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� Re-Commissioning (RCx) Definitions
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� Project Planning Phase 1
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� Investigation
� Implementation
� Handover 

� RCx Benefits Persistence
� Monitoring Based Commissioning 
� Case Studies
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RE-COMMISSIONING (RCx) DEFINITIONS
• Commissioning (Cx) is an intensive quality assurance 

process that begins during the design of a new buil ding 
and continues through construction, occupancy, and 
operation. 

• Retro-commissioning is a commissioning process that 
applies to existing buildings that were not 
commissioned originally. 

• Re-commissioning (RCx) is a re-optimization process for 
existing buildings that have already been either 
commissioned or retro-commissioned. 
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RE-COMMISSIONING (RCx) DEFINITIONS
• RCx addresses whole building as integrated systems, rather 

than a set of individual components.

• Optimum building performance is maintained following RCx 
through persistence strategies such as ongoing 
commissioning.

• In ongoing commissioning, monitoring equipment and 
trending software is left in place to allow for continuous 
tracking, and the scheduled maintenance activities are 
enhanced to include operational procedures. 

• RCx is normally done every three to five years depending on 
ongoing commissioning rigor, or whenever the building 
experiences a significant change in use (see Figure 1).

Re-Commissioning Process  (RCx)



Re-Commissioning Process  (RCx)

RE-COMMISSIONING (RCx) DEFINITIONS



RE-COMMISSIONING (RCx) DEFINITIONS

• PM programs focus on component care and seldom include 
comprehensive investigation of how systems operate 
together. 

• RCx  goes beyond the scheduled maintenance of a building 
by providing a thorough assessment of the operation of 
mechanical equipment, lighting, and related controls to 
improve how the building operates as an integrated system. 

• RCx enhances a PM program by including methods for 
ensuring that operating improvements remain functioning as 
intended.

• RCx differs from an energy audit. 
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RCx in CANADA

RCx is underutilized in Canada. Promoted by:

� Natural Resources Canada (NRCan). The NRCan’s
CanmetENERGY developed a national RCx program to 
build RCx knowledge and expertise in Canada. 

• Canada Green Building Council (CaGBC). LEED for 
Existing Buildings (LEED-EB) for the Canadian market. 

• Canadian Utilities
� Manitoba Hydro launched its RCx program in 2006.
� BCHydro ramped up its RCx program in early 2008. 
� Other utilities in Ontario are about to do the same.  
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RCx COST AND BENEFITS ANALYSIS

Cost savings from RCx:

• Energy Savings $0.10 - $0.75/ft2
• Non-Energy Savings $0.10 - $0.45/ft2

� ($/m2) of RCx is lower for the larger building. 

• Payback periods decline with increases in facility energy 
costs. 

• Laboratories have the highest energy cost per square meter 
($/m2) and the shortest payback periods for RCx. 

• Schools, with relatively low energy costs per square meter 
($/m2), have longer payback periods for Rcx.
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RCx COST AND BENEFITS ANALYSIS
Indirect benefits (non energy impacts)

• Increased asset value
• The U.S. Environmental protection agency (US-EPA) has estimated that every 

dollar invested in energy upgrades yields $2 to $3 in increased asset value of 
a building.16

• Lowering operating and tenancy costs

• Improved equipment performance

• Increased O&M staff capabilities and expertise

• Improved indoor environmental quality (IEQ)

• Improved building documentation
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RCx COST AND BENEFITS ANALYSIS

RCx cost varies based on:

• Scope of the project 
• Number and complexity of systems 
• Size of the facility 
• Equipment age and condition 
• Commissioning service provider costs 
• Level of on-site staff knowledge interfacing with the project 
• Presence of an extensive O&M program and 

documentation
• RCx project costs to be about $0.27/ft2.

Re-Commissioning Process  (RCx)



Re-Commissioning Process  (RCx)

RCx COST AND BENEFITS ANALYSIS



RCx COST AND BENEFITS ANALYSIS

Typical Benefits of RCx 
• Identifies and addresses system inefficiencies. 
• Improves the building’s overall performance  
• Helps drive down building operating expenses. 
• Reduces comfort complaints that lead to tenant turnover. 
• Identifies potential indoor environmental quality issues 
• Ensures that building operations meet owner expectations. 
• Provides benefits beyond energy cost savings that can 

generate associated revenue.. 
• Building staff are well trained with up to date 

documentation
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RECOMMISSIONINGTEAM
• The first responsibility of the owner’s representative is to put 

together the RCx team.
• Building staff often know which upgrades and O&M activities 

can improve building performance 
• Building staff can provide valuable information to the RCx 

provider 
• Involvement of the owner is critical to keep the project 

moving, achieve the greatest benefit, and ensure benefits 
last over time. 

• In structuring the team, key decision makers should be 
clearly identified. 

• This process is essential to implementing the improvements 
recommended as part of the RCx process.
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PROJECT PLANNING– PART 1: 

BUILDING(S) PRE-SCREENING SELECTION

• Identify Possible Candidate Buildings
• Collect Utility Data and Evaluate Possible Candidates
• Generate Bench Mark Score
• Select Candidate Building Define Project Goals and 

Objectives    
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Re-Commissioning Process  (RCx)

WHAT MAKES A GOOD CANDIDATE FOR RECOMMISSIONING?

• Unjustified high energy use index (kWh/m2)

• Persistent or premature failure of building equipment, control 
systems. 

• Excessive occupant complaints about temperature, air flow, and 
comfort.

WHEN IS RCx NOT THE FIRST STEP? 

• Most of the equipment and systems are either outdated or at the 
end of their useful life and need to be replaced. 

• Major system design problems exist.
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OTHER PRE-SCREENING CHARACTERISTICS 

• Size: Larger buildings are often thought to be better RCx 
candidates.

• Building controls: EMCVS versus pneumatic controls. 

• In-house staff: RCx performed in buildings with experienced, 
knowledgeable, interested, and available building staff is more 
likely to be cost-effective and have lasting results. 

• Building documentation: owners may wish to conduct RCx first in 
those buildings with better documentation.
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WORKING WITH A RCx PROVIDER TO SELECT A BUILDING

• A RCx provider can evaluate buildings in more detail than is 
possible using only a benchmarking score and can estimate 
the opportunity for reducing costs. 

• The information a RCx provider uses to analyze sites 
includes:
� General information: 
� Energy data (ideally, three years’ worth): 
� Operations overview: 
� Simulation of building optimal energy consumption: 
� Optimal monthly electrical demand and energy consumption 
� Differences between optimal and real data
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WORKING WITH A RCx PROVIDER TO SELECT A BUILDING

• Once documentation is gathered, the RCx provider generally 
conducts a preliminary “walk through evaluation” of the top 
building candidates to make the final recommendation on 
which buildings are the best candidates for Rcx.
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DEFINING OBJECTIVES AND PROJECT SCOPE
Project Objectives (Sample)
• Work with building operators to identify and recommend 

improvements. 
• Identify problems that could compromise the building’s indoor 

environmental quality. 
• Train building staff during the process on how to best gather and 

analyze data  
• Develop recommendations for improving building documentation. 
• Identify possible capital projects for further investigation that can 

lead to energy cost savings. 
• Assist management with developing language for lease 

agreements that prevents tenants from overriding sustainability 
and energy-efficiency measures. 
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DEFINING OBJECTIVES AND PROJECT SCOPE

• Once the objectives are defined, it is important for the owner to 
actively garner the support of upper management and facility staff 
in accomplishing these tasks. 

• Internal commitment to project objectives is a critical component 
of a successful RCx project. This support helps to ensure that the 
process is completed on time and that savings and improvement 
opportunities are pursued.
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DEFINING OBJECTIVES AND PROJECT SCOPE

The Project Scope (Sample)

• Project objectives 

• Buildings, building systems and equipment that will be part of the 
assessment 

• Anticipated level of involvement from in-house staff in the process 

• Timeframe for investigation completion 

• Number and type of expected deliverables or work products 
resulting from the process
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• Select RCx Provider

• Confirm project goals and objectives with provider 

• Provider conducts interviews and perform facility walkthrough 

• Owner and provider review findings to confirm building is a good 
candidate for RCx 

• Provider submits draft RCx plan

• Owner reviews Providers RCx plan

• Owner and Provider finalize RCx plan

• Provider formally submits RCx plan
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RCX PROVIDER SCOPE OF WORK

• Perform an initial site walk-through and gather general information 
about the building. 

• Assist owner in developing a scope of work based on information 
from the site visit. 

• Develop the RCx Plan based on owner’s goals for the project  

• Review existing building documentation. 

• Perform a detailed on-site assessment of the current operation 
and maintenance (O&M) practices. 

• Develop monitoring and testing plans. 

• Perform short-term diagnostic monitoring, using energy 
management control system (EMCS) trend logging where 
appropriate. Re-Commissioning Process  (RCx)
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RCX PROVIDER SCOPE OF WORK

• Develop, perform, document, and oversee functional test 
procedures, as needed. 

• Calculate energy savings and assist the owner with prioritizing the 
most cost-effective improvements for implementation. 

• Develop RCx Investigation Report that summarizes findings and 
provides recommendations for implementation of selected 
measures. 

• Prepare the Implementation Plan. 

• Assist with or oversee implementation of the selected 
improvements. 

• Compile verification data by performing post-implementation 
monitoring and testing activities to verify proper operation. 
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RCX PROVIDER SCOPE OF WORK

• Recalculate energy savings based on before and after short-term 
energy measurements. 

• Submit the RCx Final Report (a summary of the entire project and 
O&M guidelines for each measure). 

• Provide building operator training on the implemented measures 
and how to ensure improvements persist over time. 

• Develop the Next RCx or Ongoing Commissioning Plan for the 
owner.
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THE BUILDING WALK-THROUGH

• A RCx provider will conduct a walk-through of the facility before 
developing a scope of work and RCx Plan. 

• The following items are indicators of RCx opportunities found 
during the building walk through; 

� Systems that simultaneously and excessively heat and cool 

� Indication of ineffective use of outside air for free cooling 

� Pumps with throttled discharge valves 

� Equipment or lighting that is on when it is not needed, especially 
air handling units that operate for extended periods when the 
building is unoccupied  
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THE BUILDING WALK-THROUGH

• The following items are indicators of RCx opportunities found 
during the building walk through; 

� Improper building pressurization - either negative or positive 
(i.e., doors that are difficult to open or close) 

� Equipment or piping that is hot or cold when it shouldn’t be 

� Unusual noises at valves or other mechanical equipment 

� Spaces that are over-illuminated

� As part of the walk-through, the building owner should inform 
the RCx provider of any equipment warranties that are still 
active. A warranty may become void if the installing contractors 
and/or manufacturer representatives are not called in to test the 
equipment and/or implement measures that pertain to the 
equipment they installed. Re-Commissioning Process  (RCx)
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RCx SCOPING STUDY

• A formal scoping study is a brief stand-alone report that describes 
the possible energy-saving opportunities in a building and 
recommends an approach for capturing those savings. 

• This report is a low-cost investment to determine if RCx is 
appropriate for a particular facility. 

• It also creates a planning mechanism that helps define the 
objectives, scope, and budget for the in-depth RCx effort. 

• A scoping study is accomplished in a short time frame (one to 
three days) and at a minimum consists of a utility bill analysis and 
a building walk-through. 

• A scoping study helps an owner feel confident that the building is 
likely to have adequate low-cost energy- saving opportunities to 
warrant investing in a full RCx effort. Re-Commissioning Process  (RCx)
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• Provider holds kick-off meeting with Owner and key facility staff –
RCx plan is presented to RCx team

• Provider conducts an in-depth building investigation 

• Provider submits to owner Findings Log, including energy savings 
calculations

• Provider and Owner review findings and select measures to 
implement 

• Provider submits to Owner RCx Investigation Report (optional), 
including recommendations for implementation of selected 
measures

• Owner reviews and approves the RCx Investigation Report     
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BUILDING INVESTIGATION

• Documentation review

• Owner’s operating requirements

• Other critical documentation

• Facility staff interviews

• Diagnostic monitoring
� EMCS Trend Logging
� Portable Data Logging

• Functional Testing
� Test Protocol 
� Completing Simple Repairs as the Project Progresses
� Investigation Strategies for Short Time Frames
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—Prioritize and select operational improvements

—Develop a findings log

—Develop the investigation report
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—Provider submits RCx final report

—Owner reviews RCx final report

—Provider submits next RCx plan and/or ongoing Cx plan

—Owner reviews and approves next RCx plan and/or ongoing Cx 
Plan

—Provider submits the training materials to owner

—Provider conducts training with key building staff

—Provider holds project hand off meeting

—Owner Implements persistence strategies and track benchmark 
score over time to measure progress
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SELECTING AN IMPLEMENTATION APPROACH

• Turn-key implementation 

• RCx provider-assisted implementation (consulting option) 

• Owner-led implementation

SETTING A TIMETABLE

THE IMPLEMENTATION PLAN

IMPLEMENTATION VERIFICATION AND REPORTING
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• Provider submits RCx Final Report

• Owner reviews and approves Rcx Final Report

• Provider submits next RCx Plan and/or Ongoing Cx Plan

• Owner reviews and approves the next RCx plan and/or Ongoing 
Cx Plan 

• Provider submits training materials to Owner

• Provider conducts training with key building staff

• Provider holds Project hand-off Meeting 

• Owner implements persistence strategies and tracks benchmark 
score over time to measure progress  
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BUILDING DOCUMENTATION

• Update or create: 

• Equipment Lists 

• O&M Manuals 

• Control System Documents (points lists, sequences of 
operations, system diagrams)

• Develop System Manuals  

BUILDING STAFF TRAINING

MAINTAINING EFFICIENT OPERATING PERFORMANCE
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PERFORMANCE TRACKING

• Benchmarking (before and after project) 

• Utility billing analysis 

• Trend analysis 

• Automated diagnostic tools 

• Energy Information Systems

PERIODIC RCx

—Time to Recommission

—Ongoing Commissioning Plan 
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— MBx includes:

1. Permanent energy information systems (EIS) and 
diagnostic tools at the whole-building and sub-
system level; 

2. Cx based on the information from these tools and 
savings accounting emphasizing measurement as 
opposed to estimation or assumptions; and 

3. On-going Cx to ensure efficient building operations 
and measurement-based savings accounting. 

MONITORING BASED Cx



— Activities during planning stage:

1. Define building systems energy performance 
parameters utilizing whole building modeling 
concept. 

2. Clearly document energy modeling results in the 
basis of design document.

3. Create M&V plan 

4. Select and specify energy meters
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— Activities during project investigation phase

1. Configuration of data acquisition system

2. Cx, validation and calibration inspections of the 
M&V system equipment, devices and sensors

3. Functional verification of the DDC system 
interfaces with M&V system equipment, devices 
and sensors.

4. Set up of the EMIS host server (base building 
energy model configuration, database server, 
application server, user authorizations).
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— Activities during project investigation phase

1. Development of custom energy reports

2. Initial metering data calibration with water and 
utility bills.

3. Review of building systems operation from energy 
consumption and efficiency perspective
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Marriott Marquis, New York 
— Marriott’s flagship property, the Marriott Marquis, a 50-story 

structure located in Times Square in New York City includes nine 
floors of retail and meeting rooms, 35 floors of occupant rooms, 
five restaurants, and a 1,500 person theatre. 

— Significant opportunities were found in areas separate from the 
guest facilities, allowing the hotel to improve its bottom line without 
altering its functionality to its guests. 

— By optimizing the facility’s chilled water plant and installing 
variable speed drives on the air handling system, the facility was 
estimated to save $775,000 per year. 

— Through this project, Marriott was able to improve on the 
building’s mechanical systems, maximize efficiency, and shield 
against ever-rising energy costs all with simple payback of less 
than two years.
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Symphony Towers, San Diego, CA

—Built in 1980, Symphony Towers is 714,000 square feet and has 
34 stories.

— Investigation and Implementation
—Correcting uneven flow through the cooling tower 
—Improving chiller sequencing 
—Adjusting chilled water temperatures and setpoints 
—Reducing cooling system night operation during the summer 
—Optimizing the control of air-handling units (AHUs)
—In all, seven energy-saving measures were selected and 

implemented in less than four months. 
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Symphony Towers, San Diego, CA

—Project Costs and Savings 
� Estimated annual kWh savings: 497,000 kWh 
� Estimated annual cost savings: $65,000 
� Total project cost: $76,600, including investigation and 

implementation 
� Total program incentive: $52,800 
� Net Owner cost: $23,800 
� Simple payback: 4 months 
� Simple payback without incentive: 14 months
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Office Buildings, Portland, OR.

—Crown Plaza is a 311,000 square foot office building built in 1979 
and located in Portland, Oregon. 

—The RCx measures included: 
� Optimizing the supply fan duct static pressure set points, 
� Reducing reheat and increasing the number of hours the 

building is in economizer mode, 
� Trimming impellers on oversized chilled water pumps, 
� Shutting terminal units in unoccupied floors during weekend 

occupancy. 
� Scheduled lighting in the parking garage
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Office Buildings, Portland, OR.

—Project Costs & Savings: 
� Total project cost (including incentives): $47,100 
� Estimated Annual Cost Savings: $53,967 
� Estimate Annual kWh Savings: 775,339 kWh 
� Simple payback: 0.87 years 

—Non-Energy Benefits: 
� Increased equipment life, including chillers and pumps; 
� Reduced replacement costs for lighting in the parking garage; 
� Improved control of equipment such as air handlers, air terminal 

units, and chillers.
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The Ronald V. Dellums Federal Building

—This is a 1.2 million sq. ft. office building built in 1994

—The Rcx implemented measures included:
� Relocating sensors, 
� Optimizing the static pressure setpoint 
� Repairing the economizer dampers 

—Project Cost: $35,000 

—Size: 1.2 million sq. ft. 

—Energy Benefits: $66,981 in annual utility expense savings 

—Non-energy Benefits: Reduced staff time to manually operate 
systems, more efficient operations, increased controls stability, 
extended equipment life, better facility staff understanding of 
systems operation and diagnostics set-up.
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