SAMPLE SPECIFICATION – SIGNATURE SERIES L-828 CCRs

SAMPLE SPECIFICATION – ACE3 ADVANCED CONTROL EQUIPMENT

Note:  Modify the items in italics according to your specific job requirements.

ITEM L-109  AIRPORT TRANSFORMER VAULT AND VAULT EQUIPMENT
DESCRIPTION

109-1.1 GENERAL. 

This work shall include the removal of existing constant current regulators and/or the furnishing and installation of new constant current regulators, wiring, cable, conduit, and grounding and exterior trough and all other vault equipment. This work shall also include the connecting to the existing/new airfield lighting control and monitoring system (ALCMS), the marking and labeling of equipment and the labeling or tagging of wires; the testing of the installation; and the furnishing of all incidentals necessary to place it in operating condition as a completed unit to the satisfaction of the Engineer.
EQUIPMENT AND MATERIALS

109-2.1  GENERAL.

a. Airport lighting equipment and materials covered by advisory circulars (AC) shall be certified and listed in AC 150/5345-53, Airport Lighting Equipment Certification Program.

b. All other equipment and materials covered by other referenced specifications shall be subject to acceptance through manufacturer’s certification of compliance with the applicable specification when requested by the Engineer.

c. Manufacturer’s certifications shall not relieve the Contractor of the responsibility to provide materials per these specifications. Materials supplied and/or installed that do not comply with these specifications shall be removed (when directed by the Engineer) and replaced with materials that comply with these specifications at the Contractor’s cost.

d. All materials and equipment used to construct this item shall be submitted to the Engineer for approval prior to ordering the equipment. Submittals consisting of marked catalog sheets or shop drawings shall be provided. Submittal data shall be presented in a clear, precise and thorough manner. Original catalog sheets are preferred. Photocopies are acceptable provided they are as good a quality as the original. Clearly and boldly mark each copy to identify products or models applicable to this project. Indicate all optional equipment and delete any non-pertinent data. Submittals for components of electrical equipment and systems shall identify the equipment to which they apply on each submittal sheet. Markings shall be made bold and clear with arrows or circles (highlighting is not acceptable). The Contractor is solely responsible for delays in the project that may accrue directly or indirectly from late submissions or resubmissions of submittals.

e. The data submitted shall be sufficient, in the opinion of the Engineer, to determine compliance with the plans and specifications. The Contractor’s submittals shall be neatly bound. The Engineer reserves the right to reject any and all equipment, materials or procedures that do not meet the system design and the standards and codes, specified in this document.

f. All equipment and materials furnished and installed under this section shall be guaranteed against defects in materials and workmanship for a period of at least twelve (12) months from final acceptance by the Owner. The defective materials and/or equipment shall be repaired or replaced, at the Owner’s discretion, with no additional cost to the Owner.
109-2.2  EQUIPMENT SUPPLIED.  
a. NEW FREE STANDING REGULATORS. Free standing constant current regulators (CCR) shall be dry type, ferroresonant design, 480-volt input, 30 Kw, 5-step, with 6.6-amp output. Regulators shall be certified L-829 and include integrated distributed control and monitoring equipment (DCME). The DCME shall allow integration into the existing/new ADB Safegate airfield lighting control and monitoring system (ALCMS). The DCME shall contain a 7”, or greater, full color display and communicate to the ALCMS using either redundant serial or redundant ethernet communication. All communication connections shall be able to be daisy-chained from unit to unit, to reduce cabling infrastructure requirements. DCME shall be the ADB Safegate ACE3, or approved equal by ALCMS manufacturer. 
b. EXISTING FREE STANDING REGULATORS. Existing regulators shall be fitted with externally mounted distributed control and monitoring equipment (DCME). The DCME shall allow integration into the existing/new ADB Safegate airfield lighting control and monitoring system (ALCMS). The DCME shall contain all equipment necessary to provide L-829 monitoring capabilities and insulation resistance monitoring. The DCME shall contain a 7”, or greater, full color display and communicate to the ALCMS using either redundant serial or redundant ethernet communication. All communication connections shall be able to be daisy-chained from unit to unit, to reduce cabling infrastructure requirements. DCME shall be the ADB Safegate ACE3, or approved equal by ALCMS manufacturer.
109-2.3 RIGID STEEL CONDUIT. Rigid steel conduit and fittings shall be per Underwriters Laboratories Standards 6 and 514B.
109-2.4 GROUND RODS. Ground rods shall be in accordance with L-108.
109-2.5 FAA-APPROVED EQUIPMENT. Certain items of airport lighting  equipment installed in vaults are covered by individual ACs listed below:
	AC 150/5345-3 
	Specification for L-821, Panels for Remote Control of Airport Lighting

	AC 150/5345-5 
	Circuit Selector Switch

	AC 150/5345-7 
	Specification for L-824 Underground Electrical Cable for Airport Lighting Circuits

	AC 150/5345-10
	Specification for Constant Current Regulators and Regulator Monitors

	AC 150/5345-56
	Specification for L-890 Airport Lighting Control and Monitoring System (ALCMS)


109-2.6 OTHER ELECTRICAL EQUIPMENT. Cutouts, terminal blocks, circuit breakers, and all other regularly used commercial items of electrical equipment not covered by FAA equipment specifications and ACs shall conform to the applicable rulings and standards of the Institute of Electrical and Electronic Engineers (IEEE) or the National Electrical Manufacturers Association (NEMA). When specified, test reports from a testing laboratory indicating that the equipment meets the specifications shall be supplied. In all cases, equipment shall be new and a first-grade product. This equipment shall be supplied in the quantities required for the specific project and shall incorporate the electrical and mechanical characteristics specified in the proposal and plans. Equipment selected and installed by the Contractor shall maintain the interrupting

current rating of the existing systems or specified rating whichever is greater. Circuit breakers added to existing panels shall be from the same manufacturer as the panel and shall match the design of the existing panels in the panel.

109-2.7 WIRE. Wire in conduit rated up to 5,000 volts shall be per AC 150/5345-7, Specification for L-824 Underground Electrical Cables for Airport Lighting Circuits. For airfield lighting circuit wiring between equipment within the vault and that remains within the vault cable shall be # 8 AWG Type B to match field installations. Wire in conduit rated up to 600 volts, moisture and heat resistant thermoplastic wire conforming to Type THWN-2 shall be used. The wires shall be of the type, size, number of conductors, and voltage shown in the plans or in the specifications.
a. Control circuits. Unless otherwise indicated on the plans, wire shall be not less than No. 12 American wire gauge (AWG) and shall be insulated for 600 volts. If telephone control cable is specified, No. 19 AWG telephone cable per  ANSI/Insulated Cable Engineers Association (ICEA) S-85-625-2007 specifications shall be used.
109-2.8  IRMS Supply.  
The CCR/DCME shall include an optional IRMS module.

1.1.1 Insulation Resistance Monitoring 

A. The DCME unit shall provide insulation resistance monitoring as an integral component of the DCME unit.

B. The IRMS is capable of automatically or manually monitoring and reporting the insulation resistance value of the series circuit cabling (one IRMS per circuit).

C. The measured resistance shall be displayed locally at the DCME digital display.

D. The DCME unit shall be capable of reading and recording resistance values from less than 20k Ohms to 2G Ohms.

E. The DCME shall interface to an external insulation resistance module (IRM).  The IRM shall meet the following minimum requirements.  

1. Collects insulation resistance samples.

2. Transmits insulation resistance samples to the DCME.

3. Provide digital fiber optical isolation between the DCME and the output of the CCR.

4. Quick disconnect fiber optic connections for interfacing to the DCME.

F. Fiber optic communication shall be used between the IRM board and the DCME.  The ALCMS manufacturer shall provide the fiber optic cables between the IRM board and the DCME.

G. The IRM system shall be capable of taking resistance readings on circuits that are energized or de-energized.  This shall allow the system to be used as a troubleshooting tool for assisting in locating circuit faults.

H. The IRMS system shall provide database record keeping that allows for graphical trend analysis of the insulation resistance readings.
I. The IRMS system shall provide graphical trend analysis of the insulation resistance readings on the DCME display
J. The IRMS shall provide configurable insulation resistance warning and alarm limit notification to the system. 

K. The IRMS shall be able to be configured for a minimum of two (2) reading times per day.

L. The IRMS shall be able to be configured to take readings hourly, daily, weekly or monthly.

M. All user programmable variables shall be able to be changed at any specified computer within the ALCMS system or locally on the DCME display.

N. All the IRMS data shall be viewable either as real-time or as historical data at any specified computer location or locally on the DCME display.  The IRMS information shall be available at all times and shall not require any special transfer of data between the IRMS system and the control system (since the IRMS is an integral component of the ALCMS).

CONSTRUCTION METHODS

109-3.1  GENERAL. The Contractor shall furnish, install, and connect all equipment, equipment accessories, conduit, cables, wires, buses, grounds, and support necessary to ensure a complete and operable airfield lighting system as specified herein and shown in the plans. The equipment installation and  mounting shall comply with the requirements of the National Electrical Code and local code agency having jurisdiction.
109-3.2  CONNECTING EXISTING CONTROL SYSTEM TO NEW REGULATORS. The contractor shall provide the necessary coordination between the constant current regulator manufacturer and the ALCMS manufacturer (ADB Safegate) for the require control system connections. This work may include meetings, development of control wiring schematics, installation of control wire, terminations, calibration of CCRs and all other tasks needed to provide a complete and operating system. The Contractor shall pay all costs associated with this work.
109-3.3 CIRCUIT BREAKERS. The contractor shall be furnished and installed circuit breakers at the location shown in the plans or as directed by the Engineer.
109-3.4 CONDUIT. The Contractor shall furnish and install conduit as shown on the plans.
109-3.5 WIRING AND CONNECTIONS. The Contractor shall make all necessary electrical connections in the vault per the wiring diagrams furnished and as directed by the Engineer. In wiring to the terminal blocks, the Contractor shall leave sufficient extra length on each control lead to make future changes in connections at the terminal block. This shall be accomplished by running each control lead the longest way around the box to the proper terminal. Leads shall be neatly laced in place. Where extra cable length is indicated on the drawings it shall be coiled in the enclosure in a way that it will not obstruct operation of the equipment in the enclosure.
109-3.6 MARKING AND LABELING. All equipment, control wires, terminal blocks, etc., shall be tagged, marked, or labeled as specified below:
a. Wire identification. The Contractor shall furnish and install self-sticking wire labels or identifying tags on all wires at the point where they connect to the equipment or to the terminal blocks. Wire labels, if used, shall be of the self-sticking preprinted type and of the manufacturer’s recommended size for the wire involved. Identification markings shall be the airport standard. Tags, if used, shall be of fiber not less than 3/4 inch in diameter and not less than 1/32 inch thick. Identification markings designated in the plans or provided by the engineer shall be stamped on tags by means of small tool dies. 

Each tag shall be securely tied to the proper wire by a nonmetallic cord.
b. Labels. The Contractor shall stencil identifying labels on the cases of regulators, breakers, and distribution and control relay cases with white oil paint as designated by the Engineer. The letters and numerals shall be not less than one inch in height and shall be of proportionate width. The Contractor shall also mark the correct circuit designations per the wiring diagram on the terminal marking strips, which are a part of each terminal block.

METHOD OF MEASUREMENT

109-4.1  All vault equipment to be removed and replaced in the vault shall be measured as a lump sum, including removal and disposal of all existing constant current regulators (CCR), furnishing and installing the constant current regulators, temporary conduit and cable, exterior wall mounted enclosure, duct bank connections, wall penetrations and core drilling, sleeves and sealing of wall penetrations, power and control cable, 5kV airfield cable, conduit and fittings, base framing, grounding, power and control terminations, coordination with equipment and ALCMS manufacturers, phasing plan, testing and calibration of all new equipment and all other appurtenances needed for a completed, accepted and ready for system operation.
BASIS FOR PAYMENT 

109-5.1  Payment will be made at the contract lump sum price for all vault work completed and accepted. This price shall be full compensation for removal and disposal of existing equipment, for furnishing all materials, and for all preparation, assembly, installation, and testing of these materials, and for all labor, equipment, tools, and incidentals necessary to complete the item.
Payment will be made under:


Item L-109-5.1 
Airfield Lighting Vault Work – per lump sum
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