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This section is one in a series of Sections required to specify Starting and Testing of Electrical Equipment and Systems.  The Starting and Test Sections are as follows:

Section 26 08 10 - Electrical Starting and Testing - General Requirements

Section 26 08 30 - Electrical Starting and Testing by Contractor's Testing Agent

Edit Section to delete starting and test procedures not required and to add additional starting and test procedures as required.
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1.
General
1.1
INTENT

.1
Read this Section in conjunction with 26 08 10 - Electrical Starting and Testing -  General Requirements and other related electrical starting and testing Sections.

1.3
reference Documents
.1
American National Standards Association (ANSI)

	.1
	ANSI S1.4-1983 (R2001)
	Sound Level Meters

	.2
	ANSI S1.11-2004 (R2009)
	Octave-Band and Factional Octave-Band Analog and Digital Filters


.2
Canadian Standards Association (CSA)

	.1
	CSA C22.2 No 0.4-04
	Bonding of Electrical Equipment


2.
Products

Not Used

3.
Execution

3.1
BASIC ELECTRICAL START-UP AND TESTING

.1
Energizing Main Electrical System:

.1
Prior to energizing main electrical system:

.1
Verify supply authority voltage and phase rotation.

.2
Ensure all testing as specified in Section 26 08 30 has been completed and deficiencies have been corrected.

.3
Megger all feeders and record results on approved test report forms.

.2
Testing of Wiring and Wiring Devices:

.1
Test conductors at distribution centres and panelboards for insulation resistance to ground (megger test).

.2
Test service grounding conductors for ground resistance.

.3
Test all wiring devices for correct operation and circuitry.

.3
Ground Resistance Testing:

.1
Measure ground resistance of ground grids with earth test megger to verify compliance with CSA C22.2 No. 0.4 and Canadian Electrical Code.

.4
Load Balance Testing:

.1
Perform load tests with as many building loads on as possible prior to Interim Acceptance and three months after Practical Completion.

.2
Test load balance on all feeders at distribution centres, motor control centres and lighting panelboards.

.3
If load unbalance exceeds 15%, reconnect circuits to balance loads.  Revise panelboard directories and wiring identification accordingly.

.5
Power Factor Testing:

.1
Record power factor readings at 15 minute intervals for full 72 hour period during a normal work week, once during summer with chiller operating and once during winter.

.2
Take readings at the following locations on power distribution system:

.1
Main Breaker.

.2
All motor control centres.

.3
Feeder breakers which control large motor loads (eg. chillers).

.4
Emergency generator.

.5
[                      ].

.6
[                      ].

SPEC NOTE: Modify above list as necessary to suit project requirements.

.6
Voltage Testing and Adjusting:

.1
Test voltage at service entry point, motor control centres and secondary of transformers above 45 kVA.  Record voltages at Interim Acceptance and three months after Practical Completion for a period of ten hours (07:00 to 17:00) during a normal work day.

.2
Adjust transformer tap settings to compensate for under‑voltage or over‑voltage conditions, if directed to do so by Province.

.7
Starting Motors:

.1
Prior to starting motors:

.1
Confirm motor nameplate data with motor starter heater overloads, setting of MCP's and sizing of fuses.

.2
Verify rotation.

.3
Ensure disconnects are installed.

.4
Confirm labeling of motors, disconnects and starters.

.2
Measure and record operating load amp readings for all three phase motors.

3.2
MOTOR CONTROL CENTRES

.1
Ensure all starters are properly labeled prior to testing.

.2
Ensure  all testing as specified in Section 26 08 30 has been completed.

3.3
AUTOMATIC POWER FACTOR CORRECTION EQUIPMENT

.1
Prior to energizing equipment:

.1
Check installation of equipment.

.2
Check all terminations and connections.

.3
Ensure all testing as specified in Section 26 08 30 has been completed.

3.4
ELEVATOR SERVICE

.1
Prior to energizing feeders for elevator equipment, megger feeders and record results.  Confirm size of disconnects and fuses with elevator equipment suppliers.

.2
Coordinate energizing elevator feeders with elevator equipment supplier.  Confirm interconnections to Fire Alarm System prior to Fire Alarm Verification.

3.5
LIGHTING

.1
Function test all light switches, luminaires, dimmers and lighting control equipment such as photo‑cells and time clock settings.

.2
Check operation of all battery operated emergency lighting units, exit lights and connection of exit lights to emergency lighting units as specified.

.3
Record all photo-cell and time-clock settings.

3.6
UNINTERRUPTABLE POWER SUPPLY (UPS) SYSTEM

.1
Prior to energizing and testing of UPS System:

.1
Tighten all cable terminations.

.2
Check all alarm and shutdown circuits.

.3
Check operation of battery charger.

.4
Ensure batteries are fully charged prior to testing.

.2
Manufacturer to function test system as follows [in presence of the Province]:

.1
Review installation of equipment.

.2
Function test equipment with artificial load at rated system load, as follows:

.1
Perform load test with full rated load for time duration specified for system. Simulate loss of normal AC source so that load is supplied by battery via inverter. Record following at ten equal time intervals:

.1
AC Amps

.2
AC voltage

.3
Frequency

.2
Check load interruption on return of normal source.

.3
Recharging of battery on return of normal source.

.4
Check take-up of load under automatic bypass conditions.

.5
Test all alarm and shutdown circuits by simulating conditions. Closing or opening of appropriate sensor contacts mechanically is not acceptable.

.6
Test operation of maintenance bypass switch.

3.7
STANDBY POWER GENERATION SYSTEM

.1
Factory Testing:

.1
Perform torsional analysis test of engine and generator compatibility.

SPEC NOTE:  If factory testing is not specified, then include the following tests in the "Site Testing" portion of this article.

.2
Notify the Province ten days prior to testing to arrange for witness testing.

.3
Perform a five hour load test using a portable test bank. Perform test for four hours with load applied in 20% steps every 30 minutes until full load is applied and one hour at 110% full load.  Record following at 15 minute intervals during the entire test:

.1
Kilowatts

.2
Amperes

.3
Voltage

.4
Frequency

.5
Oil Pressure

.6
Coolant Temperature

.4
Test response of governor (droop or isochronous) applying 20% load and 100% load in one step.  Use a storage oscilloscope or strip chart recorder to determine response time, voltage and frequency fluctuations during test.

.5
Test voltage regulator and compare for conformance to manufacturer's product data.

.6
Record noise level measurements in dB at various locations around unit and area surrounding exhaust port.

.7
Submit certified tests results for approval by Province.

.2
Starting Standby Power Generation System:

.1
Prior to energizing power generation units on site:

.1
Ensure generating system is disconnected from normal power supply.

.2
Ensure all auxiliary support devices are operational, including ventilation and exhaust systems.

.3
Ensure that engine has proper lubricant levels, coolant levels and fuel supply.

.4
Ensure all testing on emergency distribution equipment and transfer switch as specified has been completed.

.3
Site Testing:

.1
Conduct Site Testing in conjunction with manufacturer and in presence of the Province.

.2
Simulate power failure including operation of:

.1
Transfer switch.

.2
Automatic starting cycle.

.3
Automatic shutdown and return to normal.

.3
Test all alarm and shutdown circuits by simulating conditions.  Closing or opening of appropriate sensor contacts mechanically is not acceptable.

.4
Record noise level measurements in dB at various locations in generator room and area surrounding exhaust port.

.5
Perform four hour load testing utilizing as many of building loads as possible.  Record following at 15 minute intervals during entire test:

.1
Kilowatts

.2
Amperes

.3
Voltage

.4
Frequency

.5
Oil Pressure

.6
Coolant Temperature

.7
Room Temperature

3.8
FIRE SAFETY SYSTEMS

.1
Prior to requesting verification of [Fire Alarm], [Fire Alarm and Emergency Voice Communication], system by Engineer, the Contractor staff shall:

.1
Inspect system in conjunction with the Manufacturer to ensure that [Fire Alarm], [Fire Alarm and Emergency Voice Communications] system is correctly installed, connected and fully operational in accordance with requirements of the Contract Documents and Manufacturers recommendations.  This includes all auxiliary equipment connected to fire alarm system such as elevators, central station tie‑in, fan shut‑down, sprinklers, door hold‑open devices, etc.

.2
Ensure that any subsequent work remaining to be performed on the above‑noted items will not invalidate examinations and test performed during verification procedure.

.3
Ensure that operation and maintenance data has been submitted.

.4
Ensure that spare parts and maintenance materials have been delivered.

.2
Certify to the Engineer in writing that above prerequisites have been fulfilled and specifying known exceptions in the form of a list of items to be completed or corrected, prior to proceeding with verification.

.3
The Engineer will proceed with verification, or advise Contractor that prerequisites are not adequately fulfilled.

3.9
SELF-CONTAINED SOUND MASKING SYSTEM
.1
Calibrate measuring microphone and related test equipment prior to testing.

.2
In areas receiving sound masking, test, adjust, and balance system with mechanical ventilation system [off] [on minimum air flow] and any significant noise-generating equipment shut down. 

.3
Test, adjust, and balance system until sound spectrum and levels meet specified performance requirements. 

.4
Upon completion of tests, perform walk-through verification of areas to be covered by sound masking. Adjust settings of installed units, relocate installed units, or add additional units, and re‑test areas having abnormal characteristics or levels.
.5
Tests and Test Methods:

.1
Test to determine octave band sound pressure levels:  take minimum of one reading for each master unit within master unit's coverage area.

.2
Test to determine spatial average overall A-weighted sound pressure levels:  take minimum of one reading for each enclosed room covered by sound masking and minimum of one reading per 20 m2 of floor area in all open spaces covered by sound masking.

.3
Position of Measuring Microphone:  1200 mm above floor and minimum 1 m away from any sound reflecting surface, in locations representative of each area to be sound masked.

.6
Measure Sound Pressure Levels using the Equivalent Continuous Sound Level (Leq) mode for a minimum interval of 15 seconds using a manual sweep at each location.

.7
Test Equipment:

.1
Sound Level Meter:  to ANSI S1.4, Type 1 or better.

.2
Octave Band Filter:  to ANSI S1.11, Class II or better.

.3
Accuracy of Acoustic Calibrator:  within ±0.3 dB at 25°C.

3.10
CENTRALIZED SOUND MASKING SYSTEM

.1
Schedule testing, adjusting and balancing work to be done after above ceiling mechanical and electrical work and suspended acoustic ceiling system are complete .

.2
Calibrate measuring microphone and related test equipment prior to testing.

.3
Test, adjust, and balance system with mechanical system and other noise generating equipment shut down in areas receiving sound masking.

.4
Test, adjust, and balance system until sound spectrum and sound levels meet specified performance requirements.  Adjust settings of, relocate, or add additional system components, if and as required.

.5
Upon completion of tests, perform walk-through verification of areas to be covered by sound masking.  Adjust and re‑test areas having abnormal characteristics or levels.

.6
Tests and Test Methods:

.1
Test to determine 1/3 octave band sound pressure levels at minimum of one reading per 350 m2 of floor area to be sound masked.

.2
Test to determine spatial averaged, A-weighted, overall sound levels at minimum of one reading per 100 m2 of floor area to be sound masked.

.3
Position measuring microphone 1.2 meters above floor and minimum 1 meter away from any sound reflecting surface during testing.  Position microphone in locations representative of each area to be sound masked.

.7
Measure Sound Pressure Levels using the Equivalent Continuous Sound Level (Leq) mode for a minimum interval of 15 seconds  using a manual sweep.

.8
Test Equipment:

.1
Sound Level Meter:  to ANSI S1.4, Type 1 or better.

.2
One-Third Octave Band Filter:  to ANSI S1.11, Class II or better.

.3
One-Third Octave Band, Real Time Audio Spectrum Analyzer: to ANSI S1.11, Class II, Type E or better.

.4
Accuracy of Acoustic Calibrator:  within ±0.3 dB at 25°C.

3.11
DOCTOR/STAFF REGISTER SYSTEM

.1
Prior to function testing of system, perform following in conjunction with manufacturer:

.1
Check installation of all equipment.

.2
Terminate all wiring.

.3
Check software for correct operation of all features.

.4
Program in user information.

.2
Manufacturer shall function test system [in presence of the Province] as follows:

.1
Check installation of all equipment.

.2
Check operation of all entry stations. "Register In" and retrieve sample messages at each entry station.

.3
Check all functions of switchboard stations.

.4
Confirm proper labeling of entry stations on console CRT and/or printer and switchboard station.

.5
Check telephone interface by accessing Register system via any telephone.

.6
Check all interconnections with other systems.

.3
Record results on approved test report forms.

3.12
STAFF ALERT SYSTEM

.1
Prior to function testing of system, perform following in conjunction with manufacturer:

.1
Ensure all equipment is properly installed and wiring correctly terminated.

.2
Ensure coverage meets specified limits.

.3
Ensure all units are fully charged prior to function testing.

.2
Manufacturer shall function test system [in presence of the Province] as follows:

.1
Check identification and installation of all equipment.

.2
Take a transmitter and from any location within building check that receiver picks up alert condition.

.3
Check each staff alert transmitter for reception of call at receiver from location furthest from receiver.

.4
Check all interconnections with other systems.

.3
Record all results on approved Contractor Start-Up Program test report forms.

3.13
CLOCK AND PROGRAM EQUIPMENT

.1
Prior to function testing of system, perform following in conjunction with manufacturer:

.1
Check installation of master clock and all secondary clocks.  Ensure wiring has been properly terminated.

.2
Confirm operation of master clock features and all clocks.

.3
Confirm operation of interval or elapsed time clocks.

.2
Manufacturer shall function test system [in presence of the Province] as follows:

.1
Function test master clock with respect to automatic secondary clock correction, manual clock correction and automatic daylight savings corrections.

.2
Check secondary clock correction.

.3
Check start, stop, reset operations of interval timer clocks.

.3
Record results on approved test report forms.

3.14
DICTATION SYSTEM

.1
Prior to function testing of system, perform following in conjunction with manufacturer:

.1
Check installation of all equipment.

.2
Terminate all wiring.

.3
Check software for proper functioning of all specified features.

.2
Manufacturer shall function test system [in presence of the Province] as follows:

.1
Confirm system operation by checking each dictate and transcribe station by doing following:

.1
Dictate Station:

.1
Enter ID number and dictate a sample message.

.2
Rewind and listen to sample message.

.3
Reset and re-enter ID and dictate another sample message.

.4
Rewind and listen to second message.

.5
Activate intercom and check audio clarity.

.6
Hang-up handset.

.2
Transcribe Station:

.1
Assign station to a channel and assign job at system console.

.2
Turn on transcribe station and ensure job number appears.

.3
Press foot pedal and listen to job.

.4
Rewind job by pressing foot pedal.

.5
Listen to recording until tone is heard at the end of the job.

.6
Complete job by pressing complete button on station.

.7
Next job number will appear on station.

.8
Turn off transcribe station and unassign station from channel.

.2
Record results on approved test report forms.

3.15
INTERCOM SYSTEM

.1
Prior to function testing of system, perform following in conjunction with manufacturer:

.1
Check installation of all equipment.

.2
Terminate all wiring.

.3
Check system for clarity of audio.

.4
Ensure proper labeling of station.

.2
Manufacturer shall function test system [in presence of the Province] as follows:

.1
Check extension number at each intercom station and verify directory.

.2
At each station, place following:

.1
Station to station call.

.2
Sub-Station to master station call.

.3
From master station, place call to individual Sub-station.

.4
Place an all call.

.5
Check clarity of audio at each instance.

.3
Check all interconnections with other systems.

.3
Record results on approved test report forms.

3.16
SOUND SYSTEM

.1
Prior to function testing of system, perform following in conjunction with manufacturer:

.1
Manufacturer shall install all head‑end equipment and terminate all wiring.

.2
Test system for proper operation and sound level readings taken.  Adjust equipment and speaker settings to meet levels specified and documented.

.3
Verify correct operation of all paging zones, all page and other system functions.

.2
Manufacturer shall function test system [in presence of the Province] as follows:

.1
Confirm operation of all sound equipment including amplifiers, pre-amplifiers, tuner, tape deck, microphone, speakers and any other auxiliary equipment.

.2
At various settings of amplifier, record sound pressure levels (SPL) under each speaker and half-way between each speaker.

.3
Check all interconnections with other systems.

.3
Record results on approved test report forms.

3.17
Video Surveillance SYSTEM

.1
Prior to function testing system, perform following:

.1
Check installation of all cameras, monitors and control units and proper identification.

.2
Check operation of all camera pan/tilt controls and zoom lenses.

.3
Check clarity of pictures on all monitors at minimum and normal light levels.

.2
Manufacturer shall function test system [in presence of the Province] as follows:

.1
For each camera, check operation of camera, zoom lens and pan/tilt control. For exterior camera's, check heaters and wipers.

.2
Check clarity of picture at monitor. Check monitors with camera's at minimum light levels.

.3
Check all interconnections with other systems.

.3
Record results on approved test report forms.

3.18
CABLE TELEVISION

.1
Confirm that installation and operation of all cable television equipment complies with specifications or manufacturer's recommended installation instructions.

.2
Test TV signal at least one outlet on each splitter. Connect a TV to outlet and check each channel for picture clarity or test TV signal at one outlet on a loop system. Connect a TV to outlet and check each channel for picture clarity.

.3
Record test results on approved test forms.

3.19
SECURITY SYSTEM

.1
Prior to function testing of system, perform following in conjunction with manufacturer:

.1
Ensure all equipment is properly installed and all terminations completed.

.2
Prior to testing, ensure all programming is complete and software is performing correctly.

.3
Ensure all magnetic locks, door contacts and card readers are operational.

.2
Manufacturer shall function test system [in presence of the Province] as follows:

SPEC NOTE: The following systems may be individual or combined systems.  Edit accordingly.

.1
Door Supervision System:

.1
Check installation and operation of all door contacts and control panels, including automatic dialer, if specified.

.2
Confirm proper door labeling on all annunciators and main control.

.3
Record results on approved test forms.

.2
Card Access System

.1
Check installation of all equipment.

.2
Confirm operation of each door. Check door contacts, proper latching of magnetic locks, card operation and exit push buttons.

.3
Confirm correct labeling of doors on annunciators, CRT monitor and in programming.

.4
Confirm system programming and printer operation.

.5
Check remote alarming via automatic dialers.

.3
Check all interconnections with other systems.

.3
Record results on approved test report forms.

3.20
NURSE CALL SYSTEM

.1
Arrange for Manufacturer to check installation of all equipment, terminate wiring and perform following:

.1
Test software programming to ensure proper operation of all features.

.2
Prior to function testing of system ensure user room numbers are programmed.

.3
Check identification of all equipment and ensure equipment is clean and dust free.

.4
Perform a room by room check of visual portion of system between patient room bedside station and corridor dome light for that same room, by doing following:

.1
Place a normal call. Check dome light for steady white. Reset.

.2
Remove call cord. Check dome light for flashing white indicating an emergency call.

SPEC NOTE: For systems with the staff register option, include the following:

.3
Manually place a green nurse registered call and check dome light. Then place an amber nurse registered call and check dome light. For systems with automatic register, repeat these tests using the transmitter.

.4
Check staff emergency by first placing a green nurse registered call, then a normal call. Check dome light for steady green and flashing white. Repeat procedure for amber nurse. Dome light to have steady amber, flashing white.

.5
Confirm operation of emergency bath stations. Check dome light for flashing red.

SPEC NOTE: For systems that have television controls, entertainment and light switching as part of the call cord include the following:

.6
Check operation of light switches in call cord.

.7
Check television controls.

.8
Check entertainment channels.

.5
Function test audio portion of nurse call system on a room by room basis. Repeat test above and ensure proper room number and call indication appears on master station. Check clarity of audio and zone light operation. In addition test following:

.1
From master station, place a green nurse service call. Check room corridor dome light for flashing green.

.2
From master station, place an amber nurse service call. Check room corridor dome light for flashing amber.

.3
Place "STAT" service call and check for dome light for flashing green and amber.

.6
Perform following function tests at Master Station:

.1
Calls waiting screen

.2
Utility screen

.3
Overtime reminder

.4
Room dialed

.5
Hold current call

.6
Recall current call

.7
Change priority

.8
Display privacy

.9
Change privacy

.10
Monitor feature

.11
Staff follow

.12
Room page

.13
All page

.14
Night transfer

.7
Check all interconnections with other systems.

.8
Record results on approved test report forms.

3.21
POCKET PAGE SYSTEM

.1
Ensure all equipment is properly installed and wiring correctly terminated. Check identification of all equipment.

.2
Ensure coverage meets specified limits.

.3
Ensure all units are fully charged prior to function testing system.

.4
Manufacturer shall function test system [in presence of the Province] as follows:

.1
Check equipment for proper operation. Transmit a call to one receiver. Check that call can be reached at any location within facility.

.2
At furthest location form transmitter within facility, check each pocket pager for reception of all calls.

.3
Check all interconnections with other systems.

.5
Record results on approved test report forms.

3.22
COMMUNICATIONS CABLING

.1
Check installation of all equipment.

.2
Ensure all cables are properly identified at each end and correctly terminated prior to testing as specified in Section 26 08 30.

END OF SECTION
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