
GENERAL NOTES:

1. ALL DIMENSIONS ARE IN MM UNLESS OTHERWISE SPECIFIED.

2. CONTRACTOR SHALL VERIFY LOCATIONS AND DIMENSIONS PRIOR TO STARTING CONSTRUCTION.

3. ALL DIAGRAMS, ELECTRICAL LAYOUTS, AND DETAILS ARE DIAGRAMATIC ONLY. UNLESS OTHERWISE SPECIFIED.
CONTRACTOR SHALL REVIEW THE SITE CONDITIONS AND PROPOSE AN ALTERNATE INSTALLATION METHOD AS
REQUIRED TO THE PROJECT ENGINEER PRIOR TO THE CONSTRUCTION.

4. CONTRACTOR SHALL SUBMIT A CONSTRUCTION SCHEDULE AND PROJECT PLAN INCLUDING ROOF BALLAST AND
ROOF ATTACHMENT (DETERMINED BY THE RACKING SYSTEM SUPPLIER) ARRANGEMENTS THAT COMPLY WITH ALL
CONSTRUCTION DOCUMENTS REQUIREMENT, SCHEDULED INSPECTIONS, COMMISSIONING, AND  UTILITY SHUT
DOWN DATES PRIOR TO CONSTRUCTION.

5. CONTRACTOR SHALL FORMALLY SUBMIT REQUEST FOR INFORMATION, IN CASE OF ANY DISCREPANCIES IN THE
CONSTRUCTION DOCUMENTS, IN THESE SITUATIONS MAXIMUM CONDITIONS GOVERN.

6. THE SOLAR PV SYSTEM SHALL OPERATE IN PARALLEL WITH THE INCOMING ELECTRICAL SERVICE RECEIVED FROM
THE HYDRO ONE.

7. THE CONNECTION TO THE EXISTING FACILITY POWER SYSTEM SHALL BE IN COMPLIANCE WITH THE APPLICABLE
LOCAL ELECTRICAL SAFETY AUTHORITY RULES, REGULATION, AND LOCAL ELECTRICAL SAFETY CODES; ALSO
ABIDE BY HYDRO ONE RULES FOR GENERATION CONNECTIONS.

8. CONTRACTOR SHALL COORDINATE AND COMPLETE ALL REQUIREMENTS NECESSARY FOR APPROVAL, INSPECTION,
AUTHORIZATION, AND FINAL INTERCONNECTION OF THE GRID-CONNECTED SOLAR PV SYSTEM WITH UTILITY.

9. ALL COMPONENTS DESIGNED FOR SERVICING SHALL BE SECURED FROM UNAUTHORIZED ENTRY/ACCESS BY
UNQUALIFIED PERSONNEL.

10. CONTRACTOR SHALL REVIEW THE SITE AND DETERMINE THE EXACT LOCATIONS OF THE INVERTERS, INTERIOR
AND EXTERIOR DISCONNECT SWITCHES, METERING CABINET, AND ALL OTHER ELECTRICAL EQUIPMENT BASED ON
THE EXISTING SITE CONDITION PRIOR TO THE CONSTRUCTION. CONTRACTOR SHALL COMMUNICATE AND
COORDINATE WITH THE PROJECT ENGINEER TO CONFIRM ADEQUACY IN CABLE LENGTH AND VOLTAGE DROP WITH
RESPECT TO LOCATIONS OF THE DETERMINED EQUIPMENT PRIOR TO ANY WORK.

11. CONTRACTOR SHALL COORDINATE WITH THE RACKING MANUFACTURER AND ENSURE THAT THE SYSTEM HAS
BEEN INSTALLED SATISFACTORY TO THE  MANUFACTURER.

12. BEFORE PLACING RACKING SYSTEM, THE WORKING AREA SHALL BE MARKED FOR PROPER LAYOUT OF ALL
PANELS.

13. A MINIMUM DISTANCE BETWEEN THE OUTER EDGE OF THE MODULES AND THE ROOF CURB SHALL BE MINIMUM
1,000MM PLUS MAINTENANCE ACCESS WIDTH, UNLESS NOTED OTHERWISE.

14. CONTRACTOR SHALL ADJUST AND DETERMINE THE EXACT LOCATION OF ALL NEW EQUIPMENT, INCLUDING
INVERTERS, TO PREVENT ANY POTENTIAL SHADING OF ADJACENT SOLAR ARRAYS. CONTRACTOR SHALL ALSO
ENSURE THAT PANEL MOUNTS AND PV ARRAYS ARE POSITIONED TO AVOID SHADING FROM EXISTING ROOFTOP
EQUIPMENT.

15. THE MANUFACTURER CONFIGURATION SHOP DRAWINGS SUPERCEDE THE CONSTRUCTION PACKAGE
CONFIGURATION. CONTRACTOR SHALL COORDINATE WITH THE PROJECT ENGINEER TO CONFIRM PRIOR TO
CONSTRUCTION IF ANY CONFLICT IS NOTED.

16. CONTRACTOR SHALL PROVIDE FLASHING FOR CONDUITS ON WALLS AND EXPOSED LOCATIONS VISIBLE TO THE
PUBLIC. CONTRACTOR SHALL COORDINATE WITH THE OWNER FOR REQUIRED FLASHING DETAIL PRIOR TO
INSTALLATION.

17. CONTRACTOR SHALL OBTAIN THE EXISTING FACILITY’S ELECTRICAL DISTRIBUTED SYSTEM EQUIPMENT
MANUFACTURER ASSISTANCE FOR INTERFACE OF THE PV SYSTEM TO THE EXISTING ELECTRICAL DISTRIBUTION
SYSTEM EQUIPMENT AS SHOWN IN THE ELECTRICAL SINGLE LINE DIAGRAM. IF APPLICABLE, CONTRACTOR SHALL
SUBMIT LUG KIT SHOP DRAWINGS AND COORDINATE A SITE VISIT WITH THE MANUFACTURER PRIOR TO THE
CONSTRUCTION.

18. AZIMUTH IS REFERENCED FROM NORTH WITH THE POSITIVE DIRECTION OF ROTATION AS CLOCKWISE.

19. MODULES ARE CONNECTED IN SERIES TO FORM A STRING, REFER TO ELECTRICAL SINGLE LINE DIAGRAM FOR THE
COUNTS OF MODULES PER STRING.

20. DC STRINGS SHALL BE VERIFIED AND LABELED TO BE MATCHED POSITIVE AND NEGATIVE PAIRS BEFORE
CONNECTING JUMPER CONDUCTORS TO TRANSITION BETWEEN SUB-ARRAY.

21. WIRES SHALL BE RUN/INSTALLED IN SUCH MANNER TO MINIMIZE THE CONDUCTIVE LOOPS.

22. CABLING TO MAINTAIN LESS THAN 1% AC VOLTAGE LOSSES AND LESS THAN 1.5% DC VOLTAGE LOSSES.

1. ELECTRICAL SPECIFICATION
1.1.  GENERAL

1.0. WORK SCOPE PROVIDE ALL LABOUR, MATERIALS, EQUIPMENT, WARNING LABELS, SERVICES AND
SUPERVISION REQUIRED TO PROVIDE A COMPLETE ELECTRICAL SYSTEM AS SHOWN ON THE DRAWINGS
AND WITHIN THESE SPECIFICATIONS. WORK INCLUDES, BUT IS NOT LIMITED TO THE FOLLOWING GENERAL
ITEMS:

1.0.1. SUPPLY, INSTALL, COMMISSION, AND TEST OF COMPLETE & FUNCTIONAL SOLAR PV SYSTEM
AND THE OWNER'S MONITORING INTERFACE.

1.0.2. ALL STRUCTURAL AND BUILDING ENVELOPE WORK PERTAINING TO SUPPORTING
INSTALLATION OF COMPLETE SOLAR PV SYSTEM. I.E., STRUCTURAL AND ENVELOPE
PENETRATION, SEISMIC ANCHORING, EQUIPMENT SUPPORT, FIRESTOPPING, PENETRATION
WATERPROOFING/AIR TIGHTNESS.

1.0.3. DESIGN, SUPPLY, INSTALL, AND COMMISSION PV MODULE RACKING SYSTEM AND EQUIPMENT
MOUNTING STRUCTURAL SYSTEM. STRUCTURAL DESIGN SHALL BE SIGNED AND SEALED BY
STRUCTURAL ENGINEER. SUBMIT SCHEDULE.

1.0.4. DESIGN, SUPPLY, INSTALL, AND COMMISSION SEISMIC SUPPORT SYSTEM OF PV MODULE
RACKING SOLUTIONS AND FREE-STANDING EQUIPMENT MOUNTING. SEISMIC DESIGN SHALL
BE SIGNED AND SEALED BY SEISMIC ENGINEER.

1.0.5. COORDINATE WITH THE ENGINEER AND THE OWNER'S FACILITY ENGINEERING TEAM.

1.0.6. COMPLETE ENERGY METERING SYSTEM.

1.0.7. WORK SCOPE NOT INCLUDED:

1.0.7.1. LIGHTNING PROTECTION SYSTEM

1.0.7.2. FALL PROTECTIVE ANCHORING SYSTEM

1.0.7.3. EXTERIOR OR INTERIOR LIGHTING

1.0.7.4. HEAT TRACE SYSTEM

1.1. CONTRACT DRAWINGS AND SPECIFICATIONS

1.1.1. THE ELECTRICAL DRAWINGS DO NOT SHOW STRUCTURAL DETAILS AND ARE INTENDED TO
SHOW THE GENERAL LAYOUT OF THE FACILITY. CO-ORDINATE WITH OTHER TRADES AND
THEIR RECORD DRAWINGS TO ENSURE A PROPER INSTALLATION.

1.2. APPLICABLE CODES AND STANDARDS COMPLETE THE WORK IN ACCORDANCE WITH THE LATEST ISSUE OF
THE CODES AND STANDARDS ADOPTED BY THE AUTHORITY HAVING JURISDICTION AND ANY OTHER LOCAL
OR REGIONAL INSPECTION AUTHORITY HAVING JURISDICTION, AND THE OWNER. COMPLETE THE WORK IN
CCORDANCE WITH LOCAL WORKPLACE SAFETY AND INSURANCE BOARD (WSIB) REQUIREMENTS.

1.2.1. CONTRACTOR'S INSTALLATION, COMMISSIONING AND TESTING SHALL MEET FOLLOWING
CODES AND STANDARDS ARE APPLICABLE AS MINIMUM:

1.2.1.1. ONTARIO BUILDING CODE 2024

1.2.1.2. ONTARIO ELECTRICAL SAFETY CODE 2024

1.2.1.3. ONTARIO FIRE CODE

1.2.1.4. SYSTEM COMPONENT AND EQUIPMENT MANUFACTURER'S INSTALLATION MANUALS

1.3. SHOP DRAWINGS

1.3.1. PROVIDE ONE (1) ELECTRONIC COPY OF SHOP DRAWINGS FOR ALL MAJOR EQUIPMENT IN PDF
FORMAT. MAJOR EQUIPMENT INCLUDES, BUT NOT LIMITED:

1.3.1.1. SIGNED AND SEALED STRUCTURAL DESIGN OF PV RACKING SYSTEM AND
ACCESSORIES

1.3.1.2. SIGNED AND SEALED PV RACKING SYSTEM SEISMIC DESIGN

1.3.1.3. PV MODULE

1.3.1.4. INVERTER AND ACCESSORIES

1.3.1.5. POWER DISTRIBUTION EQUIPMENT

1.3.1.5.1. CIRCUIT PROTECTIVE DEVICES, I.E., CIRCUIT BREAKER, FUSE, ETC.

1.3.1.5.2. PANELBOARDS

1.3.1.5.3. DISCONNECT SWITCH

1.3.1.5.4. COVERPLATE

1.3.1.6. GROUND BUS AND ACCESSORIES

1.3.1.7. SURGE PROTECTION

1.3.1.8. POWER AND DATA CABLE

1.3.1.9. CABLE TRAY/INSTRUMENT CHANNEL SYSTEM AND ACCESSORIES

1.3.2. SHOP DRAWINGS SHALL INCLUDE CATALOGUE INFORMATION, MANUFACTURER'S BULLETINS,
WIRING DIAGRAMS, DIMENSIONAL DATA AND OPERATING DESCRIPTIONS FOR THE SPECIFIED
EQUIPMENT.

1.3.3. ALL SHOP DRAWINGS SHALL CLEARLY INDICATE EVIDENCE OF EITHER A MARK OR A LABEL OF
A CERTIFICATION AGENCY ACCREDITED BY THE STANDARDS COUNCIL OF CANADA, OR AN
APPROVAL LABEL ISSUED BY TECHNICAL SAFETY ONTARIO. IN CASE PREPARED SHOP
DRAWING DOES NOT INDICATE THE MARK OR LABEL, CONTRACTOR SHALL PROVIDE PROOF
OF AGENCY CERTIFICATION WITH THE SHOP DRAWING SUBMISSION FOR THE ENGINEER'S
REVIEW AND APPROVAL.

1.3.4. CONTRACTOR SHALL REVIEW ALL SHOP DRAWINGS PRIOR TO SUBMISSION TO ENGINEER FOR
REVIEW. CONTRACTOR SHALL ENSURE THE SHOP DRAWINGS ARE COMPLETE AND MEET ALL
THE REQUIREMENTS OF THESE SPECIFICATIONS AND THE DRAWINGS.

1.3.5. ENGINEER TO REVIEW SUBMITTED SHOP DRAWINGS. ACCEPTANCE OF SHOP DRAWINGS
DOES NOT RELIEVE THE CONTRACTOR FROM HIS REQUIREMENT TO PROVIDE THE SPECIFIED
EQUIPMENT IN ACCORDANCE TO THE CONTRACT DOCUMENT.

1.4. AS-BUILT DRAWINGS

1.4.1. MAINTAIN ONE SET OF DRAWINGS ON THE JOBSITE FOR THE RECORDING OF ANY FIELD
CHANGES SUCH AS CONDUIT ROUTING, CIRCUIT CHANGES ETC.  AS-BUILT MARKUPS SHALL
BE COMPLETED DAILY. THESE AS-BUILT DRAWINGS SHALL BE SUBMITTED TO THE ENGINEER
UPON DECLARED SUBSTANTIAL COMPLETION OF THE WORK.

1.4.2. AS-BUILT MARKUPS SHALL BE OF THE SAME STANDARD AS THE CONTRACT DRAWINGS.
MARKUPS SHALL BE DETAILED ENOUGH TO ENSURE THE OWNER HAS AN ACCURATE
DOCUMENTATION OF THE INSTALLATION.

1.4.3. HAVE THESE MARKUPS AVAILABLE TO THE ENGINEER FOR INSPECTION WHENEVER VISITING
THE SITE.

1.4.4. AT THE COMPLETION OF THE WORK, THE CONTRACTOR SHALL SUBMIT THESE MARKUPS TO
THE ENGINEER FOR APPROVAL. MAKE ANY FURTHER CHANGES AS DIRECTED BY THE
ENGINEER.

1.4.5. CO-ORDINATE THESE MARKUPS WITH THE ENGINEER.

1.5. MAINTENANCE AND OPERATING MANUAL, AND SPARE PARTS LIST

1.5.1. PRIOR TO PREPARATION, COORDINATE WITH THE OWNER FOR FORMAT OF MAINTENANCE
AND OPERATION MANUAL; OTHERWISE, PROVIDE 3 COPIES OF EQUIPMENT SHOP DRAWINGS
AND OTHER RELATED INFORMATION AND COMPILE IT INTO A BOUND MANUAL AS WELL AS A
DIGITAL COPY.

1.5.2. INCLUDE THE SHOP DRAWINGS, EQUIPMENT INFORMATION, SPARE PARTS LISTS AND A LIST
OF SALES OUTLETS WHERE THE OWNER COULD PURCHASE SPARE PARTS FOR
MAINTENANCE.

1.5.3. INCLUDE ALL MANUFACTURER'S WARRANTY, CONTRACTOR'S INSTALLATION WARRANTY,
PERMIT DOCUMENT AND TESTING RECORDS.

1.5.4. COORDINATE WITH THE OWNER TO TRAINING FOR OPERATIONS AND MAINTENANCE OF THE
PV SYSTEM AND INCLUDE IN THE MAINTENANCE AND OPERATION MANUAL.

1.5.5. SUBMIT THE DRAFT MANUAL IN ELECTRONIC COPY TO THE ENGINEER AND RECEIVE
APPROVAL PRIOR TO SUBMISSION TO THE OWNER. ENGINEER ALLOWS ONE (1) ITERATIVE
REVIEW ONLY.

1.6. GUARANTEE

1.6.1. CONTRACTOR SHALL GUARANTEE HIS WORK, EQUIPMENT AND MATERIALS SUPPLIED FOR A
PERIOD OF TWO (2) FULL YEAR AFTER THE PROJECT REACHING SUBSTANTIAL COMPLETION
STATUS.

1.6.2. CONTRACTOR SHALL REPAIR, REPLACE OR OTHERWISE MAKE GOOD ANY PART.

1.6.3. ALL OF THE INSTALLATION SHALL BE FREE OF ANY FAILURE, MALFUNCTION OR DEFICIENCIES
KNOWN DURING THE GUARANTEED PERIOD. THIS WORK SHALL BE COMPLETED AT NO COST
TO THE OWNER.

1.6.4. CO-ORDINATE EQUIPMENT WARRANTIES AND INCLUDE THESE INTO THE MAINTENANCE AND

OPERATING MANUALS.

1.7. CONTRACTOR TENDER REVIEW AND PRICING

1.7.1. THE CONTRACTOR SHALL COMPLETE REVIEW OF THE CONSTRUCTION SITE PRIOR TO
SUBMITTING THE TENDER AND BECOME FAMILIAR WITH ALL THE WORK. BASE TENDER SHALL
REFLECT ON THE EXISTING SITE CONDITIONS.

1.7.2. COORDINATE WITH THE OWNER AND THE ENGINEER OF ANY POTENTIAL PROBLEMS
OBSERVED DURING THE TENDER SITE VISIT.

1.8. PERMITS, LICENSES, AND FEES

1.8.1. SUBMIT THE DRAWINGS AND SPECIFICATIONS TO ALL INSPECTION AUTHORITIES FOR THEIR
REVIEW AND APPROVAL.

1.8.2. APPLY AND PAY FOR ALL ASSOCIATED WORK AND PERMITS, LICENSES AND FEES.

1.8.3. SUBMIT THE FINAL INSPECTION CERTIFICATE TO THE ENGINEER AND THE OWNER UPON
COMPLETION OF THE WORK.

1.9.  SAFETY

1.9.1. CONTRACTOR IS RESPONSIBLE FOR THE SAFETY OF ALL PERSONNEL, BOTH CONTRACTOR
AND OTHERS WORKING AROUND THE SITE.

1.9.1.1. ALL HEAVY MATERIALS (CONCRETE SLABS, PANEL MOUNTS, PANELS) SHALL BE
CARRIED WITH SPECIAL CARE USING LIFTING DEVICES TO PREVENT EQUIPMENT
DAMAGE AND BODILY HARM.

1.9.1.2. ALL COMPONENTS OF THE PV SYSTEM SHALL BE UNDERSTOOD AND KEPT IN MIND
WHILE WORKING ON THEM.

1.9.1.3. CONTRACTOR SHALL REVIEW ALL CONSTRUCTION SPECIFICATIONS, CONSTRUCTION
DOCUMENTS, SUCH AS ROOF CONDITION ASSESSMENT REPORT, STRUCTURAL
REPORT, RACK & BALLAST SHOP DRAWINGS, ETC., AND VISIT THE CONSTRUCTION
SITES PRIOR TO CONSTRUCTION & FORMALLY SUBMIT ALL RELATED QUESTIONS
ALONG WITH THE PROJECT PLAN.

1.9.1.4. CONTRACTOR SHALL BE AWARE OF PHYSICAL HAZARDS (NON-ELECTRICAL OR
NON-CHEMICAL) AT ALL TIMES.

1.9.1.5. PROPER SAFETY EQUIPMENT SHALL BE MADE AVAILABLE BY THE CONTRACTOR FOR
PERFORMING SAFE WORK.

1.9.1.6. PROVIDE ALL REQUIRED TRAINING TO MAINTAIN A SAFE WORKPLACE.

1.9.1.7. THE WORKPLACE SHALL BE KEPT NEAT AND TIDY DURING CONSTRUCTION. CLEAN UP
TOOLS AND WORK-RELATED DEBRIS DAILY.

1.9.1.8. ESTABLISH "LOCK-OUT" PROCEDURES AND ENFORCE THESE PROCEDURES.

1.9.2. CONTRACTOR SHALL CONFORM TO THE OWNER'S SITE SAFETY REQUIREMENTS OUTLINED BY
THE BUILDING'S SAFETY STANDARDS AND REQUIREMENTS.

1.9.2.1. ALL PERSONNEL WORKING ON A ROOF SHALL WEAR SAFETY EQUIPMENT INCLUDING A
PROPER FALL HARNESS ACCORDING TO LOCAL SAFETY STANDARD AND THE
FACILITY'S OH&S DIRECTIVE PER THE OWNER'S TECHNICAL STANDARD
REQUIREMENTS.

1.9.2.2. PRIOR TO STARTING ANY WORK ON THE ROOF, ON SITE RISK ASSESSMENT SHALL BE
CONDUCTED BY THE CONTRACTOR INSTALLING & COMMISSIONING THE SYSTEM.

1.9.3. CONTRACTOR SHALL COMPLETE X-RAY OR NON-DESTRUCTIVE SCANNING TO THE AREA
WHERE A NEW STRUCTURAL PENETRATION IS REQUIRED PRIOR TO ANY CORING WORK.

1.10.QUALITY OF WORK AND WORKMANSHIP

1.10.1. DURING THE CONSTRUCTION, MAKE GOOD ANY SURFACE OR PENETRATIONS CREATED AS A
RESULT OF THE WORK. PROVIDE ALL EXCAVATION, BACKFILLING, CUTTING, PATCHING,
SEALING OF HOLES ETC.

1.10.2. WORK SHALL BE COMPLETED IN ACCORDANCE WITH WELL-ESTABLISHED BEST PRACTICES
AND BY TRADESMEN ACCREDITED AND SKILLED IN THE PERFORMANCE OF THE WORK
OUTLINED IN THE CONTRACT DOCUMENT.

1.10.3. ALL WIRING, CONDUIT, AND EQUIPMENT INSTALLATION SHALL BE PARALLEL AND/OR
PERPENDICULAR TO THE BUILDING WALL, FLOOR, AND ROOF SYSTEM.

1.10.4. THE ENGINEER AND THE OWNER RESERVE RIGHTS TO DETERMINE ACCEPTABLE
WORKMANSHIP. THE ENGINEER AND THE OWNER MAY STILL REJECT WORK APPROVED BY
ANY AHJ INSPECTIONS.

1.11.IDENTIFICATION AND LABELING

1.11.1. EQUIPMENT

1.11.1.1. ALL FIELD COMPONENTS AND EQUIPMENT SHALL BE PROVIDED WITH CLEAR AND EASY
TO READ LABELING.  THIS LABELING SHALL BE LAMACOID LABELS USING MINIMUM 3MM
WHITE LETTERS ON A BLACK BACKGROUND, UNLESS NOTED OTHERWISE.

1.11.1.2. PROVIDE FOR EXISTING PANELS AND EQUIPMENT SUBJECTED TO NEW CIRCUIT
CONNECTION SPECIFIED IN THE PROJECT SCOPE PER OWNER'S TECHNICAL
STANDARD REQUIREMENTS (OWNER'S IDENTIFICATION AND LABELING STANDARD).

1.11.1.3. UPDATE DIRECTORY SCHEDULE WITH TYPE-WRITTEN AND PRINTED FOR PANELS AND
EQUIPMENT EXISTING SUBJECTED TO NEW CIRCUIT CONNECTION SPECIFIED IN THE
PROJECT SCOPE.

1.11.1.4. DYMO TAPE TYPE LABELING IS NOT ACCEPTABLE.

1.11.1.5. LABEL EACH STRING WITH STRING NUMBER, POLARITY, CHANNEL NUMBER (IF
APPLICABLE) AND DESIGNATED INVERTER NUMBER.

1.11.1.6. LABEL ALL COMBINER BOXES WITH A LAMACOID PLATE.

1.11.1.7. SUBMIT A LIST OF LABELING TO THE ENGINEER FOR APPROVAL PRIOR TO
INSTALLATION.

1.11.2. CONDUIT AND CABLE

1.11.2.1. ALL CONDUITS AND CABLES SHALL BE CLEARLY IDENTIFIED WITH A NUMBERING
SYSTEM AND COLOR CODE AS SHOWN ON THE CONTRACT DOCUMENT AND THE
OWNER'S TECHNICAL STANDARD.

1.11.2.2. LABELING SHALL BE INSTALLED AT EACH CONNECTION POINT AND MID-POINT OF LONG
RUNS.

1.11.2.3. SUBMIT A LIST OF LABELING TO THE ENGINEER FOR APPROVAL PRIOR TO
INSTALLATION.

1.11.3. CAUTION AND WARNING LABELS

1.11.3.1. PERMANENTLY MARK EVERY CONTINUOUS CABLE TRAY RUN WITH THE FOLLOWING
NOTATION "CAUTION 1000V DC POWER, DO NOT TOUCH. HAZARDOUS VOLTAGE WILL
SHOCK, BURN, OR CAUSE DEATH FOR 1000V SYSTEMS.

1.11.3.2. PERMANENTLY MARK EVERY SUB-ARRAY WITH THE FOLLOWING NOTATION, "CAUTION
1000V DC POWER, DO NOT TOUCH. HAZARDOUS VOLTAGE WILL SHOCK, BURN, OR
CAUSE DEATH" FOR 1000V SYSTEMS.

1.11.3.3. MARK EACH INVERTER AND ALL DISCONNECT SWITCHES WITH THE FOLLOWING
NOTATION, "ATTENTION ALL DC DISCONNECT SWITCHES SHALL BE OPENED PRIOR TO
OPENING AC DISCONNECT SWITCHES".

1.11.3.4. PROVIDE A WARNING NOTICE OF AN INTERCONNECTED SYSTEM IN A CONSPICUOUS
PLACE AT THE SUPPLY AUTHORITY DISCONNECTING MEANS AND THE SUPPLY
AUTHORITY METER  LOCATION.

1.11.3.5. POST A PERMANENT AND LEGIBLE SINGLE-LINE DIAGRAM OF THE INTERCONNECTED
SYSTEM IN PLEXIGLASS COVER INSTALLED IN A CONSPICUOUS PLACE AT THE SUPPLY
AUTHORITY DISCONNECTING MEANS.

1.11.3.6. PROVIDE PERMANENT MARKING PROVIDED AT AN ACCESSIBLE LOCATION AT THE
DISCONNECTING MEANS FOR THE PV OUTPUT CIRCUIT. MARKINGS SHALL INCLUDE
THE RATED OPERATING CURRENT AND VOLTAGE, THE MAXIMUM SOURCE CIRCUIT
VOLTAGE AND THE RATED SHORT-CIRCUIT CURRENT.

1.11.3.7. EXPOSED AC CURRENT CARRYING RACEWAYS SHALL BE MARKED EVERY 10 FEET
WITH THE FOLLOWING NOTATION "CAUTION, 2 POWER SUPPLIES"

1.11.3.8. PROVIDE LABEL THE PV OUTPUT CIRCUIT SOURCE DISCONNECT WITH "PHOTOVOLTAIC
SYSTEM EQUIPPED WITH RAPID SHUTDOWN"

1.11.3.9. PROVIDE LABEL THE RAPID SHUTDOWN SWITCH OR AC OR DC SWITCH THAT SERVES
AS THE RAPID SHUTDOWN INITIATOR WITH " PHOTOVOLTAIC RAPID SHUTDOWN
DISCONNECT"

1.12.TESTING AND TEST REPORTS

1.12.1. ALL EQUIPMENT AND WIRING SHALL BE TESTED AND CALIBRATED TO ENSURE ITS PROPER
OPERATION.

1.12.2. CONTRACTOR SHALL ENSURE ALL EQUIPMENT AND WIRING OPERATES IN ACCORDANCE WITH
THE INTENT OF THE CONTRACT DOCUMENT.

1.12.3. CONTRACTOR SHALL TEST AND CALIBRATE EQUIPMENT IN ACCORDANCE WITH THE
MANUFACTURER'S RECOMMENDATIONS.

1.12.4. CONTRACTOR SHALL PROVIDE ALL REQUIRED TEST EQUIPMENT TO COMPLETE THE TESTING.

1.12.5. COORDINATE ANY TESTING AND COMMISSIONING IN ORDER WITH THE OWNER AND THE
ENGINEER AT LEAST THREE (3) BUSINESS DAYS PRIOR NOTICE FOR THE ENGINEER AND THE
OWNER'S TECHNICAL REPRESENTATIVE TO PRESENT.

1.12.6. SHOULD DEEMED MAKING CORRECTION NECESSARY FROM THE TESTING TO ACHIEVE FULL
AND COMPLETE SCOPE OF THE PROJECT, THE CONTRACTOR SHALL PROVIDE ALL
CORRECTIONS AT NO EXTRA COST.

1.12.7. PROVIDE A COMPLETE TESTING REPORT FOR ALL TESTING.

1.13.START-UP AND COMMISSIONING

1.13.1. CONTRACTOR SHALL BE RESPONSIBLE FOR THE START-UP OF ALL EQUIPMENT AND
SYSTEMS.

1.13.2. COORDINATE THE START-UP WITH THE ENGINEER AND THE OWNER, AND FULFILL THE
INSTRUCTIONS WHERE REQUIRED.

1.13.3. CONTRACTOR SHALL BE RESPONSIBLE FOR COMMISSIONING AND PROVIDING OPERATING
INSTRUCTIONS/DEMONSTRATION TO THE ENGINEER AND THE OWNER.

1.14.PROTECTION OF WORK

1.14.1. CONTRACTOR SHALL BE RESPONSIBLE FOR ANY BUILDING OR EQUIPMENT DAMAGE DURING
THE CONSTRUCTION, INCLUDES ELECTRICAL EQUIPMENT SUPPLIED BY THE OWNER AND
INSTALLED BY THIS CONTRACTOR.

1.14.2. REPAIR OR REPLACE ANY DAMAGED CABLING, WIRING OR CONDUIT.

1.14.3. REPAINT ANY EQUIPMENT SURFACE TO ORIGINAL EQUIPMENT FINISH.

1.14.4. REVIEW THE REPAIRS OR REPLACEMENT WITH THE ENGINEER AND THE OWNER FOR
APPROVAL AND ACCEPTANCE.

1.15.WORK COORDINATION

1.15.1. COMMUNICATE WITH THE OWNER BY PROVIDING MINIMUM FOUR (4) WEEKS CONSTRUCTION
WORK PROJECTION IDENTIFYING ANY SITE IMPACT INCLUDING SERVICE INTERRUPTION AND
MAKE NECESSARY WORK SCHEDULE ADJUSTMENT WITH NO EXTRA COST.

1.15.2. ANY INTERRUPTION OF EXISTING SERVICE - POWER, FIRE ALARM SYSTEM, AND DATA
COMMUNICATION SYSTEM, OR INTRUSIVE NOISE OR BLOCKAGE OF PUBLICLY ACCESSIBLE
AREA DURING NORMAL OPERATION HOURS OF THE FACILITY IS NOT ACCEPTABLE, UNLESS
COORDINATED AND PRE-APPROVED BY THE OWNER.

1.15.3. CONTRACTOR SHALL COORDINATE WITH THE OWNER AND THE ENGINEER FOR ALL SERVICES
UNDER THEIR AUTHORITY.

1.15.4. REVIEW INSTALLATION WITH THE OWNER AND THE ENGINEER PRIOR TO START OF ANY
WORK.

1.15.5. COORDINATE WITH ALL OTHER SUBTRADES TO ENSURE A PROPER INSTALLATION.

1.16.FIELD REVIEW CONTRACTOR IS RESPONSIBLE TO REQUEST AND ARRANGE SCHEDULE FOR THE
ENGINEER AND THE OWNER'S FIELD REVIEW. CONTRACTOR SHALL PROVIDE NOTICE OF AT LEAST FIVE (5)
BUSINESS DAYS  PRIOR TO ANY REQUIRED FIELD REVIEW.

1.16.1. ROUGH-IN INSPECTIONS SHALL BE CALLED IN PRIOR TO CONCEALMENT OF ANY WORK.
CONCEALMENT WITHOUT ENGINEER'S FIELD REVIEW WILL BE SUBJECTED TO RE-OPEN THE
CONCEALMENT FOR REVIEW AND ACCEPTANCE.

1.16.2. UPON REACHING 95% OF THE WORK SCOPE COMPLETION, SUBSTANTIAL COMPLETION
REVIEW SHALL BE CALLED IN FOR THE PROJECT ENGINEER AND THE OWNER'S TECHNICAL
REPRESENTATIVE REVIEW.

1.17.SEISMIC REQUIREMENTS AND BRACING OF EQUIPMENT

1.17.1. CONTRACTOR SHALL CONTRACT THE SERVICES OF A SEISMIC ENGINEER TO PROVIDE
DETAILED SPECIFICATION OF THE NEED FOR AND METHOD OF PROVIDING SEISMIC
RESTRAINT OF ALL EQUIPMENT DEEMED TO REQUIRE SUCH RESTRAINTS.

1.17.2. SEISMIC RESTRAINTS SHALL BE INSTALLED IN ACCORDANCE WITH THE ONTARIO BUILDING
CODE AND THE SPECIFICATIONS PROVIDED BY THE CONTRACTED SEISMIC ENGINEER AND

THE CONTRACTORS' ASSOCIATION OF BC SEISMIC RESTRAINTS STANDARDS MANUAL.

1.17.3. A COPY OF THE SEISMIC ENGINEER'S FINAL REPORT DEMONSTRATING COMPLIANCE WITH
THE SEISMIC RESTRAINT SPECIFICATIONS SHALL BE PROVIDED TO THE ENGINEER UPON
COMPLETION AND ACCEPTANCE OF THE WORK.

1.17.4. LETTERS OF ASSURANCE (SCHEDULE S-B AND S-C) ARE TO BE PROVIDED BY THE SEISMIC
ENGINEER TO THE PROJECT ENGINEER.

1.18.FIRE-STOPPING

1.18.1. ALL WORK PERFORMED BY THE CONTRACTOR SHALL BE PERFORMED IN ACCORDANCE WITH
PROVINCIAL, FIRE, AND LOCAL REGULATIONS, AS WELL AS THE FACILITY'S TECHNICAL
REPRESENTATIVE.

1.18.2. SUBMIT QUALIFICATION AND EXPERIENCE OF THE CONTRACTOR/INSTALLER OF THE
FIRESTOP SYSTEM PROPOSED WHEN SUBMITTING THE FIRESTOPPING SHOP DRAWING.

1.18.3. REVIEW ARCHITECTURAL RECORD TO CONFIRM REQUIRED F, T, AND H RATING OF FIRESTOP
ASSEMBLY TO MATCH THE FIRE SEPARATION RATING OF THE PENETRATION, PRIOR TO
FINALIZATION OF THE PRODUCT AND ASSEMBLY.

1.18.4. CONDUITS AND DUCTS PASSING THROUGH FIRE-RATED WALLS SHALL BE FIRE STOPPED AND
SMOKE SEALED IN ACCORDANCE WITH:

1.18.4.1. CAN 4-S115-M85 'STANDARD METHOD OF FIRE TESTS OF FIRESTOP SYSTEMS.'

1.18.4.2. CONFORM TO CAN 4-S101.

1.18.4.3. COMPLY WITH MANUFACTURER’S RECOMMENDATIONS FOR HANDLING, STORAGE AND
PROTECTION DURING INSTALLATION.

1.18.5. FIRE SEALANT: INTERSECTIONS OF FIRE RESISTANCE RATED MASONRY AND GYPSUM BOARD
PARTITIONS: COMPLY AT SWAY JOINTS IN FIRE-RESISTANCE RATED MASONRY AND GYPSUM
BOARD PARTITIONS AND WALLS: PENETRATIONS THROUGH FIRE-RESISTANCE RATED
MASONRY, CONCRETE AND GYPSUM BOARD PARTITIONS AND WALLS:

1.18.5.1. HILTI (CANADA LTD.) FIRESTOP SYSTEM

1.18.5.2. 3M (CANADA LTD.) FIRESTOP SYSTEM

1.18.5.3. OR ENGINEER PRE-APPROVED EQUIVALENT

1.18.6. INSTALLATION:

1.18.6.1. INSTALL FIRE STOPPING AND SMOKE SEAL MATERIAL AND COMPONENTS IN
ACCORDANCE WITH ULC CERTIFICATION AND MANUFACTURER'S INSTRUCTIONS.

1.18.6.2. SEAL HOLES OR VOIDS MADE BY THROUGH PENETRATIONS, POKE-THROUGH
TERMINATION DEVICES, AND UNPENETRATED OPENINGS OR JOINTS TO ENSURE
CONTINUITY AND INTEGRITY OF FIRE SEPARATION ARE MAINTAINED.

1.18.6.3. PROVIDE LABEL ON EACH PENETRATION UPON FIRESTOPPING INSTALLATION
COMPLETION.

1.18.6.4. CONTRACTOR TO TAKE PHOTOS/VIDEOS OF EACH PENETRATION AFTER
FIRESTOPPING INSTALLATION AND LABELLING IS COMPLETE AND SUBMIT AS PART OF
MAINTENANCE AND OPERATION MANUAL AS CLOSE-OUT DOCUMENT.

1.18.6.5. AS-BUILT DRAWINGS SHALL INDICATE THE LOCATION, SIZE OF EACH PENETRATION,
AND FIRESTOP MATERIAL USED AND ITS RATING.

2. WIRING ASSEMBLY AND INSTALLATION
2.1. GENERAL

2.1.1. ALL ELECTRICAL EQUIPMENT SHALL BEAR EVIDENCE OF EITHER A MARK OR A LABEL OF A
CERTIFICATION AGENCY ACCREDITED BY THE STANDARDS COUNCIL OF CANADA, OR AN
APPROVAL LABEL ISSUED BY OESC.

2.1.2. ALL ELECTRICAL INSTALLATION SHALL BE IN ACCORDANCE WITH THE CODE, THE OWNER'S
TECHNICAL STANDARD REQUIREMENTS, AND MANUFACTURERS' INSTRUCTIONS AS MINIMUM.

2.1.3. PROVIDE SEISMIC DESIGN, SUPPLY, INSTALL FOR ALL WIRING ASSEMBLY INSTALLATION
DEEMED NECESSARY.

2.1.4. CONTRACTOR SHALL PROVIDE MECHANICAL PROTECTION FROM RODENTS FOR EXPOSED
CABLING SYSTEM, INSTALLATION COMPLIANCE WITH LOCAL SAFETY AUTHORITY. APPLIED
RODENT PROTECTION SHALL INCLUDE IMPLEMENTATION OF, BUT NOT LIMITED:

2.1.4.1. APPLYING WIRE MANAGEMENT AND ROUTING TO AVOID CABLE LAID ON THE ROOF
SURFACE,

2.1.4.2. APPLYING CHICKEN MESH TO AREA REQUIRED, AND/OR

2.1.4.3. CONCEALMENT OF EQUIPMENT, RACEWAY, AND CONDUITS.

2.2. WIRING METHODS

2.2.1. WIRING SHALL BE SURFACE IN EITHER CONDUIT OR CABLE AS OUTLINED ON THE CONTRACT
DOCUMENT, UNLESS NOTED OTHERWISE.

2.2.2. CONTRACTOR SHALL PROVIDE CONDUIT ROUTING BASED ON THE EXISTING SITE CONDITIONS
TO THE PROJECT ENGINEER AND THE OWNER'S TECHNICAL REPRESENTATIVE FOR REVIEW
AND APPROVAL PRIOR TO CONSTRUCTION.

2.2.3. PROVIDE DEDICATED RACEWAY SYSTEM FOR DC SOURCE, AC, LOW VOLTAGE, AND DATA
CONNECTION.

2.2.4. CONTRACTOR SHALL PROVIDE SPLIT LOOMS, IN ORDER TO SEPARATE POSITIVE AND
NEGATIVE LEADS, IN CONDUIT OR CABLE TRAY FOR DC STRING CABLING ROUTES BETWEEN
RACKING AND CABLE TRAYS.

2.2.5. CONTRACTOR SHALL PROVIDE CABLE TRAY SYSTEM FOR AC WIRING.

2.2.6. MINIMUM SIZE OF CONDUIT AND CABLE TRAY SHALL BE BASED ON THE OWNER'S TECHNICAL
STANDARD REQUIREMENTS AND THE CODE.

2.2.7. PROVIDE A SEPARATE GROUND CONDUCTOR FOR ALL CONDUITS.

2.2.8. PROVIDE FITTING, CONNECTORS, AND OTHER ACCESSORIES TO MEET THE ENVIRONMENTAL
REQUIREMENTS. I.E., WEATHERPROOF, UV RESISTANT, ETC.

2.2.9. SEAL ALL CABLE ENTRY TO CABINETS AND DISCONNECT SWITCHES WITH DUCT SEAL.

2.2.10. CONTRACTOR SHALL ENSURE THAT THERE ARE NO SHARP EDGES OR BURRS ON THE CABLE
TRAYS OR CONDUIT. CONTRACTOR SHALL USE PREFABRICATED CABLE TRAY CORNERS.
FIELD MANUFACTURED BENDS ARE NOT PERMITTED.

2.2.11. PROVIDE THERMAL EXPANSION PROVISION FOR ALL CONDUIT AND CABLE TRAY SYSTEM.

2.2.12. RUNS ON ROOF SURFACE SHALL BE PROVIDED WITH SURFACE PENETRATING FREE SUPPORT
SYSTEM. APPROVED MANUFACTURER AND PRODUCT:

2.2.12.1. EATON - DURA-BLOK SYSTEM,

2.2.12.2. NVENT - CADDY SYSTEM,

2.2.12.3. OR ENGINEER PRE-APPROVED EQUIVALENT

2.3. RACEWAY SYSTEM

2.3.1. CONDUIT

2.3.1.1. PROVIDE EMT CONDUIT IN ALL SURFACE MOUNTED INSTALLATIONS WHERE NOT
SUBJECTING MECHANICAL DAMAGE.

2.3.1.2. RIGID GALVANIZED STEEL CONDUIT SHALL BE PROVIDED FOR ANY AREA OF
INSTALLATION SUBJECTED TO POSSIBLE MECHANICAL DAMAGE OR EXPOSED TO THE
PUBLIC.

2.3.1.3. USE APPROVED PVC CONDUIT OR DUCT (DB2) WHERE THE INSTALLATION IS DIRECT
BURIED OR ENCASED IN CONCRETE.

2.3.1.4. FLEXIBLE WATERTIGHT (PVC JACKETED) ARMORED TECK CABLE MAY BE USED FOR
EXTERIOR WIRING.

2.3.1.5. ALL CONDUIT ENTRY FOR OUTSIDE EQUIPMENT TO BE BOTTOM ENTRY.

2.3.2. CABLE TRAY/INSTRUMENT CHANNEL SYSTEM

2.3.2.1. CABLE TRAY/INSTRUMENT CHANNEL SYSTEM REFERS TO INCLUDE ALL CABLE
TRAY/INSTRUMENT CHANNEL ACCESSORIES AND COMPONENTS, MOUNTING AND
SUPPORTS, GROUNDING AND BONDING, AND SEISMIC SUPPORT.

2.3.2.2. CONTRACTOR SHALL DESIGN, SUPPLY, AND INSTALL CABLE TRAY/INSTRUMENT
CHANNEL SYSTEM SPECIFIED IN CONTRACT DOCUMENT.

2.3.2.3. COVERED CABLE TRAY/INSTRUMENT CHANNEL SHALL BE UTILIZED.

2.3.2.4. SHALL BE ALUMINUM

2.3.2.5. CABLE TRAY DESIGN SHALL BE SUBMITTED WITH SHOP DRAWING FOR THE
ENGINEER'S REVIEW AND APPROVAL PRIOR TO INSTALLATION. SUBMITTAL SHALL
INCLUDE DESIGN ENGINEER'S SIGN AND SEAL. SUBMITTED DESIGN PACKAGE SHALL
CONTAIN MINIMUM INFORMATION OF LAYOUT, LOADING CAPACITY, CLASS, MATERIAL,
COMPONENT DETAILS, SUPPORT INFORMATION, BUT NOT LIMITED. INTENT IS TO
PROVIDE ADEQUATE ENGINEERING INFORMATION TO THE PROJECT ENGINEER TO
REVIEW AND ACCEPTANCE OF THE DESIGN.

2.3.2.6. APPROVED PRODUCT MANUFACTURER :

2.3.2.6.1. T&B

2.3.2.6.2. CODE ELECTRIC

2.3.2.6.3. ABB

2.4. WIRE AND CABLE

2.4.1. GENERAL

2.4.1.1. ALL WIRING ASSEMBLY SHALL BE MINIMUM FT-4 RATED OTHER THAN INSTALLED IN
PLENUM SPACE, REQUIRED FT-6 RATED.

2.4.1.2. ALL CABLE AND WIRING ASSEMBLY EXPOSED TO WEATHER SHALL BE OUTDOOR
RATED, WEATHERPROOF, AND UV RESISTANT (SUN-RES RATED).

2.4.1.3. CABLE AND WIRING ASSEMBLY INSTALLED FOR VERTICAL TRANSITION MORE THAN
ONE FLOOR SHALL BE RISER CABLE.

2.4.1.4. WIRE SHALL BEAR PERMANENT POLARITY MARKING AND COLOR CODING APPROVED
BY THE CODE. FIELD MARKING IS NOT ACCEPTABLE.

2.4.1.4.1. POSITIVE AND NEGATIVE DC STRING CABLES FROM ARRAY TO THE STRING
INVERTERS SHALL BE COLOR CODED, HOME RUN CABLES AS A MEANS OF
IDENTIFICATION SHALL BE RED FOR POSITIVE, BLACK FOR NEGATIVE OR
BLACK CONDUCTORS MANUFACTURED WITH PERMANENT SURFACE
PRINTING INDICATING THE CONDUCTOR'S POLARITY.

2.4.1.5. ALL ELECTRICAL CONNECTION AND TERMINATION SHOULD BE MADE USING
CONDUCTING, OXIDATION PREVENTION COMPOUND (ANTI-CORROSIVE ZINC SIMILAR
TO PENETROX TM, TO ENSURE OXIDATION DOES NOT OCCUR ON THE CONDUCTORS
AFTER THE INSULATION HAS BEEN REMOVED.

2.4.1.6. CONTRACTOR SHALL ENSURE THAT ALL CABLE TERMINATIONS HAVE BEEN PROPERLY
TORQUED AND SECURED PRIOR TO SYSTEM ENERGIZATION, ALL COMBINER BOX
CABLE TERMINATIONS AND INSTALLATIONS SHALL BE INSPECTED AND SIGNED OFF BY
THE CONTRACTOR'S ELECTRICAL FOREMAN. PROVIDE THE SIGN OFF SHEET TO THE
ENGINEER AS PART OF THE AS-BUILT AND COMMISSIONING REPORT.

2.4.2. POWER

2.4.2.1. STRANDED COPPER CONDUCTOR MINIMUM #12 AWG SHALL BE USED FOR GENERAL
PURPOSE AND AC POWER CONNECTION, UNLESS NOTED OTHERWISE. RW90 XLPE,
90-DEGREE C, 1000V INSULATED WIRE, UNLESS NOTED OTHERWISE.

2.4.2.2. DC SIDE OF SOLAR PV WIRING SHALL BE PROVIDED WITH TYPE RPV FOR CONDUIT
INSTALLATION AND TYPE RPVU FOR TRAY INSTALLATION. 90 DEGREE-C, 2000V
INSULATED WIRE SHALL BE UTILIZED UNLESS NOTED OTHERWISE.

2.4.2.3. ALLOWED VOLTAGE DROP :

2.4.2.3.1. AC CONNECTION <1%

2.4.2.3.2. DC CONNECTION <2%

2.4.3. DATA AND LOW VOLTAGE

2.4.3.1. PROVIDE 300 VOLT INSULATED WIRE/CABLE FOR ALL LOW VOLTAGE AND DATA
CONNECTION.

2.4.3.2. THE CODE MANDATED SEPARATION DISTANCE SHALL BE MAINTAINED BETWEEN
POWER AND LOW VOLTAGE/DATA CABLE.

2.4.3.3. COPPER DATA CABLE SHALL BE MINIMUM CAT6A, TWISTED PAIR SHIELDED, AND
INDOOR/OUTDOOR RATED.

2.4.3.4. DATA AND LOW VOLTAGE WIRING SHALL BE INSTALLED IN CONDUIT OR TRAY SYSTEM.

2.4.3.5. CABLE SYSTEM EXPOSED TO WEATHER SHALL BEAR SUN-RES RATING.

2.4.4. TECK CABLE

2.4.4.1. TECK CABLE SHALL BE ALUMINUM ARMOUR WITH COPPER CONDUCTORS WITH XLPE
INSULATION ALONG WITH AN OVERALL PVC WATERTIGHT JACKET. PROVIDE

INSULATION VOLTAGE AND TEMPERATURE RATING AS ABOVE-MENTIONED SECTIONS.

2.4.4.2. PROVIDE APPROPRIATELY SIZED PVC SLEEVE FOR TECK CABLING WHEN ROUTING
THROUGH BUILDING WALLS. PROVIDE WITH DUCT SEAL MAINTAINING
WATER/AIR-TIGHTNESS AND FIRE RATING OF THE EXISTING ASSEMBLY.

2.5. WIRING DEVICE

2.5.1. PULL BOX, DEVICE BOX AND JUNCTION BOX

2.5.1.1. EQUIPMENT AND DEVICE SHALL BE PRESSED STEEL, HOT DIPPED GALVANIZED C/W
GROUND LUGS, SCREW-ON COVERS AND SIZED IN ACCORDANCE WITH THE CODE.

2.5.1.2. PROVIDE CAST FS TYPE BOXES FOR RIGID GALVANIZED STEEL CONDUIT
INSTALLATIONS. INCLUDE GASKETED COVERPLATES.

2.5.1.3. ALL EXTERIOR DEVICES SHALL BE WEATHERPROOF AND SHALL HAVE STAINLESS
STEEL FASTENINGS.

2.5.1.4. TO ALLEVIATE CONDENSATION, PROVIDE MANUFACTURED BREATHER KIT.

2.5.1.5. SIZE BOXES TO ACCOMMODATE THE NUMBER OF CONDUCTORS AND CONNECTIONS.

2.5.1.6. MOUNTING HEIGHT SHALL BE IN ACCORDANCE WITH THE CODE AND THE OWNER'S
TECHNICAL STANDARD REQUIREMENTS.

2.5.2. WIRING CONNECTOR AND TERMINATION

2.5.2.1. UTILIZE INSULATED TWIST ON TYPE FOR #10 AWG AND SMALLER.  T & B TYPE OR
ACCEPTED EQUAL.

2.5.2.2. UTILIZE BOLTED TYPE FOR # 8 AWG AND LARGER.  T & B TYPE OR ACCEPTED EQUAL.

2.5.2.3. TERMINATION METHODS SHALL BE PER MANUFACTURERS' RECOMMENDATION,
SCREWED TERMINALS, POST TERMINALS, SCREWED CLAMP TERMINALS ARE
ACCEPTABLE METHODS.

2.5.2.3.1. DC CABLES CONNECTING MODULES TO INVERTERS VIA COMBINERS SHALL
BE OF PLUG SOCKET CONFIGURATION FOR INTERCONNECTIONS BETWEEN
PV MODULES. ACCEPTABLE CONNECTION METHOD :

2.5.2.3.1.1. DC CONNECTION : STAUBLI MC4 CONNECTOR

2.5.2.3.1.2. TOUCH SAFE

2.5.2.3.1.3. MINIMUM INGRESS PROTECTION NOT LESS THAN IP67, CLASS II AND
SHROUDED.

2.5.2.3.1.4. MALE AND FEMALE CONNECTORS SHALL BE FULLY AND SECURELY
JOINED.

2.6. TESTING AND ACCEPTANCE

2.6.1. ALL FEEDERS AND HOME RUN CABLES SHALL BE MEGGERED AT 1000 VOLTS (INSULATION
RESISTANCE TEST) PRIOR TO TERMINATION AND SYSTEM ENERGIZATION. CONTRACTOR
SHALL VERIFY ALL STRING VOLTAGE POLARITIES AND ENSURE THAT CONDUCTORS HAVE NOT
BEEN ACCIDENTALLY CROSS WIRED.

2.6.2. STRUCTURED CABLING SHALL BE TESTED IN ACCORDANCE WITH OWNER TECHNICAL
STANDARD’S REQUIREMENTS.

3.  EQUIPMENT AND INSTALLATION
3.1. GENERAL

3.1.1. ALL ELECTRICAL EQUIPMENT SHALL BEAR EVIDENCE OF EITHER A MARK OR A LABEL OF A
CERTIFICATION AGENCY ACCREDITED BY THE STANDARDS COUNCIL OF CANADA. ALL
ELECTRICAL INSTALLATION SHALL BE IN ACCORDANCE WITH THE CODE, THE OWNER'S
TECHNICAL STANDARD REQUIREMENTS, AND MANUFACTURERS' INSTRUCTIONS AS MINIMUM.

3.1.2. CONTRACTOR SHALL PROVIDE THE REQUIRED POWER WIRING AND CONNECTIONS TO
EQUIPMENT AS SHOWN IN THE CONTRACT DOCUMENT.

3.1.3. UNDER ANY CIRCUMSTANCES IF THE CONTRACTOR PROCURES ANY SYSTEM COMPONENTS
OTHER THAN SPECIFIED HEREIN, COMPLETE DESIGN DRAWINGS SHALL BE SUBMITTED TO
THE ENGINEER OF RECORD FOR REVIEW AND ACCEPTANCE PRIOR TO THE INSTALLATION.
THE SUBMITTAL SHALL INDICATE ALL CALCULATIONS, COMPONENT DETAILS, PV MODULE
TYPES, ETC.

3.1.4. ALL EQUIPMENT, INCLUDING BUT NOT LIMITED TO RECOMBINERS AND DISCONNECT
SWITCHES, SHALL BE INSTALLED WITHIN REASONABLE HEIGHT SO THAT A PERSON OF
AVERAGE HEIGHT WILL BE ABLE TO SAFELY REACH THE TOP FOR MAINTENANCE AND
OPERATIONS PURPOSES. THE INSTALLATION SHALL COMPLY WITH ALL CODES AND
STANDARDS MANDATED BY THE AHJ AND THE OWNER.

3.1.5. COORDINATE WITH THE DRAWINGS AND SPECIFICATIONS OF OTHER SUB-TRADE DIVISIONS
TO ENSURE ALL REQUIREMENTS ARE COVERED.

3.1.6. PROVIDE EQUIPMENT MOUNTING SYSTEM :

3.1.6.1. ALL FASTENERS AND SUPPORTS FOR OUTDOOR INSTALLATION SHALL BE STAINLESS
STEEL.

3.1.6.2. DEEMED REQUIRED FOR FREE-STANDING EQUIPMENT, CONTRACTOR SHALL DESIGN,
SUPPLY, AND INSTALL FREE STANDING RACK ASSEMBLED WITH CANTRUSS CHANNEL
AND SURFACE PENETRATING FREE SUPPORT SYSTEM.

3.1.7. PROVIDE EQUIPMENT AND SUPPORT ACCESSORIES TO MEET THE ENVIRONMENTAL
REQUIREMENTS. I.E., WEATHERPROOF, UV RESISTANT, ETC.

3.1.7.1. PROVIDE MINIMUM TYPE 4 ENCLOSURES FOR ALL OUTDOOR INSTALLATION. TYPE 1
ENCLOSURE IS ACCEPTABLE FOR INDOOR.

3.1.8. PROVIDE SEISMIC DESIGN, SUPPLY, INSTALL FOR ALL EQUIPMENT INSTALLATION DEEMED
NECESSARY.

3.1.9. GROUNDING AND BONDING

3.1.9.1. BONDING ALL EQUIPMENT AND ALL NON-CURRENT CARRYING METALLIC STRUCTURES
IN ACCORDANCE WITH THE CODE.

3.1.9.2. SOLAR PV ARRAY BONDING :
GROUND LUG SHALL BE INSTALLED ON LAST PV MODULE OF THE ARRAY
INTERCONNECTING ALL ARRAYS TO THE GROUNDING SYSTEM VIA GROUND WIRE SIZE
SHALL BE MINIMUM #6AWG.

3.0.0.1. WIRING AND CONNECTIONS

3.0.0.1.1. INSTALLED IN CONDUIT. FOR EXPOSED INSTALLATION, PROVIDE PROTECT
AGAINST MECHANICAL DAMAGE.

3.0.0.1.2. PROVIDE BURNDY COMPRESSION CONNECTORS AND LUG FOR
CONNECTION.

3.0.0.2. GROUNDING AND BONDING TEST

3.0.0.2.1. CONTRACTOR SHALL PROVIDE A MEGGER TEST OF THE GROUNDING AND
BONDING SYSTEM IN ACCORDANCE WITH THE CODE.

3.0.0.2.2. SUBMIT A TEST REPORT FOR THE ENGINEER REVIEW AND ACCEPTANCE
AND INCLUDE THE REPORT IN THE MAINTENANCE AND OPERATING
MANUALS.

3.1. WIRING DEVICES

3.1.1. GENERAL

3.1.1.1. ALL DEVICES SHALL BE WHITE IN COLOR, UNLESS NOTED OTHERWISE. COORDINATE
WITH ARCHITECTURAL DISCIPLINE TO CONFIRM EXACT REQUIREMENTS OF
APPEARANCES.

3.1.1.2. ALL WIRING DEVICES EXPOSED TO THE EXTERIOR OR IN A POTENTIALLY WET OR
DAMP ENVIRONMENT SHALL BE WEATHERPROOF. RECEPTACLES SHALL HAVE
WEATHERPROOF COVERS AND MARKED “EXTRA DUTY” AS REQUIRED BY CODE,
UNLESS NOTED OTHERWISE.

3.1.1.3. ALL WIRING DEVICES EXPOSED TO THE SUN SHALL BE UV RESISTANT PRODUCT.

3.2. AC DISCONNECT SWITCH

3.2.1. GENERAL PROVIDE INDUSTRIAL TYPE HEAVY DUTY DISCONNECT SWITCHES AS SHOWN IN
THE CONTRACT DOCUMENT.

3.2.1.1. VOLTAGE INSULATION LEVEL OF THE EQUIPMENT SHALL MATCH OR EXCEED
INSULATION LEVEL OF WIRING.

3.2.1.2. STAINLESS STEEL FASTENINGS SHALL BE UTILIZED FOR OUTDOOR INSTALLATION.

3.2.1.3. PROVIDE PAD-LOCKABLE PROVISION.

3.2.1.4. ACCEPTABLE MANUFACTURERS :

3.2.1.4.1. EATON CUTLER-HAMMER

3.2.1.4.2. SIEMENS, OR

3.2.1.4.3. SQUARE D

3.2.2. MOUNTING

3.2.2.1. SURFACE INSTALLATION ONLY.

3.2.2.2. LOCATE AS CLOSE AS POSSIBLE TO THE EQUIPMENT.

3.2.2.3. FOR ROOF OUTDOOR INSTALLATION, DESIGN AND PROVIDE STRUCTURED MOUNTING
RACK FOR INSTALLATION.

3.3. AC CIRCUIT PROTECTIVE DEVICE

3.3.1. NEW PROTECTIVE DEVICES INSTALLED IN EXISTING DISTRIBUTION EQUIPMENT OR PANELS
SHALL MATCH THE EXISTING DEVICES IN TYPE, MANUFACTURER, RATING, INTERRUPTING
CAPACITY, AND MOUNTING CONFIGURATION, UNLESS OTHERWISE SPECIFIED. REFER TO
ELECTRICAL BUILDING PACKAGE FOR PANEL SPECIFICATIONS.

3.3.2. INSULATION RATING AND SHORT CIRCUIT RATING OF THE NEW AC CIRCUIT PROTECTIVE
DEVICE SHALL MATCH THE EXISTING ELECTRICAL DISTRIBUTION EQUIPMENT IN WHICH THE
NEW CIRCUIT PROTECTIVE DEVICE IS INSTALLED.

3.3.3. THE NEW CIRCUIT PROTECTIVE DEVICE SHALL BE RATED FOR BI-DIRECTIONAL POWER FLOW.

3.3.4. THE NEW CIRCUIT PROTECTIVE DEVICE SHALL BE C/W SHUNT TRIP CAPABILITY.

3.3.5. THE NEW CIRCUIT PROTECTIVE DEVICE SHALL BE C/W LOCKABLE PROVISION.

3.3.6. THE NEW CIRCUIT PROTECTIVE DEVICE ABOVE 225A RATING SHALL BE PROVIDED WITH LSI
TRIP UNIT.

3.3.7. THE NEW CIRCUIT PROTECTIVE DEVICE SHALL BE INSTALLED AT THE FARTHEST POINT
AVAILABLE FROM THE EXISTING MAIN CIRCUIT PROTECTIVE DEVICE OF THE EXISTING
DISTRIBUTION EQUIPMENT. CONTRACTOR SHALL COORDINATE WITH THE ENGINEER
IMMEDIATELY IF THE EXISTING CONDITION DOES NOT ALLOW THE DIRECTED
CONFIGURATION.

3.3.8. SERIES RATING OF INTERRUPTING CAPACITY OF CIRCUIT BREAKERS ARE NOT ALLOWED. ALL
BREAKERS SHALL BE FULLY RATED.

3.4. INVERTER AND ACCESSORIES

3.4.1. INVERTER SHALL MEET ALL APPLICABLE CANADIAN STANDARDS REQUIRED BY THE SUPPLY
AUTHORITY FOR GRID CONNECTED POWER GENERATION.

3.81.1. ALL REQUIREMENTS OF SUPPLY AUTHORITY'S DISTRIBUTION SYSTEM PARAMETERS SHALL BE
MET PER HYDRO ONE STANDARDS.

3.81.2. COMPLIANCE WITH UL 1741SB

3.81.3. COMPLIANCE WITH C22.2 107.1

3.81.2. INVERTERS SHALL BE RATED FOR GRID TIED OPERATION AND IDENTIFIED AS EITHER
ISOLATED (LOW/HIGH FREQUENCY) OR NON-ISOLATED. UPON THE PROJECT ENGINEER'S
REQUEST, THE INFORMATION SHALL BE PROVIDED.

3.81.3. INVERTER CHARACTERISTICS:

3.81.3.1. THREE-PHASE, TRANSFORMERLESS TYPE.

3.81.3.2. AC OUTPUT, 208 V

3.81.3.3. MINIMUM CEC EFFICIENCY : 98%

3.81.3.4. C/W INTEGRATED AC AND DC DISCONNECT SWITCHES.

3.81.3.5. MULTI-CHANNEL MPPT

3.81.3.6. PID RECOVERY CONTROL

3.81.4. CAPABLE OF SELF PROTECTION FOR FOLLOWING SCENARIOS, BUT NOT LIMITED:

3.81.4.1. ANTI-ISLANDING

3.81.4.2. POWER SYNCHRONIZATION

3.81.4.3. AC GROUND FAULT

3.81.4.4. DC ARC FAULT

3.81.4.5. REVERSE POLARITY

3.81.4.6. OVER TEMPERATURE

3.81.4.7. SHORT CIRCUIT

3.81.4.8. SURGE

3.81.4.9. VOLTAGE UNBALANCE

3.81.5. SYSTEM MONITORING

3.81.5.1. MONITORING SYSTEM SHALL BE UTILIZED BY INVERTER.

3.81.5.2. MONITORED PARAMETERS, BUT NOT LIMITED:

3.81.5.2.1. DAILY ENERGY YIELD FOR MONTH/YEAR

3.81.5.2.2. DAILY POWER GENERATION

3.81.5.2.3. DC KW INPUT TO INVERTER

3.81.5.2.4. KW OUTPUT OF INVERTER

3.81.5.2.5. DC & AC VOLTAGE

3.81.5.2.6. FAULT DIAGNOSIS, ETC.

3.81.6. APPROVED INVERTER MANUFACTURER AND MODEL:

3.81.6.1. INVERTER :

3.81.6.1.1. SOLIS S5-GC60K-LV-US MODEL THREE PHASE GRID TIED

3.81.6.2. DATA LOGGER :

3.81.6.2.1. SOLIS S1-W4G-ST, OR SIMILAR WITH CELLULAR AND WIFI TECHNOLOGY

3.82. SOLAR PV MODULE

3.82.1. PV MODULE CHARACTERISTICS, BUT NOT LIMITED:

3.82.1.1. POWER : 620W

3.82.1.2. PREMIUM EFFICIENCY (MIN. >20%)

3.82.1.3. COMPLIANT WITH IEC 61730

3.82.1.4. INTERNAL BYPASS DIODE BUILT IN OR EXTERNALLY LOCATED IN MODULE JUNCTION
BOX

3.82.1.6. APPROVED MANUFACTURER AND MODEL :

3.82.1.6.1. THORNOVA TS-BGT66(620)-G11

3.82.1.6.2. OR ENGINEER PRE-APPROVED EQUIVALENT.

3.83. SOLAR PV RACKING SOLUTION AND ACCESSORIES:

3.83.1. ROOF MOUNTED SYSTEM SHALL BE DESIGNED, SPECIFIED & INSPECTED BY THE
MANUFACTURER'S STRUCTURAL ENGINEER TO MEET SPECIFIC WIND LOADINGS FOR THE
INSTALLATION FOR LOCAL SITE CONDITIONS. SUBMIT ENGINEER SIGNED AND SEALED
STRUCTURAL PACKAGE TO THE PROJECT ENGINEER FOR RECORD.

3.83.2. COMPLIANCE WITH UL 2703.

3.83.3. NON-PENETRATING ROOF RACKING SYSTEMS SHALL BE USED TO AVOID EXCESSIVE ROOF
PENETRATIONS.

3.83.3.1. BALLAST SYSTEM IS PREFERRED.

3.83.3.2. FOR SEISMIC SUPPORT, HYBRID SYSTEM MAY BE ACCEPTABLE.

3.83.4. PROVIDE ALL ACCESSORIES AND COMPONENTS TO MEET THE INTENT OF THE PROJECT.

3.83.5. RACKING SYSTEM SHALL BOND ALL COMPONENTS TOGETHER TO ESTABLISH CONTINUOUS
GROUND PATH.

3.83.6. APPROVED MANUFACTURER AND MODEL :

3.83.6.1. KB RACKING - AERORACK EAST WEST FLAT ROOF MOUNTING SOLUTION

3.83.6.2. OR ENGINEER PRE-APPROVED EQUIVALENT.

3.1. EXPORT POWER MANAGER (OPTIONAL):

3.1.1. EXPORT POWER MANAGER SHALL BE COMPATIBLE WITH INVERTER.

3.1.2. ACCEPTABLE PRODUCT : SOLIS - EPM3-5G-PRO
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PART  1  GENERAL

1.1  SUMMARY

PROVIDE AND INSTALL FREESTANDING GUARDRAIL SYSTEM, INCLUDING PIPE RAILINGS, UPRIGHTS, BASES, COUNTERWEIGHTS,
FITTINGS, DELIVERY TO SITE, INSTALLATION AND INSPECTION.

THE SYSTEM MUST BE INSTALLED ALONG THE ENTIRE PERIMETER OF THE ROOF SO THAT THE ENTIRE ROOF SURFACE CAN BE
SAFELY ACCESSED.

1.2  REFERENCES

A. ONTARIO BUILDING CODE (OBC) - ARTICLE 4.1.5.14 - LOADS ON GUARDS

B. CSA Z259.18:19 - COUNTERWEIGHTED GUARDRAIL SYSTEMS

C. CSA S157-17:22 - STRENGTH DESIGN IN ALUMINIUM

D. AMERICAN SOCIETY OF TESTING AND MATERIALS (ASTM) A47 -  STANDARD SPECIFICATION FOR FERRITE MALLEABLE IRON
CASTINGS.

E. AMERICAN SOCIETY OF TESTING AND MATERIALS (ASTM) A53 - STANDARD SPECIFICATION FOR PIPE, STEEL, BLACK AND
HOT-DIPPED, ZINC-COATED, WELDED AND SEAMLESS.

F. AMERICAN SOCIETY OF TESTING AND MATERIALS (ASTM) A153 -  STANDARD SPECIFICATION FOR ZINC COATING (HOT-DIP)
ON IRON AND STEEL HARDWARE.

G. AMERICAN SOCIETY OF TESTING AND MATERIALS (ASTM) A500 - STANDARD SPECIFICATION FOR COLD-FORMED WELDED
AND SEAMLESS CARBON STEEL STRUCTURAL TUBING.

1.3  SUBMITTALS

A.  MANUFACTURER'S DATA SHEETS ON EACH PRODUCT TO BE USED, INCLUDING:

1. PREPARATION INSTRUCTIONS AND RECOMMENDATIONS.

2. SHOP DRAWINGS: INDICATE PROFILES, SIZES, CONNECTIONS, SIZE AND TYPE OF FASTENERS AND ACCESSORIES.

3. FIELD MEASUREMENTS: VERIFY FIELD MEASUREMENTS PRIOR TO ASSEMBLY AND/OR ORDERING. STORAGE AND
HANDLING REQUIREMENTS AND RECOMMENDATIONS.

4. INSTALLATION INSTRUCTION.

B. SHOP DRAWINGS: DRAWINGS SHOWING FABRICATION AND INSTALLATION OF HANDRAILS AND GUARDRAILS INCLUDING
PLANS, ELEVATIONS, SECTIONS, DETAILS OF COMPONENTS, ANCHOR DETAILS, AND ATTACHMENT TO ADJOINING UNITS OF
WORK SIGNED AND SEALED BY A PROFESSIONAL ENGINEER.

1.4  QUALITY ASSURANCE

A. RAILINGS STRUCTURAL REQUIREMENTS:

1. HANDRAIL, WALL RAIL AND GUARDRAIL ASSEMBLIES AND ATTACHMENTS SHALL WITHSTAND A MINIMUM HORIZONTAL
CONCENTRATED LOAD OF 225 POUNDS (1.0 KN) OR DISTRIBUTED LOAD OF 50 POUNDS/FEET (0.75 KN/M) APPLIED
OUTWARD ON THE TOP RAIL, DEPENDING ON WHICH CASE IS THE MOST CRITICAL.

2. THE MINIMUM HORIZONTAL LOAD APPLIED INWARD SHALL BE HALF OF THE SPECIFIED OUTWARD LOAD.

3. HANDRAIL, WALL RAIL AND GUARDRAIL ASSEMBLIES AND ATTACHMENTS SHALL WITHSTAND A MINIMUM VERTICAL
DISTRIBUTED LOAD OF 100 POUNDS/FEET (1.5 KN/M) AND NEED NOT BE CONSIDERED TO ACT SIMULTANEOUSLY WITH
THE HORIZONTAL LOADS.

4. INFILL AREA OF GUARDRAIL SYSTEM CAPABLE OF WITHSTANDING A HORIZONTAL CONCENTRATED LOAD OF 110
POUNDS (0.5 KN) APPLIED TO AN AREA OF 4''X4'' (100MMX100MM) AT ANY POINT IN THE SYSTEM. LOAD NOT TO ACT
CONCURRENTLY WITH LOADS ON TOP RAIL OF SYSTEM IN DETERMINING STRESS ON GUARDRAIL.

1.5  DELIVERY, STORAGE, AND HANDLING

A. MATERIALS TO BE DELIVERED TO THE JOB SITE IN GOOD CONDITION AND ADEQUATELY PROTECTED AGAINST DAMAGE AS
HANDRAILS ARE A FINISHED PRODUCT.

B. STORE PRODUCTS IN MANUFACTURER'S UNOPENED PACKAGING UNTIL READY FOR INSTALLATION.

1.6  PROJECT CONDITIONS

A. MAINTAIN ENVIRONMENTAL CONDITIONS (TEMPERATURE, HUMIDITY, AND VENTILATION) WITHIN LIMITS RECOMMENDED BY
MANUFACTURER FOR OPTIMUM RESULTS.  DO NOT INSTALL PRODUCTS UNDER ENVIRONMENTAL CONDITIONS OUTSIDE
MANUFACTURER'S ABSOLUTE LIMITS.

B. FIELD MEASUREMENTS: WHERE HANDRAILS AND RAILINGS ARE INDICATED TO FIT TO OTHER CONSTRUCTION, CHECK
ACTUAL DIMENSIONS OF OTHER CONSTRUCTION BY ACCURATE FIELD MEASUREMENTS BEFORE FABRICATION; SHOW
RECORDED MEASUREMENTS ON FINAL SHOP DRAWINGS.

1. WHERE FIELD MEASUREMENTS CANNOT BE MADE WITHOUT DELAYING THE RAILING FABRICATION AND DELIVERY,
OBTAIN GUARANTEED DIMENSIONS IN WRITING BY THE CONTRACTOR AND PROCEED WITH FABRICATION OF PRODUCTS
TO NOT DELAY FABRICATION, DELIVERY AND INSTALLATION.

C. COORDINATE FABRICATION AND DELIVERY SCHEDULE OF HANDRAILS WITH CONSTRUCTION PROGRESS AND SEQUENCE TO
AVOID DELAY OF RAILING INSTALLATION.

PART  2  PRODUCTS

2.1  MANUFACTURERS

A. ACCEPTABLE MANUFACTURERS:

1. KEE SAFETY, LTD. ;

2. DELTA PREVENTION;

3. METALTECH.

B. SUBSTITUTIONS:  SUBSTITUTIONS ARE PERMITTED DURING THE TENDER PROCESS AND MUST BE APPROVED IN WRITING BY
THE ENGINEER. SUBSTITUTIONS WILL NOT BE ACCEPTED AFTER THE TENDER PROCESS.

2.2  SYSTEMS

A. PROVIDE PIPE OR TUBING, FITTINGS, AND ACCESSORIES AS INDICATED OR REQUIRED TO MATCH DESIGN INDICATED ON
THE DRAWINGS AND SPECIFICATIONS.

B. ROOF EDGE PROTECTION: PROVIDE FREESTANDING ROOF EDGE PROTECTION SYSTEM, INCLUDING PIPE RAILINGS,
UPRIGHTS, BASES, COUNTERWEIGHTS AND FITTINGS:

1. FREESTANDING COUNTERWEIGHTED GUARDRAIL SYSTEM WITH 42 INCH (1067 MM) MINIMUM HEIGHT TO PROVIDE A
PEDESTRIAN EGRESS BARRIER ON THE ROOF TO WITHSTAND A MINIMUM LOAD OF 225 LB (1.0 KN) IN ANY DIRECTION TO
THE TOP RAIL PER NBCC 4.1.5.14.

C. CUSTOM DESIGN: PROVIDE PIPE, FITTINGS, AND ACCESSORIES AS INDICATED OR REQUIRED BY DRAWINGS TO MATCH
DESIGN INDICATED.

2.3  MATERIALS

A. RAILS AND POST:

1. ALUMINIUM, GALVANIZED STEEL OR STAINLESS STEEL TUBES, MINIMUM 1-1/2'' OD (38MM Ø)

B. FITTINGS, INCLUDING ELBOWS, CROSSOVERS, WALL FLANGES, TEES, COUPLINGS:

1. GALVANIZED MALLEABLE CAST IRON: STRUCTURAL PIPE FITTINGS, ASTM A447 WITH ASTM A153 GALVANIZING.

C. FINISH: POLYESTER FACTORY APPLIED SPRAY COATING.

D. FASTENERS: TYPE 304 OR 305 STAINLESS STEEL OR GALVANIZED.

E. COUNTERWEIGHT LEVERS: GALVANIZED OR STAINLESS STEEL TUBE

F. MOUNTING BASES: GALVANIZED STEEL BASES WITH A RUBBER PAD ON UNDERSIDE OF THE COMPONENT.

G. COUNTERWEIGHTS: MOLDED RECYCLED PVC OR RECYCLED RUBBER WITH ONE FIXING COLLAR PER COUNTERBALANCE.

2.4  FABRICATION

A. FIT AND SHOP ASSEMBLE COMPONENTS IN LARGEST PRACTICAL SIZES FOR DELIVERY TO SITE.

B. UPRIGHT TOPS SHALL BE PLUGGED WITH WEATHER AND LIGHT RESISTANT MATERIAL.

C. ASSEMBLE COMPONENTS WITH JOINTS TIGHTLY FITTED AND SECURED. ACCURATELY FORM COMPONENTS TO SUIT
INSTALLATION.

2.5  WARRANTY

A. THE SYSTEM MUST BE COVERED BY A WARRANTY FOR AT LEAST 10 YEARS.

PART  3  EXECUTION

3.1  PREPARATION

A. PREPARE SURFACES USING THE METHODS RECOMMENDED BY THE MANUFACTURER FOR ACHIEVING THE BEST RESULT.

3.2  INSTALLATION

A. INSTALL IN ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS.

B. FIT EXPOSED CONNECTIONS ACCURATELY TOGETHER TO FORM TIGHT JOINTS.

C. PERFORM CUTTING, AND FITTING REQUIRED FOR INSTALLATION OF HANDRAILS. SET HANDRAILS AND ACCURATELY IN
LOCATION, ALIGNMENT, AND ELEVATION, MEASURED FROM ESTABLISHED LINES AND LEVELS.

3.3  PROTECTION

A. PROTECT INSTALLED PRODUCTS UNTIL COMPLETION OF PROJECT.

B. TOUCH-UP, REPAIR OR REPLACE DAMAGED PRODUCTS BEFORE SUBSTANTIAL COMPLETION.

3.4  INSPECTION

A. THE SYSTEM MUST BE INSPECTED BY A PROFESSIONAL ENGINEER AT THE END OF COMPLETION.

B. PROVIDE A CERTIFICATE STATING THAT THE SYSTEM HAS BEEN INSTALLED IN ACCORDANCE WITH STANDARDS AND CAN
BE USED SAFELY. STAMPS:
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NOTES:

1. ENSURE RACKING EQUIPMENT CLEARS BUILDING
ROOF DRAINS.

2. SOLAR EQUIPMENT TO HAVE A MINIMUM SETBACK OF
1000 mm WITH EQUIPMENT DOORS OPEN. ROOFTOP
VENTS TO HAVE A MINIMUM SETBACK OF 500 mm.
SOLAR ARRAYS TO HAVE A MINIMUM SETBACK OF 1000
mm FROM THE EDGE OF THE ROOF.

3. INSTALL PREFABRICATED STEPS OVER CABLE TRAYS /
CONDUITS THAT CROSS MAIN WALKWAYS. LOCATION
OF STEPS TO BE COORDINATED WITH FINAL DESIGN
TO REDUCE SHADING IMPACTS AND ENSURE
SUFFICIENT CLEARANCES FOR WALKWAYS.

4. AC AND DC CONDUITS, CABLE TRAYS, INVERTER
SUPPORT AND ASSOCIATED WIRING INSTALLED ON
THE ROOF SHALL BE SECURED AND SUPPORTED
ABOVE THE ROOF SURFACE USING APPROVED
DURABLOK-TYPE RUBBER ROOFTOP SUPPORTS, OR
APPROVED EQUAL, SUITABLE FOR CABLE TRAY AND
CONDUIT APPLICATIONS. DIRECT CONTACT WITH THE
ROOF MEMBRANE SHALL BE MINIMIZED.

5. USE WALL-MOUNTED JUNCTION BOX FOR AC CABLE
TRANSITION OVER PARAPET WALL. EMT CONDUIT
FROM SOLAR PV INVERTER, OVER PARAPET AND
ALONG EXTERIOR WALL WHERE REQUIRED. ALL
EXTERIOR BOXES AND FITTINGS SHALL BE
WEATHER-SUITABLE AND ACCESSIBLE.

6. INVERTER TO BE CONNECTED TO THE DATA LOGGER.

7. PROVIDE UNISTRUT SUPPORT TO INVERTER AND
PROTECTIVE COVER / SUNSHADE AS REQUIRED BY
MANUFACTURER’S INSTALLATION MANUAL. MAINTAIN
ALL REQUIRED CLEARANCES FOR VENTILATION,
ACCESS, AND HEAT DISSIPATION (SEE DETAIL C IN
DRAWING S400).

8. COORDINATE PLACEMENT OF ROOFTOP INVERTER
WITH STRUCTURAL FOR ROOF SPECIFICATIONS AND
WEIGHT BEARING CAPABILITIES, AND REFER TO
RACKING SYSTEM SUPPLIER’S INSTALLATION
GUIDELINES FOR BALLAST PLACEMENT, SUPPORT
LOCATION, AND RACKING SYSTEM LAYOUT.

9. FALL ARREST SYSTEM SHALL BE UTILIZED FOR ALL
WORK ON THE ROOF. EXISTING ROOF-MOUNTED
ANCHOR POINTS SHALL BE USED FOR TIE-OFF IN
ACCORDANCE WITH APPLICABLE OCCUPATIONAL
HEALTH AND SAFETY REGULATIONS AND CSA
STANDARDS. CONTRACTOR SHALL VERIFY CONDITION
AND CERTIFICATION OF ALL ANCHOR POINTS PRIOR
TO USE.

EMT CONDUIT MOUNTED
ON RUBBER BLOCKS

SOLAR PV INVERTER
MOUNTED ON
UNISTRUT SUPPORT
STRUCTURE ON
RUBBER BLOCKS

SOLAR PANELS
(TYP.)

CABLE TRAYS AND
CONDUITS MOUNTED
ON RUBBER BLOCKS

EXISTING
ROOF HATCH

SETBACK
SEE NOTE 2

PROJECT
NORTH

TRUE
NORTH

AC CABLE TRANSITION FROM ROOF TO WALL
THROUGH A JUNCTION/PULL BOX C/W

APPROPRIATE FITTINGS.

SEAL ALL OPENINGS WITH WEATHERPROOF
AND FIRE-RATED SEALANTS AS REQUIRED.

NOT TO BE USED FOR CONSTRUCTION

FOR TENDER

JB



SYSTEM SUMMARY

MODULE MODEL THORNOVA TS-BGT66(600-620)-G11
SOLAR PV INVERTER MODEL SOLIS S5-GC60K-LV-US

MODULE STC DC RATING 620 W

MODULE OPEN CIRCUIT VOLTAGE (VOC) 49.60 RATED DC INPUT POWER 60 kW

MODULE SHORT CIRCUIT CURRENT (ISC) 15.92 NO. OF INVERTERS 1

MODULES PER SOURCE CIRCUIT (STRING) 12 RACKING SYSTEM EAST - WEST

SOURCE CIRCUIT (STRING) VOLTAGE (VSTRING) 800 V MODULE TILT 5°

NO. OF SOURCE CIRCUITS (STRINGS) 8 ARRAY AZIMUTH 141.95°

TOTAL MODULE COUNT 94 SITE LATITUDE 44.8958°

TOTAL STC DC SYSTEM SIZE 58.28 kW RECORD LOW TEMPERATURE -32.2

TOTAL DC OVER BUILD RATIO 0.97 AVERAGE HIGH TEMPERATURE 37.3

8 STRINGS OF UP TO 12
(94 MODULES IN TOTAL)
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INVERTER:
60 kWAC 208V

3PH4W

GENERATORS - 94 X 620 W
PHOTOVOLTAIC MODULES

GENERATORS - 1 DC-AC 60 kW
PHOTOVOLTAIC SOLAR INVERTER

60 kWAC TOTAL INSTALLED

225 A
3P

NEW PV SYSTEM / ROOFNEW MAIN SERVICE PANEL / MAIN ELECTRICAL ROOM
120/208, 1200A
3P, 4W

TO
NEW
MAIN
BUS

Fz

PT (3)

DM

(3)

1

2

3

CABLE SCHEDULES:

1-4/C, 4/0 AWG RW90 Cu, 1-#4 AWG Cu BONDING CONDUCTOR
IN 63mm EMT CONDUIT

2-1/C, 2000V, #10 AWG RPV90, Cu, #6 AWG, Cu BONDING
CONDUCTOR, IN CABLE TRAY (PER STRING)

1 2 3

1-4/C, 4/0 AWG RW90 Cu, 1-#4AWG Cu BONDING CONDUCTOR

JB

LEGEND

SOLAR PV MODULE

INVERTER

DC STRING FUSES

JUNCTION BOX

AC DISCONNECT SWITCH

DIGITAL METER

LOCKABLE CIRCUIT BREAKER

JB

DM

IN 63mm EMT CONDUIT STAMPS:
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NOTES:

1. METERING AND SYSTEM PROTECTION WILL BE
DONE AT NEW MAIN SERVICE PANEL. REFER TO
DRAWING ELECTRICAL BUILDING E002 FOR MORE
INFORMATION.

2. SOLAR SYSTEM GROUNDING TO BE
INTERCONNECTED TO BUILDING GROUNDING GRID.
PV RACKING SYSTEM AND MODULE FRAMES SHALL
BE BONDED AND CONNECTED TO THE SAME
GROUNDING SYSTEM IN ACCORDANCE WITH CEC
SECTION 64.

3. CONTRACTOR TO COMPLY WITH REQUIREMENTS
OF THE CEC RULE 64-218 AND CSA C22.2.

4. AC DISCONNECT SWITCH TO BE MOUNTED WITHIN
3 m OF NEW MAIN SERVICE PANEL.

5. SOLAR PV INVERTER TO HAVE INTEGRATED AC AND
DC DISCONNECTS

6. CONTRACTOR SHALL ENSURE SAME CONDUCTOR
MATERIAL (ALUMINUM/COPPER) IS USED OR
DISSIMILAR METALS ARE INTERCONNECTED WITH
APPROVED HARDWARE.

7. PROVIDE AND INSTALL CURRENT AND VOLTAGE
TAPS FOR THE DIGITAL METERING.

8. PROVIDE A SET OF LUGS PER SET OF CABLES PER
CIRCUIT BREAKER.

AC CABLE TRANSITION FROM
ROOF TO WALL FOLLOWING
EXISTING PIPING

NOT TO BE USED FOR CONSTRUCTION

FOR TENDER



203mm (TYP)

1220

20
3

35

PRESTRESSED STEEL WIRE ±10Ø
HOLLOW CORE 127Ø

RACKING

ANCHOR THROUGH HOLLOW CORE
WITH PLATE UNDER THE SLAB
(SEE RACKING MANUFACTURER)
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NOTES:

1. ALL MEASUREMENTS ARE IN mm UNLESS STATED
OTHERWISE

2. MAXIMUM ONE ANCHOR PER WIDTH OF SLAB (1220 mm)

3. ANCHORS MUST BE AT LEAST 600 mm FROM THE END
OF A SLAB LENGHT AND AT LEAST 600 mm FROM EACH
OTHER

4. ANCHORS MUST BE DRILLED IN THE CENTER OF
HOLLOW CORE WITHOUT DAMAGING THE
PRESTRESSED STEEL WIRE

NOT TO BE USED FOR CONSTRUCTION

FOR TENDER
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NOT TO BE USED FOR CONSTRUCTION

FOR TENDER

NOTES:

1. SUPPORTS SHALL BE ELEVATED ABOVE THE ROOF
SURFACE USING APPROVED DURABLOK-TYPE
RUBBER ROOFTOP SUPPORTS, OR APPROVED
EQUAL, SO THAT THE INVERTER/SUPPORT SYSTEM IS
NOT INSTALLED DIRECTLY ON THE ROOF MEMBRANE.

THIS DETAIL IS PROVIDED FOR REFERENCE ONLY
AND SHALL NOT BE USED AS A DETAILED
CONSTRUCTION OR SHOP DRAWING.

SEE NOTE 1
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