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PART 10

DESIGN - ELECTRICAL
10.1 DESIGN CRITERIA.   The electrical system shall be designed in compliance with design criteria located in Part 2 and applicable state and local codes.

10.1.1 Comply with the requirements and recommendations of UFC 4-171-05, Design Guide for U.S. Army Reserve Facilities.  

10.1.2 Provide calculations as required by UFC 4-171-05 and as otherwise required to substantially justify the systems design.

10.1.3 Seismic Protection.  Provide seismic protection for electrical equipment and electrical systems as required for the project seismic zone in accordance with applicable local code.

10.2 DESIGN CALCULATIONS.  Provide calculations for the following:

10.2.1 Interior Lighting.  Provide calculations for each room or area.

10.2.2 Exterior Lighting.  Provide calculations for all site lighting to include parking areas, walkways, roadways, and security.

10.2.3 Load Analysis.  Provide load analysis for the building to include connected and estimated demand.  Separate loads by categories such as lighting, receptacles, HVAC, special equipment, etc.

10.2.4 Fault Analysis.  Provide short circuit calculations for electrical system(s).

10.2.5 Voltage Drop.  Provide calculations to verify voltage drops.  Do not exceed limits as given in the National Electrical Code (NEC) and UFC 4-171-05, whichever is more stringent.

10.2.6 Coordination.  Provide data to verify proper protection and coordination is provided for the equipment system(s).

10.3 MATERIALS AND EQUIPMENT.  All materials and equipment shall be the standard catalogued products of manufacturers regularly engaged in the production of such equipment and material, and shall be the manufacturer’s latest design.  All equipment and material shall conform to the requirements of American National Standards Institute (ANSI), American Society of Testing and Materials (ASTM), National Electrical Manufacturer’s Association (NEMA), National Fire Protection Association (NFPA) or other national trade association as applicable.  Where standards exist, materials and equipment shall bear the label and be listed by Underwriters Laboratories, Inc. (UL) or other Nationally Recognized Testing Laboratory (NRTL) per the NEC.

10.3.1 All 120 volt motors shall have integral thermal overload protection when available.  If integral thermal overload protection is not available, provide manual thermal overload starters.  Provide combination motor starter–disconnect controllers for polyphase motors.  Provide reduced voltage starters for motors over 25 HP.  Coordinate starter type with motor design and starting torque requirements.

10.3.2 Provide disconnect switches for all motors and equipment in accordance with the NEC.  Provide motor-rated toggle switches for 120 volt motors with integral thermal overload protection.  The manual starter may serve as the disconnect for 120 volt motors without integral thermal overload protection when properly located.  Combination motor starter-disconnect controllers may serve as the disconnect for polyphase motors when properly located.  Provide additional non-fused disconnect switches within sight of the motor when the starter-disconnect cannot be placed within sight of the motor.

10.3.3 Motor Efficiencies.  Minimum motor efficiencies shall be either Energy Star or in accordance with DOE Buying Energy Efficient Products Recommendations (refer to www.eere.energy.gov for recommended efficiencies).  Provide premium efficiency motors where possible.  Premium efficiencies shall meet or exceed the specifications of Baldor Super-E Products.  Applications which require definite purpose, special purpose, special frame, or special mounted polyphase induction motors are excluded from these efficiency requirements.

10.4 ELECTRIC POWER DISTRIBUTION.  
10.4.1
Dedicated Electrical Equipment Space.  The main electric room shall be sized and organized to accommodate the main switchboard, space for an additional (future) distribution section, metering equipment, distribution transformer(s), distribution board(s), panelboard(s), space for 20% (not less than one) additional (future) panelboard(s), fire alarm control panel, lighting control equipment, and additional equipment as required.  Coordinate access and egress requirements and location relative to the service transformer.  Electrical equipment dedicated space and working space shall be in compliance with the NEC.

10.4.1 Main Switchboard.  The main switchboard shall be service entrance rated and shall have the neutral bus connected to the ground bus by a properly sized main bonding jumper.  The main switchboard shall have circuit breakers serving large loads such as distribution boards, panelboards, motor control centers, elevators, and large equipment.

10.4.2 Panelboards shall be located to minimize voltage drop, to efficiently serve equipment, and to provide system flexibility.  Coordinate locations with other disciplines to avoid conflicts.  Electrical equipment dedicated space and working space shall be in compliance with the NEC.

10.4.3 Distribution Transformers.  Size for the load calculated per the NEC plus 25% excess capacity.  Nonlinear Loads:  In all areas with raised floors and in areas (including but not limited to open office spaces and computer center) where nonlinear load type equipment predominates, such as computers, printers, uninterruptible power supply (UPS), motors with variable speed drives, electronic ballasts and dimmers and other similar loads, IEEE Std. 1100 “Power and Grounding Sensitive Electronic Equipment”, and IEEE Std. 519 “Practices and Requirements for Harmonic Control in Electrical Power Systems” shall be used as design guides.  Provide “K” factor rated transformers as required for the anticipated harmonic load.  Identify the “K” factor rating for each transformer.  Locate in electrical rooms and provide proper ventilation and cooling.  Provide energy efficient transformers meeting NEMA TP-1 Standards.  Distribution transformers constitute separately derived systems and shall have the neutral bonded at the transformer or at the first overcurrent device in accordance with the NEC.  The bonding point will be connected to the nearest suitable standing electrode with a grounding electrode conductor per the NEC.

10.5 POWER AND GROUNDING.

10.5.1 General Purpose Receptacles.  General purpose receptacles are in addition to the special purpose and dedicated outlets for special equipment.  

10.5.1.1 Provide a minimum of one general purpose 120 volt, 20 ampere duplex receptacle outlet in each room.  

10.5.1.2 Offices.  Provide a minimum of one general purpose receptacle on each wall.  In offices where walls exceed 12 feet, provide an additional duplex receptacle for each additional 12 feet of wall or fraction thereof.  Receptacle spacing shall not exceed 12 feet.

10.5.1.3 Provide receptacles or power connections for utilization equipment included in the project as well as equipment furnished by the Government. Government-furnished utilization equipment may include (but is not limited to) computers, fax machines, printers, photo-copy machines, office equipment, vending machines, kitchen equipment, computer network equipment, security system equipment, motorized gates, general maintenance equipment, vehicle maintenance equipment, battery chargers, and military equipment.

10.5.1.4 Receptacles and/or plug strip in battery rooms shall be controlled so that the battery chargers cannot operate unless the room exhaust fan is operating.  See Paragraph “Battery Room Power” below.

10.5.2 Provide multi-outlet raceway above workbenches with receptacles 12 inches on center in computer (ARNET/NOC/RCAS), Armorer and electrical/ communication/ repair rooms.  Provide a dedicated, isolated ground circuit for each multi-outlet raceway.

10.5.3 Workstations.  Provide each stand-alone, non-system furniture workstation with an adjacent duplex receptacle (in addition to the general purpose receptacles required by paragraphs above so that each workstation has two duplex (or a double duplex) receptacles immediately adjacent) on an independent single phase, 20 ampere, 120 volt circuit having not more than four duplex receptacles and a nonshared neutral.

10.5.3.1 Provide each stand-alone, system furniture workstation with an adjacent double‑duplex receptacle (in addition to the general purpose receptacles required by paragraphs above so that each workstation has two duplex (or a double duplex) receptacles immediately adjacent) on an independent single phase, 20 ampere, 120 volt circuit having not more than five duplex receptacles and a nonshared neutral.

10.5.3.2 Provide each group of six (6) (or fraction thereof) modular, system furniture workstations with a five (5) wire furniture feed consisting of three isolated ground independent, single phase, 20 ampere, 120 volt circuits.   This multi-wire branch circuit
shall be served by a three pole circuit breaker that simultaneously disconnects all ungrounded conductors of the multi-wire branch circuit.

10.5.3.3 Provide power through adjustable, multiple service floor outlets or fire rated poke-throughs for equipment and appliances in the Unit Commons areas when the equipment is to be placed on worktables, counters, systems furniture, or cabinets that are not against fixed walls.

10.5.4 Special Equipment.  The following equipment is in addition to equipment and connections called for in UFC 4-171-05 and other design criteria and references.  Provide connections to this equipment via appropriate direct connection or receptacles for cord-and-plug connection.  The equipment connection, requirements, voltage, current characteristics, location and other pertinent information shall be verified by the Contractor.

10.5.4.1 [


].

10.6 INTERIOR LIGHTING.

10.6.1 Efficiency.  Interior lighting shall be both efficient and color corrected, Color Rendering Index (CRI) of 85 or better and a standard lighting color of 3500 K required.  Minimum efficiency standards for lighting shall be as follows:

10.6.1.1 Fluorescent tubes, 4 feet and longer:  90 lumens/watt.

10.6.1.2 Fluorescent tubes less than 4 feet:  80 lumens/watt.

10.6.1.3 Compact fluorescent and other lamps:  50 lumens/watt.

10.6.2 Lighting levels for the individual areas shall conform to those indicated in UFC 4-171-05 and IES recommendations.  The light fixtures to be used for each functional area are scheduled in Attachment E of this Statement of Work.  The fixtures scheduled represent the minimum quality and type for each functional area.  Additional types of fixtures and fixtures of higher quality may be introduced as necessary to meet the design intent and to accommodate specific user needs.

10.6.2.1 Provide upgraded, architectural-style light fixtures in spaces that receive additional or special architectural attention such as entry ways, lobbies, two-story spaces, and similar spaces.

10.6.2.1.1 Two-story spaces shall be provided with lighting that enhances the esthetics of the space without producing direct glare from upper level view points.

10.6.3 Batteries for emergency lighting fixtures and battery fluorescent ballasts shall have a minimum warranty of five years and a minimum expected battery life of 10 years.  Battery fluorescent ballast shall provide a minimum of 1100 lumens continuously for 90 minutes.

10.6.4 The security light required outside the Arms Vault shall be vandal-resistant and shall be equipped with a backup power source.  It shall not be switched.

10.6.5 Provide a heavy duty retractable industrial cord reel, with wall switch for each OMS/AMSA workbay.

10.6.5.1 Class I, Division 2 listed light head with compact fluorescent lamp.
10.6.5.2 Type HSO cord with adequate length to reach all areas within the workbay and under a vehicle located in the workbay served.
10.6.5.3 Light switch for each cord reel located in the workbay served.
10.7 TELECOMMUNICATIONS.   Provide the services of a Registered Communications Distribution Designer (RCDD) to design the system in compliance with EIA/TIA standards, the requirements herein and USAR CIO Information Technology Requirements for Military Construction, Army Reserve (Attachment D of this Statement of Work).
10.7.1 Provide a complete telephone system.
10.7.1.1 Telephone Switching.  The Contractor shall engineer, design, furnish, install, and test a Private Automatic Branch Exchange (PABX) that provides complete telecommunication service for the facility.  The PABX shall consist of a digital PABX and shall be capable of interfacing with Call Accounting Systems and integrated Voice Messaging Systems.  The PABX shall include the basic switching system, attendant consoles, system maintenance terminal, subscriber line circuit equipment, trunk circuit equipment (digital and analog), station terminal equipment, reserve power equipment (digital and analog), station terminal equipment, reserve power equipment and all other ancillary equipment and software as required for a complete system.  Station equipment shall be supported on a single cable pair.  The PABX shall provide Voice Mail and Voice Over Internet Protocol (VOIP). The PABX shall have the ability to accommodate current and foreseeable technological advances such as video transmission, and open architecture features that allow the system to integrate with peripheral systems such as Automatic Call Distribution (ACD), Call Accounting, Interactive Voice Response, Fax Mail, Telecommunication Management, and other application dependent systems.

10.7.1.2 Provide backboards, equipment racks, 110 type punchdown blocks, conduit sleeves, and corridor cable tray system.  Size pathway system, racks and equipment for complete utilization of the service entrance cables and all telephone and data outlets plus room for minimum of 50% growth.  Provide a minimum of two full height, fully enclosed, lockable, standard equipment racks for telephone equipment and connections at the head end and one minimum in each satellite closet.

10.7.1.3 Provide telephone outlets in spaces noted in UFC 4-171-05.

10.7.1.3.1 Provide a wall-mounted weatherproof telephone outside of main/front vestibule connected/programmed to dial only User-selected inside extensions.

10.7.1.3.2 Provide a wall-mounted weatherproof telephone at the [

] entry gate programmed to dial only User-selected inside extensions.  Provide a weatherproof enclosure.

10.7.1.3.3 Provide a minimum of one (1) telephone outlet per workstation.

10.7.1.3.4 Provide telephone services through adjustable, multiple service floor outlets or fire rated poke-throughs for telephone outlets in the Unit Commons areas for worktables (one outlet for each four authorized workstations), counters, systems furniture or cabinets that are not against fixed walls.

10.7.1.3.5 Provide a minimum of two (2) telephone outlets in each private office.

10.7.1.3.6 Telephone outlets for workstations shall be mounted in a standard, dual telephone/data outlet.  This standard outlet consists of a telephone jack on the bottom half of a cover plate and a data jack on the top half of the same cover plate.  Provide two-gang deep, backboxes with two 1-inch minimum conduit stubbed into accessible corridor/common area ceiling space adjacent to cable tray.  Provide minimum of two     1-inch flexible connection to modular furniture.

10.7.1.3.7 Provide 8-pin, RJ-45 Type, Category 6 connectors at each telephone outlet including those in modular furniture.

10.7.1.3.8 Provide a Category 6, unshielded, twisted pair, 8 conductor copper cable from each voice jack to the nearest telecommunications closet.  Label each end of each cable per the Government’s direction.

10.7.1.3.9 Terminate telephone cables at the jack and the punchdown block in the main telecommunications room in accordance with ANSI/TIA/EIA-568-B configuration T568-A.  Test cables in accordance with ANSI/TIA/EIA-568-B.

10.7.1.3.10 Provide copper Category 5 backbone cable between each telecommunications closet (including those in other than the main building such as OMS/AMSA or Unit Storage buildings) and the main telecommunications room (NOC/RCAS/ARNET).  The number of pairs is determined by multiplying the number of outlets served by the satellite telephone closets by 1.5 and then selecting the standard multi-pair cable that most closely meets or exceeds this pair count.  Test cables in accordance with ANSI/TIA/EIA 568-B.

10.7.1.3.11 Provide all jumpers, cross connects, patch cords, and accessories necessary for a complete telephone system.

10.7.1.3.12 Provide [
] (quantity) multi-line, executive type desktop speaker phones private offices.  Provide type compatible with and supported by the telephone switch.

10.7.1.3.13 Provide [
] (quantity) single line, desktop, standard telephones for standard workstations.  Provide type compatible with and supported by the telephone switch.

10.7.1.3.14 Provide [
] (quantity) single line, wall-mounted standard telephones for designated locations.  Provide type compatible with and supported by the telephone switch.

10.7.1.3.15 Provide the following Government-required telephone system features for each active line:  private voice mail; voice mail transfer; voice mail forward/copy; direct, four digit extension dial within facility; multi-line executive type speaker phone support.

10.7.2 Communications – Data Cabling System.

10.7.2.1 Provide equipment racks, and 110 type patch panels.  Conduit sleeves and cable tray are as described for the telephone system.  See system sizing under Communications – Telephone System above.  Provide a minimum of two full height, fully enclosed, lockable, standard equipment racks for future data equipment and connections at the head end and one in each satellite closet.

10.7.2.2 Provide data outlets in spaces noted in UFC 4-171-05.

10.7.2.3 Provide a minimum of one (1) data outlet per workstation.

10.7.2.4 Provide a minimum of two (2) data outlets in each private office.

10.7.2.5 Provide maintenance offices with two (2) data outlets at each workstation.

10.7.2.6 In addition to data outlets listed above, provide additional outlets as follows:

10.7.2.6.1 [

]
10.7.2.7 Provide data cables through adjustable, multi-service floor outlets or fire-rated poke-throughs for data outlets in the Unit Commons areas for worktables (one outlet per four authorized workstations), counters, systems furniture or cabinets that are not against fixed walls.

10.7.2.8 Provide 8-pin, RJ-45 Type, Category 6 connectors at each data outlet including those in modular furniture.  The data and telephone outlets may share a common backbox with separate conduits for each system.

10.7.2.9 Provide Category 6, unshielded, twisted pair, 8 conductor copper cable from each data jack to the nearest telecommunications closet.  Label each end of each cable per the Government’s direction.

10.7.2.10 Terminate data cables at the jack and the patch panels in the main telecommunications room in accordance with ANSI/TIA/EIA-568-B configuration T568-A.  Test cables in accordance with ANSI/TIA/EIA-568-B.

10.7.2.11 Provide in accordance with Attachment D backbone cable between each telecommunications closet and the main telecommunications room.  Terminate cables in fiber optic patch panels at both ends.  Test circuits for insertion loss at both ends at 1310 and 1550 nm.  Perform high-resolution Optical Time Domain Reflectivity (OTDR) tests on each fiber at one end.

10.7.2.11.1 Provide a Protective Distribution System (PDS) between the following rooms: secure NOC (within NOC room _____) and the COMSEC Room ____, the secure NOC (within NOC Room ____) and AGCCS Room ____, and the secure NOC (within NOC Room ____) and office ____.

10.7.2.11.2   The installation guidance of a PDS is as follows: Whenever possible, PDS lines should not be installed concealed (e.g. behind walls and above ceilings) from view of personnel responsible for conducting the required line route inspections and continuous surveillance. The carrier shall be constructed of electrical metallic tubing (EMT), or galvanized rigid steel conduit (GRC), utilizing elbows, couplings, nipples, and connectors of the same material.  All connectors shall be permanently sealed completely around all surfaces (e.g., welding (continuous or track), compression, epoxy, fusion, etc.). If pull box covers are used, the pull box covers shall be sealed to the pull boxes around the mating surfaces after installation of the pull box covers must not have removable hinge pins and must be secured with a General Service Administration (GSA) approved changeable combination padlock. Boxes with pre-punched knockouts shall not be used.”
10.7.2.12 Provide a minimum #6 copper equipment grounding electrode conductor from the electrical service ground bus to the NOC/ARCAS/ARNET and to each satellite data closet.  Provide these wires with no splices and with adequate slack to reach any point in the respective rooms.

10.7.2.13 The Government is to provide Local Area Network and Wide Area Network system design, hardware, software, and interconnections to complete an operational system.

10.8 SPECIAL SYSTEMS.

10.8.1 Lightning Protection System.  Provide a UL Master Label lightning protection system if recommended by calculations in accordance with NFPA 780. 

10.8.2
Public Address (PA) Systems.  Provide the PA system required by UFC 4-171-05 for the Assembly Hall, with two-channel high-fidelity stereo components including AM/FM radio and compact disc music sources, separate mixer/pre-amp and power amplifier, desk and floor stand microphones, speaker switching panel, and roof-mounted AM/FM antenna.  Mount components in an enclosed rack in the Chair Storage Room.  This system shall be muted by activation of the Fire Alarm and Mass Notification System.
10.8.3
Electronic Security Systems.  There are two (2) separate security systems for this project, a Government-furnished Intrusion Detection System (IDS) and a Contractor-provided Entry Control System (ECS).

10.8.3.1
IDS:  Provide empty conduit system in arms vaults.  Provide backboxes and conduit for sensors, switches, controllers, and alarms as required.  Provide conduit for exterior alarm bell.  Provide continuous rigid conduit from IDS controller to NOC or telephone room as required.  Provide power supply for the Government-furnished IDS controller.  Coordinate locations and requirements with the using agency.  Locate alarm control junction box outside caged area, but within vault.  The IDS is furnished and installed by the Government.

10.8.3.2 ECS:  Provide an Entry Control System (ECS).  This is a complete system provided by the Contractor with the following major components:

10.8.3.2.1 Microprocessor Control.  Provide central station equipment including a digital computer with the necessary memory, power supply, clock, parts, keyboard, mouse, disk storage, modem, CD-ROM drive, report printer, digital camera, credential card printer, credential card encoder, UPS, and software to control, operate, and annunciate the system.

10.8.3.2.2 Entry Control Local Processor.  Provide local entry control processing hardware, software devices, and wiring to communicate between the central station equipment and entry control devices such as card readers, door contact switches, and electric door strikes. 

10.8.3.2.3 Card Readers.  Provide proximity type card readers at selected exterior doors.  Provide credential cards and card modification equipment.

10.8.3.2.4 Provide card readers and associated equipment for entry control at the following doors:  loading dock man door and maintenance.

10.8.3.2.5 Door Contact Switches.  Provide Balanced Magnetic Switch (BMS) assemblies at all exterior doors.

10.8.3.2.6 Electric Door Strikes.  Coordinate with door hardware.  Provide power and control wiring as required to support the selected entry control scheme.  Provide interconnection with the fire alarm as required to allow unrestricted egress when the Fire Alarm system is in alarm.
10.8.3.2.7 Provide hardware, software, wiring, devices, control interfaces, credential cards, and testing as required for a complete system acceptable to the Government.

10.8.3.2.7.1 Provide [
] (insert quantity) credential cards.

10.8.4 Cable Television (CATV).

10.8.4.1 Provide the following CATV outlets:  two (2) in Assembly Hall, two (2) in each Classroom, and one (1) in the Library Reading Room.  Outlets shall be pre-wired in accordance with all local cable TV company requirements.

10.8.5 Battery Room Power.  Provide an electrical interlock system for the battery room exhaust fan/receptacle power wiring.  The system shall include the following:

10.8.5.1 Light switch on outside of the battery room shall energize the lights and exhaust fan in the room simultaneously.  This switch shall have a pilot light to be lit when the switch is in the on position.
10.8.5.2 Within the duct for the exhaust fan provide a sail switch that shall be connected to the receptacle power wiring.

10.8.5.3 Interlock battery room exhaust fan sail switch with battery charger receptacles to deactivate and prevent charging upon loss of airflow.

10.8.5.4 Eliminate the possibility of an explosion in the battery room caused by someone plugging a battery charger into a live receptacle in a room filled with explosive gas.

10.8.5 Door Bells.  Provide industrial type door bell system consisting of a weatherproof heavy duty pushbutton in a surface-mount die cast housing, mounted at the gate; and [

] (insert quantity) heavy duty indoor buzzers mounted at [
         ].
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