 

 
b. Put the operation and maintenance cost increase associated with the ECM in the 

Annual Increase column. An example is a kitchen-exhaust heat-recovery ECM 
that requires soap solution for a heat-recovery coil wash-down system. 
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c. Subtract the Annual Increase value from the Annual Savings and put that value 

in the Maint. box in this section. If this value is positive, put in the Maint. box of 
the Savings. If it’s negative, put the value in the Maint. box of the Costs as a 
positive value.  

 
d. The value obtained by subtracting the Annual Increase value from the Annual 

Savings should also be added to the Annual Energy Savings to put in the Total 
Annual Savings box in the Present Value Savings section. 

 
e. If there are significant differences between the baseline system and ECM in life, 

periodic maintenance costs, or replacement costs, complete Page 2 as described 
under section “C ECM….” below and carry forward the Equivalent Annual 
Savings (RM1) and Equivalent Annual Increase (RM2) to the RM1 and RM2 
boxes. If there are no significant differences, enter NA in these boxes. 

 
4. Present Value of Cost 

 
a. Enter the ECM costs and the Baseline deductions 

 
b. Enter the Design cost increase, if any.  

 
c. Add the ECM costs to the Design cost increase, subtract the Baseline 

deductions and enter in Cost box 
 

d. The annual total maintenance cost from the operating and maintenance section, 
if negative, is put in the Maint. box in this section as a positive value.  

 
e. Go to the Year row of the Discount Factor Table 2 that matches the ECM life 

(Life). Find the uniform present worth (UPW) factor and enter it in the UPW 
box.  

 
f. Multiply the annual cost increase (Maint.) by the UPW. Enter the result in the 

PV1 box. 
 
g. Add the present value of annual maintenance/operation cost increase to the 

Cost. Enter the result in the PVC box. 
 

5. Present Value of Savings 
 

a. Enter the fuel types for the building and find the following for each fuel: 
 

(1) Enter in the MMBtu column the annual energy savings by fuel in million 
Btu (MMBtu) for the entire building for the ECM. Divide Btu by 1 million 
to determine MMBtu. Table 3 lists Btu per unit for the various fuel types. 
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(2) Find the annual energy cost savings for each fuel and enter the results in 
the Annual $ column. Note: Where fuel rates are ratcheted or incremental, 
use the incremental rate to calculate the annual energy cost savings. Some 
modeling programs include an economic analysis package that determines 
the energy cost based on complex rate schedules. Include the electric 
demand cost savings with the electricity cost savings.  

 
(3) Go to the Year row of the Discount Factor Table 2  that matches the ECM 

life listed in the Life box of the worksheet. Select Fuel Escalation Factors 
(FEF) for each fuel and enter them in the FEF column.  

 
(4) Calculate the present value (PV) savings for each energy type by 

multiplying the current annual savings by the FEF. Enter the result in the 
PV Savings column. 

 
b. Total the savings in MMBtu, Annual $, and PV$ for all fuels and enter in the 

appropriate column of the Total Energy Savings line. 
 

c. If the annual maintenance savings in the operating and maintenance section is 
positive, put that value in the Maint. box in this section. 

  
d. Go to the Year row of the Discount Factor Table 2 that matches the ECM life 

(Life). Find the uniform present worth (UPW) factor and enter it in the UPW 
box.  

 
e. Multiply the total annual non-energy operating savings (Maint.) by the UPW. 

Enter the result in the PV2 box. 
 
f. Add the present value of energy savings (PV1) to the present value of 

maintenance/operation savings (PV2). Enter the result in the PVS box. 
 

g. Add the annual energy savings to the total annual operating and maintenance 
savings, which may be positive or negative, and enter the result in the Total 
Annual Savings box. 

 
6. Cost Effectiveness Summary 

 
Find the cost-effectiveness indicators for this ECM. 

 
a. The net present value of savings (NPV) indicates the total net benefit in today's 

dollars that will result from ECM implementation. Take the present value of 
savings (PVS) and subtract the present value of the costs (PVC). Enter the result 
in the NPV box. 

 
b. The benefit-to-cost ratio (BCR) indicates the relative cost effectiveness of the 

ECM. Take the present value of savings (PVS) and divide by the present value 
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of costs (PVC). Enter the result in the BCR box. 
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7. Result of Preliminary ECM Analysis 
 

Determine the status of the ECM for the next phase of analysis. 
 
a. Cost Effective - Include in initial ECM package. An ECM is considered 

interactively cost effective if the BCR is greater than about 1.5 for an ECM with 
small interaction or if the BCR is greater than about 2.0 for an ECM with large 
interaction. ECMs that fall into this range should be included in the initial 
interactive package. 

 
b. Potential - Add to ECM package. The measure is individually cost effective if 

the BCR is greater than 1.0 or the NPV is positive. This measure does not have 
a BCR high enough to be included in the initial ECM Package. It should be 
added to the initial ECM package during the package analysis to see if the NPV 
is increased. 

 
c. Not cost-effective – Do not add to ECM package. The measure is not cost 

effective if the BCR is less than 1.0 or the NPV is negative. There may be other 
reasons besides cost effectiveness for the measure to be discarded. These 
reasons should be documented. A non-cost effective measure may be added 
to an ECM package in order to have the package result in a building that 
uses a minimum of 20% less energy than the code baseline building. This 
should only be done if the resultant package has a BCR greater than 1. 

 

SEED Program Guidelines   J-8 
December 2004 



Appendix J  Cost Effectiveness Analysis 

Figure I1-- ECM Sample – Page 1 
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Figure I-2-- ECM Sample – Page 2 

 

 
 

SEED Program Guidelines   J-10 
December 2004 



Appendix J  Cost Effectiveness Analysis 

III. ECM COST-EFFECTIVENESS ANALYSIS WORKSHEET INSTRUCTIONS 
— FIGURE I-2 

 
For most ECMs, Figure I-2 - Page 2 of the Preliminary ECM Cost-Effectiveness Analysis 
will not be required. The purpose of determining replacement and periodic maintenance 
costs is to allow a uniform comparison between different types of systems. In this way, a 
rooftop system that requires replacement every 15 years can be compared to a central plant 
system that will last 30 years. Only major equipment and items that are different for 
different systems need to be included. Minor differences in cost or equipment life that will 
not affect the analysis should not be included. Use this sheet on page 2 only when there are 
significant differences between a baseline system and an ECM in the following areas: 

 
• The ECM life is significantly different than the baseline system life. 
• There are significant differences between the ECM and baseline system in 

equipment replacements required. 
• There are significant differences between the ECM and baseline system in 

periodic maintenance requirements. 
 

1. Heading 
 

Identify the building, the person completing the analysis, the agency, the ECM 
number from the ECM Checklist, and the ECM name.  

 
ECM Life in Years – Enter the ECM life. This will be the same as the life entered 
on Page 1. 
 
Baseline System Life in Years – Enter the baseline system life from Table 1 
below.  

 
2. Avoided Baseline Replacements 
 

This section is used when the ECM life is longer than the baseline system life and 
there are major pieces of equipment that require replacement at the end of the 
baseline system life. If partial replacements or refurbishments are required before 
the end of the baseline life, analyze them under the Avoided Baseline Periodic 
Maintenance section.   
 
a. Determine the difference in life by subtracting the baseline system life from the 

ECM life. Enter the results in the Difference boxes. 
 

b. Find the cost of major items of baseline system equipment that must be 
replaced during the ECM life. The analysis assumes these replacements occur at 
the end of the baseline system life. For each major replacement item, describe 
the replacement and list the replacement cost in current dollars. Do not inflate 
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the cost to the time the replacement will be installed.  
 

c. Total the item costs and enter in the Total Cost box. 
 

d. Go to the Year row of the Discount Factor Table 2 that matches the baseline 
system life. Copy the single present worth (SPW) factor for the baseline life and 
enter in the SPW Base box.  

 
e. Calculate the present value (PV) cost for baseline replacements with the 

formula:  
 

(Difference / Base Life)  x  Total Cost  x  SPW Base  =  REP-PV1 
 

This formula accounts for the remaining salvage value of replacement 
equipment. In this way, a replaced item that still has value at the end of the 
ECM life can be compared with a system that is fully depreciated at the end of 
the ECM life.  

 
f. Enter the result in the REP-PV1 box in this section and in the Replacement and 

Periodic Maintenance Impact section. 
 

3. Added ECM Replacements 
 

This section of the sheet is used when the ECM life is shorter than the baseline 
system life and there are major pieces of ECM equipment that require replacement 
at the end of the ECM life. If partial replacements or refurbishments are required 
before the end of the ECM life, analyze them under the Added ECM Periodic 
Maintenance section. 

 
a. Determine the difference in life by subtracting the ECM life from the baseline 

system life. Enter the result in the Difference box. 
 
b. Find the cost of major items of ECM system equipment that must be replaced 

during the baseline life. The analysis assumes these replacements occur at the 
end of the ECM life. For each major replacement item, describe the replacement 
and list the replacement cost in current dollars. Do not inflate the cost to the 
time the replacement will be installed.  

 
c. Total the item costs and enter in the Total Cost box. 
 
d. Go to the Year row of the Discount Factor Table that matches the ECM life. 

Copy the single present worth (SPW) factor for the ECM life and enter in SPW 
ECM box.  

 
e. Calculate the present value (PV) cost for baseline replacements with the formula 

(Difference / ECM Life)  x  Total Cost  x  SPW ECM  =  REP-PV2 
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This formula accounts for the remaining salvage value of replacement ECM 
equipment. In this way, a replaced item that still has value at the end of the 
baseline life can be compared with a system that is fully depreciated at the end 
of the baseline life.  
 

f. Enter the result in the REP-PV2 box in this section and in the Replacement and 
Periodic Maintenance Impact section. 

 
4. Avoided Baseline Periodic Maintenance 
 

This section of the sheet is used for baseline system periodic maintenance, 
refurbishment, or minor replacements that are significantly different from the 
ECM system. The purpose of determining periodic maintenance costs is to allow a 
uniform comparison between different types of systems. For example, a large 
central chiller may require a major overhaul after 10 years; small compressors in 
rooftop units may require refurbishment at seven years. 

 
a. Determine the cost of significant items of baseline system equipment that 

require refurbishment, periodic maintenance, or minor replacement during the 
ECM system life. Describe each item and enter the year after installation and 
periodic maintenance cost in current dollars. Do not inflate the cost to the year 
periodic maintenance occurs.  

 
b. Go to the Year row of the Discount Factor Table that matches the "occurs in 

year" value. Copy the single present worth (SPW) factor for the year and enter 
in SPW at Year column.  

 
c. Calculate the individual present value PV Cost, Current $ for each item. 

 
Current $ Cost  x  SPW at Year  =  PV Cost Current $ 

 
d. Find the total present value of avoided baseline periodic maintenance by adding 

each individual PV Cost and Current $. Enter the results in the PM-PV1 box in 
this section and in the Replacement and Periodic Maintenance Impact section. 

 
5. Added ECM Periodic Maintenance 

 
This section of the sheet is used for ECM periodic maintenance, refurbishment, or 
minor replacements that are significantly different from the baseline system. The 
purpose of determining periodic maintenance costs is to allow a uniform 
comparison between different types of systems. For example, a heat-recovery 
chiller may require an overhaul more often than a standard chiller. An overhaul for 
the heat-recovery chiller (ECM) might occur in year seven; the standard chiller 
(baseline) overhaul would be listed at year 10 in the avoided baseline periodic 
maintenance section. 
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a. Determine the cost of significant items of ECM equipment that require 

refurbishment, periodic maintenance, or minor replacement during the ECM 
life. Describe each item and enter the year after installation and periodic 
maintenance cost in current dollars. Do not inflate the cost to the year periodic 
maintenance occurs. 

 
b. Go to the Year row of the Discount Factor Table that matches the "occurs in 

year" value. Copy the single present worth (SPW) factor for the year and enter 
in SPW at Year column. 

 
c. Calculate the individual present value PV Cost, Current $ for each item. 

 
Current $ Cost  x  SPW at Year  =  PV Cost Current $ 
 

d. Calculate the total present value of added ECM periodic maintenance by adding 
each individual PV Cost and Current $. Enter the total in the PM-PV2 box in 
this section and in the Replacement and Periodic Maintenance section.  

 
6. Replacement and Periodic Maintenance Impact 
 

Determine the equivalent annual cost savings and increases due to replacements and 
periodic maintenance.  

 
a. Calculate the Saved PV$ by adding REP-PV1 and PM-PV1. 
 
b. Calculate the Added PV$ by adding REP-PV2 and PM-PV2. 
 
c. Go to the Year row of the Discount Factor Table 2  that matches the ECM life. 

Copy the uniform present worth (UPW) factor for the ECM life year and enter 
in the ECM UPW column for both savings and increases. The UPW will be 
used to convert a total present value of savings or costs to an equivalent uniform 
annual savings or costs. 

 
d. Calculate the equivalent annual savings (RM1) by dividing the present value of 

operating savings (Saved PV$) by the uniform present worth factor (ECM 
UPW). Enter the result in the RM1 box on Page 2 and in the ECM 
Maintenance/Operating Cost Impact section on Page 1. 

 
e. Calculate the equivalent annual increase (RM2) by dividing the present value of 

operating increase (Added PV$) by the uniform present worth factor (ECM 
UPW). Enter the result in the RM2 box on Page 2 and in the ECM 
Maintenance/Operating Cost Impact section on Page 1. 

SEED Program Guidelines   J-14 
December 2004 



Appendix J  Cost Effectiveness Analysis 

Figure I-3-- Package ECM Analysis 
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IV. PACKAGE COST-EFFECTIVENESS ANALYSIS WORKSHEET 
INSTRUCTIONS 

 
Each ECM package under consideration shall be analyzed for cost effectiveness using the 
Package Cost-Effectiveness Analysis worksheet provided in Appendix G. A worksheet is 
prepared for each ECM package investigated according to analysis requirements. 
 

1. Heading 
 

Include the building name, person completing analysis, and package letter (A, B, 
etc.).  

 
2. ECM Package Combination  
 

List the ECMs included in the package. Include the ECM number and name from 
the ECM Checklist. Use the maintenance savings (Maint.), ECM life (Life), and 
incremental investment cost (Cost) from the preliminary ECM cost-effectiveness 
analysis. The agency may include the cost of the analysis and participation in the 
SEED Program. 

 
a. For each ECM, multiply the cost by the life and enter the product in the Life 

Factor column. 
 

b. Total the maintenance savings, cost, and life factor for all ECMs. 
 
3. Package Average ECM Life 
 

An average life must be determined for the package as a whole so that proper 
discounting factors can be obtained.  
 
a. Divide the Life Factor value by the ECM Total Cost to find the cost-weighted 

package life. 
 

b. Round the package life to the nearest whole number and enter in the Package 
Life box. 

 
4. Present Value of Costs 
 

a. Enter the total package cost in the Cost box 
 

b. If the annual operating and maintenance savings for all ECMs is negative, carry 
forward to the Maint. box in this section as a positive value. 

 
c. Go to the Year row of the Discount Factor Table 2 that matches the Package 

SEED Program Guidelines   J-16 
December 2004 



Appendix J  Cost Effectiveness Analysis 

Life. Find the uniform present worth (UPW) factor and enter in the UPW box. 
 

d. Multiply the total annual non-energy operating increase (Maint.) by the UPW 
and enter the result in the PV1 box. 

 
e. Add the present value of maintenance and operation savings (PV2) to the Cost. 

Enter the result in the PVC box. 
 
5. Present Value of Savings 
 

Find the annual energy-use savings and present value of energy costs savings for 
the package being analyzed.  
 
a. List the fuel types for the building and enter the following for each fuel.  

 
(1) Enter in the MMBtu column the annual energy savings by fuel in million 

Btus (MMBtu) for the entire building for the interactive ECM package by 
fuel. Divide Btu by 1 million to determine MMBtu. Table 3 lists Btu per 
unit for the various fuel types. 

 
(2) Calculate the annual energy cost savings for each fuel and enter the results 

in the Annual $ column. Note: Where fuel rates are ratcheted or 
incremental, use the incremental rate to calculate the annual energy cost 
savings. Some modeling programs include an economic analysis package 
that determines the energy cost based on complex rate schedules. Include 
the electric demand cost savings with the electricity cost savings.  

 
(3) Go to the Year row of the Discount Factor Table 2 that matches the cost-

weighted package life in the Package Life box in the title section of the 
worksheet. Select the Fuel Escalation Factor (FEF) for each fuel and place 
in the FEF column.  

 
(4) Calculate the present value (PV) savings for each energy type by 

multiplying the current annual savings by the FEF. Enter the result in the 
PV Savings column. 

 
b. Total the savings in MMBtu, Annual $, and PV$ for all fuels and enter in the 

appropriate column of the Total Energy Savings row. 
 

c. If the annual operating and maintenance savings for all ECMs are positive, carry 
forward and enter to the Maint. box in this section.  

 
d. Go to the Year row of the Discount Factor Table 2 that matches the Package 

Life. Find the uniform present worth (UPW) factor and enter in the UPW box. 
 
e. Multiply the total annual non-energy operating and maintenance savings 
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(Maint.) by the UPW and enter the result in the PV2 box. 
 
f. Add the present value of energy savings (PV1) to the present value of 

maintenance and operation savings (PV2). Enter the result in the PVS box.  
 

g. Add the annual operating and maintenance for the package to the annual fuel 
savings and put the sum in the total annual savings box. 

 
6. Cost-Effectiveness Summary 

 
Find the cost-effectiveness indicators for the package of ECMs. 

 
a. The net present value of savings (NPV) indicates the total net benefit in today's 

dollars that will result from ECM package implementation. Subtract the package 
incremental cost (PVC) from the present value of savings (PVS). Enter the 
result in the NPV box. 

 
b. The benefit-to-cost ratio (BCR) indicates the relative cost effectiveness of the 

package. Divide the present value of savings (PVS) by the present value cost 
(PVC). Enter the result in the BCR box. 

 
7. Comments 
 

Enter any comments regarding ECM interaction or package analysis. 
 
8. Result of Final Package Analysis 
 

Once the analysis for all packages is complete, determine the status of the packages. 
 

a. Recommended Package. This package has a BCR greater than 1.0 and the 
highest NPV. 

 
b. Initial Package. Check this box if the package is selected for initial analysis.  
 
c. Not cost-effective –The package is not the most cost-effective package of those 

analyzed. The BCR is less than 1.0 or the NPV is lower than other packages. A 
non cost-effective package may need to be implemented if no cost-effective 
package results in a building that uses a minimum of 20% less energy than 
the code baseline building. 

 

V. COMPUTER SPREADSHEETS 
 
The cost-effectiveness analysis worksheets are available as Microsoft Excel computer 
spreadsheets for the convenience of the Energy Analyst. A copy of the spreadsheets can be 
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downloaded from the Oregon Department of Energy web page on the Internet: 
http://www.energy.state.or.us/gov/SEEDhome.htm or 
http://www.energy.state.or.us/SEED/index.html.  Instructions are included. Report any 
difficulties to the Department of Energy. 
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Table 1 
 Equipment Life 

 
Equipment life varies, depending on quality of equipment specified, sizing relative to load, 
and maintenance. However, use the following list that indicates the maximum equipment life.  
 

Equipment Maximum 
Building Envelope 
Double Glazing 25 
Heat mirror 20 
Low-emissivity coating 25 
Solar shade film (retrofit) 12 
Tinted & reflective coating 25 
Insulation, cavity 30 
Insulation, batt exposed/roof 25 
  
HVAC  
Fans, utility/central 25 
Air conditioner, rooftop/split 15 
Air-to-air packaged heat pump 15 
Water-to-air packaged heat pump 15 
  
Coils, DX, water, steam 25 
Coils, electric 15 
Radiant/unit heaters, electric 15 
Radiant unit heaters, gas 20 
Radiant/unit heaters, hot water/steam 25 
Furnaces, gas/oil 20 
  
Ice thermal energy storage 20 
Water thermal energy storage 20 
Plate type/heat pipe recovery system 20 
Rotary type heat recovery system 17 
Heat recovery from refrigeration 
condensers 

15 

  
Low leak dampers 15 
Economizer dampers 20 
Ductwork 30 
Make-up air unit for exhaust hood 15 
Air destratification fan 15 
Air curtain 15 
  
Controls, pneumatic 20 
Controls, electric 16 
Controls, EMCS 15 
Controls, electronic 15 

Equipment Maximum 
HVAC Plants & Distribution 
Cooling towers 20 
Cooling towers, ceramic 30 
Chillers, reciprocating 20 
Chillers, centrifugal & absorption 25 
Boiler 30 
Boiler burners 20 
Pumps, base mounted 25 
Pumps, inline 20 
Piping 30 
Insulation 25 
  
Lighting  
Energy-efficient ballast 15 
Electronic ballast 20 
Lighting fixture (all types) 30 
Dimming systems 15 
On-off switch 30 
Motion sensor 10 
  
Motors, Drives, and Transformers 
Standard electric motor 20 
High-efficiency electric motor 25 
Variable-speed drive, solid state 20 
Efficient AC electronic transformer 30 
  
Domestic Hot Water 
Heat pump water heater 15 
Gas water heater 20 
Solar water heater 15 
  
Refrigeration 
Unequal parallel refrigeration 15 
Condenser float head pressure control 15 
Automatic cleaning system for 
conditioning tubes 

15 

Hot-gas bypass defrost 12 
Polyethylene strip curtain   5 
Refrigeration case cover 12 
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Table 2 
Discount Factors for Commercial-Sized Buildings 

Real Discount Rate: 4% 
Real electricity and fuel price increases: all 2% 

 
  

ELEC 
 

Nat Gas 
 

DIESEL 
 

Propane 
 

O&M 
Maintenance & 
Replacement 

YEAR FEF FEF FEF FEF UPW SPW 
1 0.98 0.98 0.98 0.98 0.96 0.96 
2 1.94 1.94 1.94 1.94 1.89 0.92 
3 2.89 2.89 2.89 2.89 2.78 0.89 
4 3.81 3.81 3.81 3.81 3.63 0.85 
5 4.72 4.72 4.72 4.72 4.45 0.82 
6 5.61 5.61 5.61 5.61 5.24 0.79 
7 6.48 6.48 6.48 6.48 6.00 0.76 
8 7.34 7.34 7.34 7.34 6.73 0.73 
9 8.18 8.18 8.18 8.18 7.44 0.70 

10 9.00 9.00 9.00 9.00 8.11 0.68 
11 9.81 9.81 9.81 9.81 8.76 0.65 
12 10.6 10.6 10.6 10.6 9.39 0.62 
13 11.4 11.4 11.4 11.4 9.99 0.60 
14 12.1 12.1 12.1 12.1 10.6 0.58 
15 12.9 12.9 12.9 12.9 11.1 0.56 
16 13.6 13.6 13.6 13.6 11.7 0.53 
17 14.3 14.3 14.3 14.3 12.2 0.51 
18 15.0 15.0 15.0 15.0 12.7 0.49 
19 15.7 15.7 15.7 15.7 13.1 0.47 
20 16.4 16.4 16.4 16.4 13.6 0.46 
21 17.1 17.1 17.1 17.1 14.0 0.44 
22 17.7 17.7 17.7 17.7 14.5 0.42 
23 18.4 18.4 18.4 18.4 14.9 0.41 
24 19.0 19.0 19.0 19.0 15.2 0.39 
25 19.6 19.6 19.6 19.6 15.6 0.38 
26 20.2 20.2 20.2 20.2 16.0 0.36 
27 20.8 20.8 20.8 20.8 16.3 0.35 
28 21.4 21.4 21.4 21.4 16.7 0.33 
29 22.0 22.0 22.0 22.0 17.0 0.32 
30 22.5 22.5 22.5 22.5 17.3 0.31 

 
FEF = Fuel escalation factor: Present worth factor including escalation of fuel greater than 

inflation and discounted with the real discount rate. 
UPW = Uniform present worth factor: Discounts uniform annual amounts to a present value. 
SPW = Single present worth factor: Discounts a single future amount to a present value. 
Distillate Oil = Diesel fuel oil grade Nos. 1, 2, or 4 (PS 100, 200), no preheating for combustion. 
Residual Oil = Residual fuel oil grade Nos. 5 or 6 (PS 300, 400), requires preheating for combustion. 
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Table 3 
Btu per Unit of Fuel 

 
 

Fuel 
 

Units 
 
x 

 
Btu/unit 

 
= 

 
Btu 

 
Electricity 

 
kWh 

 
x 

 
3,413 

 
= 

 
Electricity Btu 

 
Natural Gas 

 
therm 

 
x 

 
100,000 

 
= 

 
Natural Gas Btu 

Diesel/ 
Residual Oil 

 
gallon 

 
x 

 
139,000 

 
= 

Diesel or 
Residual Oil Btu 

Propane gallon x 91,500 = Propane Btu 
 
Steam 

 
lbs. 

 
x 

1,000 or site- 
specific value 

 
= 

 
Other Btu 

Chilled water tons x 12,000 = Other Btu 
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Class 2 Building  
Project Notification Form 

 
Agency: Date submitted: 
Contact person: E-mail: Phone: 
Division or user: ODOE Project ID #: 
Project name: 
Project address: 
City: ZIP: 
Project Description: 
 
 
 
Energy systems affected: 
 
Area and Use Information: 
 

Project type:               N = New construction           R = Renovation 
 
Total floor area (sq.ft.)                                       gross heated or cooled 

Affected floor area (sq.ft.)                                  full area if new, or renovated area 

Construction cost                                                total budget, not appropriated amount 

Breakdown area by use and schedule; show design occupancy 
 
                                             Use            Number of                            Occupied 
     Area breakdown             code           occupants            Hours/day    Days/week  Weeks/Year
 
                                                                                                                                               

                                                                                                                                               

                                                                                                                                               

Use Codes:   
A = Food/cafeteria, gym/pool/lockers, library/archives, theater/arena                     M = shop/retail 
B = Computer center, education, laboratory, office                                                   R = Residential/dorm 
 I = Clinic, hospital, jail/prison                                                                                   S = Warehouse 

 

RFP for design services:                                                     Bid date:                                            

Schematic design begins:                                                   Construction begins: 

Design development begins:                                              Construction complete:  

Design development complete:                                        

Estimated schedule:                     Month/Day/Year                                                    Month/Day/Year

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

$ 
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Project Name:   

E100 Envelope   
Status Code   
B A N/A ECM# Potential ECMs ECM Description 

   E110 Reduce Heat Losses  
   E111 Ceiling/roof insulation  
   E112 Wall insulation  
   E113 Floor/slab insulation  
   E114 Fan penthouse insulation  
   E115 Windows:  
        A Thermal break in metal window frames  
        B Wood, vinyl, or fiberglass window frames  
        C Argon gas-filled glazing panels  
        D High-performance low-e (e = 0.05) coating  
        E Tinted glazing or reflective coatings  
     
   E120 Reduce Heat Gain  
   E121 Architectural shading and overhangs  
   E122 Window sizing and orientation  
   E123 Cool roof, green roof  
     
   E130 Reduce Infiltration  
   E131 Seal openings at penetrations of building envelope  
   E132 Air-lock vestibule or revolving doors  
     
   E190 Other Envelope Measures  
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L100 Lighting   
Status Code   
B A N/A ECM# Potential ECMs  

   L110 Efficient Lighting Systems  
   L111 Optimize fixture layout, spacing & orientation    
   L112 R Delamp overlit areas    
   L113 Efficient Fixture Selection, (fixture CU)  
   L114 Optimize Ballast Selection  
   L115 Efficient Lamp Selection  
        A Compact fluorescents in place of incandescents   
        B Incandescent IR Halogen vs standard PAR lamps  
        C Ceramic Metal Halide vs standard PAR lamps  
        D High-output linear fluorescents in place of HID fixtures  
        E Pulse Start Metal Halides vs standard Metal Halides  
        F LED technology, exit signs and other applications  
   L116 Exterior LPD at or below ASHRAE-90.1-2004  
     
   L120 Lighting Controls  
   L121 Occupancy sensors (exceeding code requirements)  
   L122 Selective switching, (control of multiple lamps within fixture)    
   L123 Egress lighting scheduled off during unoccupied periods   
   L124 Exterior lighting controls (exterior lights extinguished after 

occupied period (i.e. 9PM - 5AM) 
 

      
   L130 Optimize Daylighting  
   L131 Continuous dimming controls  
   L132 On/off daylighting control  
   L133 Separate circuits for zoning flexibility in daylit zones  
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   L190 Other Lighting Measures  
     

W100  Domestic Hot Water (DHW)  
Status Code   
B A N/A ECM# Potential ECMs  

   W110 Reduce DHW Distribution Losses  
   W111 Install return-line aquastat (not required by code)  
     
   W120 Efficient DHW Generation  
   W121 90%-plus condensing hot water heaters  
   W122 Summer water heater or small boiler  
   W123 Preheat DHW with reclaimed waste heat (i.e. chiller condenser, 

direct-contact boiler stack economizer, 24/7 computer server room 
AC unit) 

 

   W124 Solar-assisted water heater  
   W125 Heat pump water heater  
     
   W130 Process Related DHW Use   
   W131 Institutional laundry water reuse system  
   W132 Horizontal axis washing machines   
     
   W140 Heat Recovery  
   W141 Waste water heat recovery, i.e.GFX system  
     
   W190 Other DHW Measures  
     

F100 HVAC - Unitary Equipment  
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Status Code   
B A N/A ECM# Potential ECMs  

   F110 Unitary Equipment  
   F111 Condensing furnaces   
   F112 Cooling-unit efficiency   
   F113 Air-to air heat pump efficiency  
   F114 Water-source heat pump  
   F115 Radiant heating  
   F116 Other HVAC general/unitary measures  
     

A100 HVAC - Air Distribution  
Status Code   
B A N/A ECM# Potential ECMs  

   A110 Reduce Airflow Rates  
   A111 Variable airflow with VFD  
   A112  Cold air distribution  
     
   A120 Reduce Fan Pressure Resistance  
   A121 Minimize fan unit static pressure-losses: air filters, cooling and 

heating coils, enlarge cabinet size. 
 

   A122 Minimize duct static pressure-losses: enlarging ducting & 
optimize fittings 

 

   A130 Reduce Ventilation Loads  
   A131 Separate make-up air units for high-ventilation areas   
   A132 Heat recovery (air-to- air, run-around loop, heat wheel)   
     
   A140 Reduce Air Leaks and Heat Losses  
   A141 Install low-leakage dampers  
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   A150 Fan Systems and Delivery Systems  
   A151 Specify efficient fans and select efficient size fan wheel   
   A152 Separate HVAC units for perimeter and core zones  
   A153 R Change constant air-volume reheat to VAV reheat  
   A154 R Change multi-zone or dual duct to VAV  
   A155 Parallel fan power VAV boxes to reduce perimeter zone reheat   
     
   A190 Other HVAC - Air Distribution ECMs  
     

D100  HVAC - Steam and Water Distribution  
Status Code   
B A N/A ECM# Potential ECMs  

   D110 Reduce Energy Losses  
   D111 Steam trap monitoring and repair program  
   D112 Insulate piping and valve bodies  
     
   D120 Reduce System Flow and Pressure Resistance  
   D121 Variable primary pumping with VFD   
   D122 Increase cooling coil temperature difference  
   D123 Increase Heating coil temperature difference  
   D124 Reduce pump head pressure   
     
   D190 Other Steam or Water Distribution System  
     

T100 HVAC Controls  
Status Code   
B A N/A ECM# Potential ECMs  
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   T110 Air-Side Control Strategy  
   T111 Airflow and temperature setback in unoccupied areas through 

occupancy sensors or schedules 
 

   T112 Variable ventilation based on CO2 control   
   T113 Night-flush cooling cycle  
     
   T120 Water Side Control Strategy  
   T121 Time clock and OSA lockout control of heating and cooling 

pumps 
 

     
   T130 Misc. Controls  
   T131 Isolate large sheddable loads and install automated controls to 

limit electrical demand 
 

     
   T190 Other HVAC Controls  
     

C100 Cooling Plant  
Status Code   
B A N/A ECM# Potential ECMs  

   C110 More Efficient Cooling Equipment  
   C111 Select efficient kW/ton chillers: 1) centrifugal, 2) screw, 3) 

reciprocating 
 

   C112 Select chiller size(s) for efficient sequencing  
   C113 Optimization of chiller sequencing controls  
   C114 Central Heat Pump  
     
   C120 Alternate Cooling  
   C121 Water-side free cooling: cooling tower and P&F heat exchanger  
   C122 
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   C130 Increase Condenser Efficiency  
   C131 Specify more efficient cooling tower to reduce LWT   
   C132 Water-cooled versus air cooled   
   C133 Evaporative-cooled versus air cooled  
   C134 Condenser water reset controls  
     
   C190 Other Cooling Plant Measures  
     

H100 Heating Plant  
Status Code   
B A N/A ECM# Potential ECMs  

   H110 Improve Boiler Efficiency  
   H111 Specify efficient boilers   
   H112 Select boiler size(s) for efficient sequencing  
   H113 Optimization of boiler sequencing controls  
   H114 Modulating burner control, specify high turn-down ratio  (>5:1)  
   H115 Improve draft controls: turbulators, barometric dampers  
   H116 R Improve combustion by reducing excess air with O2 trim controls  
   H117  Boiler flue heat recovery to preheat combustion air or feed water  
   H118R Recover heat from boiler blow-down   
     
   H120 Alternate Heating Systems  
   H121 Condensing hydronic boiler, design at lower supply/return water 

temp. i.e 140 F supply and 110 F return water temp. 
 

   H122 Water-source or ground-source heat pumps  
     
   H190 Other Heating Plant Measures  
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K100 Hood and Make-up Systems for Kitchens, Labs, Shops, Process Equipment, etc.  

Status Code   
B A N/A ECM# Potential ECMs  

   K111 Minimize exhaust hood airflows, i.e. low flow hoods   
   K112 Minimize exhaust hood run time  
   K113 Separate make-up air unit set at lower temperature  
     
   K190  Other Hood and Make-up Systems   
     

S100 Swimming Pools  
Status Code   
B A N/A ECM# Potential ECMs  

   S111 Elevate air temperature to reduce pool evaporation rates   
   S112 Air-to-air heat recovery of ventilation air  
   S113 De-humidification heat recovery  
   S114 Variable ventilation based on advanced climate controls sensing 

humidity, indoor/outdoor/dew-point temperatures 
 

   S115 Lower ventilation rates during unoccupied hours  
   S116 Low pressure-drop pool water filters/strainers  

   S117 Two-speed circulation/filtration pumping (occupied/unoccupied 
modes) 

 

      
   S190 Other Swimming Pool Measures  
     

P100 Power/Electrical Distribution  
Status Code   
B A NA ECM# Potential ECMs  

 
SEED Program Guidelines  K-10 
August 2006 



 Class 2 Buildings, Blank Forms 
 

 
SEED Program Guidelines  K-11 
August 2006 

   P110 Premium-efficiency motors  
   P111 In excess of code (Consortium for Energy Efficiency) i.e.fans, 

pumps, etc. 
 

     
   P120 Vertical Transport  
   P121 Hydraulic elevator pump/motor efficiency opportunities  

   P122 Traction Elevator  
     
   P130 Server and Telecom Rooms  
   P131 Multiple small compressors for efficiency and redundancy  
   P132 Air side economizer cooling  
   P133 Water side economizer cooling  
   P134 Wider deadband for humidity and temperature control (based on 

actual design requirements) 
 

     
   P140 Refrigeration Systems  
   P141 Select units with high efficiency compressors  
   P142 Increase condensing efficiency and optimize capacity control  
   P143 Install floating-head pressure controls  
     
   P150 Appliances  
   P151 Residential Energy Star- refrigerator, dishwashers, washing 

machines, etc 
 

   P152 Commercial Equipment- Pcs, LCD Monitors, copiers, vending 
misers 

 

     
   P190 Other Power Measures  
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Class 2 Building 
ECM Installation Form 

 
Agency: Date submitted: 
Contact person: E-mail: Phone: 
Division or user: ODOE Project ID #: 
Project name: 
Comments: 
 
 
 
 
 
 
Enter ECMs installed in finished building or project. Use ID number from ECM Checklist. 
ECM ID #: ECM name: 
Comment: 
ECM ID #: ECM name: 
Comment: 
ECM ID #: ECM name: 
Comment: 
ECM ID #: ECM name: 
Comment: 
ECM ID #: ECM name: 
Comment: 
ECM ID #: ECM name: 
Comment: 
ECM ID #: ECM name: 
Comment: 
ECM ID #: ECM name: 
Comment: 
ECM ID #: ECM name: 
Comment: 
ECM ID #: ECM name: 
Comment: 
ECM ID #: ECM name: 
Comment: 
ECM ID #: ECM name: 
Comment: 
ECM ID #: ECM name: 
Comment: 
ECM ID #: ECM name: 
Comment: 
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Oregon Building Energy Performance Rating Method 
 

1. General  
 

1.1 Scope. 

 

The purpose of this document is to specify the method of determining energy 
performance of a proposed building for the purpose of demonstrating performance in excess 
of that required by the Oregon Energy Efficiency Specialty Code (OEESC). Buildings using 
this protocol will still need to meet the requirements of the OEESC through one of the three 
paths allowed by the code: Prescriptive Approach, Simplified Trade-Off Approach, or Whole 
Building Approach.  Energy using systems that the OEESC does not regulate shall be 
modeled according to standard design practice.  Standard design practice assumptions made 
by the modeler shall be approved by the Program Evaluator.  

1.2 Definitions 
 

Code Building: A hypothetical building design based on the Proposed Building. The Code 
building shall incorporate the standard design features of typical buildings of the same usage 
and just meet the prescriptive requirements of the OEESC according to guidelines presented 
in this document. The Code building is used to benchmark the relative energy efficiency of 
the Proposed Building.  

 
Code Energy Cost: The annual energy cost in dollars for the Code building. 
 
Code Energy Use: The annual energy use in millions of Btus (MMBtu) calculated for the 
Code building. 

 
OEESC: Oregon Energy Efficiency Specialty Code, also known as energy code.  
 
OSSC: Oregon Structural Specialty Code, also known as building code. 
 
Proposed Building: The building as designed for construction.  For SEED Projects, this is 
also referred to as the “SEED Building.” 
 
Proposed Energy Cost: The annual energy cost in dollars calculated for the Proposed 
Building. 
 
Proposed Energy Use: The annual energy use in millions of Btus (MMBtu) calculated for 
the Proposed Building. 
 
Program Evaluator: The organization or agency that adopts or sanctions use of this rating 
methodology. 
 
SEED Program: The State Energy Efficient Design Program administered by the Oregon 
Department of Energy, requiring facilities constructed or purchased by Oregon State 
Agencies to be “models of energy efficiency”. 
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1.3 Savings. Percent energy savings and percent energy cost savings are calculated as 
follows: 
 
(a) Percent Energy Savings =  [(Code Energy Use - Proposed  Energy Use) / Code  Energy 
Use] x 100. 
(b) Percent Energy Cost Savings = [(Code Energy Cost - Proposed Energy Cost) / Code 
Energy Cost] x 100. 
 
1.4 Trade-off Limits.  When the proposed modifications apply to less than the whole 
building, only parameters related to the systems to be modified shall be varied.  Parameters 
relating to unmodified existing conditions or to future building components shall be identical 
for both the Code building and the Proposed building.  Future building components shall 
meet the prescriptive requirements of the OEESC.  

 
1.5 Documentation Requirements.  Performance shall be documented, and documentation 
shall be submitted to the Program Evaluator.  The information submitted shall include the 
following: 

 
(a) Calculated values for the Code building energy use, the Proposed building energy use, 
and the percent energy savings. 
(b) Calculated values for the Code building energy cost, the Proposed building energy cost, 
and the percent cost savings. 
(c) A list of the energy-related features that are included in the proposed design and on which 
the energy performance rating is based.  This list shall document all energy features that 
differ between the models of the Proposed building and the Code building. 
(d) Input and output report(s) from the simulation program or compliance software including 
a breakdown of energy usage by at least the following components:  interior and exterior 
building lights, internal equipment loads, service water heating equipment, space heating 
equipment, space cooling and heat rejection equipment, fans, and other HVAC equipment 
(such as pumps).  The output reports shall also show the amount of time any loads are not 
met by the HVAC system for both the proposed design and code building design. Electronic 
copies of inputs are required. 
(e) An explanation of any error messages noted in the simulation program output.  

 
2. Simulation General Requirements 
 

2.1 Simulation Program.  The simulation program shall be a computer-based program for 
the analysis of energy consumption in buildings (a program such as, but not limited to, DOE-
2, BLAST, or Energy Plus).  The simulation program shall include calculation methodologies 
for the building components being modeled. If no simulation program is available that 
adequately models a design, material, or device, see Section 5. 

 
2.1.1 The simulation program shall be approved by the Program Evaluator and shall, at 
a minimum, have the ability to explicitly model all of the following:   

 
(a) 8,760 hours per year; 
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(b) hourly variations in occupancy, lighting power, miscellaneous equipment power, 
thermostat set points, and HVAC system operation, defined separately for each day of 
the week and holidays; 
(c) thermal mass effects; 
(d) 10 or more thermal zones;  
(e) Part-load performance curves for mechanical equipment; 
(f) capacity and efficiency correction curves for mechanical heating and cooling 
equipment; 
(g) air-side economizers with integrated control; 
(h) all code building characteristics specified in Section 4, Calculation of Code Energy 
Cost. 
 
2.1.2 The simulation program shall have the ability to either (1) directly determine the 
proposed energy use and code energy use or (2) produce hourly reports of energy use by 
energy source suitable for determining the proposed energy use and code energy use 
using a separate calculation engine.   
 
2.1.3 The simulation program shall be capable of performing design load calculations 
to determine required HVAC equipment capacities and air and water flow rates in 
accordance with generally accepted engineering standards and handbooks (for example, 
ASHRAE Handbook of Fundamentals) for both the proposed building design and code 
building design. 

 
2.1.4 The simulation program shall be tested according to ASHRAE Standard 140, 
and the results shall be furnished by the software provider upon request by the Oregon 
Department of Energy.   

 
2.2 Climate Data.  The simulation program shall perform the simulation using hourly 
values of climate data, such as temperature and humidity from representative climate data, for 
the site in which the proposed design is to be located.  For locations where weather data is 
not available, the designer shall select available weather data that best represents the climate 
at the construction site.  The selected weather data shall be approved by the Program 
Evaluator.  
 
2.3 Energy Rates.  Annual energy costs shall be determined using actual rates for 

purchased energy in effect at the time building construction begins. If actual rates are 
unavailable, energy prices recommended by the Oregon Department of Energy shall be 
used. Rates from different sources may not be mixed in the same project. 

 
Exception:  On-site renewable energy sources or site-recovered energy shall not be 
considered to be purchased energy and shall not be included in the proposed energy 
cost.  Where on-site renewable or site-recovered sources are used, the code building 
design shall be based on the energy source used as the back-up energy source or 
electricity if no back-up energy source has been specified. 
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2.4 Performance Calculations.  The proposed energy cost and code energy cost shall be 
calculated using: 
 
(a) the same simulation program; 
(b) the same weather data; and 
(c) the same energy rates.  

 
3. Calculation of the Proposed Building Energy Use 

 
3.1 Proposed Building Model.  The simulation model of the proposed design shall be 
consistent with the design documents including proper accounting of fenestration and opaque 
envelope and areas; lighting power and controls; HVAC system types, sizes, zoning, and 
controls; and service water heating systems and controls. All end use components within and 
associated with the building shall be modeled, including but not limited to, exhaust fans, 
parking garage ventilation fans, snow melt and freeze protection equipment, facade lighting, 
swimming pool heaters and pumps, elevators, refrigeration and cooking. 
 
3.2 Buildings with Incomplete Energy System Designs.  When these modeling guidelines 
are applied to buildings in which energy-related features have not yet been designed (e.g., a 
lighting system), those yet-to-be-designed features shall be described in the proposed design 
exactly as they are defined in the code building design.  Where the space classification for a 
space is not known, that space shall be categorized as an office space. 
 
3.3 HVAC Systems.  The HVAC system type and all related performance parameters, such 
as equipment capacities and efficiencies, in the proposed design shall be determined as 
follows: 

 
(a) Where a complete HVAC system exists, the model shall reflect the actual system type 
using actual component capacities and efficiencies. 
(b) Where an HVAC system has been designed, the HVAC model shall be consistent with 
design documents.  Mechanical equipment efficiencies shall be adjusted from actual design 
conditions to the standard rating conditions specified in OEESC Tables 503.2.3(1) through 
503.2.3(8), if required by the simulation model. 
(c)  Where a heating system is planned, but has not yet been designed, the heating system 
classification shall be assumed to be natural gas, unless none is available at the site, then it 
shall be electric. The system characteristics shall be identical to the system modeled in the 
code building design. 
(d) Where a cooling system is planned, but has not yet been designed, the cooling system 
characteristics shall be identical to the system modeled in the code building design. 
(e) Where no active heating system is planned, none shall be modeled. 
(f) Where no active cooling system is planned, none shall be modeled. 

 
3.3.1 Ventilation rates shall be modeled as they are shown in the design drawings. They 
may not be less than required by OSSC Chapter 12. 
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3.4 Building Envelope.  All components of the building envelope in the proposed design 
shall be modeled as shown on architectural drawings or as built for existing building 
envelopes. This includes components separating conditioned space from unconditioned or 
semi-conditioned space.  

 
 Exceptions: 
 

(a) Any envelope assembly that covers less than 5% of the total area of that assembly type 
(e.g., exterior walls) need not be separately described, provided that it is similar to an 
assembly being modeled.  If not separately described, the area of an envelope assembly shall 
be added to the area of the adjacent assembly of that same type with the same orientation and 
thermal properties. 
(b) Exterior surfaces whose azimuth orientation and tilt differ by less than 45 degrees and are 
otherwise the same may be described as either a single surface or by using multipliers.   
(c) For exterior roofs, the roof surface may be modeled with a reflectance of 0.45 if the 
reflectance of the proposed design roof is greater than 0.70 and its emittance is greater than 
0.75.  All other roof surfaces shall be modeled with a reflectance of 0.30.  
(d) Manual window shading devices such as blinds or shades shall not be modeled. 
Automatically controlled window shades or blinds may be modeled. Permanent shading 
devices such as fins, overhangs and light shelves may be modeled.  

 
3.5 Interior Partitions.  It is not required to model interior partitions. If modeled, interior 
partitions should be modeled as shown on architectural drawings or as built for existing 
buildings. 

 
Exceptions:  
 
(a) Interior partitions shall be modeled where they separate thermal zones where design 
space temperatures are dissimilar. 
(b) Interior partitions shall be modeled when required by simulation program for modeling 
daylighting control schemes.  

 
3.6 Service Hot Water Systems.  The service hot water system type and all related 
performance parameters, such as equipment capacities and efficiencies, in the proposed 
design shall be determined as follows: 

 
(a) Where a complete service hot water system exists, the model shall reflect the actual 
system type using actual component capacities and efficiencies.   
(b) Where a service hot water system has been designed, the service hot water model shall be 
consistent with design documents.   
(c) Where no service hot water system exists or is specified but the building will have service 
hot water loads, a service hot water system shall be modeled that matches the system in the 
code building design and serves the same hot water loads. 
(d) For buildings that will have no service hot water loads, no service hot water heating shall 
be modeled. 
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3.7 Lighting.  Lighting power in the proposed design shall be determined as follows: 
 

(a) Where a complete lighting system exists, the actual lighting power shall be used in the 
model. Lighting loads should be modeled accurately for each individual zone instead of using 
an average across all zones.   
(b) Where a lighting system has been designed, lighting power shall be consistent with design 
documents. Lighting loads should be modeled accurately for each individual zone instead of 
using an average across all zones. 
(c) Where no lighting exists or is specified, lighting power shall be determined in accordance 
with OEESC Section 505.5.2 Interior Lighting Power Method and Table 505.5.2(a).  
(d) Lighting system power shall include all lighting system components shown or provided 
for on the plans (including lamps and ballasts, task and furniture-mounted fixtures, parking 
garage lighting, and building facade lighting). 
(e) Credit may be taken for the use of automatic controls for daylight utilization when not 
required by OEESC Section 505.2.2.3, but only if their operation is directly modeled in the 
building simulation. 
 
Exception: Credit may be taken for daylight utilization by modifying lighting schedules if 
the schedule reduction is determined by a separate daylighting analysis simulation as 
approved by the Program Evaluator. 

 
(f) Credit may be taken for automatic lighting control devices not required by code, by 
reducing the lighting power or the lighting schedules for automatically controlled systems for 
the proposed design according to Table 3.1. 

 
Table 3.1 - Adjustment Factors for Automatic Lighting Controls1 

Automatic Control 
Devices(s) 

 Conference Rooms, 
Meeting Rooms, 

Classrooms, Employee 
break rooms, Copying 

Rooms, Restrooms, 
Dressing/Locker Rooms 

and Offices < 300ft2 

Buildings  
> 2,000 ft2  

Buildings  
< 2000ft2  

Programmable timing 
control 0% 0% 10% 

Occupancy sensor 0% 5% 15% 
Occupancy sensor and 
programmable timing 

control 
0% 5% 15% 

1. If lighting schedule is adjusted, the code baseline fractional schedule should be multiplied by the adjustment factor. 
For example, if the hourly lighting schedule indicates 50% of peak connected lighting load and the guidelines allow 
a 15 % reduction, the hourly adjusted schedule should be: 

50% x (100%-15%) = 42.5% 
Not 
50% -15% = 35%  
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Exception: Reductions different than those prescribed by the above table may be taken when 
approved by the program evaluator provided credible documentation is supplied. 
 
3.8 Receptacle Loads.  Receptacle and process loads, such as those for office and other 
equipment, shall be estimated based on the building type or space type category and shall be 
assumed to be identical in the proposed and code building designs, except as specifically 
authorized by the Program Evaluator. Receptacle loads should be modeled as accurately as 
possible for each individual zone instead of using an average across all zones. 

 
Exception: Credit may be taken for automatic receptacle based occupant sensing control 
systems, by reducing the equipment power or schedules for automatically controlled 
equipment used for the proposed design by 15%. Reductions in excess of 15% may be taken 
when approved by the Program Evaluator provided credible technical documentation is 
provided.  
 
3.9 Other Systems.  Other systems, such as motors, elevators, and distribution 
transformers, may be modeled with energy performance as indicated in the design 
documents.  

  
3.10 Further Modeling Limitations and Exceptions 

 
3.10.1 Limitations to the Simulation Program.  If the simulation program cannot 
model a component or system included in the proposed design explicitly, substitute a 
thermodynamically similar component model that can approximate the expected 
performance of the component that cannot be modeled explicitly. 

 
3.10.2 Alterations and Additions.  It is acceptable to demonstrate compliance using 
building models that exclude parts of the existing building provided all of the following 
conditions are met: 

 
(a) Work to be performed in excluded parts of the building does not include alterations 
to mechanical systems, lighting systems, or building envelope.   
(b) Excluded parts of the building are served by HVAC systems that are entirely 
separate from those serving parts of the building that are included in the building 
model. 
(c) Design space temperature and HVAC system operating set points and schedules, on 
either side of the boundary between included and excluded parts of the building, are the 
same.   
(d) If a declining block or similar utility rate is being used in the analysis and the 
excluded and included parts of the building are on the same utility meter, the rate shall 
reflect the utility block or rate for the building plus the addition.   

 
3.11 Schedules.  Schedules capable of modeling hourly variations in occupancy, lighting 
power, miscellaneous equipment power, thermostat set points, and HVAC system operation 
shall be used.  The schedules shall be as planned for the building, determined by the designer 
and owner, and consistent with common practice.  The Program Evaluator shall have 
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approval authority over the proposed schedules. Schedules shall be identical for the proposed 
design and code building design.   

 
Exception:  Schedules may be allowed to differ between proposed design and code building 
design with approval of the Program Evaluator when necessary to model nonstandard 
efficiency measures.  Measures that may warrant use of different schedules include but are 
not limited to lighting controls, natural ventilation, demand control ventilation, and measures 
that reduce service water heating loads. 

 
3.11.1 HVAC Fan Schedules.  Schedules for HVAC fans, which shall run 
continuously whenever spaces are occupied and shall be cycled on and off to meet 
heating and cooling loads during unoccupied hours. 

 
Exceptions: 
 
(a) Where fans in the proposed design do not run continuously, but instead cycle on 
and off to meet load and required ventilation is not being provided by the fan system, 
fans should not be simulated to run continuously.  
(b) HVAC fans shall remain on during occupied and unoccupied hours in spaces that 
have health and safety mandated minimum ventilation requirements during unoccupied 
hours. 

 
3.11.2 HVAC Zone Thermostat Setpoints. The thermostat setpoints shall be as 
planned for the building, determined by the designer and owner, and consistent with 
common practice. 

  
3.12 Thermal Zones. 

 
3.12.1 HVAC Zones Designed.  Where HVAC zones are defined on HVAC design 
drawings, each HVAC zone shall be modeled as a separate thermal block.   
 
Exception:  Different HVAC zones may be combined to create a single thermal block 
or identical thermal blocks to which multipliers are applied provided all of the 
following conditions are met: 
 
(a) The space use classification is the same throughout the thermal block. 
(b) All HVAC zones in the thermal block that are adjacent to glazed exterior walls 
face the same orientation or their orientations are within 45 degrees of each other. 
(c) All of the zones are served by the same HVAC system or by the same kind of 
HVAC system. 
 
3.12.2 HVAC Zones Not Designed.  Where the HVAC zones and systems have not 
yet been designed, thermal blocks shall be defined based on similar internal load 
densities, occupancy, lighting, thermal and space temperature schedules, and in 
combination with the following guidelines: 
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(a) Separate thermal blocks shall be assumed for interior and perimeter spaces.  
Interior spaces shall be those located greater than 15 ft from an exterior wall.  Perimeter 
spaces shall be those located closer than 15 ft from an exterior wall. 
(b) Separate thermal blocks shall be assumed for spaces adjacent to glazed exterior 
walls; a separate zone shall be provided for each orientation, except that orientations 
which differ by less than 45 degrees may be considered to be the same orientation.  
Each zone shall include all floor area that is 15 ft or less from a glazed perimeter wall, 
except that floor area within 15 ft of glazed perimeter walls having more than one 
orientation shall be divided proportionately between zones. 
(c) Separate thermal blocks shall be assumed for spaces having floors that are in 
contact with the ground or exposed to ambient conditions from zones that do not share 
these features.  
(d) Separate thermal blocks shall be assumed for spaces having exterior ceiling or roof 
assemblies from zones that do not share these features. 
 
3.12.3 Thermal Blocks in Multifamily Residential Buildings.  Residential spaces 
shall be modeled using at least one thermal block per living unit except that those units 
facing the same orientations may be combined into one thermal block.  Corner units and 
units with roof or floor loads shall only be combined with units sharing these features.   

 
4. Calculation of the Code Energy Use 
 

4.1 Code building Design.  The code building design shall be developed based on 
attributes of the proposed design as described in Section 3, prescriptive requirements of the 
OEESC, and standard design practice.  Code building modeling parameters shall be the same 
as the proposed building except as described in Section 4 or with approval of the Program 
Evaluator.  

 
4.2 Code building Envelope.  The code building design shall be modeled with the same 
number of floors and identical conditioned floor area as the proposed design.  Equivalent 
dimensions shall be assumed for each exterior envelope component type as in the proposed 
design; i.e., the total gross area of exterior walls shall be the same in the proposed and code 
building designs.  The same shall be true for the areas of roofs, floors, doors, and the exposed 
perimeters of concrete slabs on grade  
in the proposed and code building designs.  The following additional requirements shall 
apply to the modeling of the code building design: 

 
4.2.1 The azimuth and surface tilt or orientation category of each opaque exterior 
surface shall be modeled in the same manner as it occurs and is modeled in the 
proposed design. 

 
Exception: If it can be demonstrated to the satisfaction of the Program Evaluator that 
the building orientation is not dictated by site considerations, the proposed building 
energy use may be generated by simulating the building with its actual orientation and 
again after rotating the entire building 90, 180, and 270 degrees and averaging the 
results. 
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4.2.2 Exterior Opaque Assemblies.  Opaque assemblies types shall be lightweight 
assembly types conforming to the prescriptive requirements of the OEESC as 
summarized in Tables 4.1 and 4.2 below. Examples of acceptable Code wall, roof, and 
exterior floor constructions are shown in Tables 4.3 – 4.6 below. 

 
Exception: Slab on grade floors and below grade walls which should account for the 
mass in the Proposed Building floors and below grade walls. 

 
Table 4.1 Walls, Roofs, and Exterior Floors  

Surface Type U-value1  
Roofs (attic) 0.027 
Roofs (above deck) 0.048 
Walls - Above Grade 0.064 (0.051 Group R)2 
Walls - Below Grade 0.119 
Floors - Exterior 0.033 

1. U-values are for complete wall assemblies including interior and exterior air layers. 
2. Group R, as defined in OSSC. 

 
Table 4.2 Slab on Grade Floors 

 Slab Edge Heat Loss 
 F-Value (All Other) 

Slab Edge Heat Loss 
F-Value (Group R)

Heated slab on grade 

1 

0.86 0.86 
Unheated slab on grade 0.73 0.54 

1. Group R, as defined in OSSC. 
 

Table 4.3 Example Code Exterior Walls Construction 
Layer R-Value (All Other) R-Value (Group R)2 

Outside Air Layer1 0.170 0.170 
¾ in. cement plaster 0.150 0.150 
5/8 in. plywood 0.770 0.770 
Insulation/framing 13.295 17.278 
5/8 in. gypsum board 0.560 0.560 
Inside Air Layer1 0.680 0.680 
Total Resistance 15.625 19.608 
U-factor 0.064 0.051 

1. For most simulation programs (including DOE2), inside and outside air layer is calculated automatically by the 
program and should not be included in the assembly. 

2. Group R, as defined in OSSC. 
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Table 4.4 Example Code Roof Construction 
Layer Insulation Entirely Above Deck1 

Outside Air Layer2 0.17 
Built-up roofing 0.33 
0.75 in. plywood 0.93 
Insulation/framing 18.23 
5/8” gypsum board 0.56 
Inside Air Layer2 0.61 
Total Resistance 20.83 
U-factor 0.48 
1. See OEESC for attic construction requirements. 
2. For most simulation programs (including DOE2), inside and outside air layer is calculated automatically by the program and 

should not be included in the assembly. 
 
 

Table 4.5 Example Code Below Grade Wall Construction 
Layer R-Value 

8 in. heavyweight concrete, sand & gravel 0.53 
Insulation/framing 6.633 
5/8” in. gypsum board 0.56 
Inside air film1 0.68 
Total Resistance 8.403 
U-factor 0.119 
1. For most simulation programs (including DOE2), inside and outside air layer is calculated automatically by the program and 

should not be included in the assembly. 
 

Table 4.6 Example Code Exterior Floor Construction 
Layer R-Value 

Outside Air Layer1 0.17 
Insulation/framing 27.053 
0.75 in. plywood 0.93 
Carpet and pad 1.23 
Inside air film1 0.92 
Total Resistance 30.303 
U-Factor 0.033 
1. For most simulation programs (including DOE2), inside and outside air layer is calculated automatically by the program and 

should not be included in the assembly. 
 

4.2.3 Interior Walls. Interior walls shall be modeled the same as the proposed 
design.  

 
4.2.4 Vertical Fenestration. All vertical glazing shall be modeled as fixed and shall 
be assumed to be flush with the exterior wall and no shading projections are to be 
modeled. 
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4.2.4.1 Window Area.  
Window area shall be equal to that in the proposed design or 30% of gross 
exterior wall area, whichever is smaller.  If the window area of the proposed 
design is greater than 30% of the gross exterior wall area, code baseline window 
area shall be decreased by an identical percentage in all walls in which windows 
are located to reach the 30% window to wall ratio.  

 
4.2.4.2 Fenestration Thermal Performance. Fenestration thermal 
performance shall be as follows.  

 
Table 4.7 Thermal Performance of Code Baseline Vertical Fenestration  

(30% Maximum of Above-Grade Wall) 
 U-Value SHGC1 

Framing materials other than metal 

2 

 0.35 0.40 
Metal framing with or without thermal break 

Curtain Wall/storefront 0.45 0.40 
Entrance door 0.80 0.40 
All other 0.46 0.40 
Skylights (3% maximum of roof) 

 
0.60 0.40 

1. U-value is for overall fenestration performance including effects of frames, not Center of Glass U-value. 
2. Solar Heat Gain Coefficient is center of glass value. 
 

4.2.4.3 Window Orientation. Orientation of each window surface shall be the 
same as in the proposed building design.  

 
4.2.4.4 Skylight Area. Skylight area shall equal that in the proposed design or 
3% of gross exterior roof area, whichever is smaller.  If the skylight area of the 
proposed design is greater than 3% of the gross exterior roof area, code baseline 
skylight area shall be decreased by an identical percentage in all roof 
components in which skylights are located to reach the 3% skylight to wall ratio.  
 
4.2.4.5 Skylight Orientation and Tilt. Skylight orientation and tilt shall be 
the same as in the proposed building design.  

 
4.2.4.6 Doors. Door area and orientation in the Code building will be identical 
to doors entered for the Proposed Building. 

 
4.2.4.7 Door Thermal Performance. For swinging doors, U value will be 
0.70, for roll-up or sliding doors, the U value will be 0.50. 

 
4.2.5 Roof Albedo.  All roof surfaces shall be modeled with a reflectivity of 0.30.   
 
4.2.6 Existing Buildings.  For existing building envelope components not being 
modified, the code building design shall reflect existing conditions. For existing 
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building envelope components being modified, the code building design shall be 
identical to code building design requirements as described in Section 4.2. 

 
4.3 Code Baseline HVAC Systems.  The HVAC system(s) in the code building design 
shall be of the type and description specified in Section 4.3.1, shall meet the general HVAC 
system requirements specified in Section 4.3.2, and shall meet any system-specific 
requirements in Section 4.3.3 that are applicable to the code HVAC system type(s). 

 
4.3.1 Code Baseline HVAC System Type and Description.  HVAC systems in the 
code building design shall be based on usage, number of floors, conditioned floor area, 
and heating source as specified in Table 4.8 and shall conform with the system 
descriptions in Table 4.9. 

 
Table 4.8 Code HVAC System Types 

 
Heating Source 

 
Residential1 

Non-Residential 
& 

2 Floors or Less 
& 

<40,000 ft2 

Non-Residential 
& 

2 Floors or Less 
& 

>=40,000 ft2 

Non-Residential 
& 

More than 2 
Floors 

 
Fossil Fuel and 
Purchased Heat2 Sys. 1 – PTAC Sys. 3 – PSZ-AC Sys. 5 - VAV w/Reheat 

Electric and Other Sys. 2 – PTHP Sys. 4 - PSZ-HP Sys. 6 - VAV w/Reheat 

Hybrid System3 Sys. 1 – PTAC Sys. 3 – PSZ-AC Sys. 7 – Hybrid VAV w/Reheat 
Notes: 

1. Residential building types include dormitory, hotel, motel, and multi-family.  Residential space types include guest 
rooms, living quarters, private living space, and sleeping quarters.  Other building and space types are considered non-
residential. 

2. Where no heating energy source is specified, use the “Fossil Fuel” heating source classification. 
3. Hybrid system has fossil fuel or purchased central heating coil and electric reheat.  
4. Where attributes make a building eligible for more than one code system type, use the predominant condition to 

determine the system type for the entire building.   
 

Exceptions: 
 
(a) Use additional system type(s) for non-predominant conditions (i.e., residential/non-
residential or heating source) if those conditions apply to more than 20,000 ft2 of 
conditioned floor area. 
(b) If the code HVAC system type is 5, 6 or 7, use separate single-zone systems 
conforming with the requirements of System 3 or System 4 (depending on building 
heating source) for any spaces that have occupancy or process loads, or schedules that 
differ significantly from the rest of the building.  Peak thermal loads that differ by 10 
Btu/h or more from the average of other spaces served by the system or schedules that 
differ by more than 40 equivalent full-load hours per week from other spaces served by 
the system are considered to differ significantly.  Examples where this exception may be 
applicable include, but are not limited to, computer server rooms, natatoriums, and 
continually occupied security areas.   
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(c) If the code HVAC system type is 5, 6, or 7, use separate systems conforming with 
the requirements of System 5, 6, or 7 (depending on building heat source) for any zones 
having special pressurization relationships, cross-contamination requirements, or code 
required minimum circulation rates.  
(d) For laboratory spaces with a minimum of 5,000 cfm of exhaust, use system types 5 
or 7 serving only those spaces.  
(e) Where no heating system is planned for the proposed building, no heating system 
should be modeled in the code building. 
(f) Where no cooling system is planned for the proposed building, no cooling system 
may be modeled in the code building.   

 
Exception:  Cooling may be modeled in the code building for zones of the building 
where the following requirements are met.  
 
1. Peak cooling load in the code building is at least 25% greater than the same zone in the 
proposed building as determined by building model output reports.  
2. Cooling thermostat setpoints in the code building are set to the maximum occupied and 
unoccupied space temperature reached by the zone in the proposed building as 
determined by building model output reports. 
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Table 4.9 Code System Descriptions 

 System 1 – PTAC System 4 - PSZ-HP System 7 – Hybrid 
VAV w/Reheat 

System Type Packaged terminal air 
conditioner 

Packaged rooftop heat 
pump 

Variable air volume 
with reheat 

Fan Control Constant Volume Constant Volume1 VAV 

Cooling Type Direct Expansion Direct Expansion Chilled Water 

Heating Type Hot Water Fossil Fuel 
Boiler Electric Heat Pump Hybrid2 

 
 System 2 – PTHP System 5 - VAV 

w/Reheat  

System Type Packaged terminal heat 
pump 

Variable air volume 
with reheat ------------- 

Fan Control Constant Volume VAV ------------- 

Cooling Type Direct Expansion Chilled Water3 ------------- 

Heating Type Electric Heat Pump Hot Water Fossil Fuel 
Boiler ------------- 

 
 System 3 - PSZ-AC System 6 - VAV 

w/Reheat ------------- 

System Type Packaged rooftop air 
conditioner 

Variable air volume 
with reheat ------------- 

Fan Control Constant Volume1 VAV ------------- 

Cooling Type Direct Expansion Chilled Water ------------- 

Heating Type Fossil Fuel Furnace Electric Resistance ------------- 
1. Systems with supply air flow > 8,000 CFM shall be single zone VAV – see Section 4.3.3.12  
2. Hybrid system has fossil fuel or purchased central hot water coil and electric reheat.  
3. Water cooled chiller systems where total installed heat rejection capacity exceeds 6,000,000 Btu/h shall use System 5 – See 

Section 4.3.3.9 for heat rejection requirements. 
 
4.3.1.1 District or Campus Thermal Energy.  For systems using district hot 
water, steam, or chilled water, two options are available based on LEED 
Version 2 “Treatment of District or Campus Thermal Energy”. The Code 
building must meet OEESC requirements. Proposed buildings 50,000 square 
feet or less must use Option 1. The Option 1 method uses purchased hot water, 
steam, or chilled water with costs based on actual utility rates. Proposed 
buildings over 50,000 square feet may choose Option 2 if the District Thermal 
System provides more than 20% of the building’s annual energy use.  
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Option 2 credit will be based on energy consumption, not energy costs. Only 
savings attributable to Energy Efficiency are allowed. No more than 5% savings 
may be attributed to the district plant efficiencies.  

 
4.3.2 General Code HVAC System Requirements.  HVAC Systems in the code 
building design shall conform to the general provisions in this section. 

 
4.3.2.1 System Assignments.  For systems types 1, 2, 3, and 4, each zone 
shall be modeled with a dedicated HVAC system. For system types 5, 6 and 7, 
each floor shall be modeled with a separate HVAC System. 
4.3.2.2 Equipment Efficiencies.  All HVAC and service water heating 
equipment in the code building design shall be modeled at the minimum 
efficiency levels, both part load and full load, in accordance with OEESC 
Section 503.  Where efficiency ratings, such as EER and COP, include fan 
energy, the descriptor shall be broken down into its components so that supply 
fan energy can be modeled separately.   
 
4.3.2.3 Equipment Capacities.  The equipment capacities for the code 
building design shall be based on sizing runs and shall be over-sized by 15% for 
cooling and 25% for heating; i.e., the ratio between the capacities used in the 
annual simulations and the capacities determined by the sizing runs shall be 1.15 
for cooling and 1.25 for heating. Unmet load hours for the proposed design shall 
not exceed the number of unmet load hours for the code building design by 
more than 50. If unmet load hours in the proposed design exceed the unmet load 
hours in the code building by more than 50, code baseline equipment capacities 
shall be decreased incrementally until the unmet load hours are within 50. 

 
4.3.2.3.1 Sizing Runs.  Weather conditions used in sizing runs to 
determine code baseline equipment capacities may either be based on 
hourly historical weather files containing typical peak conditions or on 
design days developed using 99.6% heating design temperatures and 
1% dry bulb and 1% wet bulb cooling design temperatures. 
4.3.2.3.2 Design Air Flow Rates.  System design supply air flow 
rates for the code building design shall be based on a cooling supply-
air-to-room-air temperature difference of 20°F or the required 
ventilation air or make up air, whichever is greater.  Heating only 
systems shall be based on a supply-air-to-room-air temperature 
difference of 30°F or the required ventilation air or make up air, 
whichever is greater. If return or relief fans are specified in the 
proposed design, the code building shall also be modeled with fans 
serving the same functions and sized for the baseline system supply fan 
air less the minimum outdoor air, or 90% of the supply fan air quantity, 
whichever is larger. For systems serving laboratory spaces,  code 
building design shall be based on a cooling supply-air-to-room-air 
temperature difference of 17°F  or the required ventilation air or make 
up air, whichever is greater.  
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4.3.2.4 Preheat Coils.  If the HVAC system in the proposed design has a 
preheat coil and a preheat coil can be modeled in the code baseline system, the 
code baseline system shall be modeled with a preheat coil controlled in the same 
manner as the proposed design. 
 
4.3.2.5 Fan System Operation.  Supply fans shall operate continuously 
whenever spaces are occupied and shall be cycled to meet heating and cooling 
loads during unoccupied hours.  
 
4.3.2.6 Ventilation.  Minimum outdoor air ventilation rates shall be the same 
for the proposed and code building designs.   

 
Exceptions:   
(a) When demand controlled ventilation is not required by OSSC Section 

1203.2.12 but is included in the proposed design, ventilation may be 
varied to match actual occupancy, but peak ventilation rates shall remain 
the same. 

(b) When designing systems in accordance with ASHRAE Standard 62.1 
Section 6.2 Ventilation Rate Procedure, reduced ventilation airflow rates 
may be calculated for each HVAC zone in the Proposed design with a 
zone air distribution effectiveness (Ez) > 1.0 as defined by Table 6.2 in 
ASHRAE Standard 62.1. Code ventilation airflow rates in those zones 
shall be calculated using the Proposed design Ventilation Rate Procedure 
calculation with the following change only. Zone air distribution 
effectiveness shall be changed to (Ez) = 1.0  in each zone having a zone air 
distribution effectiveness (Ez) > 1.0. The Proposed design and Code 
design Ventilation Rate Procedure calculations, as described in ASHRAE 
Standard 62.1, shall be submitted to the Program Evaluator to claim credit 
for this exception. 

(c) If the minimum outdoor air intake flow in the Proposed design is provided 
in excess of the amount required by the rating authority, then the Code 
building design shall be modeled to reflect that required by the rating 
authority and will be less than the Proposed design. 

 
4.3.2.7 Air Economizers. Code building systems shall have integrated 
outdoor air economizers, available for cooling anytime the outdoor dry bulb 
temperature is less than 70 °F.  

 
Exceptions:   
(a) Economizers shall not be used for systems 1, 2, 3, and 4 with cooling 
capacities less than 54,000 Btu/h. This exception may only be taken for 
equipment up to the first 240,000 Btu/h of a buildings cooling capacity, as 
allowed by OEESC Section 503.3.1. 
(b) Systems that include air cleaning to meet the requirements of ASHRAE 
Standard 62 Section 6.1.2.  This exception shall only be used if the system in the 
proposed design does not use an economizer.  If the exception is used, an 
economizer shall not be included in the code building design. 
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(c)  Systems serving only residential spaces and hotel or motel guest rooms. 
 
4.3.2.8. System Fan Power. System Fan electrical power for supply, return 
exhaust and relief shall be calculated using the following formulas: 
  
For Systems 1 and 2,  
 
  Pfan = 0.2409 W/CFM 
 
For Systems 3 through 7, 
 
  Pfan = bhp x 746 / Fan motor efficiency 
 
Where 
 

Pfan  = electric power to fan motor (watts) 
  and 
 

bhp = brake horsepower of baseline fan motor  
   Constant Volume (Systems 3 & 4) = CFM x 0.00094 + A 

 Variable Volume (Systems  5, 6, & 7) = CFM x 0.0013 + A 
    
  Where A is calculated according to OEESC Table 503.2.10.1(2) using the 

pressure drop adjustment from the proposed building design and the design flow 
rate of the baseline building system. Do not include pressure drop adjustments 
for heat recovery devices that are not required in the baseline building system by 
4.3.2.11 

 
Fan motor efficiency = the efficiency from Table 4.10 for the next 
motor size greater than the bhp. 

 
CFMS = the baseline system maximum design supply fan airflow  

    rate in cfm 
 

Table 4.10 Fan Motor Efficiency1 
Motor Horsepower Nominal Efficiency 

1 82.5 
1.5 to 2 84.0 

3-5 87.5 
7.5 to 10 89.5 
15 to 20 91.0 
25 to 30 92.4 
40 to 50 93.0 

60 93.6 
75 94.1 

100 to 125 94.5 
150 and over 95.0 

1.  Nominal efficiencies in accordance with NEMA Standard MG1 for enclosed motors at 1800 RPM 
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4.3.2.8.1 The calculated system fan power shall be distributed to 
supply, return, exhaust, and relief fans in the same proportion as the 
proposed design. 

 
4.3.2.9 Exhaust Air Heat Recovery.  Individual fan systems that have both a 
design supply air capacity of 5,000 CFM  or greater and have a minimum 
outside air supply of 70% or greater of the design supply air quantity, shall be 
modeled with a energy recovery system. The energy recovery system shall 
provide a change in the enthalpy of the outdoor air supply of 50 percent or more 
of the difference between the outdoor air and return air at design conditions. 
Provision shall be made to bypass or control the energy recovery system to 
permit cooling with outdoor air where cooling with outdoor air is required. 
Where a single room or space is supplied by multiple units, the aggregate supply 
(CFM) of those units shall be used in applying this requirement. 

 
Exception: See OEESC Section 503.2.6  
 
4.3.2.10 Kitchen hoods.  Kitchen hoods with exhaust capacity greater than 
5,000 CFM are required to be modeled with variable flow, See OEESC Section 
503.2.5.2 
 
4.3.2.11 HVAC Zone Thermostat Setpoints.  Zone temperature setpoints 
shall be the same as in the proposed building. 
 
Exception: If zones in the proposed building have setpoints with less than 5 °F 
deadband (separation between cooling and heating setpoints), the deadband in 
the code building shall be increased to 5°F. by decreasing the heating setpoint 
and increasing the cooling setpoint by equal amounts. Zones with special 
occupancy, special usage or code requirements where deadband controls are not 
appropriate (such as process applications and areas of hospitals normally used 
by patients), shall leave the deadband the same as in the proposed building.  

 
4.3.3 System-Specific Code Baseline HVAC System Requirements. Code HVAC 
systems shall conform with provisions in this section where applicable to the specified 
code system types as indicated in section headings. 
 

4.3.3.1 Heat Pumps (Systems 2 & 4).  Electric air-source heat pumps shall 
be modeled with electric auxiliary heat.  The systems shall be controlled with 
multi-stage space thermostats and an outdoor air thermostat wired to energize 
auxiliary heat only on the last thermostat stage and when outside air temperature 
is less than 40°F. 
 
4.3.3.2 Type and Number of Boilers (Systems 1, 5 & 7).  The boiler plant 
shall use the same fuel as the proposed design and shall be forced draft, except 
as noted under Section 4.3.1.1, District Thermal System.  The code building 
design boiler plant shall be modeled as having a single boiler if the code 
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building design plant serves a conditioned floor area of 15,000 ft2 or less, and as 
having two equally sized boilers for plants serving more than 15,000 ft2.  Boilers 
shall be staged as required by the load. Lead boiler shall run until its capacity is 
reached and lag boiler will pickup remaining load. 
  
4.3.3.3 Hot Water Supply Temperature (Systems 1, 5 & 7).  Hot water 
design supply temperature shall be modeled at 180°F and 130°F design return 
temperature. Hot water supply temperature shall be reset based on outside dry-
bulb temperature using the following schedule: 180°F @ 20°F and below, 150°F 
@ 50°F and above, and ramped linearly between 180°F and 150°F at 
temperatures between 20°F and 50°F. 
 
4.3.3.4 Hot Water Pumps (Systems 1, 5, & 7).  The code building design 
pump power shall be 19 W/gpm [equal to a pump operating against a 60 foot 
head, 60% combined impeller and motor efficiency].  The pumping system shall 
be modeled as primary only, with continuous variable flow. For heating water 
with pumping energy less than 5 horsepower, pumps should be modeled as 
constant speed, riding the pump curve.  For heating water systems with 300,000 
Btu/h heating capacity and pumping energy of 5 horsepower or greater, user 
shall model variable speed pumps. 
 

4.3.3.4.1  Hot Water pumps. The pump power for systems using 
District hot water shall be 14 W/gpm. 

 
 4.3.3.4.2 Heating Water Pump Control. Heating water pump 

operation shall be locked out whenever outside air temperatures are 
70°F and above. 

 
4.3.3.5 Type and Number of Chillers (Systems 5 & 6).  Electric chillers 
shall be used in the code building design regardless of the cooling energy source 
except as noted under Section 4.3.1.1, District Thermal System. The code 
building design’s chiller plant shall be modeled with chillers having the number 
and type as indicated in Table 4.11 as a function of building peak cooling load.   
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Table 4.11  Type and Number of Chillers 
Chiller Cooling Capacity Number and Type of Chiller(s) 

≤ 200 Tons 1 air cooled screw chiller 

>200 Tons ≤ 300 Tons  1 water cooled screw chiller 

>  300 Tons  ≤ 800 Tons   2 water cooled screw chillers sized equally 

≥ 800 Tons 
 

2 water cooled centrifugal chillers 
minimum with chillers added so that no 

chiller is larger than 800 tons (2813 kW), 
all sized equally 

 
 

4.3.3.6 Chilled Water (Systems 5, 6, & 7).  Chilled water design supply 
temperature shall be modeled at 44°F and 56°F design return temperature. 
Chilled water supply temperature shall be reset based on outside dry-bulb 
temperature using the following schedule: 44°F @ 80°F and above, 54°F @ 60°F 
and below, and ramped linearly between 44°F and 54°F at temperatures between 
80°F and 60°F. 

 
4.3.3.7 Chilled Water Pumps (Systems 5, 6, & 7). Chilled water systems 
shall be modeled as constant flow primary/variable flow secondary systems.  
The code building design pump power shall be 22 W/gpm, [equal to a pump 
operating against a 70 foot head, 60% combined motor and impeller efficiency]. 
For chilled water systems with pumping energy less than 5 horsepower, pumps 
should be modeled as constant speed, with secondary pump riding the pump 
curve. For chilled water systems with 300,000 Btu/h cooling capacity and 
pumping energy of 5 horsepower or greater, user shall model secondary pump as 
a variable speed pump. 
 

4.3.3.7.1 Chilled-water pumps. The pump power for systems using 
District chilled water shall be 16 W/gpm.  

 
 4.3.3.7.2  Cooling Water Pump Control. Cooling water pump 

operation shall be locked out whenever outside air temperatures are 
55°F and below. 

 
4.3.3.8 Heat Rejection (Systems 5 & 6).  If chiller type as determined by 
Table 4.11 is air cooled, the heat rejection device shall be an integral air cooled 
condenser with an overall efficiency of the chiller condenser combination as 
determined by OEESC Table 503.2.3(7).  
 
If chiller type as determined by Table 4.11 is water cooled, the heat rejection 
device shall be an axial fan cooling tower having fans with the capability to 
operate at two-thirds of full speed or less. Condenser water design supply 
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temperature shall be 85°F or 10°F approach to design wet bulb temperature, 
whichever is lower, with a design temperature rise of 10°F.  The tower shall be 
controlled to maintain a 70°F leaving water temperature where weather permits, 
floating up to leaving water temperature at design conditions.  The code 
building design pump power shall be 19 W/gpm. Open cooling towers 
configured with multiple condenser water pumps shall be modeled so that all 
cells can be run in parallel with a turndown flow that is the larger of (1) the flow 
produced by the smallest pump or (2) 50 percent of the design flow for the cell. 
 
4.3.3.9 Heat Recovery for reheat and service water heating where total 
installed heat rejection capacity of water cooled chillers exceeds 6,000,000 
Btu/h the baseline system shall recover 30% of the peak heat rejection load at 
design conditions for preheat of service hot water systems or reheat design.  
 
4.3.3.10 Supply Air  Temperature Reset (Systems 5, 6, &7).  Supply air 
temperature shall be reset based on zone demand from the design temperature 
difference, discussed in Section 4.3.2.3.2, to a 7°F temperature difference under 
minimum load conditions. 

 
4.3.3.11 VAV Minimum Flow (Systems 5, 6, & 7 ).  VAV systems shall be 
modeled assuming a variable speed drive. Minimum volume setpoints for VAV 
reheat boxes shall be 20% of the design supply flow rate, or equivalent to the 
minimum ventilation rate, whichever is greatest.   

 
Exception:  Systems serving laboratory spaces with a minimum of 5,000 CFM 
of exhaust shall reduce the exhaust and makeup air volume during unoccupied 
periods to the largest of 50% of design values, the minimum outdoor air flow 
rate, or the airflow rate required to comply with the OSSC. 

 
4.3.3.12 Large Volume Single Zone VAV (Sys. 3 & 4 > 8,000 CFM ).  Fan 
systems with supply airflow > 8,000 CFM shall be modeled as variable flow 
systems, assuming a variable speed drive. System shall be controlled to reduce 
airflow based on space heating or cooling demand down to a minimum of 60% 
or the minimum ventilation air required, whichever is greater.   
 
Exception: Systems where the function of the supply air is for purposes other 
than temperature control, such as maintaining specific humidity levels or 
supplying an exhaust system shall be modeled as constant volume. 

 
4.4 Code Baseline Service Hot Water Systems.  The service hot water system in the code 
building design shall use the same energy source as the corresponding system in the proposed 
design and shall conform to the following conditions: 
 
(a) Where a complete service hot water system exists, the code building design shall reflect 
the actual system type using actual component capacities and efficiencies.   
(b) Where a new service hot water system has been specified, the equipment shall match the 
minimum efficiency requirements in OEESC Table 504.2.  
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(c)  Where the energy source is electricity, the heating method shall be electrical resistance.   
(d)  Where no service hot water system exists or has been specified but the building will 
have service hot water loads, a service water system(s) using electrical resistance heat and 
matching minimum efficiency requirements in OEESC Table 504.2 shall be assumed and 
modeled identically in the proposed and code building designs. 
(e) For buildings that will have no service hot water loads, no service hot water heating shall 
be modeled. 
(f) Where a combined system has been specified to meet both space heating and service 
water heating loads, the code building system shall use separate systems meeting the 
minimum efficiency requirements applicable to each system individually. 
 
4.5 Interior Lighting. Lighting power in the code building design shall be determined in 
accordance with either OEESC Section 505.5.2 Tenant Space Method and Table 505.5.2(a) 
or OEESC Section 505.5.2.1 Space-by-Space Method and Table 505.5.2(b). 
 
 4.5.1  Egress lighting. Egress lighting shall be modeled to shut off during unoccupied 

periods. 
 Exception: Building exits as defined in OSSC Section 1002. 

 
4.5.2 Automatic lighting controls shall be modeled in the Code building design as 
detailed in OEESC Section 505.2.2.2. 

 
4.6 Exterior Lighting. Lighting power in the code building design shall be determined in 
accordance with OEESC Section 505.6. 
 
 4.6.1 Exterior Lighting Controls. See requirements of OEESC Section 505.2.4 

 
4.7 Other Systems.  Other systems, such as motors not covered by the OEESC, and 
miscellaneous loads shall be modeled as identical to those in the proposed design.  
Distribution transformers shall be modeled as identical to those in the proposed design. 
 
Exception: These systems may be modeled differently than in the proposed design when 
approved by the Program Evaluator. 
 

5. Exceptional Calculation Methods:  Where no simulation program is available that 
adequately models a design, material, or device, the Program Evaluator may approve an 
exceptional calculation method to demonstrate above-code performance using this method.  
Applications for approval of an exceptional method shall include documentation of the 
calculations performed and theoretical and/or empirical information supporting the accuracy of 
the method. 
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	(a) Percent Energy Savings =  [(Code Baseline Energy Use- Design  Energy Use) / Code Baseline  Energy Use] x 100
	 1.4  Tradeoff Limits.  When the proposed modifications apply to less than the whole building, only parameters related to the systems to be modified shall be varied.  Parameters relating to unmodified existing conditions or to future building components shall be identical for both the code baseline building and the proposed building.   Future building components shall meet the prescriptive requirements of the Energy Code. This means that futures systems such as lighting or HVAC that will be installed under a separate building permit (including future tenant improvements) are not eligible for tradeoff. Those systems must be identical in the code baseline and proposed buildings.
	 1.5  Documentation Requirements. Performance shall be documented, and documentation shall be submitted to the Program Evaluator.  The information submitted shall include the following:
	 2.1  Simulation Program.  The simulation program shall be a computer-based program for the analysis of energy consumption in buildings (a program such as, but not limited to, DOE-2, BLAST, or Energy Plus).  The simulation program shall include calculation methodologies for the building components being modeled. If no simulation program is available that adequately models a design, material, or device, see Section 5.
	 2.1.1  The simulation program shall be approved by the Program Evaluator and shall, at a minimum, have the ability to explicitly model all of the following:  

	 
	 2.1.2  The simulation program shall have the ability to either (1) directly determine the proposed energy use and code baseline energy use or (2) produce hourly reports of energy use by energy source suitable for determining the proposed energy use and code baseline energy use using a separate calculation engine.  
	 2.1.3  The simulation program shall be capable of performing design load calculations to determine required HVAC equipment capacities and air and water flow rates in accordance with generally accepted engineering standards and handbooks (for example, ASHRAE Handbook of Fundamentals) for both the proposed building design and code baseline building design.  

	 2.2  Climate Data.  The simulation program shall perform the simulation using hourly values of climate data, such as temperature and humidity from representative climate data, for the site in which the proposed design is to be located.  For locations where weather data is not available, the designer shall select available weather data that best represents the climate at the construction site.  The selected weather data shall be approved by the Program Evaluator. 
	Table 3.1 - Adjustment Factors for Automatic Lighting Controls1
	 3.11  Further Modeling Limitations and Exceptions
	3.11.1 Limitations to the Simulation Program.  If the simulation program cannot model a component or system included in the proposed design explicitly, substitute a thermodynamically similar component model that can approximate the expected performance of the component that cannot be modeled explicitly.
	3.11.2  Alterations and Additions.  It is acceptable to demonstrate compliance using building models that exclude parts of the existing building provided all of the following conditions are met:
	 3.13.1  HVAC Zones Designed.  Where HVAC zones are defined on HVAC design drawings, each HVAC zone shall be modeled as a separate thermal block.  
	 3.13.2  HVAC Zones Not Designed.  Where the HVAC zones and systems have not yet been designed, thermal blocks shall be defined based on similar internal load densities, occupancy, lighting, thermal and space temperature schedules, and in combination with the following guidelines:
	 3.13.3  Thermal Blocks in Multifamily Residential Buildings.  Residential spaces shall be modeled using at least one thermal block per living unit except that those units facing the same orientations may be combined into one thermal block.  Corner units and units with roof or floor loads shall only be combined with units sharing these features.  

	4.2.2. Exterior Opaque Assemblies.  Opaque assemblies types shall be lightweight assembly types conforming to the prescriptive requirements of the Oregon Energy Code as summarized in tables 4.1 and 4.2 below. Examples of acceptable Code Baseline wall, roof, and exterior floor constructions are shown in tables 4.3 – 4.6 below.
	Exception: 
	Walls - Above Grade
	Table 4.2. Slab on Grade Floors, Zone 1 and Zone 2
	1. F-factor from ASHRAE 90.1, 1999 Table A-16, based on heated slab with R-7.5 vertical insulation extending 24” down as required by Section 1312.1.2.4 and Table 13D.
	2. F-factor from ASHRAE 90.1, 1999 Table A-16, based on heated slab with R-10 vertical insulation extending 24” down as required by Section 1312.1.2.4 and Table 13E.
	3. F-factor from ASHRAE 90.1, 1999 Table A-16, based on un-heated slab with no insulation.
	1. For most simulation programs (including DOE2), inside and outside air layer is calculated automatically by the program and should not be included in the assembly.
	1. For most simulation programs (including DOE2), inside and outside air layer is calculated automatically by the program and should not be included in the assembly.
	1. For most simulation programs (including DOE2), inside and outside air layer is calculated automatically by the program and should not be included in the assembly.
	1. For most simulation programs (including DOE2), inside and outside air layer is calculated automatically by the program and should not be included in the assembly.
	Table 4.9  Code Baseline HVAC System Types
	Table 4.10 Code Baseline System Descriptions
	4.3.2  General Code Baseline HVAC System Requirements.  HVAC Systems in the code baseline building design shall conform with the general provisions in this section.
	Table 4.11  Type and Number of Chillers




	AppendixL.pdf
	1. General
	(a) Percent Energy Savings =  [(Code Energy Use - Proposed  Energy Use) / Code  Energy Use] x 100.
	1.4 Trade-off Limits.  When the proposed modifications apply to less than the whole building, only parameters related to the systems to be modified shall be varied.  Parameters relating to unmodified existing conditions or to future building component...
	1.5 Documentation Requirements.  Performance shall be documented, and documentation shall be submitted to the Program Evaluator.  The information submitted shall include the following:

	2. Simulation General Requirements
	2.1 Simulation Program.  The simulation program shall be a computer-based program for the analysis of energy consumption in buildings (a program such as, but not limited to, DOE-2, BLAST, or Energy Plus).  The simulation program shall include calculat...
	2.1.1 The simulation program shall be approved by the Program Evaluator and shall, at a minimum, have the ability to explicitly model all of the following:
	2.1.2 The simulation program shall have the ability to either (1) directly determine the proposed energy use and code energy use or (2) produce hourly reports of energy use by energy source suitable for determining the proposed energy use and code ene...
	2.1.3 The simulation program shall be capable of performing design load calculations to determine required HVAC equipment capacities and air and water flow rates in accordance with generally accepted engineering standards and handbooks (for example, A...
	2.1.4 The simulation program shall be tested according to ASHRAE Standard 140, and the results shall be furnished by the software provider upon request by the Oregon Department of Energy.

	2.2 Climate Data.  The simulation program shall perform the simulation using hourly values of climate data, such as temperature and humidity from representative climate data, for the site in which the proposed design is to be located.  For locations w...
	Energy Rates.  Annual energy costs shall be determined using actual rates for purchased energy in effect at the time building construction begins. If actual rates are unavailable, energy prices recommended by the Oregon Department of Energy shall be u...
	Exception:  On-site renewable energy sources or site-recovered energy shall not be considered to be purchased energy and shall not be included in the proposed energy cost.  Where on-site renewable or site-recovered sources are used, the code building ...

	3. Calculation of the Proposed Building Energy Use
	3.2 Buildings with Incomplete Energy System Designs.  When these modeling guidelines are applied to buildings in which energy-related features have not yet been designed (e.g., a lighting system), those yet-to-be-designed features shall be described i...
	3.3 HVAC Systems.  The HVAC system type and all related performance parameters, such as equipment capacities and efficiencies, in the proposed design shall be determined as follows:
	3.4 Building Envelope.  All components of the building envelope in the proposed design shall be modeled as shown on architectural drawings or as built for existing building envelopes. This includes components separating conditioned space from uncondit...
	Exceptions:
	3.5 Interior Partitions.  It is not required to model interior partitions. If modeled, interior partitions should be modeled as shown on architectural drawings or as built for existing buildings.
	(a) Interior partitions shall be modeled where they separate thermal zones where design space temperatures are dissimilar.
	(b) Interior partitions shall be modeled when required by simulation program for modeling daylighting control schemes.
	3.6 Service Hot Water Systems.  The service hot water system type and all related performance parameters, such as equipment capacities and efficiencies, in the proposed design shall be determined as follows:
	3.7 Lighting.  Lighting power in the proposed design shall be determined as follows:
	Table 3.1 - Adjustment Factors for Automatic Lighting Controls1

	3.8 Receptacle Loads.  Receptacle and process loads, such as those for office and other equipment, shall be estimated based on the building type or space type category and shall be assumed to be identical in the proposed and code building designs, exc...
	3.9 Other Systems.  Other systems, such as motors, elevators, and distribution transformers, may be modeled with energy performance as indicated in the design documents.
	3.10 Further Modeling Limitations and Exceptions
	3.10.1 Limitations to the Simulation Program.  If the simulation program cannot model a component or system included in the proposed design explicitly, substitute a thermodynamically similar component model that can approximate the expected performanc...
	3.10.2 Alterations and Additions.  It is acceptable to demonstrate compliance using building models that exclude parts of the existing building provided all of the following conditions are met:

	3.11 Schedules.  Schedules capable of modeling hourly variations in occupancy, lighting power, miscellaneous equipment power, thermostat set points, and HVAC system operation shall be used.  The schedules shall be as planned for the building, determin...
	Exception:  Schedules may be allowed to differ between proposed design and code building design with approval of the Program Evaluator when necessary to model nonstandard efficiency measures.  Measures that may warrant use of different schedules inclu...
	3.12 Thermal Zones.
	3.12.1 HVAC Zones Designed.  Where HVAC zones are defined on HVAC design drawings, each HVAC zone shall be modeled as a separate thermal block.
	3.12.2 HVAC Zones Not Designed.  Where the HVAC zones and systems have not yet been designed, thermal blocks shall be defined based on similar internal load densities, occupancy, lighting, thermal and space temperature schedules, and in combination wi...
	3.12.3 Thermal Blocks in Multifamily Residential Buildings.  Residential spaces shall be modeled using at least one thermal block per living unit except that those units facing the same orientations may be combined into one thermal block.  Corner unit...


	4. Calculation of the Code Energy Use
	4.1 Code building Design.  The code building design shall be developed based on attributes of the proposed design as described in Section 3, prescriptive requirements of the OEESC, and standard design practice.  Code building modeling parameters shall...
	4.2 Code building Envelope.  The code building design shall be modeled with the same number of floors and identical conditioned floor area as the proposed design.  Equivalent dimensions shall be assumed for each exterior envelope component type as in ...
	in the proposed and code building designs.  The following additional requirements shall apply to the modeling of the code building design:

	4.2.2 Exterior Opaque Assemblies.  Opaque assemblies types shall be lightweight assembly types conforming to the prescriptive requirements of the OEESC as summarized in Tables 4.1 and 4.2 below. Examples of acceptable Code wall, roof, and exterior flo...
	Exception: Slab on grade floors and below grade walls which should account for the mass in the Proposed Building floors and below grade walls.
	Walls - Above Grade
	Total Resistance
	U-factor
	Total Resistance
	U-factor
	0.48

	Table 4.2 Slab on Grade Floors
	Group R, as defined in OSSC.
	For most simulation programs (including DOE2), inside and outside air layer is calculated automatically by the program and should not be included in the assembly.
	Group R, as defined in OSSC.
	Table 4.4 Example Code Roof Construction
	1. See OEESC for attic construction requirements.
	2. For most simulation programs (including DOE2), inside and outside air layer is calculated automatically by the program and should not be included in the assembly.
	1. For most simulation programs (including DOE2), inside and outside air layer is calculated automatically by the program and should not be included in the assembly.
	1. For most simulation programs (including DOE2), inside and outside air layer is calculated automatically by the program and should not be included in the assembly.
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