DIVISION 28 - ELECTRONIC SAFETY AND SECURITY
Section 28 31 49 - Carbon Monoxide Detection System


READ THIS FIRST

Notice to the Design Engineer, please refer to the Port of Seattle, Facilities and Infrastructure standards for reference before editing this specification.

This Project Spec Document may need additional modifications to suit your project. It is recommended that you proofread each section, paying attention to any “Notes” boxes such as this one--you should remove these “Notes” sections as you go. Also, do a search for all bracket characters “ [ ] “ as they are used to show you areas containing options or project specific details (you can use Microsoft Word’s Find feature {Ctrl-F} to jump to an open bracket “ [ “ character quickly). Again, these bracket characters should be removed.

It is important that every paragraph be numbered to allow for easy referencing. If you use the document’s built in styles and formatting your outline should be fine (turn on the formatting toolbar by going to View > Toolbars > Formatting). Most paragraphs will use the style “Numbered Material” and can be promoted (Shift) or demoted (Shift-Tab).

You should not have to manually enter extra spaces, carriage returns or outline characters such as A, B, C, or 1.01, 1.02; the formatting will do this for you. The entire document is 11 pt. Arial. If you paste items in, you may need to reapply the “Numbered Material” format.

PART 1   GENERAL

1.1 SUMMARY OF WORK
A. The extent and location of the “Carbon Monoxide Detection System” Work is shown in the Contract Documents. The Work includes furnishing and installing a complete and operable carbon monoxide detection system. [___] or system shall consist of remotely located diffusion type sensors that continuously monitor ambient air for carbon monoxide. The detectors shall actuate an alarm if the concentration of carbon monoxide exceeds pre-set limits. The system shall provide a low-level alarm for potential hazards and a high-level alarm for immediate hazards. The low-level alarm shall activate low-speed of the six existing wall fans; high-level alarm shall activate high-speed of all six wall fans. Controls to activate the wall fans shall be included as a part of this Work. Each fan shall be provided with a hand-off automatic (H-O-A) switch.

B. Provide as-built diagrams and layouts laminated in plastic and mounted in the equipment room at the completion of the project. Provide Maintenance and Operation manuals. Instruct the Port’s personnel in the system’s operation at the Project’s completion. 
C. The 0 to 1 volt signal which is proportional to 0-100 ppm, shall activate a horn and rotating light in the enclosed baggage-cart area. Electrical equipment required to allow the signal to activate the horn and rotating light shall be provided.

1.2 GOVERNING CODES, STANDARDS AND REFERENCES
A. National Electrical Code
B. American National Standards Institute (ANSI)/Underwriters Laboratories (UL) 2034 and ANSI/UL 2075

C. National Fire Protection Association (NFPA) 720 applies to carbon monoxide devices.
1.3 SUBMITTALS

A. Submit materials data in accordance with of Section 01 33 00 - Submittals.  Furnish manufacturers’ technical literature, standard details, product specifications, and installation instructions for all products.
B. Submittals shall include the following:
1. Complete written description of operation for the system.

2. Complete control diagram drawings for each individual system.

3. One line drawings showing locations of all electrical equipment, panels.

4. Complete list of control components for each individual system with manufacturer’s data sheets.

1.4 QUALITY ASSURANCE

A. Installation shall be by skilled mechanics in this line of work, employed by the branch office of the Detection System manufacturer.

1.5 WARRANTY

A. The manufacturer shall guarantee all equipment for one year from the date of initial operation.

PART 2   PRODUCTS
A.
If only one product is acceptable (single or sole source product), obtain an approved Competition Waiver and submit to the CPO Construction, Contract Administrator.  The language shall read as: “Manufacturer Name, Product # XXXXX, No Equal.”  Refer to CPO-6 Competition Waiver Policy for more information.

B.
If a Competition Waiver is not approved or more than one product is acceptable, this section must list a minimum of 2 products plus the language “Or Approved Equal,” along with salient characteristics.  Refer to CPO Construction’s Salient Characteristics Guidelines for more information.

2.1 SHIELDED CABLE

A. Four conductor shielded cable shall be furnished and installed. Routing shall be in electrical conduit.

2.2 INSTRUMENTS

A. Sensors: Each remote sensor shall consist of an electronic interface and electrochemical polarographic cell. Air samples shall diffuse through a gas-porus membrane and a sintered metal disc and enter a sample area within the cell. The cell shall electro-oxidize CO to CO2 in proportion to the partial pressure of CO within the sample. The oxidation shall generate an electrochemical signal that is proportional to the concentration of CO in the ambient air. The sensors shall be completely enclosed in a metal housing. One purpose of the metal housing is to shield the sensor from radio frequency radiation, such as from “short range” two-way radios, etc. NOTE: Sample pumps shall not be required for the sampling system to operate. Sensors shall be designed for “general-purpose” areas. General purpose is defined by the National Electrical Code.

1. The required performance follows:

a. Sensor type: Electrochemical polarographic cell

b. Zero drift: % of full scale in 24 hours

c. Span drift: 1% of full scale in 24 hours

d. Response time: 90% final reading in 90 seconds

e. Noise level: 1%

f. Range: 0-100 ppm CO

g. Repeatability: +/-1%

h. Sensor life: 12 months

i. Linearity: +/-2%

j. Operating:

2. Power requirements: 115 volts, 80 VA, 50/60 Hz; 11-15 or 19-60 volts DC (220 Vac with auxiliary transformer)

3. Sensor cable requirements: 4-conductor, 14 ohms closed loop, maximum resistance (16-22 AWG)

4. Analog signal: 0-1 Vdc (each channel), 1 mA max

5. Sensor compensated temperature: 32° to 122°F

6. Sensor operating temperature: 14° to 122°F

7. Sensor warm-up: 5 hours new sensor, 1/2 hour after usage

8. Control module operating temperature: 0° to 130°F

9. Relays: 3 (Trouble, Warning, Alarm) S.P.D.T., 5-amp contacts, resistive load

10. Sensor remote mounting: Up to 5,000 ft.

B. The control/indicating modules shall be located in a wall mounted, NEMA housing. The detection system shall be capable of sensing six points. The modules shall amplify the electrochemical output of the remote sensor to drive an analog meter. The meter range shall be 0-110 ppm CO in air. If the carbon monoxide concentration exceeds the user-programmed limits, the control module shall activate built-in warning alarms.

C. The transformer modules will be located in the same housing as the control/indicating units.

D. The detection system shall be tamper resistant, with all critical controls placed inside the control module. An integral malfunction relay shall automatically deactivate in the event of “loss of power,” a severed cable or failed circuit. A malfunction light, operated from the battery system, shall indicate an operational problem. The unit shall feature an automatic time-delay circuit for start-up and the electronics shall have noise and voltage spike protection. The detection system’s alarm and warning relays shall be programmed to be either latching or non-latching. Short circuit protection shall be built-in. The unit shall operate on alternating current or be capable of operating on external battery power, automatically switching to battery power if line voltage is lost. An output connection providing 0 to 1 volt output shall enable the system to interface with external warning devices (rotating light and horn). Remote sensors shall be capable of being mounted a maximum of 5,000 feet from the control module.  
E. The equipment manufacturers providing a bid shall have been manufacturing this type of equipment for at least two years. They shall have a number of similar installations in successful operation. Present owners of similar CO detection systems will be contacted to determine the reliability of the system and the amount of maintenance required.

F. A calibration check kit shall be furnished to provide a convenient and economical method of checking the response of portable gas instruments. Include an appropriate container of calibration check gas.  
2.3  NAMEPLATES

A. Provide a label attached to the housing indicating “Carbon Monoxide Detection System.” The label shall be black plastic with white lettering. Provide Engineer-approved tags indicating all set points.

PART 3   EXECUTION

3.1 INSTALLATION

A. Install conduit neatly, adequately supported and run parallel or vertical to building walls and column lines. Attach conduit above ceilings or hang from the building construction. Do not attach conduit to vibrating ducts.

3.2 PROTECTION

A. Provide guards for sensors and conduit in vulnerable locations.

3.3 TESTING

A. The CO detection equipment manufacturer shall provide for system testing and initial operation.

PART 4   MEASUREMENT AND PAYMENT

4.1 GENERAL

A. No separate measurement or payment will be made for the Work required by this section. The cost for this portion of the Work will be considered incidental to, and included in the payments made for the applicable bid items in the [Schedule of Unit Prices] [Lump Sum price bid for the Project].

End of Section
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