SECTION 27 53 13
CLOCK SYSTEMS
PART 1- GENERAL

1.1 SECTION INCLUDES

A. Master Clock and with analog clocks. 

1.2 SYSTEM DESCRIPTION

A. Provide an integrated, microprocessor-based system for originating and distributing time and time correction signals.  The system shall transmit time and program signals from a master control unit to indicating clocks.

1.3 SUBMITTALS

A. Contractor shall furnish complete shop drawing package for this system.  This submittal shall consist of, but not be limited to:



1. A material list showing quantity, manufacturer, type and description of each item being furnished.

2. A complete system riser/wiring diagram as described below.

3. Product data sheets for each item being furnished.   Provide color photographs or color chips for clocks and control panels.  Describe each type of product and include descriptions of all features and operating sequences, both automatic and manual.

B. Wiring diagrams detailing the wiring for power, signal, and control.  Differentiate between the manufacturer-installed and field-installed wiring.  Identify terminals and wiring color codes to facilitate installation, operation, and maintenance.  Indicate recommended types and sizes for field-installed system wiring and show how wiring is protected from overcurrent.

1.4 QUALITY ASSURANCE

A. Obtain system components from a single manufacturer that assumes responsibility for all system components furnished.

B. The service organization shall be capable of providing maintenance and repairs at the Project site within 24 hours.

C. Engage an experienced Installer who is a factory-authorized service representative of the master control unit manufacturer to supervise installation of the system.

D. All system components furnished under this Section shall provide a "Nationally Recognized Testing Laboratory" (NRTL) Listing and Labeling.  

1. The Terms "Listed" and "Labeled" shall be as defined in the "National Electrical Code," Article 100.

2. The qualifications of the Listing and Labeling Agency shall be a "Nationally Recognized Testing Laboratory" (NRTL) as defined in OSHA Regulation 1910.7.

PART 2- PRODUCTS

2.1 MANUFACTURERS

A. Subject to compliance with requirements, systems manufactured by the following are approved for bidding purposes on this project.  Approval for installation shall be subject to review of shop drawings.

1. Dukane Corporation

2. Rauland - Borg Corporation 

3. Bogen 

4. Primex
2.2 MASTER CLOCK

A. The master clock shall include a microprocessor and serve as a source of power for the system clocks and provide time-correction signals to them. The master clock shall control programmable output circuits, both manually and automatically.

B. The time reference unit shall conform to ULÊ863 "Electric Time Indicating and Recording Devices" and shall use a quartz crystal oscillator time base to regulate the system timing functions to within a maximum deviation of plus or minus 2 seconds per month. The unit operates on internal, automatic recharging battery power for a minimum of 7 days when normal power is disconnected and shall automatically reset the system and correct all clocks upon resumption of power.

C. The microprocessor shall provide an integral self-diagnostic program which automatically checks the functioning of LEDs, switches, input keys, central processor, read-only memory (ROM), and random access memory (RAM) output circuits.  A control panel display indicates a failure by identifying the faulty device or circuit.

D. A minimum of 2 levels of access are available to restrict the use of system operating and programming controls to authorized personnel:

1. Level 1:  Access to all user programming and control functions.

2. Level 2:  Access to review existing programs only.

E. The master clock shall supervise and correct individual system clocks automatically.

1. Daylight Savings Time Correction:  Programmable for automatic correction.

2. Analog Synchronous Clocks:  Correct for minute and second hand synchronization at least once each hour and for hour hand synchronization at least once daily.

F. The housing will be a steel cabinet with locking front panel.  When cabinet is locked, time indication is visible at front panel face.  Arrange cabinet for mounting as indicated.

G. The housing will be a  rack mounting enclosure with time indication visible at front panel face.

2.3 ANALOG SYNCHRONOUS SECONDARY CLOCKS

A. The remote secondary clocks shall be synchronous wired 12 hour, surface and semi-flush mounted, analog clocks with a sweep second hand.

B. Clocks shall be 9, 12, and 15 inch diameter units as indicated on the drawings.

C. The clocks shall have a high impact shatterproof acrylic lens.

D. The clocks shall operate on 24 volt DC power.

E. The clocks shall be provided with the appropriate rough-in backbox for semi-flush mounting.

2.4 POWER SUPPLIES

A. Power supplies shall be provided as recommended by the system manufacturer.

B. Provide permanent engraved labels on each power supply "Clock System Power Supply".

2.5 BACK BOXES FOR CLOCKS AND SIGNAL DEVICES

A. Suitable for indicated mounting method.

B. Equip with knockouts and hanger straps or mounting adapters.  Box coverplate suits mounting of designated device.

2.6 CABLE & WIRE

A. General:  Stranded.  Size conductors as indicated, but not less than recommended by system manufacturer for runs indicated.  Comply with Division 16 Sections "Raceways" and "Wires and Cables".

B. Cable for Low-Voltage Control and Signal Circuits will be twisted-pair cable, unshielded except where manufacturer recommends shielded cable.

C. Plenum Cable:  Indicated and installed without raceway in ceilings, cable is UL listed and labeled as suitable for use in air handling spaces.

PART 3- EXECUTION

3.1 INSTALLATION

A. The Contractor shall furnish and install all conduit, terminal cabinets, junction and outlet boxes, wiring, as required to provide a complete system.

B. Provide services of a factory-authorized service representative to supervise the field assembly and connection of components and system pretesting, testing, adjustment, and programming.

C. The Contractor shall identify and tag all cables with permanent type markers to denote location served.

D. All splices shall be made in an approved manner and shall be located only in junction boxes or other accessible points.  No splices are permitted in conduits or raceways.

E. All front panel controls used in the normal operation of the system shall be clearly and permanently labeled as to function.

3.2 TESTS AND ADJUSTMENTS

A. Adjust the system and perform pretesting to verify conformance with specified requirements.  Correct deficiencies by replacing malfunctioning or damaged items with new items.  Retest until satisfactory performance and conditions are achieved.

3.3 TRAINING

A. Train Owner's operating personnel in the programming and operation of the system.  Train Owner's maintenance personnel in the procedures and schedules involved in programming, operating, troubleshooting, servicing, and providing preventive maintenance for the system.  Provide a minimum of 8 hours of instruction.

B. Schedule training with at least 7 days' advance notice.

3.4 AS-BUILT DOCUMENTATION

A. The contractor shall furnish to the Architect/Engineer two (2) complete as-built manuals.  These shall be assembled in looseleaf binders and shall contain the following:

B. As-built System function block diagrams.

C. System operating instructions.

D. Name, address and phone number of the responsible service organization.

3.5 FINAL CHECKOUT AND ACCEPTANCE

A. The supplier shall be available to demonstrate the operation and use of the System to the Architect/Engineer and to the Owner's representatives.

B. The contractor shall verify the following before scheduling the System demonstration.

1. System installation is complete.

2. System is fully operational and all pretesting and adjustments are complete.

C. The contractor shall verify the following before requesting final approval.

1. Owner training is complete.

2. As-built documentation is complete and turned over to the Engineer.

D. Testing:  Provide at least 10 days' notice of acceptance test performance schedule.

1. Operational Test:  Perform operational system tests to verify conformance with specifications.  Include operation of all modes of clock correction and all programming and manually programmed signal and relay operating functions.

2. Inspection:  Verify that units and controls are properly labeled and interconnecting wires and terminals are identified.

3. Retesting:  Correct deficiencies and retest until the total system meets the requirements of the Specifications.

4. Prepare test and inspection reports.

E. Final acceptance of the System will be given upon completion of all of the above requirements.

3.6 SYSTEM GUARANTEE

A. The System supplier shall, in conjunction with the System manufacturer, provide a complete parts and labor warranty for the System.  The warranty period shall commence on the date of final acceptance and shall continue for a period of one (1) year.  During this period the System supplier shall provide all materials and labor required to correct any System malfunction or failure at no charge to the owner.  This warranty shall cover any System malfunction or failure except those which are caused by negligence, abuse or misuse.
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