SUGGESTED SPECIFICATION

FOR
DUPLEX LIFT STATION 
CONTROL PANEL

SECTION 16000

ELECTRICAL INSTALLATION AND EQUIPMENT
PART 1 – BASIC ELECTRICAL MATERIALS AND METHODS
1.01
ELECTRICAL SPECIFICATIONS:  The electric supply will be 120/24 volt, three phase, 60 Hertz.  The Contractor shall contact the power company prior to bidding and include in his bid the cost of labor and material necessary to supply the plant with electricity, including any cost, which may be assessed by the power company for installation of power company furnished material.  The Contractor shall coordinate all aspects of the construction concerning the electric service with the power company.  The Approval Drawings shall include all details of the power company electric service and all associated equipment (to include all pole types and locations, switches, fuses, wire sizes and types, etc.) anywhere on the plant property. 

1.02
TEMPORARY ELECTRIC SERVICE:  The Temporary Electric Service for construction power shall be furnished, installed, and removed by the electrical contractor.  In addition, Contractor shall make all necessary arrangements with the power company for metering and billing, provide for these charges, and cost in his or her bid. 

1.03
TESTING AND INSPECTIONS:  Contractor shall assist in making periodic inspections or tests as required by the Engineer.  When required, Contractor shall provide the assistance of supervisor and qualified artisans for reasonable duration of each test, etc.  Cooperate with other Contractors in preventing premature operation of equipment like water process equipment, etc., which should be first run in presence of personnel responsible for each item. 

After wiring is completed, the Contractor shall test for shorts and open circuits, intentional and unintentional grounds.  All shorts, open circuits, and unintentional grounds shall be corrected. 

1.04
GUARANTEE:  Workmanship and materials shall be guaranteed for period of one year from date of official acceptance of contract.  Be responsible for any adjustments, replacements, and corrections necessary to restore project to first‑class condition if deficiency is due to faulty workmanship or materials.

1.05
CONDUIT SYSTEMS:  Use galvanized or sheradized steel conduit in damp locations, exterior walls, exposed out of doors or when subject to mechanical damage after installation.  Underground runs, use PVC, schedule 80 incased in concrete per NEMA standards and buried at required depth per NEMA standards.  Provide electrical line red warning tape buried six (6) inches above conduit run. 

Protect conduits against entry of debris; keep ends capped during construction; clear or replace obstructed conduits. 

Size and install conduits so that conductors may be installed without damage or excessive strain, using NEC as a minimum standard.  For rigid conduit, use double lock nut and bushings.  For conduits larger than 1”, use grounding type insulation bushing.  Entire conduit system shall provide a dependable path to ground.  EMT fittings shall be watertight type, T&B 5100 series.  Crimped or setscrew types are not acceptable.

Ream ends after threading; make bends with an approved bending tool.  Replace deformed bends or off‑sets.  Avoid hot water pipes, stay at least 3” from covering of hot pipes except as crossing, then at least 1”.

1.06
PULL BOXES AND JUNCTION BOXES:  Pull boxes shall be code gauge and size galvanized steel and shall be installed where accessible and in location shown on the drawings or where required to facilitate the easy pulling of wires.  Boxes shall be sized properly for the conduits and wires entering them.  In outdoor and process, areas use weatherproof and corrosion resistant boxes. 

1.07
OUTLET BOXES:  On exposed conduit in process areas, use Crouse-Hinds No. FS or FD, or other galvanized steel types.  All boxes galvanized, or cadmium plated, or better.   

1.08
CONDUCTORS AND GENERAL WIRING METHODS:  Type THW 600‑Volt copper wire for general use and types THHN 600‑volt copper for High Ambient Temperature; where Contractor sizes conduit based on conductor  required, basis is type THW.  Approved manufacturers, Triangle, General Cable, Collyer, National Electric Products, or approved equal.  Size, type, and trade name stamped permanently at regular intervals on all conductors.  All wire shall be color-coded.

Install wire in conduit after all work which may cause damage is completed.  Powdered talc or other approved compound may be used as lubricant where necessary.

Make joints and splices in conductors with approved insulating type compression fittings, T&B, Sta-kon, or Buchanan splice caps.  Wire‑nuts are not acceptable.

1.09 GROUNDING:  Ground the electrical system in accordance with the National Electric Code, along with any local and State codes.

Conduit work, motor, panelboards, and electrical equipment are to be effectively and permanently grounded.  Feeder conduits shall provide a good path to system ground.

The grounding screw on all grounding type receptacles shall be securely grounded to the outlet box with lug and screw, or use self‑grounding types.

Verify electrical continuity of all conduit runs and correct any discrepancies.

1.10
EXCAVATION AND BACKFILLING:  Excavate trenches for underground conduit or cable to required depth and width.  After conduit of cable has been installed, inspected, and approved, backfill trench with earth free of trash, rock, brick and debris, and compact as required.  Under slab, follow compaction rules for general work on this project.  Underground workmanship applies under slab; depth can be reduced, but provide full and complete encasement.  Bond conduit to any membrane passed through.

1.11
CLEANING:  As required, clean all equipment or exposed material provided or installed under this section.  Protect from any normal use of paint, mortar, etc.

1.12
WORKMANSHIP:  All work shall be done in a thorough, substantial, and skillful manner by competent workers.  Applicable rules of National Electric Code apply as minimum standard for this contract but do not replace or reduce any specific requirement herein.

1.13
INTERFERENCES:  The drawings are generally diagrammatic.  Cooperate with other trades so that interferences of conduit, equipment, piping, etc., will be avoided.  If interference develops, refer promptly to Engineer for decision.

END OF SECTION

SECTION 16940

PROCESS INSTRUMENTATION AND CONTROL
PART 1 – GENERAL
1.01
WORK INCLUDED

The work covered under this section of the specifications includes the furnishing and installing of all instrumentation and control hereinafter specified to perform the intended function.

1.02
RELATED WORK

Section 16000 – Electrical

PART 2 – PRODUCTS

2.01
SUBMITTAL DRAWINGS

A. Descriptive literature and drawings for equipment and systems being furnished under this section shall be included in two submittals as a maximum.  If two submittals are made, the first shall include all primary devices, transmitters, sensors, and field mounted equipment.  The second submittal will include the balance of the submittal required.  The submittal shall include as a minimum, equipment specifications, dimensional drawings, flow and other calculations, schematic drawings of each and every system within the complete offering, and such other information requested by the Engineer or considered necessary to the proper installation of the equipment.  Furnish submittals in a Bound Booklet Form 8(” X 11”.  No sheets shall be larger than 8(” X 11”.  Foldout larger sheets will not be acceptable.  This submittal shall include coordinated information and drawings for all items that the Single Source System Supplier is required to furnish under this section of the specifications, all in one integrated and coordinated manual.  Each item of a submittal shall carry the appropriate title and be indexed against the appropriate specification item.

B. A quantity of eight (8) sets of submittals shall be furnished for the Engineer's approval.

2.02
INSTRUCTION MANUALS

Prior to 65% of the value of job completion, System Supplier shall furnish two (2) copies to the Engineer and one (1) copy to the Owner of all descriptive matter and complete system operation instruction manuals in separate indexed binders coordinated with the equipment that is furnished and installed for approval.  System Supplier shall incorporate Engineer's comments and resubmit for approval within 30 days of receipt of Engineer's comments.  Once final approval is obtained, System Supplier shall furnish two (2) copies to the Owner and two (2) to the Engineer.

2.03
RELATED SYSTEM COMPONENTS

The attention of the System Supplier is called to sections concerned with electrical work, chemical feeders, valves, piping, etc., and such other devices not specified under this section, but related to it.

PART 3 – EXECUTION

3.01
ENGINEERING SUPERVISION

A. The services of a qualified representative of the selected Single Source System Supplier shall be provided to inspect the completed installation, suggest all adjustments necessary to place the system in proper operation, and instruct operating personnel in the care and operation of the equipment furnished.  A minimum of two days and two trips start-up service and training operating personnel shall be included.  The services shall be furnished by the Contractor as a part of the work included under this section of the specifications.

B. The System Supplier shall show satisfactory evidence that he maintains, a fully equipped factory organization capable of furnishing adequate service for the equipment furnished, included replacement parts.  Suppliers employing outside organizations for “ON CALL” service shall not be considered.

3.02
GENERAL INSTALLATION

A. Installation of instrumentation and controls shall be in strict compliance with the manufacturer's instruction.  The locations of these items as shown on the Contract Drawings are approximate only.  Exact locations shall be as approved by the Engineer during construction.  It is the duty of the Contractor to obtain, in the field, all relevant information required for proper placement of instrumentation and controls.  In the case of interference with other work, proceed as instructed by the Engineer and provide all materials and labor required to prevent construction delays.

B. Execution of the installation shall be in full accordance with codes and local rulings.  The Contractor shall be responsible for any expenses that are a result of work performed contrary to said codes and regulations.

C. The System Supplier shall coordinate with the Contractor the installation, the location of process equipment, and connections of process equipment to related equipment panels, subject to the Engineer's approval.  The equipment being furnished with electrical controls or instrumentation must be submitted to the System Supplier for approval and coordination with all other control and instrumentation on this project.  This engineer will not approve any equipment submittal until this coordination has been accomplished.

3.03
SPARE PARTS

A one-year supply of manufactures’ recommended spare parts shall be provided.  The spare parts shall be packaged for long-term storage and shall be protected against humidity and temperature.  A spare parts list shall be furnished listing manufacture, device model number, part number and quantity supplied.

PART 4 – CONTROL PANEL SPECIFICATIONS

4.01 
GENERAL

A. Enclosure shall be constructed of a minimum 14 gauge, galvanized steel with baked enamel finish, and have stainless steel, quarter turn, quick-release latching mechanisms and a padlocking hasp.  The enclosure shall be rated NEMA 3R as manufactured by Hoffman, Electromate or approved equal.

B. All power and control wires shall be stranded copper type MTW.  All wiring shall be in covered plastic wireway.

C. All points necessary for external connection in the control panel whether power or control shall be wired to a terminal strip located at the top or bottom of the enclosure as directed by the engineer.  The terminal strip shall be permanently marked with the same designation as the wire connected to it.

D. All power and control wires shall be marked at both ends using self-adhering wire markers.  No two wires having different functions shall have the same designation.

E. All circuit breakers, motor starters, relays, timers, and other control devices mounted within the control panel shall be labeled for identification both within the panel and on the wiring schematic with corresponding designations.

F. Control power shall be 120 Volts and shall be protected by the correctly sized circuit breaker.

G. All controllers and other panel-mounted devices shall be mounted on an interior deadfront panel.  The deadfront panel shall be constructed of anodized aluminum and shall have a continuous aluminum hinge. 

H. All selector switches, start-stop pushbuttons, and pilot lights shall be identified with an engraved bakelite nameplate.

I. All approval drawings shall be prepared per J.I.C. standards for engineers review prior to any fabrication of control equipment.  The Controller shall be produced by a UL 508 listed shop.  Proof of label availability shall be submitted with approval drawings.

J. The Controller manufacturer shall provide a written warranty with approval drawings covering all Control materials and parts furnished for a period ending one year after final acceptance of the project.  This warranty shall cover all material replacement, all labor, and all travel expenses.

K. The Controller manufacturer shall show satisfactory evidence that he maintains a fully equipped factory organization capable of furnishing adequate service for the equipment furnished, including replacement parts within a 175-mile radius of the job site.  Suppliers employing outside organizations for “ON CALL” service shall not be considered.

L. The quality-establishing brand for the control panels shall be that manufactured by Control Systems, Inc. of Jackson, Mississippi.

4.02
LIFT STATION CONTROL PANEL

A. The panel shall be designed for 120/240 volt, three-phase power.

B. SERVICE ENTRANCE EQUIPMENT:  Provide a service entrance Lightning Arrestor (LA) and Power Monitor (PM), both per Component Specifications.  During power monitor failure, no three phase motors shall be allowed to operate. 

C. PUMP NO. 1 & NO. 2:  Provide a properly sized circuit breaker combination motor starter with NEMA Class 10, ambient compensated overload protection and individual phase failure protection.  In addition, provide the following additional equipment and controls.

1. The pumps shall be controlled by a Duplex Pump Controller (DC1-2), per Component Specifications.  In the automatic mode, the Duplex Pump Controller shall receive stop and start commands  SEQ CHAPTER \h \r 1based upon the level in the station wet well as sensed by the float switches.  In addition, provide input indicator and test module with improper input sequence indicator and controls (FT-1), per Component Specifications.
2. The float switch shall be a direct acting switch and contain a single pole mercury switch, which actuates when the longitudinal axis of the float is horizontal and deactuates when the liquid level falls 1” below the actuation elevation.  The float shall have a chemical resistant polypropylene casing with a firmly bonded electrical cable protruding.  One end of the cable shall be permanently connected to the enclosed mercury switch and the entire assembly shall be capsulated to form a completely watertight and impact resistance unit.  Float shall include a bracket for support pipe mounting.  Provide the following float switches and control points:

a.
High Level Alarm

b.
Lag Start

c.
Lead Start

d.
All Stop

3. Provide an Elapsed Time Meter (ETM-1 and ETM-2), per Component Specifications, for each pump to indicate pump total run time. 
D. CIRCUIT BREAKERS:  Provide the following 120 Volt single pole circuit breakers as shown on the drawing.

· 1 – 20 Amp, 1 pole for Control Power 

· 1 – 20 Amp, 1 pole for GFI Duplex Receptacle 

· 1 – 20 Amp, 1 pole for Spare  

E. GROUND FAULT INTERRUPTER RECEPTACLE:  Provide a 120 volt, 15 amp, Duplex GFI Receptacle mounted on the deadfront door of the enclosure for electrical hand tool use.
F. COMMON ALARM LIGHT:  Provide a weatherproof exterior common Alarm Light (AL), per Component Specifications with red Lexan lens mounted on side of enclosure.  The alarm light shall burn dim during normal conditions to indicate “Power On” and “Light Bulb Good” and shall flash brightly during any alarm condition.

PART 5 – COMPONENT SPECIFICATIONS
5.01 LIGHTNING ARRESTOR:  Arrestor shall be Silicon Oxide Varistor type, having current rating of 100,000 Amperes and 3000 Joules maximum energy per pole.  Response time to clamp 100 amps shall be 10 nanoseconds; response time to clamp 50,000 amps shall be 25 nanoseconds.  The case material shall be PVC and the arrestor shall be designed for 208 volt, three-phase 3 or 4 wire service.

TAG



SERVICE
LA



Power System Lightning Arrestor
5.02 PHASE FAILURE PHASE UNBALANCE AND PHASE REVERSAL RELAY:  Relay shall be of the negative sequence filter type.  The filter shall have a high internal impedance for accurate voltage following.  The unit shall be of the voltage comparative type with preset point that will turn off or de‑energize the output relay after 5 seconds.

TAG



SERVICE
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Panel Power Monitor

5.03 DUPLEX PUMP CONTROLLER:  Provide a Duplex Pump Controller including the following features.
A.
OPERATORS AND FRONT PANEL INDICATORS (for each pump)

1.
Manual-Off-Automatic selector switch

2.
Green “Pump Running” pilot light

3.
Red “Pump Failure” pilot light

4.
Red “Pump Seal Failure” pilot light

B.
A Pump NO. 1 LEAD – ALTERNATE – Pump NO. 2 LEAD sequence selector switch to select either pump as lead pump or to select that the pumps alternate as lead pump on each call for cycle.

C.
Signal inputs for stop, lead pump start, lag pump start, and high/low alarm.  The sensors shall be optically isolated and operate on 24V DC with a maximum current of 16mA for intrinsic safety.

D.
Pilot light indicators for each signal input described above, as well as, Pump No. 1 and No. 2 running inputs.

E.
The controller shall operate a pump based upon various combinations of signal inputs.  Normal operation shall operate pumps in the following automatic sequence:

With no signal inputs activated and both pumps off, a stop input activation shall not cause a pump to operate.  With a stop input activated and a lead start input activated, the controller shall start a single pump that pump shall operate until the lead start and stop inputs are deactivated.  With both the stop and lead start inputs activated and one pump operating, a lag start input being activated shall operate the second pump.  Both pumps shall operate until the lag start, lead start, and stop inputs are deactivated.

In the event an input device(s) fails to activate the controller shall operate as follows:

With a stop input device failure, the controller shall operate a single pump based upon the status of the lead start input and a field adjustable short cycle delay.  The short cycle delay shall keep the pump operating after the start input deactivates for the delay time setting.  If the stop input device fails to activate, the controller shall operate one pump as described above with the lag start input starting the second pump.  Both pumps shall operate until both start inputs are deactivated and the individual pump short cycle delays have expired.  In the event both the stop and lead start inputs fail to operate, the controller shall operate both pumps based upon the status of the lag start input and the individual pump short cycle delay timers.  Both pumps shall operate until the lag start input is deactivated and the individual pump short cycle delays have expired.  If all input devices fail except the high/low alarm input, the controller shall operate both pumps based upon the status of the high/low alarm input and the individual pump short cycle delay timers.  Both pumps shall operate until the high/low alarm input is deactivated and the individual pump short cycle delays have expired.

F.
A field adjustable failure time delay for each pump, in the range of 5 seconds to 6( minutes, to start the lag pump at the lead pump start point if the lead pump fails or if the lead pump selector switch is placed in the off position.  If a pump fails, the remaining functional pump shall remain the lead pump on future cycles.  The failed pump shall only be called to operate at the lag pump operating point.  Normal pump alternation shall resume when the failure condition is corrected and the pump has been reset.

G.
Soft stop feature to require the pumps to stop three (3) seconds apart during the condition that both pumps are running when signaled to stop.  Soft start feature to require the pumps to start three (3) seconds apart during conditions that the lead and lag pumps are called for simultaneously.

H.
Individual field adjustable time controls to delay starting each pump in the automatic mode after power failure or during initial startup.

I.
Pump failure, pump seal failure, and high/low alarm red pilot lights shall flash when activated.  Provide field selectable controls to allow the seal failure indicator to burn steady when activated.

J.
Manual override inputs for each pump, which can be used to manually override the duplex controls’, pump outputs when the controls are in the Automatic mode.  Inputs shall be provided to start or stop each pump from a remote location.

K.
Provide a selectable improper sequence alarm to activate the common alarm in the event the control inputs are activated in the wrong order.  The proper order shall be Stop, Lead Start, and Lag Start.  The High water alarm shall not be included in the improper sequence test.  Provide a selectable Lag Stop Level control to allow the lag pump to stop based upon the status of the lead start level input.

L.
Provide automatic pump alternation on pump failure and seal failure when a failure condition is detected and the pumps are in the automatic mode.  The failed pump shall be made the lag pump on future cycles until the failure condition is corrected.  Pump failure shall require manual reset to clear the failure condition and the seal failure condition shall clear when the failure condition clears.  Provide field selectable controls to allow the seal failure condition to not automatically alternate the pumps. 

M.
An exterior alarm light output that would flash the light brightly during any common alarm condition that includes pump failure, seal failure, improper sequence, and high water alarm.  The output shall allow the light to dim glow under normal conditions to indicate that power is on and the lamp is good.  A normally open common alarm output contact shall be energized by these alarm conditions.  Provide selectable controls to prevent the seal failure input from activating the common alarm output and alarm light.

TAG
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Pump No. 1 and No. 2 Duplex Controller

5.04 FLOAT TEST:  Provide input indicator and test module with improper input sequence indicator and controls.  The following controls and equipment shall be supplied.
A. Four deadfront panel mounted input pilot light indicators:  One for each of the following level control points Stop, Lead Start, Lag Start and High Level alarm.

B. Four deadfront panel mounted pushbuttons to test each pump level control input.

C. Automatic input sequence monitoring, such that if the inputs do not occur in proper order (stop, lead start and lag start), a red pilot light indicator shall be activated.

D. If stop input fails, followed by lead input activation, lead pump shall operate and continue until lead pump input is removed and a field adjustable time delay has expired.

E. If stop input fails, followed by lead and lag input activation, both motors shall operate and continue until their respective input is removed and an individual field adjustable time delay for each pump has expired.

F. If stop, lead and lag inputs fail, followed by high level  input activation, both motors shall operate and continue until the high level input is removed and a field adjustable time delay for each pump has expired.

G. Improper sequence activation shall also activate the common external alarm controls.

H. Improper sequence alarm shall require reset button activation to remove the alarm light.

TAG
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Float Test Module

5.05
COMMON ALARM LIGHT:  Alarm Light shall be RAB catalog number VBR100/GL100PGR or equal.  The alarm light shall burn dim and steady during normal conditions to indicate electrical power “ON” and lamp good.  During any alarm condition, the alarm light shall flash brightly.

TAG
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Common Alarm Light
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