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EXECUTIVE OVERVIEW COMMISSIONING VERIFICATION 

The University of Illinois is committed to commissioning the mechanical and electrical systems required 
for the reliable, safe, and secure operation of the  facility.  Additionally, other components and systems 
in respective Divisions (sub-grade, foundation, structure, roofing, window assemblies, elevators etc.), 
have been inspected as per normal and customary University procedures.  This process verifies these 
systems are complete and functioning properly as per the Design intent upon project completion and 
that the University staff has appropriate system documentation and training as was also required per 
the Bid Documents. 

The Universal ongoing Commissioning Services Scope of Work agreement between the FSQA 
Inspection Commissioning Group and the University is provided under Appendix S.   

Supporting documentation for the Systems identified for required Commissioning have been included 
with the Final O&M Manuals as the collective set of binders forming the Systems Manual for this project.  
The Systems are: HVAC and related controls, Lighting and control, Domestic Hot Water System, 
Electrical distribution and Emergency Power generation, and Renewable Energy in the Project. 

Project Progress as well as RFPs, Issues and Deficiencies were tracked and logged within the 
University Project Tracking (electronic) system “PRZM”. A summary snapshot of the Issues Log was 
provided as an example under Appendice N.  There are no remaining critical functional issues affecting 
or impeding contractual obligations for this project.  The remaining open Issues items are contractor-
acknowledged commitments with dates for completion. 

The Design Review process completed jointly by the Commissioning Staff, the F&S Engineering Design 
Review Staff as well as the University Housing Staff is further discussed later in this report as having 
reviewed the Design Documents for the intent of meeting the Project’s intent (Program Statement / 
OPR) and subsequent Basis of Design BOD. 

The Submittal Review process was subsequently completed independently coincident by the 
Commissioning Staff, the F&S Engineering Design Review Staff as well as the University Housing 
(Owner) Staff in parallel with the AE Design Team.  The F&S Commissioning Staff provided their review 
and comments for all divisions of work not just for MEP areas. 

David Eisenmann, the Commissioning Lead Inspector for this Project also confirmed receipt of a Draft 
Set of O&M final Documentation from the Contractors. Red Line “as-builts” were reviewed with and are 
now being used by the AE to create Record Drawings as part of their (AE) contract.   

Included in the Commissioning Scope of work is a follow up 10th month walkthrough scheduled for June 
20th 2016 with the Occupant/Owner verifying status of warranty claims and overall building and 
systems performance. 

COMMISSIONING AUTHORITY 

Mr. David Eisenmann was the designated Commissioning Authority.  He has been active with the 
University’s Facilities and Services Quality Assurance Group, Inspection and Commissioning Services 
group providing Commissioning and Inspections and QA since joining the group in September 2005.   
The University continues to average in excess of (2) major new-construction projects (buildings) 
annually during his same tenure.  The University has received USGBC LEED certification on ten 
previous major projects ranging from Silver to Platinum to date.  Major Projects equate to buildings 
typically larger than 50,000 sq. ft.  Mr. Eisenmann does not report to or have any accountability to the 
University Construction / Construction Management Division or the University Planning Division.  Mr. 
Eisenmann also is independent of the AE Design group and independent of all Contractors. 

Mr. Eisenmann, as well as five Inspectors and two other Lead Inspectors report to Mr. Fred Hahn, the 
Associate Director for F&S Quality Assurance Division of the University.  Mr. David Eisenmann is the 
Lead Inspector for this Project and also became LEED Accredited in 2007. David was the LEAD 
inspector and CxA for The Business Instructional Facility and The Electrical Computer Engineering 
Project. Both of those projects were LEED certified. 

Jointly, this group executes the Inspection and Commissioning Services for the University and may 
also call upon F&S Technical Trades to assist with testing services. This Project is the eleventh LEED 
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Project seeking certification.  See Appendix S for the Commissioning Agreement with the University. 

 

COMMISSIONING PROCESS 

The University of Illinois Urbana-Champaign enacted this process initially in 1999 primarily following 
the basis of ASHRAE Guide 0. 

Design Phase: 

Commissioning activities began during the design phase of the project and will continue through the 
warranty period. 

As with this Project, the Commissioning Team’s Services Agreement commences work on each Capital 
Construction Project on Campus with Planning and Design including reviewing the OPR and BOD.  
This Project and each Project exceeding $5 million shall also follow and pursue USGBC LEED 
certification at least Silver or higher.  All Design Phase AE submittals are reviewed by the Cx Team in 
parallel with the F&S Engineering group; neither are on the AE Design contracted team.   

Construction Phase: 

Equipment Submittals, cut-sheets and shop drawings were reviewed, in parallel, by the Project AE and 
the Commissioning Team. The latter phases in the overall commissioning process consisted of the 
Commissioning Team systematically documenting specified components and as-designed systems 
verifying they have been installed, started up properly and then functionally tested to additionally verify 
proper operation.   

Training and Occupancy: 

In addition, training sessions of owner-personnel have been verified. See Appendix P examples. Also 
final project Operation & Maintenance (O&M) documents have been reviewed for completeness. 

The U.S. Green Building Council’s Leadership in Energy & Environmental Design (LEED) program has 
identified Fundamental Commissioning as a prerequisite (compulsory) process to be included in every 
LEED certified project.  As part of the commissioning process, the University of Illinois will be seeking 
US Green Building Certification under LEED v 3.0 for this project that will require Fundamental Building 
Systems Commissioning. 

This Summary covers the overall outcome of the Commissioning process for the Project, any history of 
deficiencies, outstanding issues, seasonal testing as may be scheduled at later date(s), functional 
performance of systems and verification by the CxA of the design meeting the OPR, Basis of Design 
as well as required documentation, training and overall compliance by the contractors   Each of these 
areas will be addressed with brief a summary, any analysis and recommendation.  

  

OPR - REVIEW 

The OPR is a follow-up overview to the University’s Project Scope, relative to the building architecture 
and systems selected for commissioning. It was utilized to establish a baseline of performance 
expectations to which the actual installed performance is compared.   
 
This OPR reflected the underlying assumptions and requirements that became represented in the 
construction documents.  The OPR was initially co-developed by the Planning Division and Fred Hahn 
Associate Director for FSQA Div. and confirmed by the AE at the owner’s request, and may be found 
in Appendix B.  
 
The Commissioning Authority is not responsible for design concept, design criteria or compliance with 
codes.  The Commissioning Authority does not verify the designers’ calculations or proof schematics 
or layouts in detail.  The Commissioning Authority uses his or her knowledge to provide input into the 
areas checked.  For example, the Commissioning Authority does not verify appropriate pipe or duct 
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sizing, but may provide comments on unusually tight or restrictive duct layouts and bends or a poor 
location of a static pressure sensor. 
  
In addition to the OPR citing directly related Codes and University Standards for energy efficiency 
environmental quality, the University-Required Program Statement (precedent and foundation of the 
OPR) clearly sets the requirements for Environmental and Sustainable Goals. 
  
OCCUPANCY REQUIREMENTS  
The New facility will be mixed occupancy use, students, instructors, classrooms and offices. 
Environmental conditions will be consistent with ASHRAE Standards cited below.  
  
PERFORMANCE REQUIREMENTS  
 
Mechanical Design Codes & Standards 
 
• University of Illinois at Urbana – Champaign Standards 
• All local codes and ordinances 
• Latest issue of American Society of Heating, Refrigeration and Air Conditioning 
  Engineers (ASHRAE) Handbooks on "Fundamentals" and "Systems" 
• Applicable ASHRAE Standards including Standards 62 and 90.1 
• Underwriters Laboratories (UL) 
• Sheet Metal and Air Conditioning Contractors National Association (SMACNA) 
• American Society for Testing and Materials (ASTM) 
• American National Standards Institute (ANSI) 
• Air Conditioning and Refrigeration Institute (ARI) 
• American Society of Mechanical Engineers (ASME) 
• Occupational Safety and Health Administration (OSHA) 
  National Fire Protection Association (NFPA) 
• National Electrical Manufacturer's Association (NEMA). 
 
Electrical Design Codes & Standards 

 
• University of Illinois at Urbana – Champaign Facilities Standards 
• All local codes and ordinances 
• National Electrical Code 
• American National Standards Institute 
• American Society for Testing and Material 
• Electrical Testing Laboratories 
• Illuminating Engineering Society 
• Institute of Electrical and Electronics Engineers 
• Occupational Safety and Health Administration 
• National Electrical Manufactures Association 
• National Fire Protection Association 
• Underwriters Laboratories 
• Americans with Disabilities Act 
 
 
Owner’s Project Requirements Version History: 
 
The following is a summary of the changes made to the Owner’s Project Requirement document 
throughout Pre-Design, Design, Construction, and Occupancy and Operations. 
 

Rev. No. Date Description 

 10/17/2011 Conceptualization 
 01/05/2012 Schematic Design 
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BASIS OF DESIGN - REVIEW 

The BOD for this project was developed by the Engineer of Record and may be found in Appendix C.  
  
Groundwork for the BOD started early in the Programming phase comparing various HVAC concepts 
suitable for this Project. 
  
The CxA, with the assistance of the FM, GC, OR/PM and A/E, discussed the Basis of Design Summary 
for those building systems selected for commissioning during the Design Phase and documenting 
commissioning related comments and Engineer responses.  While not specifically identifying each 
Design Review Comment as having come from or on behalf of the BOD, the formal contracted process 
by the F&S QA reviewers is to evaluate the Design and thus the BOD, for OPR - Scope and University 
Standards’ compliance.  Knowing revisions are often not completed in time for the next milestone, the 
formal review process for this Campus requires multiple reviews for “back-checking” not just one review 
midway or near the end of Design. 

  
The BOD covered the following areas: Architecture, Site, Structural, Plumbing, Domestic Water, 
Sanitary, Storm Water, Fire Protection, Utilities, HVAC and Controls, Testing and Balancing, Electrical, 
Lighting and Lighting Control, Communications, Alarm and Emergency Generator. 
Overall, the design was reviewed and comments provided by the F&S Commissioning team and the 
F&S Engineering group at each milestone SD, 50%CD, 95%CD, Bid Set and Addenda.  Responses 
are required from the AE Design Team for each phase Pre-construction through Bid Set.  Comments 
for Bid Set and any Addenda focus specifically to what was not yet evident or missed by the Design 
team commensurate of prior reviews. 
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Review Comments  
 

        

101 H 6.4 Add standard UIUC chilled water building control 
sequence.   

        

102 H 6.5 Add Mixed temperature sensor / transmitter (AI 
point) in mixing air chamber.   

        

103 H 6.5 

Add installation detail for Air Flow monitor station 
and show it on V-sheets and clarify how many 
straight section of ductwork needs to be provided. 
This product works well only if installed correctly 
& calibrated per manufacturers 
recommendations. Coordinate V- sheets and TC 
divisions of work. 

  

        
104 H 6.5 Add standard UIUC control panel detail.   

        

105 General 
Comment 

Show control devices in plan view, which should 
include control panels location, VFD location, 
DPT (differential pressure transmitter) location, 
etc. 

  

        

106 H 6.6 

Are there any occupancy sensors or space CO2 
sensors associated with VAV box zone controls? 
If there are then I.O. points should be shown on 
detail 5 and detail 6. Demand control ventilation 
CO2 and occupancy sensors are preferred way of 
UIUC control scheme, of course depending on 
space usage. 

  

        

107 H 6.6 Detail 5 - Add a control sequence for VAV Box 
with reheat and parameter heat.   

108 H 6.6 

Detail 5 - Add a note to this detail that “Radiation 
valve and reheat valve shall be provided with a 
separate signals. They cannot share IO point in 
terminal air box controller. 

  

109 H 6.6 Detail 5 - Add a control sequence for VAV Box 
with reheat.   

        

  H 6.5 Add a General Note to drawing that:" All relays 
shall be gold contact."   

        

  H 6.5 

Add a General Note to drawing that:" Optical 
Isolation (Isoverters) shall be used for all analog 
input points and analog output points to VFD's or 
any other controller / analyzer powered from a 
separate circuit." 
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  H 6.5 

Add a General Note to drawing that:" All VFD's 
shall be provided with four hard wired points and 
Data Connection shall be connected and 
integrated to primary BAS system by TC 
contractor." 

  

        
        
        

Specification Comments 
        

110 23 09 02-
8 

Page 8 - 2,2 / 2) Add clarification to title for 
Modulating low pressure steam valve. It should 
read Size 2" and larger, Flanged Eccentric Plug 
valve, and Leakage Class VI. 

  

        

111 23 09 93-
5 

Economizer Control- If OA temperature is less 
than 52 deg. F,  Modulate the mixed air dampers 
to maintain Mixed Air temperature at 55 deg. F.  

  
 

1 C4.0, HS1.0 

It may be most appropriate to run trap discharge line 
from Christopher Hall into Center for Wounded Veterans 
in order to eliminate condensate pump in vault, maybe 
condensate pump in vault to south as well.  This line 
could be run in the same conduit as the pumped 
condensate line between the building and the vault. We 
will research further. 

2 HS2.0 

Detail 6:  Air vent assembly should be standard 
corporation cock threaded into ductile iron pipe with 
male angle ball valve threaded into it.  Corporation cock 
should be in open position.  Ball valve should have key 
operator.  Purpose of corporation cock is that it has 
special threads for ductile on one side and FPT on the 
other. 

3 HS2.1 Detail 5:  Steam main bypass detail should not be 
needed given that steam main in vault is end of main. 

4 HS2.2 
Detail 1:  Increase CHW lines to 4" for durability if not 
for capacity.  We used to run nothing smaller than 6" 
anywhere. 

5 HS2.2 Our Steam Distribution Shop is confirming configuration 
of piping and valves in vault. 

6 H1.1 

Will west door at bottom of stairs be used by public?  If 
so it should have a cabinet unit heater.  If it is sized 
generously there will be no need for additional heaters 
in stairwell on floors above 

7 H1.3 If adequate cabinet unit heater is installed on first floor 
level no additional heat will be needed in the stairwell. 
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BACK CHECK 50% EXAMPLE USING 95% CDS: 
Yes each of these has been verified. 
 

8 H2.0 

The U of I Utilities Group has finally decided that the 
PRV station and relief valve will not be required for this 
project.  It took a long time to get to this decision.  Relief 
valve can be deleted as long as all components within 
the building steam system are rated for 125 PSIG.  Give 
consideration to humidifier (if any) and domestic water 
heater (if not adequately rated).  Small devices that are 
not adequately rated will require a dedicated PRV and 
relief piped into condensate pump receiver vent. 

9 H2.0 

The CHW lines through the building wall up to and 
including the valves should be the responsibility of the 
outdoor contractor.  This allows him to test against the 
valves before the building contractor has completed his 
work. 

10 H6.2, H6.3 

Fill connection should be connected to main upstream 
of air-dirt separator.  It can't be connected as a standard 
air separator given that the automatic vent is essentially 
integral. 

11 H6.2, H7.0 If there will be no PRV indicate such. 

12   I haven't checked the sequence but the circ. pump 
should be on below 40F and off above 40F. 

13 H6.6 I haven't checked the sequence but the VAV box and 
perimeter heat should be brought on together. 

14 H9.0 What is an "inverted cabinet" unit heater We prefer that 
cabinet unit heaters be floor mounted. 

15 H9.1 

Main Control Valve Schedule:  Only shut (isolation) 
valves should be line size.  Control valves should 
almost always be at least one line size smaller.  They 
should be selected based upon Cv. 

16 H9.1 Main Control Valve Schedule:  Positioners are not 
typically required on HVAC valve actuators. 

17 H9.1 
Main Control Valve Schedule:  Our current spec calls for 
the building CHW return valve to be resilient seated 
type but either one will work. There are pros and cons. 

18 H9.1 Main Control Valve Schedule: Eccentric plug valves are 
industrial. 

19 V 

A factory AHU arrangement drawing is still needed.  
One that provides plan and profile views with all internal 
components shown to scale and includes all access 
doors. 

20 V 
It is often more convenient to use an inline mixed flow 
return fan in lieu of a standard floor mounted housed 
centrifugal.  Not sure about this project. 
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The BOD complied with the University requirements. The Design also integrated VAV terminal boxes.  
Design Review Comments reminded the Engineer to meet the more stringent .4% occurrence of local 
design weather data. 

 
Roles, responsibilities, additional detailed requirements and procedures were provided in the project 
specifications under “General Commissioning Requirements”, section 01 9113.   These contract 
documents describe the process in more detail and also provide general instruction covering 
Construction Checklists, Test Procedures, forms, and other requirements used to guide the 
commissioning activities. 
 
The General Commissioning Specification was authored by the CxA.  The GC provided quality 
control and scheduling to the Project with only minor interpretation differences on timing of 
Documentation to the CxA. 

References were also developed for the technical specification sections to integrate the commissioning 
process with the project technical requirements.  The process was perceived adequately integrated 
with the normal construction process, (pre-functional checks, start-up activities, functional tests etc.).  
 
The following inset illustrates the first pages of 01 9113. 
 

 
 

  
 
 
INCORPORATING CHANGES DURING DESIGN 
 
Changes were incorporated by the Design Team as recommended by the Owner and the FS 
Design Review and Commissioning Groups. 
 
Commissioning comments on the Design Phases reside in Appendix K.   
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COMMISSIONING PLAN – DEVELOPMENT / IMPLEMENTATION 

Both the Cx Plan and the general Commissioning Specification explained roles and responsibilities of 
all associated participants; the CxA scope of work, listing of systems to be inspected and commissioned 
with expected documentation from the respective participants.  The two documents as well as the 
Equipment Progress Log were also used to track and verify receipt of Contractor deliverables from 
Submittals, I-O&Ms, Pre-functional Checklists, Startups, Contractor tests, Functional Performance 
Tests (CxA witnessed sequences and operations filling out the FPTs.)  The Project Architect also 
maintained a Submittal (approval) Log.  

The final version of the Project’s Cx Plan was authored by the Commissioning Authority (CxA), and 
supplemented by the aggregate information and updates provided by the A/E, University Project 
Manager (PM), and Contractors throughout the construction process as deemed appropriate to 
eventually form this overall Project Commissioning Record culminated at the end of the project.  
Throughout the commissioning process, the CxA revised the specific commissioning procedures and 
forms as deemed necessary to suit project field conditions and actual approved manufacturer’s 
equipment, to incorporate test data, procedural results, and scheduling for the commissioning tasks.   

 

GENERAL LIST OF SYSTEMS INSPECTED / COMMISSIONED 

1. Utilities: (Electrical, Chill Water, Heating Hot Water, Domestic Water, Communications, 
Alarm, Interior/Exterior Lighting) 

2. Building HVAC Systems: (Heating, DOA Ventilating, Air Conditioning, FCU’s) 
3. Outdoor Air Economizer serving HVAC Systems 
4. Building Automation System (managing, controlling, trending, graphics)  

 

COMMISSIONING SCOPING MEETING 

The “Kick off” meeting coordinated through the GC occurred on 01/09/2013.  The respective 
representatives of the GC, CA, PM, A/E and the Mechanical, Electrical, Controls, and TAB subs were 
in attendance.  Each building system to be commissioned was addressed, including commissioning 
requirements, anticipated start-up schedules and completion. All parties agreed on the scope of work, 
tasks, schedules, deliverables, and responsibilities and lines of reporting and communication for 
implementation of the Commissioning Plan during the scoping meeting.  
The CxA-finalized Commissioning Plan used the information gathered from the scoping meeting. The 
initial commissioning schedule was developed along with a detailed timeline by the GC.  The timeline 
was adjusted as construction progressed. 
 

COMMISSIONING SCOPE OF WORK 

In accordance with the Universal F&S Agreement to provide Commissioning Services on all major 
Capital Projects on the Campus for the University (in existence since 1999), the FSQA Inspection and 
Commissioning Group primarily follows ASHRAE Guide 0 with additional scope commencing with 
multiple reviews during Design; reviews (all) submittals; inspection of all construction; 
witnessing/verifying installations, startups, functional sequences and general performance in 
accordance with the BOD for utilities and MEP as well as specialty items i.e. elevators etc.. 
Commissioning activities in the Construction Phase proceeded from lower to higher levels of 
complexity.  For each discrete subsystem or system, testing at the lower level was completed prior to 
starting the next higher level of tests.  In general, the order of testing from lowest to highest was as 
follows: 
1. Witness Static “Contractor” tests (such as duct leakage tests) 
2. Verify Completion of Construction (MEP) Pre-functional Checklists 
3. Witness Start-ups 
4. Verify documentation of Control point-to-point checks 
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5. Verify Balancing Documentation 
6. Witness and verify documented Functional Performance Procedures 
7. Verify Training 
8. Confirm / recommend Acceptance (Substantial Completion) 
9. Acknowledge ready for Occupancy (Substantial Completion Concurrence) 
10. Verification during construction; this project achieved the following objectives according to the 

Contract Documents: 
• Ensure that applicable equipment and systems were installed properly and received adequate 

operational checkout by installing contractors. 
• Verify and document proper functional operational performance of equipment and systems. 
• Ensure that O&M documentation is complete or acknowledged date to be updated with 

updates. 
• Verify and document that systems and assemblies perform according to the BOD & OPR. 
• Verify that adequate and accurate system and assembly Record Documentation is provided / 

or acknowledged date to be provided to the owner. 
• Verify that operation and maintenance personnel and occupants are properly trained. 
• Utilize quality-based sampling techniques to detect systemic problems. 

  

SUBMITTALS - CONSTRUCTION PHASE 

The general contractor provided the CxA with major equipment hardcopy IO&M submittals for 
review/approval prior to installation.  This equipment documentation typically included typical 
installation and start-up procedures, performance data and temperature control drawings where 
relevant.  The subcontractors, GC, A/E and the Commissioning Authority discussed RFIs and change 
orders for potential impact to the OPR and/or operating parameter changes; added control strategies; 
sequences of operation, that was thought to affect commissioned systems.  Commissioning submittal 
comments are also shown in Appendix L.   
 
Verification of Installation during Construction 
Site Observation 
The FSQA Commissioning Inspection Group made periodic site visits to witness equipment and 
system installations, spot checking completed Construction Checklists submitted by the contractors.   
The CxA / Lead Inspector / commissioning group attended selected planning and nearly all job-site 
meetings in order to remain informed on construction progress and to update parties involved in 
commissioning.   
This process started at the beginning of the Construction Phase and continued through the current 
occupancy and operations (Warranty) period with actual verification of operational sequences and 
overall performance.   
The Center for Veterans in Higher Education is now operating with no known active problems or 
complaints as of this Report. 
Verification during the construction of this project achieved the following specific objectives according 
to the Contract Documents: 

• That applicable equipment and systems were installed properly and received adequate 
operational checkout by the installing contractors.  

• HVAC, electrical, plumbing and domestic water system each completed Contractor Checklists 
(Functional Checklist), Manufacturer’s startups (as specified) with Mfr. Supervision on VFD 
drives (as specified), emergency generation, and sequential functional testing with operational 
BAS graphics have been reviewed by the Cx group  

• See Listing of completed Startup Checklists and Functional Test Procedures in Appendix M.   
• Overall, minor quality issues relating to finishes, remote electronic (electrical sub-metering) 

access, calibrations / re-adjustment of approximately 20 Vertical Fan-Coil room units.   
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PRE-FUNCTIONAL CHECKLISTS, TESTS AND STARTUP 

Construction Checklists (CC) [Pre-Functional Procedures] The CCs are primarily static inspections 
and procedures to prepare the equipment or system for initial operation (e.g., oil levels OK, fan belt 
tension, labels affixed, gages in place, sensor calibration, etc.).  However, many Construction Checklist 
items entail simple testing of the function of a component, a piece of equipment or system which will 
be combined with the manufacturer’s start-up checklist.  
The contractor is required to provide a full checkout for each major piece of MEP equipment.  In general, 
the contractors are to complete CCs for all equipment and systems prior to formal performance testing 
of equipment or subsystems of the given system.   
These checklists were verified by the Commissioning team as having been completed by the installers.   
Example Contractor Tests and Startup Procedures may be found in Appendix I. The Lead Inspector 
has verified Startup procedures were properly followed and related documentation has been included 
within each hardbound O&M Manual.  
 
Completed Checklists:  

 

 
 
 
Examples of Contractor Tests and Start-up Verifications  
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REQUIREMENTS LEADING TO FUNCTIONAL TESTING 

The following sequential priorities were followed that would also not conflict with LEED goals: 
  

• Equipment is not (and was not) “temporarily” started (for heating or cooling), until installation 
checklist items and all manufacturers’ pre-start procedures are (were) completed.  Additionally 
moisture, dust and other environmental and building integrity issues have been fully addressed 
/ controlled.   

• System verification testing was not begun until Construction Checklists (Pre-Functional 
Checklists) and approved plans for Start-up and initial TAB and subsequent Startup(s) were 
accepted by the CxA for the HVAC system.  

• The controls system and equipment it controls were not functionally tested until all points had 
been calibrated and Construction Checklists were completed. (Note that the TC Contractor 
later re-verified the VAV Terminal Boxes using their automated VAV “Commissioning Tool” 
Software.).  Minor questions pending resolution did not prevent system checkout and 
commissioning from proceeding.  

• Equipment operation was not allowed until the envelope was completely enclosed and ceilings 
were complete, and the IAQ Plan was fully met. 

• TAB was not performed until the controls system had been started, calibrated, sufficiently 
functionally tested, and approved by the A/E. 

 
FUNCTIONAL TEST PROCEDURES (DEVELOPED by CxA) 
  
Overview 
Functional testing is the dynamic testing of components and systems (rather than just components) 
ideally under full operation.  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.  The systems are run through the control system’s sequences of operation and 
components are verified to be responding as the sequences state.  The CxA develops Test Procedures 
in a sequentially written format for Contractor testing and documenting of the actual performance 
witnessed by the CxA. 
  
Functional testing and verification may be achieved by manual testing (persons manipulate the 
equipment and observe performance) or by monitoring the performance and analyzing the results using 
the control system’s trend log capabilities or by stand-alone data loggers.  The CxA will follow the 
specifications and use judgment where needed to determine which method is most appropriate.  
According to the specifications, not all pieces of identical equipment necessarily receive in-depth 
testing.   
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PREREQUISITES FOR FUNCTIONAL PERFORMANCE TESTING 

The following as-applicable prerequisite checklist items are required to be listed on respective 
associated test form(s) and be completed prior to being checked off by the Commissioning Authority 
(CxA) prior to functional testing. 
 
 
 
Checklist for GC/CxA prior to Functional Testing 

Post Startup Pre-Requisites for Functional Performance Testing CM 
Verified 

CxA 
Verified 

All related equipment has been started up and start-up reports have been submitted 
and approved by the A/E and Construction Checklists have completed by contractor.   

All control system functions for this and all interlocking systems are programmed and 
operable per contract documents, including final set-points and schedules with 
debugging, loop tuning and sensor calibrations completed. 

   

Piping system flushing complete and required report approved.   

Water treatment system complete and operational.   

Test and balance (TAB) complete and approved for the Hydronic and air systems.   

All A/E punch-list items for this equipment corrected or at least confirmed for resolve.   

Safeties and operating ranges reviewed by Operations.   

Test requirements and sequences of operation included.   

Sufficient clearance around equipment for servicing.   

Record of all values for pre-test set-points changed to accommodate testing has been 
made and a check box provided to verify return to original values (control parameters, 
limits, delays, lockouts, schedules, etc.). 

   

Other miscellaneous checks of the CC checklist and start-up reports completed 
successfully.   

  
EXECUTION OF FUNCTIONAL TESTING PROCEDURES 

Overview and Process 
For any given system, prior to performing functional testing, the CxA will wait until the respective CC 
has been submitted with the necessary signatures, confirming that the system is ready for functional 
testing.   

Each Contractor shall conduct a thorough and systematic performance test of each individual element, 
subsystem, and total system, in the presence of the Architect/Engineer and Owner.  Test(s) shall 
demonstrate that all systems and components operate, in all reasonable respects and comply with the 
requirements of the contract documents.   Notably test all control, alarm, and specialty systems integral 
to or necessary for the proper functioning of the building. 

• The control system is tested before it is used to verify performance of other components or 
systems.   
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• The air balancing and water balancing is completed and systems “debugged” before functional 
testing of air-related or water-related equipment or systems.   

• Testing commences from components to subsystems to systems and finally to interlocks and 
connections between systems.   

 
 

The contractor performs the testing and the CxA oversees and witnesses the functional testing of all 
equipment and systems according to the OPR and the Specifications.  The CxA ensures the FT is 
documented.  This Project required the Contractors to make ready for witnessing by pretesting, 
documenting their FT procedures and handing them to the CxA for review before agreeing to schedule 
the final witness testing. 

The completed Functional Test Procedures reside in Appendix I.   

Change orders for this Project have not hampered or substantially altered the intent of the Project or 
the Commissioning process. 

The University Facilities and Services Inspectors were involved throughout the construction Process 
observing installation, Contractor (pressure) tests, startups, and witnessing of operational / Functional 
testing.   
 
The Controls Contractor submitted their point to point checkout / verification sheets and their graphic 
based control logic sheets.   The CxA has requested additional Controls Contractor verification proving 
calibration has been completed for all devices.  This was provided by the CC.   
 
 
The TAB reports were submitted. The Air Report was submitted 08/10/15 and the Water Report was 
submitted 08/06/15.  Final TAB Reports were provided with Final O&M Manuals. 
 
 
Verify and document proper functional operational performance of equipment and systems. 

• Sensors were calibrated and Offsets were incorporated to stabilize operation / humidity 
conditions. Appendix O illustrates calibrations and graphics verifications. 

• The major Utilities metering were calibrated by F&S IT Building Automation Service Group 
Engineers.   

• The FS QA Cx team witnessed the Temperature Control Contractor point-to-point 
checkouts and some calibrations (adjustments when appropriate for re-calibrations). 

• Lighting and Lighting-Control were verified to be properly operating and witnessed by the 
CxA. 

• Other “Non-LEED” systems such as Elevators, architecture structure, windows, doors, 
hardware, meeting rooms, other mechanical / electrical services (emergency generator & 
ATS) function properly. 

 
O&M MANUAL REQUIREMENTS 
 
The requirements for the Manuals were incorporated into the project specifications as noted earlier.  

As of this Report, the Lead Inspector verifies the Owner has received acceptable O&M Manuals. Refer 
to Appendix Q for Table of Contents. 

 

SYSTEM COMMISSIONING SUMMARY 

With respect to their Division of responsibility, each Contractor was required to conduct and record a 
functional test of each individual (major) element, subsystem, and total system, then repeat the same 
procedure matching this data in the presence of the Architect/Engineer, CxA and Owner (at the 
Owner’s option to attend).   
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Completed Testing demonstrated respective systems and components operated in all reasonable 
respects and comply with the intent of the contract documents.  
Testing (including control, alarm, and specialty systems) integral to or necessary for the proper 
functioning of the building, included but was not limited to: 
• All Electrical Systems including lighting; (Note that Electrical Systems involved testing early on 

and are associated with the Pre-Functional Phase or Contractor Testing.) 
• Building Automation Systems Control 
• HVAC, including economizer, and AHU-01. 
• Plumbing & Domestic Water 
• (Non-LEED Testing performed by F&S QA) 

Fire Alarm System 
Elevators (Also State approval) 
Subgrade utilities (pressure tests) 
Building Architecture, in-wall and above ceiling inspections, pipe and duct pressure tests. 
 

Refer to Appendix M for a List of completed major mechanical and electrical FT Procedures. 
In accordance with the Specifications, the CxA would require the Contractor to correct or adjust 
deficiencies in operation noted during testing and required resolution prior any retest.   
Commissioning related deficiencies primarily occurred with temperature control (a few “cold” rooms 
and a couple rooms were cross-labeled.  
 
The following additional concerns were resolved or in the process of being resolved by the Engineer, 
Contractors and Manufacturers.   

• The BAS DDC Inspecting Supervisor verified sampling was performed in accordance with 
Specifications.   
 

• AHU-1 had an issue with the outdoor air damper being installed as a two position damper, 
instead of a modulating damper. This has been replaced. 

 
Verify and document that systems and assemblies perform according to the OPR.  
 
To summarize, all systems control as per the Specifications, operate and function in accordance with 
the Project’s scope and requirements.  We continue to notice on recent and current projects: the actual 
Building operating schedule is longer than that modeled and that Setbacks have not been finalized.  
Otherwise: 

• Lighting and related control function as designed.   
• The air conditioning has been functioning.   
• Ventilation has been monitored along with utilities being used. 
• Heating (re-heating) has been functioning since early Summer.   
• Deferred testing of the seasonal heating mode will be conducted in November 2015. 

Testing of AHU-01 to verify sequences are optimized utilizing economizer appropriately 
and maintaining set points within accepted tolerances.   
 

Verify that adequate and accurate system and assembly documentation is provided to the owner. See 
also Verification of Installation & performance of Systems Checklist. 

• We have received electronic (PDF) Draft set of O&M Manuals which include one-line 
diagrams and the Pre-Functional and Functional Forms for the Project.   

• As-Builts were periodically reviewed during the Construction Phase.  The Architect has 
received the final As-Built drawings to complete the Project Record Drawings. 

• The Architect is under contract to provide Record Drawings as their final obligation.  
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Utilize quality-based sampling techniques to detect systemic problems. 
The BAS DDC Inspecting Supervisor verifies sampling was performed in accordance with 
Specifications.  
Periodic monitoring using the BAS Graphics in addition to onsite inspections were used to identify 
potential issues. 
All issues and requested changes have been addressed.  Those that have not either been corrected 
or scheduled for resolution will remain on the Punch List until resolved or accepted by the Owner as 
is.   

 
 
TRAINING REQUIREMENTS 
 
Verify that operation and maintenance personnel and occupants are properly trained.   
Training requirements were established during the Design Phase and were incorporated into the project 
specifications for each system that required training.  In cooperation with the other Contractors and the 
Architect/Engineer, the Contractor Responsible for the equipment/system provided formal training in 
operation and maintenance as it related to the building, including each separate element, controls and 
interfaces. O&M manuals were to serve as the basis for Owner training.  Contractors maintained formal 
record of dates, names of attendees, duration of each training session, and materials covered.  Owner’s 
Representative and Architect/Engineer were expected to sign the Record.  The Architect/Engineer 
provided discussion of design concepts. 
See also the Verification of installation & performance of Systems Cx Checklists. 
The Lead Inspector verifies Sign-in Sheets have been received and will be included with the O&M 
Manuals. 
• Training / attendance verifications have been provided.   
• The Lead Inspector verifies all training has been scheduled and/or provided – attendance 

documented and accordingly included with the O&M Manuals.  Refer to Appendix P for example. 
 

 

COMMISSIONING ISSUES LOG 
 
The Issues Log may also be known as deficiency or non-conformance reports.  Note that as Issues are 
resolved the subsequent published Log may only include outstanding items. During this project we 
noted numerous issues that needed to be addressed during commissioning of the MEP systems.  We 
are down to zero open items as of the writing of this report. 

Commissioning Issues are submitted as soon as they are discovered during the Construction and 
Occupancy and Operations Phases and logged in the University’s online to tracking system “PRZM”.  
All PRZM open issues must be satisfied by the Contractor in order to be closed by the PM for 
Contractors to be paid.  

The Issues Log then summarizes the issues and provides issue status at-a-glance for those outstanding 
items.  Refer to Appendix N for example and current status.  

 
RESOLVING COMMISSIONING ISSUES AND RETESTING 
 
The Inspectors and CxA recorded deficiencies identified during the verification testing on an issues list 
and reported to the owner.  The deficiency report includes some detail of the components or systems 
found to be non-compliant with the parameters of the test plans.   
Corrections of minor deficiencies identified may be made during the test(s) at the discretion of the CxA 
with the concurrence of the owner.  In such cases the deficiency and resolution will be documented 
accordingly.  Every effort will be made to expedite the testing process and minimize unnecessary 
delays, while not compromising the integrity of the procedures. 
For identified deficiencies:   

If there is no dispute on the deficiency and the responsibility to correct it: 
The contractor corrects the deficiency and notifies the CxA that the equipment is ready to be 
retested.  The CxA reschedules the test and the test is repeated. 
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If there is a dispute about a deficiency or who is responsible: 
The deficiency is documented on the issues form and a copy given to the GC/OR.  Resolutions 
are made at the lowest management level possible. Final interpretive authority is with the GC/OR 
and the A/E.  The CxA documents the resolution process. 

Once the interpretation and resolution have been decided, the appropriate party corrects the 
deficiency and notifies the CxA that the equipment is ready to be retested.  The CxA reschedules 
the test and the test is repeated until satisfactory performance is achieved. 

An Issues Log has been compiled between the GC and the Lead Inspector. It was summarized and 
was continually updated. Completed issues may either “roll off” or hidden such as row hiding in an 
Excel spreadsheet.  Refer to Appendix N for an excerpt of the Issues Log. 
 

DEFERRED TESTING 

Unforeseen / Deferred Tests:  If any test cannot be completed due to the building structure, required 
occupancy condition, or other deficiency, the functional testing may be delayed upon approval of the 
owner.  These tests are conducted in the same manner as the seasonal tests as soon as possible.   
Seasonal Testing:  Seasonal variation in operations or control strategies may require additional testing 
during the opposite season to verify performance of the HVAC system and controls.  During the 
warranty period, seasonal testing and other deferred testing is completed as required to fully test all 
sequences of operation.  F&S QA and the Owner coordinate these activities.  Tests are executed and 
documented, with deficiencies corrected by the appropriate contractors.  Any final adjustments to the 
O&M manuals and as-builts due to the testing are subsequently completed as the case may be by the 
Contractor or later by the Owner. 
Construction contracts require participation of the Contractors throughout the Warranty period as 
discoveries arise.  In this case occupancy did not occur until August-September.  Accordingly, 
Contractors will still be expected to participate / resolve any latent deficiencies.  

 

FINAL ACCEPTANCE 

Architect/Engineer make the final inspection with the General Contractor to ensure completion of all 
contract requirements. The Lead inspector and CxA verifies that any outstanding items are complete, 
before the contractors can receive their final payments. 
 
FINAL COMMISSIONING REPORT (update of this Cx Report) 
After completion of all commissioning activities, the Commissioning Authority will update this report 
becoming the Final Report documenting the overall results of the commissioning process.  
The CxA recommends acceptance of the completed commissioning process and related 
documentation as provided to the owner.   
See Appendix O showing example graphics confirming stable operation. 

 

CONTINUAL VERIFICATION DURING WARRANTY PHASE 

Verification during and post construction of this project is intended to achieve the following specific 
objectives according to the Contract Documents: 
• Ensure that applicable equipment and systems are installed properly and receive adequate 

operational checkout by installing contractors. 
• Verify and document proper performance of equipment and systems. 
• Ensure that O&M documentation is complete. 
• Verify and document that systems and assemblies perform according to the OPR. 
• Verify that adequate and accurate system and assembly documentation is provided to the owner. 
• Verify that operation and maintenance personnel and occupants are properly trained. 
• Utilize quality-based sampling techniques to detect systemic problems. 
• Verify proper coordination among systems and assemblies. 

 
The CxA verifies the above objectives have been achieved and where applicable additional 
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documentation has been provided.   
 

WARRANTY PERIOD & 10 MONTH REVIEW 

During the warranty period, seasonal testing and other deferred Contractor testing required are to be 
completed according to the specifications.  Tests are executed and deficiencies corrected by the 
appropriate subs and witnessed by the CxA group.  Any final adjustments to the O&M manuals and as-
builts due to the testing are made at that time by the contractors.  In accordance with the University 
standard F&S Services agreement, approximately 10 months into the warranty period, a one day review 
session is to be held on site to review systems operation with O&M staff prior to expiration of the 
warranty.  Appendix R in the Manual, 10th Month Warranty Review Walkthrough (scheduled for 6/20/16) 
is designated to include the results of this session. 
 

LESSONS LEARNED REVIEW 

After completion of all commissioning activities and before the end of the warranty period, a 'lessons' 
learned review is to be held on site with the Commissioning Team in attendance.  The purpose of the 
review session is to obtain honest, objective, and constructive feedback on the effectiveness of the 
commissioning process used and changes that will improve the delivered project.   
The outcome is summarized, acknowledging  

• The TC and TAB contractors are improving their documentation via following the specifications. 
• Documentation outside of traditional O&M Manuals designated for a Systems Manual continue 

to be sporadic. 
• We still have issues with the contractors saying they are ready for commissioning. We get to 

the project and have to reschedule the commissioning, because of items not being completely 
ready for us. 

 
 

CONTACT INFORMATION 

Refer to Appendix E – Contacts for Construction Team. 
Refer to Appendix F – Contacts for Design Team. 
Refer to Appendix G – Contacts for the Project Team. 
Refer to Appendix H – Contacts for the Commissioning Team.  
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APPENDIX A – COMMISSIONING PROJECTED SCHEDULE 
 
 

 Start 

Bid and Award       Dec/2013 
Submittals    Feb/2014 
Commissioning Kick-off Meeting               Jan/2014 
Construction        Jan/2014 
Startups                                      April/2015 
TAB                                       Aug/2015 
IAQ Test or Flush-out (Requires stable Trends)   Aug/2015 
Functional Test Forms Distributed   Feb/2015 
Inspections through Final Witness Functional Performance Testing       July/2015 – Aug/2015 
Substantial Completion   Aug/2015 
Warranty Phase (base 1 calendar year)                   Aug/2015 - Aug/2016 
10 Month Walkthrough                                     June/2016 
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APPENDIX B – OWNER’S PROJECT REQUIREMENTS 
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APPENDIX C – BASIS OF DESIGN 
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APPENDIX D – PRE-FUNCTIONAL CHECKLISTS & FUNCTIONAL TEST PROCEDURES 
 
Construction Phase Start-Up Sheets & Functional Test Forms 
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APPENDIX E – CONSTRUCTION TEAM 
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APPENDIX F – DESIGN TEAM 
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APPENDIX G – PROJECT TEAM 
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APPENDIX H - FACILITIES & SERVICES COMMISSIONING & INSPECTION GROUP 
 
 

Name Title Phone Email 

Brian Huckstep Lead Inspector/Construction Superintendent LEED AP (217) 333.1852 bdhuckst@illinois.edu 
Jonathan Jakobsson Lead Inspector/Construction Superintendent (217) 265-6849 jakobssn@illinois.edu 

Randy Bachert Mechanical Construction Superintendent (217)714-9489 rlbacher@illinois.edu 
Al Halberstadt Electrical Construction Superintendent (217) 244-6183 hlbrstdt@illinois.edu 

Randy Grace Mechanical Construction Superintendent (217) 244-5079  rgrace@illinois.edu 
 
 
 

    
Fred Hahn Associate Director (217) 244-8989 fjhahn@illinois.edu  

Dave Lancaster Electrical Construction Superintendent (217) 300-2347 dlancast@illinois.edu 
    
Bryan Elliott Mechanical construction Superintendent (217) 300-0028 belliot1@illinois.edu 
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APPENDIX I – PRE-FUNCTIONAL CHECKLISTS & FUNCTIONAL TEST PROCEDURE 

 
AHU-01 example: 
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Fin Tube Radiation Example: 
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Lighting Controls Example: 
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Heat exchanger functional test 
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Appendix J - TAB Report Example 
 

Air TAB Report 
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Hydronic TAB Report 
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Appendix K - CxA Design Reviews 
 

Example listing 
 

 
 

 

 
 

Back check example early reviews. 
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Appendix L – Partial listing of CxA Review of Shop Drawings, Submittals 
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Example of Submittal Reviews 
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Appendix M – List of PFC & FT Template Procedures 
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Template Functional Test Procedures 
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Appendix N- Issues Log 
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APPENDIX O - E x a m p l e  BAS Graphics Verification 
 

Utilities 

 
 
Chilled Water Entrance 
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  AHU-1 

 
 
 
 
Heat Exchanger-Reheat 
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   Heat Exchanger-Perimeter 

 
 
Misc. 
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VAV Boxes 
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Appendix P –Owner Training  
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Appendix Q – O&M Manuals 
 
 

Table of Contents 
 

Commissioning Report 

O&M Received records 

Heat Exchanger 
 

Generator and Transfer Switch 

Elevator 

Electronic Record Drawings 
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O&M’s received.  
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Heat Exchanger 
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Generator 
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Elevator 
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ELECTRONIC RECORD DRAWINGS 
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Appendix R – 10 Month Warranty Walkthrough 
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APPENDIX S – PROPOSAL FOR BUILDING INSPECTION AND COMMISSIONING 
 

Subject: University of Illinois at Urbana-Champaign Center for Veterans in Higher 
Education, UIUC Building # 1294 
PROPOSAL FOR BUILDING INSPECTION AND COMMISSIONING 

 
At your request, the F & S Division is pleased to submit to you a proposal for construction inspection, 
systems commissioning and project close-out services. We are confident that these services, representing 
our revised and expanded role in the construction process, will be of great benefit in providing contract 
compliant and functional facilities. These services will also allow a smoother, less time consuming transition 
from construction to occupancy. The following information details our proposed scope of services, the 
organization for providing those services, and an estimate of fees. 

 
PROPOSED SCOPE OF SERVICES 

 
Design Phase 

 

1. Review the Project Owner’s Scope (i.e. Owner’s Project Requirements), subsequently the Designer’s 

Basis of Design (BoD) as detailed. 

2. Prepare specifications to be included in the Construction Documents that describe and detail the 

Commissioning process. 

3. Preview Contractor-provided / prepare pre-functional test procedures for inclusion in Construction 

Documents. 

4. Review Construction Documents at Design Development (DD), 50%, 95% and 100% completion 

stages. 

 

Bidding and Award Phase 
 

Attend Pre-bid Meeting to provide an overview of construction inspection, component inspections systems 
commissioning and project closeout initiatives that will be employed in this project. Provide a brief 
introduction to the process, paperwork, and Construction Team’s roles and responsibilities. 

 
Construction Phase 

 
1. Attend Pre-construction meeting to explain (in detail) construction inspection procedures, 

commissioning activities, utilize the commissioning plan (developed/updated for the Project) and 
project close-out requirements. 

2. Advise the successful bidders of the inspection, commissioning and project close-out schedule 
requirements for incorporation into the Project Master Schedule. 

3. Provide inspection services, to confirm work is in conformance with contract documents, for the 
duration of the construction, during substantial completion and prior to final acceptance. Recommend 
stop any work that is observed in nonconformance and notify the Project Manager immediately.  
Make recommendations for corrective actions. 

4. Meet, as needed, with construction team to establish activities and schedules for inspecting and 
commissioning the building. Attend routine progress meetings. 

F&S Quality Assurance Div, Inspection and Commissioning Services page 1 of 3 
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COMMISSIONING & INSPECTION PROPOSAL 

 

 
5. Review shop drawings, submittals and change order proposals for technical coordination of all 

components. 

6. Observe all pre-functional / testing procedures and equipment start-up and activations which are 
required by the contract documents. Provide written reports of results.  Require tests to be repeated 
as necessary to confirm correction of any problems discovered. Coordinate resolutions of all 
problems relating to test failures. 

7. Implement building systems commissioning procedures. Reaffirm roles and responsibilities with 
project team members as per the Contract Documents. Observe and document functional 
performance procedures (Project Contract requires Contractors to perform work) to verify equipment 
or system installations are in compliance with the Contract Documents. 

8. Participate in the Substantial l Completion process. Provide input to the A/E for the punch-list. Review 
submitted O&M Manuals. Organize and coordinate required operator training and systems 
demonstrations. 

9. Insure that all Substantial Completion punch-list items are fully completed. Make recommendation 
when work is ready for final inspection. Make final inspections and assist A/E with all closeout 
procedures. 

10. Finalize Commissioning Report. 

11. Coordinate with the Architect ensuring the Contractor assembles the Systems Manual sets making 
available relevant system(s) information for subsequent re-commissioning. 

12. Coordinate and confirm schedules for Contractor/Manufacturer provided Training and be completed 
within the Warranty period. 

 
Warranty and Maintenance Phase 

 
1. Establish and implement administration and management procedures for processing maintenance and 

warranty requests. Insure resolutions for all requests are implemented. Maintain a Warranty / 
Maintenance Activity Log. 

2. Establish and implement administration and management procedures for Preventative Maintenance 
Program to be performed by the F & S Division during the warranty period. 

3. Conduct a tenth-month walk-through of the project with Operation and Maintenance personnel. 

4. Review Warranty and maintenance log and confirm that no issues are outstanding. 

5. Prepare final Project Closeout Report. 
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PROJECT ORGANIZATIONAL STRUCTURE 
 

University of Illinois Board of Trustees 

Facilities and Services Div    

 

Engineering Services Project Planning Construction Services 

Engineering Design Review 

Quality Assurance Inspections & Commissioning 
 
 

CxA Lead Inspector Inspectors 
 
 

Project Contractors  Project Management 

Project Architect 

Project Engineer 

 
 
 

The F & S Division’s assigned Project Inspection Liaison (Lead Inspector) will remain the single point of 
contact for the Project Team during Construction and W arranty. All correspondence, inspection comments 
and commissioning criteria will flow through this representative. The Liaison will dispatch inspection 
and commissioning personnel and distribute all documentation of observations and reports. 

 
Construction inspection and systems commissioning will be performed by technically qualified F & S 
Division craftsmen, each having multiple years of experience commissioning University owned buildings 
and will be specifically assigned to this project. Staff will have a full understanding of the conditions 
specified in the contract documents and be prepared to enforce its requirements. 

 
Engineering support will be provided by F & S Division Engineering and Utilities Services. Civil, 
Mechanical and Electrical engineering disciplines are represented in this group, with advanced expertise 
in the areas of controls, utilities, heating and ventilation systems design, and testing and balancing. 
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UNIVERSITY OF ILLINOIS URBANA-CHAMPAIGN 
OPERATION AND MAINTENANCE DIVISION 

 
Professional Services Agreement  

PROJECT INSPECTION AND COMMISSIONING 
Revised May 28, 2002 

 
A. Project Proposal 

 
B. Site Selection 

 
C. Project Conceptualization 

 
• All project budgets shall include within their Owner’s cost, a line item for Commissioning 

and Inspection services. This budget will also be shown in CDB budgets (but funds are not 
included in the CDB funds). 

 
• Provide proposal for Inspection/Commissioning services. 

 
• For projects with an estimated construction cost under $10M, 1.5% fee will be used. This 

fee will be computed on the budgeted construction cost with .5% designated for design 
phase, .75% for construction phase and .25% for warranty phase. Billing of fees will occur 
at the beginning of each phase. 

 
• For projects with an estimated construction cost over $10M, the fee will be negotiated based 

upon the projected number of man-hours to perform the services and an associated fully 
burdened labor rate. Billing of fees will occur at the beginning of each phase. 

 
• All proposals will include a projection of the number of man-hours required to complete 

commissioning activities for all specified systems. 
 
D. Project Feasibility 

 
E. Program Statement Development 

 
F. Funding Sources 

 
G. Project Approval 

 
• When a fee is provided to O&M, the fee will be computed on the budgeted construction 

cost. 
 
H. A/E/CM Selection 

 
• Attend meeting among PDC, Consultant(s), and Inspection/Commissioning Team members 

to discuss the pre-construction phase roles, the construction phase roles, on-site 
responsibilities and any duplication of services prior to negotiation of the consultant’s 
services. (See attached Description of Services) 

 
I. Program Verification 
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• Review the Program Verification Documents to make sure documents contain requirements 
that support the commissioning objectives. Deliver comments to PDC. 

 
J. Schematic Design 

 
• Review the Schematic Design Documents to make sure documents contain requirements 

that support the inspection/commissioning objectives. Deliver comments to PDC. 
 
K. Design (BOT) Approval 

 
L. Design Development 

 
• Review the Design Development Documents to make sure documents contain requirements 

that support the inspection/commissioning objectives. Deliver comments to PDC. 
 
M. Construction Documents 

 
• Prepare specifications to be included in the Construction Documents that describe and detail 

the Inspection/Commissioning process. 
 

• Prepare specifications for standard Close Out language to be included in the Construction 
Documents. (See Attached Section 01700 – language to be modified.) 

 
• Prepare pre-functional test procedures for inclusion in Construction Documents. 

 
• Review the Construction Documents at 50% and 100% completion stages, to make sure 

documents contain requirements that support the inspection/commissioning objectives. 
Deliver comments to PDC. 

 
• Review the Bidding Documents to confirm all agreed upon comments were incorporated 

into the drawings and specifications. Deliver comments to PDC. 
 
N. Bidding and Award 

 
• Attend Pre-bid Meeting to provide an overview of construction inspection, systems 

commissioning, and project closeout initiatives that will be employed in the project. Provide 
a brief introduction to the process, paperwork, and Contractors’ roles and responsibilities, as 
described in the Bidding Documents. (See attached Pre-bid Meeting Script) 

 
• Assist PDC in Evaluating the Consultant 

 
O. Construction 

 
• Attend Pre-construction Meeting to introduce the Inspection/Commissioning Team and to 

explain (in detail) construction inspection procedures, commissioning activities and project 
close-out requirements, as described in the Contract Documents. (Sample Agenda Items 
Attached). 

 
 

2 
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• Advise the successful bidders of the inspection, commissioning and project close out 
schedule requirements for incorporation into the Project Master Schedule, as described in 
the Contract Documents. 

 
• Provide inspection services, as required, to help confirm work is in conformance with 

Contract Documents, for the duration of the construction, during substantial completion, 
and prior to final acceptance. Deliver inspection reports to PDC. Make recommendations 
for corrective actions to PDC. 

 
• All inspection comments are prepared by individual Inspectors but distributed by the Lead 

Inspector to PDC, the Consultant, and the O&M Liaison. If comments are of an emergency 
nature, Inspectors may immediately discuss directly with the Consultant, then follow up in 
writing to PDC, the Consultant, and the O&M Liaison.  Responses are expected from the 
Consultant if they do not concur with O&M. The Inspection Team will provide a weekly  
log to PDC. The Log should be included in the weekly progress meeting minutes. 

 
• Attend all progress meetings, recognizing that conflicts may occur occasionally. Meet, as 

required, with construction team to establish activities and schedules for inspecting and 
commissioning of the building and its systems. 

 
• Review shop drawings, submittals, RFI (Request for Information) responses, and RFP 

(Request for Proposal) for technical coordination of all system components. Deliver 
comments to PDC. 

 
• All shop drawings are submitted to the O&M Inspection Team Clerk simultaneously with 

the Consultant. O&M comments are returned to PDC and Consultant within (5) working 
days. Responses are expected from the Consultant if they do not concur with O&M. Upon 
approval by the Consultant(s), one copy of each shop drawing should be returned to the 
O&M Inspection Team Clerk. If all are provided during the course of the project, no 
additional sets are required at the finish of the project. 

 
• Observe all testing procedures and equipment start-up and activations, which are required by 

the Contract Documents. Provide written reports of results to PDC. Advise the project 
team of any tests that need to be repeated and confirm the corrective requirements of any 
problems discovered. Coordinate resolutions of all problems relating to test failures with the 
project team. 

 
• The Inspection/Commissioning Team must receive (24) hour notification of all testing, that 

is to be done by the contractor, according to the Contract Documents. Inspectors will 
observe and confirm all testing. Consultant shall attend, as required, to provide system 
design information. Forms for documenting the results will be provided, collected and filed 
in the final commissioning report. (See attached form) 

 
• The Inspection/Commissioning Team must receive (72) hour’s notification of all equipment 

start-ups that are indicated in the Contract Documents. Inspector will observe and confirm 
all start-ups. Consultant shall attend, as required, to provide system design information. 
Forms for documenting the results will be provided, collected and filed in the final 
commissioning report. 
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• Implement building systems commissioning procedures. Reaffirm roles and responsibilities 
with the project team per the Contract Documents. Perform and document functional 
performance tests to verify equipment or system installations are in compliance with the 
Contract Documents. 

 
• The Contractors will conduct a thorough and systematic performance test on each individual 

element, subsystem, and total system. These tests will be conducted in the presence of the 
Inspection/Commissioning Team. The Consultant shall attend, as required, to provide 
system design information. Test will demonstrate that all systems and components operate  
in all reasonable respects and comply with the requirements of the Contract Documents. 
(Checklists included in attached Section 01700 – language to be modified). If items are 
discovered during performance testing that may prevent Owner’s acceptance of the project, 
notify PDC in writing immediately. 

 
• Review submitted O&M manuals. Deliver comments to PDC. Organize and coordinate 

required operator training systems demonstrations with the project team. 
 

• The Contractors and the Consultant(s) will provide formal training in the operation and 
maintenance of all building systems as specified in the contract documents. O&M manuals 
shall be the basis of this training. All videotaping of the sessions will be determined by the 
project team and performed by O&M. Other training may be required from the 
manufacturer for special equipment as specified in the Contract Documents. 

 
• Participate in the substantial completion process, advising PDC regarding the condition of 

the project with respect to substantial completion.  Deliver comments to PDC. 
 
P. Substantial Completion 

 
• Provide input for the punchlist, which is prepared by the Consultant and attached to the 

Certificate of Substantial Completion. Deliver comments to PDC. Items identified by 
O&M shall be included on the Consultant’s punchlist or the Consultant shall provide 
justification for not including them. 

 
• Assist PDC in Evaluating the Consultant and Contractors. 

 
Q. FF&E (if applicable) 

 
R. Occupancy 

 
S. Warranty 

 
• Establish and implement administration and management procedures for processing 

maintenance and warranty requests. Insure resolutions for all requests are implemented. 
Maintain a Warranty/Maintenance Activity Log. Keep PDC apprised of the status of all 
warranty items. 

 
• The Lead Inspector will be responsible for getting all warranty issues corrected, confirmed 

and documented. (See Attached form). Keep PDC apprised of the status of all warranty 
items. 
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• Conduct a nine-month “walk-through” of the project with Operation and Maintenance 
personnel. Review Warranty and Maintenance Log and confirm that no issues are 
outstanding. Deliver comments to PDC. 

 
• PDC will schedule and conduct the 11-month Warranty “walk-through” Meeting with the 

project team. The Lead Inspector will attend. 
 

T. Final Completion 
 

• Finalize Commissioning Report. 
 

• Make final inspection (when notified by the Contractors that the substantial completion 
punchlist is complete) with Consultant to determine if all of the punchlist items are fully 
complete.  Deliver comments to PDC. Assist the Consultant with all close out procedures. 

 
• Prepare final Project Closeout Report. 

 
• Assist PDC in Evaluating the Consultant and Contractors. 

 
U. Post-Construction Evaluation 

 
• Participate in the post-construction evaluation of the delivery process for the project. 

 
 
 
Documentation Required 
 Project Plans 
 Approved Shop Drawings 
 RFI 
 RFP 
 Executed Change Orders 
 Meeting Minutes 
 Project Schedules 

Organization of Staff (See Attached) – 

 
PDC 2/21/01 
O&M Revisions 3/19/01 
PDC Revised 05/28/2002 
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