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terminals for ease of field replacement. Soldered terminals shall not be acceptable. Other panel lights shall be
neon rated for 125 VAC and shall be high brightness lamps with appropriate built-in resistors to assure long life
and desired brightness. The lamps shall be self-insulated and capable of operating for a minimum of 25,000 life
hours.

3.19 Surge Protection

Line-to-line and line-to-ground protection shall be provided. This protection shall exceed the requirements of ANSI

less than 5 nanoseconds with a maximum surge current of 30,000A RMS at a clamping voltage 552VAC.
Clamping voltage levels shall be specifically sized for the applied system voltage as well as the winding and
grounding configuration of the supply transformer. These voltage levels will be chosen to assure minimizing system
voltage excursion. One surge arrestor shall be supplied at the incoming service to the control panel.

3.20 Phase Monitor

A phase monitor shall be supplied at the incoming service to the control panel. The phase monitor shall at a
minimum, protect against the following conditions:

* overvoltage

* undervoltage

* phase reversal

» phase imbalance

* loss of phase

The phase monitor shall have an integral fault light as well as (1) form-C isolated contact for alarm indication.

3.21 Running Time Meter

A running time meter measuring hours and hundreds of an hour of operation up to 99999.9 shall be provided for

reliable ele ctro-

3.22

3.23

The manufacturer of the level control system shall also supply the VFD's and take single source, unit responsibility
for every component contained within the manufacturer's pump control system. The VFD shall be supplied by EG
Controls.

The VFD shall berated  V,  HP,  Amp minimum. (2req'd.). The VFD shall provide digitally-based
speed adjustment of three-phase motors. The adjustable frequency and voltage output shall provide constant volts
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per hertz excitation for the motor up to 60 hertz. The VFD shall have a 110% current rating for one minute. The
VFD shall be capable of converting incoming three phase, 460V (+10% to - 10%) and 60 hertz (+ hertz) power to
a fixed potential dc bus level. The dc voltage shall be inverted by a pulse width modulated (PWM) inverter to an
adjustable frequency output. The controller shall maintain displacement power factor at .95 or greater at any
speed or load. The VFD shall have a minimum efficiency of 96% at rated load. The VFD converter shall use a
diode bridge for conversion of ac to dc. The inverter section shall use transistors as switching devices.

NOTE: Silicon controller rectifiers (SCRs), current source inverters, and paralleling of devices are
unacceptable, power devices must be sized accordingly.

The VFD shall operate in an ambient temperature of 0°C to 50°C, for elevations up to 3,300 feet above sea
level and humidity of 0 to 95%, noncondensing, noncorrosive.

3.20.1 Control Features
The following standard basic control features shall be provided:

e Start, Stop, Reset and speed control potentiometer.

e Linear independent timed acceleration and deceleration adjustments.

e Output frequency range factory set for 4-60 hertz.

e Frequency stability of 0.5% for 24 hours with voltage regulation of +2% of maximum rated output
voltage.

e Digital Operator Keypad for indication of run mode, inverter enabled, low logic power, power on, and
protective trip off due to overcurrent, overvoltage, overfrequency, undervoltage, overtemperature and
phase loss.

e  Motor slip dependent speed regulation.

o Five cycle logic power carry-over during utility loss.

e Fixed extended dwell time at start to maximize motor starting torque.

3.20.2 Protective Features
The following protective features shall be provided for the VFD:
e Electronic overcurrent trip for instantaneous overload protection.
e AC input line undervoltage and phase loss protection.
e Overfrequency protection.
e Overtemperature protection.
e Overvoltage protection.
e Low logic supply protection.
o FElectrical isolation between the power and logic circuits, as well as between the 115 Volt ac control
power and the static digital sequencing.
e Ability to withstand output terminal line-to-line short circuits without component failure.
e For any protective controller trip an internal fault relay contact shall close for remote indication.

3.20.3 Independent Adjustments

The following standard independent adjustments shall be provided on the Digital Operator Keypad.
e  Minimum speed
e  Maximum speed
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e Acceleration Time

e Deceleration Time

e Low frequency boost
e Volts per hertz

e Stability

e Adjustable current limit

4. Quality Assurance

4.1 Manufacturer Experience

4.1.1. UL Certification

The manufacturer of the control system shall be certified by Underwriters Laboratories (UL) as being a UL 508
listed manufacturing facility and certified to install a serialized label for quality control and insurance liability
considerations.

4.1.2 Liability Insurance
The manufacturer of the control system must carry blanket liability insurance of at least ten (10) million dollars.

4.1.3 Experience
The manufacturer of the control system must be able to document ten years of experience in successfully
designing and manufacturing similar control systems for wastewater pumping applications.

4.2 Manufacturer Quality Control

The complete control system shall be functionally tested at the manufacturing facility and certified as a complete
system to assure proper operation per specification. All components must be mounted with stainless steel
hardware.

4.3 Manufacturer Approval

Manufacturers listed in this specification do not constitute approval. All controls must have the capabilities and
functions as outlined in the specifications.
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5. Submittal Requirements

5.1 Base Bid

The base bid control system shall be the Vari-Gage 3300 system as manufactured by EG Controls Inc. of
Jacksonville Florida and represented by:

All bidding contractors shall base ther bid on the Vari-Gage 3300 control system. Contract shall be awarded on
the base bid control system. Alternative deductive systems will be considered only after contract award and must
be specified with any applicable deducts at bid time in order to receive consideration. Bidders submitting alternate
quotations shall submit appropriate cut sheets, circuit drawings and a detailed bill of materials with their alternate
bid packages. Approval of an alternative system shall be at the sole discretion of the engineer. All equipment and
materials shall be new and shall be specifically designed for the function herein.

5.2 Substitutions

The Engineer will consider proposals for substitution of materials, equipment, methods and services only when
proposals are accompanied by full and technical data and all other information required by the Engineer for the
proposed substitution. Substitution of materials, equipment, methods and/or services is not allowed unless such
substitution has been specifically approved by the Engineer.

5.3 Shop Drawing Submittals

531 Drawing Requirements
All drawings are to be of the computer generated class.

532 Engineering Approval
The Engineer reserves the right to approve or disapprove any and all equipment based upon his evaluation.
Approval for fabrication and installation will be made only after submittal and review of all shop contract
documents. The information required for approval shall include the following items and be provided in (8) sets as a
minimum:

e Appropriate cut sheets

e Complete electrical schematics detailing the system

e A complete bill of material

e Detailed drawings of the enclosure

e Exploded detail of every control faceplate, light, switch or meter mounted on the exterior of the enclosure.

5.4 Record Documents And Testing

54.1 Record Documents
o Eight (8) sets of as built drawings as per Section 5.3.2, items 1 through 5 of this specification are to be
supplied depicting ““as built” conditions. This submittal is to include any field modifications made by the
authorized start-up personnel during installation, start-up or testing.

e Original copy of the final Quality Control report.
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6.

7.

e A complete detailed O & M manual specifically prepared for this system. A typical general O & M
manual will not be acceptable.

54.2 Testing
The control panelshall be thoroughly tested at the factory prior to shipment.

Warranties
All guarantees implied or stated by the control system manufacturer shall be passed in full force to the owner.

All components in the specified control system shall carry , at a minimum, comprehensive, parts only, twelve (12)
months guarantee against defects in workmanship and material from the date of final inspection and acceptance
not to exceed eighteen (18) months from the date of shipment from the manufacturer’s facility.

The manufacturer of the control system shall warrant all components in the system for unit responsibility purposes.

Equipment Identification

All electrical equipment shall be identified in accordance with these specifications. All identification labels, both
within the enclosure and external, shall be laser-screened, laminated Mylar. All control wiring shall be numbered
on each termination.

Screw-in type, engraved nameplates or laser-screened laminated Mylar shall be provided to identify all individually
mounted push-buttons, rocker switches, lights, meters, disconnect switches, circuit breakers, motor starters,
transformers, relays, fuses, phase monitors, surge arrestors and any other equipment for which identification is
required for eventual service or replacement. This includes the appropriate equipment within the cabinet.
Embossed tape is not acceptable.

A factory ID label shall be installed inside the outer door including the following information:
e Factory Order Number
o Factory Ship Date
e Supply Voltage, Phase and Frequency
e Control Voltage
e Electrical Wiring Diagram Number
e  Wire (number of incoming wires)
e  Motor HP and Full Load Current

A warning label stating “DANGER - Disconnect all sources of power before opening door” shall be installed on
the inner door.

Control switches, indicators and all back panekmounted components shall be clearly labeled in accordance with the
schematic ladder diagram.



ENEG
G| Controls

Vari-Gage Triplex Control Panel
Typical Specifications

8. Execution

8.1 Field Wiring
Field installed interior wiring shall be neatly grouped by circuit and bound by plastic tie wraps. Circuit groups shall
be supported such that circuit termination points are not stressed.

8.2 Panel Protection
The pump control panel shall be maintained in an upright position at all times. Lifting shall be only at the floor sills

or the top mounting lifting angles.

The pump control panel shall be protected at all times. Any damage to the paint shall be carefully repaired using
touch up paint that can be identified by the pump control manufacturer.





