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ADDENDUM TO THE CONTRACT DOCUMENTS 
 

 ADDENDUM NO. 002 
 
Project:  
Solano Community College District 
Central Plant Replacement Project 
Project Number: 23-005 

Date: March 28th, 2023 

 

Addendum No. 002 – The following clarifications are provided and must be added/considered 
when completing your bid: Acknowledgement of receipt of this Addendum No. 002, is required 
on the Bid Form.  Please clearly note the addendum date and number. 

 
ITEM NO. 1 – GENERAL INFORMATION 
 
1.1. See Spec Section 00910 attached, dated March 27th, 2023 
 
ITEM NO. 2 – DRAWINGS 
 
2.1. See Spec Section 00910 attached, dated March 27th, 2023.  

 
ITEM NO. 3 – RESPONSES TO QUESTIONS SUBMITTED 
 
3.1. None at this time.  

 
 

List of Attachments:  
• Specification Section 00910, dated March 27th, 2023 
• Specification Section 23 64 16, dated March 27th, 2023 
• Drawing Sheet G-0.0 Cover Sheet, dated March 27th, 2023  
• Drawing Sheet G-0.1 General Notes, dated March 27th, 2023 
• Drawing Sheet M-1.1.1 Mechanical Chiller and Boiler Equipment and Pad 

Layout, dated March 27th, 2023 
• Drawing Sheet MI-6.2 Controls Point List, dated March 27th, 2023 
• Drawing Sheet MI-6.3 Controls Point List, dated March 27th, 2023  
• Drawing Sheet P-5.1 Plumbing Details, dated March 27th, 2023 

 
 

END OF DOCUMENT 
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SECTION 00910 
 

ADDENDUM #2 

PARTICULARS 

1.01 DATE:  March 27, 2023 

1.02 PROJECT:  Fairfield Central Plant Modernizatio n 

1.03 PROJECT NUMBER: 2200689  

1.04 OWNER:  Solano CCD  

1.05 ARCHITECT: Salas O'Brien Engineers, Inc. 

TO:  PROSPECTIVE BIDDERS 

2.01 This Addendum forms a part of the Contract Doc uments and modifies the Bidding 
Documents dated 2/1/2023, with amendments and addit ions noted below. 

2.02 Acknowledge receipt of this Addendum in the sp ace provided in the Bid Form.  Failure to do 
so may disqualify the Bidder. 

2.03 This Addendum consists of 25 pages and the fol lowing Drawings: 

CHANGES TO THE PROJECT MANUAL 

3.01 DIVISION 23 – SECTION 23 64 16 – MAGNETIC BEAR ING CENTRIFUGAL WATER-COOLED 
CHILLER 

A. Revise Paragraph 2.10-D. to read as follows: Power Factor: At all loads and speeds, provide a 
minimum of a 0.95  power factor. (ADDENDUM #2) 

CHANGES TO THE DRAWINGS 

4.01 DRAWING G-0.0 

A. Replace Sheet G-0.0 in its entirety, reflecting the following modifications: 
1. Summary of Work, Architectural: Note #4 and #5 were added to indicate firestopping 

penetrations through fire rated walls and a roof access ladder, hatch, and guardrail system 
are within project scope.  

2.  Summary of Work, Mechanical: Note #2 was revised to reflect the scheduled gas boiler 
outputs and correction was made clarifying that the gas boilers are to comply with the Bay 
Area Air Quality Management District (BAAQMD) Reg. 9, Rule 7.  

3.  Summary of Work, Mechanical: Bid Alternate #2 was added. Bid Alternate #2 defines 
requirements for temporary heating via temporary boilers.  

4.02 DRAWING G-0.1 

A. Replace Sheet G-0.1 in its entirety, reflecting the following modifications: 
1. General Notes, Electric Boiler Start-Up: Section has been added to define that electric 

boiler start-up activities are to occur after hours over a one week time period.  
2.  General Notes, Bid Alternate #2 – Temporary Equipment: Section has been added to 

define Bid Alternate #2. Bid Alternate #2 includes provisions for temporary heating via 
temporary boilers with total heating output of 6,000 MBH for a four month duration between 
November 2024 and February 2025.  

3.  General Notes, Commissioning: Section has been added to define the commissioning 
phases and commissioning responsibilities. Commissioning shall occur in two phases with 
the first phase including the cooling systems. The second phase shall include the heating 
systems once the Substation #3 and #4 Replacement project has been completed. A list of 
responsible parties has been defined for bidders to consider.  

4.  Suggested Construction Sequencing, Note #2: First two paragraphs have been revised. In 
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the first paragraph, the months in which the boiler plant construction shall occur was 
revised to the hot months of May – October. In the second paragraph, revisions were made 
to require the contractor to provide temporary heating between November – February with 
temporary boilers with a heating capacity (output) of 6,000 MBH (Bid Alt #2), and; the 
statement suggesting to use the existing boiler as temp equipment was removed.  

4.03 DRAWING M-1.1.1 

A. Replace M-1.1.1 in its entirety, reflecting the following modifications: 
1. 2/M-1.1.1 – Chiller and Boiler Floor Plan - New: Temporary fence enclosure for temporary 

boiler(s), with 4’-0” wide access gates, has been specified as Bid Alternate #2 between grid 
lines 2 and 4.  

4.04 DRAWING MI-6.2 

A. Replace MI-6.2 in its entirety, reflecting the following modifications: 
1. DDC Points List, Boiler Plant Area, Gas Fired Boilers: DDC points for RWF55 controller(s) 

has been revised.   
2. DDC Points List, Boiler Plant Area, Electric Boilers: DDC points for RWF55 controller(s) 

has been revised.   

4.05 DRAWING MI-6.3 

A. Replace MI-6.3 in its entirety, reflecting the following modifications: 
1. DDC Points List, Totals: DDC point totals have changed due to the modifications described 

above on MI-6.2.  

4.06 DRAWING P-5.1 

A. Replace P-5.1 in its entirety, reflecting the following modifications: 
1. Detail 5/P-5.1: Strainer moved from downstream to upstream of the RPBFP. 
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SECTION 23 64 16 

MAGNETIC BEARING CENTRIFUGAL WATER-COOLED CHILLER 

PART 1: GENERAL 

1.01 SECTION INCLUDES 

A. Centrifugal compressor water chillers as indicated on the schedules and shown on the 
drawings. 

B. Water connections (chilled water, condenser water and auxiliary water connections) 

C. Motor starters and variable frequency drives 

D. Electrical Connections 

E. Controls and control accessories 

F. Charge of refrigerant and oil (if applicable) 

G. Refrigerant purge system (if applicable) 

1.02 REFERENCES 

A. AHRI 550/590 – Standard for Water Chilling Packages Using the Vapor Compression Cycle 

B. AHRI 575 – Method of Measuring Machinery Sound within an Equipment Space 

C. AHRI 580 – Non-Condensable Gas Purge Equipment for Low Pressure Centrifugal Chillers 

D. AHRI 740 – Refrigerant Recovery / Recycling Equipment 

E. ASHRAE 15 – Safety Standard for Refrigeration Systems 

F. ASHRAE 34 – Designation and Safety Classification of Refrigerants 

G. ASHRAE 90.1 – Energy Standard for Buildings except Low-Rise Residential Buildings 

H. ASME Boiler and Pressure Vessel Code: Section VIII, Division 1 

I. NFPA 70 / NEC – National Electrical Code 

J. OSHA – Occupational Safety and Health Act 

K. UL 465 – Construction of Centrifugal Chillers 

L. UL 508 – Industrial Control Equipment (Short Circuit Current Rating) 

M. UL 1995 – Standard for Safety for Heating and Cooling Equipment 

N. IBC 2009 - International Building Code, 2009 Edition. 

O. AC-156, Acceptance Criteria for Seismic Certification by Shake-Table 

1.03 QUALITY ASSURANCE 

A. Manufacturers: Manufacturer shall have a minimum of 30 years of experience in designing, 
manufacturing, and servicing centrifugal chillers, and a minimum of 15 years of experience 
designing and manufacturing with lubrication free or magnetic bearing chillers. 

B. Comply with codes and standards in Article 1.02. 

1.04 RATINGS AND CERTIFICATIONS 

A. Chiller rating and testing: AHRI 550/590 or AHRI 551/591 – Provide conformance certification 
statement on ratings 

B. Modular chiller packages must include AHRI certified ratings for the entire chiller package, not 
the individual module. Ratings shall include all electrical losses associated with VFD and 
integral harmonic filter. 

C. Chiller energy efficiency requirements: ASHRAE 90.1 – Affix compliance label to chiller 

D. Safety: UL 465 and UL 1995 – Provide UL / CUL label 
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E. Motor manufacturing and performance: NEMA MG1 

F. Pressure vessel construction and testing: ASME Boiler and Pressure Vessel Code: Section VIII, 
Division 1 – Provide ASME ‘U’ Stamp 

G. Electrical and control wiring: NEC codes & ETL requirements – Affix certification labels to 
control panel and starter 

H. Refrigeration system design, construction, installation and operation: ASHRAE 15 

1.05 SUBMITTAL DOCUMENTATION REQUIRED 

A. Chiller performance ratings conforming to and reported in accordance with AHRI-550/590 
[capacity (tons), energy efficiency (kW/ton), water pressure drop (ft of water), Integrated Part 
Load Value (IPLV) efficiency or Non-Standard Part Load Value (NPLV)]. 

B. Include additional power or water sources for auxiliaries (water for oil coolers, etc. if applicable) 
and field installed harmonic filters (if applicable) in all rating calculations. 

C. NPLV calculated to AHRI Standard 550/590 equation. 

D. Statement of Compliance with ASHRAE 90.1-2016. 

E. Part Load Performance: Efficiencies at 10% load increments at the following entering 
condenser water temperatures (ECWTs): 85 °F, 80, 75, 70, 65, 60, 55, 50, 45, 40 (29.4 °C, 
26.7, 23.9, 21.1, 18.3, 15.6, 12.8, 10.0, 7.2, 4.4) or lowest minimum possible with design 
condenser water flow at each load. Demonstrate that chiller will provide 100% design capacity 
at the minimum possible ECWT. Clearly note any points where continuous, stable operation 
may not be achievable. Hold condenser water flow constant for all points. 

F. Manufacturer’s required maintenance schedule. 

G. Manufacturer’s recommended driveline teardown inspection intervals and estimated labor costs 

H. List of components not designed for the life of the chiller including expected replacement 
intervals and replacement part including labor costs (VSD capacitors, oil filters, bearings). 

I. Acoustics: 
1. Sound pressure levels are required from measurements performed in accordance with 

AHRI-575. Include estimates for each octave band and A-Weighted values at each of the 
four standard AHRI points. 

2. Manufacturer sound levels shall not exceed an A-weighted sound pressure of 84 dBA at 
all load points when measured in accordance with AHRI-575-08. Active sound control 
devices and attenuation should be supplied if required. 

J. Unit Drawing: Indicate overall unit dimensions, key component locations and dimensions, and 
field connection details for piping and electrical wiring. 

K. Floor layout drawing: indicate centerlines; indicate locations and dimensions of chiller points of 
contact with the floor. 

L. Other Diagrams: thermal insulation requirements diagram and vibration isolator diagrams. 

M. Weights: shipping weight, operating weight, weight of each major component, weight load at 
each vibration isolator. 

N. Capacities and Charges: refrigerant and oil (if applicable). 

O. Wiring Diagram: including main power connections, control wiring connections (contacts and 
terminations), internal wiring schematic including transformers and other devices. 

P. Electrical data: job full load amperage, minimum circuit ampacity, max fuse size / breaker size. 

Q. Electrical requirements for power supply wiring including wiring diagrams for interlock and 
control wiring, clearly indicating factory-installed and field-installed wiring. 
1. Only single point chiller wiring is acceptable. 
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R. Control Panel Details: system operating data points, status messages, safety shutdowns, 
cycling shutdowns, trending capability, programmable set points, interface capability for data 
transfer. 

S. Material Safety Data Sheet (MSDS) for any refrigerants used that is NOT classified as ‘A1’ for 
flammability and toxicity by ASHRAE 34. 

T. Manufacturer’s warranty certificate. 

U. Performance rating noting chiller compliance with the United States Green Building Council’s 
LEED Enhanced Refrigerant Management Credit (EAc4). 

1.06 SHIPMENT 

A. Protect, pack and secure loose-shipped items and attach to chiller. Include detailed packing list 
of loose-shipped items, including illustrations and instructions for application. 

B. Cap and seal water nozzle openings to prevent moisture, foreign materials and other objects 
from entering heat exchangers. 

C. Provide reinforced shrink-wrap around each component of the chiller. The membrane shall 
cover the entire top, sides and ends to fully protect the component during shipping and storage. 
Cover equipment, regardless of size or shape. 

D. Ship units that are not shrink wrapped in an enclosed truck or shipping container. Tarping is not 
acceptable. 

E. Ship chiller in one major assembly. 

F. Ship refrigerant in the condenser barrel of the chiller. 

G. If refrigerant is shipped separately. Mechanical contractor shall rig refrigerant into equipment 
room and place adjacent to the chiller. Manufacturer’s technician shall charge unit at startup. 
Mechanical contractor shall remove and return empty refrigerant vessels. 

1.07 DELIVERY, STORAGE AND HANDLING (ALSO SEE SPEC ITEM 2.12 AND 2.14, BELOW) 

A. Follow manufacturer’s recommendations for storage, handling and unloading. 

B. Do not store equipment in wet or damp areas even when sealed and secured. 

C.  Unit to be shipped with Form 7 shipment. 

1.08 WARRANTY 

A. Provide manufacturer’s warranty for 18 months from the date of shipment from the factory or 12 
months from commissioning; whichever comes first. Warranty shall cover parts, refrigerant and 
labor required to remedy defects in materials or workmanship for the entire chiller. Perform 
warranty work with manufacturer’s factory-trained and factory-employed service technician. 

PART 2: PRODUCTS 

2.01 ACCEPTABLE MANUFACTURERS 

A. Basis of Design: YORK YZ, Johnson Controls, Inc. 

B. The design scheduled and shown on the drawing are based upon products manufactured by 
Johnson Controls. Alternate equipment from the other acceptable manufacturers must meet the 
scheduled performance and comply with these specifications. If equipment manufactured by 
another manufacturer is utilized, then the Mechanical Contractor shall be responsible for 
coordinating with the General Contractor and all affected Subcontractors to insure proper 
provisions for installation of the furnished unit. This coordination shall include, but is not limited 
to, the following: 
1. Structural supports for units 
2. Piping size and connection/header location 
3. Electrical power requirements and wire, conduit and overcurrent protection sizes 
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4. The Mechanical Contractor shall be responsible for all costs incurred by the General 
Contractor, Subcontractors, and Consultants to modify the building provisions (ductwork, 
piping, and wiring) to accept the furnished units 

5. Any costs to relocate other items to work to accomodate the substituted equipment. 
6. Any resubmittals required to DSA including any and all structural calculations and back-up 

documentation for any changes from contract documents 

C. Approved Equal (Prior written approval by engineer of record is required) 

2.02 GENERAL DESCRIPTION 

A. Packaged centrifugal chiller including the following: evaporator, motor and compressor, 
capacity control device, condenser with integral sub cooler, variable refrigerant metering 
device, motor starter, control panel with user interface, and a refrigerant purge system. 

B. Provide chiller utilizing a refrigerant that has an Ozone Depletion Potential (ODP) of ZERO, and 
a Global Warming Potential (GWP) of 1 with an assurance from the manufacturer that the 
refrigerant has no production phase-out date and no phase out date for equipment that uses 
that refrigerant. Additionally, the refrigerant must be available from local refrigerant suppliers 
other than the chiller manufacturer. 

C. Provide chiller to meet or exceed the scheduled performance within the limits of the scheduled 
parameters. 

D. Chillers shall be able to start up with tower water temperatures as low as 40°F (4.4°C) entering 
condenser water or 30°F (16.7°C) below the design leaving chilled water temperature or they 
shall include field installed tower bypass lines to increase head pressure to an acceptable 
temperature. Contractor shall include all necessary piping and BAS modifications to ensure 
cold tower water start up. 
1. Chiller shall be capable of continuous operation with 40°F (4.4°C) entering condenser 

water temperature at design condenser water flows. Chillers not capable operating with 
40°F (4.4°C) entering condenser water temperature at design condenser water flows shall 
include field installation of water-to-water heat exchangers sized to provide sufficient 
cooling capacity for the chilled water system.  Contractor is responsible for sizing, 
purchasing, and installing the heat exchanger including all piping and controls to ensure 
stable system operation when transitioning from chiller operation to water-to-water heat 
exchangers. Additional pump HP sizing shall also be calculated and included in the 
installation (if applicable). Water-to-water heat exchanger submittals shall include 
additional pumping and tower power consumption costs in addition to the required 
maintenance schedule and yearly costs to clean and maintain the heat exchanger (if 
applicable). 

E. Performance Requirements: Must be capable of running at any of the conditions, below for 
minimum of 24 hours. 
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F. Provide neoprene isolators. 

G.  Provide refrigerant isolation valves: two butterfly valves, one on the compressor discharge line 
and one on the liquid line. 

2.03 HEAT EXCHANGERS 

A. General requirements: evaporator and condenser 
1. Heat exchanger type: 

a. Evaporator: Shell and tube, hybrid falling film design or flooded 
b. Condenser: Shell and tube, flooded design 

2. Construct in accordance with the current ANSI/ASHRAE-15 Safety Code for Mechanical 
Refrigeration and ASME Pressure Vessels Code and shall bare the ASME stamped 
nameplate. 

3. Shells: Carbon steel with fusion welded seams 
4. Tubes: Internally rifled, externally enhanced, individually cleanable and individually 

replaceable from either chiller end, and roller expanded into tube sheets. 
5. Tube supports: Carbon steel, 3/8” (9.5mm) thick minimum, no more than 4 feet (1.22 m) 

apart, self-supporting and welded to the shell. 
6. End sheets: Carbon steel, 1” (25.4 mm) thick minimum. 
7. Water boxes: Marine and compact type, steel, bolted to end sheet, with hinged cover 

plates on any end that allows full opening access to tubesheets and tubes; taps for vent 
and drain. 

8. Pressure Relief: automatically reseating relief valves. Rupture discs are not acceptable. 

B. Evaporator 
1. Waterside working pressure: 150 psig (1034 kPa). 
2. Water boxes: Marine (side nozzle locations) with grooved connections; compact bolted to 

end sheet (blind side). Provide hinged cover plates lthat allows full opening access to 
tubesheets and tubes. 

3. Tubes: Copper, removable from either end, minimum tube wall thickness of 0.035” (0.889 
mm) at the plain lands contacting the intermediate tube supports and end sheets. 

4. Suction baffle: Installed along the entire length of the evaporator. 
5. Sight glass: Located such that the proper refrigerant charge is near the center of the glass 

when the machine is off. 

C. Condenser 
1. Waterside working pressure: 150 psig (1034 kPa). 
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2. Water boxes: Marine (side nozzle locations) with grooved connections; compact bolted to 
end sheet (blind side). Provide hinged cover plates that allows full opening access to 
tubesheets and tubes. 

3. Tubes: Copper, removable from either end, minimum tube wall thickness of 0.035” (0.889 
mm) at the plain lands contacting the intermediate tube supports and end sheets. 

2.04 REFRIGERANT FLOW CONTROL 

A. Variable orifice 

B. Refrigerant level sensing: Monitor refrigerant level in the condenser; report refrigerant level 
back to unit control panel and control chiller accordingly. 

C. Refrigerant level control: Adjust valve position via control panel to optimize refrigerant level. 

2.05 COMPRESSOR 

A. Single stage or multi-stage 

B. Capacity control achieved with variable speed and mechanical flow regulation to provide fully 
modulating control from maximum to minimum load. The chiller shall be able to adjust capacity 
from 100% to 15% of design without the use of hot gas bypass (HGBP). Plastic is not an 
acceptable material for internal compressor components. 

C. Fully accessible housing with vertical circular joints. 

D. Direct driven 

E. Magnetic bearings. 
1. Levitated shaft position shall be actively controlled and monitored by an X-, Y-, and Z-axis 

digital position sensor. 
2. The compressor shall be capable of coming to a controlled, safe stop in the event of a 

power failure by utilizing back up power storage to the Magnetic Bearing Control System. 

F. Mechanical linkage system that continuously monitors compressor-discharge gas 
characteristics and optimizes diffuser spacing to minimize impeller gas-flow disruptions. 

G. The driveline (compressor and motor) and chiller starter shall be individual unit assemblies 
allowing for independent inspection, service, and repair/replacement. If an integrated driveline 
and starter package is utilized which is not fully field repairable, the supplier must provide one 
spare package with the unit. 

2.06 MOTOR 

A. Hermetic permanent magnet or high speed induction motor supported by active magnetic 
bearings. 

B. Electrical connection: Steel terminal box with gasketed front access cover; overload and 
overcurrent transformers. 

2.07 REFRIGERANT PURGE SYSTEM (NEGATIVE PRESSURE MACHINES) (IF APPLICABLE) 

A. Refrigerant purge system is required if negative pressure machines are proposed. 

B. Operates automatically at all load and head pressure conditions, independently of the chiller. 

C. Purge unit is designed to meet ASHRAE Standard 147 where at the most one unit mass of 
refrigerant is purged per one unit mass of air removed by the unit. 

D. Purge unit is factory assembled, unit mounted, piped and wired and is capable of operating 
while the chiller is off. 

E. Purge exhaust cycles are monitored, and if excessive, provide warning of a potential system 
leak through Chiller Control Panel. 

2.08 SOURCE QUALITY CONTROL: TESTS AND INSPECTIONS 

A. Heat Exchangers (evaporator and condenser): 
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1. Design and test in full conformance to the ASME Boiler and Pressure Vessel Code, 
Section VIII, Division 1. 

2. Hydrostatically test evaporator and condenser refrigerant side at 1.3 times design working 
pressure AFTER tubing using LIQUID REFRIGERANT. 

3. Alternately to item ‘2’ above, test at 1.1 times design working pressure AFTER tubing, 
using an approved air/gas mixture, per ASME Code. 

B. Compressor Components: 
1. Leak tested at design working pressure using air under water. 
2. Hydrostatic strength test at 1.5 times design working pressure. 
3. To ensure UL label qualification, manufacturer shall perform a hydrostatic strength test at 

3 times design working pressure every year on the compressor castings. 
4. Statically and dynamically balance each impeller. 
5. Overspeed test each impeller at 120% of its maximum design RPM. 

C. Motor 
1. Balance rotor in accordance with ISO 1940 G2.5 (performed by motor manufacturer). 
2. High-potential test stator for dielectric strength for 60 seconds per UL1995 and 984 and 

the following formula: 2 * RATED VOLTAGE + 1000 (performed by chiller manufacturer). 

D. Chiller air run test: 
1. Measure current and voltage across each phase. 
2. Operate control panel, test functionality and log instrument readings. 
3. Operate oil pump motor and search lubrication system for leaks (if applicable). 
4. Check compressor oil pressure (if applicable). 
5. Full spectrum vibration analysis factory performed with baseline report provided with 

chiller delivery for chillers not equipment with magnetic bearings. 
6. After the test, remove and replace oil filter (if applicable). 

E. Chiller leak integrity testing: Pressurize entire system to design working pressure. Leak test 
using soap and water. Repair any leaks and repeat test until leak tight. 

F. Vacuum hold testing: Evacuate system to 500 microns and hold for one hour. Ensure that 
pressure does not rise more than 150 microns during the hour. Repair and repeat until passes. 

2.09 CONTROL PANEL 

A. Type: Microprocessor based, stand alone 

B. Scope: Chiller operation, monitoring of chiller sensors, actuators, relays and switches, and 
display of all operating parameters. 

C. Capability: Stable chiller operation at 40°F (4.4°C) leaving chilled water temperature without 
warnings or shutdowns; no freezing or slushing of chilled water. 

D. Enclosure: Lockable, NEMA 1 

E. Information Display: 10.4” (264 mm) (minimum) color liquid crystal display (LCD) mounted on 
control panel enclosure door.  All warning and safety faults shall include a text description.  
Panels with numerical codes requiring reference manuals for fault codes are not acceptable. 

F. User interface: Operating parameters displayed in a user-friendly, color and graphical format. 

G. Keypad: Universal type with soft-keys 

H. Temperature rating: 32 to 104°F (0 to 40°C) 

I. System status information: Displayed on screen at all times, including the following as a 
minimum: 
1. System status 
2. System details 
3. Control source (remote or local) 
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4. User access level 
5. Date and time 
6. Startup sequence timer 
7. Shutdown sequence timer 

J. Status messages: In color according to importance, indicate the following as a minimum: 
1. Ready to start 
2. Cycling shutdown – chiller will automatically restart 
3. Safety shutdown – chiller requires manual restart 
4. Soft shutdown – chiller requires manual restart 
5. System run (with countdown timers) 
6. Systems coast down (with countdown timers) 
7. Start inhibit and inhibit mode (anti-recycle, vane motor switch open (if applicable), excess 

motor current) 
8. VGD closing before shutdown (if applicable) 

K. System operating information, including the following as a minimum: 
1. Return and leaving chilled water and condenser water 
2. Evaporator and condenser refrigerant saturation temperatures 
3. Sub-cooling refrigerant temperature 
4. Evaporator and condenser pressure 
5. Evaporator tube and condenser tube small temperature difference 
6. Compressor discharge temperature 
7. Percent of motor full load current 
8. Input power 
9. Kilowatt hours 
10. Operating hours 
11. Refrigerant level position (condenser) 
12. Motor winding temperature (each phase) 
13. Average motor winding temperature 
14. VSD – Output frequency 
15. VSD – Output voltage (each phase) 
16. VSD – Current (each phase) 
17. VSD – Input current limit setpoint 
18. VSD – Total supply KVA 
19. VSD – Total power factor 
20. VSD - Voltage total harmonic distortion (each phase) 
21. VSD – Current total demand distortion (each phase) 
22. VSD – DC bus voltage 
23. VSD – DC bus current 
24. VSD – Input and output Peak and RMS voltages and currents (each phase) 
25. VSD – Internal ambient temperature 
26. UPS Battery voltage 
27. VGD Position 
28. Discharge Pressure 
29. Motor Housing and Winding Temperatures 
30. MBC – Positions 
31. MBC – Currents 
32. MBC – Temperatures 
33. MBC – Motor Speed 

L. Programmable setpoints including the following, as a minimum: 
1. Chilled liquid temperature (setpoint and range) 



Salas O'Brien  
Project #: 2200689  Central Plant Modernization Project 
March 27, 2023  Solano Community College, Fairfield Campus  
Addendum #2  Solano County Community College District  
  Fairfield, California 
 
 

MAGNETIC BEARING CENTRIFUGAL WATER-COOLED CHILLER 23 64 16 - 9 of 17 
 

2. Chilled liquid temperature cycling offset (shutdown and restart) 
3. Motor current limit (%) 
4. Pull-down demand (limit and time) 

M. Schedule function: Programmable six week schedule for starting and stopping the chiller, 
pumps and cooling tower. 

N. Regional functionality: System language and units selection 

O. Warning messages including the following, as a minimum: 
1. Real time clock failure 
2. Condenser or evaporator transducer error 
3. Setpoint override 
4. Condenser high pressure limit 
5. Evaporator low pressure limit 
6. Excess Surge Detection 
7. Motor – High Housing, Rotor, and Winding Temperatures 
8. Motor – High Current Limit 
9. VSD – DC Bus Active 
10. Liquid Level Setpoint Not Achieved 
11. Loss of Subcooler Liquid Seal 
12. Condenser – Freeze Threat From Low Pressure 
13. MBC – Speed Signal Fault 
14. MBC – Low Amplifier Resistance 
15. MBC – High Amplifier Resistance 
16. MBC – Low Amplifier Current 
17. MBC – High Amplifier Current 
18. MBC – Position Sensor Error 
19. UPS – Not Charging 
20. UPS – Line Low Battery Voltage 
21. UPS – Battery Not Connected 
22. UPS – Check Battery Connection 
23. Purge – High Coil Temperature 
24. Purge – High Coil Temperature Inhibit 
25. Purge – High Regen Tank Temperature 
26. Purge – High Level 
27. Purge – Excess Purge 
28. Purge – Equalization Low Suction Temperature 
29. Purge – Possible Air in system 
30. Purge – Operation Inhibited 

P. Safety Shutdowns: Trigger a safety shutdown for any of the following, as a minimum: 
1. Evaporator – low pressure 
2. Condenser – high pressure contacts open 
3. Expansion I/O – Serial Communications 
4. Thrust Bearing – Limit Switch Open 
5. Auxiliary safety – contacts closed 
6. Compressor discharge – high or low refrigerant temperature 
7. Roller element bearing excessive vibration/wear (if applicable) 
8. Control panel – power failure 
9. Motor or starter – current imbalance 
10. Motor – high housing, winding, and rotor temperatures 
11. Motor – Low winding Temperature 
12. Watchdog – software reboot 
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13. Sensor – failure or out of range 
14. Transducer – failure or out of range 
15. Surge Protection – Excess Surge 
16. MBC – internal fault 
17. MBC – Power Supply Fault 
18. MBC – High Heatsink Temperature 
19. MBC – DC Bus Fuse 
20. MBC – high bearing temperature or current 
21. MBC – System startup failure 
22. MBC – speed signal fault 
23. MBC – overspeed fault 
24. MBC – communication 
25. MBC – rotor elongation 
26. MBC – oscillator fault 
27. MBC – rotor contraction 
28. MBC – unauthorized rotation 
29. MBC – high and low voltage 
30. MBC – Ground Fault 
31. MBC – High amplifier Temperature & Voltage 
32. MBC – Radial Positions 
33. MBC – Fault Contacts open 
34. MBC – Initialization Failure 
35. MBC – Serial Communications 
36. VSD – shutdown, requesting fault data 
37. VSD – stop contacts open 
38. VSD – 105% motor current overload 
39. VSD – input current overload 
40. VSD – high phase input and motor baseplate temperatures (each phase) 
41. VSD – precharge lockout 
42. VSD – ground fault 
43. VSD – motor current total harmonic distortion (THD) fault 
44. VSD – inverter or rectifier program fault 
45. VSD – phase motor and input DCCT (each phase) 
46. VSD – high total demand distortion 
47. VSD – high phase input and motor current (each phase) 
48. VSD – line voltage phase rotation 
49. VGD Actuator – Limit Switch Open 
50. VGD Actuator – Stroke Not Calibrated 
51. VGD Actuator – Feedback not Calibrated 
52. VGD Actuator - Positioning Fault 
53. VGD Actuator – Serial Communications 
54. UPS – Inverter Low Battery Voltage 
55. Safety Stop 

Q. Safety Shutdowns: For each safety shutdown, indicate the following, as a minimum: 
1. System status and details 
2. Day and time of shutdown 
3. Cause of shutdown with text description 
4. Type of restart required 

R. Cycling Shutdowns: For each cycling shutdown, indicate the following, as a minimum: 
1. Multiunit cycling – contacts open 
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2. System cycling – contacts open 
3. Control panel – power failure 
4. Leaving chilled liquid – low temperature 
5. Leaving chilled liquid – flow switch open 
6. Condenser – flow switch open 
7. Control panel – schedule 
8. VGD Actuator – serial communications 
9. Evaporator – low pressure 
10. Condenser – freeze threat – flow switch open 
11. Control Panel – loss of control voltage 
12. MBC - position 
13. MBC – low frequency displacement 
14. MBC – vibration 
15. MBC – speed signal fault 
16. MBC – startup failure 
17. MBC – serial communications fault 
18. VSD shutdown – requesting fault data 
19. VSD – fault contacts open 
20. VSD – initialization failed 
21. VSD – gate driver (indicate phase) 
22. VSD – single phase input power 
23. VSD – high or low DC bus voltage 
24. VSD – pre charge: low DC bus voltage 
25. VSD – pre charge: DC bus voltage imbalance 
26. VSD – high internal ambient temperature 
27. VSD – logic board power supply 
28. VSD – low phase input and motor baseplate temperatures (each phase) 
29. VSD – logic board processor 
30. VSD – run signal 
31. VSD – high phase input and motor current (each phase) 
32. VSD – DC bus pre-regulation 
33. VSD – input DCCT offset (each phase) 

S. Security Access: Through ID and password recognition defined by a minimum of three different 
levels of user capability: 
1. View: prevent unauthorized changing of setpoints. 
2. Operator: allow local or remote control of chiller. 
3. Service: In the event that advanced diagnostics are necessary for qualified service 

personnel. 

T. Chiller information screen including on-screen display of the following, as a minimum: 
1. Model number 
2. Chiller serial number 
3. Control panel serial number 
4. Manufacturer contract number 
5. Design voltage 
6. Refrigerant type 
7. Starter type 
8. Original factory chiller rating information, including water temperatures, pressure drops 

and capacity 

U. Data tracking and trend display including on-screen graphical display of the following, as a 
minimum: 
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1. Parameters selected from a list of a minimum of 140 possibilities 
2. Data collected once per second up to once per hour for each parameter 
3. Data trend lines displayed for a minimum of 5 parameters at once 

V. History: Store last ten shutdowns with text description and display all system parameters at the 
time of shutdown. 

W. Memory: Non-volatile type containing operating program and setpoints, capable of retention for 
10 years without memory loss, despite AC or backup battery power loss. 

X. Terminal strip has be clearly numbered to accept field interlock wiring. 

Y. Remote communications: Via electrical contacts, control panel capability to indicate the 
following as a minimum: 
1. Ready to start contacts 
2. Safety shutdown contacts 
3. Cycling shutdown contacts 
4. Running contacts 

Z. Remote communications: Via 4-20 mA or 0-10V analog signals, control panel capability to 
adjust the following as a minimum: 
1. Leaving chilled liquid setpoint 
2. Current limit setpoint 
3. Chiller start and stop 

AA. Data logging and printing: Via RS-232 or similar, control panel capability for exporting at user-
programmable intervals: 
1. All system operating data 
2. Shutdown and cycling messages 
3. Operating details of last 10 cycling or safety shutdowns 
4. 5D Card – Panel Data 

2.10 COMPRESSOR MOTOR STARTER: VARIABLE SPEED DRIVE 

A. General: Variable Speed Drive (VSD) compressor motor starter to start motor and control motor 
speed by controlling the frequency and voltage of the electrical power supplied to the motor. 

B. Drive type: Pulse width modulated (PWM) utilizing insulated gate bipolar transistors (IGBTs) 

C. Control Logic: independently control motor speed and variable geometry diffuser (VGD) 
position for optimum efficiency and operational stability. Base motor speed and VGD position 
on a minimum of 4 inputs: leaving chilled water temperature, return chilled water temperature, 
evaporator refrigerant pressure, condenser refrigerant pressure; Verify motor speed and VGD 
position and also use as inputs to the control logic. 

D. Power Factor: At all loads and speeds, provide a minimum of a 0.95 power factor. (Addendum 
#2)  

E. Enclosure: NEMA-1; hinged access door with door interlock; lock and keys; pad lockable. 

F. Packaging: Factory mounted on chiller, piped to cooling circuit; wired to control panel, 
compressor motor, oil pump and purge; entire package (including active harmonic filter) shall 
be UL listed 

G. Cooling: cool drive and harmonic attenuation components and internal ambient air via fluid-
cooled, closed loop; all starter components accessible for service and replacement without 
opening the chiller’s main refrigerant circuit. Air-cooled VSD’s requiring repeated air-filter 
replacement are not acceptable. 

H. Factory run test: Perform an electrical and mechanical run test of VSD starter prior to shipment 
to verify proper wiring and phasing. If harmonic filter is not integral to VSD, the factory run test 



Salas O'Brien  
Project #: 2200689  Central Plant Modernization Project 
March 27, 2023  Solano Community College, Fairfield Campus  
Addendum #2  Solano County Community College District  
  Fairfield, California 
 
 

MAGNETIC BEARING CENTRIFUGAL WATER-COOLED CHILLER 23 64 16 - 13 of 17 
 

must be run with the remote, shipped loose harmonic filter installed to verify operation and 
compatibility. 

I. Factory settings: Set starting design current and current overload settings prior to shipment 

J. Inrush amperage: limited to the design full load amperage of the chiller. 

K. Protective devices: provide the following, as a minimum: 
1. Electronic current-sensing overloads (1 per phase) – with indicating message on the 

control panel and reset button; shut down chiller upon detection of operating current 
exceeding 105% full load amperage. 

2. High instantaneous current overload – with indicating message on the control panel and 
reset button; shut down chiller upon detection of starting current exceeding 115% of 
design inrush starting current for 1 second 

3. Phase rotation insensitivity 
4. Single phase failure protection circuit with indicating light – shut unit down if power loss 

occurs in any phase at startup. 
5. High temperature safety protection system on IGBTs with indicating light and reset button; 

via thermistors embedded on IGBT heat sinks – shut unit down if IGBT temperature 
exceeds acceptable limits. 

6. Power fault protection for momentary power interruptions – interrupt power to the 
compressor motor within 4 line cycles upon detection of power interruptions longer than ¾ 
of a line cycle. 

7. High and low line voltage protection 

L. Features: factory mount and wire the following as a minimum: 
1. Control transformer: 115volt, sized to power control panel and all unit controls 
2. Electrical lugs: tin plated, sized to accept the copper power lines required by the chiller 
3. Single point power: from electrical lugs at starter, power all powered devices on the chiller 

including control panel, control devices, line reactor circuitry, active harmonic filter, oil 
pump and refrigerant purge 

4. Circuit-breaker disconnect: door interlocked; ground fault protection; minimum 65,000A 
short circuit withstand capacity per UL 508. 

M. Control panel readouts: display on the control panel and provide to BAS via communication 
port the following as a minimum: 
1. Output frequency 
2. Output voltage 
3. Three phase current 
4. Input power (kW) 
5. Energy consumption (kWh) 
6. Elapsed running time 
7. Three phase voltage total harmonic distortion (THD). 
8. Three phase current total demand distortion (TDD) 
9. Total unit power factor 

2.11 FINISHES 

A. Dry chiller components for shipment, including inside of water boxes and tubes. 

B. Blast and clean chiller surfaces thoroughly. Apply prime coat for painting. 

C. Paint all exposed surfaces with alkyd-modified, vinyl enamel machinery paint, including all 
factory-applied insulation for consistent color matching. If not painted in the factory, paint over 
insulation in the field with manufacturer’s standard paint and color. 

2.12 OPTIONS 

A. Form 7 Shipment:  
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1. Prior to shipping, the unit is completely assembled at the factory. Interconnecting piping is 
assembled and the complete unit is wired and leak-tested.  

2.  The unit is dismantled and shipped as follows: 
a. The compressor (motor and stage) 
b.  The evaporator 
c.  The condenser 
d.  The VSD 
e.  Refrigerant charges shipped separately 
f.  Miscellaneous shipped loose items 

A. Insulation package: Unit to be shipped with Form 7 shipment. Provide insulation and field 
insulate evaporator, end sheets, suction line, liquid line and other cold surfaces with 3/4” (19 
mm) closed-cell neoprene foam insulation. Adhere with vapor-proof cement. (Water boxes and 
nozzles must be field insulated with removable covers over bolts). 

B. Flow Sensors, thermal type: Unit to be shipped with Form 7 shipment. Ship loose and field 
install in chilled and condenser water nozzles and factory wired to chiller control panel. 

C. Control System Interface: DDC type and shall provide the following, as a minimum: 
1. Export system operating data. 
2. Accept setpoint adjustments for chilled water setpoint and demand limit. 
3. RS-232 communication: BACNet MS/TP is the default communication protocol unless 

otherwise noted. 
4. Field commissioning assistance by manufacturer’s technician. 

2.13 SMART EQUIPMENT SUPPORT PACKAGE SPECIFICATIONS 

A. Remote Chiller Monitoring System 
1. The manufacturer shall furnish, install and maintain a remote chiller monitoring system for 

a period of one year (12 months) after chiller startup on each water-cooled chiller installed 
on this project. 

2. The system shall function through a secure network without requiring an interface with the 
control system currently installed at the location or with the project. 

3. The manufacturer shall provide 24x7 monitoring of critical control panel-generated 
diagnostic codes by monitoring available operation, safety, cycling, and warning codes by 
the manufacturer’s UL-certified central station alarm monitoring and operations center. 
The center’s operators shall have the capability to notify the manufacturer’s local branch 
of these faults during normal working hours, and to dispatch on-call technicians during 
non-working hours, and to capture these events in the manufacturer’s electronic service 
management system. 

4. The system shall continuously record operating data at 1, 5, or 15 minute intervals and 
store that operating data for a minimum of 12 months, and allow the manufacturer’s local, 
regional and national personnel to access operating data through a mobile device. 

5. The system shall use advanced algorithm to continuously compare chiller performance 
against key design specifications and detect potential performance issues. 

6. A daily assessment of critical system functions shall be performed using these algorithms. 
The system shall allow the manufacturer’s local, regional and national personnel to run 
reports on the operating parameters collected by the system using these algorithms. 

7. A customer of the system shall be accessible by the customer’s designated staff through a 
secure web-based portal on a computer, tablet or mobile phone. No additional software 
(“apps”) shall be required to access the system. 

8. The manufacturer shall perform four (4) remote operational inspections including the 
following activities: 
a. Use the remote monitoring system to review control panel for proper operation and 

recorded fault histories, verify oil heater operation (as applicable), and record and log 
all operating parameters. 
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b. Generate and review appropriate chiller reports remotely through the system. 
c. Review the remote monitoring system dashboard reports and operating data with 

appropriate customer representative 
9. If the manufacturer is not able to meet the above system requirements, manufacturer must 

provide twelve (12) monthly onsite operating inspections and quarterly vibration analysis 
reports.  During monthly inspections, check for overall condition of unit, unusual noise and 
vibration, proper condenser and chilled water flow, system pressures and temperatures, 
capacity control and linkage, and refrigerant levels. Record and archive all diagnostic 
codes generated since the last monthly inspection. Additionally, record evaporator and 
condenser tube approaches (small temperature differences). Provide annual summary 
report to appropriate customer representative including all diagnostic codes as well as 
trend graph of monthly tube approach data. Alert appropriate customer representative 
immediately to unexpected increases or if any tube approach is more than 1.5 degrees 
above baseline. 

2.14 RIGGING AND INSTALLATION 

A. Chiller manufacturer shall factory disassemble the chiller at the factory to fit thru the existing 
chiller plant doorway.  Manufacturer shall ship components from the factory with each item 
sealed, capped and include a N2 blanket charge with N2 pressure gages to prove there is a 
positive N2 charge at all times, this is to prevent moisture intrusion during shipping and storage. 

B. Mechanical contractor shall receive, offload, store, then move and rig the chiller components 
into the chiller room, to locations determined and approved by the chiller manufacturer. 

C. Chiller manufacturer shall move and rig the chiller components within the chiller room to re-
assemble, pressure and leakage test per 2.08 E and F after reassembly, then charge with 
refrigerant and pressure test the chiller. 

D. Manufacturer to reconnect and test all control wiring and sensors on reassembled chiller. 

PART 3 EXECUTION 

3.01 INSTALLATION 

A. Rig in re-assemble and test the chiller in place per Article 2.14. 

B. General Requirements: Install per industry standards, applicable building codes and 
manufacturer’s written instructions. 

C. Insulation:  Field install insulation on evap, suction line, compressor, and water boxes with 3/4" 
closed cell foam, painted to match factory chiller color. 

D. Painting:  Field paint chiller/insulation wherever finish was affected during shipping, rigging, 
assembly and piping.  Use factory provided touch up paint to match chiller color and finish.  
Restore chiller paint and finish to factory-like condition. 

E. Refrigerant: Rig refrigerant into equipment room and place next to what will be the final location 
of the chiller. Manufacturer will be responsible for charging the machine. 

F. Temporary use: Use of any chiller for temporary heating, cooling or ventilation is strictly 
prohibited unless a complete inspection and startup has been performed by manufacturer’s 
factory-trained and factory-employed service personnel. 

G. Level the chiller to within ¼” (6.35 mm) in both directions (end-to-end and side-to-side). 

H. Access clearance: For regular service and tube pull clearances, install chiller with the following 
minimum recommended clearances: 
1. End of unit: distance equal to the length of the heat exchanger shell 
2. Front of unit (control panel side): 3 feet (0.91 m) minimum 
3. Rear of unit: 2 feet (0.61 m) minimum 
4. Top of unit: 2 feet (0.61 m) minimum 
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3.02 FIELD QUALITY CONTROL 

A. Storage: Store per chiller manufacturer’s written recommendations. Store chiller indoors in a 
warm, clean, dry place where the chiller will be protected from weather, construction traffic, dirt, 
dust, water and moisture. If chiller will sit idle for more than 3 months, purchase long-term 
storage service from the manufacturer to ensure warranty coverage. 

B. Rigging: Follow manufacturer’s written instructions for rigging, off-loading, and use of rigging 
tools such as spreader bars, forklifts, come-a-longs, and shackles. 

C. Manufacturer shall be present and shall direct rigging the knocked down components into 
position with installing contractor. 

3.03 STARTUP SERVICE 

A. Provide two weeks’ notice to chiller manufacturer’s service department for startup. 

B. Notify chiller manufacturer’s service department once chiller has been fully piped and wired for 
primary power and controls, including flow switches. Confirm that sufficient load will be 
available for starting the chiller on the desired date. 

C. Manufacturer to provide factory-trained and factory-employed service technician for a minimum 
of two days to startup, test, check and adjust each chiller. 

D. Technician shall perform the following steps as a minimum: 
1. Check chiller installation. 
2. Charge the machine with refrigerant. 
3. Energize the machine disconnect switch. 
4. Confirm purge system is active and chiller is holding required vacuum. 
5. Verify correct voltage, phases and cycles. 
6. Energize motor briefly and verify correct direction of rotation. 
7. Start the chiller. 
8. Test machine for performance within design rating parameters. 
9. Make adjustments as required. 

E. Submit a startup report summarizing findings and activities performed. 

3.04 OWNER INSTRUCTION 

A. Provide training of the owner’s personnel. Cover startup, shutdown, general maintenance and 
troubleshooting. Review operating and maintenance manual and familiarize personnel with 
control panel, including its special features and capabilities. 

B. Provide a minimum of 4 hours of training for owner’s personnel by manufacturer’s factory-
trained and factory-employed service technician. 

C. Training shall include control panel, motor starter / VSD, lubrication system (if applicable), 
operation, maintenance requirements and AHU. 

D. Training shall include startup and shutdown procedures as well as regular operation and 
maintenance requirements. 

3.05 CLEANING 

A. Clean exterior prior to transfer to owner. 

3.06 MAINTENANCE CONTRACT 

A. Chiller manufacturer shall provide a 3-year maintenance contract to include 3 quarterly 
inspections and an annual service all performed by JCI Certified Chiller Techs, including CW 
tube brushing using Solano CC provided water.  Cost of the Maintenance Contract shall be 
included in the price of the chiller. 
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3.07 DOCUMENTATION 

A. Provide Installation, Operation & Maintenance Manual(s) in each chiller’s control panel door. 
Provide six additional copies for owner’s project system manual. 

B. Provide six copies of Spare Parts Manual for owner’s project system manual. 

END OF SECTION 
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