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SECTION 01 91 13
COMMISSIONING GENERAL REQUIREMENTS

GENERAL
RELATED DOCUMENTS
Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 1 Specification Sections, apply to this Section.
Reference Division 23, Section 230800 – Commissioning for HVAC
Reference Division 26, Section 26800 – Commissioning for Electrical
DEFINITIONS
Commissioning Authority (CxA) – Coordinates the overall Cx process.  Generates and/or reviews commissioning and startup plans.  Directs and performs all Levels of Commissioning. 
Project Manager (PM) – The owners' PM supports the Cx process and finalizes the Cx work. 
Construction Manager (CM) – The General Contractor's CM facilitates the Cx process by integrating Commissioning into the construction and schedule.  Additionally, the CM collaborates with the CxA and project subcontractors to facilitate commissioning activities. 
Sub-Contractors—Work directly with the CxA and CM to demonstrate proper operation of equipment and systems. 
A/E – The Architect and Engineers perform construction observation, approve O&M manuals, and assist in resolving issues found during the Cx process. 
Equipment Manufacturers – Equipment manufacturers and vendors provide documentation to facilitate Cx activities.  In addition, manufacturers and vendors will assist in equipment startup and Cx processes as detailed in the Engineering Specifications
COMMISSIONING AUTHORITY REQUIREMENTS
All Work shall conform to the requirements of all applicable codes, ordinances, and regulations, including the rules and regulations of the International Energy Conservation Code, Version 2021
References. 
ANSI/ASHRAE Recent Guideline 0 and Standard 202
U.S. Green Building Council (USGBC) LEED Reference Guide for Green Building Design and Construction 
The CxA shall be a third-party independent commissioning authority and cannot be employed by the Architect, Engineer, or Contractor employees
COMMISSIONING TEAM
The commissioning team shall consist of, but not be limited to, the Design Team, the Architect and Engineers, the Commissioning Authority (CxA), the General Contractor, the Mechanical subcontractors, the Electrical subcontractors, Controls subcontractors, suppliers, and the Owner.
General descriptions of commissioning roles are defined as follows:
Commissioning Authority (CxA) – Coordinates the overall Cx process. Generates and/or reviews commissioning and startup plans.  Directs and performs all Levels of Commissioning.
Project Manager (PM) – The owners' PM supports the Cx process and finalizes the Cx work.
Construction Manager (CM) – The General Contractor's CM facilitates the Cx process by integrating Commissioning into the construction and schedule.  Additionally, the CM collaborates with the CxA and project subcontractors to facilitate commissioning activities.
Sub-Contractors—Work directly with the CxA and the CM to demonstrate proper equipment and system operation.
A/E – The Architect and Engineers perform construction observation, approve O&M manuals, and assist in resolving issues found during the Cx process.
Equipment Manufacturers – Equipment manufacturers and vendors provide documentation to facilitate Cx activities.  Additionally, manufacturers and vendors will assist with equipment startup and Cx processes as detailed in the Engineering Specifications.
SYSTEMS TO BE COMMISSIONED:
The following mechanical systems and associated equipment are to be commissioned as specified in Section 23 08 00.  These include, but are not limited to:
Mechanical (HVAC) air and water,
Associated controls and building automation
Domestic hot water
The following Electrical systems and associated equipment are to be commissioned as specified in Section 26 08 00.  These include but are not limited to:
Electrical panel boards,
Power circuits,
Lighting and plug controls
Generator and/or back-up power sources.
CONTRACTOR'S RESPONSIBILITIES
Provide utility services required for the commissioning process.
Contractor shall assign representatives with expertise and authority to act on behalf of the Contractor and schedule them to participate in and perform commissioning team activities, including, but not limited to, the following:
Participate in construction phase coordination meetings.
Participate in maintenance orientation and inspection.
Participate in operation and maintenance training sessions.
Participate in final review at acceptance meeting.
Certify that Work is complete and systems are operational according to the Contract Documents.  This Work shall be completed before the CxA performs Functional Performance Testing.
Evaluate performance deficiencies identified in test reports and recommend corrective action, in collaboration with the entity responsible for system and equipment installation.
The Contractor shall assign representatives with expertise and authority to act on behalf of the installing contractor and schedule them to participate in and perform commissioning team activities, including, but not limited to, the following:
Participate in construction phase coordination meetings.
Participate in maintenance orientation and inspection.
Participate in the procedures meeting for testing.
Participate in final review at acceptance meeting.
Provide schedule for operation and maintenance data submittals, equipment startup, and testing to CxA for incorporation into the commissioning plan.  Update schedule throughout the construction period.
Participate in training sessions for Owner's operation and maintenance personnel.
Provide updated Project Record Documents to the CxA.
Gather and submit operation and maintenance data for systems, subsystems, and equipment to the CxA.
Provide technicians who are familiar with the construction and operation of installed systems, who shall participate in testing of installed systems, subsystems, and equipment per the Commissioning Plan provided.
commissioning goals and objectives
Commissioning is a detailed, well-organized, and systematic process that validates building system performance according to the design intent and the owner's operational requirements.  Equipment and building systems are installed in accordance with the manufacturer's recommendations, industry best practices, and relevant standards.
Commissioning includes both Fundamental and Enhanced Commissioning. Testing documents are detailed in the Commissioning Plan and the Final Commissioning Report.  The three main goals of commissioning processes are:
1) Acceptance – Facilitate the final acceptance of the project
2) Transfer – Facilitate the transfer of the project to the owner's maintenance staff.
3) Ensure - Validate that the comfort systems meet the occupants' requirements.
Specific commissioning objectives include:
1) Document that the equipment is installed and started according to the manufacturer's guidelines via Functional Installation Verification (FIV)
2) Document operational checkout for equipment and systems by installing contractors.
3) Document equipment and system performance via Functional Performance Testing (FPT).
4) Verify that the documentation provided to the owner is complete.
5) Ensure adequate training of facility operations personnel.
COMMISSIONING SCHEDULE
The CxA shall prepare a Commissioning Schedule that outlines the allocation of resources and documentation requirements of the commissioning process, and shall include, but is not limited to, the following:
Plan for delivery and review of submittals, systems manuals, and other documents and reports.  Identification of the relationship of these documents to different functions and a detailed description of submittals that are required to support the commissioning processes.  Submittal dates shall include the latest date approved submittals must be received without adversely affecting the commissioning plan.
Description of the organization, layout, and content of commissioning documentation (including systems manual) and a detailed description of documents to be provided along with identification of responsible parties.
Identification of systems and equipment to be commissioned.
Identification of items that must be completed before the next operation can proceed.
Description of responsibilities of commissioning team members.
Description of requirements for operation and maintenance training, including required training materials.
Schedule for commissioning activities with specific dates coordinated with overall construction schedule.
Identification of installed systems, subsystems, and equipment, including design changes that occurred during the construction phase.
Process and schedule for documenting changes on a continuous basis to appear in Project Record Documents.
Process and schedule for completing Field Installation Verification (FIV) and startup checklists for systems, subsystems, and equipment to be verified and tested.
Step-by-step procedures for testing systems, subsystems, and equipment with descriptions for methods of verifying relevant data, recording the results obtained, and listing parties involved in performing and verifying tests.
execution
Commissioning process
The commissioning process shall be broken down into four phases for each discipline as follows:
Commissioning Plan and Coordination
Field Installation Verification
Equipment Testing & Commissioning
Closeout and Final Report
COMMISSIONING PLAN & COORDINATION
The CxA will create the Commissioning Plan.  The plan shall be a well-planned, documented, and managed engineering approach to the startup, including the turnover of facilities, systems, and equipment to Operations and Maintenance.  The Commissioning Plan shall document the specific approach to Commissioning for this project and shall describe the project's Roles and responsibilities for team members.  
The commissioning plan shall detail all activities and include all Field Installation Verification (FIV) and Field Performance Testing (FPT) for each system and piece of equipment in the HVAC and Electrical systems as specified herein.
FIVs and FPTs shall be created to match each system.  
FIVs and FPTs initially may include a generic checklist until all shop drawings have been reviewed and approved by the AE
The Commissioning Plan will include detailed test scripts and provide a thorough overview of the Commissioning Process.  The testing documentation is the actual testing that will be performed on the equipment.  This information is provided upfront to ensure all Contractors have a firm understanding of what Commissioning will entail.
The commissioning plan shall be submitted and approved by the AE, PM, and CM. Once approved, the CxA will chair a commissioning kick-off meeting with all project stakeholders in attendance.  The meeting will discuss and finalize procedures, guidelines, and responsibilities.  Commissioning is a TEAM EFFORT
The Commissioning Plan is a working document that is updated with revisions as needed to reflect items discovered in the field. The Commissioning Plan, FIV/FTP, progress, and observations are web-based, and the PM and CM will have access to the website. Upon direction from the CM and PM, additional initiatives can be added to the website for viewing purposes only.
After this kick-off meeting, all project schedules are updated to include commissioning tasks and requirements.  
Commission testing is scheduled and performed according to the PM and CM agreed-upon schedule.
field installation verification (FIV)
Based on the final shop drawing submittals, the CxA shall update the Field Installation Verification checklist for all equipment listed in the commissioning plan.  
This phase is critical and ongoing during the construction phase. As the CxA, we will inspect all equipment installed before it is covered up by ceilings or other materials, which would otherwise prevent inspection.  Field inspection will be performed as detailed in the Commissioning Plan created during the previous phase.  
The FIVs are essential because they validate that the equipment is installed correctly and operational before Functional Performance Testing.  The FIV tests are generally static procedures and inspections designed to prepare the equipment or system for initial operation.  
Contractors typically already perform some, if not many, of the FIV checklist items in the Commissioning Plan. However, as the CxA, the execution of these checklist items will be documented.  As systems are installed, for example, Terminal Units, including piping and controls, are inspected and reported according to the Commissioning Plan before the ceiling is installed. The installation contractor reports on the procedures in writing, as specified by these specifications
field performance testing (FPT)
The initial task of this phase is to review the TAB Contractor submittals. The TAB contractor submits the outline of the TAB plan and approaches the CxA as early as possible, but at least four weeks before starting the TAB. The TAB submits written reports of discrepancies and contract interpretation requests, as well as completed test lists, to the CxA, CM, and PM.  During the TAB process, the CxA will be on-site periodically to verify the TAB readings and procedures and offer consultation to ensure that final testing can be completed as documented in the Commissioning Plan.  
Development Process – Before initiating the final Test Procedures, the CxA will require all requested documentation and a current list of change orders affecting equipment or systems, including an updated points list, control sequences, and set points.  Final Test Procedures are prepared to verify proper operation of each piece of equipment and system, using the information required in the Specifications and the representative startup procedures required by the manufacturer.  The CxA will obtain information as needed and required by the specifications from the CM, including sequences and operations, manufacturers' startup reports, and test and balance reports, to develop these tests.
All FIVs will be completed before performing functional testing.  If exceptions are required, then they will be noted in the observations for each piece of equipment.  The CxA then performs the testing with the aid of contractors and manufacturers’ representatives, documenting the functional testing of all equipment and systems according to the Contract Documents. The control system is tested before it is used to verify the performance of other components or systems.  Air and water balancing are completed and debugged before functional testing of air-related or water-related equipment or systems.  Testing proceeds from components to subsystems to systems and finally to interlocks and connections between systems.
Pre-Requisites for Functional Performance Testing – The following must be completed before performing FPT commissioning activities.
All related equipment has been started, and startup reports have been submitted and approved by the A/E.
All BMS functions for this and all interlocking systems are programmed and operable by the contract documents, including final setpoints and schedules, with debugging, loop tuning, and sensor calibrations completed.
The test and balance (TAB) is complete and approved for the hydronic and air systems.
All A/E punch list items for this equipment have been corrected.
Safety and operating ranges reviewed by the PM and Operations.
Functional performance testing is done on each piece of equipment.  Once each piece of equipment has passed the operational test, then dynamic testing of systems (rather than just components) under the whole operation. Systems are tested under various conditions, including low cooling or heating loads, high loads, component failures, unoccupied states, varying air temperatures, fire alarms, power failures, and others.  The systems are run through all the control system’s operation sequences, and components are verified to respond as stated in the sequences' state.  All test procedures are sequentially written, and the actual performance is tested and documented.
Commissioning Report
Commissioning Report:  CxA shall document the results of the commissioning process, including unresolved issues and performance of systems, subsystems, and equipment.  The commissioning report shall indicate whether systems, subsystems, and equipment have been completed and are performing according to the owners' standards of operation, Basis of Design, and Contract Documents.  The commissioning report shall include, but is not limited to, the following:
Lists and explanations of substitutions, compromises, variances in the Basis of Design, and Contract Documents; record of conditions; and, if appropriate, recommendations for resolution.  This report shall be used to evaluate systems, subsystems, and equipment and shall serve as a future reference document during Owner occupancy and operation.  
Narrative and general description oof the project
Commissioning plan.
Testing plans and reports.
Performance metrics for each piece of equipment and associated systems.  Metrics shall include performance-based validation calculations, readings, and measurements.  
Trend log data analysis from standalone data loggers and Building Automation System (BAS).  
Completed test checklists.
List of off-season tests not performed and a schedule for their completion.
Commissioning Report:  CxA shall document the results of the commissioning process, including unresolved issues and performance of systems, subsystems, and equipment.  The commissioning report shall indicate whether systems, subsystems, and equipment have been completed and are performing according to the owners' standards of operation, Basis of Design, and Contract Documents.  The commissioning report shall include, but is not limited to, the following:
COORDINATION
Coordinating Meetings:  CxA shall conduct coordination meetings of the commissioning team to review progress on the commissioning plan, to discuss scheduling conflicts, and to discuss upcoming commissioning process activities.
Testing Coordination:  CxA shall coordinate the sequence of testing activities to accommodate required quality-assurance and control services with a minimum of delay and to avoid the necessity of removing and replacing construction to accommodate testing and inspecting.
Schedule times for tests, inspections, obtaining samples, and similar activities.
Issue Log:  CxA shall document issues discovered and corrective action taken for systems and equipment that fail tests.  Include required modifications to systems and equipment and revisions to test procedures, if any.  Retest systems and equipment require corrective action, and the results of these retests must be documented.
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