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I. Background - What is Retro-Commissioning (Retro-Cx)?

Commissioning 

Commissioning is a process for achieving and verifying performance of building systems. Typically, commissioning is a part of any new construction project and begins during the design phase of a project when the operating criteria for a facility are defined. The purpose of commissioning is to ensure systems are designed, installed, functionally tested, and capable of being operated and maintained to perform in compliance with the design intent. 

After initial installation, systems are functionally tested and adjusted by a commissioning agent. Commissioning activities can also include preparation of equipment manuals and training for operating personnel. Commissioning ensures the quality of the equipment installation and contributes toward proper operation and maintenance of building systems throughout the life of the facility. 

Retro-Commissioning

Retro-Commissioning (Retro-Cx) is the commissioning of existing building systems to meet current building criteria. The retro-Cx process systematically reviews the condition of building systems and returns equipment that has fallen out of desired operating parameters back into appropriate tolerances. Retro-commissioning is the process of optimizing an existing building’s operation and maintenance through the implementation of low-cost and no-cost improvements, and does not involve equipment replacement. Retro-Cx focuses on energy using equipment such as mechanical systems, controls, and sometimes lighting. These systems are functionally tested and adjusted to meet the current needs of the building. If a building underwent commissioning after construction, this process would be called re-commissioning. 

The updated building criteria may include changes in building use characteristics since the initial design, building modifications since construction, changes in building codes, and changes in operating recommendations (for example ASHRAE recommended ventilation standards and IES lighting standards).  In addition to adjusting for changing building criteria or operational goals, retro-Cx can also provide updated maintenance requirements for building systems
.

In some cases, the modifications made during retro-Cx activities may be reversed over time by building occupants and maintenance staff. The persistence of the changes can be addressed through periodic tune-ups, or a more aggressive “continuous commissioning” approach. Continuous commissioning is an ongoing effort to improve building performance by optimizing building systems though on-going adjustment of systems rather than a one-time fix. Typically, systems are benchmarked through measurements, and continuous monitoring is used to ensure the systems continue to operate as expected.

II. Incorporating Retro-Cx as part of SuperESPC 

Retro-commissioning generally reduces operating and maintenance costs, improves building occupant comfort, and meets changing operational needs. When retro-commissioning is partnered with an energy saving performance contract such as SuperESPC, which focuses on equipment replacement and other capital improvements, a facility can greatly improve overall operations and dramatically reduce operating costs.  

When including retro-commissioning with other facility retrofits a graded approach should be used to determine the appropriate scope of retro-commissioning. The timing of implementing the retro-commissioning activities in relation to the other SuperESPC improvements is an important consideration in determining the scope of the re-tuning activities, accounting for resulting energy savings, defining the baseline for the SuperESPC, and paying for the service.

Timing of Retro-Cx within the SuperESPC Process 

Determining when to conduct retro-commissioning during SuperESPC process (during Initial Proposal, Detailed Energy Survey, prior to acceptance of energy conservation measures (ECMs), or performance period) will depend on the conditions present at the facility, the availability of funding, and the preferences of the Agency. Four possible scenarios for incorporating retro-Cx into a SuperESPC process, along with their implications, are outline below.

1. Initial Proposal (IP) Phase – ECMs can be configured taking into account properly commissioned (and operating) building systems.  Project baseline can be adjusted prior to considering ECMs.  Up-front customer funding would be required.  
2. Detailed Energy Survey (DES) Phase – Retro-Cx can be completed in conjunction with building system measurements for baseline determination.  Project baseline would be adjusted prior to finalizing ECM calculations.  Retro-Cx costs could be included in the ESPC contract as project development costs.

3. ECM Acceptance – Retro-Cx can be carried as an ECM and be completed during the ECM acceptance process.  The project baseline would be unaffected by retro-Cx.  Savings from the retro-Cx could be attributed to the project (on schedule DO-4), and implementation cost could be included in the total contract cost (on schedule DO-2).  This approach would ensure that new and existing systems are commissioned and working together.  

4. Performance Period – If the energy savings due to retro-Cx are negligible or difficult to measure, retro-Cx could be implemented during the performance period as a cost on schedule DO-3 rather than as an ECM on schedule DO-2.  Periodic tune-ups or continuous commissioning activities could also be carried on DO-3 as a performance period service, funded by the annual savings of the ECM bundle.  Inclusion of retro-Cx as a service would not affect project baseline or annual energy savings.

Basis of Commissioning 

One of the challenges in retro-commissioning is determining what the appropriate specifications are to commission the systems to. Since it is likely that building use has changed since design, building modifications have been made, and new recommendations/codes have come into play, the original design documents may not be applicable (or even available). Some of the key issues in determining the basis for retro-Cx are:

1. Determination of systems / equipment to be included in retro-Cx.

2. Determination of proper documentation and standards for the basis of retro-Cx.

Savings Calculation and M&V for Retro-Cx

Accounting for savings generated from retro-Cx will be dependent on the scope and timing of the retro-Cx work. If saving from retro-Cx are to be counted in the ESPC agreement, several important questions arise and must be addressed on a project-by-project basis:

· What will be required to calculate and guarantee savings? 

· Will savings be estimated prior to implementation of retro-Cx?

·  If not, will a contract modification be required to include the savings from retro-Cx?

· How will savings be measured and verified?

· What is an appropriate M&V approach?

· Will periodic tune-ups or continuous commissioning strategies be used to ensure persistence of the savings?

Pricing/Payment for Retro-Cx

The cost of retro-Cx is dependent on the scope of work and must be negotiated on a project-by-project basis. Several issues relating to pricing and payment for services must be addressed and may impact the timing of the retro-Cx work.

· Can retro-commissioning be paid for up-front outside of ESPC?  

· If the retro-Cx work is embedded as a SuperESPC project development cost, how do we ensure that the ESCO will be reimbursed?

· Should retro-Cx be implemented as a performance period activity?

· Should the retro-Cx work be priced based on labor and materials at fixed rates or should a fixed cost be agreed upon?

· How do you differentiate between reasonable commissioning and repair/replacement?  Who pays for parts/repairs required on a system prior to being able to commission the system?  

   Other Key Issues

Other important items to consider, discuss, and agree upon when including retro-Cx with a SuperESPC performance contract are outlined below.

1. Level of involvement of facility staff in implementing changes.

2. Assignment of on going service responsibility

3. Level of occupant and staff training needed.

4. Assessing the need for periodic tune-ups or a continuous commissioning approach.

� For additional information see “A Practical Guide for Commissioning Existing Buildings” by PECI and ORNL.
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