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Disclaimer
Part of the intent of the Retrocommissioning Report is to identify recommended retrocommissioning measures for the customer’s consideration. While the findings in this report have been reviewed for technical accuracy and are believed to be reasonably accurate, the actual results may vary. As a result, Focus on Energy and/or Click here to type RSP name are not liable if estimated savings or economics are not realized. All savings and cost estimates in the report are “ballpark” and for informational purposes, and are not to be construed as a design document or as guarantees.

Click here to type customer name shall independently evaluate any advice or suggestions provided in this report. In no event will Focus on Energy and/or Click here to type RSP name be liable for the failure of the customer to achieve a specified amount of energy or demand savings, the operation of the customer’s facilities, or any incidental or consequential damages of any kind in connection with this report or the installation of evaluated measures.
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Executive Summary

Provide a summary of the Retrocommissioning objectives and findings. Present an overview of identified measures and the total preliminary savings estimate. During the planning phase submittals, recommend that the project proceed or be terminated based on the feasibility assessment.

Table 0‑1. Savings Estimates
	FIM
No.
	Measure Description
	Energy Savings
(kWh/yr)
	Peak Demand Savings
(kW)
	Natural Gas Savings
(therms)
	Cost to Impletment
($)
	Simple Payback 

(yrs)
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Section 1 
Project Contacts

Owner / Owner Representative

Click here to type Name
Click here to type street 
Click here to type City, State, and Zip 

P: Click here to type phone #
F: Click here to type fax #
E: Click here to type email
Focus on Energy
Commercial:
Focus on Energy Retrocommissioning Program 
10535 N Port Washington Rd
Mequon, WI 53092
Phone: 888.598.4376
Fax: 262.240.0825
Email: rcx@franklinenergy.com

RSP

Click here to type Name
Click here to type street 
Click here to type City, State, and Zip 

P: Click here to type phone #
F: Click here to type fax #
E: Click here to type email
Section 2 
Introduction

This section describes the goals of the retrocommissioning project and project scope. The text is boilerplate but informative to the customer. Discuss roles and responsibilities of key team members.
Section 3 
Facility Description

3.1 General

Provide a general building description – location, size, use, construction and configuration. Discuss the building space uses in a narrative format including hours of operation and typical occupancy. Include relevant history of the facility and dates for major renovations, upgrades or expansions. A copy of the Site Assessment Form is to be included in Appendix A. 
3.1.1 Energy Benchmark
If the building meets the criteria for an Energy Star Portfolio Manager™ Score, include the rating for the most recent 12 months in the narrative here and a copy of the Statement of Energy performance in Appendix A. If the Portfolio Manager program doesn’t cover the facility type, include an alternative benchmark such as (W/ft2, kWh/ft2, ft2/Ton, cfm/ft2, etc.). 

3.2 Building Documentation

Provide a complete list of building documentation available. Include where the documentation is kept and the contact information for the staff responsible for the documents. Describe any deficiencies in the documentation and recommendations for correcting them. If the development of a systems manual for the facility is included in the scope of work, discuss the scope of the proposed manual.  
3.3 Building Equipment

Present building systems and equipment. Describe the types of equipment installed, the system configuration (e.g. chillers in parallel on primary CHW loop, with secondary loop serving AHU coils, etc.) and any pertinent details regarding sequence of operation. Include a tabular equipment list as shown below. Briefly discuss important sequences of operation and operating schedules. 
Table 3‑1. Building Equipment List

	Equipment Item
	Description
	Capacity / Size
	Area Served
	Comments

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Section 4                                     Retrocommissioning Plan
4.1 Roles and Responsibilities

Describe the roles and responsibilities of the project participants identified in Section 1 if the project is recommended to move forward. 

4.2 Current Facility Requirements
The Current Facility Requirements is a living document that defines the key requirements of success for the facility. As the facility is being assessed through the retrocommissioning process, all of the results will be judged by “Does this meet the current facility requirements?” If the answer is no then there should be a retrocommissioning measure proposed to correct the deficiency.  The CFR should be presented in two forms: a narrative indicating what the key areas for success are (e.g., energy, comfort, IAQ, functionality, maintenance, productivity, etc) and how they are to be measured (benchmarks) as well as the CFR: Space Requirements worksheet which tabulates these benchmarks. Table 4-1 is provided below as an example only. Actual values should be determined from the CFR.
Table 4‑1. CFR: Space Requirements Example
	Requirement
	Office

	Area (SqFt)
	 50,000

	Heating Season High Temp 
	74

	Heating Season Low Temp 
	70

	Cooling Season High Temp Set Point
	 78

	Cooling Season Low Temp Set Point
	 74

	Humidification Requirements %RH
	None

	Pressure Relationship Requirements
	Positive to Outside

	Filtration Requirements
	MERV 9, 40 to 45%

	Ventilation requirements 
	20%

	Air change requirements 
	 NA

	Normal operating schedule for occupancy 
	M-F  07:00-18:00

	Weekend schedule
	 Sat 08:00-13:00

	Holiday schedule
	Unoccupied

	Cleaning schedules
	 M-F 06:00-14:30

	Lighting Levels
	 50 FC

	Other Requirements:
	 


4.3 Preliminary Findings
4.3.1 Preliminary Master List

In this section, the feasibility of the project is assessed based on the savings potential and likelihood of measure implementation. For each measure identified below, include an estimate of savings based on preliminary calculations. Present the savings estimates and cost estimates in a table, as shown below. Costs are rough estimates to show that the measure is low-cost and appropriate for a retrocommissioning scope of work. See table 5.1 or the Project Management workbook for examples of the Master List.
4.3.2 Facility Improvement Measures

Describe each preliminary identified FIM in narrative form. Provide an overview of the current condition and a description of the proposed change. Document the following aspects of implementation feasibility for each measure:

· Annual Electrical Energy Savings – the annual electric energy savings as seen at the customer meter.

· Peak Demand Savings Estimate – the peak period demand savings occurring between 1pm and 4pm summer weekdays.

· Annual Natural Gas Energy Savings – the annual natural gas energy savings as seen at the customer meter.

· Measure Persistence – the time period which the measure will continue to deliver savings. For example, deep logic control changes will have longer persistence (~7 years) than behavioral changes (~3 years).

· Owner Buy-in – the measure is acceptable to the facility owner/representative/engineer with regard to its impact on building systems, comfort, health or other concerns. 

· Technical & Physical Feasibility – the measure implementation is feasible with respect to technical and physical factors.

Measure Cost – the measure cost is appropriate for its savings estimate and the total project implementation budget.

4.3.3 Additional Measures

Briefly discuss additional measures that were identified but which have uncertain savings potential or are capital in nature.

4.3.4 Recommendations

Based on the preliminary FIM identification, savings estimates, and project savings target, provide a recommendation as to whether to proceed to the Investigation Phase of the project.
4.4 Testing and Diagnostics Plans
Systems Level Retrocommissioning Plan – The bulk of the investigation activity centers on verifying that the systems being evaluated meet the CFR. Focus has provided a testing guide and data collection forms for systems level testing. This represents the minimum level of systems level testing accepted by the program. The RSP and Owner Rep may agree to do more extensive testing as part of the RCx project and include the cost of these activities in the RCx study cost that is eligible for reimbursement. The Systems Level Retrocommissioning Guide is provided in the RCx Service Provider Manual Appendix A.

FIM Testing and Diagnostics Plans – For each deficiency identified the RSP shall develop a diagnostics and testing plan to determine the savings potential of the related FIM. Valid data collection techniques include data logging, EMS trending, and spot measurements. EMS trending must be preceded by point calibration in order to validate data. Spot measurements should only be used for static systems or where logging and trending are not applicable. Level of effort in the development of FIM Testing and Diagnostics Plans should be in line the potential savings realized with its implementation. Templates for the FIM Testing and Diagnostics Plans as well as a sample plan are provided in the RCx Service Provider Manual Appendix B. 

4.5 Project Schedule
Outline the anticipated schedule for each phase of the project in a table format. This data is presented for the Owner Rep and Focus in a simplified format. A detailed project schedule is provided in the Project Management workbook for use by the RSP and may be included in an Appendix. 
Section 5                                              Investigation Results
5.1 Investigation Activities

This section details the retrocommissioning provider’s activities completed during the Investigation Phase. 

This section outlines the scope of the investigation, listing the systems and equipment included in the scope of the study, and the aspects of those systems investigated. The listing may be in bulleted or table format. For example, for air handling units, the list may be as shown below. This listing, in combination with the Master List, is a valuable tool for the building management and staff.

· Air Handling Units (AHU-1A through AHU-4D)

· Sequences of operation reviewed

· Damper actuation (manual functional testing) checked

· Temperature and pressure set points assessed

· Selected parameters trended from July 15-August 2

· Water-side load compared to air-side load to characterize cooling coil effectiveness

· Filter and coil condition checked

· Preventive maintenance and O&M procedures and schedules reviewed

5.2 Master List

The master list includes the system or equipment name, a description of the deficiency or problem, and the recommended solution. The Master List contains all identified deficiencies or savings opportunities, all capital items, and all items suspected to be problematic but for which additional investigation is needed.

A template for the master list is included in the project management workbook. A sample of the worksheet is provided below. A key to table contents is listed below the table. 

It is recommended that the core recommendations (those with energy savings, included in Table 5-1) be listed first, followed by capital cost items. The items should be listed in the same order as in other parts of the report.

Table 5-1. Master List

	FIM No.
	Equipment or System ID
	Description of Finding
	Recommended Improvement
	Category
	Status
	Savings kWh
	Savings Peak kW
	Savings therms
	Annual Cost Savings 
	Implementation Cost
	Simple Payback (years)

	1
	AHU-1
	Supply duct static pressure is unnecessarily high at 1.7" w.g.
	Reduce set point to 1.1" w.g.
	Operation
	Needs Investigation
	TBD
	TBD
	TBD
	 
	500
	 


· FIM #: Master list items are numbered in order for reference

· Equipment or System ID: This is the equipment tag used by the facility

· Description of Finding: Describe the deficiency or problem

· Recommended Improvement: Describe the procedure recommended to correct the problem. State whether further investigation is needed to properly characterize the problem. 

· Category: 

· Operation – Items that can be resolved by changing the way that systems are operated.

· Maintenance – Items that can be resolved by changing the way that systems are maintained.

· Design – Items that are related to the design of the existing system. It may or may not be cost effective to resolve these issues.
· Installation – Items related to the way that systems or equipment were installed. It may or may not be cost effective to resolve these issues.

· Status. Indicate whether the measure needs further investigation, needs approval is underway, is not proceeding, or is implemented.

· Savings kWh. Calculated value of the annual electrical energy savings that would result from measure implementation.

· Savings peak kW. Calculated value of the peak demand savings that would result from measure implementation.

· Savings therms. Calculated value of the annual natural gas energy savings that would result from measure implementation.

· Energy Cost Savings. Estimated annual electric bill savings that would result from the measure implementation.

· Implementation Cost. Estimated cost (labor and materials) to implement the recommended measure.

· Simple Payback. Estimated implementation costs divided by the annual energy cost savings in years.

5.3 Recommended Measures

In this section, the retrocommissioning provider describes each Master List item recommended for implementation, the reasoning behind the recommendation, and how the involved systems or equipment will be affected. Graphs showing trended data, simple system sketches, etc. are recommended when necessary to better illustrate a problem/solution. Include sufficient detail in the description to allow the building owner or other contractor to implement the measure properly.

The basic engineering equations used to calculate the savings should be presented. If interactions between measures exist, please describe the relationship and how the interactive effect is quantified.
Provide detailed information about the measure costs including but not limited to:

· Hardware, software, and personnel costs

· RSP or contractor implementation support costs

· Sources of each cost

· Specific equipment recommendations included in the costs
It is essential that the report include descriptions of the recommended FIMs, sufficiently detailed to permit correct implementation.
For each of the recommended FIMs, the RSP is required to develop a Verification Plan designed to verify that implementation was done correctly and the energy savings will occur as estimated.  The verification may consist of data trending, spot measurements, visual checks, and/or interviews with the party responsible for implementation.  Generally, the verification procedures follow Option A or Option B of the IPMVP.
 To determine the appropriate level of effort for verification, the following FIM characteristics should be considered:

· Estimated peak period demand savings.

· FIM complexity.

· FIM cost.

Section 6                                               Implementation Phase
6.1 Implemented Measures (Optional)
This section identifies the installed measures from the Master List. Describe any changes in scope for the implemented measures. Provide new calculations for measures that will have different energy savings due to a change between the recommendation and what was implemented.
Section 7                                                        Persistence Plan
7.1 Employee Training (RSP optional, Participant Required)
Include the Customer’s Persistence plan. The customer is required to submit a plan that includes training of existing and future maintenance staff on improved operation of the facility according to the results of the RCx study including all changes made as a result of the study. The customer must also submit an Energy Management plan that incorporates the utilizing energy benchmarks to identify performance drift and an action plan to resolve these issues.
7.1.1 Employee Training

Some applicable training topics include:

· General purpose of a system or equipment

· Review of control drawings and schematics

· Integral controls programming, troubleshooting, alarms and manual operation

· EMS controls programming, troubleshooting, alarms and manual operation

· Start up, loading, normal operation, unloading, shutdown, etc

· Energy conserving operation and strategies

· Common troubleshooting issues and methods

· Service, maintenance, and preventative maintenance

7.1.2  Energy Management

The plan must also show an energy management strategy that includes routine analysis of energy benchmarks and an action plan to resolve any drift or backslide from the new performance level. The plan may call for a 6 month follow up with the RCx service provider to review the performance of the FIM’s and address any concerns. The cost of the 6 month follow up may be included in the overall RCx Study Costs for determining the maximum incentive. 
Appendix A
Site Assessment
The Site Assessment Form should be included here as a reference. General conclusions drawn from responses to questions on the form are presented in the Retrocommissioning Plan.

Appendix B
Utility Analysis
Summarize the analysis of the historical utility data (15-minute interval data or monthly billing data). Illustrate with graphs any anomalies identified, typical daily profile (kW & kWh), and annual profile (kW, kWh & therms). Include text to explain what may have caused the anomalies and how they may tie into the identified energy measures.
Appendix C
Statement of Energy Performance
Include the Statement of Energy Performance from Portfolio Manager™ for the 12 months prior to RCx kick off meeting.
Appendix D
Detailed Project Schedule
Include the detailed project schedule from the project management workbook.

Appendix E
Systems RCx Data Collection Sheet
Include the data collection sheets from the Systems Retrocommissioning Guide.
Appendix F
FIM Diagnostics and Testing Plans
Include the diagnostics and testing plans for identified FIMs using the templates provided in Appendix B of the Service Provider Manual.
Appendix G
Data Logging and Trending Samples
Include sample graphs and analysis of data logging and EMS trending not included in the recommended measures. 

Appendix H
Detailed FIM Calculations
Include the detailed calculations of the FIMs here in accordance with Section 6.4 of the Service Provider Manual. 






� International Performance Measurement & Verification Protocol, U.S.  Department of Energy
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