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(PREBID ADD 002 - 06/11/2021) 

SECTION 1.E 

SPECIAL CONDITIONS  

1. DEFINITIONS 

 

a. "Drawings" 

 

Drawings referred to in and accompanying Project Manual consist of Drawings 

prepared by and bearing name of below defined Engineer, bearing May 13, 2021. 

Air Handler BAS Upgrades in CCA and UMTH. 

 

b. Mechanical & Electrical Engineer 

IMEG 

Tony D. Zehnle 

15 Sunnen Drive, Suite 104 

St. Louis MO, 63143 

Phone: (314) 951-2520 

Fax: (314) 645-1173 

 

c. Other Definitions: See Article 1., General Conditions. 

 

2. SPECIAL SCHEDULING REQUIREMENTS 

   

a. Contractor shall coordinate any utility outage with the Owner’s Representative at 

least 14 days prior, unless noted otherwise. Outages shall occur outside of normal 

working hours. (PREBID ADD 002 - 06/11/2021) 

 

b. Normal working hours are defined as weekdays between the hours of 7:00 AM 

and 6:00 PM. 
 

c. Allowable AHU downtime windows: 
 

(1) CCA AHU-1, 3, 4, 5, 6, 7: 1800 to 0700 hours. 

(2) CCA AHU-2 and 9:   0500 to 0900 hours. 

(3) CCA AHU-8:   Anytime. 

(4) ER AHU-1:   0500 to 0900 hours. 

(5) ER AHU-2:   Case by case as approved by Owner’s 

Representative (Plan for outside of normal working hours). (PREBID 

ADD 002 - 06/11/2021) 

(6) ER AHU-3: Anytime. 

(7) AHU S3-1 and ORs 15-17: Case by case as approved by Owner’s 

Representative (Plan for outside of normal working hours). (PREBID 

ADD 002 - 06/11/2021) 

 

3. SCOPE OF WORK 

 

a. The Contractor shall furnish all labor, materials, tools, equipment necessary for, 

and incidental to, construction of this project as indicated on Drawings and 

specified herein. 
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b. Work shall include everything requisite and necessary to finish work properly, 

notwithstanding that every item of labor or materials or accessories required to 

make project complete may not be specifically mentioned. 

 

c. General Description of Work:   

 

(1) Project consists of replacing existing outdated DX-9100 controllers located 

in Critical Care Addition, Emergency Department, and ORs 15-17 in the 

University of Missouri Teaching Hospital. 

 

(2) Demolition shall consist of removing existing DX-9100 controllers and 

associated N2 Bus. 

 

(3) Mechanical work shall consist of installing new DX-FAC-Adapter 

controllers, BACnet MSTP bus, and associated programming.   

 

(4) Electrical work shall consist of any associated scope required for the routing 

of control wiring and bus. 

 

4. LOCATION 

 

Work shall be performed under this Contract on campus of the University of Missouri - 

Columbia, at the Teaching Hospital and Critical Care Addition.  

 

5. NUMBER OF CONSTRUCTION DOCUMENTS 

 

a. The Owner's Representative will furnish the Contractor a copy of executed Contract 

and Five (5) complete sets of Drawings and Specifications.   

 

b. Additional sets may be obtained from the architect at cost of reproduction. 

 

c. The Owner will furnish five (5) sets of explanatory and changed Drawings at no 

cost to Contractor as issued during project. 
 

d. The Owner will provide electronic data files to the Contractor for their convenience 

and use in progressing the Work and the preparation of shop drawings or other 

submittal requirements required for construction of the referenced project.  The 

electronic data files shall reflect Construction Documents and Bid Addenda only.  

These files will be transmitted subject to the following terms and conditions: 

 

(1) The Owner makes no representation as to the compatibility of these files 

with the Contractor’s hardware or software. 

(2) Data contained on these electronic files shall not be used by the Contractor 

or anyone else for any purpose other than as a convenience in progressing 

the Work or in the preparation of shop drawings or other required submittals 

for the referenced project.  Any other use or reuse by the Contractor or by 

others will be at their own sole risk and without liability or legal exposure 

to Owner. The Contractor agrees to make no claim and hereby waive, to the 
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fullest extent permitted by law, any claim or cause of action of any nature 

against the Owner and its consultants, contractors, agents, employees, and 

representatives that may arise out of or in connection with the use of the 

electronic files transmitted. 

(3) Furthermore, the Contractor shall, to the fullest extent permitted by law, 

indemnify and hold harmless the Owner and its consultants, contractors, 

agents, employees, and representatives, against all damages, liabilities or 

costs, including reasonable attorney’s fees and defense costs, arising out of 

or resulting from the use of these electronic files. 

(4) These electronic files are not contract documents.  Differences may exist 

between these electronic files and corresponding hard-copy construction 

documents. The Owner makes no representation regarding the accuracy or 

completeness of the electronic files you receive. In the event that a conflict 

arises between the signed or sealed hard-copy construction documents 

prepared by the Consultant and the electronic files, the signed and sealed 

hard-copy construction documents shall govern. The Contractor is 

responsible for determining if any conflict exists.   By use of these electronic 

files, the Contractor is not relieved of their duty to fully comply with the 

contract documents. 

(5) Because information presented on the electronic files can be modified, 

unintentionally or otherwise, the Owner reserves the right to remove all 

indications of ownership and/or involvement from each electronic display. 

(6) Under no circumstances shall delivery of the electronic files be deemed a 

sale by the Owner and no warranties are made, either expressed or implied, 

of merchantability and fitness for any particular purpose.  In no event shall 

the Owner be liable for any loss of profit, or any consequential damages as 

a result of use or reuse of these electronic files. 
 

6. SUBMITTALS 

 

a. The Contractor shall submit for approval to the Architect, equipment lists and Shop 

Drawings, as expediently as possible.  Failure of the Contractor to submit Shop 

Drawings in a timely manner will result in the Owner holding back Contractor 

payments.  (See General Conditions) 

 

b. The material and equipment lists shall be submitted and approved before any 

material or equipment is purchased and shall be corrected to as-built conditions 

before the completion of the project. 

 
 

c. The Contractor shall submit electronic versions of all required Shop Drawings, 

material and equipment lists. The Contractor shall upload all Shop Drawings to a 

secure information sharing website determined by the Owner notifying the Owner 

and Consultant that these shop drawings are available for review.  Each submittal 

shall have the General Contractors digital stamp affixed to the first page signifying 

their review and acceptance. Review comments, approvals, and rejections will be 

posted on this same site with notification to the contractor.   Submittals requiring a 

professional seal shall be submitted hard copy with a manual seal affixed. 
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(1) The Contractor shall identify each submittal item with the following: 

 

(a) Project Title and Location 

(b) Project Number 

(c) Supplier’s Name 

(d) Manufacturer’s Name 

(e) Contract Specification Section and Article Number 

(f) Contract Drawing Number 

(g) Acrobat file name: Spec Section Times Submitted-Spec Title:  

033000 _01-Cast In Place Concrete.pdf 

 

(2) Reference the accompanying Shop Drawing and Submittal Log at the end 

of this section (1.E.3) for required submittal information. 

 

d. The Contractor shall submit to the Architect four (4) bound copies of all required 

Operating Instructions and Service Manuals for the Architect’s and the Owner’s 

sole use prior to completing 50% of the adjusted contract.  Payments beyond 50% 

of the contract amount may be withheld until all Operating Instructions and Service 

Manuals are received as referenced in the accompanying Operating Instructions and 

Service Manual Log at the end of this section (1.E.4).   

 

e. The Contractor shall submit to the Owner’s Representative all items referenced in 

the accompanying Closeout Log (1.E.5) within 30 days following substantial 

completion of the work.  The Owner’s Representative will maintain the closeout 

log and include as an agenda item at all coordination meetings.  

 

7. USE OF PREMISES 

 

a. Access:  Access to construction site shall be as indicated on Drawings and as 

directed by the Owner's Representative. 

 

b. Parking:  
 

(1) Contractor parking for one vehicle is available at the corner of Virginia 

Avenue and Hospital Drive. Additional parking may be allocated for 

the project as available. (PREBID ADD 002 - 06/11/2021) 

 

(2) Parking or driving on sidewalks, landscaped areas, within fire and service 

lanes or generally in areas not designated for vehicular traffic is prohibited 

except as allowed in the contract documents. Violation of this requirement 

may result in ticketing and/or towing at the vehicle owner’s expense and 

suspension of progress payments.  
 

(3) Free parking for contractor employees is available at the corner of Ashland 

Road contractor lot on an as available basis.  This space is for use by 

contractor employees for parking their personal vehicles only and is not to 

be used for staging or storage. (PREBID ADD 002 - 06/11/2021) 

 

(4) Vendor Permits may be purchased by contractor management personnel on 
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an as available basis by contacting the Parking and Transportation office in 

the Turner Avenue Parking Structure.  These permits will allow contractor 

management personnel to park in various University lots while conducting 

business on University construction projects. 

 

(5) Temporary University parking permits may be purchased by contractor 

employees for use with their personal vehicles on an as available basis by 

contacting the Parking and Transportation office in the Turner Avenue 

Parking Structure. 

 

c. Storage of materials: The Contractor shall store all materials within project limits.  

The Contractor shall confine apparatus, materials, and operation of workers to 

location established by the Owner's Representative. The Contractor shall not 

unreasonably encumber premises with materials. In addition, storage trailer 

locations may be available within 1-1/2 miles of project site as directed by the 

Owner’s Representative. Storage trailer locations shall be subject to approval by 

the Owner's Representative and are available to the Contractor without cost. 

 

d. Utilities:  Drinking water, water required to carry on work, and 120 volt electrical 

power required for small tool operation may be obtained without cost to the 

Contractor from existing utilities at locations designated by the Owner's 

Representative.  Provisions for obtaining power, including temporary extensions, 

shall be furnished and maintained by the Contractor.  Upon completion of work 

such extensions shall be removed and any damage caused by use of such extensions 

shall be repaired to satisfaction of the Owner's Representative, at no cost to the 

Owner. 

 

e. Restroom:  Existing toilet facilities within Project Limits or Restrooms designated 

by the Owner's Representative for use by the Contractor will be available. Failure 

of the Contractor to maintain restrooms in a clean condition will be cause for the 

Contractor's discontinued use of the restroom. 

 

f. Smoking is prohibited at the University of Missouri and all properties owned, 

operated, leased or controlled by the University of Missouri.  Violation of the policy 

is defined as smoking any tobacco products, including e-cigarettes. 

 

g. Landfill:  The Contractor shall not use the Owner’s landfill.  Dumping or disposal 

of excavated or demolition materials on Owner’s property shall not be permitted.  

The Contractor shall remove and legally dispose of excavated or demolished 

materials off the Owner’s property. 

 

h. Care of Project Work Site:  The contractor shall be responsible for maintaining the 

construction site in a reasonably neat and orderly condition by regular cleaning and 

mowing of the premises as determined by the Owner’s Representative. 

 

i. Discharge to Sewer Request:   The University of Missouri’s MS4 permit and 

NPDES Storm Water Discharge Permits along with the City of Columbia’s POTW 

Operating Permit as well as local ordinances, and state and federal environmental 

regulations prohibit hazardous materials from being disposed into either the storm 
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water or sanitary sewer systems.  Unless specifically approved, all chemical 

products such as paints, dyes, lawn care products, maintenance products, and oil is 

are prohibited from drain disposal.   Any product, including contaminated water, 

being discarded into the storm water or sanitary sewer systems requires written 

approval from the Owner through a formal “Discharge to Sewer Request” form 

obtained at Discharge to Sewer Request Form.  The contractor should submit the 

form to the Owner’s Representative, not to the Department of Environmental 

Health and Safety as the form indicates.  

 

j. Artifacts Found During Construction:  Contractor shall immediately notify the 

Owner’s Representative when artifacts are uncovered or found during the 

demolition or construction process.   Artifacts include, but are not limited to, tools, 

drawings (construction or other), photographs, books and other objects/devices 

which may hold historical importance/significance.   Do not remove or disturb the 

object(s) in question.   Artifacts are not considered part of demolished materials and 

shall remain the property of the University of Missouri. 

 

k. “Permit Required Confined Space” Entry Communication and Coordination 
(See OSHA 1926 subpart aa – Construction Confined Space for the definition of 

“permit required confined spaces” - Note: OSHA does not apply to the 

University.  However, the University will provide a list of all known “permit 

required confined spaces”) 

  

There are no known “permit required confined spaces” within the project limits.  

Each contractor shall conduct a survey to confirm whether or not any confined 

spaces exist within the project limits.  It is incumbent upon each contractor to list 

all “permit required spaces”.  

  

The Contractor shall notify the Owner’s Representative if 1) conditions change 

resulting in a non-permit required confined space being reclassified to a “permit 

required confined space” after evaluation of the space by a competent person; 2) a 

space previously thought to be non-permit required space is classified as a “permit 

required confined space”; or 3) during the course of construction a “permit 

required confined space” is created after evaluation by a competent person.  

 

The Contractor shall submit to the Owner’s Representative a copy of the cancelled 

confined space entry permit and a written report summarizing the permit space 

program followed and all hazards confronted or created during entry operations.   

This information shall be submitted within one week of cancelling the permit.    
 

8. PROTECTION OF OWNER'S PROPERTY 

 

a. The Contractor shall be responsible for repair of damage to building exterior and 

interior, drives, curbs, streets, walks, grass, shrubbery and trees, which was caused 

by workmen or equipment employed during progress of work.  All such repairs 

shall be made to satisfaction of the Owner's Representative, at no cost to the Owner, 

or reimburse the Owner if the Owner elects to make repairs. For landscape damage, 

the Owner shall make such repairs.  Compensation for these repairs shall be 

determined by the Owner's Representative using the "Valuation of Landscape 

https://www.cf.missouri.edu/cf/sites/cf/files/PlanningFile/Discharge_to_Sewer_Request.pdf
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Trees, Shrubs, and other Plants" as published by the International Society of 

Arboriculture, as last revised. 

 

b. Construction Project Fencing: 

 
(1) Fencing will not be required as a part of work. 

 

9. PERMITS 

 

a. The Contractor shall comply with applicable codes and standards as listed in the 

Contract Documents, General Conditions, and the Healthcare Construction 

Guidelines. 

b. All permits, including, but not limited to Infection Control, Hot Work, Fire Alarm, 

Energized Work and HVAC interruption shall be coordinated and scheduled with 

the Owner’s Representative and/or his designee prior to commencement of the 

work. 

c. Permits for Boilers, Water Heaters and Pressure Vessels require an installation 

permit from the State of Missouri. Contractors must obtain this permit. 

Applications are available via the State of Missouri website. 

  

10. SPECIALTIES 

 

a. The Owner has elected to pre-purchase the following equipment: 
(1) Johnson NAE/FEC/IOM controllers. 

(2) Johnson DX-FAC adapter controllers. 

b. A complete Bill of Materials will be available to the bidders upon request for 

reference. 

c. The Contractor shall be responsible for coordinating the delivery, receiving, and 

installing the equipment as if they had made the purchase. If there is a problem with 

the equipment regarding compliance with the order of the submittals, start-up, or 

warranty, then the Contractor shall act for the Owner and arrange for the necessary 

corrections, replacement parts, back charges, technical support, etc. The installed 

equipment shall carry the warranty specified herein as specified in the other 

portions of the specifications. It shall be the responsibility of the Contractor during 

the warranty period to respond to the evident malfunction or failure of the 

equipment as though they had directly purchased the equipment. This includes 

conducting the necessary diagnostic efforts and, if the malfunction is deemed by 

the Contractor to be an equipment liability issue, to so resolve the problem with the 

supplier as the Owner’s agent. 

 

11. CODES AND STANDARDS 

 

The Contractor shall comply with applicable codes and standards as listed in General 

Conditions.   

 

12. PRE-BID INSPECTION 

 

All pre-bid inspections of work areas shall be scheduled with pre-bid inspection guide, 

telephone: (573) 882-2228  
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13. SAFETY PRECAUTIONS AND PROGRAMS 

 

a. The Bidder’s Statement of Qualifications includes a requirement that the Bidder 

provide its Worker’s Compensation Experience Modification Rates (EMR) and 

Incidence Rates for the three recent years.  The Bidder shall also include the EMR 

and Incidence Rates of listed major subcontractors on the Bid for Lump Sum 

Contract.  If the EMR exceeds 1 or the Incidence Rate exceeds 13, the Contractor 

or major subcontractor shall take additional safety measures including, but not 

limited to, developing a site-specific safety plan and assigning a Safety Manager to 

the Project to perform inspections on a schedule as determined acceptable by the 

Owner with written reports to be submitted to the Owner.  The Owner reserves the 

right to reject a Bidder or major subcontractor whose rates exceed these stated rates. 
 

b. The contractor shall provide Emergency Contact Information for the Contractor’s 

on-site staff and home office management as well as contact information for all 

major subcontractor personnel.  This information shall contain business and 

personal phone numbers for each individual for contact during or after hours in case 

of an emergency.  This information shall be submitted within 15 days of the Notice 

to Proceed. 

 

14. CONSTRUCTION WASTE MANAGEMENT (for projects without a Division 02 

specification) 

 

The goal of Construction Waste Management is to divert waste from the sanitary 

landfill.  This shall be accomplished through reuse, recycling and/or salvage of non-

hazardous construction and demolition debris to the greatest extent practical.  Track and 

report all efforts related to reuse, recycling and/or salvage materials from the project 

(including clean fill material).  Report all material types and weights, where material was 

diverted, type of diversion, documentation of diversion (eg: waste or recycling tickets), 

and applicable dates.  In order to calculate the diversion percentage, total weights of all 

non-hazardous landfill material must be reported.  This information shall be updated 

monthly utilizing the Construction Waste Management Worksheet provided here: [for 

MU] http://www.cf.missouri.edu/cf/pdc/contractor_information.   Copies of all applicable 

receipts, tickets and tracking logs shall be uploaded to the Owner’s information sharing 

website or reported as required by the Construction Project Manager. 

 

  (A summary worksheet is required prior to substantial completion). 
 

 

 
END OF SECTION 

 

 
 

 

 

 

https://collaborate.umsystem.edu/sites/fpd/public/docs/Const%20Waste%20Management%20Worksheet.xls?d=w2b743fece36d467aa1593d8b82d6e47f
http://www.cf.missouri.edu/cf/pdc/contractor_information
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SECTION 23 09 00 
 

CONTROL SYSTEMS 
 
 

PART 1 GENERAL 
 
1.01 SUMMARY 
 

A. University of Missouri Controls Specification. 
 
B. This section contains requirements for pneumatic, electric and digital control systems as 

indicated on the contract drawings. 
 

C. Contractor is responsible for providing, installing and connecting all sensors, pneumatic 
actuators, control valves, control dampers, electrical components and all interconnecting 
pneumatic tubing and electrical wiring between these devices and up to the Direct Digital 
Controller (DDC). 

 
D. DDC systems consist of Johnson Controls METASYS controllers.   Contractor shall provide 

utilize existing and install control enclosures. Owner will provide controllers for contractors to 
install. After all equipment has been installed, wired and piped, Owner Contractor will provide 
controller programming. Contractor will be responsible for all termination connections at the 
DDC controller’s and for checking, testing, and start-up of the control system. Contractor must 
be on site at start-up to make any necessary hardware adjustments as required.  (PREBID 
ADD 002 - 06/11/2021) 

 
E. Once each mechanical system is completely operational under the new control system, 

contractor shall make any final connections and adjustments.  For controls renovation jobs, 
contractor shall remove all unused sensors, operators, panels, wiring, tubing, conduit, etc.  
Owner shall have the option of retaining any removed controls. 

 
F. Owner will provide programming submittal information to contractor within 45 days of 

contract award. (PREBID ADD 002 - 06/11/2021) 

 
1.02 RELATED SECTIONS 
 

A. Drawings and general provisions of Contract, including General and Special Conditions apply 
to work of this section. 

 
1.03 QUALITY ASSURANCE 
 

A. Contractor's Qualifications: 
1. Contractor shall be regularly engaged in the installation of digital control systems and 

equipment, of types and sizes required.  Contractor shall have a minimum of five years’ 
experience installing digital control systems.  Contractor shall supply sufficient and 
competent supervision and personnel throughout the project in accordance with General 
Condition’s section 3.4.1 and 3.4.4. 

 
B. Codes and Standards: 

1. Electrical Standards:  Provide electrical components of control systems which have been 
UL-listed and labeled, and comply with NEMA standards. 

2. NEMA Compliance:  Comply with NEMA standards pertaining to components and 
devices for control systems. 

3. NFPA Compliance:  Comply with NFPA 90A "Standard for the Installation of Air 
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Conditioning and Ventilating Systems" where applicable to controls and control 
sequences. 

4. NFPA Compliance:  Comply with NFPA 70 "National Electric Code." 
 
1.04 SUBMITTALS 
 

A. Shop Drawings:  Submit shop drawings for each control system, containing the following 
information: 

 
B. Product data for each damper, valve, and control device. 
 
C. Schematic flow diagrams of system showing fans, pumps, coils, dampers, valves, and control 

devices. 
 
D. Label each control device with setting or adjustable range of control. 
 
E. Indicate all required electrical wiring.  Clearly differentiate between portions of wiring that are 

factory-installed and portions to be field-installed. 
 
F. Provide details of faces on control panels, including controls, instruments, and labeling. 
 
G. Include written description of sequence of operation. 

 
H. Provide wiring diagrams of contractor provided interface and I/O panels. 

 
I. Provide field routing of proposed network bus diagram listing all devices on bus. 

 
PART 2 PRODUCTS 
 
2.01 MATERIALS AND EQUIPMENT 
 

A. Air Piping: 
1. Copper Tubing:  Seamless copper tubing, Type M or L, ASTM B 88; wrought-copper 

solder-joint fittings, ANSI B16.22; except brass compression-type fittings at connections 
to equipment. 

2. Flex Tubing:  Virgin Polyethylene non-metallic tubing, ASTM D 2737, with flame-
retardant harness for multiple tubing.  Use compression or push-on polyethylene fittings.  
Tubing used above suspended ceilings to be plenum rated per NFPA 90A.  See section 
3.1.b for locations where flex tubing can be used. 

3. Copper to polyethylene connections shall be compression barbed fittings or solder 
barbed fittings. 

 
B. Conduit and Raceway: 

1. Electrical Metallic Tubing: EMT and fittings shall conform to ANSI C80.3. 
2. Surface Metal Raceway and Fittings: Wiremold 500, Ivory, or approved equal.  
3. Flexible Metal Conduit: Indoors, per National Electric Code for connection to moving or 

vibrating equipment.  
4. Liquidtight Flexible Conduit: Outdoors, per National Electric Code for connection to 

moving or vibrating equipment. 
 
C. Control Valves: Provide factory fabricated pneumatic or electric control valves of type, body 

material, and pressure class as indicated on the drawings.  Butterfly style control valves are 
not acceptable except for two position applications.  Equip control valves with heavy-duty 
actuators, with proper shutoff rating for each individual application. 
1. Steam and Hot Water 

a) Manufacturer: Do not allow KMC valves and actuators. 
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b) Water Service Valves:  Equal percentage characteristics. 
c) Steam Service Valves:  Equal percentage characteristics. 
d) Single Seated Valves:  Cage type trim, providing seating and guiding surfaces for 

plug on "top and bottom" guided plugs. 
e) Valve Trim and Stems:  Polished stainless steel. 
f) Packing:  Spring-loaded Teflon, self-adjusting. 
g) Control valves should have a minimum 100 psi close-off rating for chilled water 

applications. 
2. Hydronic Chilled Water and Heating Water 

a) At minimum, hydronic control valves shall be pressure independent. The flow 
through the valve shall not vary more than +/- 5% due to system pressure 
fluctuations across the valve in the selected operating range.  The control valve 
shall accurately control the flow from 1 to 100% full rated flow. 

b) The valve bodies shall be of cast iron, steel or bronze and rated for 150 PSI 
working pressure.  All internal parts shall be stainless steel, steel, Teflon, brass, or 
bonze. 

c) Delta P Valves manufactured by Flow Control Industries, Belimo, Danfoss Series, 
or approved equal.  

d) The valves shall have pressure taps across the valve for measuring the pressure 
drop across the valve. The pressure taps shall have ½-inch extensions for 
accessibility. 

e) Control valves shall be installed with unions or flanges as necessary for easy 
removal and replacement. 

f) Valve Tag shall include the model number, AHU being served, design flow, and 
maximum flow for that valve. 

g) The control valves shall be delivered preset to the scheduled design flow and 
should be capable of reaching 110% of the design flow to allow for field adjustment 
for capacity changes. 

 
D. Electric Actuators:  Johnson Controls, Bray, Belimo, TAC or approved equal. KMC actuators 

are not approved. Size electric actuators to operate their appropriate dampers or valves with 
sufficient reserve power to provide smooth modulating action or 2-position action as specified.  
If mixed air AHU has return air, exhaust air and outside air dampers that are not mechanically 
linked then static safety switch must be installed and wired to safety circuit.  Spring return 
actuators should be provided on heat exchanger control valves or dampers or as specified on 
the drawings.  Control signal shall be 0 to 10 VDC unless otherwise specified on drawings.  
Actuators with integral damper end switch are acceptable. For VAV reheat valves, actuators 
shall have a manual override capability to aid in system flushing, startup, and balancing. 

E. Air and Hot Water Electronic Temperature Sensors: 

1. All electronic temperature sensors shall be compatible with Johnson METASYS 
systems. 

2. Sensors shall be 1,000 ohm platinum, resistance temperature detectors (RTDs) with two 
wire connections.  Duct mounted sensors shall be averaging type.  Contractor may 
install probe type when field conditions prohibit averaging type, but must receive 
permission from Owner's Representative. 

3. Coordinate thermowell manufacturer with RTD manufacturer.  Thermowells that are 
installed by the contractor, but are to have the RTD installed by owner, must be Johnson 
Controls Inc. series WZ-1000. 

 
G. Electronic Temperature Sensors and Transmitters: 

1. Chilled Water, Tower Water, Heating Hot Water, and Steam Temperature Sensors 
a) General:  The RTD/Temperature Transmitter/Thermowell assembly shall come as 

a complete assembly from a single manufacturer.  The Assembly shall be suitable 
for use in the accurate measurement of Chilled/Tower/Hot Water and steam 
temperatures in a mechanical room environment. 
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b) Calibration:  Each RTD must be match calibrated to the Transmitter via NIST 
traceable calibration standards. Results are to be programmed into the transmitter.  
Results are to be presented on report as after condition at the specified calibration 
points.  Assembly shall not be approved for installation until Owner has received all 
factory calibration reports.  

c) RTD:   
(1) RTD type:  2-wire or 3-wire 100 ohm platinum class A 
(2) Outside Diameter: 0.25 inch 
(3) Tolerance:  +/- 0.06% Type A 
(4) Stability:  +/- 0.1 % over one year. 
(5) TCR:   0.00385 (ohm/ohm/oC). 
(6) RTD shall be tip sensitive. 
(7) Resistance vs. Temperature table for the RTD must be provided to the 

Owner. 
d) Transmitter: 

(1) Transmitter shall be match calibrated to the RTD and assembled as a 
matched pair.  

(2) Type:  2 wire (loop powered) 
(3) Input:  2 or 3 wire 100 ohm platinum class A or class B RTD 
(4) Output: Output shall be a 4-20 mA signal linear to temperature 
(5) Calibrated Span:  

(a) Chilled Water:  30 oF to 130 oF. 
(b) Tower Water:  30 oF to 130 oF. 
(c) Hot Water:  100 oF to 250 oF. 
(d) Steam:  150 oF to 450 oF 

(6) Calibration Accuracy, including total of all errors, of the Transmitter & RTD 
matched pair over the entire span shall be within +/- 0.2% of the calibrated 
span or +/- 0.18 oF, whichever is greater. 

(7) Supply Voltage:  24 VDC. 
(8) Ambient Operating Temp.: 32 to 122 oF  
(9) Epoxy potted for moisture resistance. 
(10) Mounting: Transmitter shall be mounted in the RTD connection head. 

e) Thermowell 
(1) Thermowell shall be suitable for immersion in chilled/hot water and steam. 
(2) Thermowell shall be reduced tip. 
(3) Thermowell shall be one piece stainless steel machined from solid bar stock. 
(4) Thermowell shall have 1/2” NPT process connection to pipe thred-o-let. 
(5) Thermowell Insertion depth shall be ½ the inside pipe diameter but not to 

exceed 10”. 
f) Assembly: 

(1) Assembly configuration:  Spring loaded RTD with thermowell-double 
ended hex-connection head.  

(2) Connection head shall be cast aluminum with chain connecting cap to body, 
have 1/2” NPT process and 3/4” NPT conduit connections, and a sealing 
gasket between cap and body. 

g) RTD/Temperature Transmitter/Thermowell assembly shall be the following or 
approved equal: 
(1) Manufacturer: Pyromation, Inc. 
(2) Chilled Water: RAF185L-S4C[length code]08-SL-8HN31,TT440-385U-S(30-

130)F with calibration SMC(40,60)F 
(3) Tower Water: RAF185L-S4C[length code]08-SL-8HN31,TT440-385U-

S(5130)F with calibration SMC(55,85)F 
(4) Hot Water: RAF185L-S4C[length code]08T2-SL-8HN31,TT440-385U-S(100-

250)F with calibration SMC(140,180)F 
(5) Steam: RAT185H-S4C[length code]08T2-SL-8HN31,TT440-385U-S(150-

450)F with calibration SMC(300,350)F 
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H. Humidistats: Humidistats must be contamination resistant, capable of ±2% RH accuracy, have 

field adjustable calibration and provide a linear proportional signal. 
1. HD20K-T91 or equivalent.  

 
I. Fan/Pump Status:  Status points for fan or pump motors with a VFD must be connected to the 

terminal strip of the VFD for status indication.  
Current switches: Current switches are required for fan and pump statuses that are not 
connected to a VFD. The switches must have an adjustable trip setpoint with LED indication 
and be capable of detecting broken belts or couplings. Units shall be powered by monitored 
line, UL listed and CE certified, and have a five year warranty. 
1. Kele, Hawkeye or approved equal. 

 
J. Relays Used for Fan and Pump Start/Stop:  Must have LED indication and be mounted 

externally of starter enclosure or VFD. 
1. Kele, RIBU1C or approved equal. 

 
K. Power Supply Used to Provide Power to Contractor-Provided Control Devices: Shall have 

adjustable DC output, screw terminals, overload protection and 24 VAC and 24 VDC output. 
1. Kele, DCPA-1.2 or approved equal. 

  
PART 3 EXECUTION 
 
3.01 INSTALLATION OF CONTROL SYSTEMS 
 

A. General:  Install systems and materials in accordance with manufacturer’s instructions, 
roughing-in drawings and details shown on drawings. 

 
B. Control Air Piping: 

1. All control air piping shall be copper.  Exception:  Flexible Tubing may be used for a 
maximum of two (2) feet at connections to equipment [except for steam control valves] 
and inside control cabinets. 

2. Provide copper tubing with a maximum unsupported length of 3'-0". 
3. Pressure Test control air piping at 30 psi for 24 hours.  Test fails if more than 5 PSI loss 

occurs. 
4. Fasten flexible connections bridging cabinets and doors, neatly along hinge side, and 

protect against abrasion. Tie and support tubing neatly. 
5. Number-code or color-code tubing, except local individual room control tubing, for future 

identification and servicing of control system. 
6. All control tubing at control panel shall be tagged and labeled during installation to assist 

owner in making termination connections at control panel. 
7. Provide pressure gages on each output device. 
8. Paint all exposed control tubing to match existing. 

 
C. Raceway:  Raceway is to be installed in accordance with the National Electric Code.  Use of 

flexible metal conduit or liquidtight flexible conduit is limited to 36" to connect from EMT to 
devices subject to movement.  Flexible raceway is not to be used to compensate for 
misalignment of raceway during installation. 

 
D. Control Wiring:  Install control wiring in raceway, without splices between terminal points, 

color-coded.  Install in a neat workmanlike manner, securely fastened.  Install in accordance 
with National Electrical Code. 
1. Install circuits over 25-volt with color-coded No. 12 stranded wire. 
2. Install electronic circuits and circuits under 25-volts with color-coded No. 18 stranded 

twisted shielded pair type conductor. 
3. N2 communications bus wire shall be 18 AWG, plenum rated, stranded twisted shielded, 
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3 conductor, with blue outer casing, descripted as 18-03 OAS STR PLNM NEON BLU 
JK distributed by Windy City Wire, constructed by Cable-Tek, or approved equivalent. 
a) Metastat wiring shall be minimum 20 AWG, plenum rated, stranded, 8 conductor  

stranded wire. 
4. FC communications bus wire shall be 22 AWG, plenum rated, stranded twisted shielded, 

3 conductor, with blue outer casing, descripted as 22-03 OAS STR PLNM NEON BLU 
JK distributed by Windy City Wire, constructed by Cable-Tek, or approved equivalent. 
a) Network sensor wiring (SA Bus) shall be 22 gauge plenum rated stranded twisted 

wire, 4 conductor. 
5. All control wiring at control panel shall be tagged and labeled during installation to assist 

owner in making termination connections at control panel.  Label all control wires per bid 
documents. 

E. All low voltage electrical wiring shall be run as follows: 
1. Route electrical wiring in concealed spaces and mechanical rooms whenever possible. 
2. Provide EMT conduit and fittings in mechanical rooms and where indicated on drawings. 
3. Low voltage electrical wiring routed above acoustical ceiling is not required to be in 

conduit, but wire must be plenum rated and properly supported to building structure. 
4. Provide surface raceway, fittings and boxes in finished areas where wiring cannot be run 

in concealed spaces.  Route on ceiling or along walls as close to ceiling as possible.  
Run raceway parallel to walls.  Diagonal runs are not permitted.  Paint raceway and 
fittings to match existing conditions. Patch/repair/paint any exposed wall penetrations to 
match existing conditions. 

 
F. All devices shall be mounted appropriately for the intended service and location. 

1. Adjustable thermostats shall be provided with base and covers in occupied areas and 
mounted 48" above finished floor to the top of the device.  Tubing and/or wiring shall be 
concealed within the wall up to the ceiling where ever possible.  Surface raceway may 
only be used with approval of Owners Representative. Wall mounted sensors such as 
CO2, RH, and non-adjustable temperature sensors shall be mounted 54” above finished 
floor.  Duct mounted sensors shall be provided with mounting brackets to accommodate 
insulation.  Mounting clips for capillary tubes for averaging sensors are required.  

2. All control devices shall be tagged and labeled for future identification and servicing of 
control system. 

3. Preheat and mixed air discharge sensors must be of adequate length and installed with 
capillary tube horizontally traversing face of coil, covering entire coil every 24 inches 
bottom to top. 

4. All field devices must be accessible or access panels must be installed. 
 
G. Install magnehelic pressure gage across each air handling unit filter bank.  If the air handling 

unit has a prefilter and a final filter, two magnehelic pressure gages are required. 
 
3.02 ADJUSTING AND START-UP 
 

A. Start-Up: Temporary control of Air Handling Units shall be allowed only if approved by the 
owner’s representative to protect finishes, etc., AHUs may be run using caution with 
temporary controls installed by contractor early in the startup process. All safeties including a 
smoke detector for shut down must be operational. Some means of discharge air control shall 
be utilized and provided by the contractor such as a temporary temperature sensor and 
controller located and installed by the Contractor. 

B. The start-up, testing, and adjusting of pneumatic and digital control systems will be conducted 
by owner the contractor. Once all items are completed by the Contractor for each system, 
Contractor shall allow time in the construction schedule for owner to complete commissioning 
of controls before project substantial completion. This task should be included in the original 
schedule and updated to include the allotted time necessary to complete it. As a minimum, the 
following items are required to be completed by the Contractor for Owner prior to begin 
controls commissioning. (PREBID ADD 002 - 06/11/2021) 



PREBID ADD 002 - 06/11/2021 

University of Missouri Healthcare    CONTROL SYSTEMS 
CP210353 AHU BAS UPGRADES IN CCA AND UMTH         23 09 00 - 7 
IMEG Project #20005478.00   

1. Process Control Network 
a) The control boards and enclosures need to be installed in the mechanical rooms. 
b) The fiber optic conduit and box for the process control network needs to be 

installed. Once in place, Owner needs to be contacted so the length of the owner 
provided fiber cable can be determined and ordered, if required. Coordinate with 
Owner to schedule the pull in and termination of the fiber cable. Power should be 
in place at that time. (Fiber for the process control network is required to allow 
metering of utilities prior to turn on.) 

2. Heating System 
a) Pumps, heat exchangers, steam pressure reducing station, piping, control valves, 

steam and/or hot water meter, feeder conduit and wire, VFDs, control panels and 
control wiring installed in the mechanical room. The house keeping pads must be 
poured before pump operation. All must be in place in working order (pumps 
aligned, VFDs set up by vendor, motors checked for rotation, steam regulators set 
to required pressure, condensate pumps operational, heating system ready to 
circulate (all piping pressure tested, flushed, and insulated) with differential 
pressure sensors in place. 

3. Cooling System 
a) Pumps, heat exchangers, piping, control valves, chilled water meter, feeder 

conduit and wire, VFDs, control panels and control wiring installed in the 
mechanical room. The house keeping pads must be poured before pump 
operation. All must be in place in working order (pumps aligned, VFDs set up by 
vendor, motors checked for rotation, cooling system ready to circulate (all piping 
pressure tested, flushed, and insulated) with differential pressure sensors in place. 

4. Air Handlers 
a) Prior to owner commissioning, at a minimum, the following items shall be 

complete: Power wiring, motor rotation check, fire/smoke dampers open, control 
wiring including all safeties, IO cabinet, air handler cleaned, and filters installed as 
required. To protect the systems from dirt, outside air with no return will be used 
until the building is clean enough for return air operation. 

5. Exhaust and Energy Recovery Systems 
a) Exhaust fans need to be operational and under control before labs can be 

commissioned. 
6. Some balance work can be done alongside the control work as long as areas are mostly 

complete and all diffusers are in place. 
 
3.03 CLOSEOUT PROCEDURES 
 

A. Contractor shall provide complete diagrams of the control system including flow diagrams with 
each control device labeled, a diagram showing the termination connections, and an 
explanation of the control sequence.  The diagram and sequence shall be framed and 
protected by glass and mounted next to controller. 

B. Contractor shall provide as built diagram of network bus routing listing all devices on bus, 
once wiring is complete prior to scope completion. 

 
END OF SECTION  
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