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	PART 1 - GENERAL


	

	1.1  SECTION 
INCLUDES
  



	.1
Power Distribution.

.2 
Auxiliary Power.

.3 
Uninterruptible Power Supply.

.4 
Ground System.

.5
Surge Protection.

.6 
Lightning Protection.

.7 
Service Rooms.

.8
Underground Site Services.



	1.2  RELATED 
SECTIONS
  



	.1 
Division 1. 

.2 
Section 26 05 01 – Common Requirements – Electrical. 

.3 
Section 26 05 03 – Lighting, Power, and Branch Circuit Wiring. 

.4 
Section 26 05 04 – Electrical controls and Instrumentation. 



	1.3  DESIGN 
PERFORMANCE 
REQUIREMENTS
  



	.1
Power Distribution:

.1
Future loads:

.1
Include electrical loading for future Facilities in calculated demand. Do not include this in spare capacity.


.2
Winnipeg Fleet Management Agency – Future Facilities:

.1
FM-1 Shop and Office.

.2
Future shop and office area expansion.

.3
Refueling Centre.

.3
Streets Maintenance – Future Facilities:

.1
Sand & Salt Storage Facility.

.2
Calculated demand, is the demand for the current tenants of the site plus the demand of the future tenants.

.3
Spare capacity:

.1
Spare capacity shall be calculated as a percentage of calculated demand (Current tenants + future tenants)

.2
Main Distribution: 30% breaker space, 30% spare capacity of calculated demand.

.3
Sub-distribu6tion: 40% breaker space, 35% spare capacity of calculated demand.

.4
Utilization panelboards: 50% breaker space, 40% spare capacity of calculated demand.

.5
Transformers: sized to accommodate the spare capacity of the downstream distribution.

.4
Voltage drop:

.1
Based on calculated demand, maximum voltage drop from consumers terminal to point of utilization shall be 3.6%.

.2
Maximum voltage drop for calculated demand plus 30% shall be 5% and satisfy CEC 8-102.

.3
Refer also to ASHRAE/IESNA 90.1-2004 voltage drop requirements.

.5
Provide underground service from utility to pad mounted transformer to service entrance board.

.6
Provide concrete pad for utility transformer.

.7
Circuit breakers:

.1
Adjustable trip electronic breaker for main breaker and auxiliary power main sub-distribution with loss of phase protection.

.2
Provide adjustable electronic breakers as required in sub-distribution to achieve coordination.

.3
If service size requires ground fault protection, provide ground fault on sub-distributions and utilize instantaneous zone coordination.

.4
Series rated circuit breakers are not to be utilized.

.8
Mechanical Equipment:

.1
Provide motor control equipment and starters.

.2
Use adjustable motor circuit interrupters (MCPs) with combination motor starters.

.3
Where there are more than five starters in one location, group in a motor control centre and install MCC in Electrical room or Mechanical room.

.4
Provide three phase motors for 0.37 kW (1/2 hp) capacity and larger.

.5
Provide soft start or variable speed drives for 208 volt 5 HP motors, and 600 volt, 10 HP motors or larger.

.6
Variable speed drives are to satisfy the communication requirements of 25 01 00, Integrated Automation.

.7
Feed mechanical equipment from dedicated mechanical distributions.

.9
Feed non-linear loads for computer equipment from dedicated distributions and panel-boards, that is a dedicated computer distribution.

.10
Use K-13 rated transformers in applications where 50% or more of the connected load is non-linear.

.2 
Auxiliary Power.

.1
Generator enclosure options:

.1
If Design Build Team provides a mechanical penthouse:

.1
Generator enclosure mounted on roof adjacent to Mechanical Penthouse.

.2
Self contained, insulated walk-in enclosure with sufficient heating to maintain enclosure temperature at 10 degrees Celsius.

.2
If Design Build Team does not provide a mechanical penthouse: Integrated into building adjacent to main mechanical room.

.2
Storage tank mounted at ground level with pump to generator day tank.

.3
Run time at full connected load:

.1
Entire Site: 24 hours (1 day).
.2
Partial area of site, as indicated: 72 hours (3 days).

.4
Generator run and common trouble 

annunciated at City of Winnipeg Central Monitoring Facility via Building Automation system.

.5
Future loads:

.1
No allowance for future Winnipeg Fleet Management Agency areas in generator demand.

.2
Include allowance for future Streets Maintenance areas in generator demand.

.6
Spare capacity:

.1
20% spare capacity on top of calculated demand.

.7
Areas and equipment requiring auxiliary power:

.1
No area shall be left in complete darkness upon failure of utility power. Average lighting level along the path of egress shall be the level required by emergency lighting.

.2
Mechanical equipment necessary for maintaining the building heating.

.3
Access control and intrusion detection system.

.4
CCTV system.

.5
Mechanical and Electrical systems which support the operation of the areas below.

6
Areas requiring auxiliary power to maintain normal operations during a 0 to 24 hour utility power outage are:

Entire site.

.6
Areas requiring auxiliary power to maintain normal operations during a 0 to 72 hour utility power outage are:

Public Works- Bridge Operations Division (BO):

· BO Administrative Component- NOT REQUIRED.

· BO Heated Garage Component- NOT REQUIRED.

· BO Unheated Garage and Storage- NOT REQUIRED.

· BO Exterior Yard Component- NOT REQUIRED.

Public Works- Centralized Park Services Division (CS)

· CS Administrative Component- NOT REQUIRED.

· CS Heated Garage Component- NOT REQUIRED.

· CS Unheated Garage/Storage Component- NOT REQUIRED.

· CS Exterior Yard Components- NOT REQUIRED.

Public Works- East Area Parks, Parks and Open Spaces Division (EA)

· EA Administrative Component- NOT REQUIRED.

· EA Heated Garage Component- NOT REQUIRED.

· EA Unheated Garage/Storage Component- NOT REQUIRED.

· EA Exterior Yard Components- NOT REQUIRED.

Public Works- Shared Amenities (SA)

· SA Administrative Component- PROVIDE
· SA heated Garage Component- PROVIDE
· SA Exterior Yard Components- PROVIDE
Public Works- Streets Maintenance Division- East Area (SM)

· SM Administrative Component- PROVIDE
· SM Heated Garage Component- PROVIDE
· SM Unheated Garage/Storage Component- PROVIDE
· SM Exterior Yard Components- PROVIDE
Fleet Management Agency (FM)

· FM Heated Garage Component. - NOT REQUIRED.

· FM Unheated Garage/Storage Component- NOT REQUIRED.

· FM Exterior Yard Components- NOT REQUIRED.

.3 
Uninterruptible Power Supply.


.1
Provide a UPS in each telecom room to power electronic equipment which does not have integral battery backup.


.2
Minimum 2kVA, sized to accommodate Design Build Team and Contract Administrator provided equipment.


.3
30 minute run time.


.4
Common trouble alarm annunciated on Building Management system.


.5
Network connection to allow all parameters to be remotely viewed and reported.

.4 
Ground System.


.1
Electrical ground system shall consist of ground rods installed at each corner of the building interconnected by uninsulated copper conductor and connected to the main electrical room and sub-electrical room ground buses. In the current “L” shaped building configuration this will require six ground rods.


.2
Connect main electrical room ground bus to main distribution point of common coupling.


.3
Telecommunication ground system shall consist of insulated ground bus, one in each telecommunication room interconnected in star configuration by insulated copper conductors.  Connect main telecom room bus to main electrical room ground bus. 

.5
Surge Protection.

.1
Provide surge suppression where electrical and telecommunication services enter the building.

.2
This includes but is not limited to:


.1
Electrical Power Service Entrance


.2
Telephone Service Entrance


.3
Cable Television Service Entrance


.4
Site Power Distributions.


.5
Site Lighting.


.6
Site Telecommunications and Security.


.7
Intercom system call stations at gate.

.3 
Design surge protection bonding to minimize impedence of bonding at typical surge event frequency. 

.6 
Lightning Protection


.1
Not required.

.7 
Service Rooms.

.1
Locate service rooms strategically to provide maximum flexibility for systems and easy access to floor area served.

.2
Provide additional enclosed service rooms over numbers shown in Program of Requirements/Room Data sheets as required.

.3
Electrical Service Rooms.

.1
Provide dedicated spaces to house electrical equipment.

.2
Locate main electrical room centrally.

.3
Provide space in main electrical room for future power factor correction unit.

.4
Telecommunication Service Rooms.

.1
Provide dedicated spaces to house telecommunication equipment.

.2
Provide space to accommodate equipment for future tenants.

.3
Provide space to house uninterruptible power supplies.

.5
Provide painted plywood backboards behind all wall mounted equipment.  Plywood is to extend 300 mm beyond perimeter of equipment. 

.8
Underground Site Services.


.1
All site services are to be installed underground in rigid PVC raceway.


.2
Provide raceways for power, communications, electronic safety and security systems from service rooms to 3 meters inside the boundary of each of the future tenant areas.  Mark on as-built drawings.


.3
See also 26 05 03, spare raceway.



	1.4  SUBMITTALS
  



	.1 
Submit product in accordance with Section 01330 - Submittal Procedures.

.2 
Submit requested documentation to Design Build Team, Design Build Team Engineer and Contract Administrator. 

.3 
Submit WHMIS MSDS - Material Safety Data Sheets acceptable to Manitoba Workplace Safety and Health Standards for applicable electrical equipment and material. Indicate applicable VOC content. 



	1.5  SHOP DRAWINGS
  



	.1 
Submit shop drawings in accordance with Section 01 33 00 - Submittal Procedures. 

.2 
Indicate project layout, details of metering and monitoring systems, wiring schematic diagrams. Indicate dimensions, capacities, weights and performance characteristics. 



	1.6  DESIGN DATA
  



	.1 
Submit design data in accordance with Section 01 33 00 - Submittal Procedures. 

.2 
Submit Load Calculations for equipment, lighting and circuits. 

.3
Submit fault level calculations and coordination study.  Coordination study is to include main distribution, sub-distribution main breakers, transformer damage curves and auxiliary power system.



	1.7  CLOSEOUT 
SUBMITTALS
  



	.1 
Submit operation and maintenance manuals for incorporation into manual specified in Section 01 78 00 - Closeout Submittals. 

.2 
Include maintenance instructions and list of spare parts and suppliers. 



	1.8  TEST REPORTS
  



	.1 
Submit certified test reports and certificates to Design Build Team Engineer and Contract Administrator from approved independent testing laboratories. 

.2 
Indicate compliance with specifications for specified performance characteristics and physical properties. 



	1.9  QUALITY 
ASSURANCE
  



	.1 
Supply each type of equipment from a single manufacturer. 



	PART 2 - PRODUCTS


	

	2.1  POWER

DISTRIBUTION

	.1
Service Entrance Board: 

.1 
Rated for 600/347 V, 3 phase, 4 wire. 

.2 
Capacity and short circuit current ratings to suit the specific characteristics of scheduled loads, with allowance for spare capacity as indicated previously. 

.3 
Cubicles:  Free standing, dead front with sprinkler hoods. 

.4 
Main Service Entrance: 100% rated moulded case breaker. 

.5 
Feeder Breakers: Moulded case. 

.6 
Utility metering compartment. 

.7
Customer metering compartment.

.2
Transformers: 

.1 
Dry type ANN for indoor applications, Class H insulation and standard taps: 

.1 
BIL high pot standard for pressure rating. 

.2 
Impedance: 170 degrees standard. 

.2
T-tap transformers are not allowed.

.3 
Sub-distribution Panels: 

.1 
Suitable for bolt-on breakers only, complete with copper bus bars. 

.2 
Full size neutral bus 

.3 
Main breaker. 

.4
Panelboards:


.1
Suitable for bolt-on breakers only, copper or aluminum bus bars.


.2
Full size neutral.


.3
Main breaker when located greater than 100 meters from source of supply or located in an adjacent building.


.4
Recessed when mounted in finished areas.

.5
Motor Starters and Controls: 

.1 
Manual Starters: Single and Three phase, quick-make, quick-break switching mechanism, one or three overload heaters, manual reset. 

.2 
Full Voltage Magnetic:  Magnetic and combination magnetic starters, rapid action contactor and motor overload protective devices in each phase. Equip combination units with circuit breaker and operating lever on the outside. 

.3 
Soft start and variable speed drives: 12 pulse operation. 

.4 
Accessories:  Push buttons, selector switches, pilot lights heavy duty oil tight. 

.5 
Electrically held contactors controlled by auxiliary devices: Heavy duty, to EEMAC - ICS-1970, Hands-off-auto illuminated by pilot lights of red, green, white, and ON-OFF. Control relays field convertible. 

.6 
Dedicated terminal strip for field wiring of grouped motor control conductors. 

.7 
Solid state timing relays. 



	2.2  AUXILIARY

POWER

	.1
Walk-in, insulated, heated enclosure designed for Manitoba Environment and provided by Generator Manufacturer.

.2
Leak detection connected to Building Management System for annunciation.

.3
Transfer switch to switch without interruption in electrical supply and include maintenance bypass.



	2.3  UNINTERRUPTIBLE 

POWER SUPPLY

	.1
Standard of acceptance: Powerware, APC, Liebert.

.2
Extend warranty for UPS and batteries to five years.

.3
Inspect UPS’s a minimum of yearly and provide status report to Contract Administrator.



	2.4  GROUND

SYSTEM

	.1
Grounding conductors minimum 2/0 copper.

.2
Electrical bonding conductors sized for fault level and CEC requirements.

.3
Telecommunications bonding conductors sized as per EIA/TIA recommendations.

.4
Ground bus: 

.1 
Material:  Copper. 

.2 
Size:  Minimum 32 mm x 4 mm x 600 mm. 

.3
Uninsulated in electrical rooms.

.4
Insulated in telecom rooms.

.5 
3 m copper clad steel rods. 

.6
Galvanized inspection cans.

.7 
Connect ground rods and underground connections using thermit weld process and pressure clamps. 

.8 
Ground exposed non-current carrying metallic parts of electrical equipment, raceway systems, grounding conductors in non-metallic raceways and neutral conductor of wiring systems to CSA C22.1. 



	2.5  SURGE

PROTECTION

	.1 
Line Voltage Surge Suppression: 

1 
Hard wired, multi-circuit hybrid surge protection device for use at distribution panels. 

.2
Mode Protection:  L-N, L-L normal mode; L-G, N-G common mode. 

.3
All units must be CSA certified and be certified as UL1449 3rd edition type 2 devices

.4
All SPD's shall carry a UL nominal discharge current rating of no less than 20,000A

.5
EMI/RFI Attenuation:  Maximum 50 dB at 100 kHz. 

.6
Status Indicators:  One per phase and neutral to ground modes (LED) and form C alarm contacts

7.
Service entrance locations shall use no less than 250kA per phase surge current rated devices.

8.
Sub distribution and computer equipment panelboards shall use no less than 100kA per phase surge current rated devices.

.2 
Communication surge suppression. 

CCTV:
1.
nsertion loss 0.5dB at 40 Mhz
2.
132A peak pulse current (10 x 1,000 uSec)
3
Response Time:  Maximum 5 nanosecond. 
 

Ethernet (Cat 5):
1.
Insertion loss 0.5dB at 40 Mhz
2.
97A peak pulse current (10 x 1,000 uSec)
3.
Response Time:  Maximum 5 nanosecond. 
4.
Maximum shunt capacitance <25pF
.3
Standard of acceptance:

.1
Low voltage surge protection device: Eaton SPD series.

.2
CCTV: Eaton ECCP series.

.3
Ethernet: Eaton EPCH series.



	2.6  LIGHTNING

PROTECTION

	.1
Not required.



	2.7  SERVICE

ROOMS

	.1
Electrical Service Rooms.


.1
No additional requirements.

.2
Telecommunication Service Rooms.


.1
No additional requirements.



	2.8  UNDERGROUND

SITE SERVICES

	.1
Standard of acceptance: Rigid PVC manufactured by IPEX.



	
	

	PART 3 - EXECUTION


	

	3.1  INSTALLATION
  



	.1
Install equipment in accordance with manufacturers instructions.



	3.2  POWER

DISTRIBUTION

	.1
Install distribution and sub-distribution electrical equipment in electrical rooms. 

.2 
Install free standing distribution equipment on 100 mm high concrete housekeeping pads. 

.3 
Set and secure switchgear and service entrance equipment in place on channel base, rigid and plumb.

.4
Check factory connections in switchgear for mechanical security electrical continuity.

.5 
Mount dry type transformers on 100 mm high concrete housekeeping pad; ensure adequate clearance for ventilation is available.

.6
Install transformers level and upright; loosen isolation pads until no compression is evident.

.7
Check trip units, heater settings, fuse sizes, test and commission, energize and set to working condition.

.8
Provide plastic laminated full size electrical distribution drawing and permanently mount in main electrical room.

.9
Provide plastic laminated 11x17 versions of as-constructed drawings, bound into a set and permanently mounted in main electrical room.



	3.3  AUXILIARY

POWER

	.1
Mount transfer switch in main Electrical room.

.2
Connect leak detection to Building Management System.



	3.4  UNINTERRUPTIBLE 

POWER SUPPLY

	.1
Connect UPS to Building Management system for annunciation.

.2
Connect UPS to Network to allow remote monitoring.



	3.5  GROUND

SYSTEM

	.1
Install inspection cans flush with surface and locate where protected against vehicle traffic and snow removal equipment.

.2
Bond electrical equipment to electrical ground bus.

.3
Bond telecommunication equipment to telecommunication ground bus.



	3.6  SURGE

PROTECTION

	.1
Bond electrical and telecommunications surge protection to electrical ground system.



	3.7  LIGHTNING

PROTECTION

	.1
Not required. 



	3.8  SERVICE

ROOMS

	.1
Electrical Service Rooms.


.1
No additional requirements.

.2
Telecommunication Service Rooms.


.1
No additional requirements.



	3.9  UNDERGOUND

SITE SERVICES

	.1
Clean underground raceways before installation of cabling.

.2
Provide pull card in raceways.

.3
Solvent weld cap on end of future tenant raceways and identify usage and approximate termination location.



	3.10  COMMISSIONING

	.1
Test, commission and set equipment into operation.

.2
Demonstrate trip settings from coordination study have been applied to adjustable trip devices.

.3
Demonstrate auxiliary power system can function at rated load for 10 minutes. Operate auxiliary power system for 1/3 of runtime on 50% rated lead.  Include test parameters in O&M manuals.

.4
Demonstrate UPS run time.



	
	



