SECTION 16400: LOW VOLTAGE SWITCHGEAR

SECTION 26 23 00: LOW VOLTAGE SWITCHGEAR

PART 1 GENERAL

1.01 The requirements of the Contract, Division [1] [01], and Division [16] [26] apply to work in this Section.

1.02 SECTION INCLUDES

1.03 RELATED SECTIONS

1.04 REFERENCES

A. The low voltage switchgear and protection devices in this specification are designed and manufactured according to latest revision of the following standards (unless otherwise noted).

B. ANSI C37.16, Low Voltage Power Circuit Breakers and AC Power Circuit Protectors, Preferred Ratings, Related Requirements and Application Recommendations for

C. ANSI C37.17, Trip Devices for AC and General Purpose DC Low-Voltage Power Circuit Breakers

D. ANSI C37.50, Switchgear - Low Voltage AC Power Circuit Breakers Used in Enclosures - Test Procedures

E. ANSI C37.51, Switchgear - Metal-Enclosed Low-Voltage AC Power Circuit Breaker Switchgear Assemblies - Conformance Test Procedures 

F. ANSI C39.1, Electrical Analog Indicating Instruments, Requirements for

G. ANSI/IEEE C37.13, In Enclosures, Low - Voltage AC Power Circuit Breakers Used

H. ANSI/IEEE C37.20.1, Metal-Enclosed Low Voltage Power Circuit Breaker Switchgear

I. ANSI/IEEE C37.27, Low-Voltage AC Non-Integrally Fused Power Circuit Breakers (Using Separately Mounted Current Limiting Fuses), Application Guide for

J. ANSI/IEEE C57.13, Instrument Transformers, Requirements for

K. ANSI/NFPA 70, National Electrical Code

L. CSA C22.2 No. 14, Industrial Control Equipment

M. CSA C22.2 No. 31 Switchgear Assemblies

N. CSA C22.2, No. 0, General Requirements of Canadian Electrical Code, Part II

O. IEEE C37.90.2 - 1987, Trial Use Standard Withstand Capability of Relay Systems to Radiated Electromagnetic Interference from Transceivers

P. NEMA SG 3, Low Voltage Power Circuit Breakers

Q. NEMA SG 5, Power Switchgear Assemblies

R. UL 1066, Low Voltage AC and DC Power Circuit Breakers Used in Enclosures

S. UL 1558, Metal-Enclosed Low-Voltage Power Circuit Breaker Switchgear

1.05 DEFINITIONS

1.06 SYSTEM DESCRIPTION

A. Low voltage, rear-accessible metal-clad switchgear for drawout power circuit breakers.

1.07 SUBMITTALS

A. Manufacturer shall provide 5 copies of following documents to owner for review and approval.

1. Front View

2. Plan View

3. Elementary Diagrams

4. Bill of Material

5. One Line Diagram

6. Installation Detail

1.08 PROJECT RECORD DOCUMENTS

A. Manufacturer shall submit 5 sets:

1. Include as built record drawings as follows:

a. Front View

b. Floor Plan

c. Elementary Diagram showing power, metering and control circuits

d. Switchgear internal wiring diagrams

e. Bill of Material 

f. One Line Diagram

2. Instruction books on major components

3. Installation drawings

4. Certified test reports (optional)

5. [Recommended renewal parts information]

1.09 OPERATION AND MAINTENANCE DATA

A. Manufacturer shall provide copies of installation, operation and maintenance procedures to owner in accordance with general requirements of Division [1] [01] and Division [16] [26].

B. Submit operation and maintenance data based on factory and field testing, operation and maintenance of specified product.

1.010 QUALITY ASSURANCE (QUALIFICATIONS)

A. Low voltage switchgear shall be completely factory assembled and metal enclosed. It shall consist of functionally compartmentalized units for removable power circuit breakers. The switchgear structure and breakers shall be the product of a single manufacturer.

B. Only manufacturers who have specialized in the manufacture and assembly of low voltage switchgear for 25 years will be considered.

C. Manufacturer's Certificate of ISO 9002 Compliance.

D. Switchgear shall be qualified for use in seismic areas as follows:

1. High seismic loading as defined in IEEE Std 693-1997, with 1.8 amplification factor .  

2. IBC-2003, Sds = 1.4g, Ss = 206%, Ip = 1.5, for all z/h greater than 0 and Sds = 2.0g, Ss = 300%, Ip = 1.5, for z/h equal to 0 in accordance with ICC-ES-AC156.

3. Seismic compliance shall be qualified only through shake table testing.  Compliance by calculation is not acceptable.  

1.011 REGULATORY REQUIREMENTS

A. Low voltage switchgear shall be listed by Underwriters Laboratories in accordance with standards listed in Article 1.03 of this specification and shall bear the UL label.

1.012 DELIVERY, STORAGE, AND HANDLING

A. Switchgear shall be provided with adequate lifting means and shall be able to be rolled or moved into installation position and bolted directly to floor without using floor sills.

B. Deliver, store, protect, and handle products in accordance with recommended practices listed in manufacturer's Installation and Maintenance Manuals.

C. Deliver each switchgear lineup in shipping sections for ease of handling. Each section shall be mounted on shipping skids.

D. Inspect and report concealed damage to carrier within specified time.

E. Store in a clean, dry space. Maintain factory protection or cover with [heavy canvas] [plastic] to keep out dirt, water, construction debris, and traffic. [Heat enclosures to prevent condensation.]

F. F. Handle switchgear in accordance with manufacturer's written instructions to avoid damaging equipment, installed devices, and finish. Lift only by installed lifting provisions.

1.013 PROJECT CONDITIONS (SITE ENVIRONMENTAL CONDITIONS)

A. Switchgear shall be located in well-ventilated areas, free from excess humidity, dust and dirt and away from hazardous materials. Ambient temperature of area will be between minus [30] and plus [40] degrees C. Indoor locations shall be protected to prevent moisture from entering enclosure.

1.014 SEQUENCING AND SCHEDULING

1.015 WARRANTY

A. Manufacturer warrants equipment to be free from defects in materials and workmanship for 1 year from date of installation or 18 months from date of purchase, whichever occurs first.

1.016 EXTRA MATERIALS

A. Provide [parts] [spares] as listed herein.

1.017 FIELD MEASUREMENTS

A. Make all necessary field measurements to verify that equipment shall fit in allocated space in full compliance with minimum required clearances specified in National Electrical Code.

PART 2 PRODUCTS

2.01 MANUFACTURER

A. General Electric Company products have been used as the basis for design. Other manufacturers' products of equivalent quality, dimensions and operating features may be acceptable, at the Engineer's discretion, if they comply with all requirements specified or indicated in these Contract documents.

2.02 EQUIPMENT

A. Furnish General Electric AKD-10 Low Voltage Switchgear with GE WavePro type circuit breakers as indicated in drawings.

2.03 COMPONENTS

A. Refer to Drawings for: actual layout and location of equipment and components; current ratings of devices, bus bars, and components; voltage ratings of devices, components and assemblies; and other required details.

B. General

1. The AKD-10 low voltage switchgear shall be rated [ ___ ] volts, 3 phase, [3-wire] [4-wire] with [50 percent neutral] [100 percent neutral], [50] [60] HZ.

2. Switchgear shall include all protective devices and equipment listed on drawings with necessary interconnections, instrumentation and control wiring.

C. Enclosure

1. Switchgear shall be furnished with an [indoor NEMA 1] [indoor drip proof] [outdoor NEMA 3R-non walk-in] [outdoor NEMA 3R-walk-in] enclosure.

D. Structure

1. Switchgear assembly shall be [UL-1558] listed and be labeled where possible. All live components shall be contained in a grounded metal enclosure 92 inches high and [60] [67] [74] [81] inches deep.

2. Individual vertical sections shall be [22] [30] [38] inches wide and constructed of bolted 11-gauge modular steel frames with removable plates. Each breaker compartment shall be completely isolated from other breaker compartments by grounded metal barriers. Barriers shall isolates the breaker compartments from the busbar system.

3. Furnish a front hinged door with a quarter turn latch [and padlocking provision] for each breaker and metering compartment.

4. Furnish [bolted covers] [split hinged covers which can be bolted closed] [full height hinged covers which can be bolted closed] for each cable compartment.]

5. Switchgear shall have a rear cable and terminal compartment for cable termination and installation. Cable bending space shall meet National Electrical Code requirements. 

6. Auxiliary / transition section(s) shall be supplied and equipped with [devices as shown on the appropriate drawings] [devices as herein described] [all necessary devices requested to perform the specified breaker and equipment functions] including [auxiliary relays, ] [primary and control circuit fuse blocks, ] [potential transformers]  and [control power transformer]. The section(s) shall have hinged doors over each compartment.

7. [Switchgear shall be provided with UL service entrance label, and incoming line isolation.]

8. [Switchgear shall be provided with side barriers between sections.]

9. [Pull boxes shall be supplied for the width and depth of the cable compartment and shall be [15] [22] [29] inches high and include screw cover plates.]

10. [Integral breaker lifting device shall be rail mounted on top of equipment, hand operated and movable.]

NOTE TO SPECIFIER:  INTEGRAL BREAKER LIFTING DEVICE IS STANDARD IN NEMA 3R WALK-IN STYLE ENCLOSURES.  LIFTING DEVICE CANNOT BE FIRNISHED ON NEMA 1 INDOOR DRIPPROOF ENCLOSURES.

11. [Furnish space heaters in each vertical section: 1000 W at 240V / 250 W at 120V.]

12. [Furnish cable supports for each vertical section.]

13. [Furnish a drip-proof roof for indoor equipment.] 

SPECIFIER NOTE: LEADS OUT BELOW, ONLY, AND THERE SHALL BE NO INTEGRAL BREAKER LIFTING DEVICE WHEN USING A DRIP-PROOF ROOF.

14. [Control power shall be [local] [remote] rated[3] [5] [7.5] [10] KVA or as indicated on drawings.] 

15. [On multi-source switchboards with AC control power, control power automatic throw-over equipment shall transfer control bus from one control power source to another when one is de-energized.]

16. Outdoor switchgear

a. Outdoor switchgear shall be similar to indoor assemblies, except that it shall be fully weatherproofed, housed in a factory assembled outdoor enclosure.

b. Enclosure shall have lifting plates at base of structure, hinged aisle doors with rubber gaskets and padlocking provisions, asphalt base undercoating on the exterior bottom, interior lights, 1 space heater per vertical section, a ground fault interrupter receptacle, a light switch and a space heater switch.

c. Furnish a walk-in enclosure that shall include front aisle space for breaker maintenance and inspection that extends full length of the equipment, sloping roof, rear bolted hinged doors, breaker lifting device and storage provision for hoist operating crank] [ and hinged rear doors with lockable T-handles and three point catch].

d. Furnish front doors at each end of the walk-in enclosure. The aisle access door at one end shall be the width of two adjacent sections to allow easy installation or removal of power circuits breakers from the enclosure. This doublewide opening shall have two doors that are hinged on opposite sides. One of these doors shall be equipped with a panic bar.

e. All aisle front doors shall be capable of being padlocked.

f. [Provide wire mesh over louvers and rodent guards, ][thermostat, ] [humidistat, ] [3] [5] [7] [10] KVA control power transformer.]

E. Bus Bars

1. Bus bars shall be full-sized as indicated in drawings.

2. Bus bar material shall be copper, fully [tin -plated] [silver-plated] after fabrication, bolted at vertical-to-horizontal bus connections and at points where the vertical bus connects to bus bars supplying power to circuit breaker compartments.

3. All bolted joints for bus interconnections and connection to equipment shall be [tin-plated] [silver-plated] copper.

4. Main and riser busses shall be fully isolated from breaker, instrument and auxiliary compartments.

5. Bus arrangement shall be designed to permit future additions.

6. Vertical busses shall be held rigid in a support structure of non-hygroscopic and flame retardant molded, glass reinforced polyester.

7. [Furnish an insulated / isolated bus system which fully insulates the horizontal main bus with a fluidized epoxy coating and isolates each phase of the vertical riser bus with molded polyester glass barriers. Main bus joints shall be accessible through removable / replaceable covers. No live connections shall be accessible from the rear except the breaker load side terminals.]

SPECIFIER NOTE -- 5000A BUS IS ALWAYS FURNISHED AS BARE BUS. VERTICAL BUS IN 4000A BREAKER SECTIONS IS EITHER FURNISHED AS A BARE BUS OR WITH BUS COMPARTMENT BARRIERS.

8. [Vertical and horizontal busses shall be isolated from cable compartment by glass reinforced polyester barriers. No live connections shall be accessible from the rear except the breaker load side terminals.]

9. Continuous current rating will be based on temperature rise as limited by ANSI/IEEE standards and will be demonstrated by design tests. If a main circuit breaker, bus tie circuit breaker, incoming bus duct or cable is provided, the continuous rating of the bus will be equivalent to the frame size rating of the main breaker, bus tie breaker, incoming bus duct or cable. All line and load side bussing shall be rated to carry full frame size continuous current rating of breaker to which they are connected. Breaker load side bars shall be insulated.

10. Breaker primary disconnects (moveable and fixed) shall be silver-plated copper-to-copper.

11. Main bus bars shall be braced to withstand short circuit mechanical forces exerted during a short circuit of [65kA] [100kA] [150kA] [200kA] RMS symmetrical. Other buswork shall be braced to withstand mechanical forces exerted during a short circuit equivalent to the maximum interrupting capacity of the associated circuit breakers, or the maximum let-through current in the case of the load side of a fused circuit breaker.

12. Where a bus-sectionalizing breaker is present, busses on both sides of the breaker shall be isolated from each other. Where an incoming line or main breaker is present, incoming line conductors shall be isolated from main bus.

13. A copper, [800] [1600] ampere, ground bus shall be secured to each vertical section structure. Ground bus shall extend entire length of switchgear and shall be equipped with a 4/0 terminal for connection to purchaser's ground system. Furnish a lug strap for each vertical feeder section for feeder breaker ground lugs.

F. Service Entrance

1. Service Entrance shall comply with UL Service Entrance requirements, which include service entrance label, incoming line isolation barriers, and neutral connection to switchgear ground.

G. Incoming Line Section

1. Incoming line section shall be [3- wire] [4-wire], [1600A] [2000A] [3200A] [4000A] [5000A]

2. Incoming line shall be [main cable connection with mechanical lugs.] [Main cable connection with compression lugs.] [Transition to a GE transformer.] [Spectra busway connection which will include cutout in the switchgear top plate.]

H. Breaker Compartment

1. Each low voltage power circuit breaker shall be mounted in a separate compartment. Each compartment shall have grounded metal barriers at top, bottom, front and side and a flame retardant, track resistant glass reinforced polyester base barrier at the rear.

2. Furnish each compartment with draw-out rails, stationary breaker contacts, mechanical interlocks and required control and indicating devices.

3. Furnish a guide rail system that shall ensure accurate alignment of breaker primary and secondary contacts during drawout operation.

4. Draw out mechanism shall retain removable element in connected position and shall overcome mechanical resistance of making and breaking the contacts of the self coupling primary and secondary disconnects.

5. Positive mechanical interlocks shall prevent breaker from being racked in or out unless breaker is open. The interlock shall prevent breaker from being closed while it is being racked in or out. Circuit breaker can be closed only in connected or test positions. Limit stop shall be provided in withdrawn position.

6. A true closed-door drawout mechanism shall permit circuit breaker to be moved from the connected to disconnected position without opening the circuit breaker cubicle door. Draw out mechanism shall provide four distinct positions for circuit breaker: connect, test, disconnect, and withdrawn. Mechanism shall be able to be operated without opening door over circuit breaker. An indicator shall be provided on the front of the breaker to show position of circuit breaker. [Furnish a position switch with ] [2NO-2NC contacts.] [6NO-6NC contacts.]

7. Breaker frame shall be grounded to the switchgear throughout travel of draw out mechanism.

8. Breaker doors shall be provided without ventilation slots and shall be able to be closed when the breaker is in any of the drawout mechanism positions.

9. Padlocking provision shall permit locking breaker in test and disconnect positions. Drawout rails shall accept up to three padlocks to prevent the unauthorized installation of a breaker into an empty cubicle. [Compartment doors shall be able to be padlocked.]

10. Furnish each breaker compartment with a steel auxiliary panel for mounting breaker control test switches and fuses and pilot lights. Provide direct access to these panels to facilitate routine maintenance and quick, safe replacement of fuses and lamps without opening the cubicle door or panel. The panel shall contain:

a. Engraved circuit breaker nameplate

b. [Pilot lights for breaker open / closed indication]

c. [Fuses for breaker close and trip circuits]

d. [Toggle switch to test breaker close and trip circuits with breaker in Test position.]

11. Each breaker cubicle shall contain a rugged, positive rejection system so that only the breaker frame for which the cubicle was designed can be inserted.

12. [Furnish shutters for main [and ] [tie ] [and ] [feeder ] [breaker compartment(s)] [and the fuse rollout] [in double ended substations.  Shutters shall cover breaker primary line and load disconnects with the breaker [and fuse rollout] [ removed from compartment.]

SPECIFIER NOTE: A 1600A FRAME FUSED BREAKER WITH 2500A CURRENT LIMITING FUSES WILL NOT ACCEPT A SHUTTER.

13. [When specified for a future breaker, the compartment shall be completely equipped for the future addition of a power circuit breaker element including all specified electrical connections. Provide a reusable metal barrier for the opening in the breaker compartment door. ]

14. [Field convertible blank or space compartments for [800] [1600] [2000] [ ampere breakers] shall be supplied as specified or as shown on the drawings. The space compartment shall have line-side bus connections only. Load-side bus, drawout rails, secondary disconnects and cubicle door with the breaker cutout shall be available for field installation at a later date.]

2.04 CIRCUIT BREAKERS

A. Circuit breakers shall be individually mounted, drawout, low voltage devices, metal frame construction, [manually] [electrically] operated as indicated [on drawings] with features and accessories as described in this specification.

B. Interrupting mechanism shall contain arc chutes to suppress arcs and cool vented gases. (Breaker cubicles shall not requires ‘flash shields’.)

C. Interphase barriers of insulating material shall isolate each breaker pole.

D. The breaker front shall have standard padlocking provisions to lock the breaker open and mechanically trip-free. The padlock provision shall accept up to three padlocks with one-quarter to three-eighth inch diameter shanks.

E. Each drawout breaker shall have provisions for up to 72 dedicated secondary disconnects.

1. All breaker control circuits and trip unit inputs / outputs shall be wired through the secondary disconnects.

2. Secondary disconnects shall be self-aligning. They shall automatically couple with mating points in the breaker cubicle with the breaker in the “test’ or ‘connect’ position.

F. Circuit breakers shall have a rejection system that will only allow breakers of the correct ampere rating to be installed in the cubicle. A breaker with a higher short circuit rating may be mounted in the cubicle, if it has the same frame rating. Integrally fused breakers shall not be allowed to be mounted in cubicles for unfused breakers.

G. Breakers shall have a rugged guide bar that ensures alignment of primary and secondary disconnects as the breaker is racked into the ‘test’ or ‘connect’ position.

H. Drawout breakers shall have wheels to allow rolling the breaker into the cubicle, once it is installed on the drawout rails.

I. Complete breaker operating status shall be available at the front of the breaker. Indicators in the breaker escutcheon shall provide closing spring status (charge / discharge), breaker main contact status (open / closed) and breaker drawout position (connect / test / disconnect).

J. Circuit breakers shall be rated to carry 100 percent of the breaker current rating continuously.  Provide breakers with current ratings as indicated on drawings.

K. Minimum interrupting ratings shall be as shown on the drawings.

L. Circuit breakers shall have true 30 cycle withstand capability equal to the breaker short time interrupting rating.

M. The circuit breaker shall not have a hidden instantaneous or a making current release to achieve short time withstand ratings.

N. Control voltage for electrically operated breakers [__] [AC] [DC]

O. Provide a true two-step, stored energy mechanism which shall provide quick-make and quick-break operation, including charge-after-close operation.

P. Closing springs shall be able to be discharged without closing main contacts.

Q. Maximum closing time shall be 5 cycles at nominal control voltage.

R. Each breaker shall have a flush-mounted, retractable charging handle and close / open pushbuttons. The handle shall be able to completely charge an electrically operated breaker, if control power is lost during the charging operation.

S. All manual charge / close / open control operators shall be accessible from the breaker cubicle front with the breaker installed and the cubicle door closed.

T. Mechanical interlocks shall prevent moving the breaker from the ‘connect’, ‘test’ or ‘disconnect’ position unless the main breaker contacts are open.

U. The breaker shall be prevented from closing during any racking operation and shall remain trip free except in the ‘test’ or ‘connect’ position.

V. A mechanical interlock shall discharge the energy in the closing springs before the breaker is withdrawn from the cubicle.

W. The ‘test’ position shall permit operating the breaker while disconnected from power circuits.

2.05 CIRCUIT BREAKER TRIP UNITS

A. The breaker trip unit shall be front mounted and shall allow full access to all trip unit information (listed below) with the breaker cubicle door closed.

1. Trip status

2. Pickup and delay settings

3. Trip targets

4. Metering

B. The trip unit shall have a removable, sealable cover installed over the trip unit to limit access.

C. Trip settings, metering and trip target information shall be accessible with the sealable cover installed.

D. Trip unit setting cannot be changed unless the sealable cover is removed.

E. Each circuit breaker shall be equipped with a protective trip unit system to open the breaker for overloads, short circuits [and ground faults] as specified in the following subparagraphs. The protective trip unit system shall consist of a solid-state, microprocessor-based trip unit, current sensors, trip actuator and interchangeable rating plugs.

F. As a minimum, the trip unit shall have the following features and functions:

1. The housing shall be a metallic enclosure to protect against magnetic interference, dust and other contaminants.

2. The protective system shall have reliable programmable controls with repetitive accuracy and precise unit settings.

3. All current sensing shall employ true RMS technology for detecting overloads, [short time] overcurrent [and ground fault] conditions.

4. A high contrast, liquid crystal display (LCD) unit shall display settings, trip targets, and the specified metering displays. The trip unit shall be equipped with long-life lithium batteries, with automatic time delay shut-off feature, to provide both programming and observation of trip targets or other functions when the breaker is de-energized.

5. A multi-button keypad to provide local setup and readout on the LCD of all trip settings, metering values, and trip targets.

6. Field installable, interchangeable rating plugs. It shall not be necessary to change or remove the trip unit to change the trip rating. Rating plugs shall contain rejection features to prevent installation of a plug with an incorrect current sensor rating.

7. Integral test jack for connection of a battery pack or test kit to the breaker.

8. A cover with provisions for sealing the rating plug, the trip unit and the “ENTER” key on the protective trip unit to make the installation tamper-resistant. All trip unit settings, ratings, and target information shall be capable of being viewed with the cover in place.

9. Noise immunity shall meet the requirements of IEEE Standard C37.90.2

10. The trip unit shall have an integral, resettable trip counter to record the number of long time, short time, instantaneous and ground fault trips. Trip target information shall include fault current magnitude and phase for long time and short time trips and fault current magnitude (as a function of the sensor rating) for ground fault trips. When the trip unit is supplied with additional protective relay functions, the display shall also provide target indication for each type of protective relay trip.

11. The trip unit shall display trip targets for longtime, short time, instantaneous and ground fault trips.

12. All trip unit settings and trip target information shall be stored in nonvolatile memory.

13. [The ground fault function, when specified, shall contain a memory circuit to integrate low level arcing fault currents with time to sum intermittent ground fault current spikes.]

G. The trip units for the main [and tie] breakers shall include the following protective functions:

1. Adjustable long time current settings.

2. Adjustable long time delay with four time delay bands.

3. Long time pickup warning indicator.

4. Trip targets for overload, short circuit <and ground fault>.

5. [Adjustable short time pickup and delay, with three delay bands, and switchable I²t ramp.]

6. [Adjustable ground fault pickup and time delay, with three delay bands, and switchable I²t ramp.]

7. [Zone selective interlocking, ground fault only.] [Zone selective interlocking, ground fault and short time.]

H. The trip units for feeder breakers shall include the following protective functions:

1. Adjustable long time current settings.

2. Adjustable long time delay with four time delay bands.

3. Long time pickup warning indicator.

4. Trip targets for overload, short circuit [and ground fault].

5.  [Adjustable short time pickup and delay, with three delay bands, and switchable I²t ramp.]

6. [Adjustable instantaneous pickup.]

7.  [Adjustable ground fault pickup and time delay, with three delay bands, and switchable I²t ramp.]

8. [Zone selective interlocking, ground fault only.] [Zone selective interlocking, ground fault and short time.]

I. The trip units shall include the following metering functions, which shall be displayed on the LCD (if the manufacturers trip unit can not incorporate the specified functions, separate device(s) with equal function shall be provided for each breaker):

1. Current, RMS (A or KA), each phase, ± 2.0 percent accuracy.

2. [Voltage, RMS (V), line-to-line or line-to-neutral, ± 1.5 percent accuracy.]

3. [Energy (kWh, MWH, GWH), total, ± 3.5 percent accuracy, user resettable.]

4. [Demand (kWh, MWH, GWH) over an adjustable time period of 5 to 60 minutes, ± 3.5 percent accuracy.]

5. [Peak Demand (KW, MW), ± 3.5 percent accuracy, user resettable.]

6. [Real power (KW, MW), line-to-line, line-to-neutral, ± 3.5 percent accuracy.]

7. [Total (apparent) power (KVA, MVA), line-to-line, line-to-neutral, ± 3.5 percent accuracy.]

8. [Frequency (Hz), ± 1Hz accuracy.]

J. Current sensors shall be mounted on the breaker frame and shall use encapsulated construction to protect against damage and moisture. For ground fault protection of four-wire power systems, a fourth, neutral current, sensor shall be mounted in the cable compartment, and shall be compatible with the phase current sensors.

K. [The trip unit shall include all of the following protective functions. It shall be possible to disable, by user programming, any combination of unwanted protective functions. Except for reverse power, relay settings shall be in 1 percent steps over indicated range. Each function shall have a time delay, adjustable in 1-second increments (1 to 15 seconds) and shall be able to be switched OFF.

1. Undervoltage, adjustable pickup - 50 to 90 percent, adjustable delay -.1 to 15 seconds

2. Overvoltage, adjustable pickup - 110 to 150 percent, adjustable delay - 1 to 15 seconds.

3. Voltage unbalance, adjustable pickup - 10 to 50 percent, adjustable delay - 1 to 15 seconds.

4. Current unbalance, adjustable pickup - 10 to 50 percent, adjustable delay - 1 to 15 seconds.

5. Reverse power, selectable direction, adjustable pickup - 10kW to 990kW, adjustable delay - 1 to 15 seconds.]

L. [The trip unit shall include communication capability.  The trip unit, through dedicated secondary terminals on the breaker, shall provide a communication port for communication with and access to a remote computer via the breaker supplier’s standard communication network and protocol.  All metering, setpoints, protective trip counts, and other event signaling shall be retrievable by the remote computer.]

M. Provide the following circuit breaker accessories [as indicated on the drawings.

1. [Auxiliary switch, [3NO/3NC] [6NO/6NC] contacts]

2. [Shunt trip]

3. [2nd  shunt trip]

4. [Undervoltage release [with time delay]]

5. [Electric lockout device to disable manual closing]

6. [Bell alarm [with] [without] [lockout,] two-SPDT contacts and mechanical target, resettable from breaker front]

7. [Non-resettable operations counter]

8. [Remote charge indicator contact (1-NO) for electrically operated breakers only ]

9. [“Hidden-on” (limited access) close button (electrically operated breakers, only)]

10. [Remote close accessory for manually operated breakers]

2.06 WIRING

A. Control wiring shall be #14 SIS, enclosed in top and vertical metal wiring troughs.

B. Furnish fuse holders in switchgear when required.

C. Terminal blocks for external connections shall be heavy duty, molded, one-piece type, rated 600 volts, 50 amperes.

D. Terminal blocks shall be mounted in the rear cable compartment, easily accessible, away from the runbacks and cable terminals.

E. Furnish a bolted steel cover to enclose the terminal blocks.

F. Control wires leaving the switchgear shall be terminated on terminal blocks with suitable numbering strips. [Provide marking sleeves on all switchgear control wiring, heat stamped with wire origin and / or destination information.]

G. Interconnection of control wiring across shipping splits shall be accomplished by terminal blocks in the control wiring trough on the top of the equipment.

2.07 AUTOMATIC THROWOVER CONTROL

A. Provide automatic transfer control equipment to transfer a load bus from its normal source of supply to an alternate source. Voltage sensing on each source shall be [single phase] [three phase] [ with loss of phase protection].  All transfer scheme logic shall be incorporated into and executed by a programmable Logic Controller (PLC). The PLC shall receive the following inputs: source voltage status as sensed by the voltage relays, breaker status (open, closed, tripped on fault) for main [and bus tie] breakers. Interposing relays shall be provided for interfacing the PLC outputs with the circuit breaker close and trip circuits. Additional PLC outputs shall be provided for local indication of the following: transfer scheme status (auto-blue / manual-white) and PLC fault (amber). If the control power source for the PLC is derived from within the switchgear, provide a dedicated "hold up device" for the PLC to ride through any momentary switching of control power sources. [The PLC programs shall be executed without interruption during an undervoltage [or loss of phase ] condition].

B. Basic PLC logic features shall include: interlocking of the main [and bus tie ] [breakers ] to prevent paralleling sources; time delay for initiating a transfer upon an undervoltage [or loss of phase ] condition; time delay for return to normal after the undervoltage [or loss of phase] condition has been corrected; and blocking transfer, if the main [or bus tie] breaker trips due to a fault.

C. Description of operation - three breaker transfer (main-tie-main), delayed transfer / delayed return. Under normal conditions both main breakers are closed and the bus tie breaker is open. The transfer system selector switch is in the auto position. When an undervoltage [or loss of phase] condition is detected, the PLC receives an input from the voltage sensing relays. The PLC program executes, tripping the affected main breaker by its interposing trip relay after the programmed time delay. The PLC senses the open main breaker status and the program immediately closes the bus tie breaker by its interposing close relay. With the return of the affected source, the PLC trips the bus tie breaker by its interposing trip relay after the programmed time delay. The PLC senses the open tie breaker and the program immediately recloses the open main breaker by its interposing relay. Simultaneous loss of both sources shall not cause any change in breaker status. Upon return of one source, the PLC shall immediately trip the main breaker without voltage and close the bus tie breaker. 

D. Manual operation--Control switches for the main and bus tie breakers are inoperative when the transfer system control selector switch is in the auto position. Turning the transfer system control selector switch to the manual position allows the main and bus tie breakers to be manually closed and tripped via their control switches. Electrical interlocking in the breaker close circuits prevents both main breakers and the tie breaker from being closed at the same time. Redundant electrical interlocking, separate from the PLC, shall be provided for the main and tie breakers and shall be operational only when the automatic transfer system is in the manual mode. To transfer the loads from one source to the other, the affected main breaker must first be opened and then the bus tie breaker can be manually closed. To return to normal, trip the bus tie breaker and reclose the main breaker via their respective control switches.

E. The GE 90/30 PLC shall be able to communicate via RS485 / Modbus RTU protocol.]

2.08 UTILITY METERING COMPARTMENT

A. Furnish a utility metering compartment to meet requirements of <utility name.>

1. Metering compartment shall have removable links in bus work for utility supplied current transformers. Comply with all utility company requirements for service entrances and provide mounting in the compartment for utility supplied metering devices as required.

2.09 USER METERING

A. Provide a hinged instrument panel for metering in the top compartment.

NOTE TO SPECIFER:  SPECIFIER TO PASTE IN METERING SPECIFICATION SECTIONS FOR SPECIFIC METERS INCLUDING POWER MONITORING COMMUNICATIONS IF APPLICABLE FOR USE IN THE SWITCHGEAR EQUIPMENT.
EPM5200
BASIC METERING

EPM5300/5350
THD AND K-FACTOR IN ADDITION TO BASIC METERING

PQM II 

WHEN WAVEFORM CAPTURE AND EVENT MONITORING ARE DESIRED IN ADDITION TO BASIC METERING

PQM II WITH MULTINET OR EPM5350 

DIRECT ETHERNET CONNECTION

EPM9650
HIGH ACCURACY, TRANSIENT EVENTS, DIRECT ETHERNET CONNECTION, WEB SERVER CAPABILITY, ETHERNET GATEWAY CAPABILITY

2.010 METERING TRANSFORMERS

A. All instrument transformers shall be UL listed and classified as indicated in drawings.

B. Current Transformers shall be as shown on drawings with burden and accuracy to support connected meters and relays as required by [ANSI/IEEE C57.13]. 

C. Potential transformers shall be provided where indicated on drawings with burden and accuracy to support connected meters and relays as required by [ANSI/IEEE C57.13]. 

2.011 ACCESSORIES

A. [Furnish a portable breaker lifting device.]

B. [Furnish a portable static full function test set to check time current characteristics of the trip unit (GE cat. # TVRMS2).]

2.012 TESTING

2.013 FINISH

A. Paint shall be light gray epoxy electro-deposition ANSI 61. Paint qualification test shall be per UL-1558 and ANSI/IEEE C37.20.1.

PART 3 EXECUTION

3.01 EXAMINATION

A. Verify that switchgear are ready to install.

B. Verify field measurements are as [shown on Drawings] [instructed by manufacturer].

C. Verify that required utilities are available, in proper location and ready for use.

D. Beginning of installation means installer accepts conditions.

3.02 LOCATION

3.03 INSTALLATION

A. Contractor shall furnish and completely install all switchgear as show on drawings and per manufacturer's instruction books.

3.04 FIELD QUALITY CONTROL

A. Refer to manufacturer's instruction books for details.

3.05 ADJUSTING

A. Refer to manufacturer's instruction book to make adjustments to circuit breakers and switchgear, as required.

B. Set trip units per Engineer's recommendations.

C. [Provide services of qualified factory trained field engineer to supervise installation and check out of switchgear for  __ days.]

3.06 CLEANING

A. Clean switchgear interiors to remove construction debris, dirt, and shipping materials.

B. Repaint scratched or marred exterior surfaces to match original finish.

3.07 TRAINING

A. Provide services of factory trained Field Engineer for training at owner's job site. Training shall include instructions on adjusting, servicing, and maintaining switchgear assemblies.  Field Engineer shall be at the site for ___ days.

END OF SECTION
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