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1.  Change section numbering when used in conjunction with Standard Specifications.)

16.__  SEWAGE LIFT STATION

2

PART 1.- GENERAL

3

SUMMARY.‑-

4

Scope.‑-This work shall consist of furnishing and installing sewage lift station pump control equipment in accordance with the details shown on the plans and these special provisions.

5.  Use with General Conditions.  Delete Para. 6.

Related work.‑-Thermal and moisture protection for submersible pump motor shall conform to the requirements of Division 15, “Mechanical,” of these special provisions.

6.  Use with Standard Specifications.  Delete Para. 5.

Related work.‑-Thermal and moisture protection for submersible pump motor shall conform to the requirements of Section 12‑15, “Mechanical,” of these special provisions.

7

SUBMITTALS.‑-

8

Product data.‑-A list of materials and equipment to be installed and the manufacturer's descriptive data shall be submitted for approval. Any other data as requested by the Engineer shall also be submitted for approval.

9.  Use with General Conditions.  Delete Para. 10.

Manufacturer's descriptive data shall include complete description, performance data and installation instructions for the materials and equipment specified herein.  Control and wiring diagrams, rough‑in dimensions, and component layout shall be included where applicable.  All control and power conductors on the shop drawings shall be identified with wire numbers.

10. Use with Standard Specifications.  Delete Para. 9.

Manufacturer's descriptive data shall include complete description, performance data and installation instructions for the materials and equipment specified herein.  Control and wiring diagrams, rough‑in dimensions, and component layout shall be included where applicable.  All control and power conductors on the working drawings shall be identified with wire numbers.

*11. List materials and equipment requiring descriptive data.  Delete if descriptive data is required for everything.

Manufacturer's descriptive data shall be submitted for the following:

_______________________________

_______________________________

_______________________________

_______________________________

_______________________________

_______________________________

12

PART 2.- PRODUCTS

13

Sewage lift station pump control panel, SPC.‑-

*14


Sewage lift station pump control panel, SPC, shall be single exterior hinged door NEMA Type 3R enclosure ____‑mm high x ____‑mm wide x ____‑mm deep containing a fixed interior electrical mounting panel and hinged interior deadfront panel. The enclosure shall be made of 1.90 mm (14‑gage) steel minimum with all seams continuously welded.  A rolled up lip shall be provided around three sides of the hinged door and around all sides of the enclosure opening.  The door shall be provided with a neoprene gasket that is attached with an oil‑resistant adhesive.  The door shall be maintained closed with door clamps.  Security shall be provided by a hasp and staple for padlocking. Control panel shall be provided with floor stands as shown on the plans.

A metal barrier shall be provided as shown on the plans. Metal barrier for the intrinsically safe relays shall be full depth barrier between the interior panel and the interior hinged door. A 41‑millimeter insulated chase nipple with lock‑nut and nylon bushing shall be provided for conductor entry. 

15


The enclosure shall be factory pre‑wired in conformance with NEMA Class IIC wiring.  All wires entering or leaving the enclosure shall terminate on terminal blocks.  Control wiring shall be 7 strand No. 14 MTW except for hinge wiring, which shall be 19 strand No. 14 MTW.  Panel shall be wired using red colored insulation conductors for general wiring and white colored insulation conductors for neutrals. Use of gray colored insulation conductors for wiring is prohibited. Wires shall be neatly trained and bundled, and wiring troughs shall be provided in the enclosure as necessary.  Wiring shall be arranged so that any piece of apparatus may be removed without disconnecting any wiring except the leads to that piece of apparatus. No equipment or device shall be mounted on the side or at the bottom of the panel. A minimum of 150 millimeters of empty space shall be provided at the bottom of the panel for bundling field conductors and terminating field conduits.

16


A schematic diagram encased between two heat‑fused laminated plastic sheets shall be provided with brass mounting eyelets and attached to the inside of the enclosure.

17

Sewage pump main breaker, SMB.‑-

*18


Sewage pump main breaker, SMB, shall be _‑pole, ___‑volt, AC, molded case circuit breaker with ___‑ampere frame, ___‑ampere trip, and interrupting capacity of ______ amperes (symmetrical) at ___ volts.  Power distribution blocks shall be installed on load side of the circuit breaker.

19

Starter, ST1 and ST2.‑-

*20


Starters, ST1 and ST2, shall be NEMA Size _, NEMA rated, _‑pole, ___‑volt, contactors with ___‑volt coil, and non‑adjustable overload relays.  Overload relays shall be resettable by an externally operable pushbutton on the hinged interior deadfront panel.  Overload relays shall have ___ thermal overload elements and shall trip between 115 and 125 percent of full load motor current, as quoted on the nameplate by the motor manufacturer.  Starters shall have one normally‑open auxiliary contact and one normally‑closed auxiliary contact.

21

Control transformer, CT.‑-

*22


Control transformer, CT, shall be double‑wound, dry‑type ___ KVA, 60 Hz, transformer with ___‑volt primary and ___‑volt secondary.

23

Pump disconnects, PD1 and PD2.‑-

*24


Pump disconnects, PD1 and PD2, shall be _‑pole, ___‑volt, AC, ___‑ampere frame, __‑ampere trip, molded case circuit breakers.  The interrupting capacity of the breakers shall be ______ amperes (symmetrical) at ___ volts.

25

Control disconnect, CD, and Receptacle disconnect, RD.‑-

26

Control disconnect, CD, and receptacle disconnect, RD, shall be single pole, 120/240‑volt, AC, 100‑ampere frame, 15‑ampere trip, molded case circuit breakers. The interrupting capacity of the breakers shall be 10,000 amperes (symmetrical) at 120 volts.

27

Control transformer overload, CTO.‑-

*28


Control transformer overload, CTO, shall be ___‑pole, ___‑volt, ___‑ampere trip, hydraulic‑magnetic breaker with high inrush construction.  Breaker shall be capable of holding in on inrush currents up to ___ times the trip rating for at least 1/2 cycle.

29

Control relays, CR1 through CR5.‑-

30


Control relays, CR1 through CR5, shall be 120‑volt, AC, general purpose relays with 3‑pole, double‑throw, 10‑ampere, 120‑volt, AC, contacts with pilot light.  Relays shall be enclosed in clear plastic with 11‑pin tube type plug base.  Sockets for relays shall be barrier type, 11‑contact relay socket with 10‑ampere contacts and screw terminals.

31

Time meters, TM1 and TM2.‑-

*32


Time meters, TM1 and TM2, shall be ___‑volt, 60 Hz running time meters with 0 to 99,999.9 hours range without a reset.

33

Seal failure relays, SFR1 and SFR2.‑-

34


Seal failure relays, SFR1 and SFR2, shall be 120‑volt, 60 Hz, transformer and relay combinations.  Seal failure relays shall be as shown on the plans or as recommended by the pump manufacturer. The seal failure relays, complete with pump leak detector light, sensor probe continuity test pushbutton and test indicator light, shall be a factory assembled unit mounted inside the control panel as shown on the plans in a NEMA Type 1 enclosure. Relays shall include one normally open and one normally closed contact having a rating of 10 amperes at 120 volts AC.

35

Terminal block, TB.‑-

36


Terminal block, TB, shall be 20‑ampere, 600‑volt, molded plastic with two or more mounting holes and two or more terminals in each cast block.  The molded plastic shall have a high resistance to heat, moisture, mechanical shock, and electric potential and shall have a smooth even finish.  Each block shall have a molded marking strip attached with screws.  The identifying numbers of the terminating wires as shown on the working drawings shall be engraved in the marking strip.  Terminal blocks shall have tubular, high‑pressure clamp connectors.

37

Ground and Neutral bars.‑-

38


Ground and Neutral bars shall be 100‑ampere copper neutral bars with circuit tabs.

39

Alarm reset, AR.‑-

40


Alarm reset, AR, shall be 30 mm heavy duty oil‑tight pushbutton with one normally‑closed contact.  The contact shall have an inductive pilot duty rating of 60 amperes (make), 6 amperes (break) and 10 amperes (continuous) at 120 volts and 35 percent power factor.

41

Alarm test switch, AT.‑-

42


Alarm test switch, AT, shall be the same as AR, except that the contact shall be normally open.

43

Selector switches, SS1 and SS2.‑-

44


Selector switches, SS1 and SS2, shall be rotary action single‑pole, 3‑ position, 10‑ampere, 120 ‑volt switches.  Switch contacts shall have an inductive pilot duty rating of 60 amperes (make), 6 amperes (break), and 10 amperes (continuous) at 120 volts and 35 percent power factor.  Selector switches shall have legend plate marked “HAND‑OFF‑AUTO.”

45

Pilot lights, PL1 through PL5.‑-

46


Pilot lights, PL1 through PL5, shall be 30 mm panel mounted pilot lights with lens and screw cap and a high intensity LED, 120‑volt lamp.  Color of pilot lights shall be as shown on the plans.

47

Intrinsically safe relays, ISR1, ISR2 and ISR3.‑-

48

Intrinsically safe relays, ISR1, ISR2 and ISR3, shall be latching type and completely self‑contained, solid‑state relays approved for use with sensors in Class 1, Division 1 locations. Relays shall be suitable for supply voltage of 120 volts, AC, with 0.3 ampere, 120‑volt rated, single‑pole, double throw contact. Relays shall have maximum turn‑on time of five milliseconds and maximum output current of 100 microamperes at 28 volts, AC.

49

Float switches, FS1 through FS4.‑-

50

Float switches, FS1 through FS4, shall be 120‑volt, 10‑ampere, single‑pole, double‑throw mercury‑activated. Switch enclosures shall be leak proof, shockproof and corrosion resistant and UL listed for use in sewage. Switches shall be provided with sufficient length of cable to run from the switch to the sewage lift pump control panel without splices. Switches shall operate at approximately 90 degrees of tilt. The switches shall come with all mounting hardware, weights, and assorted equipment necessary to be installed at the elevations shown on the plans and as recommended by the manufacturer. Switches shall be suitable for use with intrinsically safe circuits. FS1 shall be normally closed and FS2, FS3 and FS4 shall be normally open type switches.

51

Alternator timer switch, TS.‑-

52

Alternator timer switch, TS, shall be 120‑volt, 60 Hz, synchronous motor driven, mechanical memory, 60‑minute recycling timer with single‑pole, double‑throw, snap action, 15‑ampere, 120‑volt contacts. Contact positions shall alternate at 30‑minute intervals.

53

Time delay relay, TDR.‑-

54

Time delay relay, TDR, shall be solid‑state adjustable, plug‑in time delay relay with 120‑volt, AC, coil, and 2 single‑pole, double‑throw contacts rated 10 amperes at 120 volts, AC. TDR shall have a time delay on energizing, adjustable from one to 300 seconds, initially set at 120 seconds. Socket for relay shall be barrier type, 8‑pin tube type relay socket, with 10‑ampere contacts and screw terminals.

55

Alarm light, AL.‑-

56


Alarm light, AL, shall be cast‑metal, vapor‑tight fluorescent lighting fixture for use with threaded rigid conduit.  Light fixture shall have a red polycarbonate globe. Lamp shall be 18‑watt, 120‑volt compact fluorescent lamp, complete with integral ballast.

57

Ground fault circuit interrupter receptacle, (GFCI).‑-

58

Ground fault circuit interrupter receptacles, GFCI, shall be NEMA Type 5‑20R, feed‑through type, ivory color, 3‑wire, 20‑ampere, 125‑volt AC, grounding type, specification grade, duplex receptacle with ground fault interruption. Receptacle shall detect and trip at current of 5 milliamperes and shall have front mounted test and reset button.

59

FABRICATION.‑-

60

Component mounting.‑-The following electrical components shall be mounted on the fixed interior electrical mounting panel of the Sewage Lift Station Pump Control Panel:  Sewage pump main breaker, SMB; Starters, ST1 and ST2; Control disconnect, CD; Receptacle disconnect, RD; Control transformer, CT; Pump disconnects, PD1 and PD2; Control transformer overload, CTO; Control relays, CR1 through CR5; Seal failure relays, SFR1 and SFR2; Alternator Timer switch, TS; Intrinsically safe relays, ISR1 through ISR3; Ground and neutral bars; and Terminal blocks.  Spacers shall be installed with all breakers (SMB, PD1, PD2, CD, RD and CTO) so that they are externally operable with the hinged door closed.  The hinged door shall only be open when SMB is in the “OFF” position.

61

The following electrical components shall be mounted on the hinged interior deadfront panel of the Sewage Lift Station Pump Control Panel:  Time meters, TM1 and TM2; Alarm reset, AR; Alarm test switch, AT; Selector switches, SS1 and SS2; Pilot lights, PL1 through PL5; Overload reset pushbuttons, OL1 and OL2; and GFCI receptacle.

62

The following equipment shall be mounted on the side of the Sewage Lift Station Pump Control Panel:  Alarm light, AL as shown on the plans.

63

PART 3.- EXECUTION

64

INSTALLATION.‑-

65

General.--The sewage lift station pump control panel shall be installed on a concrete pad and oriented as shown on the plans.

66

All bolts and fasteners in the sump shall be stainless steel.

67

All concrete around conduit penetrations shall be finished smooth and sloped in a way to avoid standing water around the conduit.

68

OPERATION.‑-

*69

Automatic operation.‑-The automatic operation of the sewage lift pumps shall be controlled by float switches FS2, FS3 and FS4 as shown on the plans.  When the liquid level rises to elevation _____, relay CR2 shall be energized, which shall start one of the pumps through alternator time switch, TS.  The pump shall operate until the liquid level lowers to elevation ______, and relay CR2 is de‑energized.

*70

The high liquid level alarm circuit shall be actuated when the liquid level rises to elevation ______, and relay CR3 shall be energized. When relay CR3 is energized, it shall start both pumps, bypassing alternator time switch TS, and shall also energize time delay relay, TDR.  Time delay relay TDR shall energize alarm light, AL, after a period of two minutes if the liquid level does not go down.

*71

The low‑level alarm circuit shall be activated by float switch FS1 when the liquid level drops to elevation ______, and relay CR1 shall be energized.  Relay CR1 shall open contacts to stop the pump motor and shall also energize alarm light, AL.  The alarm light, AL, shall stay energized until the alarm‑reset pushbutton is pushed.

72  Use with General Conditions.  Delete Para. 73.

Each submersible pump motor shall have thermal and moisture protection. The thermal protection shall contain contacts that will open and stop the pump motor should the temperature in the motor rise above the design operating temperature.  Attention is directed to “Sewage Pumping Station Equipment,” in Division 11, “Equipment,” of these special provisions.

73  Use with Standard Specifications.  Delete Para. 72.

Each submersible pump motor shall have thermal and moisture protection. The thermal protection shall contain contacts that will open and stop the pump motor should the temperature in the motor rise above the design operating temperature. Attention is directed to “Sewage Pumping Station Equipment,” in Section 12‑11, “Equipment,” of these special provisions.

74

Each moisture protection shall consist of two electrode sensors, which will detect the presence of water in respective oil filled chamber.  The electrodes shall sense this water through seal failure relays, SFR1 and SFR2, located in the pump control panel.  Relays SFR1 and SFR2 shall energized alarm light, AL, seal failure indicator pilot lights, PL4 and PL5, and stop the pump motors through relays CR4 and CR5, respectively, when moisture is in the oil filled chambers.

75

Alternator time switch, TS, shall alternate the pumps after a running time of 30 minutes.

