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

Note To Specifier (NTS): This specification requires editing based on the size and configuration of the pump station to be commissioned, the extent to which the electrical system has been modified during pump station construction, whether ancillary facilities such as an odor control system or a generator are present, and whether the pump station needs to be tested off line before connecting to the sewer system. It also needs to be coordinated with other technical specifications which may have also have commissioning or start up sections so as not to duplicate or provide conflicting requirements.
***********************************

PART 1 GENERAL

1.1 SCOPE

A. This Specification includes the development of a plan for and the performance of the pump station equipment commissioning. The focus is on the commissioning of the operating equipment, electrical system and control system, and verifying the pump station operates as designed. 
B. Testing requirements for materials, such as pipe pressure testing, concrete testing, and compaction testing, are covered in other sections of these Contract Documents and are generally prerequisites to the pump station commissioning. Coordinate the Work of this section with testing requirements contained in the equipment and material Specifications.
1.2 SUBMITTALS
A. Submit the following items:

1. Pump Station Commissioning Plan.
2. Test instrument calibration certificates.

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

NTS: Delete this submittal if there is no odor control system on Project.
***********************************

3. Odor Control Duct System Air Balance Report.
4. Test Results: Functional and performance for pumps, electrical gear, and control system.

5. Manufacturer’s Certificates of Proper Installation for raw sewage pumps, sump pumps, electrical switchgear, starters, MCCs, VFDs, automatic transfer switches, generators, control panels, field instruments, odor control systems, HVAC systems, slide and sluice gates, valves, hoists, and other equipment as applicable. These certificates may be required and submitted under the individual equipment specifications, but copies should be collected and included in the commissioning plan.

6. Copies of factory calibration certificates for instruments such as flow meters, pressure transmitters, gas detectors, pressure switches and other field-mounted devices. Lacking a factory calibration certificate, provide a certificate of field calibration of these instruments. These certificates may be required and submitted under the individual equipment specifications, but copies should be collected and included in the commissioning plan.
7. Copies of manufacturer’s field personnel start up logs for equipment for which these are provided.

8. HVAC system air balance and system start up reports where the project includes a building .

9. SCADA system register exchange table for the PLC.

10. Completed commissioning check list.
1.3 COMMISSIONING COORDINATOR
A. Designate a person to be commissioning coordinator; responsible for:

1. Planning and coordinating commissioning process.

2. Arranging visits by manufacturer’s representatives.

3. Coordinating with Owner and Engineer during commissioning process.

1.4 COMMISSIONING PLANNING MEETINGS
A. Initial Meeting: Conduct when construction is approximately 80 percent complete, or earlier if necessary to arrange required manufacturers’ site visits.
B. Follow-on Meetings: Conduct as necessary to finalize or update Commissioning Plan or address issues that arise during commissioning process. 
C. Attendees: Owner, Engineer, Contractor’s commissioning coordinator, appropriate Contractor and Subcontractor staff, and appropriate manufacturers’ representatives.
1.5 COMMISSIONING PLAN
A. Develop a written Commissioning Plan that addresses the following issues at a minimum. First draft shall be available for review at the Initial Commissioning Meeting. 
1. Schedule.
2. Completion of commissioning prerequisites.
3. Status of required utilities for startup, such as water, power, chemicals, and sewer connection.
4. Detailed procedure for startup.
5. Temporary arrangements required for commissioning, such as bypass piping, generators, additional valves, control system override, test instruments, or removal of system valves to allow testing of pump station under the expected start up conditions, which may include not having pump station inlet or discharge piping connected, or not having sufficient flow available to operate the pump station under design conditions..
6. Contractor, Subcontractor and Manufacturers’ personnel required for commissioning.
7. Involvement of Owner’s operating personnel in commissioning process.
1.6 PREREQUISITES

A. The following activities, as applicable to Project, should be completed prior to start of onsite pump station commissioning activities:
1. Commissioning Planning Meeting(s).
2. Approved Commissioning Plan.

3. Test instrument certification.

4. Compaction testing.

5. Concrete slump and cylinder testing.

6. Pipe pressure testing.
7. Wet well leak testing.
8. Slide/sluice gate leak testing.

9. Verification that equipment is installed and ready for operation, including receipt of Manufacturer’s Certificates of Proper Installation for equipment where required in the individual equipment Specifications.
10. Coordination with public utilities to obtain service for power and water.
11. Coordination with permit issuers and inspectors to obtain required permission to operate system for testing.
12. Programming of and initial setpoint adjustment of PLC and instruments.
13. Startup of building or control panel air conditioning and ventilation systems.
14. Building lights operational.
15. Instrument calibration.

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

NTS: Delete this requirement if there is no odor control system on Project.
***********************************

16. Verify odor control system media and chemicals are on hand.
1.7 SEQUENCING

A. In addition to prerequisites listed above, be aware that certain steps in the commissioning process need to occur before others; factor into commissioning schedule.
***********************************

NTS: Delete this choice if there is no odor control system on Project.
***********************************
1. As an example, electrical system commissioning needs to precede commissioning of pumps and pump control system [, and odor control system,] as these need power to perform motor rotation checks, and functional and performance testing.
B. Commissioning schedule shall reflect required sequences in commissioning of various parts of pump station and allow for commissioning to occur over multiple days in an appropriate order.
PART 2 PRODUCTS (Not Used)
PART 3 EXECUTION

3.1 TEST EQUIPMENT

A. Provide required test instrumentation for commissioning process. 

1. Where installed instrumentation exists, propose its use in Initial Commissioning Planning Meeting; subject to approval by Owner or Engineer.

2. Instrument Calibration: 

a. Submit proof of calibration.

b. Test instruments shall have been calibrated within 1 year prior to test date.

3.2 COMPONENT AND SYSTEMS TESTING

A. Gates and Valves:
1. Manually open and close hand-operated gates and valves.
2. Electrically open and close actuated gates and valves using pushbuttons on actuator or remote pushbutton station (or both, if both are furnished).
3. Verify gate position lights activate and gate position is indicated at control system, if specified.
4. Demonstrate manual back up operation for actuators furnished with handwheel or other manual override device.

5. Test backflow preventer using a certified backflow testing agency to demonstrate proper function of the valve.

B. Sump Pumps:
1. Demonstrate ability of sump pumps to dewater basins or vaults in which they are located.
2. If pumps have automatic level controls, use controls during dewatering demonstration.
3. Measure volume of water in basin or vault using basin’s or vaults dimensions.

4. Record time required to pump water out in order to estimate pump flow rate.

5. Compare pumped flow rate to sump pump’s design flow rate.
6. Resolve discrepancies of more than 20 percent.
C. Wastewater Pump 
1. Functional Test: Purpose of pump functional test is to demonstrate pumps slide on their rails, seat on their discharge elbows, operate without excessive noise or vibration, draw expected electrical current, and develop design head.
a. Pump Removal and Installation: 

1) Hoisting equipment shall be available during commissioning to lift pumps from wetwell and reinstall in wetwell. 
2) Demonstrate pumps slide freely without binding on rail system and seat on base elbow.
b. Pump Rotation Check: Bump pumps to verify proper rotation direction of each pump impeller. 

c. Pumping Arrangement Options:

1) Depending on situation with pump station being commissioned, functional test may be performed using clean water in a recirculation mode, or actual wastewater received from collection system and pumped to system discharge line. 
2) In most situations it is recommended that performance test be conducted with clean water and pumps operating in a recirculation mode. Pumping mode to be used for functional test shall be discussed and agreed upon at Initial Commissioning Planning Meeting.
d. Recirculation Mode:
1) Use for pump stations that must be connected into system in a manner that is nonreversible or if pump station influent or discharge lines are not yet ready for service.
a) If existing gravity lines must be directed to new pump station wetwell by breaking out pipes or cutting in new fittings, and once these steps are taken flow cannot be easily redirected to existing pump station which is still operable, then new pump station must be functionally tested in recirculation mode. 
b) This will allow verification that new pump station is operable before pipe cutovers are made.

2) In recirculation mode, fill pump wetwell with water to appropriate level, and run pumps one or more at a time with pump discharge recirculated back to wetwell.
a) One option for routing pump discharge back to wetwell is to route a temporary pipe out valve vault hatch and back into a new manhole upstream of wetwell, if part of Project, or through wetwell hatch.
(1) If run back into wetwell via wetwell hatch, arrange piping configuration to prevent splashing, turbulence, and air entrainment in wetwell. 
(2) Recirculation line should have a plug valve and a pressure gauge in it to allow throttling pump discharge to attain design pump discharge head.
b) Second option to recirculate flow is to remove check valve from one of the pump discharge lines, remove that pump, and recirculate flow backward through line into wetwell via base discharge elbow.
(1) Perform on second pump as well, to allow testing of pump that was initially removed. 
3) Use clean water for recirculation test.
a) Fill wetwell from city water line typically present at each pump station, or by arrangement with Baton Rouge Water to fill from a fire hydrant using an appropriate backflow device.
b) If no clean water is available, use of sewage may be discussed at Initial Commissioning Planning Meeting.

4) Test Procedures:

a) When temporary piping arrangements are complete and wetwell filled, run each pump in manual for a minimum of 1 hour.
b) Throttle valve in recirculation line to achieve pump’s design discharge pressure; account for vertical distance from wetwell water surface to gauge elevation.
c) While operating each pump, record voltage and amps in each leg of power supply. 
d) Visually check for vortex formation or other flow pattern irregularities in wetwell or indications that pump flange is not sealed properly at its connection to base elbow.
e) Perform visual and audible check for pump cavitation or excessive vibration.

f) For pumps operating on VFDs:

(1) Ramp pump up to about 50 percent speed initially and check pump for proper operation in regard to vortex formation, caviation, flange sealing, vibration and noise. 
(2) Increase speed in 10 percent increments, checking for proper operation at each speed until pump is operating at 100 percent speed.
(3) Take voltage and amp readings on VFD inlet side and amp readings on motor side at 100 percent speed.
2. Performance Test:
a. General:
1) Conduct with Owner and Engineer present.

2) Perform testing after new influent and discharge lines have been connected to pump station and pumps are pumping system wastewater. 
3) Goal of performance testing is to demonstrate operation of pumps controlled by pump station level instrumentation and PLC, and pump station high and low level alarms and PLC failure operation mode.
4) Wastewater availability may make it difficult to demonstrate full operation of pump station, particularly for those stations with high wet weather flows, or those with separate wet weather pump stations. 
a) In such cases devise testing plan, with Owner’s and Engineer’s input, that demonstrates operation of all pumps, even if all pumps cannot be run simultaneously to demonstrate peak pump station capacity.
b) In such cases, testing plan shall consider letting wetwell fill with all pumps off as a way to demonstrate operation at high wetwell levels (simulated high system flow rates), or using an upper speed limit on pump VFDs to artificially limit pump capacity and force more pumps to run, demonstrating proper pump start sequence occurs.
5) Conduct for 4 hours minimum for duplex and triplex pump stations, and 8 hours minimum for larger pump stations.
6) Dry weather and wet weather pump stations shall be considered as two separate stations and require a minimum of 8 hours each for demonstration.
b. Wetwell Level Control:
1) Pump testing shall demonstrate that as pump wetwell level rises and falls, pumps start and stop in sequence as programmed, and that pump speeds ramp up and down to maintain wetwell level setpoints. Manipulate pump capacities and levels as required to demonstrate operation over full range of wetwell levels and operation of pumps.

2) While operating under normal wetwell level control, observe wetwell for evidence of vortex formation or other wetwell flow irregularities and ability of pumps to remove floating scum and grease from wetwell. Monitor pumps by visual and audible means for excessive noise or vibration.
3) While operating under normal wetwell level control, record wetwell level, pump discharge pressure, pump voltage and amperage for each phase, and pump station flow.
a) For pump stations with flowmeters, measure flow using installed meter.
b) For pump stations without flow meters, pumping capacity shall be determined by using wetwell volumes and time required to pump a given volume, accounting for both influent and discharge of pump station. 
c) Compare measured flows to design capacity of pumps.
d) Discrepancies in flows of more than 10 percent shall be investigated and resolved.

c. Wetwell High and Low Level Alarm and Control:
1) Normal wetwell level control functions shall be overridden to force both wetwell high level and low level conditions. Demonstrate proper operation of high and low level alarms and pump override controls.
2) At low level condition, wet well shall be observed for evidence of vortex formation or other wetwell flow irregularities. Monitor pumps by visual and audible means for excessive noise or vibration.

d. Control Panel PLC Failure Simulation: 

1) Turn off PLC power to demonstrate a PLC failure and functioning of high and low level control elements to operate pumps.

2) Demonstrate operation of appropriate alarms.
e. Modify Control Set Points As Required:

1) At the completion of performance testing, coordinate with the City operations staff and adjust wetwell level control settings or pump speed control settings to suit the conditions found in the field.

f. After performing the 8-hour witnessed performance tests, the pumps shall operate in automatic control for a 72-hour continuous period prior to acceptance by the City. During this period the pump station shall be put in automatic mode and allowed to operate. 
1) This test shall start at the beginning of a normal working day and the pump station shall be attended by an employee of the Contractor for the first 8 hours of operation. If the station operates successfully for 8 hours it may be run unattended through the following night. Over the next 2 days, the pump station shall be monitored at least once every 2 hours by the Contractor during normal working hours. If it operates successfully during these hours it may again be operated unattended during the night. 
2) During normal working hours, the Contractor shall record which pumps are operating, pump elapsed operating time, pump amperage, pump percent operating speed, wet well level, and any stored alarms hourly on day one and every 2 hours on days 2 and 3. 
3) If the 72-hour test is interrupted by a pump station failure, the test shall be restarted and repeated until the pump station operates for 72 continuous hours. The Owner or Engineer may allow the test to be resumed without restarting the test if the failure is a minor issue that is easily corrected or that does ont affect the entire pump station.
***********************************

NTS: The following is based on engine-generator being Owner-furnished equipment. Modify if engine‑generator is furnished as part of the pump station project.

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

D. Engine Generator System:

1. Verify power and control conductors are terminated correctly and generator is grounded according to Contract Documents.

2. Neutral Bonding Jumper:

a. When three-pole transfer switch is installed, confirm jumper is removed where neutral is not switched.

b. When four-pole transfer switch is installed as a separately derived source ensure jumper is correctly installed.

3. Support City of Baton Rouge’s generator startup activities as it relates to Contractor’s installation and associated connections. 

4. Provide support for the generator performance testing with  a load cell  or actual installed loads.

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

NTS: Modify the following list of commissioning activities based on how much of the electrical system has been modified or replaced for the current project.

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

E. Electrical, Instrument, and Controls System:
1. General: 
a. Perform inspection and testing in accordance with NETA ATS, industry standards, and manufacturer’s recommendations. 
b. Tests and inspections shall establish installation operates properly and conforms to requirements of Contract Documents, NFPA 70, NFPA 70E, NFPA 101, and IEEE C2.

2. Raceways: Verify the following:

a. Exposed conduits are supported appropriately with fittings and support devices wrench tight.
b. Materials are appropriate for area classification.

c. Conduit sealing fittings installed correctly.
d. Sealing fitting compound has been installed with plugs tightened; after completion of conductor testing.
3. Conductors:

a. Perform insulation resistance test on conductors No. 6 and larger.
1) Utilize 1,000‑volt dc megohmmeter for 600‑volt insulated conductors and 500‑volt dc megohmmeter for 300‑volt insulated conductors.
2) Test each conductor with respect to ground and to adjacent conductors for 1 minute.
3) Evaluate ohmic values by comparison with conductors of same length and type.
4) Investigate values less than 50 megohms.
b. Verify conductor color coding and circuit identification conforms to Specifications.
4. Molded and Insulated Case Circuit Breakers:

a. Inspect and test circuit breakers rated larger than 200 amps and motor circuit protector breakers larger than 100 amps.
b. Verify size, rating, and setting with Contract Documents.
c. Inspect for proper mounting, conductor size, and integrity of breaker case.
d. Verify breaker operates smoothly by opening and closing device.
e. Perform insulation resistance test utilizing 1,000‑volt dc megohmmeter for 600‑volt circuit breakers and 500‑volt dc megohmmeter for 240‑volt circuit breakers.

1) Test pole-to-pole and pole-to-ground of line and load side of breaker with breaker contacts opened for one minute.
2) Test pole-to-pole and pole-to-ground with breaker contacts closed for 1 minute.
3) Verify values comply with NETA ATS, Table 100.1.
4) Investigate deviation of 50 percent or more from adjacent poles and similar breakers. Replace device if it cannot be brought into compliance.
5. Power Circuit Breakers:

a. Perform commissioning of power circuit breakers by manufacturer’s representative and document by Certificate of Proper Installation.

b. Perform insulation resistance test utilizing 1,000‑volt dc megohmmeter for 600‑volt circuit breakers and 500‑volt dc megohmmeter for 240‑volt circuit breakers. 
1) Test pole-to-pole and pole-to-ground of line and load side of breaker with breaker contacts opened for 1 minute.
2) Test pole-to-pole and pole-to-ground with breaker contacts closed for 1 minute.
3) Verify values comply with NETA ATS, Table 100.1.
4) Investigate deviation of 50 percent or more from adjacent poles and similar breakers. Replace device if it cannot be brought into compliance.

6. Protective Relaying: 
a. Inspect relaying for mounting and integrity of relay case.
b. Verify protective relay size, rating, and setting with Contract Documents and protective device coordination studies.
7. Ground Fault Systems:

a. Verify zero sequence sensing system is grounded ahead of neutral bonding jumper and ensure ground strap sensing system is grounded through sensing device.
b. Ensure neutral ground conductor is solidly grounded.
c. Verify zero sequence device settings match settings provided from protective relay coordination study.
d. Test neutral insulation resistance with neutral bonding jumper link removed to ensure that resistance is greater than 1 megohm.

8. Grounding Systems:

a. Inspect equipment, ground bus and circuit grounds in motor control centers, switchboards, panelboards, and switchgear for proper connection.
b. Inspect grounding electrode and ground rings for proper connection.
c. Where exothermic-weld connections are used, verify molds were fully filled and proper bonding was obtained.

d. Perform Fall-of-Potential Test in accordance with IEEE 81, Section 8.2.1.5 for measurement of main ground system’s resistance. Main ground electrode system resistance to ground shall not be greater than 1 ohm. 

e. Perform two-point direct resistance test in accordance with IEEE 81, Section 8.2.1.1 for measurement of ground resistance between grounding electrode system and equipment frames and system neutrals. Equipment ground resistance shall not exceed main ground system resistance by 0.25 ohms.
9. Dry Type Transformers:

a. Inspect for visual damage to connections, conductors, and insulators.
b. Verify proper winding connections and termination torque level in accordance with NETA ATS, Table 100.12, unless specified otherwise by manufacturer.

c. Ensure proper ventilation and air circulation to maintain proper cooling of transformer core.
d. Insulation Resistance Test:

1) Perform on transformers larger than 10 kVA with applied megohmeter dc voltage in accordance with NETA ATS, Table 100.5 for phase-to-phase and phase-to-ground for 10 minutes.
2) Record resistance values for 30 seconds, 1 minute, and 10 minutes.

3) Compare results with NETA ATS, Table 100.14 after making temperature corrections and between adjacent coils.
4) Results shall be within published values and within 1 percent of adjacent windings.
5) Verify proper secondary line and phase voltage based on no-load condition, actual primary voltage, and published transformer ratio.
10. Panelboards: 
a. Inspect for defects and physical damage, labeling, and nameplate compliance with Contract Documents.
b. Exercise and perform operational tests of mechanical components and other operable devices in accordance with manufacturer’s instruction manual.
c. Check panelboard mounting, working clearances, and alignment and fit of components.

11. Switchboards:

a. Inspect for damage to enclosure, door mechanisms, and insulators.
b. Inspect for defects and physical damage, labeling, and nameplate compliance with Contract Documents. 

c. Verify switchboard has been secured per manufacturer’s installation instructions.

d. Verify gaps between switchboard and equipment pad have been appropriately grouted.
e. Check working clearances, and alignment and fit of components.
f. Ensure conduits have been filled with duct seal putty.
g. Verify conductors have been appropriately tagged and color coded, and installed with quantity and sizes shown in Contract Documents.
h. Exercise and perform operational tests of mechanical components and other operable devices in accordance with manufacturer’s instruction manual.
i. Interlocking System:

1) Check by closure attempt of device when door is in OFF or OPEN position or an opening attempt of door when device is in ON or CLOSED position.
2) Where applicable, check key interlocking systems for key captivity when device is in ON or CLOSED position, key removal when device is in ON or CLOSED position, closure attempt of device when key has been removed and correct number of keys in relationship to number of lock cylinders.
j. Verify fuse and circuit breaker ratings, sizes, and types conform to those specified. 
1) Check bus and cable connections for high resistance by low resistance ohmmeter and calibrated torque wrench applied to bolted joints. 
2) Ohmic value measured should be zero, bolt torque level in accordance with NETA ATS, Table 100.12, unless otherwise specified by manufacturer.
k. Verify performance of each control device and feature.
1) Compare control wiring to local and remote control and protective devices with elementary diagrams.
2) Ensure proper conductor lacing and bundling, conductor identification, and proper conductor lugs and connections.
3) Perform phasing check on double-ended equipment to ensure proper bus phasing from each source.

l. Perform insulation resistance test utilizing 1,000‑volt dc megohmmeter for 600‑volt switchboard and 500‑volt dc megohmmeter for 240‑volt switchboard.
1) Test phase-to-phase and phase-to-ground with breakers in OPEN position for 1 minute.

2) Repeat test for 1 minute with breakers closed.
3) Verify values comply with NETA ATS, Table 100.1 and insulation resistance values equal to, or greater than, ohmic values established by manufacturer.
12. Motor Controls:

a. Verify proper size of individual motor starters, and associated overload protection device and short circuit protection based on Contact Documents.
b. Check current, potential, and control power transformers for correct size per Contract Documents.
c. Verify terminated conductor color matches phase connected.
d. Check associated motor starter nameplates for proper identification of equipment title and tag number based on Contract Documents. 

e. Check for proper conductor lacing and bundling.
f. Compare wiring with elementary diagram for interconnection with control devices and proper conductor identification.
g. Verify proper conductor lugs and connections.
h. Check operation and sequencing of electrical and mechanical interlocks.
1) Make closure attempts for locked open devices and open attempts for locked closed devices.
i. Check alignment of position limit switches for proper operation.
j. Perform phasing check on double-ended motor control centers to ensure proper bus phasing from each source.
***********************************

NTS: The following is based on automatic transfer switch being furnished by Contractor as part of pump station construction project. Modify if automatic transfer switch is Owner-furnished as part of engine‑generator package to indicate Contractor is to support testing done by Owner’s start‑up agent.

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

13. Automatic Transfer Switches:

a. Check doors and panels for proper operation and ensure correct function of interlocks.
1) Check for a positive mechanical and electrical interlock between normal and alternate sources.
b. Verify proper operation of manual transfer function of switch.
c. Verify settings and operation of control devices and sensors.
d. Insulation Resistance Test: 

1) Perform on transfer switches larger than 200 amps.

2) Test according to NETA ATS, Table 100.1 for each phase with switch CLOSED in both source positions. 
3) Test phase-to-phase and phase-to-ground for 1 minute. Verify values comply with manufacturer’s published data.
e. Automatic Transfer Tests:

1) Perform by simulating loss of normal power and then return to normal power. 
2) In addition, perform by simulating loss of alternate power and simulating single-phase conditions for normal and alternate sources.
3) Monitor and verify operation and timing of normal and alternate voltage sensing relays, engine-start sequence, time delay upon transfer and retransfer, engine cool down and shutdown, and interlocks and limit switch functions.

F. Electrical, Instrument, and Controls Performance Testing

1. General:

a. Perform to demonstrate to Owner that electrical, instrumentation, and controls systems will perform in accordance with Contract Documents and fulfill functional descriptions specified.
b. In addition, provide supplies and labor in support of demonstrating the performance of other systems provided and installed as part of the Project.
c. Tests shall establish that installation conforms to requirements of NFPA 70, NFPA 70E, NFPA 101, and IEEE C2.
2. Switchboards and Motor Controls:

a. Demonstrate device and main circuit breaker interlocking system associated with a main-tie-main switchboard configuration with automatic transfer control system that only two of the main-tie-main breakers can be closed at a given time.
b. Demonstrate automatic transfer features and function described under automatic transfer switch paragraph below.
c. Demonstrate function of each control device and feature as it relates to demonstrating overall performance of Project.
d. Compare control wiring to local and remote control and protective devices with elementary diagrams.
e. During transfer between normal and alternative sources, confirm as a point that bus phasing from each source and associated rotation of pumps is the same.

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

NTS: The following is based on automatic transfer switch being furnished by Contractor as part of pump station construction project. Modify if automatic transfer switch is Owner-furnished as part of the engine‑generator package to indicate Contractor is to support testing done by Owner’s start-up agent.

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

3. Automatic Transfer Switches:
a. Demonstrate automatic transfer by simulating loss of normal power and then return to normal power. 
b. Demonstrate automatic transfer by simulating loss of alternate power and simulating single-phase conditions for normal and alternate sources.
c. Monitor and verify operation and timing of normal and alternate voltage sensing relays, engine-start sequence, time delay upon transfer and retransfer, interlocks and limit switch functions, and engine cool down and shutdown feature.

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

NTS: The following is based on engine-generator being Owner-furnished equipment. Modify if engine‑generator is furnished by Contractor as part of pump station construction project.

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

4. Engine Generator System:

a. Provide support while Owner’s agent demonstrates the operation of the engine-generator system. Contractor shall have personnel on hand to trouble shoot and modify the Contractor provided and installed potions of the automatic transfer switch and engine-generator system if required to provide for correct operation of these systems.

b. Owner’s agent will demonstrate operation of facility under normal control as would be expected during a utility power outage and operating at plant capacity.
c. Where multiple generators are installed in parallel, Owner’s agent will demonstrate Load Based Generator Controls with expected load combinations to verify response of generators and their associated paralleling features.
d. Owner’s agent will repeat operation of facility when being controlled by backup pump controls during a utility power outage and operating at plant capacity.
G. Instrument Loop Testing:

1. Test each instrument and associated control loop for proper installation, calibration, and adjustment on loop-by-loop and component-by-component basis.
2. Prior to Facility Startup and Performance Evaluation period, inspect, test, and document that associated instrumentation and control equipment is ready for operation.
3. Validate wiring and terminations from field instrument to operator interfaces and control system is correct and functions as intended.

4. Where actual process variables are not practical to use in testing, simulate the process value in such a manner as to represent the actual process.

5. Use loop status reports to organize and track inspection, adjustment, and calibration of each loop. Loop status reports shall include as a minimum the following field:
a. Project name.

b. Loop number.

c. Tag number for each component.
d. Calibrate instruments to specified values according to manufacturer’s published procedures for application in which they are to operate.

e. Each calibrated instrument shall have the calibration documented on a Instrument Calibration Sheet that includes as a minimum the following fields:

1) Project name.

2) Loop number.

3) Component tag number.

4) Component code number.

5) Manufacturer for elements.

6) Model number/serial number.

7) Summary of functional requirements, for example:

a) Indicators, scale, ranges, and engineering units.

b) Transmitters/converters, input, and output ranges.

c) Computing elements’ function.

d) Controllers, action (direct/reverse), and control modes (PID).

e) Switching elements, unit range, differential (fixed/adjustable), reset (auto/manual).

8) Example of calibration features to include as a minimum:

a) Analog Devices: Actual inputs and outputs at 0, 10, 50, and 100 percent of span, rising and falling.

b) Discrete Devices: Actual trip points and reset points.

c) Controllers: Mode settings (PID).

9) Space for comments.

f. Instruments that cannot be field calibrated shall bear seal of reputable laboratory certifying instrument has been calibrated to standard endorsed by the NIST.
g. Check Offs/Sign Offs for Each Component:
1) Tag/identification.

2) Installation.

3) Termination wiring.

4) Termination tubing.

5) Calibration/adjustment.

h. Check Offs/Sign Offs for the Loop:

1) Panel interface terminations.

2) I/O interface terminations with [PLCs,] [RTUs].
3) I/O Signals for [PLCs,] [RTUs] are Operational: Received/sent, processed, and adjusted.
4) Total loop operational.

i. Space for comments.
j. Sign status reports after they have successfully completed and submit for approval, prior to scheduling performance demonstrations.

H. Instrument Loop Demonstration:

1. Demonstrate each instrument and associated control loop for proper operation, calibration, and adjustment on loop-by-loop and component-by-component basis.
2. Demonstrate entire control system performs functions described in Contract Documents.
3. Where actual process variables are not practical to use in testing, simulate process value in such a manner as to represent the actual process. 

4. Document on loop status reports used for functional testing to organize and ensure a complete demonstration of the system.
5. Specific Pump Controls Demonstration:

a. Perform the following tests with PLC energized and pump starters or VFDs in OFF position.
b. Verify operation of control system by monitoring run input signal to pump starters or VFDs. 

c. Use calibrated gauge and air pump to simulate input from bubbler tube or captive air system level element.
d. Prior to starting, measure and record location of bubbler tube or level element air outlet with respect to wetwell floor or top of wetwell cover.

e. Verify control system level readings match input signal through entire range of operation.
f. Verify control setpoints for pump ON-OFF function and VFD speed control over wetwell level operating range.
g. Simulate a rising and falling wet level over several cycles and verify lead and lag pumps switch sequence as designed.
h. Wet Weather, Dry Weather Wetwell Pump Stations:

1) Simulate overflow to wet weather wetwell and demonstrate operation of wet weather pumps and sequencing or lockout of dry weather pumps, as specified. 
2) Simulate a return to dry weather conditions and return of control and operation to dry weather pumps.

6. For bubbler systems, verify high and low level alarms and primary and back up pump start-stop functions and setpoints.
7. For systems with float switches, manually tilt high and low level float switches and verify alarm and pump start-stop functions and setpoints.
8. Demonstrate operation of air compressors for bubbler tube or captive air systems, as applicable to Project.
a. Demonstrate compressors automatically maintain system pressure and that alternator switches compressors on successive starts.
b. Simulate failure of lead compressor and demonstrate lag compressor starts, for both compressors in lead position.

c. Demonstrate system low pressure alarm switch and record operation point, if provided as part of the system.

9. Simulate a PLC failure and demonstrate level switches or floats, as applicable, cycle pump and initiate alarms as specified.
10. Simulate a pump seal leak, motor over temperature and pump high vibration level (if applicable) by jumpering sensor wire terminals.Verify alarm and shutdown functions occur as specified.

11. Demonstrate operation of combustible gas detector using a calibration gas provided by the instrument manufacturer.

12. Demonstrate operation of control panel (if outdoor panel) or building intrusion switches.

I. PLC SCADA Exchange register

1. Demonstrate that the data specified to be available for transmission to/from the SCADA system is stored in the proper registers in the PLC.

2. Using the submitted SCADA data exchange table as a guide, step through the actual PLC registers to show the data stored in each register, including value and units. 

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

NTS: Delete this section if there is no odor control system on Project, and edit as applicable to type (biofilter or carbon filter) of system used where there is an odor control system.
***********************************

3.3 ODOR CONTROL SYSTEM

A. Perform tasks listed below, as well as other startup and testing functions called for in Odor Control System specification included in Contract Documents.

B. Common Biofilter and Activated Carbon Odor Control Systems Testing:
1. Check ductwork and vessels for leaks before loading media into vessels.
2. Check for leakage at joints and flanges on fan discharge side using a soap solution.

3. Inspect vessel and duct walls for cracks that might leak.

4. Listen for audible leaks on suction side of fan. 
5. Fix leaks; continue process until system is free of leaks except for isolated minor leakage at fan shaft seals.
6. Perform rotation check of odor control fans to verify fan wheels turn correct direction.

7. Dampers:

a. Open and close dampers to demonstrate proper operation.
b. Operate manual dampers by hand.

c. Use actuator to operate motor-operated dampers.
d. Verify damper position lights indicate correct damper position.
8. Air Balance Test:

a. Run an odor control system fan and perform air balancing of duct system.
b. Verify system flows with both system fans.
c. Submit air balance report.
9. Prime fan scroll and duct drain traps with water.
10. Load media into vessel(s).

C. Biofilter Odor Control System Startup and Testing:
1. Demonstrate operation of nutrient feed pumps using water. 
2. Check rotation of recirculation water pumps, fill vessel sump with water, and demonstrate operation of pumps. View recirculation nozzle spray pattern with pump running, odor control fans off, and vessel door or cover open to allow observation.

3. Demonstrate operation of nutrient and water control panel and its ability to control nutrient feed pumps, recirculation pumps, and make up water fill.
4. Measure differential pressure across media bed with fan running and recirculation pump off and with recirculation pump on.
5. Verify control panel and alarm functions. Confirm operation of recirculation water pH analyzer, sump high and low water level alarms, pressure indicators, pressure switches, and flow indicators.
6. After pump station has been in operation for at least 2 weeks, measure H2S concentration of odorous air entering and leaving filter. Confirm filter is meeting specified removal efficiency. Also measure sump water pH and verify it is in expected range. Over an 8-hour period, measure nutrient usage and make‑up water flow.
D. Carbon Filter Odor Control System Startup and Testing:
1. Measure differential pressure across media bed with fan running.
2. After pump station has been in operation for at least 2 weeks, measure H2S concentration of odorous air entering and leaving filter. Confirm filter is meeting specified removal efficiency.

END OF SECTION
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