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PUMP STATION CONTROL SYSTEM (LEVEL I)

PART 1
G E N E R A L

1.01
SECTION INCLUDES

A.
Control switches, relays, transformers, alarm panels, terminal blocks, power supplies, and accessories.

1.02
REFERENCES

A.
National Electrical Manufacturers Association (NEMA).

1.
NEMA ICS 1 - General Standards for Industrial Control and Systems.

2.
NEMA ICS 2 - Standards for Industrial Control Devices, Controllers and Assemblies.

3.
NEMA ICS 3 - Industrial Systems.

4.
NEMA ICS 6 - Enclosures for Industrial Controls and Systems.

5.
NEMA ST 1 - Standard for Specialty Transformers (Except General Purpose Type).

B.
Instrument Society of America (ISA).

C.
Underwriters Laboratories, Inc. (UL).

D.
Factory Mutual (FM).

E.
Institute of Electrical and Electronic Engineers (IEEE).

F.
National Fire Protection Association (NFPA).  ANSI/NFPA 70 - National Electrical Code (NEC).

G.
Joint Industrial Council (JIC).

H.
American National Standards Institute (ANSI).

1.03
SUBMITTALS

A.
Submit product data, shop drawings and samples (if samples are requested by the City Engineer) under provisions of Section 01330 - Submittal Procedures.

1.
Submit in complete packages grouped to permit review of related items as outlined in these specifications.

2.
Bind submittals in three-ring binders with complete indexing and tab dividers.  Completely tag and label equipment information to correspond with Drawings.

3.
Review of submittals will be for conformance to Contract Documents and for application to specified functions.

B.
Product Data.  Submit descriptive product literature including manufacturer's specifications for each component specified.

C.
Shop Drawings.  Indicate layout and mounting of completed assemblies and systems, interconnecting piping and cabling, dimensions, weights, external power and communications connections.

1.
Panel, Console, and Cabinet Information

a.
Layout drawings, including the following:

1)
Front, rear, end, and plan views to scale.

2)
Dimensional information.

3)
Tag numbers and functional names of components mounted in and on panels, consoles, or cabinets.

4)
Product information on panel components.

5)
Nameplate locations and legends, including text, letter sizes and colors to be used.

6)
Location of anchoring connections and holes.

7)
Location of external wiring and piping connections.

8)
Mounting and installation details.

9)
Proposed layouts and sizes of graphic display panels.

b
Wiring and piping diagrams, including the following:

1)
Name of panel, console or cabinet.

2)
Wiring sizes and types.

3)
Piping and tubing sizes and types.

4)
Terminal strip numbers.

5)
Color coding for each wire and color coding legend.

6)
Functional name and manufacturer's designation of components to which wiring and piping are connected.

c.
Electrical control schematics in accordance with JIC standards.

d.
Plan showing equipment layout in each area.

2.
Field Wiring and Piping/Tubing Diagrams

a.
Wiring and piping/tubing sizes and types.

b.
Terminal strip, device terminal and wire numbers.

c.
Color coding.

d.
Designation of conduits in which wiring is to be located.

e.
Location, functional name and manufacturer's designation of items to which wiring or piping are connected.

f.
Point-to-point wiring diagrams identifying every termination point and connection. 

3.
Instrumentation Diagrams

a.
Prepare instrument loop diagrams for analog and digital displays, and control and I/O loop diagrams, using ISA standard symbols in accordance with ISA Standard S5.4.  Drawing shall include the following:

1)
Instrument tag numbers.

2)
Functional name, manufacturer's name, product name and model or catalog number of each item.

3)
Location of each item.

b.
Submit loop diagrams, wiring diagrams, and control schematics on 3.5-inch, 1.44-Mb diskettes, formatted as AutoCAD.DWG files using the latest release of AutoCAD current and available on bid date, or any subsequent version.  Identify diagrams, schematics and other files with computer-printed labels affixed to each diskette.  Leave at least 200,000 bytes free space available on each diskette.

c.
In addition, submit such diagrams and schematics laser-printed on 8.5-inch x 11-inch paper.  Use lettering and numerals of at least 1/16-inch nominal height.

D.
Quality Control Submittals

1.
Factory Test Reports.  If specified, submit 6 copies.

2.
Testing Procedures.  Submit testing procedures proposed to verify operations of the  system logic.  Test and verify system with external devices required to simulate field connections connected simultaneously for a full system test.  Reconnecting external devices to verify portions of the systems at a time is not acceptable.

3.
Certificates.  Under provisions of Section 01450 - Contractor's Quality Control, submit manufacturers' certificates that equipment and systems meet or exceed specified requirements.

4.
Instructions.  Submit manufacturer's installation instructions for each component specified.

5.
Field Reports.  Submit 6 copies of manufacturer's installation inspection, field calibration and field testing reports.

E.
Operation and Maintenance (O&M) Data.

1.
Submit operation and maintenance data in accordance with of Section 01782 - Operation and Maintenance Data.

2.
Information and drawings submitted must reflect the final installed condition.  Revise documents requiring updates following testing and start-up.

3.
In addition to the content specified in Section 01782 - Operations and Maintenance Data, provide the following information:

a.
Name, address and telephone number of the control system supplier's local service representative.

b.
Complete list of supplied system hardware parts with full model numbers referred to system part designations, including spare parts and test equipment provided.

c.
Copy of approved submittal information and system shop drawings as specified in Paragraph 1.03, Submittals, with corrections made to reflect actual system as tested, delivered and installed at the site.  Provide half-size blackline reproductions of all shop drawings larger than 11 inches x 17 inches.

d.
Original copies of manufacturer's hardware, installation, assembly, and operations manuals for control system components.

e.
Control system description and system operation sequence instructions.

f.
In separate binders, submit control and loop diagrams, electrical drawings, system description, operation instructions, and files on 3.5-inch, 1.44-Mb diskette.

F.
Project Record Documents

1.
Submit record documents under provisions of Section 01785 - Project Record Documents.

2.
Revise system shop drawings and other submittals to reflect system as installed.  Accurately record locations of controller cabinets and input and output devices connected to system.  Include interconnection wiring and cabling information and terminal block layouts in a suitable drawing pocket installed inside the controller cabinet door.

3.
Insert half-size blackline prints of wiring diagrams applicable to each control panel in a clear plastic envelope and store in a suitable print pocket or holder inside each control panel.

1.04
QUALITY ASSURANCE

A.
Manufacturer's Qualifications.  Manufacturer shall be a company specializing in manufacturing products specified in this Section, having proven compatibility with the City's existing facilities and at least 3 years of documented experience.  The company shall maintain service facilities within 100 miles of the City of Houston.

1.05
DELIVERY, STORAGE AND HANDLING

A.
Deliver products to site in factory-sealed containers.  Store and protect products under provisions of Section 01610 - Basic Product Requirements.

B.
Check for damage upon receiving products on site.

C.
Store products in a clean, dry area; maintain temperature in accordance with NEMA ICS 1.

1.06
ENVIRONMENTAL REQUIREMENTS

A.
Maintain temperature above 32 degrees F and below 104 degrees F during and after installation of products.

B.
Maintain area free of dirt and dust during and after installation of products.

C.
Provide temporary heating and air conditioning units and equipment required to maintain environmental conditions specified for control and MCC panels.

1.07
MAINTENANCE SERVICE

A.
Provide manufacturer's maintenance services for hardware products for one year from Date of Substantial Completion without additional cost to the City.

PART 2    P R O D U C T S

2.01
CONTROL SWITCHES AND INDICATOR LIGHTS

A.
Manufacturers

1.
Automatic Timing and Controls Company.

2.
Cutler Hammer.

3.
Eagle Signal Company.

4.
General Electric Company.

5.
Square D Company.

6.
Allen Bradley.

B.
Substitutions.  Comply with Section 01630 - Product Substitution Procedures.

C.
Control Switches

1.
Contacts:  NEMA ICS 2; at least two Form C contact sets.

2.
Contact Ratings:  NEMA ICS 120 VAC, 10 ampere inductive.

3.
Selector Switch Operators:  NEMA ICS 2; heavy-duty oil-tight NEMA 4 multi‑position rotary selector switch.

4.
Push-button Operator:  NEMA ICS 2; heavy-duty oil-tight NEMA 4 unguarded and lockable type; black for start, red for stop.

D.
Indicator Lights:  Red for run, amber or yellow for alarm, green for control mode.

1.
Indoor:  LED, oil-tight, 120 VAC, 100,000-hour rated life expectancy.

2.
Outdoor:  Incandescent, oil-tight, rated voltage approximately 125 percent of nominal operating voltage.

2.02
CONTROL RELAYS

A.
Contacts: NEMA ICS 2; three Form C contact sets.

B.
Rating:  NEMA ICS 2; 120 VAC, 10 ampere inductive.

C.
Coil Voltage:  120 VAC, 60 Hz.

D.
Socket: Turck S3B with coding system, label and label holder (11 pin).

E.
Features. 11-pin socket relay base, external color-coded test button, mechanical and electrical status indications, impact-resistant thermoplastic case.

F.
Manufacturer:  Turck, Inc., or approved equal.

2.03
TIME DELAY RELAYS

A.
Contacts:  NEMA ICS 2; three Form C contact sets.

B.
Contact Ratings:  NEMA ICS 2; DPDT Class; 120 VAC 10 ampere inductive.

C.
Coil Voltage: 120 VAC, 60 Hz..

D.
Socket: Turck S3B with coding system, label and label holder (11-pin).

E.
Description.  Control relay as specified above in Paragraph 2.03, with added Time Cube Module as manufactured by Turck, Inc.; series CT3, with on or off delay, as indicated.

F.
Features.  DIP switch-selectable timing ranges of 0.2 to 3 seconds, 0.8 to 12 seconds, 0.1 to 1.5 minutes and 0.8 to 12 minutes; externally-adjustable graduated time dial; solid-state digital timing system.

2.04
CONTROL POWER TRANSFORMERS

A.
Transformer:  NEMA ST 1 machine tool transformer with isolated secondary winding.

B.
Power Rating: 250 VA or 200 percent power requirement, whichever is greater.

C.
Voltage Rating:  480/240 volt primary, 120 volt secondary, single phase.

2.05
PHASE/VOLTAGE MONITOR RELAY

A.
Manufacturer, Product:  Diversified Electronics Inc.; Model SLM Series.

B.
Description.  All three phases monitored individually for preselected under and over voltage limit phase loss, phase unbalance, phase reversal, frequency shift and phase shift.  Automatic reset after adjustable release delay when line conditions return to normal.

C.
Indicators:  LED indicators for under and over voltage limit.

D.
Output Rating:  DPDT, 3 amps resistive at 600 VAC.

E.
Phase Sequence:  ABC.

F.
Sampling Time:  2 seconds.

G.
Spare Unit.  In addition to the unit installed, furnish one spare phase/voltage monitor relay.

2.06
TERMINAL BLOCKS

A.
Manufacturers

1.
Bussmann.

2.
Entrelec, Inc.

3.
General Electric Company.

4.
Phoenix Contact.

5.
Weidmuller.

6.
Allen Bradley.

B.
Substitutions.  Comply with Section 01630 - Product Options and Substitutions.

C.
Terminal Blocks.  Provide isolated fused snap-on type terminal blocks.

D.
Power Terminals:  Unit construction type with closed back and tubular pressure screw connectors, rated 600 volts.

E.
Signal and Control Terminals:  Modular construction type suitable for channel mounting with tubular pressure screw connectors; 300 volt rating.

F.
Provide color-coded (green/yellow) ground bus terminal block, with each connector bonded to enclosure.

2.07
LEVEL RECORDER

A.
Manufacturer:  Foxboro Model 40, or equal.

B.
Description.  Large case circular pneumatic 7-day pen recorder with one-year supply of charts in 0 to 25 foot range or sized to match wet well depth if deeper than 30 feet.

2.08
ACCESSORIES

A.
Plastic Raceway:  Plastic slotted wireway with snap-on locking covers.

B.
Manufacturer

1.
Anixter Bros., Inc.

2.
Delaware Industries, Inc.

3.
Panduit Corp.

PART 3    E X E C U T I O N

3.01
SYSTEM DESCRIPTION

A.
Level Measurement System.  Equip pump station with two independent well level measurement systems, each system consisting of an air cell with associated air piping and tubing to provide a pneumatic signal proportional to well level, and associated transmitters, recorders and pressure switches as specified, and as indicated on the Drawings.

B.
Air Cells.  Fabricate and install each air cell assembly to provide an airtight pneumatic system.  Lower air cells into pump wells through access manholes provided and arrange to allow removal after initial installation.  Air cell assemblies shall consist of:

1.
Support Piping:  1-1/4-inch diameter stainless steel pipe coupled as shown in maximum 10-foot sections.  Drill a 1/4-inch diameter hole in each section horizontally 18 inches below the threaded fitting to provide support during removal and disassembly.  Brace support piping every 15 feet.

2.
Air Tubing:  1/4-inch diameter soft copper tubing with PVC outer jacket.  Install air tubing continuous without couplings from control cabinet to air cell suspension rod top.  Weld or braze copper tubing to air cell to assure leak-free operations.

3.
Air Cell:  18-inch long, 3-inch diameter stainless steel pipe with threaded cap.  Drill and tap cap to accept a brass pneumatic fitting for attachment of air tubing.  Wrap fitting with PVC tape after testing.

4.
Blowdown Valves:  Provide a schrader valve and isolation valves for each air cell to pressurize the pneumatic devices (calibration) or purge the air line using a hand pump.

C.
Primary Level Measurement System:  An air cell assembly with independent dual setpoint latching pressure switches for each pump, and a pneumatic 7-day chart recorder.

D.
Secondary Level Measurement System:  An air cell assembly with high-level pressure switch.

E.
Primary Pump Control

1.
Accomplish via independent latching pressure switches set to start and stop each pump at preselected levels.  Provide alternator relay to sequence pumps.

2.
Provide hardware timer to stagger pump starts (add time cube modules to pump start relays).

3.
Provide hardware interlocks to stop pumps when overload, high temperature or phase failure occurs.

F.
Secondary Pump Control.  When high level switch is energized, both pumps shall be activated to run and alarm must be initiated.

3.02
INSTALLATION

A.
Install in accordance with manufacturer's instructions and Drawings.  Provide sufficient clearance for calibration and maintenance access.

B.
Do not install products until major construction is complete and building interior is enclosed and heated.

C.
Connect input and output devices as shown on Drawings.

3.04
MANUFACTURER'S FIELD SERVICES

A.
Prepare and start systems under provisions of Section 01755 - Starting Systems.

3.05
DEMONSTRATION

A.
Provide systems demonstration under provisions of Section 01770 - Closeout Procedures.

B.
Demonstrate operation of control system.  Provide 2 sessions of 1 hour of instruction each for 2 persons, to be conducted at project site with manufacturer's representative.

C.
System demonstration shall include complete verification of field wiring and control system.

END OF SECTION



THE FOLLOWING ITEMS SHOULD BE CHECKED FOR COORDINATION DURING DESIGN: 

*********************************************************************************

A.
Coordinate this specification with other specifications including the following related Sections:

Section 01450 - Contractor's Quality Control

Section 01610 - Basic Product Requirements

Section 01630 - Product Substitution Procedures

Section 01755 - Starting Systems

Section 01770 - Closeout Procedures

Section 01782 - Operations and Maintenance Data

Section 01785 - Project Record Documents

Section 13446 - Primary Instrumentation Devices

Section 13471 - Control Cabinet Enclosures

Section 16195 - Wiring and Conduit Identification

Section 16902 - Electric Controls and Relays

*********************************************************************************

END OF NOTES

�Insert Table 13442 here    
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