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SECTION 262413 - LOW VOLTAGE SWITCHBOARDS (SWITCHGEAR) 

PART 1 - GENERAL 

1.1 SCOPE OF WORK 

A. The Contractor shall furnish and install all switchboards as specified herein and as shown on the 

Contract Drawings. All switchboards shall be UL listed. 

1.2 POWER SYSTEM STUDIES 

A. Refer to specification Section 260573 for study requirements. 

PART 2 - PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS (BABAA Requirements Apply) 

A. Eaton, Square D, or equal. 

2.2 EQUIPMENT 

A. Low Voltage Switchboard (Front Access Only) 

1. General Construction 

a. All low voltage power distribution equipment shall be by the same manufacturer as 

the motor control equipment. The power distribution switchgear shall be of the 

required number of vertical sections bolted together to form one rigid switchboard 

nominally 90 inches high incorporating switching and protective devices of the 

number, ratings and type noted herein or as shown on the Contract Drawings with 

all interconnections, instrumentation, and control wiring. Switchboard construction 

shall be of the universal frame type using die-formed members bolted and braced 

through the exclusive use of self-tapping bolts. The sides, top, and rear shall be 

covered with removable screw-on plates having formed edges all around. Front 

plates shall be sectionalized and removable. All front plates shall be fabricated 

from code gauge steel and shall have formed edges all around. Ventilation 

openings shall be provided where required. All covers shall be secured by self-

tapping screws. 

b. The bus shall be tin plated aluminum of sufficient size to limit the temperature rise 

to 65 degrees Celsius based on UL tests and adequately braced to withstand 

mechanical forces exerted during short circuit conditions when directly connected 

to a power source having the indicated available short circuit current. All 

connections shall be tightly bolted. 

c. Small wiring, necessary fuse blocks and terminal blocks within the switchboards 

shall be furnished when required. All groups of control wires leaving the 
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switchboard shall be provided with terminal blocks with suitable numbering strips. 

All hardware used on conductors shall have a high tensile strength and anti-

corrosive zinc plating. 

d. A ground bus shall be furnished firmly secured to each vertical section structure 

and shall extend the entire length of the switchboard. A ground lug shall be 

furnished, attached to the ground bus in a convenient location. 

e. The switchboard shall be provided with adequate lifting means and shall be 

capable of being rolled or moved into installation position and bolted directly to 

the floor without the use of floor sills. 

f. A-B-C-N type bus arrangement, left-to-right, top-to-bottom, and front-to-rear; as 

viewed from the front shall be used throughout. 

g. Shop drawings shall be furnished providing the following information: 

switchboard voltage/current ratings, overall outline dimensions including available 

conduit space, switching and protective device amp ratings and frame size; bussing 

dimensions/ratings; and one line diagram. Adequate conduit space shall be 

provided to meet NEC requirements. 

h. Service manuals shall be provided on all equipment and accessories. The service 

manuals shall be bound in 3-ring, loose-leaf notebooks. 

i. Each switching and protective device shall be provided with visible means of on-

off identification. All terminals shall be of the anti-turn solderless type suitable for 

Cu or Al cable of sizes shown on the Contract Drawings. 

j. All interior and exterior steel surfaces of the switchboard shall be properly cleaned 

and finished with enamel over a rust-inhibiting phosphatized coating. Finish color 

shall be manufacturer’s standard gray. 

k. All sections of the switchboard shall be 20 inches deep minimum, except service 

sections containing large ampacity main circuit breakers or pressure contact type 

main fusible switches, which may be deeper up to a maximum dimension of 54 

inches. All sections of the switchboard shall line up front and rear so that the back 

of the complete structure may be placed flush against a wall and the front will not 

have sections protruding into the room different depths. 

l. Construction shall allow maintenance of incoming line terminations, main device 

connections, and all bus bolted connections to be performed without rear access. 

The feeder or branch devices shall be removable from the front and shall be panel 

mounted with the necessary device line and load connections front accessible. 

m. The main horizontal bus bars shall be mounted on glass polyester insulators with 

all 3 phases arranged in the same vertical plane. The main bus shall have a 

maximum ampacity as required and shall be braced for short circuits up to 65,000 

RMS amps. Main bus splices shall be supplied between adjacent distribution 

sections. 

n. Vertical sections shall be completely factory assembled, wired, and tested before 

delivery. Design shall meet NEC and NEMA standards as well as OSHA 

requirements. Individual vertical sections shall be designed for bolting together at 

the job site. Thirty-six inch wide switchboard matting shall be provided on the 

floor to run the full length of the switchboard. 

2. Circuit Breakers 

a. Main and Feeder Breakers 

1) The breakers shall be operated by a toggle type handle and shall have a 

quick-make, quick-break over-center switching mechanism that is 
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mechanically trip free from the handle so that the contacts cannot be held 

against short circuits or abnormal currents. Tripping due to overload or short 

circuit shall be clearly indicated by the handle automatically assuming a 

position midway between the manual on and off positions. All latch surfaces 

shall be ground and polished. All poles shall be so constructed that they 

open, close, and trip simultaneously. 

2) Breakers must be completely enclosed in a molded case. Interchangeable 

trip units shall be sealed to prevent tampering. Ampere ratings shall be 

clearly visible. Contacts shall be of non-welding silver alloy. Arc extinction 

must be by means of arc chutes, consisting of metal grids mounted in an 

insulating support. 

3) The minimum interrupting ratings of the circuit breakers shall be at least 

equal to the available short circuit current at the line terminals. Circuit 

breaker ratings, and modifications, shall be as shown on the Contract 

Drawings. 

4) The breakers shall have solid state trip elements with associated current 

monitors and the transfer shunt trips completely factory assembled and 

tested, and a push-to-trip button to mechanically check the trip mechanism 

or for use under emergency trip conditions. 

5) The breakers shall have adjustable rating plugs to permit adjustment of the 

selected continuous current rating from 70 percent to 100 percent of the plug 

nameplate rating to provide the closest possible level of overload protection. 

An interlock in the rating plug will trip if an attempt is made to remove the 

plug with the breaker in the “on” position. With the plug removed, the 

breaker cannot be closed. 

6) The breakers shall be equipped with an adjustable magnetic trip for all three 

poles which simultaneously adjusts the short delay from instantaneous at 

low setting to maximum of 10 cycles at high setting. Trip times and ratings 

shall not be affected by temperature changes. 

7) The breaker shall be equipped with integral, adjustable ground fault 

protection (if required). 

8) Where the highest continuous current trip setting for which the actual 

overcurrent device installed in a circuit breaker is rated or can be adjusted is 

1200A provide Alternate Maintenance Setting (AMS) switch  and 

Restraint Interface Module (RIM) to provide energy reducing maintenance 

switching in accordance with section 240.87 of the 2014 NEC. Provide local 

status indication. AMS switch shall set the circuit breaker trip to “no 

intentional delay” to reduce clearing time while worker is working within 

the arc-flash boundary. 

B. Electric Circuit Monitors 

1. Circuit Monitor Installation 

a. Electronic circuit monitors shall be installed by the equipment manufacturer for all 

circuits as indicated on the Contract Drawings. 

b. All control power, CT, PT, and communications wire shall be factory installed and 

harnessed within the lineup. 

c. Where external circuit connections are required, terminal blocks shall be provided 

and the manufacturer’s shop drawings must clearly identify the interconnection 

requirements, including wire type, to be used. 
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d. This equipment shall be Square D Power Logic, Eaton IQ Data Plus II, or equal.  

2. Circuit Monitor Characteristics 

a. The electronic circuit monitors shall accept inputs from industry standard 

instrument transformers (120 VAC secondary PTs and 5A secondary CTs). 

b. The current and voltage signals shall be digitally sampled at a rate high enough to 

provide accurate rms sensing and valid data for waveform analysis beyond the 30th 

harmonic (fundamental of 60 Hz). 

c. All setup parameters required by the circuit monitors shall be stored in nonvolatile 

memory (no battery backup) and retained in the event of a control power 

interruption. 

d. The circuit monitor shall also maintain, in nonvolatile memory, a maximum and 

minimum value for each of the instantaneous values reported, as well as the time 

and date of the highest peak for all the peak demand readings. 

e. The circuit monitors shall be equipped with an integral LCD display to provided 

local access to metered quantities. 

f. The following instantaneous readings shall be reported by the circuit monitor:  

1) Frequency 

2) Temperature 

3) Current, per phase rms 

4) Current, 3-phase average rms 

5) Current, apparent rms 

6) Voltage, phase-to-phase & phase-to-neutral 

7) Power factor, per phase 

8) Power factor, 3-phase total 

9) Real power, 3-phase total 

10) Reactive power, 3-phase total 

11) Apparent power, 3-phase total 

g. The following demand readings shall be reported by the circuit monitor: 

1) Average demand current, per phase 

2) Peak demand current, per phase 

3) Average demand, real power 

4) Predicted demand, real power 

5) Peak demand, real power 

h. The following energy readings shall be reported by the circuit monitor: 

1) Accumulated energy 

2) Accumulated reactive energy 

3. Waveform Capture Capability 

a. All electronic circuit monitors shall include waveform capture capability.  

b. Upon a user-initiated command, the circuit monitor shall capture and store, in 

nonvolatile memory, 3-phase voltage and current samples consisting of 256 data 

points each. 
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c. These data points shall represent at least 4 cycles of each current or voltage 

waveform. 

d. The samples shall be evenly gathered form three (3) voltage and three (3) current 

phases such that the original power signals with proper magnitude and phase 

relationships may be reconstructed. 

e. It shall be possible to recreate the original power signal from the stored data with 

sufficient accuracy such that steady-state power harmonic analysis will provide 

valid information on harmonic content for up to the 30th harmonic of the 

fundamental power frequency. 

4. Connecting and Networking Circuit Monitors 

a. All data and calculated values stored in the circuit monitor shall be accessible to 

external devices by means of an RS485/RS422 serial communications port built 

into the circuit monitor. 

b. It shall be possible to connect from one communications port to another such that 

up to 16 electronic circuit monitors may be connected to form a continuous string 

extending up to 10,000 feet. 

c. These strings shall form individual data transfer networks that comply with the 

RS485 multi-drop communication standards. 

d. Communication rates on this network shall be adjustable up to 19.2 Kbaud to 

ensure acceptable throughput of data. 

e. It shall be possible to connect up to 100 of these networks together by means of 

network interface modules to form a high speed power monitoring, data 

acquisition, and control network. 

5. System Display 

a. The circuit monitor shall include an LCD readout which will allow local display of 

the following electrical parameters: 

1) Current, per phase rms 

2) Voltage, phase-to-phase & phase-to-neutral  

3) Real power, 3-phase total 

4) Reactive power, 3-phase total 

5) Apparent power, 3-phase total 

6) Power factor, 3-phase total & per phase 

7) Frequency 

8) Peak demand current, per phase 

9) Peak demand, real power 

10) Accumulated Energy, (MWH and MVARH) 

b. Reset of the following electrical parameters shall also be allowed from the front of 

the circuit monitor: 

1) Peak demand current 

2) Peak demand power 

3) Energy (MWH) 

4) Reactive energy (MVARH) 
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c. Circuit monitor setup for system requirements shall be allowed from the front of 

the circuit monitor. Setup provisions shall be: 

1) CT rating (xxxx:5) 

2) PT rating (xxxx:120) 

3) System type (3-wire and 4-wire) 

4) Demand interval (5-60 min.) 

d. All reset and setup functions shall be keyswitch-protected to prevent 

unauthorized/accidental changes. 

e. System display shall be installed by the manufacturer in the equipment as indicated 

on the Drawings. 

f. The system display units shall be flush mounted on door panels. 

g. The system display unit shall utilize a 4-line by 20-character, high contrast LCD 

technology display with backlighting to provide high reliability and superior 

readability in all light conditions. 

PART 3 - EXECUTION 

3.1 INSTALLATION / APPLICATION / ERECTION 

A. Switchgear/Switchboards shall be firmly anchored to the concrete foundation as indicated on 

the Drawings. 

B. Manufacturer instructions shall be followed, and gear shall be megger tested prior to 

energization. 

C. Switchboards shall have 36inch wide rubber matting placed in front of them. 

END SECTION 262413 
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EXIST. CONTOUR

PROPOSED CONTOUR

PROPOSED PAVEMENT

BENCHMARKS

BM 1 NORTHEAST CORNER OF EXISTING

SEDIMENTATION BASIN SIDEWALK

ELEV. 1542.90

STRUCTURE COORDINATE DATA

STRUCTURE POINT NORTHING EASTING DESCRIPTION

FLASH MIX    C1 30115141.01 702871.84 NW CORNER OF FLASH MIX

FLOCCULATOR     C2 3015125.93 702746.55 NW CORNER OF FLOCCULATOR

SEDIMENTATION BASIN    C3 3015216.45 702714.18 NW CORNER OF BASIN

OPERATIONS/FILTER BLDG.    C4 3015529.47 702679.46 NE CORNER OF PIPE GALLERY

CHEMICAL BLDG.    C5 3015418.04 702936.07 SE CORNER OF CHEMICAL BLDG.

CLEARWELL TANK    C6 3015631.73 702479.53 CENTER OF TANK

HIGH SERVICE PUMP BLDG.    C7 3015602.90 702597.60 NE CORNER OF BLDG.

RAW WATER FLOW METER PIT C8 3015147.55 702903.27 NW CORNER OF METER PIT

NOTES:

1.  GRID: NAD83 TENNESSEE STATE PLANE, US FOOT

2.  CORNERS ARE TOP OF FINISHED WALL ON BASINS/STRUCTURES AND CORNER OF FINISHED SLAB FOR

BUILDINGS.
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CONNECT NEW 3" D.I.P.
WATER LINE w/GATE VALVE

20'x40' CONCRETE PAD

NEW YARD
HYDRANT

3" D.I.P.

CONNECT NEW 6" PVC DRAIN TO EXIST.
12" DRAIN w/12"x6" SADDLE WYE
FIELD VERIFY EXIST. DRAIN INV. ELEV.
BEFORE CONSTRUCTION

RAW WATER FLOW METER PIT
SEE DETAIL SHEET M-00-501
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SCALE: 1"=20'-0" 0 20' 40'

PROPOSED LAYOUT &
SITE PIPING PLAN

PLAN
NORTH

MATCH LINE SEE SHEET M-00-401

MH C-3
STA. 4+18 E.O.L.
RIM EL.: 1540.5
INV. 1532.5

NOTES:

1.    CHEMICAL PIPING IN CONDUITS - PIPING IS CONTINUOUSLY
FUSED PE 100 RC TUBING.

2.    CONDUITS SHALL BE 4" PVC PIPE. CONDUIT SHALL UTILIZE
MAXIMUM 45° BENDS AT ALL TURNS

3.    LIST OF CHEMICAL LINES IN CONDUIT TO FLASH MIX UNIT:
CHEMICAL PIPING IN FIRST 4" CONDUIT

1 - 3/4" COAGULANT
1 - 3/4" SODIUM HYPOCHLORITE
1 - 3/4" SPARE

CHEMICAL PIPING IN SECOND 4" CONDUIT
1 - 3/4" CAUSTIC
2 - 3/4 SPARES

4. LIST OF CHEMICAL LINES IN CONDUIT TO PRE-FILTRATION
CHLORINE FEED POINT:

1 - 3/4" CHLORINE
1 - 3/4" SPARE

5.   LIST OF CHEMICAL LINES IN CONDUIT TO PIPE GALLERY:
FIRST CONDUIT:

1 - 3/4" CHLORINE
1 - 3/4" SPARE

SECOND CONDUIT:
1 - 3/4" CAUSTIC
1 - 3/4" SPARE

THIRD CONDUIT:
1 - 3/4" FLUORIDE
1 - 3/4" ORTHOPHOSPHATE
1 - 3/4" SPARE

MATCH LINE SEE SHEET M-00-401

1-1/2" WATER SUPPLY
TO CHEMICAL BUILDING
SEE SHEET P-05-101

LEGEND

PROPOSED PAVEMENT

TO BE ABANDONED AFTER
NEW FACILITIES ARE IN
OPERATION

EXISTING 24" BACKWASH DRAIN TO BE
ABANDONED AFTER 24" BYPASS IS
COMPLETE.

BENCHMARKS

BM 1 SOUTHEAST CORNER OF

SEDIMENTATION BASIN SIDEWALK

ELEV.1542.90

1 
  A

D
D

D
EN

U
M

 N
O

. 3
   

8/
05

/2
5 

   
D

M

1

1

1

1

1


















