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SECTION 23 08 00 

COMMISSIONING of HVAC 
 

PART 1 - GENERAL  

 

1.1 RELATED DOCUMENTS  

 

A.  Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 1 Specification Sections, apply to this Section.  

 

B.  OPR, BoD, and BoD-HVAC documentation prepared by Owner and Architect contains 

requirements that apply to this Section.  

 

 

1.2 SUMMARY  

 

A.  This Section includes requirements for commissioning the HVAC system and its subsystems and 

equipment. This Section supplements the general requirements specified in Division 1 Section 

"General Commissioning Requirements."  

 

B.  Related Sections include the following:  

 

1. Division 1 Section 01 91 13 General Commissioning Requirements for general 

requirements for commissioning processes that apply to this Section.  

 

 

1.3 DEFINITIONS  

 

A.  Architect: Includes Architect identified in the Contract for Construction between College and 

Contractor, plus consultant/design professionals responsible for design of HVAC, electrical, 

communications, controls for HVAC systems, and other related systems.  

 

B.  BoD: Basis of Design.  

 

C.  BoD-HVAC: HVAC systems basis of design.  

 

D.  CxA: Commissioning Authority.  

 

E. OPR: Owner's (College) Project Requirements.  

 

F.  Systems, Subsystems, and Equipment: Where these terms are used together or separately, they 

shall mean "as-built" systems, subsystems, and equipment.  

 

G.  TAB: Testing, Adjusting, and Balancing.  

 

 

1.4 CONTRACTOR'S RESPONSIBILITIES  

 

A.  The following responsibilities are in addition to those specified in Division 1 Section "General 

Commissioning Requirements."  

 

B.  Contractor:  

1. Attend procedures meeting for TAB Work.  

2. Certify that TAB Work is complete.  
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C.  Mechanical Subcontractor:  

1. Attend TAB verification testing.  

2. Provide measuring instruments and logging devices to record test data, and data acquisition 

equipment to record data for the complete range of testing for the required test period.  

 

D.  HVAC Instrumentation and Control Subcontractor: With the CxA, review control designs for 

compliance with the OPR and BoD, controllability with respect to actual equipment to be 

installed, and recommend adjustments to control designs and sequence of operation descriptions.  

 

E.  TAB Subcontractor:  

 

1.  Contract Documents Review: With the CxA, review the Contract Documents before 

developing TAB procedures.  

 

a. Verify the following:  

 

1) Accessibility of equipment and components required for TAB Work.  

 

2) Adequate number and placement of duct balancing dampers to allow proper 

balancing while minimizing sound levels in occupied spaces.  

 

3) Adequate number and placement of balancing valves to allow proper balancing 

and recording of water flow.  

 

4) Adequate number and placement of test ports and test instrumentation to allow 

reading and compilation of system and equipment performance data needed to 

conduct both TAB and commissioning testing.  

 

5) Air and water flow rates have been specified and compared to central equipment 

output capacities.  

 

b. Identify discontinuities and omissions in the Contract Documents.  

 

c. This review of the Contract Documents by the TAB Subcontractor satisfies 

requirements for a design review report as specified in Division 23 Section "Testing, 

Adjusting, and Balancing."  

 

2. Additional Responsibilities: Participate in tests specified in Division 23 Sections "HVAC 

Instrumentation and Controls" and "Sequence of Operation."  

 

F.  Electrical Subcontractor:  

 

1. With the Mechanical Subcontractor, coordinate installations and connections between and 

among electrical and HVAC systems, subsystems, and equipment.  

2. Attend TAB verification testing.  

 

 

1.5 COMMISSIONING DOCUMENTATION  

 

A.  The following are in addition to documentation specified in Division 1 Section "General 

Commissioning Requirements."  

 

B.  BoD HVAC: Owner will provide BoD-HVAC documents, prepared by Architect and approved 

by College Representative, to the CxA and Contractor for use in developing the commissioning 

plan, systems manual, and operation and maintenance training plan.  
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C.  Test Checklists: CxA with assistance of Architect shall develop test checklists for HVAC 

systems, subsystems, and equipment, including interfaces and interlocks with other systems. 

CxA shall prepare separate checklists for each mode of operation and provide space to indicate 

whether the mode under test responded as required. In addition to the requirements specified in 

Division 1 Section "General Commissioning Requirements," checklists shall include, but not be 

limited to, the following:  

 

1. Calibration of sensors and sensor function.  

2. Testing conditions under which test was conducted, including (as applicable) ambient 

conditions, set points, override conditions, and status and operating conditions that impact 

the results of test.  

3. Control sequences for HVAC systems.  

4. Responses to control signals at specified conditions.  

5. Sequence of response(s) to control signals at specified conditions.  

6. Narrative description of observed performance of systems, subsystems, and equipment. 

Notation to indicate whether the observed performance at each step meets the expected 

results.  

7. Interaction of auxiliary equipment.  

8. Issues log.  

 

 

1.6 SUBMITTALS  

 

The following submittals are in addition to those specified in Division 1 Section "General 

Commissioning Requirements."  

 

A.  Testing Procedures: CxA shall submit detailed testing plan, procedures, and checklists for each 

series of tests. Submittals shall include samples of data reporting sheets that will be part of the 

reports.  

 

B.  Certificate of Readiness: CxA shall compile certificates of readiness prepared by Contractor 

certifying that systems, subsystems, equipment, and associated controls are ready for testing.  

 

C.  Certificate of Completion of Installation, Prestart, and Startup: CxA shall certify that installation, 

prestart, and startup activities have been completed. Certification shall include completed 

checklists provided by TAB Subcontractor as specified in Division 23 Section "Testing, 

Adjusting, and Balancing." and the Pre-Functional Checklist by the Controls Contractor  

 

D.  Certified Pipe Cleaning and Flushing Report: CxA shall certify that pipe cleaning, flushing, 

hydrostatic testing, and chemical treating have been completed.  

 

E.  Test and Inspection Reports: CxA shall compile and submit test and inspection reports and 

certificates, and shall include them into the systems manual and commissioning report.  

 

F.  Corrective Action Documents: CxA shall submit corrective action documents.  

 

G.  Certified TAB Reports: CxA shall submit verified, certified TAB reports.  

 

PART 2 - PRODUCTS 

 
The following products and services providers will be directly involved in the commissioning of the 

building system: 

 

A. Schneider Electric 

Enterprise Server Web Interface System 
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PART 3 - EXECUTION  

 

3.1 TESTING PREPARATION  

 

A. Prerequisites for Testing:  

 

1.  Certify that HVAC systems, subsystems, and equipment have been completed, calibrated, 

and started; are operating according to the OPR, BoD, and Contract Documents; and that 

Certificates of Readiness are signed and submitted.  

2.  Certify that HVAC instrumentation and control systems have been completed and 

calibrated; are operating according to the OPR, BoD, and Contract Documents; and that 

pretest set points have been recorded.  

3.  Certify that TAB procedures have been completed, and that TAB reports have been 

submitted, discrepancies corrected, and corrective work approved.  

4.  Test systems and intersystem performance after approval of test checklists for systems, 

subsystems, and equipment.  

5.  Set systems, subsystems, and equipment into operating mode to be tested (e.g., normal 

shut down, normal auto position, normal manual position, unoccupied cycle, emergency 

power, and alarm conditions).  

6.  Verify each operating cycle after it has been running for a specified period and is 

operating in a steady-state condition.  

7.  Inspect and verify the position of each device and interlock identified on checklists. Sign 

off each item as acceptable, or failed. Repeat this test for each operating cycle that 

applies to system being tested.  

8.  Check safety cutouts, alarms, and interlocks with smoke control and life-safety systems 

during each mode of operation.  

9.  Annotate checklist or data sheet when a deficiency is observed.  

10.  Verify equipment interface with monitoring and control system and TAB criteria; include 

the following as applicable:  

 

a. Supply and return flow rates for VAV and constant volume systems in each 

operational mode.  

b. Operation of terminal units in both heating and cooling cycles.  

c. Minimum outdoor-air intake in each operational mode and at minimum and 

maximum airflows.  

d. Building pressurization.  

e. Total exhaust airflow and total outdoor-air intake.  

f. Operation of indoor-air-quality monitoring systems.  

 

11. Verify proper responses of monitoring and control system controllers and sensors to include 

the following:  

 

a. For each controller or sensor, record the indicated monitoring and control system 

reading and the test instrument reading. If initial test indicates that the test reading 

is outside of the control range of the installed device, check calibration of the 

installed device and adjust as required. Retest malfunctioning devices and record 

results on checklist or data sheet.  

b. Report deficiencies and prepare an issues log entry.  

 

12.  Verify that HVAC equipment field quality-control testing has been completed and 

approved. CxA shall direct, witness, and document field quality-control tests, inspections, 

and startup specified in individual Division 23 Sections.  

 

B.  Testing Instrumentation: Install measuring instruments and logging devices to record test data 

for the required test period. Instrumentation shall monitor and record full range of operating 

conditions and shall allow for calculation of total capacity of system for each mode of operation. 
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For individual room cooling tests, provide temporary heaters to impose a cooling load indicated 

in BoD. Operational modes include the following:  

 

1. Occupied and unoccupied.  

2. Warm up and cool down.  

3. Economizer cycle.  

4. Emergency power supply.  

5. Life-safety and safety systems.  

6. Smoke control.  

7. Fire safety.  

8. Stair pressurization system.  

9. Temporary upset of system operation.  

10. Partial occupancy conditions.  

11. Special cycles.  

 

3.2 TAB VERIFICATION  

 

A.  TAB Subcontractor shall coordinate with CxA for work required in Division 15 Section 

"Testing, Adjusting, and Balancing." TAB Subcontractor shall copy CxA with required reports, 

sample forms, checklists, and certificates.  

 

B.  Contractor, HVAC Subcontractor, and CxA shall witness TAB Work.  

 

C.  TAB Preparation:  

 

1.  TAB Subcontractor shall provide CxA with data required for "Pre-Field TAB 

Engineering Reports" specified in Division 23 Section "Testing, Adjusting, and 

Balancing."  

 

a. CxA shall use this data to certify that prestart and startup activities have been 

completed for systems, subsystems, and equipment installation.  

 

D.  Ductwork Air Leakage Testing:  

 

1.  Architect will identify, for HVAC Subcontractor and CxA, portions of duct systems to 

have ductwork air leakage testing. Ductwork air leakage testing shall be performed 

according to Division 23 Section "Metal Ducts," and shall be witnessed by the CxA.  

2.  On approval of preliminary ductwork air leakage testing report, the CxA shall coordinate 

verification testing of ductwork air leakage testing. Verification testing shall include 

random retests of portions of duct section tests, reported in preliminary ductwork air 

leakage testing report. The HVAC Subcontractor shall perform tests using the same 

instrumentation (by model and serial number) as for original testing; the CxA shall 

witness verification testing.  

 

E.  Verification of Final TAB Report:  

 

1. CxA shall select, at random, 10 percent of report for field verification.  

2.  CxA shall notify TAB Subcontractor 10 days in advance of the date of field verification; 

however, notice shall not include data points to be verified. The TAB Subcontractor shall 

use the same instruments (by model and serial number) that were used when original data 

were collected.  

3.  Failure of an item is defined as follows:  

 

a. For all readings other than sound, a deviation of more than 10 percent.  

1) For sound pressure readings, a deviation of 3 dB. (Note: Variations in 

background noise must be considered.)  
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4.  Failure of more than 10 percent of selected items shall result in rejection of final TAB 

report.  

 

F.  If deficiencies are identified during verification testing, CxA shall notify the HVAC 

Subcontractor and Architect, and shall take action to remedy the deficiency. Architect shall 

review final tabulated checklists and data sheets to determine if verification is complete and that 

system is operating according to the Contract Documents.  

 

G.  CxA shall certify that TAB Work has been successfully completed.  

 

 

3.3 TESTING  

 

A.  Test systems and intersystem performance after test checklists for systems, subsystems, and 

equipment have been approved.  

 

B.  Perform tests using design conditions whenever possible.  

 

1.  Simulate conditions by imposing an artificial load when it is not practical to test under 

design conditions and when written approval for simulated conditions is received from 

CxA. Before simulating conditions, calibrate testing instruments. Set and document 

simulated conditions and methods of simulation. After tests, return settings to normal 

operating conditions.  

2.  Alter set points when simulating conditions is not practical and when written approval is 

received from CxA.  

3.  Alter sensor values with a signal generator when design or simulating conditions and 

altering set points are not practical. Do not use sensor to act as signal generator to 

simulate conditions or override values.  

 

C.  Scope of HVAC Subcontractor Testing:  

 

1.  Testing scope shall include entire HVAC installation, from central equipment for heat 

generation and refrigeration through distribution systems to each conditioned space. It 

shall include measuring capacities and effectiveness of operational and control functions.  

2.  Test all operating modes, interlocks, control responses, responses to abnormal or 

emergency conditions, and verify proper response of building automation system 

controllers and sensors.  

 

D.  Detailed Testing Procedures: CxA, with HVAC Subcontractor, TAB Subcontractor, and HVAC 

Instrumentation and Control Subcontractor, shall prepare detailed testing plans, procedures, and 

checklists for HVAC systems, subsystems, and equipment.  

 

 

E.  Boiler Testing and Acceptance Procedures: Testing requirements are specified in Division 23 

boiler Sections. CxA shall review and comment on submittals, test data, inspector record, and 

boiler certification and shall compile information for inclusion in systems manual.  

 

F.  HVAC Instrumentation and Control System Testing:  

 

1.  Field testing plans and testing requirements are specified in Division 23 Sections "HVAC 

Instrumentation and Controls" and "Sequence of Operation." The CxA, HVAC 

Subcontractor, and the HVAC Instrumentation and Control Subcontractor shall collaborate 

to prepare testing plans.  

 

2.  CxA shall convene a meeting of appropriate entities to review test report of HVAC 

instrumentation and control systems.  
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G.  Pipe cleaning, flushing, hydrostatic tests, and chemical treatment requirements are specified in 

Division 15 piping Sections. HVAC Subcontractor shall prepare pipe system cleaning, flushing, 

and hydrostatic testing. CxA shall review and comment on plan and final reports. CxA shall 

certify that pipe cleaning, flushing, hydrostatic tests, and chemical treatment have been 

completed. Plan shall include the following:  

 

1. Sequence of testing and testing procedures for each section of pipe to be tested, identified 

by pipe zone or sector identification marker. Markers shall be keyed Drawings for each 

pipe sector showing the physical location of each designated pipe test section. Drawings 

keyed to pipe zones or sectors shall be formatted to allow each section of piping to be 

physically located and identified when referred to in pipe system cleaning, flushing, 

hydrostatic testing, and chemical treatment plan.  

2. Description of equipment for flushing operations.  

3. Minimum flushing water velocity.  

4. Tracking checklist for managing and ensuring that all pipe sections have been cleaned, 

flushed, hydrostatically tested, and chemically treated.  

 

H.  Energy Supply System Testing: HVAC Subcontractor shall prepare a testing plan to verify 

performance of systems and equipment. Plan shall include the following:  

 

1. Sequence of testing and testing procedures for each equipment item and pipe section to be 

tested, identified by pipe zone or sector identification marker. Markers shall be keyed to 

Drawings for each pipe sector showing the physical location of each designated pipe test 

section. Drawings keyed to pipe zones or sectors shall be formatted to allow each section of 

piping to be physically located and identified when referred to in system testing plan.  

2. Tracking checklist for managing and ensuring that all pipe sections have been tested.  

 

I.  Heat-Generation System Testing: HVAC Subcontractor shall prepare a testing plan to verify 

performance of boilers, feedwater equipment, furnaces, and auxiliary equipment. Plan shall 

include the following:  

 

1. Sequence of testing and testing procedures for each item of equipment and section of pipe 

to be tested, identified by identification marker. Markers shall be keyed to Drawings for 

each pipe sector showing the physical location of each item of equipment and pipe test 

section. Drawings shall be formatted to allow each item of equipment and section of piping 

to be physically located and identified when referred to in the system testing plan.  

2. Tracking checklist for managing and ensuring that all pipe sections have been tested.  

 

J.  Refrigeration System Testing: HVAC Subcontractor shall prepare a testing plan to verify 

performance of chillers, cooling towers, refrigerant compressors and condensers, heat pumps, 

and other refrigeration systems. Plan shall include the following:  

 

1. Sequence of testing and testing procedures for each item of equipment and section of pipe 

to be tested, identified by identification marker. Markers shall be keyed to Drawings 

showing the physical location of each item of equipment and pipe test section. Drawings 

shall be formatted to allow each item of equipment and section of piping to be physically 

located and identified when referred to in the system testing plan.  

2. Tracking checklist for managing and ensuring that all pipe sections have been tested.  

 

K.  HVAC Distribution System Testing: HVAC Subcontractor shall prepare a testing plan to verify 

performance of air, steam, and hydronic distribution systems; special exhaust; and other 

distribution systems. Include HVAC terminal equipment and unitary equipment. Plan shall 

include the following:  
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1. Sequence of testing and testing procedures for each item of equipment and section of pipe 

to be tested, identified by identification marker. Markers shall be keyed to Drawings 

showing the physical location of each item of equipment and pipe test section. Drawings 

shall be formatted to allow each item of equipment and section of piping to be physically 

located and identified when referred to in the system testing plan. 

 
2. Tracking checklist for managing and ensuring that all pipe sections have been tested.  

 

L.  Vibration and Sound Tests: HVAC Subcontractor shall prepare testing plans to verify 

performance of vibration isolation and seismic controls. CxA shall witness and certify tests and 

inspections.  

 

M.  Deferred Testing:  

 

1. If tests cannot be completed because of a deficiency outside the scope of the HVAC 

system, the deficiency shall be documented and reported to Owner. Deficiencies shall be 

resolved and corrected by appropriate parties and test rescheduled. 

 
2. If the testing plan indicates specific seasonal testing, appropriate initial performance tests 

shall be completed and documented and additional tests scheduled.  

 

N. Testing Reports:  

 

1. Reports shall include measured data, data sheets, and a comprehensive summary 

describing the operation of systems at the time of testing. 

 
2. Include data sheets for each controller to verify proper operation of the control system, 

the system it serves, the service it provides, and its location. For each controller, provide 

space for recording its readout, the reading at the controller's sensor(s), plus comments. 

Provide space for testing personnel to sign off on each data sheet.  

 

3. Prepare a preliminary test report. Deficiencies will be evaluated by Architect to 

determine corrective action. Deficiencies shall be corrected and test repeated.  

 

4. If it is determined that the system is constructed according to the Contract Documents, 

Owner will decide whether modifications required to bring the performance of the system 

to the OPR and BoD documents shall be implemented or if tests will be accepted as 

submitted. If corrective Work is performed, Owner will decide if tests shall be repeated 

and a revised report submitted.  

 

 

END OF SECTION 
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SECTION 25 55 00 

 

BUILDING MANAGEMENT AND CONTROL SYSTEM (BMS) 

 

PART 1 – GENERAL 

 

1.01  SUMMARY 

 

A. Description: Furnish all labor, materials, equipment, and service necessary to design, 

program, install and commission a complete and operating facility management and 

control system. The system shall be fully compatible throughout the Campus and shall 

utilize Direct Digital Controls, pneumatic/electronic interfaces and actuation devices, as 

described within the bid package and as additionally described herein. The BMS shall be 

capable of total integration of the facility infrastructure systems with user access to all 

system data either locally or over a secure Intranet within the building or by remote 

access utilizing a standard Web Browser (MS Explorer 6.0) over the Internet. This shall 

include the ability to perform HVAC control, electrical, gas and water metering, energy 

management, alarm monitoring, security and personnel access control, fire and life safety 

systems and all trending, reporting and maintenance management functions related to 

normal building operations. 

 

B. The Drawings, Diagrams, Points Lists and Schematics are diagrammatic only and are 

intended to describe the overall concept and magnitude of the project.  All labor, 

material, equipment and software not specifically referred to herein or on the Drawings, 

Diagrams, Points Lists and Schematics, that are required to meet the functional intent, 

shall be provided without additional cost to the Owner.  The Contractor shall provide for 

all power required for control devices as well as structural support and attachments with 

any calculations and drawings required for permitting 

  

C. All labor, material, equipment and software not specifically referred to herein that are 

required to meet the functional intent of this specification, shall be provided without 

additional cost to the owner. 

 

1.02 SYSTEM DESCRIPTION, GENERAL 

 

A. The entire BMS shall be comprised of a network of interoperable, stand-alone digital 

controllers communicating on an open protocol communication network to a host 

computer within the facility and communicating via the intranet to a host computer in a 

remote location.  

 

B. The BMS shall be able to communicate to third party systems such as chillers, boilers, 

air handling systems, energy metering systems and other energy management systems, 

access control systems, fire-life safety systems and other building management related 

devices with open interoperable communication capabilities.  

 

C. The BMS devices for this project shall be able to be part and fully interoperate with the 

existing Schneider Electric Enterprise Server Building Control Wide Area Network 

existing throughout the District, without having to use additional programming and 

configuration software. 
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Pursuant to Section 3400 of the Public Contract:  Schneider Electric Enterprise Server 

Building Control Wide Area Network and Web Interface Systems is now in use on the 

particular public improvement described as San Mateo County Community College 

District.  At each instance in these specifications that “Schneider Electric Enterprise 

Server Building Control Wide Area Network and Web Interface Systems” is designated 

by brand name, said manufacturer‟s system is required and is designated to coordinate 

with existing systems that are in place at Skyline College, College of San Mateo, Cañada 

College and the District Administration Building.  The Contractor will furnish and install 

only “Schneider Electric Enterprise Server Building Control Wide Area Network and 

Web Interface Systems” systems and devices as required, and no substitutions shall be 

deemed to be “or equal” or allowed. 

 

1.03 SUBMITTALS 

 

A. A detailed work plan, phasing plan and proposed implementation schedule shall be 

submitted within 90 days of contract award.  

 

B. Six copies of shop drawings of proposed system architecture and proposed products and 

equipment utilized in control system shall be submitted.  The shop drawings shall consist 

of a complete list of equipment and materials, including manufacturers catalog data 

sheets and installation instructions.  Shop drawings shall also contain complete wiring 

and schematic diagrams, software descriptions, calculations, and any other details 

required to demonstrate that the system will properly function as intended.  At the time 

each modernization project is contracted and in coordination with the efforts of the 

respective contractors on the modernization work, shop drawings shall be prepared and 

forwarded to the General Contractor for the work related to that contract. The shop 

drawings shall respect the timing and sequencing of the General Contractor‟s schedule 

for submittals, and shall be complete in all respects for the scope of work under which 

the specific General Contractor would be responsible. Additionally, the shop drawings 

shall address how the control systems depicted would interface with and integrate with 

the overall system.  Terminal identification for all control wiring shall be shown on the 

shop drawings.  A complete written Sequence of Operation as well as a hard copy 

graphical depiction of the application control programs shall also be included with each 

submittal package. 

 

C. Submittals shall also include a trunk cable schematic diagram depicting the Graphical 

User Interface (GUI) computer, control panel locations and a description of the 

communication type, media and protocol.   

 

D. Upon completion of the work, provide a complete set of „as-built‟ drawings and 

application software on compact disk.  Drawings shall be provided as AutoCAD™ files. 

 

1.04 RELATED WORK SPECIFIED UNDER SEPARATE SECTIONS 

 

A. Division 22, Plumbing, and Division 23, Heating, Ventilating & Air Conditioning: 

 

 Providing taps and installation of wells in piping for control system sensors and flow 

measurement devices. 

 Installation of any control system dampers. 
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B. Division 25, Integrated Automation, and Division 26, Electrical: 

 

 Providing motor starters and disconnect switches (unless otherwise noted). 

 Provision, installation and wiring of smoke detectors (unless otherwise noted). 

 Provide power to all DDC control panels 

 

1.05 AGENCY AND CODE APPROVALS 

 

A. All products of the BMS shall be provided with the following agency approvals. 

Verification that the approvals exist for all submitted products shall be provided with the 

submittal package.  Systems or products not currently offering the following approvals 

are not acceptable. 

 

 UL-916; Energy Management Systems 

 ULC; UL - Canadian Standards Association 

 FCC, Part 15, Subpart J, Class A Computing Devices 

 

1.06 SOFTWARE LICENSE AGREEMENT 

 

A. The Owner shall sign a copy of the manufacturer's standard software and firmware 

licensing agreement as a condition of this contract.  Such license shall grant use of all 

programs and application software to Owner as defined by the manufacturer's license 

agreement, but shall protect manufacturer's rights to disclosure of trade secrets contained 

within such software. 

 

1.07 DELIVERY, STORAGE AND HANDLING 

 

A. Provide factory-shipping cartons for each piece of equipment and control device.  

Maintain cartons through shipping, storage, and handling as required to prevent 

equipment damage.  Store equipment and materials inside and protected from weather. 

 

1.08 JOB CONDITIONS 

 

A. Cooperation with Other Trades: Coordinate the Work of this section with that of other 

sections to insure that the Work will be carried out in an orderly fashion.  It shall be this 

Contractor's responsibility to check the Contract Documents for possible conflicts 

between his Work and that of other crafts in equipment location, pipe, duct and conduit 

runs, electrical outlets and fixtures, air diffusers, and structural and architectural 

features. 

 

1.09 QUALITY ASSURANCE 

 

A. The Manufacturer of the Temperature Control System shall provide documentation 

supporting compliance with ISO-9001 (Model for Quality Assurance in 

Design/Development, Production, Installation and Servicing). Product literature provided 

by the temperature control system manufacturer shall contain the ISO-9001 Certification 

Mark from the applicable registrar. 
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1.10 QUALIFICATIONS OF BIDDER 

 

 A. All bidders must be temperature control contractors in the business of installing direct 

digital temperature controls for five (5) years. 

 

 B. All bidders must have installed and completed at least five (5) direct digital temperature 

control jobs of similar design equipment as specified. 

 

 C. All bidders must be able to provide 24 hour service with 2 hour response time. This scope 

is provided under a separate contract. 

 

 D. All bidders must be an authorized distributor of the pre-qualified manufacturers specified 

and listed below. 

 

 E. All bidders must have capabilities of doing component level repairs on electronic systems. 

 

F. Complete turnkey in-house staff for:  Installation, Engineering, Programming, Test, 

Training, and Check-out. 

 

 G. The following bidder and product is pre-qualified: 

 

1. ENTERPRISE SERVER Web Interface System - Installed by Schneider Electric  

 

Schneider Electric  

Chris Wilkins 

1555 Bayshore Highway Suite 200 

Burlingame, CA 94010 

(650) 616-7403 

chris.wilkins@buildings.schneider-electric.com 

 

PART 2 - MATERIALS 

 

2.01 GENERAL 

 

A. The BUILDING MANAGEMENT AND CONTROL SYSTEM (BMS) shall be 

comprised of a network of interoperable, stand-alone digital controllers, host computer 

system(s) with GUI software, portable operator‟s terminals, modems, printers and other 

devices as specified herein.  

 

B. The installed system shall provide secure password access to all features, functions and 

data contained in the overall BMS. 

 

C. Specification Nomenclature: 

 

BMS BUILDING MANAGEMENT AND CONTROL SYSTEM  

NAC Network Area Controller 

SDC Standalone Digital Controller 

IDC Interoperable Digital Controller 

IA IA Series, Interoperable LONMARK Controller 

LIDC Lighting Interface Digital Controller 
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WBI Web Browser Interface 

POT Portable Operator‟s Terminal 

POI Power Measurement Interface 

DDC Direct Digital Controls 

LAN Local Area Network 

WAN Wide Area Network 

OOT Object Oriented Technology 

PICS Product Interoperability Compliance Statement  

GP Graphical Programmer 

HMI Human Machine Interface 

PAC Personnel Access Controller 

ENTERPRISE SERVER Schneider Electric Graphical User Interface  

 

2.02 OPEN, INTEROPERABLE, INTEGRATED ARCHITECTURES 

 

A. The intent of this specification is to provide a peer-to-peer networked, stand-alone, 

distributed control system with the capability to integrate LonWorks Technologies using 

Free Topology Transceivers (FTT-10), and specific conformance to the LONMARK 

Interoperability Association‟s v3.1 Physical and logical Layer guidelines in all unitary, 

terminal unit and other devices or both communication protocols in one interoperable 

system.    

 

B. The supplied computer software system shall employ object-oriented technology (OOT) 

for representation of all data and control devices within the system.  In addition, 

adherence to industry standards including LonMark to assure interoperability between all 

system components is required.  For each LonWorks device that does not have LonMark 

certification, the device supplier must provide an XIF file for the device.   

 

C. All components and controllers supplied under this contract shall be true “peer-to-peer” 

communicating devices.  Components or controllers requiring “polling” by a host to pass 

data shall not be acceptable. 

 

D. The supplied system must incorporate the ability to access all data using Java enabled 

browsers without requiring proprietary operator interface and configuration programs.   

An Open DataBase Connectivity (ODBC) or Structured Query Language (SQL) 

compliant server database is required for all system database parameter storage.  This 

data shall reside on a supplier-installed server for all database access.  Systems requiring 

proprietary database and user interface programs shall not be acceptable. 

 

E. A hierarchical topology is required to assure reasonable system response times and to 

manage the flow and sharing of data without unduly burdening the customer‟s internal 

Intranet network.  Systems employing a “flat” single tiered architecture shall not be 

acceptable. 

 

1. Maximum acceptable response time from any alarm occurrence (at the point of 

origin) to the point of annunciation shall not exceed 5 seconds for network 

connected user interfaces. 

2. Maximum acceptable response time from any alarm occurrence (at the point of 

origin) to the point of annunciation shall not exceed 60 seconds for remote or 

dial-up connected user interfaces. 
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2.03 NETWORKS 

 

A. The Local Area Network (LAN) shall be residing on the existing SMCCCD Ethernet 

network supporting Java, XML, HTTP and COBRA IIOP for maximum flexibility for 

integration of building data with enterprise information systems and providing support 

for multiple Network Area Controllers (NACs), user workstations and, if specified, a 

local host computer system.  

 

B. Access to the system from a remote location shall be via the utilizing an adequate PC 

with standard web browser and from a local computer system (by owner) via  direct 

connection to the Ethernet LAN or thru VPN.   

 

C. Local area network minimum physical and media access requirements: 

1. Ethernet; IEEE standard 802.3 

2. Cable; 10 base-T, UTP-8 wire, category 5 

3. Minimum throughput; 10Mbps with ability to increase to 100 Mbps 

 

2.04 NETWORK AREA CONTROLLER (NAC) 

 

A. The Network Area Controller (NAC) shall provide the interface between the LAN or 

WAN and the field control devices, and provide global supervisory control functions 

over the control devices connected to the NAC.  It shall be capable of executing 

application control programs to provide: 

1. Calendar functions 

2. Scheduling 

3. Trending 

4. Alarm monitoring and routing 

5. Time synchronization 

6. Integration of LonWorks  controller data 

7. Network management functions for all LonWorks devices 

 

B. The NAC shall provide multiple user access to the system and support for ODBC or 

SQL.  An embedded database resident on the NAC must be an ODBC-compliant 

database or must provide an ODBC data access or must provide an ODBC data access 

mechanism to read and write data stored within it. 

 

C. The NAC must provide the following hardware features as a minimum: 

1. One Ethernet port –10 / 100 Mbps 

2. Two RS-232 ports 

3. One LonWorks port – 78KB  FTT-10A 

4. Battery backup 

5. Flash memory for long term data backup (If battery backup or flash memory 

is not supplied, the controller must contain a hard disk with at least 1-

gigabyte storage capacity) 

6. The NAC must be capable of operation over a temperature range of 0-55 C 

7. The NAC must be capable of withstanding storage temperatures of between 

0 and 70 C 

8. The NAC must be capable of operation over a humidity range of 5-95% non-

condensing 
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D. The NAC must provide all tools for Java enabled Web browser access via the 

Intranet/Internet.  It shall support a minimum of 16 simultaneous users in its minimum 

configuration. 

 

E. Event Alarm Notification and Actions 

 

1. The NAC shall provide alarm recognition, storage; routing, management, and 

analysis to supplement distributed capabilities of equipment or application 

specific controllers. 

 

2. The NAC shall be able to route any alarm condition to any defined user location 

whether connected to a local network or remote via dial-up, telephone 

connection, or wide-area network. 

 

3. Alarm generation shall be selectable for annunciation type and acknowledgement 

requirements including but limited to:  

a) To alarm 

b) Return to normal 

c) To fault 

 

4. Provide for the creation of an unlimited number of alarm classes for the purpose 

of routing types and or classes of alarms, i.e.: security, HVAC, Fire, etc. 

 

5. Provide timed (schedule) routing of alarms by class, object or node. 

 

6. Provide alarm generation from binary object “runtime” and /or event counts for 

equipment maintenance.  The user shall be able to reset runtime or event count 

values with appropriate password control. 

 

7. Control equipment and network failures shall be treated as alarms and 

annunciated. 

 

8. The systems shall be capable to annunciate alarms in the  following manners: 

a) Screen message text 

b) Email of the complete alarm message to multiple recipients.  Provide 

the ability to route and email alarms based on day of the week, time 

of day and recipient. 

c) Pagers via paging services that initiate a page on receipt of email 

message. 

d) Graphic with flashing alarm object(s) 

e) Printed message, routed directly to a dedicated alarm printer 

f) Audio messages 

 

9. The following shall be recorded by the NAC for each alarm (at a minimum): 

a) Time and date 

b) Location (building, floor, zone, etc. 

c) Equipment (air handler, etc.) 

d) Acknowledge time, date and user who issued acknowledgement 

e) Number of occurrences since last acknowledgement 
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10. Alarm actions may be initiated by user defined programmable objects created for 

that purpose. 

 

11. Defined users shall be given proper access to acknowledge any alarm, or specific 

types or classes of alarms defined by the user. 

 

12. A log of alarms shall be maintained by the NAC and/or a server (if configured in 

the system) and shall be available for review by the user. 

 

13. Provide a “query” feature to allow review of specific alarms by user defined 

parameters. 

 

14. A separate log for system alerts (controller failures, network failures, etc.) shall 

provided and available for review by the user. 

 

15. An Error Log to record invalid property changes or commands shall be provided 

and available for review by the user. 

 

F. Data Collection and Storage 

1. The NAC shall be provided with the ability to collect data for any property of 

any object and store this data for future use. 

 

2. The data collection shall be performed by a log object that shall have, at a 

minimum, the following configurable properties: 

 

a) Designating the log as interval or deviation. 

 

b) For interval logs, the object shall be configured for time of day, day 

of week and the sample collection interval. 

 

c) For deviation logs, the object shall be configured for the deviation of 

a variable to a fixed value.  This value, when reached, will initiate 

logging of the object. 

 

d) For all logs, provide the ability to set the maximum number of data 

stores and to set whether the log will stop collecting when full, or 

rollover the data on a first-in, first-out basis. 

 

e) Each log shall have the ability to have its data cleared on a time-

based event or by a user-defined event or action. 

 

3. All log data shall be stored in a relational data base in the NAC and the data 

shall be accessed from a server (if the system is so configured) or a standard 

Web Browser. 

 

4. All log data shall be available to the user in the following formats: 

a) HTML 

b) XML 

c) Plain text 

d) Comma or tab separated values 
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5. The NAC shall have the ability to archive it‟s log data via  a server on the 

network.  Provide the ability to configure the following archiving properties, at a 

minimum: 

a) Archive on time of day 

b) Archive on user-defined number of data stores in the log (buffer 

size) 

c) Archive when log has reached it‟s user-defined capacity of data 

stores 

d) Provide ability to clear logs once archived 

6. The NAC shall provide and maintain an Audit Log that tracks all activities 

performed on the NAC.  Provide the ability to specify a buffer size for the log 

and the ability to archive log based on time or when the log has reached it‟s user-

defined buffer size.  Provide the ability to archive the log locally (to the NAC), 

to another NAC on the network, or to a server.  For each log entry, provide the 

following data: 

a) Time and date 

b) User ID 

c) Change or activity: i.e., Change setpoint, add or delete objects, 

commands, etc. 

7. Data Base back up and storage: 

a) The NAC shall have the ability to automatically backup its database.  

The database shall be backed up monthly. 

b) Copies of the current database and, at the most recently saved 

database shall be stored in the NAC.   

c) The NAC database shall be stored, at a minimum, in XML format to 

allow for user viewing and editing, if desired.  Other formats are 

acceptable as well, as long as XML format is supported. 

 

2.05 STANDALONE DIGITAL CONTROLLERS (INVENSYS IA-SERIES) 

 

General 

 

A. The SDC controllers shall permit the simultaneous operation of all control, communication 

facilities management and operator interface software, as programmed by the Contractor or 

User.  Modification of the on-board SDC controller database shall be performed on-line 

using the built-in interface.  Systems that require the SDC to be removed from service while 

DDC control sequences are modified shall not be acceptable. 

 

B. SDC controllers shall utilize true floating-point arithmetic capabilities.  To accommodate 

totalization of large totalized values, SDCs with reporting capability shall support the 

calculation, accumulation and display of values within the range of +/-10 to the 10th power.  

The SDC shall employ a multi-tasking, multi-user operating system. 
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C. All programming defining the functions to be performed by the SDC, including but not 

limited to application programs and point database within each SDC shall be protected from 

loss due to power failure for a minimum of six months.  Systems not providing non-volatile 

memory shall provide a system rechargeable battery backup system sufficient to provide 

protection for the specified 6 month period.  

 

D. SDC controllers shall be equipped with a minimum of two operator service ports for the 

connection of serial devices such as the GP, HMI, modems, printers, etc. Connection of a 

service device, to a service port, shall not cause the SDC controller to lose communications 

with its peers or other networked device controllers.  The SDC shall be able to route alarms, 

trends, and reports to any serial device connected to the network.  This shall also include the 

auto dialing to remote locations.  The SDC shall be capable of dialing out to a minimum of 

ten remote locations for the annunciation of alarms.  Alarms shall include the time, date, and 

alarm condition, in addition to a user-defined detailed message detailing the condition.   

 

E. The SDC shall provide Alarming, point trending and Energy report generation capabilities.  

Alarming points shall be uniquely definable, with multiple alarms assignable to a single 

point.  Such alarms shall be provided with a unique 80-character message.  Systems utilizing 

an alarm messages library, shall describe the size of the library and verify how all alarming 

within the SDC will be guaranteed unique 80 character messages. 

 

F. The quantities of trended point values shall be limited only by total controller memory space.  

If necessary, a SDC may be dedicated fully to a trending task, allowing all controller memory 

to be available for the trend storage.  Each unique trend report shall contain a minimum of 4 

different points and a minimum of 128 samples per point.  Trending frequency for each 

report shall be operator definable from a sample once a second to a sample once every 24 

hours.  Trend reports shall be internally formatted by the SDC and shall be reportable 

directly to a serial printer, a VT-100 display terminal, a CCS, CHS or any other device 

capable of receiving a formatted ASCII data file. 

 

G. The energy reports shall not be limited in quantities only by available memory within the 

GDC.  Each Energy report shall be fully formatted and reportable to a serial printer, a VT-

100 display terminal, a CCS, a CHS or any other device capable of receiving a formatted 

ASCII data file.  As a minimum, each Energy report shall provide a daily report and a 

monthly report with summary information such as outside air temperature, outside air 

humidity, total energy consumed and degree-day calculations. 

 

H. The SDC controller shall provide a built-in operator interface, which consists of an 

alphanumeric LCD display of 4 lines x 20 characters, and a multi-function keyboard. Devices 

without such built-in displays shall provide a permanently connected HMI as described 

elsewhere in this specification, one per SDC.   

 

I. The SDC shall provide for logical grouping of network variables and allow for viewing and 

editing of system parameters.  Logical grouping menus shall allow for detailed descriptions 

of system variables of a minimum of 20 characters.  

 

J. The SDC shall communicate via the BMS Network Interfaces to the enterprise LAN, 

whether dedicated or common.  The SDC shall provide communications connectivity to the 

LonWorks bus and shall support any LONMARK/LonWorks compliant devices. 
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K. The SDC shall provide connectivity to the currently marketed BMS solutions offered by the 

manufacturer.  The SDC shall be interoperable these BMS offerings for scheduling, global 

data sharing, Energy Demand Limiting, alarming, optimized start/stop, and systems 

integrations for all other data within the entire BMS.  In addition, the SDC shall provide 

connectivity to existing DDC controllers currently marketed by the manufacturer. 

 

L. The SDC shall be compliant with the current and previously marketed HMIs of the 

manufacturer, and shall be capable of full bi-directional communications through the LAN, 

with previously manufactured SDC controllers sold for the last ten years by the 

manufacturer.   

 

2.6 INTEROPERABLE LONMARK CONTROLLERS (INVENSYS IA-SERIES) 

 

General 

 

A. Controls shall be microprocessor based Interoperable Invensys IA Series Controllers 

(IA), bearing the applicable LONMARK interoperability logo on each product delivered.  

IAs shall be provided for Unit Ventilators, Fan Coils, Heat Pumps, VAV Terminal Boxes 

and other applications as shown on the drawings. IAs shall be based on the Echelon 

Neuron 3150 microprocessor working from software program memory which is 

physically located in the IA.  The application control program shall be resident within 

the same enclosure as the input/output circuitry, which translates the sensor signals.   

 

B. To simplify controls and mechanical service troubleshooting, the IA shall be mounted 

directly in the control compartment of the unitary system.  The IA shall be provided with 

a sheet metal or polymeric enclosure that is constructed of material allowing for the 

direct mounting within the primary air stream, as defined by UL-465.  The direct 

mounting shall allow all controls maintenance and troubleshooting to be made while at 

the unitary equipment.   

 

C. The IAs shall communicate with the SDC at a baud rate of not less than 78.8K baud. The 

IA shall provide LED indication of communication and controller performance to the 

technician, without cover removal. 

 

D. The IAs shall be fully supported and communicate with any and all GUI(s) on the bus. 

 

E. S-Bus Sensor 

 The S-Bus Sensor shall connect directly to the IA controller and shall not utilize any of 

the I/O points of the controller.  The S-Bus Sensor shall provide a two-wire connection 

to the controller that is polarity and wire type insensitive.  The S-Bus Sensor shall 

provide a communications jack for connection to the LON communication trunk to 

which the IA controller is connected.  The S-Bus Sensor, the connected controller, and 

all other devices on the LON bus shall be accessible by the Graphical Programming tool. 

 

 The S-Bus Sensor shall be available in the following variations; 

 Tamper-resistant (no display) 

 Tamper-resistant with tenant override 

 Basic user functions (LCD display and setpoint adjustment and tenant override) 

 Full user functions (LCD display and network-variable access and tenant override) 

 ASHRAE 95 compliance (LCD display and sub-base functionality) 
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 The S-Bus Sensor shall be provided in a modular configuration that allows for the rough 

in of all wiring without the presence of the electronics or esthetic covering.  The IA 

Sensor shall allow for the customization of the color on the esthetic covering as a 

standard offering.  User interface with the IA Sensor shall be provided as a configurable 

function by the BMS, and shall offer password protection for access to network variable 

editing.  Multiple network variables shall be accessible and editable by the IA Sensor.  

Icons shall be utilized to represent sensor and controller function status, affording 

independence from a single language for use interface. 

 

F. IA Controller Functionality 

 

 The IA CONTROLLER shall provide a –40 to 140 degree Fahrenheit ambient operating 

temperature range. The IA CONTROLLER shall be provided in a modular configuration 

that allows for the rough in of all wiring without the presence of any of the IA Controller 

electronics.  IA Controller devices that require the electronics to be present at the time of 

wiring, will require an additional controller to be provided for every 10 devices on the 

drawings, to allow for the preconfiguration and storing for service purposes. 

 

G. All input/output signals shall be directly hardwired to the IA Controller.  For all non-

VAV terminal applications, a minimum of two input points of the IA Controller shall 

employ a universal configuration that allows for flexibility in application ranging from 

dry contact, resistive, to voltage/current sourced inputs.  If universal points are not 

available, a minimum of two input points (each) of the dry contact, resistive and analog 

voltage/current types must be provided on every controller.  The outputs of the IA 

Controller shall be of the relay and universal analog form.  All digital outputs shall be 

relay type.  IA Controller devices utilizing non-relay outputs shall provide an interface 

relay for all points.  All analog outputs shall be programmable for their start points and 

span to accommodate the control devices.  Configuration of all I/O points shall be 

accomplished without physical hardware jumpers, switches or settings.  Troubleshooting 

of input/output signals shall be easily executed with the Graphical Programming tool 

(GP) or a volt-ohm meter (VOM). All I/O points shall be utilized by the local IA 

Controller or shall be available as I/O points for other controllers throughout the 

network. 

 

H. All IA Contollers shall be fully application programmable and shall at all times maintain 

their LONMARK certification.  Controllers offering application selection only (non-

programmable), require a 10% spare point capacity to be provided for all applications.  

All control sequences within or programmed into the IA Controller shall be stored in 

non-volatile memory, which is not dependent upon the presence of a battery, to be 

retained.  

 

I. The IA Controller shall be provided with the ability to interface with the Graphical 

Programming tool.  The interface port shall be provided at the wall sensor or within the 

unitary equipment, as specified on the plans.  The interface port shall allow the GP to 

have full functionality as described in GP section of this specification. Through the 

connected controller all IA Contoller devices on the LON bus shall be accessible by the 

Graphical Programming tool. 
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J. Mechanical equipment manufacturers desiring to provide IA Controller type controls as 

factory mounted equipment, shall provide a separate bid for their products less all 

controls, actuators, valve assemblies and sensors, which are specified to be provided by 

the BMS contractor. 

 

K. VAV Controller Functionality  (INVENSYS IA-SERIES) 

 

1. Controls shall be microprocessor based Pressure Independent Variable Air 

Volume Digital Controllers, as shown in the drawings.  The VAV IA controller 

shall be a single integrated package consisting of a microprocessor, power 

supply, damper actuator, differential pressure transducer, field terminations, and 

application software.  An alternate model shall be offered that allows for direct 

connectivity to an external actuator for those applications that employ a non-

butterfly style damper configuration.  All input/output signals shall be directly 

hardwired to the VAV IA controller.  The internal actuator shall employ a 

manual override that allows for powered or non-powered adjustment of the 

damper position.  In all cases, the controller shall automatically resume proper 

operation following the return of power to, or control by the IA. Programming, 

configuring and/or troubleshooting of input/output signals shall be easily 

executed through the IA sensor or GP tool connected at the wall sensor location. 

 

2. The VAV IA control algorithms shall be designed to limit the frequency of 

damper repositioning, to assure a minimum 10-year life from all components. 

The VAV IA contoller shall provide internal differential pressure transducer for 

pressure independent applications with an accuracy of ± 5 %.  Flows through 

transducers requiring filter maintenance are not acceptable.  The VAV IA shall 

provide zone control accuracy equal to or better than +/- 1 degree Fahrenheit.  

Systems providing control accuracy‟s greater than +/- 1 degrees Fahrenheit are 

not acceptable.  With the submittal package, contractor shall provide 

performance data that verifies control accuracy of the VAV IA controller. 

 

3. All input/output signals shall be directly hardwired to the VAV IA controller.  A 

minimum of one input point of the VAV IA controller shall employ a universal 

configuration that allows for flexibility in application ranging from dry contact, 

resistive, to voltage/current sourced inputs.  If a universal point is not available, 

a minimum of one input point (each) of the dry contact, resistive and analog 

voltage/current types must be provided on every controller.  The outputs of the 

IA controller shall be of the relay and universal analog form.  All digital outputs 

shall be relay type.  IA devices utilizing non-relay outputs shall provide an 

interface relay for all points.  All analog outputs shall be programmable for their 

start points and span to accommodate the control devices.  Configuration of all 

I/O points shall be accomplished without physical hardware jumpers, switches or 

settings.  Troubleshooting of input/output signals shall be easily executed with 

the Graphical Programming tool or a volt-ohm meter (VOM). All I/O points shall 

be utilized by the local IA controller or shall be available as I/O points for other 

controllers throughout the network. 
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4. The BMS contractor shall provide VAV IA controller to the VAV box 

manufacturer, for factory mounting.  The VAV terminal unit supplier shall 

include in its price all costs for mounting of VAV IA controller, connection of 

actuator to damper shaft, wiring of device power, wiring of VAV IA controller 

to fan (fan powered terminal) and wiring to electric reheat coils or reheat valve 

actuator as specified on drawing. 

 

5. The VAV terminal manufacturer shall provide a multi-point, averaging, 

differential pressure sensor mounted on the inlet to each VAV box.  The VAV 

terminal unit manufacturer shall supply a line to low voltage transformer, of 

sufficient capacity, to power the VAV IA controller plus all reheat valves and/or 

contactors and fan circuits associated with the VAV terminal and actuator 

assemblies.  The  BMS contractor shall provide all reheat control valves to the 

mechanical contractor for mounting and piping.  The BMS contractor shall 

provide and install all wiring between the valve and VAV IA controller and 

between the room sensor and the VAV IA controller. 

 

L. IA VAV - Air Balancing 

 

Through the portable tool, the VAV IA controller shall support a fully prompted Air Balance 

sequence.  The GP tool shall, when connected through the wall sensor, access the connected 

VAV IA unit. The air balance sequence shall step the balancing contractor through the checkout 

and calibration of the VAV IA controller.  Upon completion of the balancing sequence, the flow 

values presented by the VAV IA shall match those observed by the balancing contractor's 

measurement equipment.  Additionally, upon completion of the air balance, the SDC shall 

automatically archive the balance settings for future use if the controller were to require 

replacement. The BMS contractor will provide the software tool and cable to the balancer at no 

cost with a one time one hour instruction. The balancing contractor is required to return the tool 

in working order as soon as he completes his work. 

 

2.07 SYSTEM PROGRAMMING 

 

A. The system supplied by the installer must be programmed using “Java” objects.  A 

library of control, application, and graphical objects shall be provided to enable the 

creation of all applications and user interface screens.   Applications are to be created by 

selecting the desired control objects from the library, dragging or pasting them on the 

screen, and “wiring” them together using a built in graphical connection tool.  Completed 

applications may be stored in the library for future use.  Graphical User screens are 

created in the same fashion.  Data for the user screens is obtained by graphically linking 

the user screen objects to the application objects to provide “real-time” data updates. 

Any real-time data value or object property may be connected to display its current value 

on a user screen. Systems requiring separate software tools or processes to create 

applications and user interface screens shall not be acceptable. 

 

B. Programming Methods 

 

1. Provide the capability to copy objects from the supplied libraries, or from a user-

defined library to the user‟s application.  Objects shall be linked by a graphical 

soft-wiring scheme by dragging a link from one object to another.  Object links 

will support one-to-one, many-to-one, or one-to-many relationships.  Linked 
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objects shall maintain their connections to other objects regardless of where they 

positioned on the page and shall show link identification for links to objects on 

other pages for easy identification.  Links will vary in color depending on the 

type of link; i.e., internal, external, hardware, etc. 

 

2. Configuration of each object will be done through the object‟s property sheet 

using fill-in the blank fields, list boxes, and selection buttons.  Use of custom 

programming, scripting language, or a manufacturer-specific procedural 

language for configuration will not be accepted. 

 

3. The software shall provide the ability to view the logic in a monitor mode.  

When on-line, the monitor mode will provide the ability to view the logic in real 

time for easy diagnosis of the logic execution.  When off-line, the monitor mode 

will allow the user to set values to inputs and monitor the logic for diagnosing 

execution before it is applied to the system. 

 

4. All programming shall be done in real-time. Uploading, editing, and 

downloading of database objects shall not be allowed. 

 

5. The system shall support object duplication within a customer‟s database.  An 

application, once configured, can be copied and pasted for easy re-use and 

duplication.  All links, other than to the hardware, shall be maintained during 

duplication. 

 

2.08 GRAPHICAL USER INTERFACE SOFTWARE (Add to existing ENTERPRISE SERVER 

System) 

 

A. Operating System: The GUI shall run on Microsoft Windows 2000 or later. 

 

B. The GUI shall employ browser-like functionality for ease of navigation.  It shall include 

a tree view (similar to Windows Explorer) for quick viewing of, and access to, the 

hierarchical structure of the database.  In addition, menu-pull downs, and toolbars shall 

employ buttons, commands and navigation to permit the operator to perform tasks with a 

minimum knowledge of the HVAC Control System and basic computing skills.  These 

shall include, but are not limited to, forward/backward buttons, home button, and a 

context sensitive locator line (similar to a URL line), that displays the location and the 

selected object identification. 

 

C. Real-Time Displays.  The GUI, shall at a minimum, support the following graphical 

features and functions: 

 

1. Graphic screens shall be developed using any drawing package capable of 

generating a GIF, BMP, or JPG file format.  Use of proprietary graphic file 

formats shall not be acceptable.   In addition to, or in lieu of a graphic 

background, the GUI shall support the use of scanned pictures. 

 

2. Graphic screens shall have the capability to contain objects for text, real-time 

values, animation, color spectrum objects, logs, graphs, HTML or XML 

document links, schedule objects, hyperlinks to other URL‟s, and links to other 

graphic screens. 
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3. Graphics shall support layering and each graphic object shall be configurable for 

assignment to a layer.  A minimum of six layers shall be supported. 

 

4. Modifying common application objects, such as schedules, calendars, and set 

points shall be accomplished in a graphical manner. 

5. Schedule times will be adjusted using a graphical slider, without requiring any 

keyboard entry from the operator. 

6. Holidays shall be set by using a graphical calendar, without requiring any 

keyboard entry from the operator. 

 

7. Commands to start and stop binary objects shall be done by right-clicking the 

selected object and selecting the appropriate command from the pop-up menu.  

No entry of text shall be required. 

 

8. Adjustments to analog objects, such as set points, shall be done by right-clicking 

the selected object and using a graphical slider to adjust the value. No entry of 

text shall be required. 

 

D. System Configuration.  At a minimum, the GUI shall permit the operator to perform the 

following tasks, with proper password access: 

 

1. Create, delete or modify control strategies. 

2. Add/delete objects to the system. 

3. Tune control loops through the adjustment of control loop parameters. 

4. Enable or disable control strategies. 

5. Generate hard copy records or control strategies on a printer. 

6. Select points to be alarmable and define the alarm state. 

7. Select points to be trended over a period of time and initiate the recording of 

values automatically. 

 

E. On-Line Help.  Provide a context sensitive, on-line help system to assist the operator in 

operation and editing of the system.  On-line help shall be available for all applications 

and shall provide the relevant data for that particular screen.  Additional help 

information shall be available through the use of hypertext.  All system documentation 

and help files shall be in HTML format. 

 

F. Security.  Each operator shall be required to log on to that system with a user name and 

password in order to view, edit, add, or delete data.  System security shall be selectable 

for each operator.  The system administrator shall have the ability to set passwords and 

security levels for all other operators.  Each operator password shall be able to restrict 

the operators‟ access for viewing and/or changing each system application, full screen 

editor, and object.  Each operator shall automatically be logged off of the system if no 

keyboard or mouse activity is detected.  This auto log-off time shall be set per operator 

password.  All system security data shall be stored in an encrypted format. 

 

G. System Diagnostics.  The system shall automatically monitor the operation of all 

workstations, printers, modems, network connections, building management panels, and 

controllers.  The failure of any device shall be annunciated to the operator. 
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H. Alarm Console 

 

1. The system will be provided with a dedicated alarm window or console.  This 

window will notify the operator of an alarm condition, and allow the operator to 

view details of the alarm and acknowledge the alarm.  The use of the Alarm 

Console can be enabled or disabled by the system administrator. 

 

2. When the Alarm Console is enabled, a separate alarm notification window will 

supercede all other windows on the desktop and shall not be capable of being 

minimized or closed by the operator.  This window will notify the operator of 

new alarms and un-acknowledged alarms.  Alarm notification windows or 

banners that can be minimized or closed by the operator shall not be acceptable. 

 

2.09 WEB BROWSER CLIENTS 

 

A. The system shall be capable of supporting an unlimited number of clients using a 

standard Web browser such as Internet Explorer™ or Netscape Navigator™.  Systems 

requiring additional software (to enable a standard Web browser) to be resident on the 

client machine, or manufacture-specific browsers shall not be acceptable. 

 

B. The Web browser software shall run on any operating system and system configuration 

that is supported by the Web browser.  Systems that require specific machine 

requirements in terms of processor speed, memory, etc., in order to allow the Web 

browser to function with the BMS, shall not be acceptable. 

 

C. The Web browser shall provide the same view of the system, in terms of graphics, 

schedules, calendars, logs, etc., and provide the same interface methodology as is 

provided by the Graphical User Interface.  Systems that require different views or that 

require different means of interacting with objects such as schedules, or logs, shall not be 

permitted. 

 

D. The Web browser client shall support at a minimum, the following functions: 

 

1. User log-on identification and password shall be required. If an unauthorized 

user attempts access, a blank web page shall be displayed.  Security using Java 

authentication and encryption techniques to prevent unauthorized access shall be 

implemented.   

 

2. Graphical screens developed for the GUI shall be the same screens used for the 

Web browser client.  Any animated graphical objects supported by the GUI shall 

be supported by the Web browser interface. 

 

3. HTML programming shall not be required to display system graphics or data on 

a Web page.  HTML editing of the Web page shall be allowed if the user desires 

a specific look or format. 

 

4. Storage of the graphical screens shall be in the Network Area Controller (NAC), 

without requiring any graphics to be stored on the client machine.  Systems that 

require graphics storage on each client are not acceptable. 
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5. Real-time values displayed on a Web page shall update automatically without 

requiring a manual “refresh” of the Web page. 

 

6. User‟s shall have administrator-defined access privileges.  Depending on the 

access privileges assigned, the user shall be able to perform the following: 

a)  Modify common application objects, such as schedules, calendars, 

and set points in a graphical manner. 

b)  Schedule times will be adjusted using a graphical slider, without 

requiring any keyboard entry from the operator. 

c)  Holidays shall be set by using a graphical calendar, without 

requiring any keyboard entry from the operator. 

d)  Commands to start and stop binary objects shall be done by right-

clicking the selected object and selecting the appropriate command 

from the pop-up menu.  No entry of text shall be required. 

e)  View logs and charts 

f)  View and acknowledge alarms   

 

7. The system shall provide the capability to specify a user‟s (as determined by the 

log-on user identification) home page.  Provide the ability to limit a specific user 

to just their defined home page.  From the home page, links to other views, or 

pages in the system shall be possible, if allowed by the system administrator. 

 

8. Graphic screens on the Web Browser client shall support hypertext links to other 

locations on the Internet or on Intranet sites, by specifying the Uniform Resource 

Locator (URL) for the desired link. 

 

2.10 DDE DEVICE INTEGRATION 

 

A. The NAC shall support the integration of device data via Dynamic Data Exchange 

(DDE), over the Ethernet Network.  The NAC shall act as a DDE client to another 

software application that functions as a DDE server. 

 

B. Provide the required objects in the library, included with the Graphical User Interface 

programming software, to support the integration of these devices into the BMS.  Objects 

provided shall include at a minimum: 

1. DDE Generic AI Object 

2. DDE Generic AO Object 

3. DDE Generic BO Object 

4. DDE Generic BI Object 

 

2.11 LonWorks NETWORK MANAGEMENT 

 

A. The Graphical User Interface software (GUI) shall provide a complete set of integrated 

LonWorks network management tools for working with LonWorks networks. These 

tools shall manage a database for all LonWorks devices by type and revision, and shall 

provide a software mechanism for identifying each device on the network.  These tools 

shall also be capable of defining network data connections between LonWorks devices, 

known as “binding”.  Systems requiring the use of third party LonWorks network 

management tools shall not be accepted. 



San Mateo County Community College District                                           Building Management and Control System 

 
 

September 18, 2009 25 55 00 - Page 19 of 23 Bid No. 86593 

V.2  Cañada College Building 5/6 Modernization Project 

B. Network management shall include the following services: device identification, device 

installation, device configuration, device diagnostics, device maintenance and network 

variable binding. 

C. The Network configuration tool shall also provide diagnostics to identify devices on the 

network, to reset devices, and to view health and status counters within devices.  

D. These tools shall provide the ability to “learn” an existing LonWorks network, regardless 

of what network management tool(s) were used to install the existing network, so that 

existing LonWorks devices and newly added devices are part of a single network 

management database. 

E. The network management database shall be resident in the Network Area Controller 

(NAC), ensuring that anyone with proper authorization has access to the network 

management database at all times.  Systems employing network management databases 

that are not resident, at all times, within the control system shall not be accepted. 

 

2.12 GRAPHICAL USER INTERFACE COMPUTER (provided by owner if required) 

 

A. The desktop computer shall be an Intel Pentium based computer (minimum processing 

speed of 400 Mhz with 256 MB RAM and a 10-gigabyte minimum hard drive).  It shall 

include a 32X CD-ROM drive, 3.5” floppy drive, a 100 MB Zip drive, 2-parallel ports, 2-

asynchronous serial ports and 2-USB ports.  A minimum 17”, 28-dot pitch SVGA color 

monitor with a minimum 80 Hz refresh rate shall also be included.   

 

B. A system printer shall be provided.  Printer shall be laser type with a minimum 600 x 

600-dpi resolution and rated for 8-ppm print speed minimum. 

 

2.13 OTHER CONTROL SYSTEM HARDWARE 

 

A. Control Damper Actuators (where furnished by the Temperature Control sub-contractor): 

Two-position or proportional electric actuators shall be direct-mount type sized to 

provide a minimum of 5 in-lb torque per square foot of damper area.  Damper actuators 

shall be spring return type.  Provide one actuator per damper minimum.  Pneumatic 

actuators shall be sized to provide a minimum of 5 in-lb torque per square foot of damper 

area and shall include positive positioning pneumatic relays when sequenced with other 

actuators or when control action is to be proportional. 

 

B. Control Valves: Control valves shall be 2-way or 3-way pattern as shown constructed for 

tight shutoff and shall operate satisfactorily against system pressures and differentials.  

Two-position valves shall be „line‟ size.  Proportional control valves shall be sized for a 

maximum pressure drop of 5.0 psi at rated flow (except as may be noted on the 

drawings).  Valves with sizes up to and including 2 inches shall be “screwed” 

configuration and 2-1/2 inch and larger valves shall be “flanged” configuration.  

Electrically controlled valves shall include spring return type actuators sized for tight 

shut-off against system pressures and furnished with integral switches for indication of 

valve position (open-closed).    Pneumatically actuators for valves, when utilized, shall 

be sized for tight shut-off against system pressures.  Three-way butterfly valves, when 

utilized, shall include a separate actuator for each butterfly segment.   
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C. Wall Mount Room Thermostats: Each room thermostat shall provide temperature 

indication to the digital controller, provide the capability for a software-limited set point 

adjustment and operation override capability.  An integral LCD shall annunciate current 

room temperature and set point as well as override status indication.  In addition, the 

thermostat shall include a port for connection of the portable operator‟s terminal 

described elsewhere in this specification. 

 

D. Duct Mount, Pipe Mount and Outside Air Temperature Sensors: 10,000-ohm thermistor 

temperature sensors with an accuracy of ± 0.2ºC.  Outside air sensors shall include an 

integral sun shield. 

 

E. Current Sensitive Switches: Solid state, split core current switch that operates when the 

current level (sensed by the internal current transformer) exceeds the adjustable trip 

point.  Current switch to include an integral LED for indication of trip condition and a 

current level below trip set point. 

 

F. Power Monitoring Interface: The Power Measurement Interface (PMI) device shall 

include the appropriate current and potential (voltage) transformers.  The PMI shall be 

certified under UL-3111.  The PMI shall perform continuous true RMS measurement 

based on 32 samples-per-cycle sampling on all voltage and current signals. The PMI 

shall provide outputs to the BMS based on the measurement and calculation of the 

following parameters:  (a) current for each phase and average of all three phases, (b) kW 

for each phase and total of all three phases, (c) power factor for each phase and all three 

phases, (d) percent voltage unbalance and (e) percent current unbalance.  These output 

values shall be hard-wired inputs to the BMS or shall be communicated to the BMS over 

the open-protocol LAN. 

 

G. Water Flow Meters (when required): Water flow meters shall be axial turbine style flow 

meters which translate liquid motion into electronic output signals proportional to the 

flow sensed.  Flow sensing turbine rotors shall be non-metallic and not impaired by 

magnetic drag.  Flow meters shall be „insertion‟ type complete with „hot-tap‟ isolation 

valves to enable sensor removal without water supply system shutdown.  Accuracy shall 

be ±2% of actual reading from 0.4 to 20 feet per second flow velocities. 

 

H. Water Differential Pressure Switch: Switch shall measure the pressure difference 

between two sources and activate a SPDT switch upon an adjustable change in pressure 

differential. Pressure differential set point shall be adjustable between 8-70 psi.  

Switches shall be selected to withstand expected system pressures.  Switch electrical 

rating shall be 20 amp at 120 VAC. 

 

I. Ambient Light Sensor: Ambient light sensor designed to provide an analog output signal 

proportional to the ambient light present.  Sensor shall contain a precision photo-diode 

type cell for light measurement.  Sensor shall be designed for outdoor application and be 

directed towards the north sky, away from lighted signs, outdoor lights or similar light 

producing equipment.  Maximum range shall be adjustable from 5 to 750 foot-candles at 

the sensor face.  Accuracy shall be ±1% at 70 degrees F. 
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J. Temperature Control Panels: Furnish temperature control panels of code gauge steel with 

locking doors for mounting all devices as shown.  Control panels shall meet all 

requirements of Title 24, California Administrative Code.  All electrical devices within a 

control panel shall be factory wired.  All external wiring shall be connected to terminal 

strips mounted within the panel.  Provide engraved phenolic nameplates identifying all 

devices mounted on the face of control panels.  A complete set of „as-built‟ control 

drawings (relating to the controls within that panel) shall be furnished within each 

control panel. 

 

PART 3 - EXECUTION 

 

3.01 INSTALLATION 

 

A. All work described in this section shall be installed, wired, circuit tested and calibrated 

by factory certified technicians qualified for this work and in the regular employment of 

the temperature control system manufacturer or its exclusive factory authorized installing 

contracting field office (representative).  The installing office shall have a minimum of 

five years of installation experience with the manufacturer and shall provide 

documentation in submittal package verifying longevity of the installing company's 

relationship with the manufacturer.  Supervision, calibration and checkout of the system 

shall be by the employees of the local exclusive factory authorized temperature control 

contracting field office (branch or representative). 

 

B. Install system and materials in accordance with manufacturer‟s instructions. 

 

C. Line voltage electrical connections to control equipment shown specified or shown on 

the control diagrams shall be furnished and installed by Div. 16 

 

D. Equipment furnished by the HVAC Contractor that is normally wired before installation 

shall be furnished completely wired.  Control wiring normally performed in the field will 

be furnished and installed by the Temperature Control sub-contractor. 

 

E. All control devices mounted on the face of control panels shall be clearly identified as to 

function and system served with permanently engraved phenolic labels. 

 

3.02 CONTROL SYSTEM WIRING 

 

A. All electrical control wiring and low voltage power wiring to the control panels shall be 

the responsibility of the BMS contractor. All 120 V power for control panels by Div.16  

 

B. All wiring shall be in accordance with Division 16, the National Electrical Code and any 

applicable local codes.  All BMS wiring shall be installed in the conduit types specified 

in the Project Electrical Specifications (Division 16) unless otherwise allowed by the 

National Electrical Code or applicable local codes.  Where BMS plenum rated cable 

wiring is allowed it shall be run parallel to or at right angles to the structure, properly 

supported and installed in a neat and workmanlike manner. 
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C. All exposed wiring shall be routed within surface metal raceway painted to match 

adjacent surfaces and routed in a neat, unobtrusive manner, parallel to surfaces. The 

routing may often take a non-direct route to minimize its appearance and as such 

Contractor shall assume extra material and labor to allow for approach.  

 

3.03 WARRANTY 

 

A. Equipment, materials and workmanship incorporated into the work shall be warranted for 

a period of one year from the time of system acceptance. 

 

B. Within this period, upon notice by the Owner, any defects in the BMS due to faulty 

materials, methods of installation or workmanship shall be promptly (within 48 hours 

after receipt of notice) repaired or replaced by the Temperature Control sub-contractor at 

no expense to the Owner  

 

3.04 WARRANTY ACCESS 

 

A. The Owner shall grant to the Temperature Control sub-contractor, reasonable access to 

the BMS during the warranty period.  The owner shall provide VPN access at no cost to 

the contractor, for remote communication to the BMS during this period. 

 

3.05 ACCEPTANCE TESTING 

 

A. Upon completion of the installation, the Temperature Control sub-contractor shall load 

all system software and start-up the system.  The Temperature Control sub-contractor 

shall perform all necessary calibration, testing and de-bugging and perform all required 

operational checks to insure that the system is functioning in full accordance with these 

specifications. 

 

B. Graphical User Interface software documentation shall be provided in HTML document 

format with context-sensitive hyperlinks is an integral part of the graphical user interface 

and does not require separate hard-copy manuals. 

 

C. The Temperature Control sub-contractor shall perform tests to verify proper performance 

of components, routines, and points.  Repeat tests until proper performance results.  This 

testing shall include a point-by-point log to validate 100% of the input and output points 

of the DDC system operation. 

 

C. Upon completion of the performance tests described above, repeat these tests, point by 

point as described in the validation log above in presence of Owner's Representative, as 

required. Properly schedule these tests so testing is complete at a time directed by the 

Owner's Representative.  Do not delay tests so as to prevent delay of occupancy permits 

or building occupancy. 

 

E. System Acceptance: Satisfactory completion is when the Temperature Control sub-

contractor has performed successfully all the required testing to show performance 

compliance with the requirements of the Contract Documents to the satisfaction of the 

Owner‟s Representative.  System acceptance shall be contingent upon completion and 

review of all corrected deficiencies. 
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3.06 OPERATOR INSTRUCTION, TRAINING 

 

A. During system check-out and testing and at such time acceptable performance of the 

BMS hardware and software has been established the Temperature Control sub-

contractor shall provide on-site operator instruction to the owner's operating personnel.   

Operator instruction shall be done during normal working hours and shall be performed 

by a competent representative familiar with the system hardware, software and 

accessories. 

 

B. The Temperature Control sub-contractor shall provide 16 hours of instruction to the 

owner's designated personnel on the operation of the BMS system and describe its 

intended use with respect to the programmed functions specified.   Operator orientation 

of the BMS system shall include, but not be limited to; the overall operation program, 

equipment functions (both individually and as part of the total integrated system), 

commands, systems generation, advisories, and appropriate operator intervention 

required in responding to the System's operation. 

 

C. The training shall be in two sessions as follows: 

 

1. Initial Training: One day session (8 hours) after system is started up and at least 

one week before first acceptance test.   Manual shall have been submitted at least 

two weeks prior to training so that the owners' personnel can start to familiarize 

themselves with the system before classroom instruction begins. 

 

2. First Follow-Up Training: One day session (8 hours) approximately two weeks 

after initial training, and before Formal Acceptance.   These sessions will deal 

with more advanced topics and answer questions. 

 

END OF SECTION 
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SECTION 27 51 13 

Event Annunciation System – Building Distribution 

PART 1  -  GENERAL 

1.01 SUMMARY 

A. Section Includes:  event annunciation system‟s building distribution (subsystem of the EAS). 

B. Related Sections 

1. Comply with the Related Sections paragraph of Section 27 00 00. 

1.02 REFENCES 

A. Comply with the References requirements of Section 27 00 00. 

1.03 DEFINITIONS 

A. Refer to Section 27 00 00 for Definitions. 

B. In addition, the following list of terms as used in this specification shall be defined as follows: 

1. “EAS”:  Event Annunciation System 

2. “CL2P”:  Class 2 Power Listed Circuit Plenum, plenum rating 

3. “CMP”:  Communications Media Plenum, plenum rating; synonymous with “MPP” 

1.04 SYSTEM DESCRIPTION 

A. Other System Elements  

1. SMCCCD intends to use the existing carillon systems at Cañada College as the EAS headend. 

2. SMCCCD will provide amplifiers per building in the TDx rooms, where the loudspeaker wiring 

originates. 

B. Base Bid Work 

1. Provide engineering, labor, materials, apparatus, tools, equipment, and transportation required to 

complete the building distribution segment of the District‟s event annunciation system throughout 

designated spaces within campus buildings, and as described in these specifications.   

2. Consider wiring/cabling and loudspeakers to be base bid work, unless otherwise noted.  Amplifiers 

shall not be base bid work. 

C. Loudspeaker Criteria 

1. Selection Guidelines:  The following list offers guidelines for selecting the appropriate loudspeaker 

type per instance to be noted on shop drawings for approval by the District. 

a. For indoor spaces with lay-in tile suspended ceilings (such as corridors), provide indoor ceiling-

mount type loudspeaker. 

b. For indoor spaces with no ceilings (such as stairwells, lobbies, and corridors with no ceilings), 

provide indoor wall-mount type loudspeaker. 
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2. Placement Guidelines:  The following list offers guidelines for the installer to locate loudspeakers on 

shop drawings for approval by the District. 

a. In public corridors, equal to or less than 10 feet wide and 10 feet high, provide loudspeakers 

spaced approximately 30 feet apart.  Attempt to locate loudspeakers near exits and elevators. 

b. In stairwells of three stories or less, provide at least one loudspeaker per stairwell located on the 

middle landing.  In stairwells of greater than three stories, provide at least one speaker on every 

other floor. 

c. Do not provide loudspeakers in small/medium classrooms (lecture, lab, etc.), meeting rooms, 

lounges, offices, or other occupied rooms with less than 125 person occupancy.  Classrooms with 

greater than 125 occupancy should get one speaker over the teaching station. 

D. In general, the base bid work includes: 

1. Preconstruction Submittals 

2. Cabling/Wiring 

3. Supplemental pathway devices and cable management 

4. Loudspeakers 

5. Cable identification tags and system labeling 

6. Record Documents 

7. Warranty 

1.05 SUBMITTALS 

A. Comply with the Submittals article of Section 27 00 00 for procedural, quantity, and format requirements. 

B. Preconstruction Submittal Requirements: 

1. Product Data Submittal, indicating conformance with NEC, UL listings, certifications and 

specifications 

2. Shop Drawings Submittal, consisting of proposed loudspeaker locations and cable routing 

C. Closeout Submittal Requirements: 

1. As-Built Drawings 

1.06 QUALITY ASSURANCE 

A. Comply with the Quality Assurance requirements of Section 27 00 00. 

1.07 DELIVERY, STORAGE, AND HANDLING 

A. Comply with the Delivery, Storage and Handling requirements of Section 27 00 00. 

1.08 WARRANTY 

A. Warrant wiring/cabling and loudspeakers for a period of 2 years.  Warranty period shall begin upon 

SMCCCD‟s written acceptance of system installation. 
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PART 2  -  PRODUCTS 

2.01 SUBSTITUTIONS 

A. Comply with the Substitutions requirements of Section 27 00 00. 

2.02 AUDIO CABLE 

A. Application:  Suitable for indoor installation within closed ceiling space or open corridors. 

B. Wires:  Wires shall be 14 AWG stranded copper, fully-insulated with a flame retardant thermoplastic 

material (PVC, or equivalent), and individually color-coded 

C. Shield:  The cable shall have one foil/tape shield fully covering the wires. 

D. Outer Jacket:  The cable shall be sheathed with a seamless thermoplastic (LS-PVC, or similar) jacket 

applied to and completely covering the internal components (wires and shield).   

E. Flame Rating:  NEC (Article 725) rated as CL2P or NEC (Article 800) rated as CMP, and UL listed as 

such. 

F. Manufacturer:  Belden #6100FE, or equal 

2.03 LOUDSPEAKER – INDOOR CEILING-MOUNT TYPE 

A. Suitable for indoor installation within closed ceiling space into corridors. 

B. Finish shall be flush with ceiling tile, including trim ring 

C. Manufacturer:   

1. Bogen #HFCS1LP, enclosed ceiling-mount loudspeaker 

2. Bogen #TBCR, tile bridge support ring 

3. Bogen #CK10, safety cable kit 

2.04 LOUDSPEAKER – INDOOR WALL-MOUNT TYPE 

A. Suitable for indoor wall-mount installations, such as stairwells and/or corridors with no ceilings. 

B. Manufacturer:  Bogen #MB8TSLVR 

2.05 LOUDSPEAKER – OUTDOOR SURFACE-MOUNT TYPE 

A. Suitable for outdoor installation for open spaces 

B. Loudspeaker shall be horn type 

C. Manufacturer:  Bogen #KFLDS30T 

2.06 LABELS 

A. Labels shall be machine printable with a laser printer, ink jet printer, thermal transfer printer, or hand-

held printer. 
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B. Cable Labels 

1. Labels shall be adhesive backed and have a self-laminating feature. 

2. Labels shall wrap around the cable‟s jacket.   

3. Printable Area:  size: 2” x 0.5”, minimum; color: white. 

4. Manufacturer: Panduit #LJSL7-Y3-1, or equal 

2.07 MISCELLANEOUS MATERIALS 

A. Cable Hangers 

1. Application: Suitable for indoor installation within ceiling space for the support of cables. 

2. Listings: UL 2043, for use in air handling spaces 

3. Manufacturers (or variation per installation method): B-Line #BCH12-W2, or equal 

B. Velcro Cable Ties 

1. Width: .75”. 

2. Color: Velcro cable ties shall be the same color as the cable to which it is being applied. 

3. Manufacturer, or equal: Panduit 

a. #HLS-15R-0 Black, 15‟ roll, cut to length. 

PART 3  -  EXECUTION 

3.01 GENERAL 

A. Comply with the Execution requirements of Section 27 00 00. 

B. Install products, components, accessories, hardware, etc, according to local, state, and federal codes, and 

per the manufacturer‟s instructions. 

3.02 EXAMINATION 

A. Pathways:  Prior to installation, verify route and capacity of existing pathways, and ready for new cables. 

3.03 INSTALLATION 

A. Loudspeaker – Indoor Ceiling-Mount Instances 

1. Cut ceiling tile such that no visible cuts and/or openings are visible after installation of loudspeaker 

and trim. 

2. Provide one bridge support ring per loudspeaker spanning the “T-bar” of the suspended ceiling 

system. 

3. Provide one safety cable per loudspeaker attached to building structure for seismic bracing.  Provide 

accessories, such as power-actuated masonry fasteners, to attach safety cable to structure. 

a. Obtain written approval from SMCCCD of fastening component prior to installation. 

B. Loudspeaker – Indoor Wall-Mount Instances 

1. Coordinate the loudspeaker‟s installation location with cable route to minimize the route of surface-

mounted raceway and cable (minimize the length of „exposed‟ raceway and cable).  
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2. Locate loudspeaker at least 8 feet 6 inches above finished floor in public spaces such as corridors.  

Locate loudspeakers at lease 6 inches from nearest obstruction (soffit, duct, etc.).  

3. No loudspeaker shall block visibility to an exit sign.  The Contractor shall relocate loudspeakers at 

SMCCCD‟s discretion should the installed conditions potentially violate code. 

4. Attach loudspeaker to surface using fasteners appropriate for the substrate; for example, provide 

masonry fasteners (screws such as Tap-Con) for concrete walls. 

C. Pathways 

1. Utilize existing pathways to the maximum possible extent. 

2. Where necessary, provide supplemental pathways devices such as cable hangers.  

3. Where cables route on exposed walls, provide metallic surface raceway.  Attach raceway to surface 

using fasteners appropriate for the substrate; for example, provide masonry screws for concrete walls. 

D. Loudspeaker Cable 

1. General 

a. Cable runs shall have continuous sheath continuity, homogenous in nature.  Splices are not 

permitted anywhere. 

b. Provide at least one cable run per floor.  If the building‟s layout/floor plan will not allow a single 

run per floor in a logical manner, then provide two runs on that floor(s). 

c. Connect the audio cable to the loudspeakers in a parallel wiring configuration. 

2. Installation 

a. Maintain a minimum bend radius of 6 times the cable diameter during and after installation. 

b. Maintain pulling tension within manufacturer's limits. 

c. Protect cable during installation. Replace cable if damaged during installation. 

d. Place cables with no kinks, twists, or impact damage to the sheath. 

e. Place and suspend cables in a manner to protect them from physical interference or damage. 

f. Place cables onto/into pathways or approved support devices, such as cable hangers.  Do not strap 

and/or cable tie cables to the outside of existing pathways (which is a code violation) and to 

ceiling support wires. 

3. Routing 

a. Route cables a minimum of 6" away from power sources to reduce interference from EMI. 

b. Route cables at 90-degree angles, allowing for bending radius along corridors for ease of access.  

Do not route through an adjacent space if a corridor borders at least one wall of the room. 

c. Within Telecommunications Rooms: 

1) Routing horizontally, utilize the overhead cable support.   

2) Routing vertically, fasten the cable bundles using approved cable ties to the wall-mounted 

vertical cable support every 24 inches on center. 

d. Provide a 10 feet (minimum) sheathed cable slack loop at the telecommunication room end of the 

run (for future termination). 

3.04 LABELING  

A. Labels shall be permanent with machine-generated text; hand-written labels will not be accepted. 

B. Text Attributes:  

1. Black,  
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2. 1/8” high, minimum, or #12 font size. 

3. Font: Verdana preferred; SansSerif or Arial acceptable. 

C. Install labels on both ends of cables no more than 4" from the edge of the cable jacket.  Install labels such 

that they are visible by a technician from a normal stance. 

D. Label Content: Labels shall display the building and floor, and (if applicable) the run number. 

3.05 FINAL INSPECTION 

A. Inspect installed products and work in conjunction with SMCCCD.  Develop a punch list for items 

needing correction. 

B. Issue punch list to the SMCCCD for review prior to SMCCCD performing their punch walk. 

C. Repair defects prior to system acceptance. 

D. Inspect installed products and work in conjunction with SMCCCD for sign off. 

 

END OF SECTION 
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SECTION 27 53 13 
 

CENTRAL CLOCK SYSTEM 
 
PART 1 - GENERAL 
 
1.01 SUMMARY 
 

A. General: The district utilizes a Simplex central clock system that provides synchronized 
timepieces throughout its three colleges and the district administration building. Provide, 
labor, materials, apparatus, tools, equipment, transportation, temporary construction and 
special or occasional services as required to complete a working Central Clock system 
installation, as described in these specifications. 
 

B. Section Includes: 
 

1. Secondary field clocks (Simplex #6310-9231) capable of connecting to a SIMPLEX 6351 
Master Clock System 

2. Secondary clock cable requirements 
 

C. Products Specified But Not Installed Under This Section: 
1. Secondary clock single gang back boxes with ¾” conduit to accessible ceiling space 

 
D. Related Sections: 

1. Comply with related section paragraphs of section 27 00 00 Telecommunications Basic 
Requirements. 

2. Comply with related section paragraphs of section 27 13 10 Telecommunications 
backbone ISP cabling. 

3. Comply with related section paragraphs of section 27 13 14 Telecommunications 
backbone OSP cabling. 

4. Comply with related section paragraphs of section 27 15 13 Telecommunications 
horizontal cabling. 

5. Comply with related section paragraphs of section 26 01 00 Basic materials and 
methods. 
 

1.02 SYSTEM DESCRIPTION 
 

A. Overview 
1. Central clock system (existing) will provide a centrally located clock controller to maintain 

accurate time and adjustment to secondary clocks (new) located in classrooms, offices 
and administration areas throughout the campus distribution system. 

 
1.03 SUBMITTALS 
 

A. Contractor Qualifications: Submit certification letters for District clock manufacturer “Simplex”. 
 

B. Product Data: Submit product information for components specified herein. Refer to Section 
28 00 00 for format and requirements. 

 

C. Shop Drawings: Submit shop drawings in accordance with Division 1. Refer to Section 28 00 
00 for format and requirements. 
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PART 2 - PRODUCTS 
 
 
2.01 MANUFACTURERS 

 
A. Secondary Clocks: Use Simplex model 6310-9231 for secondary surface mounted clocks or 

equal. 
 

1. 12” diameter round black frame. 
 

2. Black Arabic numerals. 
 

3. Use a continuous sweeping second hand. 
 

4. Surface mounted on the wall. 
 

PART 3 - EXECUTION 
 
3.01 INSTALLATION 
 

A. Secondary Field Clocks 
1. Provide single gang back box with ¾” conduit to accessible ceiling space at 96” AFF 

(provided by electrical contractor). 
 

2. Route connection cable to single gang back box. 
 

3. Install clock making connection to cable in single gang back box. 
 

END OF SECTION 
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 SECTION 28 23 00 

VIDEO SURVEILLANCE SYSTEM 

PART 1 - GENERAL 

1.01 SUMMARY 

A. General: Provide engineering, labor, materials, apparatus, tools, equipment, transportation, temporary 

construction, and special or occasional services as required to make a complete working video 

surveillance system installation, as described in this specification. 

B. Section Includes: 

1. CCTV Monitoring and Recording System 

2. CCTV analog and IP fixed and PTZ cameras, lens, mounts, and housings 

3. CCTV power supplies 

4. Network video storage servers 

5. Integration with ACAMS 

6. Interfaces and connections to District security LAN/WAN to allow remote viewing over network 

C. Products Supplied But Not Installed Under This Section: 

1. None 

D. Products Installed But Not Supplied Under This Section: 

1. None 

E. Products Specified But Not Installed Under This Section: 

1. None 

F. Products Furnished and Installed Under Another Section: 

1. 120VAC power 

2. Ethernet cable back to IDF/MDF room for IP cameras 

3. Owner provided PoE switches in the IDF/MDF for CCTV connectivity via security LAN/WAN 

4. Network ports for video storage servers, edge network video servers, and video monitoring 

workstation connectivity via security LAN/WAN 

G. Related Sections: 

1. Consult other Divisions; determine the extent and character of related work and properly 

coordinate work specified herein with that specified elsewhere to produce a complete and operable 

system. 

2. Section 28 00 00 Basic Security Requirements: includes general project requirements, submittal 

formats, warranty, and installation requirements and additional sections for reference. 

3. Section 28 13 00 Access Control & Alarm Monitoring System: includes product information for 

video integration with the ACAMS. 

4. Section 28 05 13 Security System Cabling: includes product information for wire and cable 

needed to support the ACAMS. 

5. Section 28 05 53 Security System Labeling: includes label types and formats for security devices. 

6. Section 28 08 00 Security System Commissioning: includes the integrating testing/commissioning 

requirements for the ACAMS. 

7. Section 27 15 13 Telecommunications Horizontal Cabling: includes product information for cable 

needed to support Video Surveillance System IP devices. 

1.02 DEFINITIONS 

A. The Definitions of Division 1 apply to the 28 00 xx sections. 
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B. In addition to those Definitions of Division 1, the following list of terms as used in this specification 

defined as follows: 

1. “NVR”: Network Video Recorder 

2. “VMS”: Video Management System 

3. “PTZ”: Pan-Tilt-Zoom 

4. “NAS”: Network Attached Storage 

5. “PoE”: Power-over-Ethernet 

6. “ENVS”: Edge Network Video Server 

1.03 SYSTEM DESCRIPTION 

A. Overview 

1. Refer to Division 1 and Section 28 00 00 for general description 

2. The video surveillance system is an extension to the overall security management system that 

includes access control and alarm monitoring (ACAMS) and mechanical keying. 

3. Provide pathways to connect camera locations to existing primary security infrastructure. 

4. Provide a fully functioning Video Surveillance System and extension of the existing network-

based recording system with capacity to store recorded footage for a minimum of 30 days. 

5. Utilize existing security network for IP video transport to existing centralized VMS. 

B. Video Surveillance System 

1. The video surveillance system consist of IP fixed position and pan-tilt-zoom cameras connected to 

Owner provided security PoE switch(es) located in MDF/IDF rooms.  These connect to existing 

network video servers that manage and store IP video streams over the dedicated security LAN on 

each campus. 

2. Provide Network Video Recorder (NVR) server software on rack mount server located on existing 

MPOE security rack to allow for incremental growth of up to 40 more network cameras and 

storage space for at least 30 days for video retention. 

3. Provide appropriate number of video licenses for additional cameras connected to the AMAG 

system through the security LAN, AMAG ENVS devices, or existing DVRs. 

4. Coordinate network connections to video servers, additional video monitoring workstations, and 

IP cameras with the District’s IT department prior to installation.  Provide one security network 

connection for each device. 

5. Provide fixed CCTV cameras as indicated on the floor plans.  Use megapixel cameras at exterior 

locations viewing large assembly size spaces or interior locations viewing large lobbies.  Include 

environmental housing with heater and blower for cameras located outdoors. 

6. Utilize PoE switches for camera power and connection to VMS. 

7. Provide PTZ CCTV cameras as indicated on the floor plans.  Include environmental housing with 

heater and blower for cameras located outdoors. 

8. Home run and connect exterior weather proof camera video signal and data control cable to video 

servers.  Power cameras locally from CCTV power supplies located within 50 feet. Size power 

supplies accordingly for voltage loss and power demands for outdoor rated enclosures with heater 

and blower options included. 

9. Provide CCTV camera power supplies located in the IDF rooms adjacent to ACAMS power 

supplies. 

10. Provide day/night cameras in outdoor locations with low light levels. 

11. Provide appropriate lens as indicated on plans to establish correct field of view.  Field verify exact 

lens settings on each camera for clear picture during both day and night. 

12. Provide LAN and Power-Over-Ethernet extender for IDF to camera distances greater than 270 

feet.  Refer to Section 280513 Security System Cabling for device information. 

13. Under the Owner’s existing AMAG software maintenance agreement, upgrade global and 

enterprise editions of software as needed to support additional VMS features. 

14. Provide video servers with 4 analog video inputs each, local hard drive, and a network port.  

Locate in IDF rooms wall mounted adjacent to ACAMS equipment panels.  Coordinate any rack 

mount video server locations with the District’s ITS department prior to installation. 
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15. Program integration to District’s AMAG access control system as follows: 

a. Program video servers for recording based on ACAMS alarm events such as door alarms or 

duress button activation.  Recorded video will reference associated alarm information and 

video monitoring workstation(s) will display recorded video clip automatically. 

b. Program PTZ cameras to view preset locations upon alarm events.  Review each preset 

location with the District and System Operators in the programming meeting. 

c. Setup IP camera’s built-in video motion detection when ACAMS alarms are not available.  

[Setup video recorder’s built-in video motion detection when ACAMS alarms are not 

available.]  Review each location with the District during the programming meeting. 

d. Review alarm integration and workstation configuration with the District during the 

programming meeting.  Set quality of recorded video to maximum setting at 10 frames per 

second minimum during an alarm condition. 

16. Program storage requirements for ENVS units as follows: 

a. Store archived video for longest period of time allowable on local video server hard drive 

when connection to a storage server does not exist. Overwrite oldest footage and generate an 

alarm to a monitoring workstation when hard drive reaches maximum capacity.  Long-term 

storage solutions are typically not provided in individual project scope. 

b. Program video server to transfer video footage to an available storage server during network 

off-peak hours.  Coordinate schedule with District IT department. 

C. Custom Device Requirements 

1. Provide fiber optic media encoders and decoders for analog camera locations over 1200 feet from 

an IDF closet.  Coordinate fiber optic cable infrastructure and allocation for security functions 

with ITS and telecommunications engineers. 

D. Tamper Monitoring 

1. Provide additional monitor input points for monitoring the following: 

a. Tamper switches located within each security equipment enclosure and wire way 

b. Supervision of power supplies and batteries 

1.04 SUBMITTALS 

A. Product Data: Submit product information for components specified herein. Refer to Section 28 00 00 

for format and requirements. 

B. Shop Drawings: Submit shop drawings in accordance with Division 1.  Refer to Section 28 00 00 for 

format and additional requirements.  Include the following. 

1. Device placement on floor plans 

2. Point-to-Point Diagrams:  Include wiring, points of connection and interconnecting devices 

between the following: 

a. Video surveillance system, monitors, and recording equipment 

b. Devices connected to the system 

c. Miscellaneous control relays 

d. Conductors (identify conductors on the point-to-point diagrams with the same tag as the 

installed conductor) 

3. Block Diagram/Riser Diagram:  Show the video surveillance system components, conduit, wire 

types, and sizes between them, including cabling interties between termination hardware. 

4. Custom mounting details 

1.05 WARRANTY 

A. Digital Video Recording System 

1. Provide a manufacturer’s warranty covering repair or replacement of defective parts for a period 

of three years from the date of shipment from the factory 

2. Cameras and support devices 
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a. Provide a manufacturer’s warranty covering repair or replacement of defective parts for a 

period of one year from the date of shipment from the factory. 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. Digital Video Recording System 

1. The video surveillance recording software manufactured by Group 4 AMAG Technologies. 

2. The system must be compatible with the Districts existing AMAG headend. 

3. The video storage server hardware must be capable of handling video surveillance system 

software and network video. 

B. IP Cameras 

1. Axis Communications 

2. Or Equal 

C. Analog Cameras 

1. Pelco 

2. Panasonic 

D. Power Supplies 

1. Pelco 

2. Axis 

3. Altronix 

2.02 NETWORK VIDEO RECORDERS 

A. Features 

1. Complete Network Video Recorder platform that encompasses recording video, viewing video, 

reviewing recorded video, and storing video for indefinite periods of time. 

2. Full control of camera selections, sequencing, and viewing modes 

3. The system simultaneously records, displays live video, and plays back video. None of the video 

operations interfere with each other.  Live view and video playback does not interrupt the 

recording process. 

4. Recorders capture, digitize, and store video. Recorders may record full-time, in response to an 

alarm, or based on a user-defined schedule. Full-time recording refers to 24 hours per day, 7 days 

per week, 365 days per year. 

5. Network: Internal Ethernet card for connection to a 100/1000Base-T LAN. 

6. Video Capture: Captures camera signals from fixed cameras, PTZ cameras, low light cameras, and 

edge video servers. Camera signals may be color, black and white, or both. 

B. Recorders 

1. Use TCP/IP network protocol to communicate with network cameras and other video servers. 

2. Video Information 

a. Store the time, date, and source of the video and be available during playback. 

b. Store for each clip video source, capture date, start time, and stop time. Source identified as 

either a monitor or a camera. 

c. Store alarm information in the database on the main server when the video is in response to an 

alarm condition. 

3. Recording Configuration 

a. Use TCP/IP network protocol to communicate to head end. 

b. Captures camera signals from fixed cameras, PTZ cameras, infrared cameras, x-ray cameras, 

and low light cameras. Camera signals may be color, black and white, or both. 
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c. Capable of simultaneously recording each camera at VGA (640x480) resolution at 30 frames 

per second NTSC and 1.3 megapixel (1280x1024) resolution at least 12 frames per second. 

4. Video Storage 

a. Video stored in clips on the recorder’s internal hard drive. As the hard drive becomes 

full,groom oldest clips to make room for new video. 

b. Ability to utilize a variety of network storage devices such as external disk arrays, RAID and 

NAS devices, and external disk drives for exporting, backup, or sharing images. 

c. Ability to modify video quality per camera with respect to recorder and server configurations, 

length of time video to be store. 

5. Video Authentication 

a. Fingerprint each video clip through a mathematical algorithm during the video capture 

process. The fingerprint becomes part of the clip and used by the playback software to verify 

the video has not been altered. 

6. Alarm recording 

a. Recording Options 

1) Alarm condition via activation of an external alarm contact. 

2) Internal video motion detection 

b. Recording programmable by camera and by time and date schedule. 

c. Allow a mix and match of continuous recording and alarm recording, based on camera input 

and capture card connection. 

d. Pre and post alarm recording 

7. Video Motion Detection 

a. Support cameras capable of detecting activity from camera input and to initiate an alarm 

condition.  

b. Video motion detection areas operator selectable for each camera.  If the scene changes within 

the alarm area, an alarm condition is initiated.  

8. Viewing of both live and archived images, from multiple remote systems. 

9. Remote event notification 

10. Password protected via user authorization, with profiles assigned by the system administrator, and 

database tracking of evens. 

C. NVR Hardware (verify hardware meets software requirements at time of purchase) 

1. Complete prepackaged unit containing: 

a. Processor: Intel Core 2 Quad Q9450 12MB Cache, 2.66GHz, 1333MHz FSB 

b. Memory: 4GB 800MHz (4x1GB), Dual Ranked DIMMs 

c. Hard Drive: Minimum of (4) four 750GB 7.2K RPM, SATA 3bps hard drives 

d. Provide 4TB of storage 

1) Create 40GB Microsoft OS partition override for primary hard drive 

2) Provide 300GB segment for video management software use. 

e. OS: Windows Server 2003 R2, Standard Edition SP2 with 5 CALs 

f. 24x IDE CD-RW/DVD ROM drive 

g. Network Adapter: Dual embedded gigabit Ethernet NIC 

h. Video Card: 256MB PCI express graphics card 

i. Chassis Configuration: Rack chassis with sliding rails and cable management arm 

2. Manufacturer: 

a. Dell PowerEdge 2950 

b. Or Equal 

D. NVR Software 

1. Manufacturer: 

a. AMAG: Network Video Recorder Software #VID-MOD-xxx-V6.  Verify quantity of IP 

cameras supported with hardware configuration at time of purchase. 

b. AMAG Camera Channel Licenses #VID-CAM-0xx 

c. AMAG Additional Storage Management Software# VIDEO-STORE-64-V6 
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2.03 NETWORK VIDEO SERVER 

A. General 

1. Network video server that encompasses recording video, viewing video, reviewing recorded video, 

and forwarding recorded video to larger servers storing for indefinite periods of time. 

2. The video server must be compatible with the Districts existing AMAG Technologies Access 

Control System for remote viewing and integration with an already developed interface. 

3. Up to 4 color, black-and-white, or auto-switching analog cameras connect to the video server 

through BNC connectors.  

4. The video server shall provide RS-232, RS-485, or RS-422 communications for controlling 

PTZ/dome devices from various manufacturers. These devices shall be controlled through the 

local or remote user interface. 

5. Servers capture, digitize, store, and forward video. Servers may record full-time, in response to an 

alarm, or based on a user-defined schedule. Full-time recording refers to 24 hours per day, 7 days 

per week, 365 days per year. 

6. The system simultaneously records, displays live full-frame video, and plays back video through 

the network. None of the video operations interfere with each other.  Live view and video 

playback through the network does not interrupt the recording process. 

7. The video server shall be configurable via integrated web server. 

8. The video server must include network interface for viewing, playback, configuration, and alarm 

management operations of the District LAN/WAN and support 10/100 Base-T operations.  

9. Standard internet browser based access via Internet Explorer 5.0 or higher on Windows 98, ME, 

NT, 2000, or XP. 

B. Servers 

1. Use TCP/IP network protocol to communicate to client workstations and video archive server. 

2. Integrates with AMAG ACAMS Symmetry software and multiNODE control panels at a peer to 

peer level. 

3. Video Information 

a. Store the time, date, and source of the video and be available during playback. 

b. Store for each clip video source, capture date, start time, and stop time. Source identified as 

either a monitor or a camera. 

c. Store alarm information in the database on the main server when the video is in response to an 

alarm condition. 

4. Recording Configuration 

a. Use TCP/IP network protocol to communicate to client workstations and video archive server. 

b. Captures camera signals from fixed cameras, PTZ cameras, infrared cameras, x-ray cameras, 

and low light cameras. Camera signals may be color, black and white, or both. 

c. Complete control over video frame rate, resolution, and compression settings on a timed and 

trigger basis. 

5. Video Storage 

a. Video stored in clips on the server’s internal hard drive. As the hard drive becomes full, 

generate an alarm then groom oldest clips to make room for new video. 

b. Ability to forward video stored on the server’s internal hard drive to a larger video archive 

server through a TCP/IP network connection. 

c. Video forwarding parameters and schedule are user definable to take place at off-peak times. 

d. Ability to utilize a variety of network storage devices such as external disk arrays, RAID, and 

NAS devices for exporting stored video. 

e. Ability to specify per camera with respect to server configuration, length of time video is 

stored. 

6. Alarm recording 

a. Recording Options 

1) Alarm condition in integrated ACAMS 

2) Internal video motion detection 

3) Alarm condition via activation of an external alarm contact 
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b. Recording programmable by camera and by time and date schedule. 

c. Allow a mix and match of continuous recording and alarm recording, based on camera input 

and server network connections. 

d. Pre and post alarm recording 

7. Video Motion Detection 

a. Each video input capable of detecting activity from camera input and to initiate an alarm 

condition.  

b. Video motion detection areas operator selectable for each camera input.  If the scene changes 

within the alarm area, an alarm condition is initiated.  

c. Sensitivity adjustment for video motion detection areas. 

8. Viewing of both live and archived images, from multiple client workstations. 

9. Video server alarm event notification such as video loss or hard drive failure to client 

workstations. 

10. Password protected via user authorization, with profiles assigned by the system administrator, and 

database tracking of events through the  video management software. 

11. Mounting 

a. Wall mountable in a standard AMAG CAB 4 enclosure. 

b. Optional standard 19” rack mount configuration with integrated power supply. 

C. Manufacturer:  

1. AMAG: G4T-ENVS 

2. Provide 80GB or larger hard drive available at time of purchase 

2.04 SECURITY WORKSTATION 

A. System Hardware: Document the cost of this hardware at time of bid due to price reductions and 

advancements in technology.  Prior to placement of order, provide upgrades to the most current model 

as requested by the Owner up to the cost of the specified system. 

1. Processor: Intel Core 2 Duo E8400 6MB Cache, 3.00GHz, 1333MHz FSB 

2. Random Access Memory: 2GB minimum. 

3. Mass Storage: 120 GB (7,200 RPM, 8 ms avg. seek) fixed disk drive. 

4. Video Card: (2) 256MB PCI express graphics card with (2) DVI outputs each supporting up to 

four monitors 

5. I/O Ports 

a. Mouse port 

b. 1-parallel port 

c. 2-RS232 serial ports 

d. 4-USB 2.0 ports 

e. One 10/100/1000 BASE-TX NIC 

6. Input media 

a. 1.44 MB 3.5" diskette drive 

b. 48x CD/DVD-R/W drive 

7. Keyboard: Enhanced 101-key with tactical feedback. 

8. Mouse:  Logitech 3-button mouse.  

9. 20” Flat Panel LCD Monitor (two per workstation) 

a. Screen Dimension: 20 in (viewable image size) 

b. Minimum Resolution: 1600x1200 / 60Hz 

c. Image Brightness: 300cd/m2 

d. Image Contrast Ratio: 800:1 

B. Software 

1. Operating System: Most current version of Windows supported by the system manufacturer 

2. Provide AMAG Symmetry Video Management software on client workstations used for video 

surveillance: 
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a. This application shall be installed on any Windows-based computer with a network 

connection to the digital video management system(s) for live and recently recorded video. 

b. The client workstation viewer interface shall allow the user to simultaneously view recorded 

video from multiple cameras and multiple digital video management systems. 

c. Multiple workstations can access the digital video management system simultaneously. 

d. Cameras are viewed in a video window by dragging an icon to the window. Camera 

combinations are automatically saved for each video window configuration.  

e. The camera name and time of video capture can be displayed using a menu option. Text 

position and color shall be user-configurable. 

f. Cameras shall be organized in a directory tree by their name and grouped together under 

specific categories.  The digital video management system to which they are connected should 

not interfere with the organization or user interface. 

g. A search utility is necessary in the management software. Recorded video shall be searchable 

based on alarm, date, time, and camera. 

3. AMAG Software:  AMAG SMS Client Software (most current version) 

C. UPS: 

1. Provide one UPS for each workstation furnished. 

2.05 CAMERA SYSTEM 

A. General 

1. Type: Color, solid-state CCD with DSP technology, unless otherwise noted 

2. Power: 24 VAC/VDC 

3. Imager: 1/3 inch format, unless otherwise noted  

4. Lens Mount: Accept a "CS" mount auto or manual-iris lens 

5. Synch: Adjustable line lock for synchronizing camera to power line.  No auxiliary sync cable 

required. 

6. Resolution: 640x480 minimum resolution, unless otherwise noted 

7. Minimum Light Level: 0.1 fc imager illumination at full video, unless otherwise noted 

8. Lens: Field determine, unless otherwise noted 

9. Video transmission through IP signal or analog signal to IP encoder 

B. Fixed IP Interior Dome Cameras 

1. Complete prepackaged unit containing: 

a. Superior 640x480 resolution to 1.3 megapixel image sensor quality with progressive scan 

b. Resolution: 12 frames per second at 1280x1024 and 30 frames per second at 640x480 

c. Video streaming: Simultaneous Motion JPEG and MPEG-4 

d. Auto iris, varifocal lens of 2.8-10mm 

e. Security: IP address filtering and HTTPS encryption 

f. Power over Ethernet (IEEE 802.3af), Class 1 

g. Connectors:  

1) Ethernet 10/100 BaseT, RJ-45 

2) Terminal block for alarm inputs, output, and RS-485/422 

3) Power - Mini DC 

h. Dome housing 

2. Manufacturer: 

a. AXIS #216FD-V network interior dome camera 

b. AXIS #216MFD-V network interior dome megapixel camera 

c. Arecont Vision #AV1300M (verify compatibility with video recording and management 

platform at time of purchase) 

d. IQinvision IQeye511 #IQ511 V3PED1 interior dome (verify compatibility with video 

recording and management platform at time of purchase) 

e. Or Equal 

3. Accessories: 
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a. AXIS Drop Ceiling mount kit #5005041 

b. Arecont Vision #Dome 5-I interior recessed dome 

c. IQinvision enclosure “D1” option for interior ceiling 

d. Or Equal 

C. Fixed IP Exterior VGA Dome Cameras 

1. Complete prepackaged unit containing: 

a. Superior 640x480 resolution image sensor quality with progressive scan 

b. Resolution: 30 frames per second at 640x480 

c. Video streaming: Simultaneous Motion JPEG and MPEG-4 

d. Auto iris, varifocal lens of 2.8-5.8mm 

e. Security: IP address filtering and HTTPS encryption 

f. Power over Ethernet (IEEE 802.3af), Class 1 

g. Connectors:  

1) Ethernet 10/100 BaseT, RJ-45 

2) Terminal block for alarm inputs, output, and RS-485/422 

3) Power - Mini DC 

2. Manufacturer: 

a. AXIS #225FD network exterior dome camera 

b. Or Equal 

D. Fixed IP Exterior Megapixel Cameras 

1. Unit containing: 

a. Superior 1.3 megapixel image sensor quality with progressive scan 

b. Resolution: 12 frames per second minimum at 1280x1024 and 30 frames per second at 

640x480 

c. Video streaming: Simultaneous Motion JPEG and MPEG-4 

d. Auto iris, varifocal lens of 2.8-10mm, UON 

e. Security: IP address filtering and HTTPS encryption 

f. Power over Ethernet (IEEE 802.3af), Class 1 

g. Connectors:  

1) Ethernet 10/100 BaseT, RJ-45 

2) Terminal block for alarm inputs, output, and RS-485/422 

3) Power - Mini DC 

h. Outdoor IP66 rated housing 

2. Manufacturer: 

a. AXIS #223M fixed network camera 

b. Arecont Vision #AV1300DN (verify compatibility with video recording and management 

platform at time of purchase) 

c. IQinvision IQeye511 #IQ511 B1NPDV 4” Dome (verify compatibility with video recording 

and management platform at time of purchase) 

d. Or Equal 

3. Accessories: 

a. AXIS ACH13HB Outdoor Housing #024889 

b. Arecont Vision #Dome 4-I outdoor dome 

c. IQinvision enclosure “DV” option for exterior ceiling, “D3” option for pendant with wall 

mount 

d. Or Equal 

E. PTZ IP Dome Camera 

1. Provide IP PTZ camera with appropriate mount 

2. Complete prepackaged unit containing: 

a. 1/4” high-resolution color CCD camera & motorized zoom auto-iris lens 

b. High-speed pan and tilt that is stepper motor driven (belt-driven not acceptable). 

c. Integral receiver/driver 
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d. Color NTSC format 

e. Integral 35X min optical zoom lens for exterior locations, 18x min optical zoom for interior 

locations 

f. Exterior cameras: wide dynamic range and auto day/night switching between color and B/W 

g. Motion JPEG and MPEG-4 video compression 

h. Integrated heater and blower for exterior locations 

i. Electronic Image Stabilizer 

j. Guard tour with 50 presets minimum 

3. Provide seismic support of unit attached directly to second floor deck.  T-Bar hangers are 

acceptable provided they are dedicated to support PTZ. 

4. Manufacturer: 

a. Interior – AXIS 232D+  

b. Exterior – AXIS 233D  

5. Accessories: 

a. AXIS Pendant Dome Housing #25733, with integrated heater and blower 

F. Fixed Analog Camera 

1. Provide ceiling flush mounted integrated dome/camera/lens packages. 

2. Camera must provide 480 Lines of resolution minimum. 

3. Minimum Illumination level of 2.4 Lux (0.24 fc) for indoor, 0.16 Lux (0.016 fc) for outdoor B/W 

4. Provide integral variable focus lens (3.8-8.0 mm) for field adjustments as required 

5. Lens equipped with auto iris 

6. Vandal proof enclosure 

7. Exterior cameras: wide dynamic range and automatic day/night switching between color and B/W 

8. Manufacturer: 

a. Interior Dome: Panasonic WV-CW224 Series 

b. Exterior Dome: WV-CW484 Series w/ WV-CW4H Heater Unit 

G. Pan/Tilt/Zoom Dome 

1. Provide PTZ with appropriate mount 

2. Complete prepackaged unit containing: 

a. 1/4” high-resolution color CCD camera & motorized zoom auto-iris lens 

b. High-speed pan and tilt that is stepper motor driven (belt-driven not acceptable). 

c. Integral receiver/driver 

d. Color NTSC format 

e. Integral 22X min optical zoom lens 

f. Internal AC Line lock for auto syncing 

g. Exterior cameras: wide dynamic range and auto day/night switching between color and B/W 

h. Integrated heater and blower for exterior locations 

3. Connect PTZ data directly to video server for on screen PTZ control. 

4. Provide seismic support of unit attached directly to second floor deck.  T-Bar hangers are 

acceptable provided they are dedicated to support PTZ. 

5. Manufacturer: 

a. Pelco Spectra IV SE Series Dome 

2.06 CAMERA LENSES 

A. General 

1. Built from the finest optics available for use on a CCTV surveillance type camera. 

2. Contain integral intraspot filters 

3. Format to match CCD imager 

4. Variable focus, refer to plans for approximate range of lens 

5. Auto-iris connector coordinated with the camera type (i.e., 4-pin vs. 6-pin) 

6. CS type mount 

7. Manufacturer:  
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a. Pelco 

1) #13VDIR7.5-50 - 1/3” CS-Mount 7.5-50mm Day Night 

2) #13VD1-3 - 1/3” CS-Mount 1.6-3.4mm Wide Angle 

b. Panasonic 

1) #PLZ15/33 - 1/3” CS-Mount 15-50mm, F=1.5 

2) #PLA22T3DN - 1/3” CS-Mount 2.2mm, F=1.2 Wide Angle 

c. Rainbow 

d. Sony 

e. Or Equal 

2.07 CAMERA MOUNTS & HOUSINGS 

A. Exterior Dome 

1. AXIS ACH13HB Outdoor Housing #024889 

2. Arecont Vision, see Camera Systems for options 

3. IQinvision enclosure, see Camera Systems for options 

4. Or Equal 

5. Housing: Integrated heater and blower 

B. Wall Mounted 

1. Mount: Pelco SWM Series 

2. Arecont Vision, see Camera Systems for options 

3. IQinvision enclosure, see Camera Systems for options 

4. Mount: AXIS #25736 Gooseneck 

C. Parapet 

1. Mount: Pelco #PP350 / PP351 

2. Mount: AXIS #25738 

3. Housing: Integrated heater and blower 

2.08 POWER SUPPLIES/BATTERY CHARGERS 

A. CCTV System Power Supplies 

1. 120 VAC input to 24 VAC output, continuous current, fully supervised power supplies for power 

to cameras. 

2. Provide a separate fused connection to power supply per camera. 

3. Interior Fixed or PTZ Camera 

a. Manufacturer: Pelco #MSC-16-10SB UL listed power supply/batter charger for indoor use 

b. Altronix 

c. Or Equal 

4. Exterior PTZ Camera 

a. Pelco #WCS 1-4 NEMA4X/IP66 rated for outdoor use 

b. AXIS #5000-001 24VAC Outdoor power supply 

c. Altronix 

d. Or Equal 

B. Video Server Power Supplies 

1. 120V hardwired input. 

2. 6 AMP continuous @ 12VDC. 

3. Alarm output for AC fail and low battery; connect to alarm inputs on ACAMS control panel. 

4. Do not power locks from power supply 

5. Manufacturer:  Altronix AL600ULX 
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2.09 CCTV FIBER CONVERTERS 

A. Wall Mounted 

1. Transmit full color video in real time in NTSC, PAL or SECAM formats.   

2. Support the transmission RS-232 and RS-422 data. 

3. Utilize AGC (automatic gain control) circuitry.   

4. No in-field electrical or optical adjustments or in-line attenuators.  

5. Use frequency modulation of the optical signal to transmit the video and data signals. 

6.  If video and data transmitted simultaneously on one fiber, utilize an integrated WDM for 

increased stability and reliability of system performance.  

7. Provide power, data transmit, video input, and AGC (automatic gain control) detect status 

indicating LED’s for monitoring proper system operation. 

B. Manufacturer:   

a. Fiber Options 

b. International Fiber Systems 

c. Pelco Fiber 

d. Or Equal 

2.10 CCTV LIGHTNING PROTECTORS 

A. Data Line Protectors 

1. Provide on data lines serving exterior IP cameras. 

2. Manufacturer:  

a. PolyPhaser Corp # NX4-60-IG 

b. DITEK  

c. Or Equal 

B. Video Line Coaxial Cable Protectors 

1. Provide on coaxial cables serving exterior cameras. 

2. Manufacturer:  

a. PolyPhaser Corp #IS-75BB/1.5  

b. DITEK  

c. Or Equal 

C. Power Line Protectors 

1. Provide on power lines serving exterior cameras. 

2. Manufacturer:  

a. PolyPhaser Corp #IS-SPTV 

b. DITEK 

c. Or Equal 

D. PTZ Data Line Protectors 

1. Provide on data lines serving exterior PTZ cameras. 

2. Manufacturer:  

a. PolyPhaser Corp #IS-DPHSD 

b. DITEK  

c. Or Equal 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. CCTV Cameras 

1. Provide outdoor housing and mounts for exterior cameras. 
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2. Field determine exact placement of cameras to ensure complete coverage.   

3. Coordinate location with obstructions such as columns or exceedingly high shelving units to avoid 

concealment opportunity. 

4. Field determine fixed camera lens size to ensure complete coverage.  Refer to plans for lens 

selection starting point. 

5. Route watertight flex from junction box to camera housing from below on exterior cameras. 

6. Provide 25 foot cable loop at PTZ location for relocating unit if required post installation 

7. Provide 12 foot cable loop at interior camera locations installed in accessible ceiling location for 

future Owner relocation of unit if required post installation 

8. Coordinate Network Data Drop with Telecom contractor for each IP Camera. 

9. Coordinate camera IP address with District IT staff. 

10. Coordinate programming of IP cameras into existing video surveillance head end with District and 

Districts contracted AMAG programmer. 

B. Exterior Site Cameras 

1. Installation requirements under paragraph A, CCTV Cameras still apply. 

2. Provide NEMA 4 enclosure located in close proximity to the camera(s) with 120VAC power. 

a. Install near base of pole for pole-mounted locations. 

b. Install in nearby accessible ceiling below for roof mount cameras. 

3. Route camera cable to NEMA box and terminate. 

4. Provide waterproofing material and required gaskets in order to maintain roofing system warranty.  

Verify installation does not void roofing warranty. 

5. Provide lightning protection on cameras located on roof tops and parapets. 

C. CCTV Power supplies 

1. Do not combine with Access Control & Alarm Monitoring System power supplies. 

2. Locate power according to security drawings. 

D. Surge Protection 

1. Provide surge protection for video, power, and control cable on exterior cameras. 

2. Provide protective device at the camera and encoder/recorder device. 

E. Network Digital Recording System 

1. Rack mount NVRs next to existing units on dedicated security rack. 

2. Coordinate equipment rack location with District IT department. 

F. Edge Network Video Servers 

1. Wall mount near ACAMS security equipment hub in AMAG CABx enclosure. 

2. Utilize power from ACAMS controller for video servers whenever possible. 

3. Coordinate Network Data Drop with Telecom contractor for each video server. 

4. Coordinate IP address with District IT staff. 

G. Pathways 

1. Provide conduit and back boxes to devices located on walls and inaccessible ceilings. 

2. Route device conduit back to security equipment hub. 

3. Provide back boxes for all devices installed in ceiling and support brackets that span T-Bar grid. 

4. Route cable on dedicated J-hanger runs attached to structure above.  Do not attach cable to ceiling 

grid hangers. 

5. Coordinate fiber optic cable requirements with telecommunications. 

6. Coordinate joint trenching with telecommunications and/or electrical for site pathways. 

3.02 PROGRAMMING AND TRAINING 

A. Prior to the completion of construction schedule a meeting with the Owner, Engineer, and Owner’s 

AMAG programmer to determine the programming criteria.  Discuss the following: 

1. Camera naming 
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2. PTZ Presets 

3. Schedules and recording parameters including quality and frame rate (including video motion 

detection) 

4. ACAMS alarm and event integration requirements for workstation pop-ups and recording. 

5. Video archiving schedule 

6. Live viewing requirements 

7. AMAG workstation user levels for defining which levels have access to specific ACAMS and 

video surveillance features 

B. Document the results of the meeting and perform necessary programming to achieve the Owner’s 

requests. 

C. Setup and program the cameras  such that no additional programming required.  Programming at the 

head end performed by Owner’s AMAG programmer. 

D. Use the camera naming convention agreed upon in the programming meeting when programming point 

names into the system. 

E. In addition to training requirements indicated in Section 28 08 00, provide 2 hours of training on all 

programming requirements listed above.  Provide training as required to give users the ability to 

administer and troubleshoot system errors. 

3.03 TESTING 

A. Commission the video surveillance system in accordance with Section 28 08 00. 

 

END OF SECTION 
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SECTION 28 31 00 

FIRE DETECTION AND ALARM SYSTEM 

 

PART 1-GENERAL REQUIREMENTS 

 

1.01 SCOPE 
 

A. This Section describes a Protected Premises Fire Detection system for the following San Mateo 

County Community College District sites: Caňada College, College of San Mateo and Skyline 

College. Modifications to the existing fire alarm system shall provide evacuation alarm tone signaling 

using horns to sound the alarm signals and ADA-compliant strobe notification devices for visual 

notification. The system shall be intelligent device addressable, analog detecting, low voltage and 

modular, with digital communication techniques, in full compliance with all applicable codes and 

standards.  The system provided shall have a Fire Alarm Control Panel (FACP) and field devices as 

indicated on the DSA-approved drawings. 
 

B. The features and capacities described in this specification are a requirement for this project and shall 

be furnished by the successful contractor.  The District has determined that the Siemens MXL system, 

supplied and installed by Siemens Building Technologies, Hayward, CA (contact Kelly Rogers: 510-

783-6000), is the District standard, no equal. The system as described in this specification and as 

shown on the drawings shall be installed, programmed, tested, and delivered to the owner in fully 

operational condition. The system shall include all required hardware, software, raceways and 

interconnecting wiring to accomplish the requirements of this specification and the contract drawings, 

whether or not specifically itemized herein. The system shall consist of, but not be limited to, the 

following: 
 

1. Fire Alarm Control Panel (FACP) 

2. Fire Alarm Remote Annunciator (FAAP), as indicated on the drawings 

3. Booster Power Supplies, as required, for notification devices 

4. Addressable Manual Fire Alarm Pull Stations 

5. Addressable Analog Smoke Detectors 

6. Addressable Area Heat Detectors 

7. Addressable Analog Duct Smoke Detectors 

8. Addressable Intelligent Interface Modules 

9. Audible and Visual Notification Appliances 
 

C. Non-addressable alarm initiating, supervisory and status monitored devices shall be integrated into the 

fire alarm system, as applicable, via an addressable intelligent interface module, as indicated on the 

drawings: 
 

1. Sprinkler Water Flow Alarm (alarm initiating) 

2. Sprinkler Valve Tamper Switch (supervisory) 

3. PIV, OS&Y 

4. Kitchen Ansul Systems 

5. Security Interface 

6. Magnetic hold-opens 
 

D. Connections to existing elevator control panels (by others) and providing the necessary modules for 

elevator recall and shunt trip functionality. 
 

E. Audible/visual notification appliances and communicating devices to be controlled by the FACP: 
 

1. Horns 

2. Strobe Lights 

3. Combination Horn/Strobes 

4. Bells 
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F. Connect system to the existing campus MXL network system such that all status changes are 

transmitted to the Main Campus FACP. 

 

G. DSA and local requirements shall be adhered to with regard to submitting specifications, wiring 

diagrams, shop drawings and plans. Responsibility for furnishing the quantities of copies in digital 

format and/or hard copy, as directed by contract requirements, shall be included as part of the work of 

this section. 

 

1.02 RELATED SECTIONS, RELATED WORK AND EXISTING CONDITIONS 

 

A.  RELATED SECTIONS 

1.   Section 21 00 00 Basic Fire Protection 

2.   Section 01 32 19 Submittal Procedures 

3.     Division 01 General Requirements 

 

B.  RELATED WORK 

 

1.  The contractor shall coordinate work described within this section with all related trades and shall relay 

all necessary coordination information to the System Supplier in a timely manner such that proper 

coordination shall take place.  Work and/or equipment provided in other sections and related to the fire 

alarm system shall include, but not be limited to: 

a.  Mechanical Coordination: Sprinkler water flow alarm and valve tamper switches to be provided 

and installed by the fire protection sprinkler contractor, if a part of this project.  See Division 

22.  They shall be wired and connected to the fire alarm system monitor modules by the 

contractor. 

b.  Mechanical Coordination: Duct Smoke Detectors shall be provided and wired under this Section 

and installed under the mechanical section as shown on the fire alarm system drawings. 

c.  Security Interface, if required. 

d.  Coordinate with all other trade contractors for the mounting of and/or interfacing with any and 

all other fire alarm system related devices. 

 

C.  EXISTING CONDITIONS 

 

1.  This project consists of modifying the existing fire alarm system within the existing building.  The 

contractor shall visit the site to determine and verify all existing conditions.  Existing conditions that 

would, in the contractor's opinion, prohibit or greatly delay construction progress shall be brought to 

the Architect and Engineer's attention in writing in a timely manner. 

2.  No additional compensation shall be permitted for variations due to accessible field conditions that 

would affect the installation of the fire alarm system. 

 

1.03 REFERENCES - APPLICABLE LISTINGS, CODES, STANDARDS, DOCUMENTS  

 

A.  STANDARDS AND CODES 

 

1.  All equipment shall be installed and comply with the current adopted provisions of the following codes 

and standards. 

2.  All equipment shall be Underwriters’ Laboratories (UL), Inc. listed for its intended use.  At a 

minimum, the following standards shall apply:  

 

a.  UL 268 and 268A - Smoke Detectors for Fire Protective Signaling Systems 

b.  UL 346 – Water-Flow Indicators for Fire Protective Signaling Systems. 

c.  UL 464 - Audible Signaling Appliances. 

d.  UL 864 - Control Units for Fire Protective Signaling Systems. 

e.  UL 1481 - Power Supplies for Fire Protective Signaling Systems. 

f.  UL 1971 - Signaling Devices for the Hearing-Impaired.  

 

3.  National Fire Protection Association (NFPA) standards: 
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a.  NFPA No. 13 - 1999 Edition - Sprinkler Alarm and Supervision.  

b.  NFPA No. 70 National Electrical Code. 

c.  NFPA No. 72 National Fire Alarm Code. 

d.  NFPA No. 90A Installation of Air Conditioning & Ventilating Systems. 

e.  NFPA No. 101 Life Safety Code. 

 

4.  All raceways and wiring shall be installed in compliance with NFPA Standard 70 (National Electrical 

Code - Article 760) with applicable California amendments. Codes shall be implicitly followed, in 

particular, with regard to material type and quality, circuitry extensions from and connections to outlet 

and junction boxes, panel boards and similar appurtenances. 

 

5.  The fire alarm system and its installation shall comply with all applicable requirements of the 

Americans with Disabilities Act of 1992. 

 

6.  The fire alarm system and its installation shall comply with DSA and all other local codes and 

authorities having jurisdiction, including but not limited to, San Mateo County Community College 

District’s engineering design standards and guidelines. 

 

1.05 SYSTEM DESCRIPTION 

 

A. The system shall operate as an integrated, multiplexed, protected premises fire alarm control system 

tied into the existing campus network system. 

 

B. Changes in the status of monitored points shall be detected by the microprocessor based fire alarm 

control panel and shall report any change in status to the Main Campus Fire Alarm System utilizing 

master-slave networking protocol. 

 

C. Sensor "dirty" and "excessively dirty" trouble conditions shall report automatically. 

 

D. Devices shall be listed by UL for sensitivity testing by means of the portable programmer/tester or by 

readout from the control panel.  Each addressable device address shall be set electronically, devices 

requiring dipswitch settings, rotary switch settings, staples or jumper settings are not acceptable.   

 

E. Smoke detectors shall alarm at their programmed sensitivity settings and shall not revert to a common 

default setting when their operating system segment is in the fail safe degrade mode.   

 

F. System shall individually identify each addressable initiating device and other addressable monitor 

functions using multiplexing interfacing techniques. 

 

G. System shall be capable of operating each alarm notification appliance, and other control functions, 

using multiplexing techniques. 

 

H. Life safety alarm function programs shall perform automatically upon system alarm actuation.  In 

addition, control points may be operated manually at any time by the attendant through appropriate 

keyboard commands. The FACP shall also provide integral programmable function control switches to 

allow personnel to manually operate specific pre-programmed control output functions, as required. 

 

1.06 QUALITY ASSURANCE 

 

A. It is the intent of these specifications to provide a complete fire alarm system that complies in all 

respects with the requirements of all applicable codes and standards.  Equipment, materials, software, 

installation practices, etc. that do not meet these requirements or do not meet the performance standards 

herein specified shall not be acceptable. 

 

B. The equipment furnished under this specification shall be that of the specified manufacturer, no equal.  

All information herein is intended to establish minimum standards of performance, quality and 
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construction, and is based upon the Siemens MXL addressable analog equipment designed and 

manufactured by Siemens Building Technologies, Inc.  Catalog and model numbers are specified 

herein and indicate the materials as well as the operating features required.  It is not the intent of these 

specifications to eliminate competitive installation proposals, only to standardize the District’s Fire Life 

Safety Systems. 

 

C. Before commencing work the fire protection contractor shall submit data showing that contractor has 

successfully installed fire alarm systems of the same scope, type and design as specified. The contractor 

shall also include the names and locations of at least three installations where such systems have 

performed satisfactorily for the preceding 18 months. 

 

1. The contractor shall submit copies of all required Licenses and Bonds as required by the State. 

2. The system supplier shall employ on staff a minimum of one NICET level 4 personnel or a 

professional engineer, registered in the State of California.  

3. Installing contractors unable to comply with the provisions of 1.06 shall present proof of engaging 

the services of a subcontractor qualified to furnish the required services. 

 

D. Provide the services of a representative or technician from Siemens Building Technologies. The 

representative or technician is to be certified and experienced in the installation and operation of the 

type of system specified.  The representative shall be licensed in the State, if required by law.  The fire 

alarm contractor shall supervise installation (duct detector locations are to be determined by the 

mechanical contractor).   The system supplier shall provide all software programming, software 

documentation, system adjustments, preliminary testing, final testing and certification of the system.  

The fire alarm supplier shall also be required to provide a 4 hour operational instruction to the owner's 

personnel.  

 

E. All fire alarm system equipment furnished under this specification shall be UL listed, under the 

appropriate category, as the product of a single manufacturer.  All control equipment shall be listed 

under UL as a single control unit.  The manufacturer shall have been engaged in the production of this 

type of equipment for at least ten (10) years and have a fully equipped service organization capable of 

responding within 48 hours from the initial contact for warranty or regular service work.  Emergency 

and/or off hours calls shall be responded to within 4 hours of initial contact, seven days a week.  

 

F. Prior to bid submittal, per Document 00 11 19 Instructions to Bidders, contractor shall state what, if 

any, specific points of the proposed system's operation or the equipment's quality differ in any way 

from this specification by submission of a complete technical proposal to include supporting literature 

and drawings.  Only those departures from these specifications, submitted in writing per the 

requirements of Document 00 11 19 Instructions to Bidders, shall be considered by the engineer.  

Failure to submit all departures from these specifications in compliance with Document 00 11 19 

Instructions to Bidders, and to receive approval for such departures, shall be cause for summary 

rejection of any submittal documents where unapproved departures are discovered. 

 

G. Should conflicts arise between project drawings and/or these specifications, regarding design, 

quantities of devices or circuits, the higher standard and/or quantity and/or cost shall be considered  

correct. 

 

H. It is the contractor's responsibility to submit acceptable equipment for review by the engineer. The 

contractor shall bear all liability for damages arising from his failure to submit equipment that meets 

these specifications, including, but not limited to, any penalties for failure to meet construction 

deadline. 

 

I. Final determination of compliance with these specifications shall rest with the Engineer of Record, 

who, at its discretion, may require proof of performance at the cost of the contractor.  Required proof 

may include, but shall not be limited to, expense paid visits by representatives of the owner and 

engineer to sites where identical equipment is installed and providing beneficial use. 
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1.07 SUBMITTAL REQUIREMENTS 

 

A. Prior to the start of work, the contractor shall provide a complete and comprehensive submittal for 

review by the engineer.  These are to describe the proposed system and its equipment. Failure to 

provide a complete submittal shall be grounds for summary rejection of any incomplete submittal 

documentation. District reserves the right to deduct monies from payments due Contractor to cover 

District and Architect/Engineer’s additional costs of review beyond the second submission.  The 

complete submittal shall include, but not be limited to, all of the following material: 

 

1.  Power Calculations 

 

a.  Battery capacity calculations shall be a minimum of 125% of the calculated requirement. 

b.  Supervisory power requirements for all equipment. 

c.  Alarm power requirements for all equipment. 

d.  Power supply rating justification showing power requirements for each of the system power 

supplies.  Power supplies shall be sized to furnish the total connected load in a worst case 

condition plus 25% spare capacity.  

e.  Voltage-drop calculations for wiring runs demonstrating worst-case condition.  

 

2.  Complete manufacturers catalog data including supervisory power usage, alarm power usage, physical 

dimensions, finish and mounting requirements. 

 

3.  Complete drawings covering the following shall be submitted by the contractor for the proposed 

system. Floor plans in the current AutoCAD version showing the locations of all equipment and 

raceways, conductor counts with type and size. 

  

4.  A complete proposed system database including a description of all logic strings, control by event 

programming and point identification labels on a unique CD-ROM and in a formatted printed form, as 

required for off site editing, shall be submitted for evaluation by the owner. 

 

a.  The program shall include all required interactive control functions between the local network 

systems and the methods for implementing these actions.  

 

5.  Provide the address, telephone number, and contact person(s) of the manufacturer's local service 

facility for normal and off-hour warranty issues.   

 

6.  Provide a fire alarm system function matrix.  Matrix shall illustrate alarm output events in association 

with initiating devices input events.  Matrix shall represent a summary of the installed system alarm, 

supervisory and trouble functions. (See Appendix-A NFPA-72 for minimum matrix requirements - A-

7-5.2.2 (9) 1999). 

 

7.  For each system control and/or power panel, provide panel ampere loading during both normal and 

alarm modes, with time calculations to substantiate compliance with battery back-up power 

requirements (battery Ampere-Hour capacity), described elsewhere in these specifications.  

 

8.  For each system control panel, provide written schedule of active and spare addresses provided on 

each addressable circuit to substantiate compliance with circuit usage/spare requirements, described 

elsewhere in these specifications. 

 

9.  For each system control panel and system transponder notification appliance circuit, provide proof of 

spare capability in amperes available for future use, if needed.  

 

10.  Provide manufacture’s printed product data, catalog pages and descriptions of any special installation 

requirements and/or procedures.  Drawings depicting any special physical installation requirements 

shall show physical plans, elevations, all dimensions, conduit entry, minimum access clearances and 

any other details required.  
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11.  Provide shop drawings as follows: 

a.  Drawing or catalog page showing actual dimensions of the main FACP. 

b.  Drawing(s) or catalog page(s) showing actual dimensions of any additional system control panels 

and/or battery cabinets. 

c.  Drawing or catalog page showing actual dimensions of the Remote Annunciator. 

d.  Single line riser diagram showing, all equipment, all connections and number and size of all 

conductors and conduits. 

e.  Provide samples of various items when so requested by the Architect/Engineer. 

 

PART 2 - SYSTEM OPERATION 

 

2.01 BASIC SYSTEM EQUIPMENT, CIRCUITING, ADDRESSING AND OPERATING CAPABILITIES 

 

A.  GENERAL 

 

1.  The FACP shall communicate via an RS-485 Carrier Sense, Multiple Access, Collision Detect protocol, 

also known as CSMA/CD or an ETHERNET type topology.  

 

2.  The FACP shall provide NFPA 72, Style 4 (Class B) analog signaling line circuits.  Each loop card shall 

communicate with and receive alarms from up to 120 points, consisting of a maximum of sixty intelligent 

analog alarm initiating and sixty intelligent controllable output devices.  Circuits shall be configured with 

loop isolators and wired in a manner that prevents a catastrophic wiring event on a floor from affecting 

the performance of other floors.  

 

3.  Remote Annunciator (Siemens RCC Series): LCD type with two lines of 40 characters each.  The Remote 

Annunciator shall communicate to the FACP on one #16 TSP and derive power from the FACP over a 

pair of #14 AWG conductors.  It shall be possible to Acknowledge general “ALARM”, “TROUBLE”, 

and “SUPERVISORY” conditions from the Remote Annunciator using a key.  Each Remote Annunciator 

must be housed in a lockable box.  NEMA rated boxes are required for any locations, interior or exterior, 

where adverse weather or high humidity conditions occur.  Mount Remote Annunciator(s) as indicated on 

the drawings, at a height where reasonable viewing is possible by the responding fire authority.  Obtain 

approval of the specific location from the Architect and/or Engineer of Record prior to mounting the 

Annunciator. 

 

4.  System power supplies, including necessary Booster Power Supplies, transformers rectifiers, regulators, 

filters and surge protection required for system operation, with the capacity to power the system in a 

worst case condition with all devices in alarm and all local indicating appliances active without 

exceeding the listed ratings.  Provide adequate notification appliance Booster Power Supplies so as to 

allow for a minimum of 20% spare capacity on each NAC. 

 

a. System primary power: Primary power for the FACP and the secondary power battery chargers 

shall be obtained from a dedicated emergency power circuit. Circuit breakers shall be fitted with a 

suitable guard, requiring removal of a screw to open, and used only for fire alarm.  Each circuit 

used for fire alarm purposes shall be permanently labeled for function. 

b. Secondary power supply: Provide sealed gelled electrolyte batteries as the secondary power supply 

for all fire alarm functions. The battery supply shall be calculated to operate loads in a supervisory 

mode for twenty-four (24) hours no primary power applied and after that time, operate in alarm 

mode for five (5) minutes.  Batteries shall be sized at 125% of the calculated size to compensate 

for deterioration and aging during the battery life cycle.  Battery calculations shall be submitted to 

justify the battery size. 

 

5.  The system 16 bit core processor shall incorporate an internal operating system to process incoming 

alarm signals and issue output commands required as a result of the alarm reception, by system 

programming or by manual commands.  All system processors shall be supervised by individual 

watchdog circuitry furnishing automatic restart after loss of activity.  Systems with single watchdog 

circuits for all processors shall not be acceptable unless supplied with a "hot" standby CPU. Digital 
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communication capabilities required for the control panel to communicate with remote annunciators, 

input/output drivers and displays shall be provided. 

 

6.  Manual Addressable Pull Stations (Siemens MSI-10B) shall be the single action type, unless specifically 

noted otherwise by these specifications or on project drawings, and listed by Underwriters’ Laboratories, 

Inc.  The intelligent manual fire station shall operate on any addressable detection circuit. It shall be red 

in color.  Manual fire stations shall be individually annunciated on the control panel.  Mounting height 

shall be 48” inches to the manual station actuation handle from the finished floor. 

 

7.  Intelligent/analog smoke detectors (Siemens FP-11) shall be photoelectric and listed by Underwriters’ 

Laboratories, Inc.  The detector shall contain a long life light emitting diode (LED) as its light source, 

and photo diode as a light receiver.  An automatic gain control circuit shall be compensating for detector 

aging and dirt accumulation.  The smoke detector shall be a plug-in twist/lock unit that allows for easy 

connection to its mounting base.  Each smoke detector, when activated, shall have a flashing tri-color 

LED alarm indicator that shall indicate red for alarm, yellow for trouble and green for normal 

operational mode.  Application Specific Detection environmental settings shall be programmed as 

directed by the engineer. System programming shall provide multiple output functions from a single 

initiating multi-criteria smoke detector. This capability shall mean a separate alarm event output for 

smoke alarm and a separate alarm output function for thermal alarm from a single analog initiating 

address device. Systems not capable of providing this design requirement shall provide alternate 

programmable logic accomplishing design performance, acceptable to the Engineer of Record. 

 

a.  It shall be possible to adjust and/or electronically measure the sensitivity of each individual 

intelligent analog smoke sensor from the control panel.  Relative sensitivity or manual test methods, 

which check the smoke sensor at the maximum allowable obscuration, will not be considered as 

being equivalent.  

 

b.  Smoke detectors shall alarm at their programmed sensitivity settings and shall not revert to a 

common default setting when their operating system segment is in the fail safe degrade mode. 

 

8.  Intelligent/Analog Duct Smoke Detector (Siemens FP-11/AD2-XHR, or ILP-1/AD-3ILP for rooftop 

applications) shall be photoelectric and listed by Underwriters’ Laboratories, Inc.  The detector shall 

contain a long life light emitting diode (LED) as its light source, and photo diode as a light receiver.  An 

automatic gain control circuit shall be compensating for detector aging and dirt accumulation.  The 

smoke detector shall be a plug-in twist/lock unit that allows for easy connection to its mounting base.  

Each smoke detector, when activated, shall have a flashing tri-color LED alarm indicator that shall 

indicate red for alarm, yellow for trouble and green for normal operational mode.  Application Specific 

Detection environmental settings shall be programmed as directed by the Engineer. System programming 

shall provide multiple out-put functions from a single initiating multi-criteria smoke detector. This 

capability shall mean a separate alarm event output for smoke alarm and a separate alarm output function 

for thermal alarm from a single analog initiating address device. Systems not capable of providing this 

design requirement shall provide alternate programmable logic accomplishing design performance, 

acceptable to the Engineer of Record. 

 

a.  It shall be possible to adjust and/or electronically measure the sensitivity of each individual 

intelligent analog smoke sensor from the control panel.  Relative sensitivity or manual test methods, 

which check the smoke sensor at the maximum allowable obscuration, will not be considered as 

being equivalent.  

 

b.  Smoke detectors shall alarm at their programmed sensitivity settings and shall not revert to a 

common default setting when their operating system segment is in the fail safe degrade mode. 

 

c.  Coordinate sampling tube sizing with mechanical ducting requirements prior to shipping. 

 

9.  Heat detectors (Siemens FPT-11) shall be 135  F fixed temperature or fixed temperature/rate of rise 

and be listed by Underwriters’ Laboratories, Inc.  Rate-of-rise alarm threshold rate shall be 15  F per 

minute with a maximum coverage area of 2,500 sq. ft.  Activation of the rate-of-rise heat detector shall 
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be self-restoring.  All detectors shall be addressable and have a white finish.  The thermal detectors 

shall be individually annunciated on the control panel.  Each heat detector, when activated, shall have a 

flashing tri-color LED alarm indicator that shall indicate red for alarm, yellow for trouble and green for 

normal operational mode. 

 

10.  High temperature heat detectors (Siemens DT-200R) shall be conventional 200  R fixed 

temperature/rate compensated and listed by Underwriters’ Laboratories, Inc. The detector shall have a 

maximum coverage area of 2,500 sq. ft.  Upon activation, the detector shall latch in alarm until reset at 

the main fire control panel and be self-restoring.  The detector shall be individually annunciated at the 

control panel by means of interfacing with a remote addressable monitor module (TRI Series) or an 

addressable conventional zone module (CZM-4). The detector’s interface module address shall be set by 

electronic means only, no mechanical means such as programming pins, dip-switches or rotary dials 

shall be used. 

 

11.  Interface modules (Siemens TRI Series) shall be intelligent and listed by Underwriters’ Laboratories, 

Inc. The unit shall incorporate a custom microprocessor based integrated circuit that provides 

communication with main fire control panel.  The interface module shall supervise and monitor normally 

open or normally closed dry contacts and report their status to the control panel.  The intelligent 

interface module shall be used to uniquely identify field devices (contacts) such as kitchen ansul, 

suppression system, water flow switches, tamper switches, OS&Y valves or as directed by these 

specifications and project drawings.  

 

12.  Intelligent interface modules (TRI-R) shall also be used when remote relays are required for system 

control functions, such as, but not limited to, fan shut down, door holder trip and elevator recall and 

shunt trip functions.  Relay dry contacts shall be rated at 4 AMPS, 120 VAC resistive or 30 VDC 

resistive and contacts shall be Form “C” type. 

 

13.  The MXL and Booster Power Supplies shall provide NFPA 72, Style Y, two-wire (Class B), notification 

appliance circuits. 

 

14.  Horns (Wheelock AH Series) shall be installed as shown on the drawings in accordance with the 

requirements of the UL 1971 standard and NFPA 72.  Provide UL listed weatherproof units and their 

required back boxes where shown on the drawings. 

 

15.  Horn Strobes (Wheelock Z-Series) shall be installed as shown on the drawings in accordance with the 

requirements of the UL 1971 standard and NFPA 72.  Provide UL listed weatherproof units and their 

required back boxes where shown on the drawings.  See Strobe requirements below. 

 

16.  Strobes (Wheelock Z-Series) shall be installed as shown on the drawings in accordance with the 

requirements of the UL 1971 standard and NFPA 72. Where multiple visual notification appliances can 

be seen from any location, circuitry shall be incorporated for the synchronization of flash rate.  Strobes 

shall be of the latest compatible Siemens appliances.  See DSA approved drawings for device quantities 

and locations.  Provide UL listed weatherproof units and their required back boxes where shown on the 

drawings. 

 

a.  Strobes shall produce a flash rate of one (1) flash per second minimum over the listed input voltage 

(20VDC - 31VDC) range.  

b.  Strobes shall incorporate a Xenon flashtube enclosed in a rugged Lexan lens or equivalent with 

solid state circuitry. 

c.  Strobe intensity shall be rated per UL 1971 for 15/75, 30/75, 60/75, 75 or 110 Candela.  Dual 

listing strobes of 15/75 intensity for UL 1971/near-axis requirements shall be used where 

acceptable. 

d.  Strobes shall be available for semi-flush or surface mounting and in conjunction with audible 

appliances as required. 

 

17.  Magnetic Door Hold-Opens (Rixen FM-998) shall be of the wall mount type and capable of operating at 

three voltages, 120VAC, 24VDC AND 24VAC, shall be provided under this section.  They shall operate 
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using local 24VDC power.  The power shall be intercepted by a fire alarm system addressable control 

module or a relay base detector in order to interrupt the circuit so that the door closes in a fail-safe 

manner.  See DSA approved drawings for device quantities and locations. 

 

18.  Software and firmware control: 

  

a.  All software and firmware provided with a fire alarm system shall be listed for use with the fire 

alarm control unit. 

b.  A record of installed software and firmware version numbers shall be maintained at the location of 

the fire alarm control unit. 

c.  All software and firmware shall be protected from unauthorized changes through the use of "access 

levels." 

 

 B.   SYSTEM ALARM OPERATION 

 

  1. Activation of any addressable manual fire pull box, area smoke detector, heat detector or waterflow 

switch shall result in, at a minimum, the following functions and indications: 

 

a.  Activate “ALARM” status change at the local FACP and annunciate on its LCD display, 

indicating device address, device type, device location, time and date. 

b.  Indicate “ALARM” status change at the respective building Remote Annunciator indicating 

device address, device type, device location, time and date 

c.  Activate General “ALARM” status change at the Off-Site Monitoring Station, through the 

Campus Network System.  

d.  Activate emergency evacuation audible and visual notification appliances within the associated 

building(s). 

e.  Annunciate “ALARM” status change at the On-site Main Campus Fire Alarm Control Panel 

location. 

f.  Record event in the non-volatile system historical log. 

g.  Record event system status change on the Main Campus Printer. 

 

2.  Elevator Recall:   

a. Activation of smoke detector in an Elevator Lobby (other than the Lobby designated “Primary 

Recall Floor) Machine Room or Elevator Shaft shall cause the associated elevator(s) to be 

recalled to the designated Primary Recall Floor.   

b. Activation of the Lobby Smoke detector on the designated Primary Recall Floor shall cause the 

associated elevators to be recalled to the designated Secondary Recall Floor.   

c. Activation of any Elevator Machine Room heat detector shall shunt trip the respective elevator 

main breaker. 

 

C.  SYSTEM SUPERVISORY FUNCTIONS  

 

1.  Activation of any Supervisory circuit,  (i.e.; duct detector, supervised fire sprinkler valve closure, fire 

suppression system air pressure abnormal, low temperature, fire pump trouble, emergency fuel tank 

level alarm, as applicable to this project),  shall cause the following actions and indications: 

 

a.  Activate “SUPERVISORY” status change at the FACP and annunciate on its LCD display, 

indicating device address, device type, device location, time and date 

b.  Indicate “SUPERVISORY” status change at the respective building Remote Annunciator 

indicating device address, device type, device location, time and date 

c.  Activate General “SUPERVISORY” status change at the Off-Site Monitoring Station, through the 

Campus Network System.  

d.  Annunciate “SUPERVISORY” status change at the On-site Main Campus Fire Alarm Control 

Panel location. 

e.  Record event in the non-volatile system historical log. 

f.  Record event system status change on the Main Campus Printer location. 
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D.  SYSTEM TROUBLE FUNCTIONS  

 

  1. Receipt of a system trouble alarm, shall cause the following actions and indications: 

 

a.  Activate “TROUBLE” status change at the FACP and annunciate on its LCD display, indicating 

device address, device type, device location, time and date 

b.  Indicate “TROUBLE” status change at the respective building Remote Annunciator indicating 

device address, device type, device location, time and date. 

c.  Activate General “TROUBLE” status change at the Off-Site Monitoring Station, through the 

Campus Network System.  

d.  Annunciate “TROUBLE” status change at the On-site Main Campus Fire Alarm Control Panel 

location. 

e.  Record event in the non-volatile system historical log. 

f.  Record event system status change on the Main Campus Printer location. 

 

2.  The fire alarm system wiring shall be electrically supervised to automatically detect and report trouble 

conditions to the FACP. 

 

3.  System addressable devices shall be supervised for placement and normal operation.  Removal of an 

addressable device or the failure of its internal electronic circuitry shall initiate a system trouble 

condition. 

 

4.  The FACP shall initiate a system trouble condition when the following occurs: 

 

a.  Primary 120/220 VAC power loss. 

b.  Battery disconnect. 

c.  Battery low voltage. 

d.  LCD annunciator panel power loss. 

 

5.  Operating an Off-Site Station agency alarm disconnect switch or any manual control commands that 

alter the system from its normal programmed standby configuration shall initiate a trouble condition. 

 

6.  Trouble conditions shall automatically activate an audible signal and flash the general system trouble 

LED indicator at the FACP.  Pressing the trouble acknowledge key on the FACP shall silence the 

audible signal and continuously light the LED indicator, until the trouble condition is repaired.  

Subsequent trouble conditions shall re-sound the audible signal and again flash the LED.  Each 

trouble condition must be individually acknowledged. 

 

7.  Removal of or failure of internal electronic circuitry of any addressable device shall initiate a system 

trouble condition.     

 

E. INSTALLATION SHOP/AS-BUILT DRAWINGS  

 

1.  Show general layout of complete system including equipment arrangement. It shall be the 

responsibility of the fire alarm installing contractor to verify dimensions and ensure compatibility of 

all system interfaces. Shop drawings shall be maintained at the job site and shall be updated on an as 

needed basis.  During the project life cycle, the Architect/Engineer may require updated drawings as 

reference during scheduled project meetings.     

 

a.  Identify on the drawings, conduit and conductor sizes and types with number of conductors in 

each conduit.  Provide each conduit and device with a unique identification.  For addressable 

alarm initiation devices, the system identifier shall be the system address for that device. Signals 

shall be sequentially numbered with the address of the associated control module. 

 

2. As-built drawings shall indicate point to point wiring diagrams of interconnecting wiring within all 

system control panels and termination enclosures showing wiring between modules and connecting 

field device terminals.  All field numbering and/or labeling shall be reflected on As-built drawings. 
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3.  Provide mounting details of FACP, remote transponder control panels (if any), system terminal 

enclosures and other boxes to building structure, showing fastener type, sizes, material and embedded 

depth. 

  

F. CONDUIT, BOXES, ENCLOSURES AND WIRING DEVICES 

  

1.  All system wiring shall be in conduit and shall comply with all applicable article of the current 

California-amended NEC edition. 

 

2.  Boxes shall be installed plumb and firmly in position. 

 

3.  Extension rings with blank covers shall be installed on junction boxes where required. 

 

4.  Junction boxes served by concealed conduit shall be flush mounted. 

 

5.  Upon initial installation, all wiring outlets, junction, pull and outlet boxes shall have dust covers. Dust 

covers shall not be removed until wiring installation when permanent dust covers or devices are 

installed. 

 

6.  All junction boxes shall be painted fire department red and be affixed with a decal or silk-screened 

label “Fire Alarm System.”  

 

7.  Wet or damp locations shall require a NEMA rated enclosure suitable for the environment in which an 

addressable field device or module are to be installed.  (i.e. monitoring of sprinkler water flow,  

tamper switches and OS&Y valves) 

 

8.  Electrical conduits shall enter only at the side or the bottom of control cabinets, unless designed and 

approved for entry on the top. 

 

9.  All conduits shall be grounded to a water main by approved ground clamps with a conductor equal in 

size to the largest conductor used in the system; but in no case shall the ground conductor be smaller 

than no. 10 AWG. 

 

10.  All openings in fire rated walls, floors or ceilings where conduits, cables or wiring trays pass through 

shall be fire stopped with an approved fireproofing material rated to meet or exceed the rating of the 

assembly penetrated.  

 

 G. CONDUCTORS 

 

1.  Each conductor shall be identified as shown on the drawings at each with wire markers at terminal 

points.  Attach permanent wire markers within 2 inches of the wire termination.  Marker legends shall 

be visible. 

 

2. All wiring shall be supplied and installed in compliance with the requirements of the National Electric 

Code, NFPA 70, Article 760, and that of the manufacturer-wiring guides. 

 

3.  Wiring for analog loop circuits, conventional detection circuits, speaker circuits and telephone circuits 

shall based on the fire alarm manufactures wiring guidelines, but shall not be smaller than #16 AWG. 

 

4.  Notification Device Circuits: Minimum wire size shall be 12 AWG for horn and strobe circuits. 

 

5.  Splices shall be made with UL listed mechanical connectors to assure reliable service.   

 

6.  Crimp-on type spade lugs shall be used for terminations of stranded conductors to binder screw or 

stud type terminals.  Spade lugs shall have upset legs and insulation sleeves sized for the conductors. 
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7.  Wire nuts or other solderless splicing devices shall not be used. 

 

8.  A consistent color code for fire alarm system conductors throughout the installation shall be provided. 

The installation contractor shall submit for approval prior to installation of wire, a proposed color 

code for system conductors to allow rapid identification of circuit types. 

 

9.  All nominal voltage branch circuit power feeds (120/220 VAC) shall be identified “labeled” at both 

ends of the circuit to indicate its source and purpose.  Each FACP and control panels shall have a 

dedicated branch circuit with shunt trip disconnect, labeled as such. 

 

10.  Wiring within system control panels shall be arranged and routed to allow accessibility to equipment 

for adjustment and maintenance and to isolate nominal voltage wiring from system low voltage wiring. 

 

H. DEVICE DESCRIPTORS 

 

Descriptors at SMCCCD MXL panels shall be developed following this standard SMCCCD protocol.  No 

exceptions are allowed. 

 

1. Address, Device, Equipment ID (if needed), Building Number, Floor Number, Description 

 

2. Devices shall be identified by an abbreviation or code from the following table below.   

 

Initiating Devices  Communication Devices 

Smoke Detector SD  Fireman's Phone FP 

Heat Detector HD  Fireman's Jack FJ 

Duct Detector DD    

Beam Detector BD  Panels 

Air Sampling AS  Fire Alarm Control Panel FACP 

Monitoring Device (By Name) MSC  Printer PRT 

Pull Station PS  Annunciator ANN 

Tamper Switch TS  Video Display Terminal VDT 

Water Flow WF  Voice Evac Panel EVAC 

Fire Smoke Damper FSD  Fan Control Panel FAN 

   Network Control Center NCC 

Notification Devices  Aux Power Supply PWR 

Audible AUD  Dialer DIAL 

Visual VIS  Foreign System Interface FSI 

Audible/Visual AV    
Voice Evac Speaker SPKR    

 

3. If the device is monitoring or controlling a piece of equipment, then that equipment’s ID shall 

immediately follow the Device. (e.g., TRI HV-5A). 

 

4. If the description is to contain a single compass point, it should be spelled out (e.g., North). If the 

description uses multiple compass points such as North East it should be abbreviated (e.g., N.E.). 

 

5. If the description contains a room number, then state the building number followed by a dash and then 

the three digit room number. (e.g., 2-105) 

 

6. Examples: 

a. 02:002-007 PS B2 F1 RM 2-105 

b. 02:001-047 SD B1 F3 MECH RM 

c. 02:004-034 DD B7 F3 N.E. CORRIDOR 

d. 02:004-059 TRI HV-5A B7 F1 MCC 
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PART 3 - TESTING AND ACCEPTANCE 

 

3.01 FIELD QUALITY CONTROL 

 

A.  CERTIFICATE OF COMPLIANCE 

 

1.  Complete and submit to the project engineer in accordance with NFPA 72, paragraph 1.7.2. 

 

B.  FIELD  - TESTING GENERAL 

 

1.  Each addressable analog smoke detector shall be individually field tested prior to installing the device 

at its designated location to ensure reliability after shipment and storage conditions. A dated log 

indicating correct address, type of device, sensitivity and initials of the technician performing the test - 

using test equipment specifically designed for that purpose - shall be prepared and kept for final 

acceptance documentation.  After testing, the detection devices and base shall be labeled with the 

system address, date and initials of installing technician.  Labeling shall not be visible after installation 

is complete.  

        

2. Wiring runs shall be tested for continuity, short circuits and grounds before system is energized. 

Resistance (Megger), current and voltage readings shall be made as work progresses.  

 

a. A systematic record shall be maintained of all readings using schedules or charts of tests and 

measurements.  Areas shall be provided on the logging form for readings, dates and witnesses.  

b. The acceptance inspector shall be notified before the start of any required tests.  All items found 

at variance with the drawings or this specification during testing or inspection by the acceptance 

inspector shall be corrected.  

c. Test reports shall be delivered to the acceptance inspector as completed. 

 

3.  All test equipment, instruments, tools and labor required to conduct the system tests shall be made 

available by the installing contractor.  The following equipment shall be a minimum for conducting 

the tests: 

 

a. Ladders and scaffolds as required to access all installed equipment. 

b. Multimeter for reading voltage, current and resistance. 

c. Intelligent device programmer-tester. 

d. Laptop computer with programming software for any required program revisions. 

e. Two way radios, flashlights, smoke generation devices and supplies. 

f. An approved device for measuring air flow through air duct smoke detector sampling assemblies. 

g. Decibel meter. 

h. Testing documentation.  

 

4. In addition to the testing specified to be performed by the installing contractor, the installation shall be 

subject to test by the acceptance inspector.  

 

C.  FINAL ACCEPTANCE TESTING 

 

1.  A written “Acceptance Test Procedure” (ATP) for testing the fire alarm system components and 

installation will be prepared by the Engineer in accordance with NFPA 72 and this specification.  The 

contractor shall be responsible for the performance of the ATP, demonstrating the function of the 

system and verifying the correct operation of all system components, circuits and programming. 

 

2. The acceptance inspector shall use the system record drawings in combination with the documents 

specified under sections (2.01-G and 3.01-C.) during the testing procedure to verify operation as 

programmed.  In conducting the ATP, the acceptance inspector shall request demonstration of any or 

all input and output functions. The items tested shall include but not be limited to the following: 
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a.  System wiring shall be tested to demonstrate correct system response and correct subsequent 

system operation in the event of: 

1.  Open, shorted and grounded intelligent analog signaling line circuit. 

2.  Open, shorted and grounded conventional initiating device circuits. 

3.  Intelligent device removal. 

4.  Primary power or battery disconnected. 

5.  Incorrect device address. 

b.  System evacuation alarm indicating appliances shall be demonstrated as follows: 

1.  All alarm notification appliances actuate as programmed. 

2.  Audibility and visibility at required levels. 

c. System indications shall be demonstrated as follows: 

1.  Correct message display for each alarm input, at the control panel alphanumeric LCD 

display. 

d. System on-site and/or off-site reporting functions shall be demonstrated as follows: 

1.  Correct alarm custom message display, address, device type, date and time transmitted for 

each alarm input. 

2.  Correct trouble custom message display, address, device type, date and time transmitted for 

each alarm input. 

3.  Trouble signals received for disconnect. 

e. Secondary power capabilities shall be demonstrated as follows: 

1.  System primary power shall be disconnected for a period of time as specified herein.  At the 

end of that period, an alarm condition shall be created and the system shall perform as 

specified for a period as specified. 

2.  System primary power shall be restored for forty-eight hours and system-charging current 

shall be normal trickle charge for a fully charged battery bank. 

3.  System battery voltages and charging currents shall be checked at the fire alarm control panel 

using the test codes and displayed on the LCD display. 

 

5. In the event of system failure to perform as specified and programmed during the ATP procedure, at 

the discretion of the acceptance inspector, the test shall be terminated.   

 

a. The installing contractor shall retest the system, correcting all deficiencies and providing test 

documentation to the acceptance inspector.   

b.  In the event that software changes are required during the ATP, the system manufacturer to 

compare the edited program with the original shall furnish a utility program. This utility shall 

yield a printed list of the changes and all system functions, inputs and outputs effected by the 

changes.  The items listed by this program shall be the minimum acceptable to be retested before 

calling for resumption of the ATP.  The printed list and the printer log of the retesting shall be 

submitted before scheduling of the ATP.  

c.   The acceptance inspector may elect to require the complete ATP to be performed again if, in his 

opinion, modifications to the system hardware or software warrant complete retesting.   

 

D.  DOCUMENTATION 

 

1.  System documentation shall be furnished to the owner and shall include but not be limited to the 

following: 

 

a.  System record drawings and wiring details including 3 sets of as-builts as well as as-builts on a 

CD-ROM in the current version of AutoCAD. 

b.  System operation, installation and maintenance manuals. 

c.  Written documentation for all logic modules as programmed for system operation with a matrix 

showing interaction of all input signals with output commands. 

d.  System program “hard copy” showing system functions, controls and labeling of equipment and 

devices.   

e.  All specified documentation as required under sections (2.01.E. and 3.01.C.). 
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E.  CLEANING 

 

1. Contractor shall thoroughly clean all areas in which it works at the end of each work day and upon 

completion of installation.   

 

F.  WARRANTY/SERVICES 

 

2. The contractor shall warrant the entire system against system hardware and electrical defects including 

programming software defects for a period of one year.  This period shall begin upon Substantial 

Completion of the project by the Architect of Record/Engineer of Record, but not prior to certification of 

final acceptance testing of the system.  Contractor shall provide to owner a letter stating the start-date and 

end-date of warranty period.  In addition, the contractor shall also provide an updated list of name(s) and 

phone number(s) for normal and off-hours contacts necessary to respond to warranty issues.  Response to 

warranty notification shall require a reply within 24 hours of initial contact.  

 

G.  TRAINING 

 

1. The fire alarm contractor shall furnish training as follows for a minimum of four employees of the system 

user: 

 

a.  Training in the receipt, handling and acknowledgment of alarms. 

b.  Training on system operation including manual control of output functions from the FACP. 

c.  The total training requirement shall be a minimum of 4 hours, but shall be sufficient to cover all items 

specified. 

 

 

---- END OF SECTION ----- 

 



 














































	Text1: A.         Not applicable


