SECTION 16441

SWITCHBOARDS

PART 1 -  GENERAL 

1.01 SCOPE

A. The contractor shall provide and install [service entrance] [distribution] switchboards as herein specified and shown on related electrical drawings

1.02 RELATED DOCUMENTS

A. All of the Contract Documents, including General and Supplementary Conditions and Division 1 General Requirements, apply to the work of this Section.

B. [Related Sections include the following:

1. Section 16410 – Molded Case Breakers

2. Section 16289 – TVSS Internal

3. Section 16 -      ]
1.03 SUBMITTALS

A. Product Data: Submit manufacturer's printed product data.

B. Drawings: Submit shop drawings for approval.  Include components, materials, finishes, detailed plan and elevation views, required conduit rough-in openings, anchors and accessories. 

1.04 RELATED STANDARDS

A. ANSI/NFPA 70 – National Electrical Code (NEC)

B. NEMA PB2 – Deadfront Distribution Switchboards

C. UL 891 – Deadfront Switchboards

1.05 QUALITY ASSURANCE

A. Manufacturer: For equipment required for the work of this section, provide product which is the responsibility of one manufacturer.  

B. Performance Requirements: Provide switchboards manufactured in accordance with Article 408 of the latest National Electrical Code and applicable portions of the NEMA PB2, UL 891 and NFPA 70, the National Electrical Code.

1.06 DELIVERY, STORAGE AND HANDLING

A. Deliver materials and products in factory labeled packages.  Store and handle in strict compliance with manufacturer's instructions and recommendations.  Protect from damage from weather, excessive temperatures and construction operations.

PART 2 -  PRODUCTS

2.01 ACCEPTABLE MANUFACTURER

A. [Provide switchboards and accessories by Siemens Energy and Automation, Inc., or equal by:

1. .

2. .  ]
B. For the equipment specified herein, the manufacturer shall be ISO 9000, 9001 or 9002 certified.

C. The manufacturer of this equipment shall have produced similar electrical equipment for a minimum of ten (10) years.

D. Intent: In the following specifications, products of Siemens are used to provide a standard of quality and performance for the work of this section.  

2.02 SWITCHBOARDS - GENERAL

A. CONSTRUCTION
1. Switchboard shall be of the modular type construction, constructed in accordance with the latest NEMA PB-2 and UL 891 standards, with the required number of vertical sections bolted together to form one metal enclosed rigid switchboard.  The sides, top and rear shall be covered with removable screw-on code gauge steel plates.  Switchboard shall include all protective devices and equipment as listed on drawings with necessary interconnections, instrumentation and control wiring.  All groups of control wires leaving the switchboard shall be provided with terminal blocks with suitable numbering strips.  Service entrance switchboards shall be suitable only for use as service equipment and be labeled in accordance with UL requirements.  System voltage, amperage and interrupting capacity shall be as indicated on the drawings.  Enclosure construction shall be [NEMA 1 indoor] [NEMA 3R outdoor].
B. BUS REQUIREMENTS

1. The bus shall be [of sufficient size to limit the temperature rise to 65 degree C, based on UL tests] [750A / sq-in for aluminum] [1000A / sq-in for copper] and [may be tapered per UL standards] [shall be fully rated the entire length of the switchboard]. The bus shall be braced and supported to withstand mechanical forces exerted during a short circuit from a power source having the available short circuit current as indicated on the drawings.  Provide a full capacity neutral where a neutral is indicated on the drawings.  The through bus on the end section shall be extended and pre-drilled to allow the addition of future sections.  Ground bus and grounding conductor lug shall be furnished.  Ground bus shall extend the entire length of the switchboard and shall be firmly secured to each vertical section.  Bus Material shall be [tin plated aluminum] [silver-plated copper].
C. INCOMING SERVICE
1. Underground Service: To isolate incoming underground service conductors, an underground cable pull or auxiliary section shall be used.  This section shall be of the [nonbussed] [bussed] type and shall be sealable per local utility requirements, when required.  

2. Overhead Service:

a. Cable entry: Where necessary, provide top cable pull box and provide construction that shall be sealable per local utility requirements, when required.

b. Busway Entry: Switchboard to be fed by Siemens Sentron [__] ampere [copper] [aluminum] busway, as detailed on drawings [and other sections of this specification].  The switchboard manufacturer shall be responsible for coordination, proper phasing and internal bussing to the incoming busway.

3. Service Section: The service section shall be designed for the system parameters indicated and shall have [a metering compartment per utility requirements] [user metering as indicated] and shall have a main protective device indicated.

4. [Screw-type mechanical lugs] [Compression lugs] to terminate [aluminum] [copper] cable shall be provided as detailed on the drawings.

D. MAIN PROTECTIVE DEVICE  [Select one of the six devices from the list below]

1. [Molded case circuit breaker: Molded case circuit breaker shall be of the quick-make, quick-break, trip-free, [thermal magnetic] [solid state] type. When solid state breakers are used, the continuous current rating shall be adjustable from 20 to 100% without the need for a rating plug.  Solid state breakers shall be Siemens Sensitrip III design or equivalent. Solid state breaker trip functions shall include adjustments for continuous amperage, long time pickup and delay, instantaneous [short time pickup and delay,] [ground fault pickup and delay,] [zone selective interlocking for short time and ground fault].  Breaker ratings shall be as shown on the drawings.]
2. [Fusible switch: Fusible switch shall be of the quick-make, quick-break, trip-free type.  Switch shall be Siemens Vacu-break design or equivalent.  Switch ratings and options shall be shown on the drawings.]
3. [High contact pressure switch: High contact pressure switch shall be quick-make, quick-break, trip-free type.  Switch shall be Siemens HCP type or equivalent.  Switch ratings and options shall be as shown on the drawings. [Switch shall include ground fault protection and indication.] ]
4. [Bolted pressure switch shall be true bolted contact load break type with provisions for Class L fuses.  Switches shall have an interrupting rating of 12 times the continuous rating and capable of carrying 100% of rated current.  High pressure contact switches do not meet the intent of this requirement.  [Switch shall include ground fault protection and indication.] ]
5. [Low voltage power circuit breaker shall be provided with a drawout frame and current rating as shown on the drawings.  It shall be [manually] [electrically] operated power circuit breaker with a solid-state trip device providing adjustments for long time pick up and delay, [short time pickup and delay,] [instantaneous,] [ground fault pickup and delay,] [and zone selective interlocking for short time and ground fault].  Breaker shall be Siemens Type RL design or equivalent.]
6. [Insulated case circuit breaker: Breaker shall be Siemens Type SB Encased Systems insulated case circuit breaker or equivalent.  Trip functions shall include adjustments for    long time pickup and delay, [short time pickup and delay,] [instantaneous,] [ground fault pickup and delay,] [zone selective interlocking for short time and ground fault,] and shall have an integral test function to test the trip unit electronics. Fault indication shall be provided on the trip unit for overload, short time, short circuit and ground fault trip conditions.]
a. [All breakers must carry a UL489 listing, be rated for 100% continuous duty, approved for reverse connection and shall be [stationary] [drawout] mounted, suitable for [manual] [electrical] operation. Each Insulated Case Circuit breaker must carry an individual serial number with factory maintained production and test records.]
b. [When the breaker is provided without an instantaneous pickup function, it shall contain an override circuit so that the breaker may be applied up to its interrupting rating and provide selectivity up to its short time rating.  This breaker should also contain a circuit to prevent it from being closed and latched in on a faulted system so as to minimize damage in case of severe faults.]
c. [The breaker operating mechanism shall be a true two-step stored energy mechanism that shall provide a five cycle maximum closing time.  Separate indicators shall be provided to show charged / discharged status of the mechanism and open / closed status of the breaker’s contacts. The breaker mechanism shall enable to be discharged without closing the main contacts.  The manual charging handle shall be interlocked with the manual close button to prevent simultaneous operation.]
d. [The trip system shall have the option of adding, in the future, open protocol communication features including remote monitoring of power metering functions, remote open/close control of the breaker via communications, remote breaker testing, remote trip unit configuration and remote alarming based on metered values.]
e. [Optional Trip Unit Functions] (requires SB-EC trip unit)]
1) [The trip unit shall provide the ability to field-select either instantaneous or short time pick-up and delay, or both instantaneous and short time protective functions.]
2) [The trip unit shall provide integral metering functions including an integral keypad and back-lit graphical display capable of displaying real time voltage and current waveforms, Volts, Amps, PF,  Frequency, Watts, VA, Crest Factor, Amp Demand, Watt Demand, Voltage and Current Unbalance, Mechanical, & Interruption Fault Level Counters, time-stamped Event Logs & Trip Logs.]
3) [The trip unit shall be equipped to provide alarms based on Primary Overcurrent, Ground Overcurrent, Over Ampere Demand, Over KW, Over KW Demand, Over KVAR, Over KVA, Over/Under PF and Phase Sequence. The alarms shall have separate adjustable pick-up and delay settings.]
4) [The trip unit shall be equipped to provide selective alarm and/or breaker tripping functions based on Neutral Overcurrent, Current Unbalance, Under/Over Voltage, Voltage Unbalance, Reverse Power, and Under/Over Frequency.]
5) [The trip unit shall be equipped to provide digital harmonic sampling capability up to the 19th harmonic. This data shall be capable of being viewed on the trip unit display or transmitted via communications.  ]
f. [Breaker shall have the ability to provide shunt trips, bell alarms, auxiliary switches, electric motor operator, undervoltage release, remote close solenoids, as shown on the drawings.]
E. DISTRIBUTION SECTIONS: [Select a type of section from the list below]

1. [Panel-Mounted, Front Accessible: Individual sections shall be front accessible, not less than 20” deep and the rear of all sections shall align.  Incoming line termination, main device connection and all bolts used to join current-carrying parts shall be installed so as to permit servicing from the front only so that no rear access is required.  The branch devices shall be front removable and panel mounted with line and load side connections front accessible.  The interior shall be capable of accepting panel mounted molded case circuit breakers or fusible switches up to 1200 A rating.  Construction shall be Siemens SB type, or approved equal.]
2. [Panel-Mounted, Rear Accessible: Individual sections shall be front and rear accessible, not less than 38" deep and both the front and rear of all sections shall align.  The branch devices shall be front removable and panel mounted with line and load side connections front accessible.  The bus and main device connections shall be rear accessible.  Construction shall be Siemens SB type, or approved equal.]
3. [Individually Mounted, Rear Accessible (Molded Case Circuit Breakers and Fusible Switches): All sections shall align front and rear.  All disconnect devices, main and feeders, shall be mounted individually at the front of the switchboard and shall be rear accessible.  The load terminals of each feeder device shall be extended by means of bus bar through the bus compartment to the rear cable compartment.  Construction shall be Siemens RCIII type, or approved equal.]
a.  [Barriers shall be provided between bus and cable compartment.]

b. [Barriers shall be provided between vertical sections.]

c. [Barriers shall be provided between devices and bus compartment.]

d. [Barriers shall be provided between individual devices.]

e. [Feeder device load terminal bus extensions shall be insulated.]

4. [Individually Mounted, Rear Accessible (Insulated Case Breakers): All sections shall be aligned front and rear.  Insulated case breakers shall be individually mounted in their own compartments.  Barriers shall be provided at the sides and rear of each compartment and a horizontal barrier between breakers in the same vertical section.  Breaker shall be accessible through a hinged metal door on each breaker compartment.  The insulated case circuit breaker shall be equal to Siemens SB Encased Systems Type and shall be self-contained to permit quick replacement, maintenance or inspection of breakers without de-energizing the entire switchboard. Construction shall be Siemens RCIII type, or approved equal.]
a.  [Barriers shall be provided between the bus and cable compartment and between vertical sections.]

b. [Feeder device load terminal bus extensions shall be insulated.]

c. [Provide traveling type breaker lifting hoist and track mounted on top of switchboard.]

d. [Provide portable lifting device.]

5. [Individually Mounted, Rear Accessible (Drawout Power Circuit Breakers): All sections shall be aligned front and rear.  Each vertical section forming part of a switchboard lineup shall contain one or more individual breaker or instrument compartment, a centralized main bus compartment and a cabling compartment.  Drawout breakers shall be equal to Siemens RL Power Circuit Breaker with Static Trip III trip unit and shall be individually mounted in their own compartment.  Metal barriers shall be provided at the sides and rear of each compartment and a horizontal metal barrier between breakers in the same vertical section.  The breaker shall be accessible through a hinged door on each breaker compartment.  The drawout mechanism of the power circuit breaker shall be such that it can be moved from connect through test to disconnect position without opening the door.  In the “connect” position, both the primary and secondary disconnects are engaged.  In the “test” position, the primary disconnect terminals are disengaged; however, the secondary disconnects are maintained to permit the operation of the circuit breaker.  In the “disconnect” position, the primary and secondary disconnects are disengaged and separated a safe distance from the corresponding stationary terminals.  In the “fully withdrawn” position, both primary and secondary contacts are disconnected and the circuit breaker may be inspected as it can be removed for more complete accessibility.  The load side of each feeder breaker shall have bus bar extending from the rear of the primary disconnect through the bus compartment to the rear cable compartment. Construction shall be Siemens RCIII type, or approved equal.]
a.  [Barriers shall be provided between the bus and cable compartment and between vertical sections.]

b. [Provide traveling type breaker lifting host and track mounted on top of the switchboard.]

c. [Provide portable lifting device.]

F. DISTRIBUTION SECTION BRANCH PROTECTIVE DEVICE [Select a type of breaker from the list below]  All molded case circuit breakers, fusible switches, Insulated case circuit breakers, bolted pressure switches, or low voltage power circuit breakers used as a protective device in a branch circuit shall meet the requirements of the appropriate paragraph below.

1. [Molded Case Circuit Breakers: 
a. MCCBs shall be of quick-make, quick-break, trip-free [thermal magnetic] [solid-state – 400 amp frame and above] type with frame, trip and voltage ratings, as indicated on the drawings.  The switchboard shall have space or fully equipped provisions for future units as shown on the drawings. ]
2. [Fusible Switches: 
a. Fusible switch shall be of the quick-make, quick-break, trip-free type.  Switch shall be Siemens Vacu-break design or equivalent.  Switch ratings and options shall be shown on the drawings.

b. High contact pressure switch: High contact pressure switch shall be quick-make, quick-break, trip-free type.  Switch shall be Siemens HCP type or equivalent.  Switch ratings and options shall be shown on the drawings.]
3. [Bolted Pressure Switches: 

a. Bolted pressure switch shall be the quick-make, quick-break type, equipped with Class L fuses suitable for application on a system with available fault current as shown on the drawings.  Ampere ratings shall be as shown on the drawings.]
4. [Low Voltage Power Circuit Breaker

a. Each low voltage power circuit breaker shall be drawout mounted, stored energy type, trip free, [manually operated] [electrically operated] with solid-state trip device.  Frame sizes and trip ratings to be as shown on the drawings.  All breakers shall have an interrupting capacity as indicated on the drawings.   Breakers shall be Siemens Type RL design or equivalent.]
5. [Insulated Case Circuit Breakers

a. Each insulated case circuit breaker shall be [drawout] [stationary] frame, stored energy type, trip free, [manually operated] [electrically operated] with solid-state trip device.  Frame sizes and trip ratings to be as shown on the drawings.  All breakers to have an interrupting capacity as indicated on the drawings.  Breakers shall be Siemens Type SB Encased Systems Breaker design or equivalent.]
G. GROUND FAULT PROTECTION
1. [Furnish and install in the service equipment and/or switchboard ground fault protection and indication equipment as specified herein and as shown on drawings in accordance with NEC 230-95.]  All parts of the systems specified shall be UL Listed.  All new ground fault protection and indication equipment shall be factory installed, wired and tested by the switchboard manufacturer.

H. METERING EQUIPMENT
1. Provide a multi-function, high accuracy digital power metering instrumentation module equipped with LCD display.  The power metering module shall provide simultaneous measurements for current, voltage and power parameters.  Power meter shall be Siemens type [9200A] [9200B] [9200C] [9300] [9330] [9350] [9510] [9610] [9700] equipped with a communications port for standard RS-485 connection.

I. FINISH
1. The complete switchboard shall be phosphatized and finished with ANSI 61 light gray polyester powder paint.  

J. MARKINGS
1. Each switchboard section shall have a label permanently affixed to it, listing the following information: Name of manufacturer, system voltage, ampacity, type, manufacturer's shop order number and date.

2. Each section of switchboard shall bear a UL listing mark, where qualified and a short circuit rating label.

3. Front, side, rear and top of each switchboard section will have a DANGER label in accordance with NEMA Standard PB-2.

K. [OPTIONAL ITEMS]
1.  [Provide integral transient voltage surge protection per specification Section 16289]

a. [Provide power monitoring and communication per specification Section 16290]

b. [Provide hinged wireway covers for front connected distribution sections.]

2. [Provide lighting panelboard interiors integral to the switchboard as shown on the drawings.]

3. [Provide key interlocks as indicated on associated electrical drawings.]

4. [All control wire shall be type SIS.]

PART 3 -  EXECUTION

3.01 PREPARATION

A. Examine substrates and conditions in which units will be installed.  Check for clearance that will be required before, during and after equipment installation.  Do not proceed with installation until unsatisfactory conditions are corrected.  

3.02 INSTALLATION

A. Strictly comply with manufacturer's instructions and recommendations and NEMA PB 2.1.  Coordinate installation with adjacent work to ensure proper sequence of construction, clearances and support.

B. Install units plumb, level and rigid without distortion to the switchboard cubicle(s).

3.03 TESTING

A. Perform factory and installation tests in accordance with applicable NEC, NEMA and UL requirements.

3.04 ADJUSTING AND CLEANING

A. Clean exposed surfaces using manufacturer recommended materials and methods.

B. Touch-up damaged coatings and finishes using non-abrasive materials and methods recommended by manufacturer.  Eliminate all visible evidence of repair.

3.05 WARRANTY

A. Equipment manufacturer warrants that all goods supplied are free of non-conformities in workmanship and materials for one year from date of initial operation, but not more than eighteen months from date of shipment.
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April 20, 2005


{Project Name}

Switchboards
16441-1

