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SECTION 26 27 16
CABINETS AND ENCLOSURES

PART LISTNUM 1 \l 1
GENERAL

1.01
RELATED DOCUMENTS

LISTNUM 1 \l 3
Drawings and general provisions of the Contract, including General Conditions, Special Provisions, and Division 1 Detailed Provisions Sections, apply to this Section.
1.02
SECTION INCLUDES

LISTNUM 1 \l 3 \s 1
General requirements for Pump Station Control Panel construction.

1.03
SHOP DRAWINGS

LISTNUM 1 \l 3 \s 1
Provide catalog sheets on all equipment provided, including full model number of all components, listing of optional features being provided, voltage ratings, dimensional data, and manufacturer product specifications.

LISTNUM 1 \l 3
Provide schematics and wiring diagrams representing all terminals, wiring, wiring numbers on wires, and components located within the panel; Provide digital copy of schematic in editable DXF format.  Diagrams shall be in accordance with NFPA 79.
LISTNUM 1 \l 4
Provide ladder-logic diagrams with cross-referencing scheme for each relay and output device; include numbering string down power side of diagram.

LISTNUM 1 \l 4
Utilize ANSI Y32.2 symbols for all field devices.

LISTNUM 1 \l 4
Show functional description for each device or component.

LISTNUM 1 \l 4
Show alphanumeric reference for all conductors and terminals.

LISTNUM 1 \l 4
Show connections to devices located external to the panel in phantom.

LISTNUM 1 \l 3
Construction and Assembly:  Provide information on the enclosure type, wall thickness, dimensions, doors, gaskets, finish, and structural support members.

LISTNUM 1 \l 3
Panel Layout Drawings:  Provide layout of panel interior and front panel mounted devices, showing location of all equipment, relays, power supplies, terminal strips, and wire channels.  Provide a placard affixed to the inside surface of the access door of the panel displaying the connection legend and the circuit schematic (Size 24 x 24 inches) and provide one copy of placard as spare. 

LISTNUM 1 \l 4 \s 1
Circuit Schematic:  Identifies each wire, junction and termination with respect to corresponding terminals and connections in the panel.  

LISTNUM 1 \l 4
Devices and connections associated with, but exterior to, the panel shall be shown in phantom and appropriately identified.

LISTNUM 1 \l 3
Installation Details:  Provide footprints of panels and enclosures to show location of all conduit entrances. Provide information on panel anchoring and supports.
1.04
SPARE PARTS

A.
One spare alternator.  NOTE:  Use only relays with round pins.
1.05
RECORD DOCUMENTS

A.
Submit all diagrams and drawings from the shop drawing submittal (Three copies). Provide two (2) Digital copies in editable DXF format to the CITY.
PART LISTNUM 1 \l 1
PRODUCTS

2.01
OPERATING CONDITIONS

LISTNUM 1 \l 3 \s 1
Provide products suitable for operation under the following conditions B through D.

LISTNUM 1 \l 3
Ambient Operating Temperature:  -25 to 40 degrees C.

LISTNUM 1 \l 3
Altitude:  As indicated.

LISTNUM 1 \l 3
Supply Voltage:  As indicated.

2.02
ENCLOSURE

LISTNUM 1 \l 3 \s 1
Manufacturer:  Hoffman, or equivalent as approved by the CITY.
LISTNUM 1 \l 3
Conform to requirements of NEMA 4X-SS.

LISTNUM 1 \l 3
Construction:  72"H x 72"W x 18"D, minimum and shall be mounted on 12” stand.  4X stainless steel. The size has been estimated based on equipment sizes of single manufacturer.  CONTRACTOR to furnish a panel of the size required to house the manufacturer's equipment supplied and all other electrical components installed in the enclosure. The panel shall be stainless steel.  All electrical equipment and controls for the Pump Station shall be mounted inside the pump control panel enclosure.  Both outer doors of the control cabinet will have a horizontal latching rod to hold the doors in the open position.  No cutouts, gauges, meters, lights, or switches are to be mounted on the exterior doors of the cabinet.  All items shall be mounted on an interior swing out type door and back mounted panel.  The switches, breaker operators, meters, reset pilot lights and 20 amp GFI outlets shall be mounted inside the control cabinet on an interior swing out type door of the enclosure, unless shown otherwise on the Drawings. This “deadfront” design is to prevent the operator from contacting any live voltage, terminals, etc.  It shall not be necessary to remove this deadfront to operate any controls, circuit breakers, or reset motor overloads, etc. The equipment mounted inside the enclosure shall include the transfer switch contactor, battery charger, and intelligent section, all circuit breakers, receptacles, pilot lights, selector switches, push buttons, relays, timers and the two starters.  Surge Protector shall be mounted outside of Control Panel near top on right or left side and Control Transformer shall be mounted outside on side of Control Panel on sides or back.  All items shall be rated and made of material rated for outside duty.
LISTNUM 1 \l 3
Sheet Steel:  Minimum 14 gauge thickness.  Provide stiffeners, angles, and supports for components.  The panel shall be painted white.
LISTNUM 1 \l 3
Anchor Bolts:  Stainless steel for anchoring enclosure to concrete floor.

LISTNUM 1 \l 3
Covers:  As indicated; otherwise, continuous hinge with gasket material around door for secure fit and water tight seal.  Include stainless-steel quick-release latches and stainless steel padlock hasp.

LISTNUM 1 \l 3
Stainless Steel Panel Finishing:  Unpainted smooth brushed finish.

2.03
POWER SUPPLIES

LISTNUM 1 \l 3 \s 1
Electric Service to Panel:  240 volt, three phase, 3 wire, 60 Hertz.

LISTNUM 1 \l 3
Provide an electrical disconnect with overcurrent protection for thermal magnetic, molded case, 3-pole circuit breaker.

2.04
WIRING

LISTNUM 1 \l 3 \s 1
Power Wiring:  Stranded copper, MTW or THWN, minimum size No. 14 AWG, 600 volt insulation.

LISTNUM 1 \l 3
Insulation Color Code:

LISTNUM 1 \l 4 \s 1
Black:  Line, load, and control circuits at line voltage.

LISTNUM 1 \l 4
Red:  AC control circuit at less than line voltage.

LISTNUM 1 \l 4
Blue:  DC control circuits.

LISTNUM 1 \l 4
Yellow:  Control circuits energized from an external source.

LISTNUM 1 \l 4
Green:  Equipment ground.

LISTNUM 1 \l 4
White:  Neutral or grounded circuit conductor.

LISTNUM 1 \l 3
Provide terminal blocks for external wiring connections.  Provide four (4) spare terminals after every ten terminals.  In addition, provide two spare terminals at the top and two spare terminals at the bottom of every terminal strip.

LISTNUM 1 \l 3
Provide ground lug properly sized for termination of the ground wire.

LISTNUM 1 \l 3
Group and support conductors.  Provide channel duct or plastic spiral wrap.

LISTNUM 1 \l 3
Provide door intrusion switch to be connected to RTU panel.

2.05
RELATED ITEMS TO BE LOCATED INSIDE PANEL

LISTNUM 1 \l 3 \s 1
Automatic Transfer Switch:  See Section 26 36 24.
LISTNUM 1 \l 3
Generator Battery Charger:  See Section 26 32 13.
LISTNUM 1 \l 3
GFI Receptacle:  20A, 120 volt, duplex.

LISTNUM 1 \l 3
Control Transformers: 5 kVA or as rated and approved by the CITY, 240-120 volt & 100 VA, 120 - 24 volt.

E.
Electric Controls and Relays: See Section 26 09 13.
2.06
IDENTIFICATION DETAILS

LISTNUM 1 \l 3 \s 1
Provide permanently affixed tape on equipment and components within panel or on an adjacent surface which identifies the item.  All wiring shall be numbered and labeled in accordance with the Electrical Drawings.
2.07
PUMP CONTROL PANEL

LISTNUM 1 \l 3 \s 1
Enclosure:  Stainless steel, unpainted smooth brushed finish, sized to accommodate the components listed below.  The enclosure shall have an interior door for mounting controls.
LISTNUM 1 \l 3
Motor Controllers: Solid state reduced voltage starters (soft start), open style, reduced current inrush with motor thermal overload, starter thermal and phase-loss protection.  Provide three (3) N.O. auxiliary contact from overload relay for remote alarm monitoring circuits.

LISTNUM 1 \l 3
Overcurrent Protection:

LISTNUM 1 \l 4 \s 1
2-pole breaker (thermal magnetic), 40A for 5 kVA control transformer.

LISTNUM 1 \l 4
1-pole breaker (thermal magnetic), 50A secondary of control transformer.

LISTNUM 1 \l 4
1-pole breaker (thermal magnetic), 20A duplex outlet.

LISTNUM 1 \l 4
1-pole breaker (thermal magnetic), 15A for master control circuit.

LISTNUM 1 \l 4
1-pole breaker (thermal magnetic), 20A for battery charger.

LISTNUM 1 \l 4
1-pole breaker (thermal magnetic), 15A for telemetry panel.

LISTNUM 1 \l 4
1-pole breaker (thermal magnetic), 20A to generator block heater.

LISTNUM 1 \l 4
1-pole breaker (thermal magnetic), 20A spare.

LISTNUM 1 \l 4
Two 3-Pole Magnetic Only:  Protection for each pump motor.

LISTNUM 1 \l 4
2A fuse for primary of 100 VA transformer.

LISTNUM 1 \l 4
5A fuse for secondary of 100 VA transformer.

LISTNUM 1 \l 3
Power/Phase Failure Relay:

LISTNUM 1 \l 4 \s 1
Loss of Duke power.

LISTNUM 1 \l 4
Loss of control power.

LISTNUM 1 \l 3
Transformers:

LISTNUM 1 \l 4 \s 1
5 kVA, 240-120 volt, single phase main control transformer for the master control circuit, and miscellaneous 120 volt power.  Master control circuit to provide automatic level control and alternation of pumps.

LISTNUM 1 \l 4
100 VA, 120-24 volt, single phase circuit for float switches.

LISTNUM 1 \l 3
Pilot Lights:  Push-to-test transformer type, heavy duty, oil-tight, mounted on the interior door  of the panel.

LISTNUM 1 \l 4 \s 1
Power ON:  Green.

LISTNUM 1 \l 4
Pump No. 1 Run:  Green.

LISTNUM 1 \l 4
Pump No. 2 Run:  Green.

LISTNUM 1 \l 4
Pump No. 1 Fail:  Red.

LISTNUM 1 \l 4
Pump No. 2 Fail:  Red.

LISTNUM 1 \l 4
Seal No. 1 Fail:  Red.

LISTNUM 1 \l 4
Seal No. 2 Fail:  Red.

LISTNUM 1 \l 3
Pushbuttons:  Provide two momentary contact, pushbuttons; one each for Pump No. 1 Reset and Pump No. 2 Reset.  Pushbuttons to be heavy duty, oil-tight, mounted on the interior door of panel.

LISTNUM 1 \l 3
Selector Switches: Provide two Hand-Off-Auto selector switches; one each for Pump No. 1 and Pump No. 2.  Selector switches to be heavy duty, oil-tight, mounted on the interior door of panel.

LISTNUM 1 \l 3
Elapsed Time Meters:  Provide two elapsed time meters to measure hours and tenths of hours running time; one for each pump.  To be mounted on the interior door of panel.

LISTNUM 1 \l 3
Relays:  

LISTNUM 1 \l 4 \s 1
120 volt:

LISTNUM 1 \l 5
Alternating type to automatically alternate the pumps on each successive cycle of operation.

LISTNUM 1 \l 5
Control Relays: As shown on drawings.
LISTNUM 1 \l 5
Timing Relay:  To prevent simultaneous starting of both pumps.

LISTNUM 1 \l 5
Seal Leak Relays:  Two seal leak relays to be furnished with pumps by other trades, and installed and connected as shown on control diagram.

LISTNUM 1 \l 4
24 volt:  Connected to float switch actuated circuit to automatically start lead and lag pumps per wet well levels.
3.
Use round pin type relays only.


K.      Electric Heater:




1.
Manufacturer:  Hoffman DAH-Series, or Approved Equal.




2.
Description:   Electric heater with operator adjustable thermostat range from 0 degrees F to 100 degrees F.  Heater shall have aluminum housing, ball bearing fan with terminal strip with clamp connectors, be UL 508A Listed, and powered by 120 VAC .   Number and wattage of heaters shall be calculated based on the interio size of the completed uninsulated control panel.

L
Panel Cooler:  

LISTNUM 1 \l 4 \s 1
Manufacturer:  Hoffman CR Compact Series, McLean Cooling Technology PriAir CR Series, or approved equal.

2.
Description:  Closed-loop panel air conditioner sized to maintain a maximum internal panel temperature of 85 degrees F.  Enclosure shall be NEMA 4X stainless steel for outdoor application.  Panel shall include CFC-free refrigerant.  Unit shall be powered by 115VAC, 60 Hz power.
PART LISTNUM 1 \l 1
EXECUTION

3.01
INSTALLATION

A. Provide concrete pad for control panel.  
B. Conduit entry in the top of any panel shall not be permitted unless explicitly directed by the CITY.

C. Mount control panel with stainless steel expansion anchors.
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