
SECTION XXXXX

PUMP STATION CONTROL PANELS

PART 1 GENERAL 
1.01 SECTION INCLUDES

A. 
This section includes all elements required to furnish and install a complete electrical control system to control, operate, and display information as indicated in the plans and specifications. The control system shall include all equipment, devices, wiring, and incidental materials to operate the system and display or relay information in accordance with these specifications. The intention of this section is to secure a complete control system that will operate equipment in accordance with narratives and requirements indicated in the plans, specifications, and manufacturer's literature for the equipment installed. All circuits and devices for protection of installed equipment shall be included in the lump sum bid.
1.02 SCOPE OF WORK
A. 
The contractor shall furnish and install with each pump station, one EcoSmart Station® ATL control panel.  The pump station control panel shall house the complete electrical system to operate the pump station. The control panel shall be manufactured by a UL certified panel facility and shall meet all UL698A standards (Industrial control equipment with circuit extensions into hazardous locations).  All components shall be UL recognized or listed including those supplied by the pump manufacturer and the control panel shall house all necessary controls including circuit breakers, motor starters, and other equipment specified herein.  The panel shall be built to meet NEMA Type 4X ratings, and shall in all respects conform to the National Electric Code and all other state and local codes which may apply.
1.03 DEFINITIONS
A. 
AIC – Amps Interrupting Current is the maximum current that is produced upon a fault to ground or a fault between phases.

B. 
Arc Flash – An electrical explosion that can occur when there is an uncontrolled conduction of electrical current to ground or to another phase.  An Arc Flash occurs very rapidly and produces intense heat and energy that can harm personnel and destroy equipment.
C. 
Control Compartment – A compartment in the EcoSmart Station® ATL that contains all control components of the pump station including the EnergyView® controller, communications and other devices.

D. 
FLA – Full Load Amps

E.   GFCI – Ground Fault Circuit Interrupter
F. 
GPM – Gallons Per Minute
G. 
HMI – Human Machine Interface

H. 
HOA – Hand-Off-Auto operator switch

I. 
MCC – Motor Control Center

J. 
MCC Compartment – A compartment in the EcoSmart Station® that contains components related to motor starting.  Some components include motor starters, overload relays, pump breakers, the control power transformer, and the voltage monitor.

K. Service Compartment – A compartment in the EcoSmart Station® ATL that contains service entrance equipment for the station.  Some components include main incoming terminal blocks, main service circuit breaker, and other protective devices.  

L.   PLC – Program Logic Controller

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

B. 
IEC 61000 – Electromagnetic Compatibility

C. 
NEMA 250 – Enclosures for Electrical Equipment
D. 
UL® 50 – Enclosures for Electrical Equipment
E. 
UL 98 – Disconnect Switches
F. 
UL 507 – Electric Fans
G. 
UL 508 – Industrial Control Equipment
H. 
UL 508C – Power Conversion Equipment
I. 
UL 698A – Circuit extension into hazardous locations
J. 
UL 991 – Safety Tests
K. 
NFPA 70E – National Fire Protection Association

1.05 SUBMITTALS 
A. 
The Engineer reserves the right to approve or disapprove any and all equipment based upon 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 to the engineer prior to the bid date.
1. Electrical schematics

2. Enclosure dimensional drawings

3. Complete layout drawing with dimensions

4. Heat loss calculation in MCC compartment

5. Manufacturer data sheet for all components

6. Complete bill of material

7. User operating manual

8. Installation instructions

9. 2 year warranty certificate
1.06 SUBSTITUTIONS
A. 
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.
1.07 QUALITY ASSURANCE
A. Enclosure 
1. The enclosure shall be fabricated under the regulations of ISO 9001 certification for the manufacturing of enclosures.
2. The enclosure shall be a UL508 listed enclosure.
B. Control panel 
1. Control panel shall be manufactured in a UL508A facility and be UL certified to manufacture panels with UL698A intrinsically safe components.
2. Factory shall conduct full operational tests with appropriate voltage applied to the panel.
1.08 DELIVERY, HANDLING, STORAGE
A. 
All materials relating to this section individually and as completed panels shall be handled as fragile equipment and stored only inside closed buildings and protected from moisture entry. All openings shall be continuously sealed until the moment that connections thereto are actually made.

1.09 WARRANTY

A.  Warranty: 24 Months from date of manufacture. The warranty shall apply to being free to defects in material and workmanship.
PART 2 PRODUCTS
2.1  ENCLOSURE

A. 
The enclosure shall be one freestanding enclosure consisting of four different compartments within one footprint.  Approved Enclosure shall be Arc Armor® by PRIMEX, an SJE Rhombus master brand.
2.2 COMPARTMENT REQUIREMENTS 

A. The Service compartment shall be a NEMA Type 4X rated compartment that houses the main 
service power components.
B. 
The MCC compartment shall be NEMA Type 4X rated compartment that houses the motor starter components.

C. The Control compartment shall be NEMA Type 4X rated compartment the houses all controls 
associated with the panel.  The maximum voltage within this compartment is to be 120vac.
2.3 ENCLOSURE CONSTRUCTION

A. All compartments are fabricated as one complete unit with singular common separation walls resulting in one complete enclosure.  The NEMA Type rating integrity of each compartment shall be maintained at all times from the factory manufactured enclosure through final installation.

B. 
The entire panel enclosure shall be fabricated with stainless steel type 304 (18-8 stainless 18% chromium, 8% nickel)

C.   Welding requirements: stainless steel shall be welded using type "L" (low carbon) type welding rods during fabrication.

D. Interior wall construction: all common walls shall consist of one sheet of type 304L (18-8) 
stainless steel with a minimum 14-gauge thickness (0.075 inches).  Backs to back or double 
walls are not acceptable.

E. Interior mounting: all mounting plates, hinges and other components mounted onto the enclosure walls shall be held in place by welded in place stainless studs.  There shall be no penetrations for through bolts or other means of anchoring into the compartments from the exterior of the cabinet.

F. Threaded studs: all studs shall be stainless flanged weld stud, with AISI Grade 304/305 standard steel, tensile strength = 85,000 psi, yield strength = 40,000 psi (of the stud, not the welded interface), un-plated surface. Sizing = 10 x 32, ¼ x 20.  All nuts shall be of the same quality.
G.   The exterior and interior finish of the panel shall be powder coat 3-4 mil minimum polyester power coat finish.  The enclosure shall be prepped by an acid wash prior to an electro-statically precipitated applied paint that should be baked at a high temperature to bond paint to enclosure surface.  Powder coating shall be performed after final enclosure assembly and prior to mounting electrical devices and components. All surfaces shall be painted on both sides and on edges.

H. 
Exterior door handles to be die-cast aluminum alloy powder coated black.  Door handles to be fully lockable and able to accommodate a #21 Master padlock.  Each door handle must be NEMA Type rated to maintain the rating of the associated compartment.

I. 
Exterior door hinges shall be continuous 304L stainless steel piano type hinges. All hinges are finished with white powder coating.

J. 
Mechanical door stops to be mounted on the Control and MCC compartment doors to secure the door in the open position at 110 degrees.   Door may be closed by manually lifting up on the door stop arm.  They shall be located at the bottom of each cabinet door.

K. 
Two lifting/mounting tabs shall be installed on the top center of the panel.  The combination lifting/mounting tabs shall be located between the MCC compartment and the Control compartment without penetrating either compartment.  Each individual lifting/mounting tab shall be rated the entire weight of the panel.  The lifting/mounting tabs shall be welded between the MCC and Control compartment to prevent water entry into either compartment.  Lifting/mounting tabs shall be oriented in parallel to the width of the enclosure.  They shall be constructed from high tensile strength steel, powder coated white.

L. 
Back panels shall be constructed of polished aluminum, .125” thick minimum.  Back panels to have ¾” rolled edge flange with ½” mounting hole at a minimum at each corner.  Back panels are to be mounted to the enclosure with a minimum of 3/8” studs and nuts.  Back panels that are larger than 1200 square inches shall be constructed of white painted steel.

M. 
The Control compartment shall have a dead front inner door for mounting the controller, indicators, and switches.  The inner door shall be constructed out of .125” aluminum.  The door shall be mounted to the enclosure via a continuous piano hinge.  Two twist lock latches are to be used to secure the inner door in the closed position.  The latches are to be T-handle type constructed from polyamide-6 nylon plastic 30% glass reinforced material.  They shall be mountable through square holes to prevent rotation of the entire mechanism

2.4 GENERAL ENCLOSURE REQUIREMENTS
A. The reduction of the Arc Flash potential shall be reduced by isolating high voltage into specific compartments.
B. The Service and MCC compartments may contain components that operate at a voltage that is capable of creating an Arc Flash condition. Personnel Protection Equipment (PPE) is required.  Accessibility should be limited to qualified electricians only.
C. The Control compartment only contains control voltage (maximum of 120vac).  Minimal Personnel Protection Equipment (PPE) is required for operators and maintenance personnel.  See NFPA 70E for proper PPE requirements. 
D. All penetrations through compartments shall be performed to maintain the NEMA Type ratings of each individual compartment.
E. The enclosure shall be constructed so that no screws or bolt heads are visible when viewed from any external portion of the enclosure.
F. Punch cutouts for instruments and other devices shall be cut, punched, or drilled and smoothly finished with rounded edges.
G. No holes shall be drilled in the top of the cabinet (with the exception of the alarm beacon).
H. Electrical schematic shall be permanently affixed to inside of the outer door of the Control and MCC compartments. The schematic shall resist water to prevent removal and discoloration from heat, gasses, and ultraviolet light.
2.05 SERVICE COMPARTMENT COMPONENT AND REQUIREMENTS

A.  Main service entrance termination

1. The main service entrance conductors shall be terminated onto lugs mounted at the bottom center of the Service compartment.  The lugs shall be aluminum compression type and shall be rated for both aluminum and copper wire terminations.  The lugs shall be sized to accommodate the wire size of service entrance conductors.

2. Component shall be Square D, 9080 series.
B. Main Circuit Breaker

1. The main circuit breaker shall be a thermal-magnetic molded case circuit breaker rated to 600V and sized according to the NEC and the load requirements of the control panel.  It shall be mounted in the compartment with a lockable handle mechanism mounted on the Service compartment door.
2. Component shall be Square D, HDL Type. For 400A use type LAL
C.  Surge Arrestor
1. A surge arrestor shall be connected to the load side of the main service circuit breaker.   It shall be mounted behind a protective cover on which the main service entrance termination lugs are mounted.

2. Components shall be Delta, Model LA603

D.  Surge Capacitor

1. A surge capacitor shall be connected to the load side of the main service circuit breaker.   It shall be mounted behind a protective cover on which the main service entrance termination lugs are mounted
2. Component shall be Delta, Model CA603R
2.6 MCC COMPARTMENT COMPONENT AND REQUIREMENTS
A.  3-Phase voltage indicator
1. A voltage indicator shall be mounted on the door of the MCC compartment to provide a warning that high energy circuits are energized and voltage is present on each phase.  The voltage indicator warns against the potential danger of electric shock, Arc Flash and/or Arc Blast conditions inside the cabinet.
2. Component shall be Diversified Electronics, Model UPA-10
B.  Door interlock 
1. An electromechanical door interlock shall prevent access into the MCC compartment unless the main power is disconnected.  The MCC compartment door interlock mechanism is powered through a two-pole circuit breaker in the MCC compartment.    
2. Component shall be Hoffman, Model AEK460NDH-460
C. Pump circuit breakers 
1. Pump circuit breakers to be a thermal-magnetic molded case breaker.  Individual pump circuit breaker shall be sized according to the motor starter manufacturer, NEC and the FLA of the pump.
2. Components shall be Schneider Electric, HDL type
D. Control transformer primary circuit breaker
1. The control power circuit breaker shall be sized according to the rating of the primary windings of the control power transformer.  The line side of the circuit breaker shall be supplied from a tap from the load side of the main circuit breaker.  It shall be DIN rail mounted and adjacent to the MCC Compartment door interlock circuit breaker.
2. Component shall be Schneider Electric, MGN series.
E. Door interlock circuit breaker
1. MCC compartment door interlock circuit breaker shall be a two-pole 10-amp circuit breaker and supplied from a tap from the load side of the main circuit breaker. It shall be DIN rail mounted and adjacent to the control power circuit breaker.
2. Component shall be Schneider Electric, MGN series
F. Control power transformer

1. A control power transformer is only required on stations that do not provide 120 volts to a service neutral.
2. Component shall be Schneider Electric, Model 9070T1500D1
G. Motor contactor
1. NEMA rated motor starting contactors shall be located in the MCC compartment and connected to the line side of a properly sized overload relay.  
2. Components shall be Schneider Electric, Series 8502
H. Overload relay
1. Electronic overload relays shall be located in the MCC compartment and be connected to the load side of the NEMA rated motor contactor.

2. Overload relay shall be adjustable with phase imbalance protection, selectable trip class, and remote monitoring capabilities using a Modbus RTU communication module.

3. Components shall be Eaton/Cutler Hammer, C440 series
I. Compartment Service Light 

1. The MCC compartment shall have an LED service light installed in the upper front portion of the compartment. The service light shall be operated by an ON/OFF switch located on the inner door of the controls compartment. It shall operate at 24VDC and be supplied from the battery backup in order for the light to operate during a power loss.

2. Component shall be Super Bright LEDs, LF-CW30SMD 

J. Pump Terminal Blocks

1. The terminal blocks for motor lead terminations shall be mounted on an angled and raised bracket to provide easy access for field wiring terminations.  
2. Components shall be by Square D, (size will very on pump size)
K.  MCC/Control compartment interconnecting seal barrier
1. A cable barrier shall be installed that provides isolation between the MCC compartment and the Control compartment.  The barrier shall be used to maintain a NEMA Type 3R rating in the MCC compartment and a NEMA Type 4X rating in the Control compartment.  All control cables shall pass through the barrier.

2. Component shall be ROXTEC, P/N- EZ00000001010
2.07 CONTROLS COMPARTMENT COMPONENT AND REQUIREMENTS 
A. PLC controller
1. The EnergyView® controller shall be comprised of two components. A display unit mounted on the inner door and an I/O module mounted on the back plate.  The two are connected via a single communication cable.
2. The display unit shall have the following features:
a. 5.7 inch color touch screen (320x240 pixels)

b. 256 color TFT LCD display

c. LED backlight - Sunlight readable

d. Modbus communications

e. 2 serial RS 232/RS485 isolated ports

f. Supports GPRS & SMS cellular communication 

g. Optional Ethernet communication card

h. SD card reader for data logging or program backup (32 GB max)
3. The I/O module shall have the following features:

a.  16 digital Inputs

b. 8 relay outputs
c. 3 analog inputs
4. PLC/HMI shall be PRIMEX, Model Energy View®
B. DC Power Supply (not used if UPS option is installed)
1. The power supply shall convert 120 Vac to 24 Vdc power for control circuits.
2. The power supply shall have the following characteristics:
a. Output 30 watts 

b. Over current protection

c. Over voltage protection

d. DC voltage adjustment

e. Short circuit protection

3. Component shall be IDEC, Model PS5R-SC24
C. DC Power Supply/UPS (optional)
4. The power supply shall convert 120 Vac to 24 Vdc power for control circuits and supply an uninterrupted 24Vdc power via a battery if 120Vac is lost. The power supply shall have dual output:  One 24Vdc output for the control circuitry, the other for charging the battery.
5. The power supply shall have the following characteristics:
a. Output 155 watts 

b. Over current protection

c. Over voltage protection

d. DC voltage adjustment

e. Short circuit protection

6. Component shall be Astrodyne, Model AD155-B/DRL

D. Battery (optional)
1. The battery backup power shall consist of two 12 VDC batteries configured in series to provide an output voltage of 24 VDC.  A fuse link shall be installed in the circuit between each battery to provide overload protection.  The batteries shall have a minimum rating of 7 amp hours.
2. Component shall be Square D, P/N-ABL8BPK24A07

E. Over Temperature and Seal Fail Monitoring Relay

1. The relay shall be compatible with the pump that is installed in the wet well.
2. There shall be one relay per pump that is present in the system.

3. The relay shall have the following requirements:

a. Molded relay bezel to allow for door mounting.

b. Power on light.

c. Over temperature and Seal Leak fault light.  Color: Red.

d. Selector switch for Auto or Manual mode.  This switch shall allow the user to select between automatic or manual reset of the heat sensor fault.

e. Provide an over temperature reset pushbutton for Manual reset mode.

f. Seal fail sensibility to be adjustable between 4.7K ohm to 100K ohm via an adjustable potentiometer.
4. Default component shall be PRIMEX, Model PMR-1
F. Intrinsically safe barrier
1. The intrinsic safety barriers shall be DIN rail mounted and located in a UL approved isolated Safety Barrier location.   The intrinsic safety barriers shall be used to limit the amount of energy available to all level sensing circuits in the wet well in order to prevent sparking.  

a. Analog IS barrier

i. Pepperl+Fuchs, Model Z787
b. Back up float switches IS barrier
i. Ingram, Model ISR2-24-10K
G. Control circuit breakers
1. The control circuit breakers shall be located in the Control compartment and used to protect all 120 volt and 24 volt circuits.  The 120 volt circuit breakers shall be supplied by the secondary side of the control transformer (unless 120 volts is available from the main electrical service).  

2. There shall be six single pole control circuit breakers as follows:
a. Main control power

b. Fan

c. GFI Receptacle

d. Heater

e. Control wiring

f. 24vdc Power supply

3. Components shall be Square D, C60N series

H. Control Relays

1. Control relays shall have the following characteristics:

a. 4 pole, 8 A, 1/3 hp (IEC rating = 6 A)
b. Coil: 120 VAC or 24 VAC

c. DIN rail mounting

d. Terminal screw type socket

e. Voltage rating: 300 volts

f. Mechanical status flag

g. Pilot light indicating status

h. Manual operator

i. Protection module mounted in base (diode, RC circuit or varistor)

j. Metal hold down clip
2. Components shall be Square D, Zelio Relays P/N-RXM4B1F7, Hold down clips P/N-RXZ400, Relay socket P/N-RXZE2M114M
I. Anti-condensation heater

1. A compartment heater shall be supplied and mounted at the bottom portion of the Control compartment.  The heater shall be positioned away from any heat sensitive components directly above the heater. Construction should be vulcanized fiberglass-reinforced silicone rubber encapsulating a nickel alloy heating element with an integrated thermostat. 

2. Component shall be ElectroFlex, Model EN2-125

J. Compartment Service Light 

1. The controls compartment shall have an LED service light installed in the upper front portion of the compartment. The service light shall be operated by an ON/OFF switch located on the inner door of the controls compartment. It shall operate at 24VDC and be supplied from the battery backup in order for the light to operate during a power loss.
2. Component shall be Super Bright LEDs, LF-CW30SMD 

K. Utility receptacle

1. A GFCI receptacle shall be mounted on the Control compartment inner door.  The receptacle shall be rated at 15 amps, but restricted to 7 amp service by a dedicated 10 amp 120 VAC circuit breaker.  The circuit breaker shall be supplied from the secondary of the control transformer. 
2. Component shall be Leviton, Model 75991
L. Selector Switches
1. Switches shall be mounted on the Control compartment inner door.  The switches shall have extended operator handles.
a. HOA Switches

i. There shall be a HOA selector switch for each individual pump.  When in Hand, the pump shall run at a preset speed.  In the Off position, the pump will neither run in the auto or manual mode.  When in Auto, the pumps will cycle per the commands of the EnergyView® controller.
ii. Components shall be Telemecanique, XB4BJ33
b. ON-OFF Switch

i. There shall be a ON-OFF selector switch to allow the operator to turn on and off the cabinet lights.  This switch is to be mounted on the inner door.

ii. Components shall be Telemecanique, XB4BJ21
M. Indicator Lights

1. Alarm lights shall be mounted on the Control compartment inner door.  There shall be two alarm lights; High-Level light with a yellow lens, and a Low-Level light with a yellow lens.
2. The pilot lights shall be 22 mm in diameter 24Vdc.
3. Components shall be Telemecanique, P/N’s- XB4BVB5 
N. Push Buttons
1. An alarm test button shall be mounted on the Control compartment inner door.  The alarm test button activates both the horn and strobe light to ensure proper operation.
2. An alarm silence button shall be mounted on the side of the enclosure below the horn/light assembly.  When pressed, the silence button will silence the audible alarm.  The audible alarm will latch in silence mode until all alarms are reset and there are no longer any alarm conditions.
3. Components shall be Telemecanique, XB4BA21
O. Audible and Visual Alarm

1. An alarm horn and red strobe beacon shall be mounted on the outside of the Control compartment and be activated on High-level or common alarm from the EnergyView® controller.  If the audible is silenced, the alarm light will continue to flash until the alarm condition is cleared.  The red strobe beacon should be mounted in a way that it is visible from 180 deg. around the panel.
a. Voltage shall be 24Vdc. and operate on the UPS power circuit in case of main power fault.
b. The horn and light assembly shall be sealed as one part from the manufacture and be rated at NEMA Type 4X.
c. Lens Color: Red

d. Horn to be a minimal of 100dB
2. Components shall be Allen Bradley, 855F-VMSC20B24L4P1
P.  Submersible Level Transducer
1. One analog submersible level transducer shall be supplied with the control panel.  The transducer shall have the following characteristics:

a. 4-20 milliamp level signal

b. Sealed unit, non fowling

c. Flush Kynar diaphragm

d. Abrasion resistant

e. Built in lightning arrestor

f. Lifetime warranty
2. Component shall be Keller America, Model Level Rat

Q. Back up float switches

1. Two mechanical control float switches shall be supplied with the control panel in order to operate the backup float circuitry.

2. Component shall be PRIMEX MAP.
2.08 SEQUENCE OF OPERATION 

A. General 
1. The kW-logix™ software shall run on the Energy ViewTM color touch screen controller.  kW-logixTM does not require any tools or laptop computer to configure.  All configuration and setup shall be achievable from the menus on the touch screen display.  The LED backlight of the controller shall be switched off as the door of the control compartment is closed to save energy and to maximize the battery autonomy during power failure

B. Level Monitoring and Control

1. The wet well level shall be monitored on the main screen in feet and tenths of feet. A setup screen shall enable the user to set the span and offset of the level transducer. A level setup screen shall be available for the user to set the five level set points required for a duplex lift station:  Low level alarm, Stop all pumps level, Start lead pump, start lag pump & high level alarm.  A level simulation function shall also be available for the operator to manually raise and drop the level of the wet well from the touch screen without handling the level transducer.  The simulation function shall be self terminating after 5 seconds on inactivity to prevent the user from leaving the station in the level simulation mode.

C. Pump Operation

1. kW-LogixTM shall monitor the position of each pump HAND/OFF/AUTO selector switch.  Only pumps in the AUTO mode shall be called to run in automatic pump operation. In HAND mode the pump shall run irrespective of the status of the controller and the wet well level.  In the HAND position the selection switch shall directly control the motor starter run command and speed control. In AUTO mode, the pump operation shall be based on the level of the wet well and the level set points.  As the level of the wet well rises above the “Start lead pump level” the lead pump shall start and run continuously until the level drops below the “stop all pump level”.  When the level is below the “stop all pumps level” no pump shall run in AUTO mode. As the level rises above the “Start lead pump level” again, the next available pump shall start and run continuously until the level drops below the “Stop all pumps level”.  Should the level continue to rise after the lead pump has started and reach the “start lag pump” level, the second available pump shall start and run simultaneously with the lead pump until the level drops below the “Stop all pumps level” and both pumps shall stop.  Should the level rise above the “high level alarm” setpoint, the alarm will sound and the strobe will turn on.  If the level drops below the “high level alarm” setpoint, the horn and strobe will stop, but alarm shall remain in the alarm log.

D. Flow Monitoring 

1. The discharge flow rate of each pump shall be monitored by level changes in the wet well.  The controller shall be able to compute the flow rate base on fill time, discharge time, level changes and tank dimension.  The flow rate shall be updated at the end of each pump cycle and displayed on the main screen in GPM.  Flow monitoring shall be achieved without the use of a flow meter for cylindrical and rectangular tanks.  Should a flow meter be made available, an analog input on the controller shall be enabled and the analog input shall be calibrated on the screen to display the correct GPM values.

E. Back Up Float System 

1. Should the level transducer fail, the float switch backup system shall take over.  An alarm shall be issued.
2. Should the EnergyViewTM controller fail, the pump operation shall be based on the back up float switches.  Should the High Level float switch alarm activate, both pumps shall run at full speed until low level float switch is reached.  An alarm shall be issued.
F. Communications

1. The EnergyViewTM controller shall be able to communicate via the following methods:
a. Dial up modem (RS 232 or Ethernet)Radio modem (RS 232 or Ethernet)
b. Cellular modem (RS 232 –to modem to GPRS to TCP/IP)
c. Cellular modem (SMS - text messaging)
2. The default protocol shall be Modbus RTU, however other communication protocols shall be made available via the optional Red Lion protocol converter (model DSP Data Station Plus)
2.09 ENERGY VIEW™ CONTROLLER
A.  Main Screen Description
1. The main screen shall display the most commonly required information regarding the operation of the pump station.  The following items are displayed:
a. Pump run status
b. Pump current (Amps)
c. Pump discharge flow (GPM)
d. Wet well level (feet)
e. Station Inflow (GPM)
f. Total Volume pumped
g. Pump Cycle counter
h. Pump total hours run
i. Station status bar
j. Fault (high level alarm)
k. High Float alarm at top of display
l. Auto / Manual
B. Alarm Screen Description
1. The Alarm Menu display shall indicate the most commonly required information regarding the alarms at the pump station.  The Alarm Menu shall have the following features:
a. View current alarms
b. Sort by alarm date and time
c. Zoom into alarm providing more details
d. Alarm history (256 previous alarms
C. Menu Display Description
1. The Navigation menu shall not be password protected.  It shall allow navigation to the 
following displays:
a. Alarm Menu Display

b. Data Log Display

i. Station Totals

ii. Daily Totals

iii. Trend Charts

iv. Data Storage (SD card)
D. Setup Menu Description 

1. The setup menu displays shall require a password.  The setup displays are as follows:
a. LEVEL

b. SENSOR

c. FLOW

d. COM

e. SYSTEM
E.  Level Setup Display Description

1. The wet well level display shall have the following characteristics:

a. Level set point setup

i. Low-level elevation
ii. Stop pumps elevation
iii. Start lead pump elevation
iv. Start lag pump elevation
v. High-level elevation
b. Current Level indication

i. Input Status

c. Simulation Buttons

i. Simulation, Push and Hold

ii. Will automatically return to actual level after 5 seconds of inactivity. 

F. Motor Setup
1. The motor setup display shall enable the operator to set the following functions:
1. The maximum run time per cycle
2. Alternation (1-2/Auto/2-1)
3. Dry run protection
E. Sensor Setup
1. The sensor setup display shall enable the operator to set the level transducer zero and span in feet and tenths of feet.
F. Flow Setup

1. The flow setup display shall enable the operator to set the following functions:

1. Flow calculation based on a cylindrical tank

2. Flow calculation based on a rectangular tank

3. Setup of flow monitoring of 4-20mA flow meter

G. COM Setup display

1. The communication setup display shall enable the operator to set the following functions:

1. Enable/disable SMS service

2. Setup phone numbers to be call during alarm conditions

3. Visualize Controller communication status

4. Enable/disable Controller communication

5. Setup GPRS communication

H. System Setup display
1. The system setup display shall enable operator to set the following functions:

1. Back to main screen timer

2. System time (real time clock)Password (setup access control only)

3. I/O status visualization

4. User programmable relay setup

I. Help Menu description

1. The help menu does not require a password.  The help menu shall provide detailed help information on the operation all displays and data entry requirements.

J. Data log display description

1. Station Totals 

1. Total hours per pump

2. Pump data (manufacturer, model, HP, V, FLA)

2. Daily Totals

a. Table and Graph format

b. View last 100 data of totals

c. Cycles

d. Run times

3. Trend Charts

a. Live Trends

b. Scroll bar scrolls

c. Logs data every 5 minutes
i. Level
ii. Flow

iii. Amps
PART 3 EXECUTION
3.01 GENERAL  


A. 
All work shall be done in accordance with appropriate Divisions and Section and shall be 


performed in a workmanship manner.
3.02 FABRICATION

A.
All control panels shall be shop assembled and factory tested prior to delivery to the site. 



Final as-built drawing shall be made to reflect all adjustments and modifications made to 



the system after start-up has been completed satisfactorily. All equipment and devices 



shall be mounted, adjusted, calibrated, and operated exactly as recommended by the 



manufacturer of each component.


B. 
Control switches, indicator lights, and other devices shall be grouped as stated in this




section and in submittal package.

3.03 EQUIPMENT INSTALLATION


A. 
All equipment shall be installed in accordance with approved drawings and the manufacturer’s 



written instructions.

3.04 WIRING AND TERMINATIONS

A. 
All wiring shall follow NEC color coding scheme.


B. 
All wiring shall be run parallel to side walls of panels and/or in covered wiring troughs. Wires 



passing across hinged areas shall be protected by abrasion resistant cabling materials.
3.05 IDENTIFICATION


A.  
All conductors shall be labeled at each end with numbers matching submittals data sheets and all



wire terminations shall be identified by the component terminal numbers as shown on 




appropriate panel drawings.

3.06 START UP

A. Start up shall be done in accordance with manufacturer’s written instructions and be completed by qualified electrician or a PRIMEX Authorized Engineered Distributor.
B. A completed start up report shall be returned to PRIMEX in order to maintain full warranty coverage.

END OF SECTION
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