Typical 16000 Specification

Panelboards, Transformers and Unitized Distribution Substations (UDS’s)


1 General

1.1  Scope

A.  This section includes the furnishing and installation at locations shown on the drawings of approved Unitized Distribution Substations (UDS’s) of a type indicated and specified herein. UDS’s shall consist of a dry-type transformer, panelboard and interlocked compartment primary and/or secondary protective disconnects all integrated by the manufacturer into a complete package.

1.2  Reference Codes and Standards

A.  Refer to Section 16010 for codes and standards.

B.  Panelboards shall comply with the following:

1.  UL Listing/ Approval

2.  UL Standards:

a.  Panelboards - UL67

b.  Cabinets and Boxes - UL50

c.  Circuit Breakers - UL489

3.  NEMA Standard PB1

4.  Federal Specifications

a.  W-C-375B

b.  W-P-1158

C.  Transformers shall comply with the following:

1.  NEMA Standard ST20.

2.  Applicable UL Standards

D.  UDS’s shall be UL listed.

2.  Products

2.1  General

A.  UDS’s shall house the transformers and panelboards specified herein and shall be of unitized construction with a factory-finished enclosure of the ratings indicated. UDS’s shall have rear chimney vents for transformer heat and shall have access for wire pulling and routing of conductors. UDS’s shall be VTI or equal as approved by the Engineer. Refer to UDS Schedule on the drawings.

B.  All UDS’s and circuit breakers shall be listed by Underwriters Laboratories and shall bear the UL label.

C.  UDS’s shall be dead front type unless otherwise noted on the drawings.

2.2  UDS Panelbaord Construction
A.  Interiors:

1.  All interiors shall be completely factory assembled. They shall be so designed that switching and protective devices can be replaced without disturbing adjacent units and without removing the main bus connectors.

2.  Panelboard bus structure shall have current ratings as shown on the drawings. Such ratings shall be established by heat rise tests with maximum hot spot temperature on any connector or bus bar not to exceed 50EC rise above ambient. Heat rise tests shall be conducted in accordance with UL Standard 67.

3.  Unless noted otherwise, full size neutral bus bars shall be provided. Neutral bussing shall have suitable lugs for each outgoing circuit requiring a neutral connection.

4.  Ground bus bars shall be provided in all panelboards.

5.  Bus arrangement shall be the distributed phase sequence type.

6.  All bus bars shall be aluminum or copper as specified on schedules.

7.  Panelboards specified for 208/120 volts, three phase, four wire, delta shall have the high phase on bus bar “B” phase.

8.  Provide 200% rated neutral bus for panelboards where indicated on the drawings.

9.  Sub-feed lugs shall be provided where indicated on the drawings.

B.  Cabinets:

1.  The panelboard assembly shall be enclosed in a welded steel cabinet. The rigidity and gauge of steel to be as specified in UL Standard 508.

2.  The panelboard shall be located in a separate isolated compartment with a hinged door with a mechanical interlock with the secondary main breaker operating mechanism.

3.  Wiring gutters shall be sized in accordance with UL Standard 67.

4.  The NEMA rating of each panelboard shall be indicated on the drawings.

5.  The panelboard compartment door shall have a lock latch door constructed for access to the branch circuit breakers and shall be provided with a dead front trim panel.

6.  The transformer shall be located in a separate isolated compartment at the bottom of the cabinet and be provided with an exhaust duct or chimney to exhaust the heat from the transformer out the top of the cabinet.

C.  Short Circuit Ratings:

1.  Each panelboard as a complete unit shall have a short circuit rating equal to or greater than the rating shown on the drawings. This rating shall be established by testing with the overcurrent devices mounted in the panelboard. The method of testing shall comply with UL Standard 67. The source shall be capable of supplying the specified panelboard short circuit current or greater. Testing of panelboard overcurrent devices for short circuit rating only while individually mounted is not acceptable. Testing of the bus structure by applying a fixed fault to the bus structure alone is not acceptable.

2.  Panelboards shall be marked with their maximum short circuit rating at the supply voltage.

3.  Series connected ratings are not acceptable.

2.3  UDS Circuit Breakers

A.  General Circuit Breaker Requirements:

1.  Circuit breakers shall be thermal magnetic, molded case type with inverse time current characteristics and of sizes as indicated on the drawings.

2.  Circuit breaker continuous ampere rating shall be clearly marked on the operating handle or case and shall be visible without the removal of the panelboard front or trim. Catalog number cross references will not be accepted.

3.  The secondary main circuit breaker and the primary breaker when required shall be in separate isolated compartments and shall have flange mounted operating mechanism with mechanically interlocked door and a bypass mechanism for authorized entry.

4.  Circuit breakers shall have an overcenter, trip free, toggle-type operating handle indication. Handles shall have “ON”, “OFF” and “TRIPPED” positions.

5.  Terminals shall be rated for use with 75 degree C or 90 degree C rated copper conductors operating at 75 degree C.

6.  Circuit breakers shall be calibrated for operation in 40 degree ambient temperature.

7.  Circuit breakers shall be bolt-on or plug-on type as specified.

8.  Circuit breakers shall comply with the following requirements:

a.  Circuit breakers shall have the interrupting capacities indicated on the UDS schedules.

b.  Circuit breakers shall be one, two to three pole with single toggle operating handle to assure simultaneous opening of all poles in multipole circuit breakers.

c.  Single pole 20 ampere circuit breakers intended to switch fluorescent lighting loads on a regular basis shall carry the “SWD” label for switching duty.

d.  Ground fault circuit breakers (GFCI) shall be provided as indicated on the drawings.

e.  HACR type circuit breakers shall be as indicated on the drawings for use with air conditioning, heating and refrigeration equipment.

f.  Provisions for additional breakers shall be such that no additional connectors will be required to add breakers.

g.  Each circuit breaker shall be permanently marked with individual circuit numbers in a uniform position. Handwritten circuit numbers will not be accepted.

h.  All branch circuit breakers shall be provided with provisions for pad locking in the “OFF” position.

2.4  Identification

A.  Refer to Section 16051 for nameplates and labels.

B.  Identification tags shall be permanently  affixed to each UDS and associated panelboard by the manufacturer to indicate type, style, catalog number, serial number. Order number, voltage, phase, wiring configuration, short circuit rating, ampere rating, main lugs, etc. The identification tags shall be metal plates with stamped or engraved lettering. Paper, stick-on type identification tags will not be acceptable.

2.5 UDS Panelboard Construction

A.  Bussing:

1.  Bus structure shall be insulated.

2.  Bus bar connections shall accept both bolt-on and plug-on circuit breakers without the need for additional mounting hardware.

B.  Cabinets and Fronts:

1.  Box shall be fabricated from welded heavy gauge steel with a rust resistant industrial finish.

2.  Doors shall be mounted with full length steel piano hinges.

3.  Directory frame and card with transparent plastic covering shall be provided on the inside of each panelboard door.

2.6  UDS Transformers

A.  Transformers shall be core and coil type.

B.  Transformer windings shall be copper or aluminum.

C.  Transformers shall have delta connected primary windings and wye type connected secondary windings unless otherwise noted on the drawings.

D.  All cores shall be constructed of high grade, non-aging silicon steel with high magnetic permeability and low hysteresis and eddy current losses. Magnetic flux densities are to be kept well below the saturation point. The core laminations shall be clamped together with structural steel angles. The core and coil assembly shall be bolted to the base of the enclosure but isolated therefrom by means of rubber, vibration absorbing mounts. There shall be no metal-to-metal contact between the core and coil and the enclosure.

E.  The core of the transformer shall be visibly grounded to the enclosure by means of a flexible grounding conductor sized in accordance with applicable NEMA, IEEE and ANSI standards.

F.  Transformers shall have Class H 220 degree C Insulation system with a  maximum temperature rise of 150 degree C above a 40 degree C ambient.

G.  The maximum temperature on the top of the enclosure shall not exceed 50 degree C rise above a 40 degree C ambient.

H.  Transformers shall be provided with four full capacity 2-1/2 percent taps below rated voltage and two 2-1/2 percent taps above rated voltage.

I.  The manufacturer shall certify that tests made under conditions set forth in the latest NEMA and ASA standards covering such tests have produced a  maximum audible sound level in the transformer as follows:

1.  15 to 50 KVA

45db

2.  51 to 150 KVA

50db

J.  Where transformers are indicated to have K ratings greater than 1.0, comply with the following additional requirements:

1.  Electrostatic shield between primary and secondary windings.

2.  Provide additional coil capacity to compensate for higher non-linear load losses with reduced core flux to compensate for harmonic voltage distortion.

3.  Double sized neutral conductors and neutral lugs shall be provided.

4.  The transformer manufacturer shall have provided additional testing conforming to IEEE C57.110;le\atest edition.

K.  Transformers shall be built and tested in accordance with the latest revised IEEE and NEMA standards. Transformers shall bear the Underwriters Label (UL) on all sizes.

3.  Execution

3.1  Installation

A.  UDS installation shall comply with the NEC.

B.  UDS shall be anchored to floor slabs in accordance with manufacturer’s recommendations.

C.  Lace feeder and branch circuit wiring with tie wraps in panelboard housing. All wiring shall be run square inside housing.

D.  Vacuum panelboard housing to remove all dust and dirt from housing prior to final turnover to owner.

E.  Provide typewritten directories in all panelboards.
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