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FORM A: BID 
(See B8) 

 
1.  Project Title WINNIPEG WATER TREATMENT PROGRAM – DEACON BOOSTER 

PUMPING STATION ELECTRICAL TEMPORARY SERVICE  

2.  Bidder 
 
 
 
 
 
 
 
 
 
 
 
 
(Mailing address if different) 
 
 
 
 
 
 
 
 
(Choose one) 
 

 
__________________________________________________________ 
Name of Bidder 
 
__________________________________________________________ 
Street 
 
__________________________________________________________ 
City Province Postal Code 
 
__________________________________________________________ 
Facsimile Number 
 
__________________________________________________________ 
Street or P.O. Box 
 
__________________________________________________________ 
City Province Postal Code 
 
 
The Bidder is: 
 

 a sole proprietor 

 a partnership 

 a corporation 
 
carrying on business under the above name. 

3.  Contact Person The Bidder hereby authorizes the following contact person to represent 
the Bidder for purposes of the Bid. 
 
__________________________________________________________ 
Contact Person Title 
 
__________________________________________________________ 
Telephone Number Facsimile Number 

4.  Definitions All capitalized terms used in the Contract shall have the meanings 
ascribed to them in the General Conditions and D3. 

5.  Offer The Bidder hereby offers to perform the Work in accordance with the 
Contract for the Total Bid Price, in Canadian funds, set out on Form B: 
Prices, appended hereto. 
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6.  Commencement 
of the Work 

The Bidder agrees that no Work shall commence until he is in receipt of 
a Purchase Order from the Award Authority authorizing the 
commencement of the Work. 

7.  Contract The Bidder agrees that the Bid Opportunity in its entirety shall be 
deemed to be incorporated in and to form a part of this offer 
notwithstanding that not all parts thereof are necessarily attached to or 
accompany this Bid Submission. 

8.  Addenda The Bidder certifies that the following addenda have been received and 
agrees that they shall be deemed to form a part of the Contract: 
 
No. _________ Dated ________________________________ 
 
 _________  ________________________________ 
 
 _________  ________________________________ 

9.  Time This offer shall be open for acceptance, binding and irrevocable for a 
period of sixty (60) Calendar Days following the Submission Deadline. 

10.  Signatures In witness whereof the Bidder or the Bidder’s authorized official or 
officials have signed this 
 
___________________ day of ____________________ , 20________ . 

Signature of Bidder or 
Bidder’s Authorized Official or Officials  
 
 
__________________________________________________________ 
 
__________________________________________________________ 
(Print here name and official capacity of individual whose signature appears above) 
 
 
__________________________________________________________ 
 
__________________________________________________________ 
(Print here name and official capacity of individual whose signature appears above 
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FORM B: PRICES 
(See B9) 

WINNIPEG WATER TREATMENT PROGRAM – DEACON BOOSTER PUMPING STATION ELECTRICAL 
TEMPORARY SERVICE  

LUMP SUM PRICE 
 
TOTAL BID PRICE (MRST and GST extra) (in figures) $_______________________________________ 
 
(in words) ____________________________________________________________________________ 
 
 ____________________________________________________________________________________ 
 

 _________________________________ 
 Name of Bidder 
 
 


	16960.pdf
	GENERAL
	Related Work (Not Applicable)
	Coordination
	Coordinates starting of electrical equipment and systems wit
	Electrical equipment and systems specified in Division 16

	Where any equipment or system requires testing, adjusting or


	PRODUCTS (NOT APPLICABLE)
	EXECUTION
	Energizing Main Electrical System
	Prior to energizing main electrical system:
	Verify supply authority voltage and phase rotation.
	Close and open all devices to ensure proper mechanical opera




	16361.pdf
	GENERAL
	Scope
	The Contractor shall install the medium-voltage load interru

	Delivery, storage and handling
	Equipment shall be handled and stored in accordance with Man


	PRODUCTS (NOT USED)
	EXECUTION
	Installation
	Install in accordance with Manufacturer’s supplied instructi
	Connect switch terminals as shown on the Drawings.
	Locate, install and connect the City supplied fuses.



	16350.pdf
	GENERAL
	Product Data
	Submit Product data in accordance with Section 16010 - Elect


	PRODUCTS
	Circuit Breakers
	Indoor vacuum circuit breaker, 3 pole, single break, power o
	Circuit breaker shall be operated by a motor-charged spring 
	Circuit breakers shall have three (3) vacuum interrupter ass
	Breaker shall be electrically operated by 115 V AC close and
	Breaker shall be complete with control switcher and red and 
	Control voltage shall be derived from within equipment.

	Rating – Switch Gear, Switch and Circuit Breaker
	The 5 kV switchgear assembly rating shall be as follows:
	Maximum voltage 4.76 kV
	Basic impulse level 60 kV
	Available system 3 phase short �circuit current to be confir
	Nominal system voltage 4.16 kV 3 phase 3 wire solid ground
	Main cross bus continuous current rating 1200 A

	The 5 kV breaker rating shall be as follows:
	Circuit breaker nominal 3 phase MVA class 350
	Short circuit current to be confirmed in short circuit coord


	Construction
	The switchgear assembly shall consist of deadfront, complete

	Bus
	All buses shall be silver plated copper.
	Ground bus conductor shall be silver plated copper.
	Bus supports to be high strength and high creep, finned supp

	Medium Voltage Protective relays
	Relays for phase time overcurrent, instantaneous overcurrent
	The relay shall be a solid-state microprocessor-based multif
	The primary current transformer rating being used for phase 
	Both the phase and ground protection curves shall be indepen
	Institute of Electrical and Electronic Engineers (IEEE): Mod
	International Electrotechnical Commission (IEC): A, B, C or 
	Thermal: Flat, lt, I2t, I4t
	Thermal curves shall be similar to those on low voltage trip
	The relay shall be field-configurable to �
	The relay shall have a built-in alphanumeric display capable
	Individual phase currents.
	Ground current.
	Cause of trip.
	Magnitude and phase of current causing trip.
	Phase or ground indication.
	Peak current demand for each phase and ground since last res
	Current transformer primary rating.
	Programmed phase and ground set points.

	Relay shall have the following features:
	Integral manual testing capability for both phase and ground
	Continuous self-testing of internal circuitry.
	Unit failure alarm contact for customer use.
	Programmable lockout/self reset after trip function.
	Programmable setpoints for device curve selection.
	Programmable inputs, such as current transformer ratios.
	Access to program and test modes shall be via sealable hinge

	Relay shall be suitable for operating temperatures from -30°
	Relay shall have Modbus communication capability.  Relay sha
	Ability to transmit all information contained in the relay s

	Relay alarm and/or trip contacts shall not change state if p
	The relay shall be suitable for operating on control power w
	Provide a dual-source power supply (DSPS) for each relay whe
	Provide the relay in a drawout case allowing for removal and

	Microprocessor Based Metering Equipment
	Power System Analyzer and Meter
	Where indicated on the drawing, provide a digital line Power

	The metering equipment shall provide direct reading metered 
	AC current (amperes) in A, B, and C phase, 3-phase average, 
	AC voltage (volts) for A-B, B-C and C-A, phase average, A-N,
	Real Power (Watts), Reactive Power (vars), Apparent Power (V
	Frequency (Hertz) Accuracy +/- 0.4%.
	Demand values for System Current (Amperes), System Real Powe
	Power Factor for both Displacement and Apparent.
	Percent Total Harmonic Distortion (THD) for all Currents and
	K-Factor, Transformer Derating Factor, and Crest Factor.

	This device shall provide the following advanced analysis fe
	Onboard logging capability, including the ability to log a t
	Trend Analysis Screens displaying the minimum and maximum va
	Time-of-use metering capability to store energy usage data f
	Demand Analysis Screens displaying present demand and peak d
	Harmonic Analysis Screens shall be capable of being function
	Event/Alarm Analysis Screens shall display data recorded for
	The metering equipment shall be capable of transmitting all 
	The meter shall have the ability to store the last 504 meter
	Event/Alarm Condition Levels shall be capable of being trigg

	This metering equipment shall be capable of receiving the fo
	Instrument Transformers: Input ranges of this device shall a
	Control Power: The device shall also be capable of being sup
	Dry Contacts: Three (3) dry discrete input contacts shall be
	Trigger an Event/Alarm Analysis including Harmonic Analysis 
	Act as a synchronizing pulse input to synchronize demand win
	Actuate a relay output.
	Reset a relay output, peak demand, Minimum/Maximum, or Event


	Furnish Relay Output Contacts with four (4) Form C normally 
	Act as a kWH, kVARH, or kVAH pulse initiator output.
	Actuate on one (1) or more Event/Alarm conditions, including

	Furnish one (1) 4 to 20 mA analog input and four (4) 4 to 20
	The device shall be fully programmable from the faceplate, i

	Equipment Identification
	Provide equipment identification in accordance with Section 
	Label Size: 7

	Acceptable Manufacturers
	Schneider Electric – Analyzer – CM4000.
	Schneider Electric – Protective Relay – SEPAM 1000+.


	EXECUTION
	Factory Testing
	Standard factory tests shall be performed on circuit breaker

	Field Quality Control
	Provide services of a quality factory-trained Manufacturer’s

	Installation
	Breaker, Protective Relay and Analyzer shall be installed in
	Confirm interconnection and wiring equipment is in place and
	Check factory-made connectors for mechanical security and el
	After finishing Work, remove foreign material, including dus



	16191.pdf
	GENERAL
	Work Included
	Supply and install all hangers, supports and inserts for the


	PRODUCT
	Framing and Support System
	Materials:
	Intermediate duty supporting structures shall employ P1000 U
	Heavy duty supporting structures to be fabricated and welded

	Finishes:
	Outdoors, wet locations: Hot dipped galvanized.
	Indoors, dry locations:  Galvanized when available, prime pa
	Nuts, bolts, machine screws:  Cadmium plated.

	Unistrut:
	Section P1000 or as required for load and span, with mountin


	Concrete and Masonry Anchors
	Materials:  Hardened steel inserts, zinc plated for corrosio
	Components:  non-drilling anchors for use in predrilled hole
	Manufacturer:  Hilti (Canada) Limited or approved equal.

	Conduit Supports
	General:  Malleable iron one-hole conduit straps where expos
	Structural Steel:  Crouse-Hinds “Wedgetite” supports or equi
	Masonry, concrete, stone, etc.:  Anchors.
	Unistrut:  Unistrut conduit clamps.

	Cable Supports and Clamps
	General:  As per conduit supports, except that for single co


	EXECUTION
	General
	Do not cut or drill beams, joists or structural steel unless
	Distance between conduit or cable supports not to exceed cod
	Supports to be suitable for the real loads imposed by equipm
	Supports to be securely fastened, free from vibration and ex
	Install fastenings and supports as required for each type of
	Provide conduit rack with 25% spare capacity for multiple ru
	Provide channel support with fittings for vertical runs of c

	Installation
	Secure equipment to solid masonry, tile and plaster surfaces
	Secure equipment to poured concrete with expandable inserts.
	Support equipment, conduit or cables using clips, spring loa
	Fasten exposed conduit or cables to building construction or
	One-hole malleable iron or steel straps to secure surface co
	Two-hole steel straps for conduits and cables larger than 50
	Beam clamps to secure conduit to exposed steel Work.

	Suspended support systems.
	Support individual cable or conduit runs with 6 mm dia threa
	Support two (2) or more cables or conduits on channels suppo

	Use plastic anchors for light loads only.  Use metal anchors
	Shot driven pins may only be used with written approval of t
	Do not support heavy loads from the bottom chord of open web
	For surface mounting of two or more conduits or conductors u
	Provide metal brackets, frames, hangers, clamps and related 
	Ensure adequate support for raceways and cables dropped vert
	Do not use wire lashing or perforated strap to support or se
	Do not use supports or equipment installed for other trades 



	16160.pdf
	GENERAL
	Description
	Supply and install a complete grounding system.  Securely an
	The system shall consist of cables, ground rods, supports, a
	All ground conductors shall be run in conduit.


	PRODUCTS
	Cables 2/0 and smaller to be connected to ground bars via Bu
	All ground wires to be stranded copper TWH complete with a g
	Ground rods shall be 20 mm x 3000 mm copper clad.
	Cable to pipe connectors to be made with Burndy GAR connecto
	In the main electrical room, provide a copper ground bar com


	EXECUTION
	Grounding – General
	Connect new ground cables to existing ground points at exist
	Connect new ground cables to existing equipment at the elect
	Expansion joints and telescoping sections of raceways shall 
	Install rigid conduit sleeves where ground wires pass throug
	Insure all grounding for services to the electrical system g



	16153.pdf
	GENERAL
	Inspection
	Obtain inspection certificate of compliance covering high vo

	Product Data
	Submit Product data sheets in accordance with Section 16010 


	PRODUCTS
	Connectors and Terminations
	Copper 2 hole long barrel compression connectors as required
	Contact aid for aluminum cables where applicable.


	EXECUTION
	Installation
	Install stress cones, terminations, and splices in accordanc
	Bond and ground as required.



	16010.pdf
	GENERAL
	Work Included
	Complete an operational electrical system as required by the
	The intent of the Drawings and Specifications is to include 
	Symbols used to represent various electrical devices often o
	These Specifications and the Drawings and Specifications of 
	Provide all minor items and Work not shown or specified but 
	If discrepancies or omissions in the Drawings or Specificati
	Responsibility to determine which Division provides various 

	Quality Assurances
	Codes, Rules, Permits & Fees
	Comply with all laws, ordinances, rules, regulations, codes 
	Comply with all rules of the Canadian Electrical Code (CEC),
	Quality of Work specified and/or shown on the Drawings shall
	Immediately after award of Contract and prior to installatio
	Give all required notices, submit Drawings, obtain all permi
	Furnish a Certificate of Final Inspection and approvals from

	Standard of Workmanship:
	Execute all Work in a competent manner and to present an acc
	Employ a competent supervisor and a sufficient number of lic
	Arrange and install Products to fit properly into designated
	Unless otherwise specified or shown, install Products in acc


	Submittals
	Within seven (7) days of award of Contract, the Contractor s
	Prior to delivery of any Products to the job Site and suffic
	Prior to submitting the Shop Drawings to the Contract Admini

	Record Drawings
	The Contractor shall keep one (1) complete set of white prin
	Prior to Substantial Performance, the Contractor shall obtai
	Contractor shall forward letter of certification and As-Buil

	Operation and Maintenance Manuals
	Within twenty-one (21) days of Substantial Performance, the 
	All maintenance manual data shall be printed on 8 1/2” x 11”
	Each section of the manual shall contain the following infor
	Systems Descriptions.  A brief synopsis of each system typed
	Descriptive and technical data.
	Operation and Maintenance (O&M) instructions for all electri
	Lubricating and servicing intervals recommended.
	A copy of all wiring diagrams complete with wire coding.
	List of spare parts of all electrical equipment complete wit
	Copy of test data
	Include type and accuracy of instruments used to obtain test
	Copy of final inspection certificate.
	Copy of the purchase order, showing equipment make and model
	Copy of all Manufacturer’s Warranty certificates for equipme
	Set of final reviewed Shop Drawings.
	Names, addresses, phone numbers, and facsimile numbers of Co


	Product Handling
	Use all means necessary to protect the Products of this Divi
	Immediately make good any damage by repair or replacement at
	Remove advertising labels from all electrical equipment.  Do
	Remove dirt, rubbish, grease, etc. resulting from this Work 


	PRODUCTS
	Quality of Products
	All Products provided shall be CSA Approved, Canadian Underw
	If Products specified are not CSA approved, obtain special a
	Products provided, if not specified, shall be new, of a qual

	Uniformity of Manufacture
	Unless otherwise specifically called for in the Specificatio

	Product Finishes
	Finish all cabinets, panelboards, switchboards, equipment ca
	Apply primer on all items which are to be finished on the jo
	Touch up all damaged painted finishes with matching lacquer,

	Non-Specific Date/Time Compliance
	All equipment, hardware, software and firmware (for the purp
	Provide documentary proof of Date Compliance prior to Substa
	Notwithstanding any other remedy available under this agreem


	EXECUTION
	Separation of Services
	Maintain separation between electrical wiring system and bui
	In particular, contact between dissimilar metals, such as co
	Do not support wiring from pipes, ductwork, etc.  Hangers fo

	Equipment Identification
	3 mm thick plastic lamicoid name plates, black face, white c
	Distribution Vacuum Breaker 5kV (indicate designation, volta

	Install yellow plastic warning tape, 300 mm below grade, abo
	Provide permanent, corrosion resistant warning markers, suit

	Sealing of Wall and Floor Openings
	All conduit and cable entries through outside walls of build
	Openings shall be sealed when all wiring entries shown on th
	Sealing material shall be fire resistant and shall not conta

	Insulation Resistance Testing
	Megger circuits, feeders and equipment up to 350 V with a 50
	Megger 350-600 V circuits, feeders and equipment with a 1000
	Check resistance to ground before energizing.
	Carry out tests in presence of Contract Administrator.
	Provide instruments, meters, equipment, and personnel requir
	Submit test results for Contract Administrator’s review.



	16120.pdf
	GENERAL
	Description
	Complete supply, installation and termination of power cable

	Codes and Standards
	Insulated cables to Canadian Standards Association (CSA) C22


	PRODUCTS
	Insulated Cables
	Single or three conductors sized as indicated, copper strand
	Insulation of chemically cross linked, thermosetting polypro
	Insulation shielding of semi-conducting XLPE over insulation
	Cable jacket thermosetting low temperature black, with separ
	Suitable for grounded neutral, 133% insulation level.
	Short circuit rating 60 kA, 1 cycle; 14 kA, 30 cycles.
	90°C normal, 130°C emergency rating, 250°C short circuit rat

	Ground Conductor
	Minimum 2/0 AWG stranded soft drawn bare copper, 600 V, gree
	Alternatively, for multi-conductor cables, provide a strande

	Connectors
	Where not provided with equipment, supply suitable compressi

	Stress Cones
	Refer to Section 16121 - Power Cable and Overhead Conductors


	EXECUTION
	Insulated Cables
	Do not splice cables.  A continuous length is required for a
	Install in accordance with Manufacturer's recommendations, o
	Submit certified Manufacturer's data sheets.

	Terminations
	Form stress relief cones in accordance with Section 16121 - 
	Install compression connectors using tools provided by the c

	Tests
	The electrical contractor is to test cables prior to energiz



	16106.pdf
	GENERAL (NOT APPLICABLE)
	PRODUCTS
	Cable Protection
	Provide 600 x 600 x 50 concrete patio blocks above directed 

	Markers
	Concrete type cable markers:  600 x 600 x 100 mm with words:


	EXECUTION
	Direct Burial of Cables
	After the compacted sand bed is in place, lay cables maintai
	Provide offsets for thermal action and minor earth movements
	Make termination and splice only as indicated leaving 0.6 m 
	Make splices and terminations in accordance with Manufacture

	Underground cable splices not acceptable.
	Minimum permitted radius at cable bends for rubber, plastic 
	Maintain 75 mm minimum separation between cables of differen
	After sand protective cover is in place, install continuous 

	Markers
	Mark cable every 150 m along cable or changes in direction. 
	Where markers are removed to permit installation of addition
	Install concrete patio type markers.
	Lay concrete markers flat and centered over cable with top f

	Field Quality Control
	Perform tests using qualified personnel.  Provide necessary 
	Check phase rotation and identify each phase conductor of ea
	Check each feeder for continuity, short circuits and grounds
	Pre-acceptance test.
	After installing cable but before splicing and terminating, 
	Check insulation resistance after each splice and/or termina

	Acceptance Tests
	Ensure that terminations and accessory equipment are disconn
	Ground shields, ground wires, metallic armour, and conductor
	High Potential (Hipot) Testing.
	Conduct Hipot testing at test voltage in accordance with Man

	Leakage Current Testing.
	Raise voltage in steps from zero to maximum values as specif
	Hold maximum voltage for specified time period by IPCEA .
	Record leakage current at each step.

	Provide Contract Administrator with list of test results sho
	Remove and replace entire length of cable if cable fails to 




	16015.pdf
	GENERAL
	Supply and Install all material, equipment, wiring, and labo

	WORK INCLUDED
	General Requirements
	General Clean-up.
	All inspection and other permits, licenses required by vario
	Special testing or inspection, additional to the above as sp
	Scaffolding.
	Shop Drawings.
	Project Record Documents (As-Built Drawings) where specified
	Operating and Maintenance (O&M) Data, where specified.

	Materials
	Bus systems including all forms of buses integral with the e
	Conductors, including all types of wires, conductors, cables
	Cables and bus support systems which are intended to enclose
	Circuit breakers of all types and for all applications assoc

	Scope of Work
	Receive, from the City, an exterior mounted fused load break
	Install exterior mounted fused disconnect as indicated on Dr
	Provide new 5 kV cables from existing 66 kV-5 kV 5 MVA trans
	Provide new 5 kV cables direct buried in trench from load br
	Provide a 15A 120 V circuit from Pumping Station to 5 kV loa
	Provide a new 5 kV medium voltage vacuum circuit breaker to 
	Terminate new 5 kV cables at line side terminal of new 5 kV 
	Arrange to have substation 5 MVA transformer de-energized.  


	WORK EXCLUDED
	General Requirements
	Temporary power
	Temporary light
	Hoisting
	Barriers


	UNITS OF MEASUREMENT
	General
	The Contract Documents have been prepared using the modified
	Only metres (m) and millimetres (mm) are used.  Generally, m
	All measurements on Drawings are in millimetres unless other

	Conversions
	The following three conversion methods were used in product 
	Hard Conversion:  Industry available Products which are manu
	Soft Conversion:  Products which are still manufactured in I
	Rationalized Conversion:  Dimensions which are soft converte

	In cases where measurements may be open for interpretation, 


	CODES
	General
	All codes, standards, rules, regulations, bulletins, by-laws



	16121.pdf
	GENERAL
	Related Work
	Connectors and Terminations: Section 16153


	PRODUCTS
	Teck Power Cable 1001 - 15000 V
	Bare copper grounding conductor, size as indicated.
	Copper circuit conductors, size and number as indicated.
	Strand shielding
	Insulation: chemically cross-linked thermosetting polyethyle
	Insulation shielding: semi-conducting non-metallic tape over
	Separator tape over conductor assembly.
	Inner jacket of polyvinyl chloride (PVC).
	Interlocked galvanized steel armour.
	Overall PVC jacket rated minus 40°C.


	EXECUTION
	Installation
	Install primary cables in trenches in accordance with Sectio



	16010.pdf
	GENERAL
	Work Included
	Complete an operational electrical system as required by the
	The intent of the Drawings and Specifications is to include 
	Symbols used to represent various electrical devices often o
	These Specifications and the Drawings and Specifications of 
	Provide all minor items and Work not shown or specified but 
	If discrepancies or omissions in the Drawings or Specificati
	Responsibility to determine which Division provides various 

	Quality Assurances
	Codes, Rules, Permits & Fees
	Comply with all laws, ordinances, rules, regulations, codes 
	Comply with all rules of the Canadian Electrical Code (CEC),
	Quality of Work specified and/or shown on the Drawings shall
	Immediately after award of Contract and prior to installatio
	Give all required notices, submit Drawings, obtain all permi
	Furnish a Certificate of Final Inspection and approvals from

	Standard of Workmanship:
	Execute all Work in a competent manner and to present an acc
	Employ a competent supervisor and a sufficient number of lic
	Arrange and install Products to fit properly into designated
	Unless otherwise specified or shown, install Products in acc


	Submittals
	Within seven (7) days of award of Contract, the Contractor s
	Prior to delivery of any Products to the job Site and suffic
	Prior to submitting the Shop Drawings to the Contract Admini

	Record Drawings
	The Contractor shall keep one (1) complete set of white prin
	Prior to Substantial Performance, the Contractor shall obtai
	Contractor shall forward letter of certification and As-Buil

	Operation and Maintenance Manuals
	Within twenty-one (21) days of Substantial Performance, the 
	All maintenance manual data shall be printed on 8 1/2” x 11”
	Each section of the manual shall contain the following infor
	Systems Descriptions.  A brief synopsis of each system typed
	Descriptive and technical data.
	Operation and Maintenance (O&M) instructions for all electri
	Lubricating and servicing intervals recommended.
	A copy of all wiring diagrams complete with wire coding.
	List of spare parts of all electrical equipment complete wit
	Copy of test data
	Include type and accuracy of instruments used to obtain test
	Copy of final inspection certificate.
	Copy of the purchase order, showing equipment make and model
	Copy of all Manufacturer’s Warranty certificates for equipme
	Set of final reviewed Shop Drawings.
	Names, addresses, phone numbers, and facsimile numbers of Co


	Product Handling
	Use all means necessary to protect the Products of this Divi
	Immediately make good any damage by repair or replacement at
	Remove advertising labels from all electrical equipment.  Do
	Remove dirt, rubbish, grease, etc. resulting from this Work 


	PRODUCTS
	Quality of Products
	All Products provided shall be CSA Approved, Canadian Underw
	If Products specified are not CSA approved, obtain special a
	Products provided, if not specified, shall be new, of a qual

	Uniformity of Manufacture
	Unless otherwise specifically called for in the Specificatio

	Product Finishes
	Finish all cabinets, panelboards, switchboards, equipment ca
	Apply primer on all items which are to be finished on the jo
	Touch up all damaged painted finishes with matching lacquer,

	Non-Specific Date/Time Compliance
	All equipment, hardware, software and firmware (for the purp
	Provide documentary proof of Date Compliance prior to Substa
	Notwithstanding any other remedy available under this agreem


	EXECUTION
	Separation of Services
	Maintain separation between electrical wiring system and bui
	In particular, contact between dissimilar metals, such as co
	Do not support wiring from pipes, ductwork, etc.  Hangers fo

	Equipment Identification
	3 mm thick plastic lamicoid name plates, black face, white c
	Distribution Vacuum Breaker 5kV (indicate designation, volta

	Install yellow plastic warning tape, 300 mm below grade, abo
	Provide permanent, corrosion resistant warning markers, suit

	Sealing of Wall and Floor Openings
	All conduit and cable entries through outside walls of build
	Openings shall be sealed when all wiring entries shown on th
	Sealing material shall be fire resistant and shall not conta

	Insulation Resistance Testing
	Megger circuits, feeders and equipment up to 350 V with a 50
	Megger 350-600 V circuits, feeders and equipment with a 1000
	Check resistance to ground before energizing.
	Carry out tests in presence of Contract Administrator.
	Provide instruments, meters, equipment, and personnel requir
	Submit test results for Contract Administrator’s review.



	16015.pdf
	GENERAL
	Supply and Install all material, equipment, wiring, and labo

	WORK INCLUDED
	General Requirements
	General Clean-up.
	All inspection and other permits, licenses required by vario
	Special testing or inspection, additional to the above as sp
	Scaffolding.
	Shop Drawings.
	Project Record Documents (As-Built Drawings) where specified
	Operating and Maintenance (O&M) Data, where specified.

	Materials
	Bus systems including all forms of buses integral with the e
	Conductors, including all types of wires, conductors, cables
	Cables and bus support systems which are intended to enclose
	Circuit breakers of all types and for all applications assoc

	Scope of Work
	Receive, from the City, an exterior mounted fused load break
	Install exterior mounted fused disconnect as indicated on Dr
	Provide new 5 kV cables from existing 66 kV-5 kV 5 MVA trans
	Provide new 5 kV cables direct buried in trench from load br
	Provide a 15A 120 V circuit from Pumping Station to 5 kV loa
	Provide a new 5 kV medium voltage vacuum circuit breaker to 
	Terminate new 5 kV cables at line side terminal of new 5 kV 
	Arrange to have substation 5 MVA transformer de-energized.  


	WORK EXCLUDED
	General Requirements
	Temporary power
	Temporary light
	Hoisting
	Barriers


	UNITS OF MEASUREMENT
	General
	The Contract Documents have been prepared using the modified
	Only metres (m) and millimetres (mm) are used.  Generally, m
	All measurements on Drawings are in millimetres unless other

	Conversions
	The following three conversion methods were used in product 
	Hard Conversion:  Industry available Products which are manu
	Soft Conversion:  Products which are still manufactured in I
	Rationalized Conversion:  Dimensions which are soft converte

	In cases where measurements may be open for interpretation, 


	CODES
	General
	All codes, standards, rules, regulations, bulletins, by-laws



	16106.pdf
	GENERAL (NOT APPLICABLE)
	PRODUCTS
	Cable Protection
	Provide 600 x 600 x 50 concrete patio blocks above directed 

	Markers
	Concrete type cable markers:  600 x 600 x 100 mm with words:


	EXECUTION
	Direct Burial of Cables
	After the compacted sand bed is in place, lay cables maintai
	Provide offsets for thermal action and minor earth movements
	Make termination and splice only as indicated leaving 0.6 m 
	Make splices and terminations in accordance with Manufacture

	Underground cable splices not acceptable.
	Minimum permitted radius at cable bends for rubber, plastic 
	Maintain 75 mm minimum separation between cables of differen
	After sand protective cover is in place, install continuous 

	Markers
	Mark cable every 150 m along cable or changes in direction. 
	Where markers are removed to permit installation of addition
	Install concrete patio type markers.
	Lay concrete markers flat and centered over cable with top f

	Field Quality Control
	Perform tests using qualified personnel.  Provide necessary 
	Check phase rotation and identify each phase conductor of ea
	Check each feeder for continuity, short circuits and grounds
	Pre-acceptance test.
	After installing cable but before splicing and terminating, 
	Check insulation resistance after each splice and/or termina

	Acceptance Tests
	Ensure that terminations and accessory equipment are disconn
	Ground shields, ground wires, metallic armour, and conductor
	High Potential (Hipot) Testing.
	Conduct Hipot testing at test voltage in accordance with Man

	Leakage Current Testing.
	Raise voltage in steps from zero to maximum values as specif
	Hold maximum voltage for specified time period by IPCEA .
	Record leakage current at each step.

	Provide Contract Administrator with list of test results sho
	Remove and replace entire length of cable if cable fails to 




	16120.pdf
	GENERAL
	Description
	Complete supply, installation and termination of power cable

	Codes and Standards
	Insulated cables to Canadian Standards Association (CSA) C22


	PRODUCTS
	Insulated Cables
	Single or three conductors sized as indicated, copper strand
	Insulation of chemically cross linked, thermosetting polypro
	Insulation shielding of semi-conducting XLPE over insulation
	Cable jacket thermosetting low temperature black, with separ
	Suitable for grounded neutral, 133% insulation level.
	Short circuit rating 60 kA, 1 cycle; 14 kA, 30 cycles.
	90°C normal, 130°C emergency rating, 250°C short circuit rat

	Ground Conductor
	Minimum 2/0 AWG stranded soft drawn bare copper, 600 V, gree
	Alternatively, for multi-conductor cables, provide a strande

	Connectors
	Where not provided with equipment, supply suitable compressi

	Stress Cones
	Refer to Section 16121 - Power Cable and Overhead Conductors


	EXECUTION
	Insulated Cables
	Do not splice cables.  A continuous length is required for a
	Install in accordance with Manufacturer's recommendations, o
	Submit certified Manufacturer's data sheets.

	Terminations
	Form stress relief cones in accordance with Section 16121 - 
	Install compression connectors using tools provided by the c

	Tests
	The electrical contractor is to test cables prior to energiz



	16121.pdf
	GENERAL
	Related Work
	Connectors and Terminations: Section 16153


	PRODUCTS
	Teck Power Cable 1001 - 15000 V
	Bare copper grounding conductor, size as indicated.
	Copper circuit conductors, size and number as indicated.
	Strand shielding
	Insulation: chemically cross-linked thermosetting polyethyle
	Insulation shielding: semi-conducting non-metallic tape over
	Separator tape over conductor assembly.
	Inner jacket of polyvinyl chloride (PVC).
	Interlocked galvanized steel armour.
	Overall PVC jacket rated minus 40°C.


	EXECUTION
	Installation
	Install primary cables in trenches in accordance with Sectio



	16153.pdf
	GENERAL
	Inspection
	Obtain inspection certificate of compliance covering high vo

	Product Data
	Submit Product data sheets in accordance with Section 16010 


	PRODUCTS
	Connectors and Terminations
	Copper 2 hole long barrel compression connectors as required
	Contact aid for aluminum cables where applicable.


	EXECUTION
	Installation
	Install stress cones, terminations, and splices in accordanc
	Bond and ground as required.



	16160.pdf
	GENERAL
	Description
	Supply and install a complete grounding system.  Securely an
	The system shall consist of cables, ground rods, supports, a
	All ground conductors shall be run in conduit.


	PRODUCTS
	Cables 2/0 and smaller to be connected to ground bars via Bu
	All ground wires to be stranded copper TWH complete with a g
	Ground rods shall be 20 mm x 3000 mm copper clad.
	Cable to pipe connectors to be made with Burndy GAR connecto
	In the main electrical room, provide a copper ground bar com


	EXECUTION
	Grounding – General
	Connect new ground cables to existing ground points at exist
	Connect new ground cables to existing equipment at the elect
	Expansion joints and telescoping sections of raceways shall 
	Install rigid conduit sleeves where ground wires pass throug
	Insure all grounding for services to the electrical system g



	16160.pdf
	GENERAL
	Description
	Supply and install a complete grounding system.  Securely an
	The system shall consist of cables, ground rods, supports, a
	All ground conductors shall be run in conduit.


	PRODUCTS
	Cables 2/0 and smaller to be connected to ground bars via Bu
	All ground wires to be stranded copper TWH complete with a g
	Ground rods shall be 20 mm x 3000 mm copper clad.
	Cable to pipe connectors to be made with Burndy GAR connecto
	In the main electrical room, provide a copper ground bar com


	EXECUTION
	Grounding – General
	Connect new ground cables to existing ground points at exist
	Connect new ground cables to existing equipment at the elect
	Expansion joints and telescoping sections of raceways shall 
	Install rigid conduit sleeves where ground wires pass throug
	Insure all grounding for services to the electrical system g



	16191.pdf
	GENERAL
	Work Included
	Supply and install all hangers, supports and inserts for the


	PRODUCT
	Framing and Support System
	Materials:
	Intermediate duty supporting structures shall employ P1000 U
	Heavy duty supporting structures to be fabricated and welded

	Finishes:
	Outdoors, wet locations: Hot dipped galvanized.
	Indoors, dry locations:  Galvanized when available, prime pa
	Nuts, bolts, machine screws:  Cadmium plated.

	Unistrut:
	Section P1000 or as required for load and span, with mountin


	Concrete and Masonry Anchors
	Materials:  Hardened steel inserts, zinc plated for corrosio
	Components:  non-drilling anchors for use in predrilled hole
	Manufacturer:  Hilti (Canada) Limited or approved equal.

	Conduit Supports
	General:  Malleable iron one-hole conduit straps where expos
	Structural Steel:  Crouse-Hinds “Wedgetite” supports or equi
	Masonry, concrete, stone, etc.:  Anchors.
	Unistrut:  Unistrut conduit clamps.

	Cable Supports and Clamps
	General:  As per conduit supports, except that for single co


	EXECUTION
	General
	Do not cut or drill beams, joists or structural steel unless
	Distance between conduit or cable supports not to exceed cod
	Supports to be suitable for the real loads imposed by equipm
	Supports to be securely fastened, free from vibration and ex
	Install fastenings and supports as required for each type of
	Provide conduit rack with 25% spare capacity for multiple ru
	Provide channel support with fittings for vertical runs of c

	Installation
	Secure equipment to solid masonry, tile and plaster surfaces
	Secure equipment to poured concrete with expandable inserts.
	Support equipment, conduit or cables using clips, spring loa
	Fasten exposed conduit or cables to building construction or
	One-hole malleable iron or steel straps to secure surface co
	Two-hole steel straps for conduits and cables larger than 50
	Beam clamps to secure conduit to exposed steel Work.

	Suspended support systems.
	Support individual cable or conduit runs with 6 mm dia threa
	Support two (2) or more cables or conduits on channels suppo

	Use plastic anchors for light loads only.  Use metal anchors
	Shot driven pins may only be used with written approval of t
	Do not support heavy loads from the bottom chord of open web
	For surface mounting of two or more conduits or conductors u
	Provide metal brackets, frames, hangers, clamps and related 
	Ensure adequate support for raceways and cables dropped vert
	Do not use wire lashing or perforated strap to support or se
	Do not use supports or equipment installed for other trades 



	16350.pdf
	GENERAL
	Product Data
	Submit Product data in accordance with Section 16010 - Elect


	PRODUCTS
	Circuit Breakers
	Indoor vacuum circuit breaker, 3 pole, single break, power o
	Circuit breaker shall be operated by a motor-charged spring 
	Circuit breakers shall have three (3) vacuum interrupter ass
	Breaker shall be electrically operated by 115 V AC close and
	Breaker shall be complete with control switcher and red and 
	Control voltage shall be derived from within equipment.

	Rating – Switch Gear, Switch and Circuit Breaker
	The 5 kV switchgear assembly rating shall be as follows:
	Maximum voltage 4.76 kV
	Basic impulse level 60 kV
	Available system 3 phase short �circuit current to be confir
	Nominal system voltage 4.16 kV 3 phase 3 wire solid ground
	Main cross bus continuous current rating 1200 A

	The 5 kV breaker rating shall be as follows:
	Circuit breaker nominal 3 phase MVA class 350
	Short circuit current to be confirmed in short circuit coord


	Construction
	The switchgear assembly shall consist of deadfront, complete

	Bus
	All buses shall be silver plated copper.
	Ground bus conductor shall be silver plated copper.
	Bus supports to be high strength and high creep, finned supp

	Medium Voltage Protective relays
	Relays for phase time overcurrent, instantaneous overcurrent
	The relay shall be a solid-state microprocessor-based multif
	The primary current transformer rating being used for phase 
	Both the phase and ground protection curves shall be indepen
	Institute of Electrical and Electronic Engineers (IEEE): Mod
	International Electrotechnical Commission (IEC): A, B, C or 
	Thermal: Flat, lt, I2t, I4t
	Thermal curves shall be similar to those on low voltage trip
	The relay shall be field-configurable to �
	The relay shall have a built-in alphanumeric display capable
	Individual phase currents.
	Ground current.
	Cause of trip.
	Magnitude and phase of current causing trip.
	Phase or ground indication.
	Peak current demand for each phase and ground since last res
	Current transformer primary rating.
	Programmed phase and ground set points.

	Relay shall have the following features:
	Integral manual testing capability for both phase and ground
	Continuous self-testing of internal circuitry.
	Unit failure alarm contact for customer use.
	Programmable lockout/self reset after trip function.
	Programmable setpoints for device curve selection.
	Programmable inputs, such as current transformer ratios.
	Access to program and test modes shall be via sealable hinge

	Relay shall be suitable for operating temperatures from -30°
	Relay shall have Modbus communication capability.  Relay sha
	Ability to transmit all information contained in the relay s

	Relay alarm and/or trip contacts shall not change state if p
	The relay shall be suitable for operating on control power w
	Provide a dual-source power supply (DSPS) for each relay whe
	Provide the relay in a drawout case allowing for removal and

	Microprocessor Based Metering Equipment
	Power System Analyzer and Meter
	Where indicated on the drawing, provide a digital line Power

	The metering equipment shall provide direct reading metered 
	AC current (amperes) in A, B, and C phase, 3-phase average, 
	AC voltage (volts) for A-B, B-C and C-A, phase average, A-N,
	Real Power (Watts), Reactive Power (vars), Apparent Power (V
	Frequency (Hertz) Accuracy +/- 0.4%.
	Demand values for System Current (Amperes), System Real Powe
	Power Factor for both Displacement and Apparent.
	Percent Total Harmonic Distortion (THD) for all Currents and
	K-Factor, Transformer Derating Factor, and Crest Factor.

	This device shall provide the following advanced analysis fe
	Onboard logging capability, including the ability to log a t
	Trend Analysis Screens displaying the minimum and maximum va
	Time-of-use metering capability to store energy usage data f
	Demand Analysis Screens displaying present demand and peak d
	Harmonic Analysis Screens shall be capable of being function
	Event/Alarm Analysis Screens shall display data recorded for
	The metering equipment shall be capable of transmitting all 
	The meter shall have the ability to store the last 504 meter
	Event/Alarm Condition Levels shall be capable of being trigg

	This metering equipment shall be capable of receiving the fo
	Instrument Transformers: Input ranges of this device shall a
	Control Power: The device shall also be capable of being sup
	Dry Contacts: Three (3) dry discrete input contacts shall be
	Trigger an Event/Alarm Analysis including Harmonic Analysis 
	Act as a synchronizing pulse input to synchronize demand win
	Actuate a relay output.
	Reset a relay output, peak demand, Minimum/Maximum, or Event


	Furnish Relay Output Contacts with four (4) Form C normally 
	Act as a kWH, kVARH, or kVAH pulse initiator output.
	Actuate on one (1) or more Event/Alarm conditions, including

	Furnish one (1) 4 to 20 mA analog input and four (4) 4 to 20
	The device shall be fully programmable from the faceplate, i

	Equipment Identification
	Provide equipment identification in accordance with Section 
	Label Size: 7

	Acceptable Manufacturers
	Schneider Electric – Analyzer – CM4000.
	Schneider Electric – Protective Relay – SEPAM 1000+.


	EXECUTION
	Factory Testing
	Standard factory tests shall be performed on circuit breaker

	Field Quality Control
	Provide services of a quality factory-trained Manufacturer’s

	Installation
	Breaker, Protective Relay and Analyzer shall be installed in
	Confirm interconnection and wiring equipment is in place and
	Check factory-made connectors for mechanical security and el
	After finishing Work, remove foreign material, including dus



	16361.pdf
	GENERAL
	Scope
	The Contractor shall install the medium-voltage load interru

	Delivery, storage and handling
	Equipment shall be handled and stored in accordance with Man


	PRODUCTS (NOT USED)
	EXECUTION
	Installation
	Install in accordance with Manufacturer’s supplied instructi
	Connect switch terminals as shown on the Drawings.
	Locate, install and connect the City supplied fuses.



	16960.pdf
	GENERAL
	Related Work (Not Applicable)
	Coordination
	Coordinates starting of electrical equipment and systems wit
	Electrical equipment and systems specified in Division 16

	Where any equipment or system requires testing, adjusting or


	PRODUCTS (NOT APPLICABLE)
	EXECUTION
	Energizing Main Electrical System
	Prior to energizing main electrical system:
	Verify supply authority voltage and phase rotation.
	Close and open all devices to ensure proper mechanical opera







