MECHANICAL NOTES

MECHANICAL DRAWINGS SHALL BE READ IN CONJUNCTION WWITH ALL OTHER DRAWINGS FOR THIS PROJECT.

1 GENERAL:
A CONFORM WITH APPLICABLE REQUIREMENTS OF THE MINISTRY OF LABOUR, AND THE OCCUPATIONAL HEALTH
AND SAFETY ACT AND REGULATIONS FOR CONSTRUCTION PROJECTS. o
2 DO COMPLETE INSTALLATION IN ACCORDANCE WiTH THE FOLLOWING:
| ONTARIO BUILDING CODE [ORC);
2 ASHRAE;
3 SMACNA,;
A4 NFPA,;
S5 ALL OTHER RELEVANT CODES AND STANDARDS, AS APPLICABLE.

.3 OBTAIN ALL PERMITS REQUIRED FOR THE INSTALLATION OF MECHANICAL TRADES WORK, ARRANGE FOR
INSPECTIONS AND TESTS, AND PAY ALL FEES AND COSTS FOR THE PERMITS, INSPECTIONS AND FEES. CBTAIN
PERMITS IMMEDIATELY AFTER NOTIFICATION OF AWARD OF CONTRACT.

4 PROVIDE DIGITAL AND HARD COPY OF COMPLETE QPERATING AND MAINTENANCE INSTRUCTIONS FOR
EQUIPMENT FURNISHED UNDER THIS CONTRACT. BIND INSTRUCTIONS IN 3-RING BINDERS, INCLUDE THE
FOLLOWING:

A SCHEMATIC DIAGRAM OF ELECTRICAL SYSTEMS.

2 CONTROL SHOP DRAWINGS AND CPERATING SEQUENCE INCLUDING WIRING OF COMPONENTS.
3 WIRING DIAGRAM OF CONTROL PANELS.

4 OPERATING INSTRUCTIONS, INCLUDING START-UP AND SHUT-DOWN PROCEDURE.

=] MAINTENANCE INSTRUCTIONS INCLUDING PREVENTIVE MAINTENANCE INSTRUCTIONS FOR

COMPONENTS OF THE EQUIPMENT.
6 COMPLETE PARTS LIST OF ASSEMBLIES AND THEIR COMPONENT PARTS, SHOWING MANUFACTURER'S
NAME, CATALOGUE NUMBER, AND NEAREST REPLACEMENT SOURCE.
7 LiST OF RECOMMENDED SPARE PARTS AND QUANTITY OF EACH ITEM TO BE STOCKED.
8 MANUFACTURERS' WARRANTIES AND GUARANTEES.
5 CLEAN ALL MECHANICAL SYSTEMS AT FROJECT COMPLETION.,
k< COMPLETE AS-BUILT DRAWINGS SHOWING ALL CHANGES AS WORK PROGRESSES.

2. CONTRACTOR QUALIFICATIONS:
4 ALLWORK TO BE CARRIED OUT IN ACCORDANCE WITH THE “TRADE QUALIFICATION AND APPRENTICESHIP ACT”
- AND REGULATIONS, BY PERSONS WHO HOLD THE FOLLOWING CERTIFICATES OF QUALIFICATION (AS
' APPLICABLE): .
! PLUMBER;
2 REFRIGERATION & AIR CONDITIONING SYSTEMS MECHANIC;
3 SHEET METAL WORKER.
2 ALL FUELS-RELATED WORK TO BE CARRIED OUT IN ACCORDANCE WITH TSSA REQUIREMENTS AND ONTARIO

REGULATION 215/01, “FUEL INDUSTRY CERTIFICATES” BY PERSONS WHO HOLD THE APPROPRIATE CERTIFICATES

FOR THE WORK BEING PERFORMED.,
3 EXISTING FACILITIES AND DEMOLITION:
.1 LOCATE AND PROTECT ALL EXISTING EXTERIOR SITE SERVICES.
~ RETAIN AND PROTECT ALL EXISTING INTERIOR SERVICES AND BUILDING FABRIC. MAKE GOQD ANY AND ALL
. DAMAGE RESULTING FROM THIS WORK.
.3 CONNECTIONS TO EXISTING SERVICES SHALL BE COORDINATED WITH THE OWNER,
A4 EXECUTE WORK WITH LEAST POSSIBLE INTERFERENCE OR DISTURBANCE TO NORMAL USE OF THE EXISTING
" BUILDING.
5 EXISTING SANITARY PIPING:
1 PERFORM A CAMERA INSPECTION OF THE EXISTING SANITARY SERVICE TO CONFIRM EXISTING
' SANITARY PIPE SIZE, LOCATION AND CONDITION. REPORT ANY PIPE BLOCKAGES, INADEQUATE SLOPES,
" LOW SPOTS, AND POOR CONDITION TO ENGINEER, FOR COMMENT AND DIRECTION.
2 FLOOR CUTTING:
K] CONDUCT THERMAL IMAGING OF THE FLOOR IN ALL AREAS OF FLOOR CUTTING AND REMOVAL,
TO LOCATE BURIED ELECTRICAL SERVICES {IF ANY).
2 CAREFULLY SAWCUT FLOOR TO PERMIT INSTALLATION OF NEW SANITARY PIPING.
3 REINSTATE FLOOR TO ORIGINAL CONDITION, FOLLOWING INSTALLATION OF NEW PLUMBING.
6 CUTTING AND PATCHING:
A EXECUTE CUTTING, FITTING AND PATCHING REQUIRED TO MAKE THE WORK FIT PROPERLY TOGETHER.
CUT AND PATCH FOR PROCESS, MECHANICAL AND ELECTRICAL WORK.
2 COORDINATE WORK WITH OTHER TRADES SO THAT THERE IS A MINIMUM OF CUTTING, EITTING AND
PATCHING.
3 DRILLING, CUTTING, FITTING AND PATCHING AND MAKING GOOD WHERE NECESSARY DUE TO FAILURE
TO DELIVER ITEMS TO BE BUILT IN TIME OR INSTALLATION IN WRONG LOCATION, SHALL BE EXECUTED
AS DIRECTED AT NO COST TO THE OWNER.
4 DRILLING AND CUTTING OF LOAD BEARING STRUCTURAL MEMBERS SHALL BE DONE ON PRIOR EXPRESS
WRITTEN PERMISSION OF THE ENGINEER FOR EACH INSTANCE.
5 CUT HOLES ACCURATELY, WITH SMOOTH, TRUE, CLEAN EDGES. FIT UNITS TO TOLERANCES TO BEST
STANDARD PRACTICE FOR APPLICABLE WORK.
6 HOLES IN BLOCK AND CONCRETE WORK SHALL BE SAWCUT OR CORE-DRILLED, AND SHALL NOT BE
MADE WITH A HAMMER GUN.
7 PATCHED WORK SHALL BE INVISIBLE, SIZE HOLES AND OPENINGS FOR PIPES SO AS TO ALLOW FOR
EXPANSION AND CONTRACTION OF SUCH PIPES.

4 FIXTURES AND EQUIPMENT:

N PROVIDE SHOP DRAWINGS AND PRODUCT DATA FOR ALL MECHANICAL FIXTURES AND EQUIPMENT FOR
APPROVAL, PRIOR TO PROCUREMENT.

2 INSTALL ALL MECHANICAL FIXTURES AND EQUIPMENT IN ACCORDANCE WITH MANUFACTURER'S
INSTRUCTHONS.

3 LOCATE ALL EQUIPMENT WITH CLEARANCES, AS REQUIRED BY THE MANUFACTURER, THE FUEL CODES, AND ALL
OTHER CODES AND REGULATIONS., INCLUDING THE FOLLOWING CLEARANCES:

PROPLR EQUIPMENT OPERATION;

TC PERMHT SUFFICIENT AIRFLOW AROUND EQUIPMENT,;

FOR EQUIPMENT SERVICE;

SUFFICIENT DISTANCE FROM COMBUSTIBLE MATERIAL;

WITH SUFFICIENT VENT CLEARANCES;

SUFHCIENT DISTANCE FROM ROOF £DGES OR OTHER HAZARDS;

SERVICE PLATFORMS FOR APPLIANCES INSTALLED 10 FT OR MORE ABOVE FLOOR;

WiTH FIXED ACCESS TO ROOF.
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5 EQUIPMENT SUPPLIED BY OTHERS:

g BRANCHES:

A1 " GENERAL CONTRACTOR SHALL ASSUME FULL REPONSIBILITY FOR COORDINATING MECHANICAL SERVICES AND 1 RECTANGULAR MAIN AND BRANCH: WITH RADIUS ON BRANCH 1.5 TIMES WIDTH OF DUCT 45 DEGREES

" CONNECTIONS FOR ALL EQUIPMENT, SUPPLIED BY MECHANICAL OR ANY OTHER TRADES.
2 ' MAKE ALL MECHANICAL SERVICE CONNECTIONS TO EQUIPMENT SUPPLIED BY OTHERS,

3 CONFIRM ALL SERVICE CONNECTIONS WITH MANUFACTURER AND SUPPLIER, PRIOR TO INSTALIATION. THIS

SHALL INCLUDE ALt CONNECTION SIZES, tOCATIONS AND DETAILS, AND SHALL TAKE INTO ACCOUNT -
EQUIPMENT CLEARANCES AND INSTALLATION REQUIREMENTS.

6 PIPING AND ESCUTCHEONS:
1 PROVIDE DIELECTRIC UNIONS AT ALL PIPENG LOCATIONS WHERE DISSIMILAR METALS ARE JOINED.

2 PROVIDE ESCUTCHEONS ON ALL PIPES PASSING THROUGH WALLS, PARTITIONS, FLOCRS AND CEILINGS,
CHROME, NICKEL PLATED BRASS OR TYPE 302 STAINLESS STEEL.
7 _ACCESS DOORS:

1 SUPPLY ACCESS DOORS, AS REQUIRED IN DUCTWORK AND WALL/CEILING ASSEMBLIES, TO ALL CONCEALED
MECHANICAL EQUIPMENT AND OPERATING DEVICES. ACCESS DOCRS IN WALL/CEILING ASSEMBLIES TO BE

ENTRY ON BRANCH.
2 ROUND MAIN AND BRANCH: ENTER MAIN DUCT AT 45 DEGRELS WITH CONICAL CONNECTION. -
3 PROVIDL VOLUME CONTROL DAMPER N BRANCH DUCT NEAR CONNECTION TO MAIN DUCT.

A MAIN DUCT BRANCHES: WITH SPLITTER DAMPER.
8 TRANSITIONS:
A DIWERGING: 20 DEGREES MAXIMUM INCLUDED ANGLE.

2 CONVERGING: 30 DEGREES MAXIMUM INCLUDED ANGLE.
9 FIRE STOPPING

A RETAINING ANGLLS ARQUND DUCT, ON BOTH SIDES OF FIRE SEPARATION IN ACCORDANCE WITH
SECTION.
2 FIRE STOPPING MATERIAL AND INSTALLATION MUST NOT DISTORT DUCT.

A0 DAMPERS:
A MANUFACTURE TO SMACNA STANDARDS.
2 SPLITTER DAMPERS:

INSTALLED BY OTHER TRADES. i FABRICATE FROM SAME MATERIAL AS DUCT BUT ONE SHEET METAL THICKN ES5 HEAU?ER W!TH
2 ACCESS DOORS SHALL BE FIRE-RATED TYPE, WHERE USED IN FIRE-RATED ASSEMBLIES, AND SHALL MATCH THE APPROPRIATE STIFFENING.
RATING OF THE ASSEMBLY. : 2 DOUBLE THICKNESS CONSTRUCTION.
3 CONTROL ROD WITH LOCKING DEVICE AND POSITION INDICATOR.
8 PIPE INSULATION: 4 ROD CONFIGURATION TO PREVENT END FROM ENTERING DUCT.
1 INSTALL IN ACCORDANCE WITH THERMAL INSULATION ASSOCIATION OF CANADA (TIAC) NAT!DNAL 5 PIVOT: PIANO HINGE.
STANDARDS. 6 FOLDED |LEADING EDGE.

2 MAX. FLAME SPREAD RATING: 25.
3 MAX. SMOKE DEVELOPED RATING: 50.
4 DOMESTIC COLD WATER {DCW}:

1 1” RIGID MOULDED MENERAL FIBRE WITH VAPOUR RETARDER JACKET.

2 INSULATE ALL PIPING IN FLOORS, WALLS AND CEILINGS, TO POINT OF FIXTURE CONNECTIONS.
5 DOMESTIC HOT WATER {DHW}:

1 1” RIGID MOULDED MINERAL FIBRE FOR PIPING UP TO 1-1/4” SiZE

2 1-1/2” RIGID MOULDED MINERAL FIBRE FOR PIPING 1-1/2” TO 3" SIZE.

3 INSULATE ALL PIPING IN FLOORS, WALLS AND CEILINGS, TO PQINT OF FIXTURE CONNECT!ONS
6 QUTER JACKET:

g CONCEALED LGCATIONS: ALL SERVICE JACKET.

2 EXPOSED LOCATIONS: PYC 3ACKET.

3 MECHANICAL/SERVICE ROOMS: PVC JACKET.

9 WATER SERVICE AND WATER SUPPLY PIPING:

1 ABOVE GROUND: COPPER TUBE, HARD DRAWN, TYPE L. CAN. OR US MANUFACTURE, INCLUDING FITTINGS.

LEAD-FREE SOLDER.

3 SINGLE BLADE DAMPERS:
1 FABRICATE FROM SAME MATERIAL AS DUCT, BUT ONE SHEET METAL THICKNESS HEAVIER.

V-GROOVE STIFFENED.

2 S1ZE AND CONMHGURATION TO RECOMMENDATIONS OF SMACNA.

3 LOCKING QUADRANT {WITH SHAFT EXTENSION TO ACCOMMODATE INSULATION THICKNESS, IE
REQUIRED).

4 INSIDE AND OUTSIDE NYLON END BEARINGS.

5 CHANNEL FRAME OF SAME MATERIAL AS ADJACENT DUCT, COMPLETE WITH ANGLE STOP.

4 MULTHBLADED DAMPERS:
1 FACTORY MANUFACTURED OF MATERIAL COMPATIBLE WiTH DULT,
2 OPPOSED BLADE: CONFIGURATION, METAL THICKNESS AND CONSTRUCTION TGO
RECOMMENDATIONS OF SMACNA,

3 BEARINGS: PIN IN BRONZE BUSHINGS.

4 LINKAGE: SHAFT EXTENSION WITH LOCKING QUADRANT.

5 CHANNEL FRAME OF SAME MATERIAL AS ADIACENT DUCT, COMPLETE WITH ANGLE STOP
A1 DUCT LEAKAGE: IN ACCORDANCE WITH SMACNA HVAC AIR DUCT LEAKAGE TEST MANUAL.
Az ALL DUCT AND SEAL MATERIALS TO HAVE A FLAME SPREAD RATING OF LESS THAN 25 AND A SMOKE .

2 WATER SUPPLY PIPING IS SHOWN SCHEMATICALLY. ALL PIPING SHALL BE CONCEALED UNLESS OTHERWISE DEVELOPED CLASSIFICATION OF LES5 THAN 50.
NOTED. 13 PROVIDE FLEXIBLE CONNECTIONS AT ALi EQUIPMENT DUCT CONNECTION POINTS.
3 INSTALL TUBING CLOSE TO BUILDING STRUCTURE TO MINHWIZE FURRING, CONSERVE HEADROOM AND SPACE,  -14  SOUND CONTROL:

GROUP EXPOSED PIPING AND RUN PARALLEL TO WALLS.

4 ISOLATE ALL EQUIPMENT, FIXTURES AND BRANCHES WITH VALVES.

5 TEST WATER SYSTEM AT 132 TIMES SYSTEM OPERATING PRESSURE OR MINIMUM 860 KPA, WHICHEVER IS
GREATER. TEST PRESSURE AND TIMEFRAME SHALL BE AS REQUIRED BY OBC 7.3.7.2.

A ALL SUPPLY AIR BRANCH DUCT LOCATIONS SHOWN ARE SCHEMATIC.
2 ALL SUPPLY AIR BRANCH DUCTS SHALL BE SEPARATED BY A MINIMUM HORIZONTAL DISTANCE OF 2X
THE BRANCH DUCT DIAMETER TO MINIMIZE SOUND TRANSFER.
12 ROOF CURBS:

6 FLUSH OUT, DISINFECT AND RINSE SYSTEM, PRIOR TO CONSTRUCTION COMPLETION. 1 ALL ROOF CURBS SHALL:
7 WATER HEATERS: 1 8E SEISMICALLY DESIGNED;
1 SHALL BE PIPED WITH HEAT TRAPS ON THE INLET AND OUTLET PIPING, AS CLOSE AS PRACTICAL TO THE -2 BE SLOPED TO ACCOMMODATE ROOF SLOPE, AS REQUIRED; o
TANK, IN ACCORDANCE WITH OBC 12.3.1.4, 3 EXTEND A MINIMUM OF 400 mm (16”} ABOVE THE FINISHED ROOF SURFACE. - -

2 TEMPERATURE AND PRESSURE RELIEF VALVES:
A MAXIMUM TEMPERATURE SETTING OF 210F {35F);
2 MAXIMUM PRESSURE SETTING OF 150 P5I;
.3 DISCHARGE PER OBC 7.6.1.12.

1 TERMINATE WITH AN INDIRECT CONNECTION PIPED TG FLOOR DRAIN, SUMP OR OTHER

SAFE LOCATION, WITH A 300mm AR BREAK; CR

.2 TERMINATL AT A DISTANCE NOT LESS THAN 150mm AND NOT MORE THAN 300mm
FROM A FLOOR AND DISCHARGE VERTICALLY DOWN, -
B TRAP SEAL PRIMIERS AND ACCESS TO THEM, SHALEL BE LOCATED IN THE WASHROOM OR AREA THAT THEY
SERVE.

10 _DRAINAGE, WASTE AND VENT PIPING:
A1 BELOW GROUND/FLOOR:
3 PVC DWV, TYPE SDR26 SDR35.
2 ABOVE GROUND:
d COPPER, TYPE DWV.
2 PVC DWV SOLID WALL SCHEDULE 40, CERTIFED TO CAN/CSA STANDARD B181.2, FOR
NONCOMBUSTIBLE CONSTRUCTION {FLAME-SFREAD RATING NOT MORE THAN 25 AND SMOKE
DEVELOPED CLASSIFICATION NOT MORE THAN 50 PER CAN/ULC-5102.2 - PLENUMS AND HIGH
BUILDINGS).
.3 PROVIDE CLEANOQUTS AS REQUIRED BY THE ONTARIO BUILDING CODE.
A VENT COMPLETE PLUMBING SYSTEM IN ACCORDANCE WITH THE ONTARIO BUILDING COBE.

11_DUCTWORK:
1 RECTANGULAR DUCT:
1 RIGID GALVANIZED STEEL, LOCK FORMING QUALITY TO ASTM AG53/A653M

2 THICKNESS, FABRICATION, RENFORCEMENT AND SUPPORT/ATTACHMENT TO ASHRAE OR SMACNA.

.2 ROUND DUCT:
1 RIGID GALVANIZED STEEL, LOCK FORMING QUALITY TO ASTM AB53/A653M

2 THICKNESS, FABRICATION, REINFORCEMENT AND SUPPORT/ATTACHMENT TO ASHRAE OR SMACNA,

13 DUCT INSUEATION:

1 REFER TO DRAWING FOR DUCT THAT 1S IDENTIEIED TO BE INSULATED.

2 INSTALL IN ACCORDANCE WiTH THERMAL INSULATION ASSOCIATION OF CANADA mAC} NATEONAL .
STANDARDS. :

3 . MAX. FLAME SPREAD RATING: 25.

4 MAX. SMOKE DEVELOPED RATING: 50.
5 THERMAL INSULATION - RECTANGULAR DUCT:
1 1” {R4.3} RIGID MINERAL FIBRE BOARD WITH VAPOUR RETARDER JACKET.
2 ALUMINUM JACKET WITH MOISTURE BARRIER.
-6 THERMAL INSULATION - ROUND BUCT:
.1 17 {R3.1} MINERAL FIBRE BLANKET WITH VAPOUR RETARDER JACKET.
2 ALUMINUM JACKET WITH MOISTURE BARRIER.

14 MECHANICAL FIRE PROTECTION:

A MECHANICAL CONTRACTOR RESPONSIBILITY:
1 REFER TO ARCHITECTURAL DRAWINGS, TO VERIFY LOCATION GF ALE FIRE SEPARATIONS AND FIRE-
RATED MEMBRANES.
.2 PROVIDE DRAWINGS FROM HILTI AND/OR 3M FOR FIRE PROTECTION OF ALL PiPING, DUCT AND

MECHANICAL ITEMS PENETRATING OR PASSING THROUIGH A FIRE SEPARATICON OR FIRE-RATED
ASSEMBLY, FOR REVIEW BY ARCHITECT AND ENGINEER,

3 ALL PIPING, DUCT AND MECHANICAL ITEMS SHALL BE TIGHTLY FITTED AND SEALED WITH FIRESTOPPING
MATERIAL AT ALL FIRE SEPARATIONS AND FIRE-RATED MEMBRANES.
2 ALL PIPING SHALL BE TIGHTLY FITTED AND SEALED WITH FIRESTOPPING MATERIAL AT ALL FIRE SEPARATIONS
AND FIRE-RATED MEMBRANES.
3 FIRE DAMPERS:
1 FIRE DAMPERS SHALL BE CAN/ULC-5112 (STANDARD METHOD OF FIRE TEST OF FIRE DAMPER
ASSEMBLIES) LISTED AND LABELLED.
2 FIRE DAMPERS SHALL BE NFPA 80 {STANDARD FOR FIRE DOORS AND OTHER OPENING PROTECTIVES),

NEPA 3DA (STANDARD FOR THE INSTALLATION OF AIR-CONDITIONING AND VENTHATING SYSTEMS),
AND NFPA 101 (LIFE SAFETY CODE} COMPLIANT.

1 FLEXIBLE BRANCH DUCT {PCRMITTED WITHIN 2m/6ft FROM QUTLET): .3 DUCTWOREK SHALL BE EITTED WITH EHRE DAMPERS AT ALL #IRE SEPARATHIONS AND FIRE-RATED
1 ALL METAL TYPE: TRIPLE LOCK, ALUMINUM CORRUGATED DUCT, MANUEACTURED USING AN MEMBRANES.
ALUMINUM STRIP. WHICH IS SPIRALLY WOUND AND MECHANICALLY JOINED TOGETHER 4 SUPPLY AND INSTALL ACCESS DOORS IN ARCHITECTURAL FINISH {WALL, CEILING OR ELOOR) TO ACCESS
FORMING AN AIR TIGHT AND LEAKPROOF SEAM. DULT, IN COMMON AREA WHERE POSSIBLE.
3 SEAL CLASSIEICATION: 5 SUPPLY AND INSTALL TIGHTLY-FITTED ACCESS DOOR IN DUCT TO ACCESS, INSPECT AND RESET FiRE
1 CLASS A: LONGITUDINAL SEAMS, TRANSVERSE JOINTS, DUCT WALL PENETRATIONS AND CONNECTIONS DAMPER.
MADE AIRTIGHT WITH SEALANT AND TAPE 6 TYPES: DYNAMIC - FOR USE N AIR HANDLING SYSTEMS THAT DO NOT SHUTDOWN UPON FIRE ALARM.
4 SEALANT: OIL RESISTANT, POLYMER TYPE FLAME RESISTANT DUCT SEALANT. 7 RATING: 1-1/2 HR (30MIN TO 2HR FIRE RESISTANCE RATING).
P TAPE: POLYVINYL TREATED. OPEN WEAVE FIBERGLASS TAPE. 2” WIDE. 4 ALL MECHANICAL MATERIALS USED WITHIN CEILING RETURN AIR PLENUMS SHALL HAVE FLAME-SPREAD
p FITTINGS ! ! RATING NOT MORE THAN 25 AND SMOCKE DEVELOPED CLASSIFICATION NOT MORE THAN 50 PER CAN/ULC-
1 FABRICATION: TO SMACNA. 5102.2.

2 RADIUSED ELBOWS,
1 RECTANGULAR: STANDARD WITH CENTRELINE RADIUS 1.5 THVES DUCT DIMENSION, WITH
SINGLE THICKNESS TURNING VANES.
2 ROUND: FIVE PIECE WITH CENTRELINE RADIUS 1.5 THMES DIAMETER.
3 MITRED ELBOWS, RECTANGULAR: WITH DOUBLE THICKNESS TURNING VANES.

HYDRONIC HEATING NOTES

1 GENERAL: o
A CONFORM TO REQUIREMENTS OF MECHANICAL GENERAL REQUIREMENTS AND SPECIFICATIONS.

2 _PIPE:
1 STEEL PIPE TO ASTM A53, GRADE B.
2 TO NPS 6, SCHEDULE 40, GROQVED END.

3. PIPE CCUPLINGS AND FITTINGS:

1 VICTAULIC QUICKVIC #107H RIGID COUPLINGS FOR STEEL TEMPERATURE RANGE -30 -
degF to 250 degF. .

2 VICTAULIC GROOVED END FITTINGS. _

4. VALVES:
1 - GLOBE VALVLES:
1 . - CIRCUIT BALANCING:
L DUCTILE {RON BODY AND SEAT, EPDM SEAL.
2 NPS 2 AND UNDER — THREADED END.

3 NPS 2-1/2 AND OVER - GROOVED END.
_ 4 VICTAULIC TA SERIES 78,
2 BALL VALVES:
d STAINLESS STEEL, BODY, END CAP AND BALL, WITH GROCGVED ENDS.
2 VICTAULIC SERIES 72635,

5. PRESSURE GAUGES:

1 DIAL TYPE, 0-100 P8I, CAST ALUMINUM, 4-1/2” DIAL, BRASS MOVEMENT, STAINLESS STEEL RING, 1%
ACCURACY, TO ASME B40.100.

2 TRERICE 6COCB.

6. THERMOMETERS:

1 5-1/2" RIGID STRAIGHT OR ANGLE, VALOX CASE, BRASS STEM, WITH STAINLESS STEEL THERMOWELL, 30
deg.F TO 240 deg.F., 2% ACCURACY. '
2 TRERICE HT30/31,

6, AUTOMATIC AR VENT:

1 THERMOPLASTIC WITH BRASS BASE, 50 PSI AND 230 deg.F. OPERATING RATINGS, WITH ISOLATION VALVE.
2 HONEYWELL BRAUKMANN EA1Z2A7002.

7. PIPE INSUELATION, COIOURING AND EFTTERING:

1 INSTALL IN ACCORDANCE WITH THERMAL INSULATION ASSOCIATION OF CANADA (TIAC) NATIONAL
STANDARDS.
2 MAX. FLAME SPREAD RATING: 25.
MAX. SMOKE DEVELOPED RATING: 50.
A HYDRONIC HEATING:
12”7 RIGID MOULDED MINERAL FIBRE WITHOUT VAPOUR RETARDER JACKET ON HWS AND HWR PIPING
.. AND HEADERS IN MECHANICAL ROOM.
.2 2" RIGID MOULDED MINERAL FIBRE WITHOUT VAPOUR RETARDER JACKET ON ALL NEW BRANCH
" PIPING.
-3 - OUTERJACKET: o
1 CONCEALED LOCATIONS: ALL SERVICE JACKET. =
2 EXPOSED LOCATIONS: PVC JACKET. '
3 MECHANICAL/SERVICE ROOMS: PVC JACKET,
5 COLOURING & LETTERING:
1 HOT WATER HEATING SUPPLY:

i

. - BACKGROUND COLOUR: YELLOW;
2 ~ TEXT AND ARROW COLOUR: BLACK;
3 LABEL: “HEATING SUPPLY” 30mm HIGH AT PIPE CHANGE OF DIRECTION AND 3m INTERVALS;
A4 DIRECTIONAL ARROWS: 100mm LONG x 50mm HIGH, AT PIPE CHANGE OF BIRECTION AND
3m INTERVALS;

.2 HOT WATER HEATING RETURN:
1 BACKGROUND COLOUR: YELLOW;
2 TEXT AND ARROW COLOUR: BLACK;
3 LABEL: “HEATING RETURN” 50mm HIGH AT PIPE CHANGE OF DIRECTION AND 3m INTERVALS;
4 DIRECTIONAL ARROWS: 100mm LONG x 50mm HIGH, AT PIPE CHANGE OF DIRECTION AND
3m INTERVALS;

8. SYSTEM TESTING:

1 PROVIDE 48 HR WRITTEN NOTICE TO ENGINEER OF DATE AND TiME OF TESTS.

2 INSULATE AND CONCEAL WORK QNLY AFTER TESTING AND APPROVAL BY ENGINEER.
3 MAINTAIN TEST PRESSURE IN PIPING FOR A MINIMUM OF 4 HOURS,

8, FLUSHING AND CLEANING:

.1 AT BEGINNING OF PROJECT, ISOLATE HYDRONIC ZONE PIPING THAT LEAVES BOILER ROOM, TO PREVENT
CONTAMINATION.

2 FLUSH AND CLEAN ALL NEW WORK WITHIN BOILER ROOM WITH CLEANING CHEMICALS DESIGNED TO
REMOVE DEPOSITS FROM CONSTRUCTION, INCLUDING LUBRICANTS, OIS, LOOSE MILL SCALE AND OTHER
DELETERIOUS MATERIALS.

.3 FLUSH AFTER PRESSURE TEST.

4 FLUSHING WATER SHALL BE TAKEN FROM BUHLDING POTABLE SUPPLY,

5 FLUSH WATER SHALL CONTAIN A CORROSION INHIBITOR AND A BIOCIDE AT LEVELS SUFFICIENT TO PREVENT
CORROSION AND KiLL BACTERIA IN SYSTEM.

RS ALL NEW PIPING SHALL BE PASSIVATED WITH TREATMENT CHEMICALS APPROVED FOR THIS PURPOSE, AND
TO PROVIDE A PROTECTIVE LAYER AGAINST CORROSION.

g REFILL COMPLETE SYSTEM (INCLUDING ZONE PIPING) AT END OF FLUSHING AND CIRCULATE FOR A
MINIMUM OF 4 HOURS. CLEAN OUT STRAINERS AND DRAIN COMPLETE SYSTEM.

.8 REFHL SYSTEM WITH CLEAN WATER ADDING TREATMENT CHEMICALS SUPPLIED BY OWNER TO MEET
EXISTING TREATMENT PROGRAM,

MOCK-LPS:
A - PREPARE MOCK-UPS OF TYPICAL FIRESTOP INSTALLATION OF THE FOLLOWING, FOR REVIEW AND
APPROVAL BY THE OWNER, ENGINEER AND MUNICIPAL BUILDING INSPECTOR:
3 DCW AND DHW PIPING — WALL AND CEILING/FLOOR FIRE SEPARATION;
2 FIRE DAMPER INSTALLATION — WALL AND CRILING/FLOOR FIRE SEPARATION,

2 ALL FIRESTOP INSTALLATIONS SHALL BE COMPLETED IN ACCORDANCE WITH THE APPROPRIATE
PRODUCT INSTALLATION INSTRUCTIONS, AND THE REFERENCED UL/ULC LISTING AND/OR TEST
STANDARD.

3 SUPPLY A COPY OF THE PRODUCT INSTALLATION iNSTRUCTIONS WITH ULC LISTING AND/OR TEST
STANDARD REFERENCE, FOR EACH INSTALLATION.

4 MOCK-UP MAY REMAIN AS PART OF WORK.

15 MECHANICAL IDENTIFICATION:

1
.2

IDENTIFY MECHANICAL EQUIPMENT WITH LAMICOID NAMEPLATES.
LABEL ALL PIPING AT LEAST ONCE IN EVERY ROOM, AND AT NO MORE THAN 7.5 m (25 £T) CENTERS.

16 EARTHQUAKE LOAD:

1

_ALL MECHANICAL WORK SHALL BE COMPLETED iN ACCORDANCE WITH THE EARTHQUAKE LOAD AND EFFECTS
" REQUIRED BY THE ONTARIO BUILDING CODE.
" MECHAMNICAL ELEMENTS AND COMPONENTS (EQUIPMENT, PIPES, DUCTS, ETC.), AND THEIR CONNECTIONS TO
. THE BUALDING SHALL BE CONSTRUCTED IN ACCORDANCE WITH THE SMACNA/ANS] SEISMIC RESTRAINT
- MANUAL OR OTHER GUIDELINE REFERENCED IN THE ONTARIO BURDING CODE.
- PROVIDE SHOP DRAWINGS FOR SUPPORT, CONNECTIONS AND SEISMIC RESTRAINT OF ALL MECHANICAL
©EQUIPMENT, PIPES AND DUCTS, INCLUDING, BUT NOT LIMITED TO:

1 ROOQFTOP HVAC EQUIPMENT;

-2 TYPICAL DUCT SUPPORTING SYSTEM;

3 TYPICAL SAN, DCW, DHW AND HYDRONIC PIPE SUPPORTING SYSTEM,.

THESE SHOP DRAWINGS SHALL BE DESIGNED AND SEALED BY A PROFESSIONAL ENGINEER {N THE PROVINCE GF
ONTARIO, WITH EXPERIENCE IN SE1SMIC ENGINEERING.

FOLLOWING PROJECT COMPLETION, SEISMIC ENGINEER SHALL PROVIDE A LETTER OF FINAL SITE REVIEW.
CONTRACTOR SHALL CARRY THE COST OF THE SEISMIC ENGINEERING, INCLUDING SITE REVIEWS, DESIGN AND
SHOP DRAWING PREPARATION.

17 _EQUIPMENT AND MATERIALS SUPPORT:

1

A

ALL MECHANICAL EQUIPMENT, PIPING, BUCTWORK, AND RELATED {TEMS SHALL BE SECURELY SUPPORTED,
ATTACHED AND FASTENED TO BUILDING STRUCTURE, AND SHALL NOT BE FASTENED TO THE ROOF DECK.

PIPE HANGERS AND SUPPORTS SHALL BE FABRICATED AND INSTALLED IN ACCORDANCE WITH MSS STANDARD
SP-58, PIPE HANGERS AND SUPPORTS - MATERIALS, DESIGN, MANUFACTURE, SELECTION, APPLICATION, AND
INSTALLATION.

PLATFORMS SHALL BE FABRICATED FROM STRUCTURAL GRADE STEEL MEETING THE REQUIREMENTS OF THE
ONTARIO BUHDING CODE, INCLUDING CSA STANDARD W52 WELDED STELL CONSTRUCTION, AND THE
REQUIREMENTS OF THE CANADIAN WELDING S8UREAU.

ZIP TICS ARE NOT PERMHTTLD.

18 COORDINATION:

1

INFORMATION INVOLVING ACCURATE DIMENSIONING OF THE BUILDING SHALL BE TAKEN FROM SITE BY
CONTRACTOR.

DRAWINGS ARE IN DIAGRAMMATIC FORM, INTENDED TO CONVEY THE SCOPE OF WORK AND GENERAL
ARRANGEMENT FOR EQUIPMENT. CGORDINATE PHYSICAL LOCATION OF ALL EQUIPMENT WITH OTHER TRADES
AND ALLOW FOR ANY ADDITIONAL PIPING, DUCTING, FITTINGS, SUPPORTS, £TC., IN ORDER TO AVOID
INTERFERENCE AND FACILITATE THE WORK.

CONTRACTOR TO MAKE ANY NECESSARY MODIFICATIONS OR ADBITIONS, WITHOUT CHARGE, TO
ACCOMMODATE SITE CONDITIONS AND COORDINATION.

COORDINATE ALL MECHANICAL EQGUHPMENT WIRENG INCLUDING LOW VOLTAGE CONTROL WIRING, WITH
ELECTRICAL TRADES.

19 START-UP, COMMISSIONING AND TRAINING:

1

2

COMMISSIONING:
A START-UP AND COMMISSION THE FOLLOWING SYSTEMS:
1 PLUMBING FIXTURES;
2 HVAC.

.. .2 _. - PERFORM SYSTEMATIC TESTS, PROCEDURES AND CHECKS ON SYSTEMS, AS

- FOLLOWS:
Lol TO VERIFY OPERATION IN ACCORDANCE WITH CONTRACT DOCUMENTS, DESIGN CRITERIA AND
INTENT, AND MANUFACTURER’S REQUIREMENTS;
.2 TO ENSURE APPROPRIATE DOCUMENTATION IS PROVIDED;
3 TO EFFECTIVELY TRAIN BUILDING OPLRATIONAL STAFF.

-3 i SYSTEMS ARE TO BE OPERATED AT FULL CAPACIHTY, WITH CCRRECTION OF ALL DEHCIENCIES AND

ABRIUSTMENTS TO MEET OPTIMUM PERFORMANCE.

L4 PROVIDE WRITTEN REPORT AT END OF COMMISSIONING QUTLINING EQUIPMENT GPERATIONAL

CONDITIONS AND PARAMETERS.

TESTING, ADJUSTING AND BALANCING:

1 TEST, ADAIST AND BALANCE {TAB} ALL PLUMBING AND HVAC EQUIPMENT AND SYSTEMS; INCLUDING
THE FOLLOWING:

1 ROOFTOP PACKAGED HVYAC UNITS;
5 EXHAUST FANS.
2 TAB SHALL BE PERFORMED BY A THIRD PARTY TESTING AGENCY, QUALIHED TO ONE OF THE
FOLLOWING:
1 ASSOCIATED AIR BALANCE COUNCIL, {AABC}, NATIONAL STANDARDS FOR TOTAL SYSTEM
BALANCE.

2 NATIONAL ENVIRONMENTAL BALANCING BUREAL (NEBB), , PROCEDURAL STANDARDS FOR
TESTING, ADIUSTING, BALANCING OF ENVIRONMENTAL SYSTEMS.
3 SHEET METAL AND AIR CONDITIONING CONTRACTORS' NATIONAL ASSOCIATION {SMACNAJ,
HVAC TAB HVAC SYSTEMS - TESTING, ADJUSTING AND BALANCING.
3 TAB PROCEDURE SHALL BE COMPLETED IN ACCORDANCE WITH ASHRAE STANDARD 111,
MEASUREMENT, TESTING, ADJUSTING AND BALANCING OF BUILDING HVAC SYSTEMS,

A PROVIBE DETAILED REPORT AT END OF TAB, IN ACCORDANCE WITH THE REPORTING PROCEDURES OF
ASHRAE STANDARD 111,

DEMONSTRATION AND TRAINING:

.1 . DEMONSTRATE OPERATION AND MAINTENANCE OF EQUIPMENT AND SYSTEMS TO OWNER'S

' " PERSONNEL ONE WEEK PRIOR TO DATE OF FINAL INSPECTICN

2 PRIOR TO DEMONSTRATION AND TRAINING, ENSURE THAT EQUIPMENT HAS BEEN INSPECTED AND PUT
INTO OPERATION, INCLUDING COMPLETION OF COMMISSIONING AND TESTING, ADJUSTING, AND
BALANCING.

3 DEMONSTRATE START-UP, OPERATION, CONTROL, ADIUSTMENT, TROUBLE-SHOOTING, SERVICING, AND
MAINTENANCE OF EACH ITEM OF EQUIPMENT,

A INSTRUCT PERSONNEL IN PHASES OF OPERATION AND MAINTENANCE USING OPERATION AND

MAINTENANCE MANUALS AS BASIS OF iINSTRUCTION. REVIEW CONTENTS OF MANUAL IN DETAIL TO
EXPLAIN ASPECTS OF OPERATION AND MAINTENANCE,

5 ENSURE AMOUNT OF TIME REQUIRED FOR INSTRUCTION OF EACHITEM OF EQUIPMENT OR S5YSTEM AS
FOLLOWS:
1 HYAC SYSTEM — 4 HOURS OF INSTRUCTION.
2 CONTROL SYSTEM — 4 HOURS OF INSTRUCTION,

LEGEND - PLUMBING

DCW
- - DOMESTIC COLD WATER PIPE

DHW
—_——— - DOMESTIC HOT WATER PIPE

........... - DOMESTIC HOT WATER

DHWR
RETURN PIPE

SAN
SANITARY PIPE

V
SANITARY VENT PIPE

————————————— STORM PIPE

STM
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ROOFTOP UNIT SCHEDULE - with Electric Heat to Temper Air only NOTES:
UNIT DESCRIPTION SUPPLY AR OUTDR | EFF. COOL | HEAT ELECTRICAL ACCEPTABLE NOTES LEGEND - HVAC -
AR TC VOLT | PHASE | MCA MOCP PRODUCT
(cfm) (ESP) (cfm) | (SEER) | (Mbtu/hr) | (kW) 1. ALL MECHANICAL WORK SHALL BE CAREFULLY COORDINATED WITH THE
RTU-4A |PACKAGED 1600 1.5 300 2.9 8 12 208 44 45 |TRANE BASE UNIT. CFM CUBIC FEET PER MINUTE SIZE REGISTER, GRILLE, DIFFUSER GENERAL CONTRACTOR AND THE ROOFING CONTRACTOR
RTU-4B |ROOFTOP HVAC UNIT #THK HIGH ROOF CURB - INSULATED AND SEISMIC Us LITRES PER SECOND TVPEIRATE IDENTIFICATION . .
ELECTRIC COOLING INTEGRAL ENERGY RECOVERY VENTILATOR E n I n ee rl n Ltd
CARRIER WITH ERV WHEEL - 72% MINIMUM EFFECTIVENESS DAMPER 2. PROVIDE SEISMIC DESIGN, SEISMIC SHOP DRAWINGS AND SEISMIC g .
LENNOX ECONOMIZER OPERATION b REVIEW FOR ALL MECHANICAL EQUIPMENT.
RTU-5A |PACKAGED 2000 17 400 12.9 60 12 208 44 45 |YORK RELIEF DAMPER
RTU-5B |ROOFTOP HVAC UNIT HAIL GUARD Brockville, Ontario (613)349-0555
ELECTRIC COOLING FIRE DAMPER 3. ALL NEW ROOF CURBS SHALL BE A MINIMUM OF
COOLING SECTION: FD 400mm (16in) IN HEIGHT ABOVE THE NEW ROOF SURFACE.
TWO STAGE THIS SHALL BE CAREFULLY COORDINATED WITH THE
RTU-6A |PACKAGED 2400 19 500 112 72 18 600 29 30 LOW AMBIENT OPERATION GENERAL CONTRACTOR AND THE ROOFING CONTRACTOR.
ROOFTOP HVAC UNIT HOT GAS REHEAT DEHUMIDIFICATION SMOKE/FIRE DAMPER
ELECTRIC COOLING SFD
HEATING SECTION:
MAlERE EXHAUST AIR
EA
BLOWER:
ECM MOTOR W ELECTRONIC SPEED CONTROL
SOFT START OUTDOOR AIR
ADJUSTABLE SP OA
BLOWER PROVING SWITCH
FILTER: RETURN AIR
MERV 13 RA
DIRTY FILTER SENSOR EXHAUST FAN
WITH INSULATED ROOF CURB
ELECTRICAL: SUPPLY AIR RIGIDLY FASTEN EXHAUST FAN TO CURB
THROUGH BASE WITH WEATHERPROOF DISC. SWITCH SA WITH SEISMIC DESIGN/REVIEW
GFCI SERVICE OUTLET WITH WEATHERPROOF COVER
PHASE/VOLTAGE PROTECTION DUCT SECTION
EXHAUST AIR
STANDARD OF CONTROLS:
ACCEPTANCE BACS I I
DUCT SECTION
] |RETURNAR | | 5 | 2026-03-30 | FOR PERMIT AND TENDER
ROOFTOP UNIT SCHEDULE - with Electric Space Heat
UNIT DESCRIPTION SUPPLY AR OUTDR | EFF. COOL | HEAT ELECTRICAL ACCEPTABLE NOTES DUCT SECTION SUPPLY AND INSTALL CURB, FLASHING 4 2025-10-31 FINAL REVIEW
AR T VOLT | PHASE | MCA | MocCP PRODUCT ><] |suprLyAR / QEEEVI\QIIET%TS(E)%;ECC);%FF'{'X(\/;V Nas
(cfm) (ESP) (¢fm) | (SEER) | (Mbtuhr) | (kW) ‘ o 3 2025-10-24 FOR REVIEW
RTU-5C |PACKAGED 2000 1.7 400 12.9 60 27 208 83 90 [TRANE BASE UNIT.
ROOFTOP HVAC UNIT #THK HIGH ROOF CURB - INSULATED AND SEISMIC ] TURNING VANES
ELECTRIC COOLING INTEGRAL ENERGY RECOVERY VENTILATOR L, 2 2025-10-03 FOR REVIEW
ELECTRIC HEATING CARRIER WITH ERV WHEEL - 72% MINIMUM EFFECTIVENESS
LENNOX ECONOMIZER OPERATION
RTU-6B |PACKAGED 2400 19 500 1.2 72 36 800 49 50  |YORK RELIEF DAMPER 1 2025-09-11 FOR REVIEW
RTU-6C |ROOFTOP HVAC UNIT HAIL GUARD ,' ,'
RTU-6D |ELECTRIC COOLING 0 2025-08-28 PRELIMINARY
ELECTRIC HEATING COOLING SECTION:
TWO STAGE
LOW AMBIENT OPERATION 1 EXHAUST FAN NO DATE REVISION
HOT GAS REHEAT DEHUMIDIFICATION :
MO002 SCALE: NOT TO SCALE
HEATING SECTION:
MULT-STAGE
BLOWER:
ECM MOTOR W ELECTRONIC SPEED CONTROL )
SOFT START
ADJUSTABLE SP
BLOWER PROVING SWITCH
ROOFTOP UNIT
FILTER: WITH INSULATED ROOF CURB
MERV 13 RIGIDLY FASTEN ROOFTOP UNIT TO CURB
DIRTY FILTER SENSOR WITH SEISMIC DESIGN/REVIEW
ELECTRICAL: =0
THROUGH BASE WITH WEATHERPROOF DISC. SWITCH
GFCI SERVICE OUTLET WITH WEATHERPROOF COVER
PHASE/VOLTAGE PROTECTION
STANDARD OF CONTROLS:
ACCEPTANCE BACS
BOILER SCHEDULE PLUMBING FIXTURE SCHEDULE
UNIT DESCRIPTION HEATING ELECTRICAL ACCEPTABLE PRODUCT NOTES UNIT DESCRIPTION PIPE SIZE ACCEPTABLE PRODUCT NOTES |
— TS0 PERBE — BEK S TRAP |WASTE VENT | DCW | DHW SUPPLY AND INSTALL CURB, FLASHING
i) | Gn) | @(n) | (n) | Gn) / AND WEATHER PROOFING
(mm) | (mm) | (mm) | (mm) | (mm)
(kW) V) (PH) (A) A) SF-RAW |FAUCET - - - 112 - |DELTA FOR WATER SAMPLE TESTING REFER TO ROOFING DRAWINGS
B-1 |BOILER 105 600 3 106 150 BOILER: UNIT: SF-TREATED |SINGLE LEVER 12
B-2 |ELECTRIC LOCHINVAR #KEB FULLY MODULATING SINGLE SUPPLY ROOF
OPERATING SET-POINT TO 215 DEG.F
ASME-CERTIFIED, STEEL PRESSURE VESSEL FD-1 ;E%%E DRAIN ?5 35 1-;;2" 1;’; m;;fs FD-100 EKETT%%%RBEBEH
;gOPZIS:?\SSEIL(I\T}E\BLSEESSURE HEAVY DUTY MIFAB #MIR-500-NPB PRESSURE DROP TRAP SEAL PRIMER NICKEL BRONZE STRAINER
AT WEDED DESER MIFAB #MI-GAP-NPB AIR GAP FITTING TRAP SEAL PRIMER IN CABINET IN SERVICE ROOM 2 ROOFTOP UNIT CLIENT
INCLUBDCIEI.LER R EYEWASH FIXTURE SCHEDULE MO002 SCALE: NOT TO SCALE S H O ALT S
UNIT DESCRIPTION PIPE SIZE ACCEPTABLE PRODUCT NOTES
HIGH LIMIT WITH MANUAL RESET AT E Ve G T 5o T o
AUTOMATIC RESET HIGH LIMIT i | am | | ) | )
MANUAL RESET LOW WATER CUTOFF @m) | (mm) | mm) | mm) | mm) 100mm (4in) & ZABAC K
TEMPERATURE AND PRESSURE GAUGE EW-1 |EYE/FACE WASH 1-1/4" | 1-1/4" [ 1-1/4" | 1/2" | 1/2" |BRADLEY STAINLESS STEEL BOWL
PRESSURE RELIEF VALVE BARRIER FREE 32 32 32 13 13 |#S519214Y UNIT GALV. STEEL PIPING .
OUTDOOR TEMPERATURE SENSOR PEDESTAL-MOUNTED #S519-2000 MIXING VALVE SAFETY YELLOW PAINT ArC h |te CtS Ltd .
MIXING VALVE
ELECTRICAL: . .
ALARM BELL K t O t
FRONT DOOR SOLENOID INTERLOCK I n g S O n ) n a rl O
GROUND FAULT DETECTION RELAY EXHAUST FAN SCHEDULE ] _—
CONTROL ENABLE/DISABLE E-STOP BUTTON UNIT DESCRIPTION AIRFLOW ELECTRICAL ACCEPTABLE NOTES c
POWER & ENERGY METER VOLT [ PHASE [ MCA MOCP PRODUCT N PROJECT:
HIGH VOLTAGE PLEXIGLASS SCREEN (cfm) (ESP) or HP E O O I
EF-ELEC |EXHAUST FAN 150 0.125 120 1 114 15 |CANARM NEW UNIT: = M C A V/ P H
CONTROL: ELEC RM GREENHECK ROOF CURB S neeee y e e OXFO RD O N
DIGITAL OPERATING CONTROL EF-KIT |EXHAUST FAN 450 0.25 208 1 13 15 |PENNBARRY #DX (INSULATED AND SEISMIC) w
MULTI-COLOR GRAPHIC LCD DISPLAY KITCHEN GRAVITY BACKDRAFT DAMPER
BACS SYSTEM COMPATIBLE EF-WR |EXHAUST FAN 1000 05 208 1 173 15 BIRDSCREEN E L E C P N L # CCT # RI D E A U
WASHROOM CURB ADAPTOR y
NEW ELEC. DISCONNECT SWITCH .
BOILER SYSTEM PUMP SCHEDULE P u bl Te: Sch OOI
UNIT DESCRIPTION CAPACITY CONN. ELECTRICAL ACCEPTABLE PRODUCT NOTES EF-SR [EXHAUST FAN 500 0.25 208 1 13 15 |CANARM NEW UNIT:
FLOW HEAD VOLT PHASE POWER SERVICE ROOM GREENHECK TWO SPEED . .
usgem) | () (in) V) HP) PENNBARRY #DX ROOF CURB SV(I)_II_\IJIF\IQA(_IJ_'IE'OF'{: SEAALPLP??UB;/I\'{‘I‘IE’ LABEL SHOP DRAWINGS ENGRAVED LAMICOID LABEL O XfO rd M | I I S O n t a rl O
PS-1 |BOILER SYSTEM PUMP 110 60 3 208 3 5 |ARMSTRONG VERTICAL IN-LINE PUMP (INSULATED AND SEISMIG) PRIOR % M?ANSF ACTUROE 3mm (1/8in) THICK ’
PS-2 #4300 VARIABLE FREQUENCY DRIVE SRR Ve PR ER ADHESIVE AND RIVET-FASTEN TO
BRESCREEN UNIT OR EQUIPMENT
CURB ADAPTOR
NEW ELEC. DISCONNECT SWITCH DRAWING:
3 EQUIPMENT LABEL
MO002 SCALE: NOT TO SCALE M E C HAN I CAL
REGISTER, GRILLE & DIFFUSER SCHEDULE
UNIT DESCRIPTION CONSTRUCTION CONFIGURATION FRAME FINISH ACCEPTABLE PRODUCT NOTES
PATTERN BLADE DEFLECTION
SPACING (deg) EXISTING EQUIPMENT SUMMARY .
S1 |SA DIFFUSER STEEL 4 CONE - E LAY-IN INVERTED T WHITE EH PRICE - - - SCh ed u |eS & Detalls
CEILING FIXED DRYWALL FLANGE #SCD STEEL This form shall be completed by Mechanical and Electrical Contractors
SQUARE CONE AIR PATTERN . . . . . ) L . .
OR APPROVED EQUAL to verify all existing equipment operating conditions prior to submission of shop drawings for new equipment
S2 |LOUVRED SA GRILLE
GYMNASIUM Number Unit Desciption Duct Size (As Applicable) Airflow Rate ( As Applicable) Hydronic Pipe (As Applicable) Electrical
_ Supply Return Exhaust Supply ESP Return ESP Exhaust ESP Supply Return Flow Elec Pnl |Amp/Pole HP Amperage| Voltage Phase
R1 |EGG CRATE RA ALUMINUM FIXED GRID 25x25x25mm, 1x 1x 1in 0 LAY-IN INVERTED T WHITE EH PRICE DESIGN BY:
CEILING DRYWALL FLANGE #32 M. MORRIS
PS-1 |EXISTING BOILER SYSTEM PUMP - - - - - - - - -
OR APPROVED EQUAL DRAWN BY: AM
RZ2 |LOUVRED RA GRILLE STEEL SINGLE 19mm, 34 in ADJUSTABLE STANDARD WHITE EH PRICE o
CEILING/WALL DEFLECTION PARALLEL 32mm, 1.25in #530 STEEL SINGLE PS-2  |EXISTING BOILER SYSTEM PUMP - - - - - - - - - DATE-
ADJUSTABLE TO LONG DIM - JUL 2025
SRAPTRINEDEGUAL EF-KIT |Exhaust Fan - - - PROJECT No.: 921
EF-WR |Exhaust Fan - - - SCALE:

AS SHOWN




BUILDING AUTOMATION & CONTROL {BAC) SYSTEM 3. BAC SYSTEM: 5. PRODUCTS: 7. ACCEPTABLE CONTRACTORS:
BUILDING AUTOMATION MAIN SYSTEM NOTES: 1 BAC SYSTEM DESIGN TO BE JACEBODD AS THE MAIN UNIT WITH BACNET CONTROLLERS AND 1 BUILDING AUTOMATION SYSTEM SHALL BE INTEGRATED TO THE BOARD DFFICES BUILDING A AINSWORTH INC.: JOEY HOULE, PROJECT MANAGER, JOEY.HOULE@AINSWORTH.COM
AN D NTR L Y TEM : DEVICES. " ENTERPRISE MIANAGEMENT SYSTEM USING A JACE NETWORK CONTROLLER TO PERMIT REMOTE 100-2935 CONRQY RD, OTTAWA, ON K1G 6C6, T. 613-702-0427, T. 888-393-5553
1 GENERAL: 2 BAC SYSTEM TO USE TRIDIUM JIACEB000 N4 THAT WILL HAVE TO HAVE THE SOFTWARE REVISED TO + OPERATOR CAPABHLITIES TO MONITOR CONTROL, PERFORM PROGRAMMING CHANGES, AND 2 HONEYWELL LTD.: JIM KEESLING, GENERAL MANAGER-CUSTOMER SERVICE
- RAL: REACE : T\ : : T THE UNIT . - ARCHIVE ALARMS AND TREND THROUGH THE USE OF A WEB BROWSER LISING 1P, ADDRESSING. Jca. o
3 T1S THE RESPONSIBILITY OF THE GENERAL CONTRACTOR TO ENSURE THAT THE BUILDING INTERFACE WITH UCDSB EXISTING NETWORKS AND SOFTWARE VERSIONS, 50 THAT THE UNITS CAN PR davidan i et i st (EXCEL 5000 SERIES CONTROLLERS), T. 416-758-2820, F. 416-758-2740
GENERAL NOTES . COMMUNICATE WITH UCDSE SERVERS. : 3 LAR-MEX: ERIC MONTAMBEAULT, VICE PRESIDENT (DISTECH SYSTEM), EMONTAMBEAULT@LAR-
~ AUTOMATION AND CONTROL {BAC) SYSTEM HAS ALL EQUIPMENT, REQUIRED TO FURNISH AND 3 BAC SYSTEM TO BE SET UP FOR POSSIBLE FUTURE ALL HTML BAC SYSTEM UPGRADE FOR ALL SITES ' - AND LONTROLLERS. MEX.COM . .
- INSTALL A FULLY OPERATIONAL BAC SYSTEM, INCLUDING {BUT NOT LIMITED) TO THE FOLLOWING. ' ' -3 - ALL CONTROLLERS TO BE INSTALLED IN NEMA ENCLOSURES EVEN IF INSTALLED IN CEILING SPACES. ttro A
_ 4-5509 CANOTEK ROAD, OTTAWA, ON K1J 98, T.613-747-1563, F. 613-747-2435
A CONNECTION TO EXISTING PRIMARY WORKSTATION WITH OPERATING SYSTEM AND , -4 . SYSTEM MAIN OUTDOOR AIR SENSOR TO BE A “VAISALA HMS112". ’ ’ ’ ’ "
o : . ; 4. SHOP DRAWINGS: : 4 B. LUNDY/CARMICHAEL: BROCKVILLE, ON, TEL. (613)342-7820
: e . SOFTWARE; 5 ACTUATER HYDRONIC CONTROL VALVES TO BE BELIMO ZONE TIGHT VALVES. NORMALLY OPEN/FAIL
1 S U P PLY AN D | N STALL N EW JACE BACS . : Bt PROVIDE SHOP DRAWINGS IN ACCORRANCE WITH MECHANICAL GENERAL REQUIREMENTS, R .5 REGULVAR: STEPHAN RIFFAULT, P.ENG, SALES REPRESENTATIVE, {DELTA CONTROLS SYSTEMS)
. _ 2 ALL NEW CONTROL, INPUT AND OUTPUT DEVICES IN ALL NEW MECHANICAL AND 5 BEFORE START OF CONSTRUCTION. PROVIDE SHOP DRAWINGS CONSISTING GF: OPEN. ’ , ’
BACS WORK SHALL BE TURNKEY AND RN ELECTRICAL EQUIPMENT. ' * - 6 WASHROOM AND CORRIDORS TO HAVE PLATE SENSORS TO WITHSTAND BOSSIBLE DAMAGE. 1250 OLD INNES RD. UNIT 518, OTTAWA, ON K1B 513, T.613-565-2123, F. 613-565-8895 Brockville, Ontario (613)349-0555
3 ALL NEW ELECTRICAL POWER WIRING. CONDUIT AND TRANSFORMERS TO ALL NEW 1 WIRING AND PIPING DIAGRAMS, SHOW CONDUIT SIZE AND SPARE CAPACITY, PROVIDE - 6 TRANE — OTTAWA: STEVE MEINCKE, SMEINCKE@TRANE.COM
FULLY OPERATIONAL ; CONTROL DEVICES: d INTERFACE WIRING DIAGRAMS COMPLETE WITH TERMINATION CONNECTIONS FOR _ 1024 MORRISON DRIVE, OTTAWA, ON K2H 8H7, T. 613-820-8111
’ EXISTING EQUIPMENT AND EQUIPMENT SUPPLIED BY OTHERS. INDICATE SIGNAL - .
4 ALL NEW CONTROL WIRING AND CONDUIT TS ALL NEW CONTROL DEVICES; 5 SHOP DR SFNG FOR EACH E?PUT,’OUT UT POINT SHOWING ALL INEORMATION LEVBS 6. - WIRING:
5 ALL OTHER DEVICES, WIRING AND APPURTENANCES FOR A FULL OPERATIONAL AND : A ‘ y L ION- .1 - BACCONTROL SYSTEM SHALL BE A WIRED SYSTEM. NO WIRELESS SHALL BE ACCEPTED,
2. SUPPLY AND INSTALL A NEW COMPUTER COMPLETE SYSTEM. - ASSOCIATED WITH EACH PARTICULAR POINT INCLUDING: _ .2 - ALLWIRING ASSOCIATED WITH AND REQUIRED BY THE BAC SYSTEM SHALL BE THE RESPONSIBILITY
WORKSTATION WITH ALL HARDWARE el SENSINGELEMENT TYPE AND LOCATION. " OFTHIS CONTRACTOR, THE TERM "WIRING” SHALL BE CONSTRUED TO INCLUDE FURNISHING OF
2 SCOPE OF WORK: S0 2 TRANSMITTER TYPE AND RANGE. . ... WIRE, TRANSFORMERS, CONDUIT, MISCELLANEQOUS MATERIAL AND LABOUR AS REQUIRED TO
AND SOFTWARE FOR SYSTEM : | AL NEW FRONT END 7.3 DETAWSOF ASSOCIATED FIELD WIRING SCHEMATICS, SCHEDULES AND o INSTALL A TOTAL WORKING SYSTEM. IF DEPARTURES FROM THE CONTRACT DRAWINGS ARE
‘ : ) _ ] : S - TERMINATIONS. -+ DEEMED NECESSARY BY THE CONTRACTOR, DETAILS OF SUCH DEPARTURES, INCLUDING CHANGES
2 Egmg&g&;woaksmﬂom AND SOFTWARE WITH GRAPHICS FOR AL SYSTEMS AND MECHANICAL S 4 PNEUMATIC SCHEMATICS AND SCHEDULES, " INRELATED PORTIONS OF THE PROJECT AND THE REASONS THEREFORE, SHALL BE SUBMITTED WiTH
5 POINT ADDRESS. ) © THE DRAWINGS TO THE CONSULTANT FOR APPROVAL. WIRING TO CONFORM WITH ELECTRICAL
3 m—;;i\;vfe%zfmfggffﬁﬁEﬁi@?i&iig@iﬁ%ﬂ?ﬁ? NEW SYSTEM CONTROLLERS, AND SHALL 6 SETPOINTS, CURVES, GRAPHS, ALARM LIMITS {H + L, 4 TYPES} AND SIGNAL RANGE. . SPECIFICATIONS AND CONTRACT DOCUMENTS.
’ > Lo _ 7 MANUFACTURER'S RECOMMENDED INSTALLATION INSTRUCTIONS AND 3 - NOCABLES ARE TO BE ROUTED ACROSS OPEN AREAS.
-4 CONTROLS CONTRACTOR SHALL BE RESPONSIBLE FOR INSTALLING ALL HVAC AND ELECTRICAL _ PROCEDURES FOR EACH TYPE OF SENSOR AND/OR TRANSMITTER, . IF CABLES HAVE TO BE INSTALLED IN EXPOSED LOCATIONS, THEY SHALL BE INSTALLED IN EMT
. Q:I:E:\f\s?gi:EHRESE:;REEL%FD?CQ:E?F?ETELE??ES?SE{?&G OF THE FOLLOWING: "3 CONTROL SCHEMATICS WITH NARRATIVE DESCRIPTION AND CONTROL DESCRIPTION LOGIC FULLY ~+ CONDUIT, PAINTED TO MATCH.
) ' o SHOWING AND DESCRIBING OPERATION AND/OR MANUAL PROCEDURES AVAILABLE TO ACHIEVE © AL CONDUIT ROUTING TO BE APPROVED BY UCDSB PROJECT MANAGER PRIOR TO INSTALLING.
A OUTDOOR AR TEMPERATURE AND RELATIVE HUMIDITY. - PROPER OPERATION OF THE BUILDING. A " CABLES THAT ARE ROUTED ABOVE SUSPENDED CEILINGS SHALL BE ROUTED USING J HODKS SPACED
-2 ROOM TEMPERATURE SENSORS (THERMISTOR TYPE} AS INDICATED 4 COMPLETE SYSTEM CDL'S INCLUDING COMPANIGN ENGLISH LANGUAGE EXPLANATIONS ON THE MINIMUM 1.5m {5 FT) APART. )
3 WATER METER —~ DALY AND TOTAL CONSUMPTION USAGE IN CU.M. . : JHOOKS TO BE SECURED OFF OPEN WEB STEEL JOISTS OR BUILDING STRUCTURE. NOT TO BE
: SAME SHEET {USE DIFFERENT FONTS AND ITALICS}, CDL'S MUST CONTAIN THE LNERGY
4 NATURAL GAS METER — TOTAL CONSUMPTION IN CU.M. _ OPTIMIZATION PROGRAMS SPECIFIED ELSEWHERE MOUNTED OFF PENCIL ROD.
5 ELECTRICAL METER — TOTAL CONSUMPTION IN KWH, PHASE MONITORING. : 5 '_ A LISTING AND EXAMPLE OF ALL REPORTS ) 5 CABLES SHALL BE GROUPED TOGETHER USING YELCRO STRAPS, NO ZiP TIES PERMITTED.
6 SCHOOL BELLS WITH A MANUAL SWITCH IN MAIN OFFICE FOR RINGING OR STOP RINGING. % A LISTING OF ALL TIMIE SCHEDULES ‘ 6 NUMBERED TAPE MARKINGS WITH LABEL INDICATING PANEL & POINT NAME WHERE APPLICABLE
: " 1 MANUAL/ON/OFF/AUTO. - - ' ' ON ALL WIRING AT PANELS, JUNCTION BOXES, SPLITTERS, CABINETS, OUTLET BOXES AND DEVICES.
7 SCHOOL CLOCKS — TIME SET. 7 PROVIDE VALVE SCHEDULE INDICATING VALVE SELECTION, VALVE APPLICATION, CALCULATED CV, 5 COLOUR CODING: USE COLOUR CODED WIRING.
4 Etenonbants- Owiorconro: AT 25 MG LS 10 S, 0 P TN O 2
.9 HVAC, EXHAUST FANS/HOODS, BOILERS, PUMPS AND HYDRONIC ZONE VALVES, AS
) INDICATED IN SCHEMATIC DIAGRAMS. MAXIMUM CLOSE-OFF OF EACH VALVE 1N RELATION TO ASSOCIATED PUMP PRESSURE. 5 2026-03-30 FOR PERMIT AND TENDER
_ 10 DRINKING WATER SYSTEM END-OF-LINE FLUSHING — WITH ADJUSTABLE SCHEDULES DUE 7O
DR CHANGING LEAD FLUSHING REQUIREMENTS. 4 2025-10-31 FINAL REVIEW
A1 DOMESTIC HOT WATER (DHW) CIRCULATION LOOP BALANCING VALVE — TO CONTROL DWH
SUPPLY TEMPERATURE. ] 3 | 2025-10-24 FOR REVIEW
A2 URINALS ~ WITH MANUAL SWITCH WHERE IT CAN BE ACTIVATED IN CASE OF PROBLEM
WITH BAC SYSTEM.
43 TRAP SEAL PRIMER VALVES. 2 2025-10-03 FOR REVIEW
1 2025-09-11 FOR REVIEW
1| ROOFTOP AC UNIT - RTU - 4A, 4B, 5A, 5B, 6A : : 0 | 20250828 PRELIMINARY
: R ; SUPPLY AND INSTALL NEW ROOFTOP UNIT
M003 SCALE: NOT TO SCALE E E ; ------------------------------------------------------------------------------------------------------------------------------------------------------------------ : : E NO. DATE REVlSlON

L LR EREIEERERERRREEE : SUPPLY AND INSTALL NEW BACS WIRING
. ................................................................................................................................ AND DEVICES TO NEW UNIT

N.C r P _l : —° : T o DEVICE POINT DESCRIPTION
= FILTER : : :

i : . SUPPLY : o DAMPER EXHAUST AIR DAMPER
: ~_ FAN :

| : g o) BYPASS AIR DAMPER

OA SA
OUTDOOR AIR SUPPLY AIR o] OUTDOOR AIR DAMPER

o DX COOL ENABLE - TWO STAGE

| STATUS - TWO STAGE

| FILTER SUPPLY AIR FILTER

: MOLSPLE UNITS @ ............................................................................... O | ELECTRICHEAT | ENABLE - TWO STAGE
7/_\7;\__. D AS INDICATED
[ STATUS

N.O. |

PP 0] SUPPLY FAN ENABLE

PP | STATUS

| PRESSURE

D T CO2 HUM

I [ SENSORS SPACE TEMPERATURE
I CLIENT:
[ RETURN AIR CO2

EXHAUST AEIQ | EQTURN AIR [ RETURN AIR HUMIDITY LEVEL S H OALTS
[ RETURN AIR TEMPERATURE
N.C. [ SUPPLY AIR TEMPERATURE & ZA BAC K
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BUILDING AUTOMATION AND CONTROL SYSTEM [BACS] - SPECIFICATIONS:

Part 1 GENERAL
1.1 GENERAL

1

i is the respensibility of the General Contractor to ensure that the Building Automation and Control
{BAC) System has al{ equipment, reguired to furnish and install a fully operational BAC system,
inciuding {but not limited) to the following:

A Connection to existing Primary workstation with operating system and software;

2 Al new contral, input and output devices in ali mechanical and efectrical equipment.

3 Al new electrical power wiring, conduit and transformers to ali controt devices;

4 Alt new controf wiring and conduit to all controi devices;

5 Alf other devices, wiring and appurtenances for a full operational and complete system.

This General Reguirements Section applies to all work performed under this section.

“Provide” in this Division shall be interpreted as “supply, install, connect, program and debug.
Al work shali conform to Canadian Metric Practice Guide CSA CAN3-7234.1-00, CAN/CSA-7234.1-
O0{R2011).

" Provide alf required adapters between “metric" and "Imperial® components.

" Metric descriptions in this Division are nominal eguivalents of imperial values.

© Al eguipment and material to be new, CSA certified, manufactured to minimum standard quoted

" including additional specified requirements.

© Standards Compliance: Where materials or equipment are specified to conform to requirements of the
© standards of organizations, such as the Canadian Standard's Association {CSA) that use a fabel or listing
" as method of indicating compliance, proof of such conformance shall he submitted and approved,

* indexed and cross-referenced with the Government specification. The labet or listing of the specified
 organization will be acceptable evidence. In Heu of the label or listing, the Contractor shal submit 3

- certificate from a testing crganization adequately equipped and competent to perform such services,

- and approved by the manufaclurers/Engineer, stating that the item has been tesled in accordance with
-the specified organization’s test methods and that the item conforms 1o the specified organization's

standard or code. For materials whose compliance with organizational standards or specifications is not
regutated by an organization using its own fisting or Jabel as proof of compliance, a cettificate from the
manufacturer shall be furnished to the Consultant stating that the material complies with the applicable
referenced standard or specifications.

Where there is no alternative Lo supply equipment which & not CSA certified, submil such eguipmenl to
inspection Authorities for special inspection and obtain approval before delivery of equipment to site,

1.2 REFERENCES

.1

2

3

Canadian Standards Association {{SA)
B CANSCSA-C22.2 No.0-10, Canadian Electrical Code, Part I, General Requirements.

2 CAN/CSA-Z234.1.00, Canadian Metric Practice Guide.
American National Standards fastitute [ANSI}
3 ANSI/ISA 5.5-1985, Graphic Symbols for Process Displays.

2 ANSI/FEEE 260-1978, Letter Syimbols for St and Certain Other Units of Measurements,
CEMA2Y.1.

1.3 PERMITS AND FEES

.1

Submit certificate of acceptance from authority having jurisdiction to Consultant & Owner. Obtair alt
permits required to perform the work listed in these specifications. Cost shall be the contractor’s
responsibility.

1.4 SCOPE OF WORK

.1

o L o

All new eguipmant shall be BACnet based, with new system controllers, and shall interface seamiessly
with existing eguipment.
The work covered by this specification and reiated sections consists of providing submittais, shop

drawings, eguipment, labour, materials, engineering, programming, technical supervision,
_commissioning, site reviews, as-butlts, and transportation as required to furnish and instali a fully

operational Building Automation and Cartrol System {BAC) which provides the operation specified in
strict accordance with these specifications and the contract drawings, ang subject to the terms and
conditions of the contract, The work in general consists of but is not imited to, the fullowing:

B The preparation of submittals and provision of all related services.

2 Provide ard instali data communication eguipment necessary to effect an BAC data transmission
system inciuding necessary interfaces, gateways, routers, and fiber optic transmission
eguipment.

3 Provide Programmable Controt Units, sensors, tontrol devices, conduit and wiring, as required
to provide the operation specified,

4 Provide, load, program and debug all software reguired to implement a compiete and
operational BAL.

5 Provide all field equipment inchuding control valves, control dampers, etc. as specified.

b Finetune all control icops and calibrate sensors & fransmittars and adjust ail control devices to

perform to tolerances specified as required until approved final inspection and provide
talibratior services throughout warranty period.

7 Provige complete operating and maintenance manuals as wall as field training of operators,
programmers, and maintenance personnel as outlined in these specifications.

B Perform acceptance tests and technical support during commissiening as indicated,

5 Provide full documentation for alt software and equipment in hard and soft copy.

Programmabie Control Units to meet the intent of the specification and spare capacity reguirements,
The guantity and point content of the Programmabie Controllers must be approved by the Consuitant
priar to instaliation.

Final location for ait controliers to be approved by Owner and Consultant before mounting.

Controls contractor shail be responsibie for extending power to afl controtiers and control devices,
Provide all field equipment including control valves, control dampers, el as specified, Controls
contractor shalt provide all necessary relays for speed control of ali equipment as reguirad.

1.5 METRICREFERENCES

1
2

Conform to CAN/CSA-7234.1.
Provide all reguired adapters belwesn Melric and Imperial components,

1.6 WORKBY OTHERS

1

Controis Contractor shall be responsisle for installing aif HVAC, plumbing and electrical alterations,
reguired {or a complete BAC system.

1.7 ELECTRICAL WORK AND SAFETY REQUIREMENT

1

Electrical work shall meet or exceed Canadian Electrical Code, Ontaria Electrical Safety Code, Ontario
Hydro Requirements, and Canada tabour Code Part iV, Electrical wiring, terminal blacks and other high
vaottage contacts shali be fuily enclosed or properly guarded and marked to prevent accidental injury to
personnel. Perform electrical work as per electrical specification and contract documents,

1.8 MANUFACIURER'S RECOMMENDATIONS

1

Where installation procedures, or any part thereof, are reqguired to be n accordance with the

recommandations of the manufactures of the material being instalied, printed topies of these recommendations
shail be furnished to the Consuitant with shop drawing submission. Installation of the

item wiii not e allowed fo proceed until the recommendations are received, Fallure to furnish these

recommendations shalt he cause for rejection of the material,

1.9 WIRING

1

All wiring associated with and required by the BAC shall be the responsibility of this contractor. The term
"wiring" shall be construed to include furnishing of wire, transformers, conduit, miscelianeous matarial
and labour as reguired to instali a total working system. if departures from the contract drawings are
deemed necessary by the cantractor, details of such departures, including changes in related portions of
the project and the reasons therefore, shall be submitted with the drawings to the Consultant for
approval. Wiring to conform with DRAWING ELECTRICAL NOTES.

Controls Contractor shall supply power, control transformers, wiring to controilers and devices serving
mistellanecus eguipment such as but not limited to motorized rone dampers, air Flow sensars, et

110 PROBUCT AND SERVICE

1

Materials and equipment shali be essentially the cataiogued products of manufacturers regularly
engaged in production of such materials or equipment and shall be manufacturer's lalest standard
design that complies with the specification resuirements, Where two units of the same class of
equipmant are recuired, these units shall be products of a singte manufacturer; howeaver, the
component parts of the system need not be the products of a single manufacturer. Each major
component of eguipment shall have the manufacturer's name and address and the model and serial
number on a nameplate securely attached in a conspicuous place.

Contrel equipment and Instatation shall be the product and service of one manufacturer uniess -

otherwise specified. -

1.13 ACCEPTABLE CONTROLS CONTRACTORS AND SYSTEM

1

- Acceptable controls contractors to be:
Tl Ainsworth {Invensys I/A web based system by Schneider flectric

Series of Controllers and Tridium based JACE controllers)
Airon
Carmichael/B.Lundy Mechanical

Haneywell Ltd. {Excel 5000 Series Cantrollers)

Reguivar Canada {Delta Contrals System)

Trane Canada (Tracer Summit}

ol e

1.12 QUALITY ASSURANCE

1

The manufacturer shall provide full time, on site, experienced product manager for this work,

"responsible for direct supervision of the design, installation, start up and commissioning of the BAC.
Materials and aguipment shall be the catalogued products of manufacturess reguiarly engaged in

" production and installation of automatic temperature control systems and shall be manufacturer's latest
- standard design that compiies with the specification reguirements.

“This system shall have a documented history of compatibifily by design fora minimum of 10 years.

Future compatibiity shail be supported tor no less than 20 years, Compatibitity shall be defined as the
ability to upgrate existing fieid panels to cusrent ievel of technoiogy, and extend new field panetsona
previously installed network.

3 Compatibility shaii be defined as the ability for any exisling field panel microprocessor to be
cennected and directly communicate with new fieid paneis without bridges, routers or protocol
canveriers,

1.13 VIRIFICATION OF BIMENSIONS

1

The Contractor shail visit the premises to thoroughly famitiarize himself with all details of the work and
warking conditions and verify ail information in the field, and shail advise the Consultant of any
discrepancy before performing any work. The Contractor shall be specifically responsitrle for the
coordination and proper relation of his work to the building structure and to the work of all trades.

1.14 SHOP DRAWINGS

1
2

Provide shop drawings in accordance with Mechanical General Reguirements.
Before start of construction, provide shop drawings consisting of:

=]

1 Wiring and piping diagrams. Show conduit size and spare capacity. Provide interface wiring
diagrams complete with termination connections for existing eguipment and equipment
supptied by others. Indicate signal levels.

2 Shop drawing for sach input/output point showing all information associated with each
particular point includirg: '

N Sensing element type and iocation,

Transmitter type and range,

Details of associated figid wiring schematics, schedules and terminations.

Pneumatic schematics and scheduies,

Paint address.

Setpoints, curves, graphs, alarm limits {H + L, 4 types) and signal range.

Manufacturer's recammended instaliation instructions and procadures for each type of

sensor and/or transmitter.

Control schematics with Narrative Description and Control Bescription Logic fuily showing and

describing operation andfor manual procedures avaliabie to achieve proper operation of the building.

Comptele system CIILs inciuding comparion knglish language exgianations on the same sheet [use

different fonts and italics). CDL's must contain the energy optimization programs specified elsewhere.

A listing and examp'le of all reports.

A listing of all time schedules.

Provide valve schedule indicating valve selection, valve application, calculated Cv, caictlations used

indicating pressure drop used, and explanation for each valve indicaling appropriateness of selection

and differential pressure in relation to maximum close-off of each valve in relation to associated pump

pressure, I

N b Wt

115 SYSTEM DESIGN RESPONSIBHITY

1 Dasign and provide all wiring linking all elements of system, including fuiure capability.

2 Supply sufficient programmable controllers of alt types to meet project reguirements.
Quantity ant points contents to be approved by Consultant/Owner prior to installation.

3 Location of controtlers to be approved by Consultant/Owner prios to installation.

1.16 TESTING

1 - This work shall inciude the testing and verification of all major subsystems of the complete BAC

Cincluding all fleld components and an on-site fieid operational test.

2 _The Contractor shail provide all test equiprent inciuding 2 way radios.

3 All test eguipment such as but not limited to digitat thermometers, humidistats, velometers and
mitliama and voit meters shail be cerlified as accurate by an indepandent testing laboratory no later
than 2 months prior to the tests. Test eguipment used shall be of equal or better accuracies then these
specified for the devices. e

4 Notify Lhe Consuitant in writing al least 14 working days before lesting is to lake place.

5 Provide all necessary personnel and coordinate with other trades.

= Perform tests in presence of Consultant.

i Demaonstrate the proper operation of each component.

8 Correct ary defliciencies and re-tesl until designated parl of the syslem performs salisfactorily.

3 Acceotance of tasts by the Consultant shaii not relieve the Contractor of responsibility for the compiete

system meeting the requirements of these specifications after installation,

117 COMMISSIONING
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“General: Commissioning to be carried out under genaral direction of Contrals Contractar.

Apgrovals
Cbtain approval to start commiissioning from Consultant in writing at least 14 days prior to start.
information to include:

3 Systems io be commissioned.
2 Procedures, anticipated rasults.
3 Names of commissioning perscnnel.

Purpose Commissioning shall ensure that facility is fully commissioned and includes assurance that
systams meet design criteria, and specification reguirements.

Co-ordination: Co-ordinate commissioning procedures with disciplines ang trades involved,
Timing: Commissioning to commence only after satisfactory completion of start-up, and
verification of performance.

instrumentation

1 Provide sufficient permanent and temporary instrumentation. Verify locations, actess,
illumination for readings.

2 Instrumentation shali have accuracy tolerances of higher order of magnitude than equipment,
system, etc. being tested.

3 Lacations to be aaproved, readily accessible and readabie.

4 Application: shall conform to normal industry standards.

Operstion of Systems: Operate syslems {or as long as necessary 1o commission entire project.
Supervision and Monitoring

3 Commissioning to be carefully supervised by gualified supervisory personnel.

2 hMonitor progress. Keep detailed recards of activities, results.

Documentation & Training: Documentation, O & M Manuals, training of O & M personnel to be
completed to satisfaction of Owner and Consultant prior to starting commissianing.

 Use of O & M Personnel C & M personnel to assist in commissioning procedures as part of training.

_ Procedures
ol Test each system indepandently and then in unison with aill other retated systems.
2 Test weather-sensitive systems twice - ance at near winter design canditions and again under

" near summer design conditions.
{ommission integrated system in co-operation with 3rd party manufacturer.
Debug systems.
Optimize cperation, performance of each system.
Test full scale emergency evacuation procegures including operation and integrity of smoke
management systems.
Demonstrations: Bemonstrate to Owner, Usar, Project Manager, Consultant, the operation of each
system including sequence of operations in regular and emergency modaes, under atl normat and
emeargency conditions, start-up, shut-down, interiocks, lock-outs.
Final Settings: bpon completion of commissioning to satisfaction of Consultant, set and lock ali devices
in final position, permanently mark all settings. . : p

Final Report
1 . Submit report Lo Consuitant. Report to:
N Intlude all measurements, Hnal seitings, certified test resuits.
2 Bear signature of commissioning technician and supervisor.
3 Be subject to verification by Consultant.
- Commissioning Activities during BAC Warranly Period
©.1 0 Continue system debugging and optimization.
S “Perform two {2} checks of envirenmental conditions. Submit written report to
. Consultant.
2 Rectify deficiencies revealed by maintenance inspections and envirenmental checles.
-3 Revise "As-built" dorumentation, commissioning reports to reflect changes,

adjustments, modifications to BAC as set during commissioning.
Review effectivenass of training providged to D&M personnel.
5 Provide additional training as deemed necessary by Consultant,
b Recommend additianal changes, modifications deemed advisable in order ta improve
performance, smvironmental conditions, energy consumption.
Maintenance Activities Buring BAC Warranty Period
1 Provide services, materials, equipment and maintain 8AC for warranrty pericd of 2 years.
2 Perform one minor inspaction per guarter {more often if required by manufacturer} and two
major inspections per year, Provide fuily detalied schedute indicating inspection and
maintenance dates and provide detailed report in writing to Consultant and to Qwner.

3 Major Inspections to include, but not limited to:

1 Minor inspection,

2 Clean OWS, all peripharal equipment, PCU's, all interface and other panels, micro-
processar interior and exterior surfaces.

3 Check signal, voitage and system isolation of all PCU's, peripherals, all interface and
ather panels,

.4 Provide mechanical adjustments, new ribbons/ink cartridges, necessary maintenance on
printers.

n

Check and/or calibrate each field inputfoutput device. Provide dated, ali-point log to
Owner as proof of executed point-to-point system check. Log to indicate binary input

B Run system software diagnostics as required.
4 Minor inspectians to include, but not imited to:
1 Perform visual, operational checks to all PCU's, peripheral equipment, interface and
ather panels, HD's.
2 Check fan, change filters of ail PCU's, peripheral eguipment, as reguired.
3 Perform regular service cails during regular working hiours, 0800 to 1630 h, Monday
through Friday, excluding legal holldays.
5 Emergency service:
1 Emergency service shall be valid 24 hours day, 7 days per week for one full year of
service.
2 Service calis will be initiated when there is indication that BAC is not functioning

correctly. Have qualified control perspnnel available during cantract period to provide
service to "CRITICAL" componeants wheneaver required at no extra cost, Furnish Owner
with telephone number whare service parsonnel may be reached at any time. Service
personne| to be an site ready to service BAC within 3 hours after receiving request for
service. Parform work continuously until BAC restored to reliable operating condition.

b Operation: Foregoing and all other servicing to provide proper seguencing of equipment and
satisfactory operation of BAC based on originat design conditions and to be as recommended by
manufacturer.

vy Records and jogs: Maintain records and logs of each maintenance task, Organize cumulative

records for each major component and for entire BAC chronologically. Complete forms and
submit monthiy, by 10th day of succeeding month, indicating that planned and systematic
maintenance has been accomplished.

8 Work reguests: Record each service call request, when received separately on approved form.
Form to inciude serial number identifying component involved, its location, date and time call
received, nature of trouble, names of personnel assigned, instructions of work to be done,
amount and nature of materials used, time and date work starfed, time and date of completion.

R4 System medifications: Provide in writing, No system modification, including operating
parameters and control settings, to be made without prior written approval of Owner.

10 Software: Implement all software maintenance updates. To be accomplished as required.
Maintain co-ordination with BAC supervisory personnel.

11 Contrals contractor shall oerform summer and winter system starl-ups and shut downs during
warranty service period.

Service Contracts

5 Provide in-depth technical expertise and assistance to Owner in preparation ang
implementation of service contracts and in-house preventive maintenance procedures,

2 Service Contracts to incluce:

N Annual verification of field points for operation and caiibration.
2 # visits per year.

18

3 # responses to emergency calls during day, per year.
A #f responses ta emergency calls during sitent hours per year.
5 Silent hours,
Completion of Commissioning
1 Commissioning to be considered as satisfactorily completed when objectives of commissioning

have been achieved to fuil satisfaction of Consuitant and Owner.

1.18 AS-BUHLY RECORDS

1 " Conform to this saction as well as to Mechanical General Requirements and Submittals.
2 - Final Controi Diagrams
-1 .7 Provide before acceptance in both hard and soft copy.
.2 .. Shown
: 1 All changes to contract documents as well as all addenda and contract extras,

2 All changes to interface wiring. )

3 Maijar routing of conduit,

4 All signal levels, setpoints, reset curves, schedulas.

3 Where possibe, bind with Operating and Mairtenance Manuals specified harain.

4 Provide fisting of alarm messages.

5 Provide soft copy of all updated drawings on system and soft copy back-up in AutoCAD format.

3 tanguage to be in English.
4 O & M Manuais

N 0 & M Manuals (both hard and soft copy) to be custom designed and contain material periinent
to this project only, and to provide full and complete coverage of all subjects referred to In this
section.

2 Provide two {2} soft copies and twa {2} hard copies in hard-back, 50mm {2 in.} 3 ring, B-ring
binders,

1 Binders to be 2/3 maximum full.

2 Provide index to full volume in each binder.

3 identify contents of each manual on cover and spine.

4 Include names, addresses, telephone numbers of each sub-contractor having installed
equipment, local representative for each item of equipment, each system.

5 Provide Table of Contents in each manual. Assemble each manual to conform therets,
with tab sheets placed before instructions covering subject.

3 Furnish ane (1} complete set of hard and soft copy ta system or eguipment tests, Furnish
remainder upon acceptance.

4 Inciude compiete coverage in concise language readily understood by operating persennel using
comman terminoiogy of all functional and operational reguirements of system, Do not presume
krowledge of computers, electronics o in-gdepth contrel theory, A BRGNS

5 Functional descrigtion to include:

1 functional description of theory of oparation.

2 Design philosaphy.

3 Specific functions of deslgn phitosophy and system,

4 Fuli details of dala communications, Including data types and formats, data processing
and disposition data link components, interfaces and operator tasts or self-test of data
linic integrity.

5 Explicit description of hardware and software functions, interfaces, requirernents for all
components in all functions and operating maodes.

B Description of persan-machine interactions reguired to supplement system description,
all known or established constraints on system operation, operating procedures
currently implemented for implementation in automatic mode.

6 System operation ta include:

1 Complete step-by-step procedures for aperation of system incluging required actians at
each OWS,

2 Operation of computer peripherais, input and cutput formats,

3 Emergency, alarm and failure recovery,

A Step-by-step instructions for start-up, back-up equipment operation, execution of ail
systems functions and operating modes.

7 Software to include:

N Dacumentation of theory, design, interface reguirements, functions, including test and
verification procedures.

2 Detailed descriplions of program regquirements and capabifities.

3 All datla necessary to permil moediflication, relocalion, reprogramming and {o permit new
and existing sofiware modules 1o respond to changing system functional reguirements
without disrupting normal operation.

4 All software modules, fully annotated source code listings, error free object code files
ready for loading via peripheral device.

5 Comgplete program cross reference plus any linking requiremants, data exchange
requirements, necessary subroutine lists, data file requirements, other information
necessaty for proper toading, integration, interfacing, program exscution,

B All software for each PCU and single section referencing all PCU common parameters
ana functions.

8 Maintenance: document ail maintanance procedures including inspection, periodic preventive
mairtenance, fault diagnosis, repair ar replacement of defective components, induding
calibration, maintenance, repair of sensors, transmitters, transducers, FID's plus diggnostics and
repair/replacement of system hardware.

58 Test procedures and reports: record implementation, description of test procedures. Provide for
measurement or observation of results.

0 System configuration document:

1 Basic system design and configuration.

2 Provisiuns and procadures for planning, impiementing, recording hardware and
software modifications reguired during Installation, test & operating lifetime of system,

3 information to ensure co-ordination of hardware & software changes, data link or
message format/content changes, sensor ar control changes in event that system
modifications are required.

A fuil documentation of new system configurations.

A1 PROM programmer and test equipment manuai: include full documentation on all PROM's
including as minimum PROM locations in system, stock number, Programmer/PROM unigue
cansiderations.

a2 Programmer control panel documentation: provide where panels are independently interfaced
wilh BAC, including interfacing schematics, signai idenliflication, timing diagrams, lully
cammented source listing of applicable driverfhandler.

1.19 TRAINING
1 Training Proposal

N At teast 30 days prior to anticipated date of commencement of training, provide complete hour-
by-hour schedule compiete with orief overview of content of gach segment.

2 Stbmittal to fist name of person conducting each session, visua! and audio alds to be used.

3 Indicate how training schedule Lo be co-ordinaled wilh olher training programs in
mechanical and electrical systems connected to BAL.

2 nstructors
3 To be bilingua! competent, thoroughly familiar with all aspects of BAC instailed in this facility.
2 Consultant resarves right to approve instructors, based on gualifications.

3 nstruction

3 Provide Instruction to designated personnel In adjustment, operation, maintenance, pertinent
safety reguirements of BAC installed.

2 Training to De project-specific,

4 Number of 8 h person-days of instruction to be as specified in this section {one person-day = 8 h
including two 15 min breaks and excluding iunch time}.
5 Training Materials
1 Provide ali equipment, visual and audio aids, and materials for classroom training.
2 Provide manual for each Lrainee, describing in detal] data included in each training program.
& Training Program

N - To be in 2 phases over month period:

-1 7 Phase 1: Provide 1 full days training before commissioning at time mutually agreeable to
- Owner, Contractor and Consuitant. Train & & M personnel in funclional operatiors and
_procedures to be employed for system operation. Supplement with continuous on-the-

~ job training during installation and commissioning. To include overview of system

- architecture, communications, aperation of computer, software, peripherals and repart
generation; detailed training on operator interface functions for control of mechanical
systems, CL's for each system, and elementary preventive maintenance,

.2 Phase 2: Provide 1 full days of additioral on-site training for operaters programmers, 8
weeks after acceptance. Include the following: General eguipment fayout, trouble
shooting and prevantative maintenance of BAC components, maintenance and
catipration of sensors ant controls.

F Monitering of Training

1 Consultant retain the right to monitor training program and to modify schedule and content,
1.20 _WARRANTY
1 " Provide ali services, materials and eguipment nacessary for the successfui operation of the
' " entire BAC system for a period of one year after issue of Substantial Compction.
2 " The adjustmant, required testing, and repair of the system includes all computer seftware and
equipment, transmission equipment and all sensors and control devices.
3 The BAC contraclor shall dispatch the appropriale personnel to the job site 1o resolve the

problem within 3 hours of the time that the problem is reported.

Part2 PRODUCTS
2.1 GENERAL

|

3
2,
1

2

The energy managemaent system shall consist of a pamary workstation compiete with colour graphics,
_remote system dial-in dial-out tapabilities, and alarm paging for the purpose of Monitoring, Controlling
and Alarming.
The schoois building automation system shall be integrated to the board offices building enterprise
managemaent system using a JACE network controller to permit remote operator capabiiities to maonitor
control, perform programming changes, and archive alarms and trend through the use of a web browser
using §.P. addressing.
The primary workstation shall be located in Custodial Office. Final iocations are to be determined on site
by the Owner and Consultant and shall come at no extra cost to the Owner.
BAC controf system shall be a wired system. No wireless shall be accepted,

2 REFERENCES

nstitute of Electrical and Electronics Consultants.

g IEE £37-90.1 "Standard for Surge Withstand Capability {SWC) Tast for Relays and Relay Systems
) Associated with Electric Power Apgaratus”
2 IEEE C62.41 - Recommended Practice on Surge Environment in Low-Vollage (1000Y and Less} AC
Power Circuits. -
3 IEEE C57.13, Requiremants far Instrument Transformers.

Canadian Standards Asscciation

1 CSA £22.2n0.205, Signat Eguipment.

2 CAN/CSA £22.3 No.1, Overhead Systems.

3 CSA Standard C22.1, Canadian Electrical Code, Part 1, Safety Standard for Electrical installations
and with Ontaric amendments.

National Electrical Manufacturer's Association {NEMA)

g NEMAL

2 EEMALCS

American National Standards Institute {ANS}

ki ARMSEC2, MNationa! Bectrical Safety Code.

2 CSA Standard £22.1, Canadian Electrical Code, Part 1, Safety Standarg for Electrical installations

and with Ontarie amendments.

2.3 ELECIRICAL WIRING

1

Wiring to conform to Electrical specifications and to manufacturers written reguirements, installed in
conduit as indicated in these specifications. Wiring type and literature o be submitted to consultant
priar to instaliation.

All controilers shall be powered through the uninterruptable power supplies {UPS} provided by the BAC
contractor. BAC conrtractor to coordinate power distribution layout/arrangemeant and UPS requirements
with electrical contractor at time of tender.

2.4 BAL ARCHITECTURE

1

The design of the BAC communications Network consists of two layers. The management level network
layer shaii be based on standard LAN protocols for TCP/IP commuenications over the Ethernet and shall
provide full colour interactive Graphical User Interface {GUY} operator facilities based on standard Web
Browser arrangements. This layer shall consist of the primary workstation, operator workstations,
remote workstations, network interfaces and Jace Universal Networic controliers with web cotion. The
contrpller ievel network layer (or layars) shall consist of modular equipment controllers, standard
programmabie equipment controliers, and apglication specific controllers.

1 All communications shall be via twisted pairs wires, shieided where reguired.

2 BAC microprocessor failures shall not cause loss of communications of the remainder of any
netwark,

3 All networks shal! be peer-to-peer suppaorling sensor sharing, global appiication programs and
hus to bus communications.

4 Provide an BAC incorporating full Open Database Connectivity {ODBC} facilities via Microsoft

Structured Query Language (SOL}, or approved equal, ready for interacticns with other potential
software applications and for primarny BAC database storage on the local server.

5 A 10/100 M8 £thernet infrastructure within the buildirg will be provided for use by the BAC and
for the support and connection of BAC Network Area Controllers, Network Servers, and other
BAC network node eguipment,

B The BAC use of the Owner's network wilt be provide in conformance with:
1 {EEE Ethernet Standard 802.3.
2 ANSI/ASHRAE BACnhet Standard 135, Annex | with support for Internet Protocol (iP)

Addressing and common routars,

7 The Ownar's network infrastructure will be comprised primarily of Category 5, 10 Base-T, UTP-8

shielded cabling.

2.5 MANAGEMENT (EVEL NETWORK

1

Operating System: The software shall provide a multi-tasking type environment that atiows the user to

run several applications simultaneously. BAC software shall run on a Windows 7 operating system.

These Windows applications shafi run simultanesusly with the BAC scftware. The operator shall be able

to work in Microsoft Ward, Excel, and other Windows based software packages, with opticnat capability

of annunciating ar-line BAC alarms and monitoring information.

Owner wili pravide the Primary Operator Workstation and printes. Conlrals cantracter to provide and

install software and devices recessary to communicate with the field controi panels and devices.

Web Browser interface

1 The BAC shali be designed and provided 50 as to be theoretically capable of supporting an
urtlimited numier of Client Workstations with operatar access via standard Web Browsers such
as tnternet Explorer and Netscape Navigator. No additional software on the Client should be
required to enable Browsers to properly access and manage the BAC.

2 The Web Browser shaf provide viewing "windows™ into the BAC including current information
and status, trenes, graphics, schedules, calendars, lags, etc.
3 The Web Browser Cliant shall, at minimum, support the foliowing security functions:
A User log-on identificatiar and password Operator access control enabled. If an
unauthorized user attempts access, a blank web page shall be displayed,
2 Security using password, authentication and encryption technigues ta prevent
unauthorized actess.
4 Storage of the graphical screen database shall be in the Network Area Controiler or Network
Sarver without specificatly requiring any graphics to be stored on the Client workstations,
5 Real-time values displayed on a Web page shall update automaticaily without reguiring a
manual "refrash™ of the Web page.
b Each User shall have administrator-defined access privileges. Depending on the access privileges
assigned, Lhe user shall be able to perform, at minimum, the following:
N Modify comman application objects, such as schedules, calendars and set pointsin a
graphical manner.
A Scheduie times will be adjusted using a graphical slider, or simiiar toai, not
requliring significant key entry.
2 Lsing a graphical calendar, or similar tool, rot requiring significant keyboard
manual entry, shali set holidays.
L2 Stop/Start binary commands and analog point commands and other cammon

cormmands shall use graphical icons or symbois & not reguire significant keyboard entry.

7.~ .The BAC shali intarporate the capability to implemeant customized multiple User's Home Pages.

" Provide the ability 1 limit a specific User to their defined Home Page. From the Home Page,
provide links to other views, or pages in the BAC as governed by the System Administrator.
B Provide for graphic screens on the Web Browser Client, to support links to other iocations an
the Internet or on intranet sites by specifying the Internet Uniform Resource Locator (URL)
address for the desired link,
" Workstation Software

“.1 7 Workstation Control Software
-1 Enable non-programmer operator to easily perform tasks which form part of daily
. routine.
T .2 Must perform the foilowing functions, facilitate keyboard visual dispiays; keyboard, disk,

- or network entry of information into system; display and logging of system infarmation

- and following tasis: -
- Auvtomatic lugging of digital alarms and change of status messages.

2 Automatic logging of anaiog alarms.
"3 System changes {such as alarm limits, set-ooints, aiarm lockouts).
4 ~ Display specific paint values, states as selected.
.5 Provide reporls as requesled and on scheduled basis when so reguired. -
.6 " Display graphics as requested. R '
7 Display error messages ipeary,. T
- B8 Display iist of points within system. ~ °~ .
9 Display iist of systems within buiiding.
.10 Provide trend lags as requirad. e
A1 Provide manual control of DO and AQ as reguired,
12 Direct output of information to selected device. T
A3 On-line changes:
g Setpeints,
2 Contreol and change of state changes.
3 Schedule changes.
2 Error Messages
"~ .1 inform operator of alt errors in data, errors in entry instructions, failure of equipment to
© respond to requests or commands, failure of communications between components of
_ " BAC.
.2 Error messages (o be comprehensive and communicate clearly Lo operator precisa
" nature of problem.
3 7 Password Protection
: “Aa Minimum 5 levels of password access protection to Hmit control, display, data
N hase manipulation capabilities as follows.
2 tUser-definable, automatic log-off timers to prevent operators leaving devices
on-line inadvertently.
3 Ability to perform override on digital outputs at controllers.
4 " Alarms
B | Critical alarms should be wired to UCDSB security/alarm panel for monitoring
: and call out by central station. Connection £o panet to be made by UCDSB alarm
empioyee,
2 Alt alarms to be classified as "critical”, "warning”, "maintenance”. Parsonnel
having required password [evel to designated alarms and alarm classifications.
3 Presentation of alarms to inciude features identified under applicabie report
definitions of report program paragraph.
4 Alarm reports to include:
N Summary of ail points in crifical aiarm. Inciude at least point name,
point description, alarm type, current value, iimit exceeded.
2 Summary of ail points in maimtenance alarm. include at teast point
namae, point description, alarm type, currant value.
3 Analog alarm limil summary: include point acronym, alarm limits.
4 Summary of all alarm messages: include associated point name,
descriotion, alarm description.
5 Each point to have its own alarm message.
b BAC to notify operator of occurrence of alarms within foliowing time period of
detection:
1 Critital - 2 seconds.
2 Warning - 8 seconds,
3 Maintenance - upon operator's request.
7 Display alarm messages in English.
B Primary alarm message to include as minimu location of alarm, time of
“occurrence, type of alarm,
8 - System reaction to alarms: Acknowledgement of alarm to change visual

“indicator from flashing to steady state and to silence sudibte device. Steady
state to remain unti alarm condition 1s corrected but must not impede
. reparting of new alarm conditions. Notification of any type of alarm not io
impede notification of other alarms or aperation of controllers or system
networi. Acknowledgement of one alarm not 1o be considered as
-acknowledgement of any other alarms.
A0 - Controifer network alarms: system supernvision of controllers and
" communications lines to provide following alarms as minimum.

N Controller not responding - where possible delineate between
""""""""" ' contraller and communication line failura.
2 Controller responding - return to normal.
3 Contraller communication normal - return to normal,
A1 Digital/alarm status to be inferrogated every 2 seconds as minimum or be direct
interrupting non-pofling type. Annunciate each non-expected status with alarm
message.

3 Scheduling: Provide a graphical format for simplification of time-of-day scheduling and
- overrides of building operations. Provide the foltowing graphic schedules as a minimum:
. - Weekly schedules - Zone schedules - Manthly scheduies

B " Report Programs

| Genaral:
1 The OWS to support ail special repaorts for gnergy management

programs, function totalization, analog/pulse totalization and event
totalization festures available at the Controier level.

2 AH reports 16 Include time, day, month, year, report title, operator's
initiats.
3 Software to provide capability to create, generate and format graphic

dispiay of regort for printing or temporary/permanent storage. To be
able to select and assign points used in such reports. Sort culput by
Arga, System, as minimum, provide for user options for report
presantation.

2 Message control;
N Message and alarm buffering to prevent loss of information,
2 Error detection correction and retransmission to guarantee data
. © integrity.
~3 Befault device definition to prevent toss of alarms or date, ensure

alarms are reported as quickiy as passible in event that operator device
does not respond.

4 Synchronization of real-time clocks in all control panels.
3 .. - Periodic/automatic report:

-1 .. Togenerate specified report{s] automatically including optians of start
© - time and date, interval between reports (hourly, daily, weekly,
- monthly), output device. Software to permit modifying
. periodic/automatic reporting profile at any time.

.2 .. Reports ta include:
© .1 Night cycle summary.
.2 Disabled "Locked-out” point summary: include point name,
description, whether disabled by systern or by operator.
.3 7 Run time sumsnary: summary of accumulated running time of

selected eguipment. Include point acronym, description, run
time to date, alarm limit setting. Run time to accumulate until
resel individuatiy by operator.

4 Summary of start/stop schedules: include start/stop fimes and
cays, point acronym, dascription.
5 Motor statis summary.
A4 Report types: Summary report: peintout or display of any database value

selected by operator. To indicate status at time of request.
i Trend Data

A includes historical, archival, trend points, control loop plats,
2 Make separate from reports.
3 Trend reports: to trend continuously ocints seiected by operator, including at teast present value of D,

DO, Al, AO, set points, and calcuiated values. To trend concurrently at ieast 40 selectable points per MEC, SEC,
ASC at operator-selectanle rate 05 seconds to 3600 seconds, individually selected for each point. To permit
display or printout of any point individually or in selectabie groups. Store trends on 24h basis in temporary
storage untii point removed fram trend program by operator. Provide ability to spacify report type, paint name,
autput device, add trend point, deiele trend point. Display trend plots on OWS. To plot

o up to 4 selectable points concurrently. Trend data to be available in disik form for use in
) third party PC applications,

A Historical data collection: coliect conourrently at teast 40 operator selectable
real or calculated points per confroller at operatar selectable rate 30-480
minutes, which is individualiy selectable for ach point. Data coilection to be
continugus, stored in tempaorary storage until point is remaved from program by
operator. Temporary storage to have at least 24h capacity. All reporis {o include
time, day, month, year, report title, operalor’s initials.

5 Network Intecface Conteoller (NIC)
1 Systern Description
A Provide sufficient number of NIC to fully meet all requirements
of this specification plus specified spare point capacity.
2 NIC to be stand-alone intetligent controiler. NIC panel to:
A Ba microprocassor based, multi-tasking, multi-user,

reai-time digital control processars capable of
" supervising other lower level programmabie controllers
- through secondary netwuork,

2 Provide LAN interface for peer-ta-peer communication
hetween NIC and at least 2 R5-232C serial data
communication ports to support simultaneous
operation of multiple operator F0 devices such as
industry standard printers, laptop workstations, PC
workstations ancg NiC-mounted or portable OTs.

3 Allow temporary use of portable devices without
interrupting normal operation of permanantly
connected modems, printers, OTs,

A Diaj-up Communications:

.1 - Auto-diaifauto-answer communications to
atlow NIC to commiunicatle with remote QWS on
~ continuous basis via telephone lines.
.2 Toanalyze and set priorities for all atarms to
' minimize number of calls. Non-critical alarms to
be bufferad in memary and reported as group
or unti aperator manually requests upload of

alarms.
3 Provide LAN port for locat control network if
) . different from NICto-NIC LAN.
2 Basit Functional Reguirements
" .1 - Toinclude scanning of digital and analog inputs, digital change

~ of state {aiarm} monitoring, analog input (alarm) monitaring,

. on-off digital rontrol with programmable logic {including PID)
with adjustabie dead bands and deviation alarms, controi of
HVAL systems as required to meeat design intent.

2 Oatimization functions such as scheduled start-stop, eptimal
start, timed satpoint reset must reside at Equipment Controller
Levei,
3 Graphics
A Graphics software to permit User ta create, modify, deiete, file, and recall at graphics as required to

provide full graphic interactive Interface plus 100% expansion for future capability. This includes multiple
fayered diagrams for site and building inleractions. To permit operator Lo monitor inputs, start and

stop equipment, change setpoints, modify alarm timits, override system
functions and points form graphic displays through mouse ar
simiiar pointing device.

.2 Display particular graphics: provide for manual and/or
automalic activation. To include capability to call up and cancel
dispiay of graphic picture,

3 Frovide library of pre-engineered screens and symbols depicting
standard air handling components (such as fans, coils, filters,
dampers, force flows), complete mechanical system
components {such as chillers, boilers, pumps), electrical
symbois,

A Graphic development, creation, modification package to use
mouse and drawing program to permit usar to:

N Maodify portion of graphic picture/schematic
background.
Delete graphic picture.
Call up and cancel display of graphic picture.

-Define symbols. '

Position and size symbots.

Define background screens,

Define connacting lines, curves.

Locate, orient, size descrintive text.

Define, display colours of ali elemants.

Establish co-relation between symbols or test and

. associated system points or other graphic displays.

".5  Userto be able lo buid graphic displays showing on-iine point
" gata from multigie control panels. Graphic dispiays to represent
- any logical grouping of system paoints or calculated data based
upon building function, mechanical system, building layout,
. other logital grouping of points which aids operator in analysis
of faciiity. Data to be upgraded every 5 seconds,
NG Dynamic data {such as, but not Iimited to, temperature,
.. humidity, flow, status) to be shown in actual schematical
tocatiaons, be automatically updated to show current values
. - without operatar intervention.
-7 Windowing enviconment to allow user 1o view several graphics
' " simultaneously to permit analysis of buliding operation, system
- perfarmance, display of graphic assotiated with alarm to be
- viewed without interrupting work in progress.
B - Lkilize graphics package to generate schematic diagrams for
building systems and as directed by Consultant,

Compiete directory of system finctions, schematics fst, other

pettinent iInformation. Utitize mouse to "point and click” to

activate selected function.

“Environmental Conditions: NIC and associated hardware {o operate in

cenditions of 0°C 1o 44°C and 10% to 50% non-condensing RH.

5 Central Processar Unit {CPU)

A Processar to consist of minimum 16 bit microprocessor capable
of supporting ali software to mest specified reguirements.

2 Minimurn addressable memory to be at manufacturar's
discretion but to supgort at least ali performance and technical
specifications. Memory to include:

o Nminhs ke
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d Non-volatile EPROM to contain all operating system,

executive, application, sub-routine, other configurations

definition software. Tape media not acceptable.

2 Battery backed RAM 72h or EPRGM to eliminate
opearating data reload in event of power failure RAM to
contain al! ChLs, apphication functions, operating data
or software that is reguired to be modifiable form
operational standpoint such as schedules, setpoints,
alarm limits, PID constants and CDL and hence
muodifiable on-line through operator panel or remote

operator's interface. RAM to be downline loadable from

OWS, or locally instaliad CB or diskette.

2.6 CONTROLLER LEVEL NETWORK

1 Standard Eguipment Controiler {SEC)

a1

SEC shal! be a minimum 10-bit stand-atone, multi-tasking, multi-user, real-time digital control
processors consisting of modular hardware with plug-in enclosed processors.,

2 Each SEC shall have sufficient mamory to support is own operating system and databases,
including:
L1 -Control processes
"2 Energy management applications
3 Alarm management applications including custom alarm messages for each level alarm
. for each point in the system :
4 Historical/trend data for points specified
- Maintenance supnort applications
6 Custom processes
7 Operator 1/0
.8 Dial-up commuyunications
. Each SEC shall support firmware upgrades without the need to replace hardware.
4 © SEC shall provide an RS-232C serial data communication port for operation of operator /0
“devices such as industry standard printers, operator terminals, modems and portable laptop
. _° operator’s terminais.
5 SECshali provide local LED status indication for each digital input and output for constant, up-
. . to-date verification of all point conditions without the need for an operator 10 device,
K SEC shall continuously perform self-diagnostics, communication diagnosis and diagnosis of all
. components. The SEC shall provide both ocal and remote annunciation of any detected
. - component failures, low battery conditions or repeated failure to establish communication.
7 . isolation shall be provided at ail peer-to-peer network terminations, as well as aii field point
' terminations to suppress induced voitage transients consistent with:
. | RF-Conducted immunity {RECH per ENV 50141 (IEC 1000-4-6-1 at 3V.
2 " Electro Static Discharge (ESD) immunity par EN 6100G-4-2(1EC 1000-4-2) at 8 iV air
: © discharge, 4 kV contact.
.3 " Hectricat Fast Transient {EFT] per EN 61000-4-4 {IEC 10303-4-4} at 500 V signal, 1 kV
. power,

A Output Circuit Transients per UL 864 (2,400V, 104, 1.2 Joule max) Isolation shali be
provided at ail peer-to-peer panal's AC input terminals to suppress induced voltage
transients cansistent witin:

A {EEE Standard 587-1980.
2 UL 864 Supply Line Transients,
3 Voitage Sags, Surge, and Dropout per N 61000-4-11 {EN 1000-4-11).
8 it the event of the ioss of normal power, there shall be orderly shutdown of all S5EC to prevent the loss

of database or operating system software. Non-volatile memory shali be incorporated

for all critical controdler configuration data and battery backup shall be provided to support the real-time

clock and all volatile memory for a minimum of 72 hours.

A Upon restoration of normal power, the SEC shall automatically resume full operation
withoul manuat intervention,
2 Shouid SEC memory be lost for any reason, the user shall have the capability of

refoading the HVACU Mechanical tquipment Controlier via the local RS-2320 port, via
telephone ling dial-in or from a network workstation PC.

3 Provide a separate SEC for each AHU or other HVAC system, It is intended that each
unigue system be provided with #s own point resident DDC Controller,

Rl Cantroller shall communicate schedules, measurabie variabies, command values and be capable

of time cloek synchronization all using the BACNET protocol.
2 Appiication Specific Controllers {ASC)

A Each DDC Controlier shall be able to extend its performance and capacity through the use of
applicatian specific controlters (ASCs).

2 Each ASC shati operate as a stand-alone controller capable of perfarming its specified controi
responsibilities indesendently of other controllers in the network. Cach ASC shall be 3
microprocessor-based, multi-tasking, real-time digital control processor.

A Controliers shali include all point inputs and outputs necessary to perform the specified
) . Lontrol sequences.,
.2 Eachcontroiler shall support its own real-tirme operating system,
3 _All programs shall be customizable to meet the user's axact controi strategy
) reguirements. Controliers utilizing canned programs shat be acceptabie. Provided it
. meet the specified sequence of operation in fuli.
4 Programming of controilers shall utifize the same tanguage and code as used by MEC
Controliers to maximize system flexibility and ease of use.
5 Each controiler shal! have connection provisions for a portable operator’s terminat, This
' tool shall alow the user to display, generate or modify all point databases and operating
) programs.
3 - Application Specific Controliers shail be capable of control of the following equipment, but riot
) limited to, the following: S R S
A Fan colis
2 Constant Alr Voiume {CAV) boxes
3 Dual Duct Terminal Boxes B
4 Unit Coaditioners
5 Heat Pumps
.G Unit Ventilators
7 Room Pressurization
A4 “Controllers shali inciude aif points inputs gnd outputs necessary to perform the specified control
' . sequences. Analog outputs shall be industry standard signals such as 24V floating control, 3-15
" psi preumatic, 0-10V, allowing for interface to a variety of modulating actuators,

5 All controiler sequences and operation shall provide closed ioop control of the intended
application.

B Acceplable material: Controlier shall communicate scheduies. Measured variables. Command

vaiues and capable of time ciock synchronization ali using the BACNET protocol.

2.7 BAC: FIELD CONTROL DEVICES

1 General

A
2

Control devices of each category to be of same type of manufacturer.

External trim materials (o be corrosion resistant, internal parts to be assembled in watertight,
shockproof, vibration-proof, heat resistant assembly.

Cperating conditions: 0-44°C with 10-90% RHK {non-condensing} far indoor eguipment and -40 to
+60°C with 10-90% RH non-condensing for outdoor equipment uniess otherwise specified.
Terminations: use standard condult box with skot screwdriver compression connector block
untess otherwise specified.

5 Transmitters to be unaffected by external transmitters {eg. walkie talkies).
B Account for hysteresis, refaxation titme, maximum and rintmum limits in alf apptlications of
sensors and controls.
2 Temperature Sensors
A General: except for space temiperatiire sensors, temperature sensors are to be resistance or
thermocouple type to following reguirements:

1 Thermocouples: 1o be limited to temperature range of 200°C and over.

2 * RTD's: 10 Kohm at 0°C {plus or minus 0.2 ohms] platinum element with strain minimizing
- construction, 3 integral anchored leadwires. Coefficient of resistivity: 0.00385
“ohmsfohm C.

. Sensing element: hermetically sealed.

4 Stem and tip construction: copper or type 304 staintess steel.

5 Time constant response: less than 3 seconds to temperature change of 16°C.

b immersion wells: NP5 3/4, stainless steel spring foaded construction, with heat transfer
compound compatible with sensor. insertion length to equal 173 of the pipe diameter,

2 Sensors:

1 Room type: wall mounting, covers having white ABS plastic with guard. Provide
occupancy override push button and setpoint adjustment on temperature sensors,
drawings and documaents, Accuracy of plus or minus 0.5°C, Sensors to be equipped with
plug in connection for access to the DDC network by the portable operator terminal.
{Plug-in connection not to be wired). Sensor to have software limitation of setpoint
capabifity,

3 Acceptable material TA.C. thermistor model TSMN-90230-850-0-1.

.2 General purpose duct type! suitable for insertion into ducts at any angle, insertion
length 1o be 2/3 of duct width.

N Acceptable materiak T.A.C, Balco model T5-8201,

.3 Averaging duct type: continuous filament with minimum immersion length 6000mm.
Bend probe at field installation time to 100mm radius at any point along probe without
degradation of performance.

A Guiside air type: Combination outdoor temperature and humidity sensor complete with
salar radiation shield. Mount device in easily accessible location for maimtenance and
well away from any exhatist openings. Standard of acceptance: Vaisala model HMS1312,

3 Combination Temperature and CO2 Sensor:

A Temperature Operating Range: 5°C to 40°C.

2 Temperature Sensing Element: 20K NTC Thenmistor.

3 Temperature Aceuracy: £0.5°C.

E:! Temperature Resolution: 0.1°C.

5 €02 Measurement Range: O to 2000 ppm.

B CO2 Accuracy: 400-1250 ppim £ 30 ppm or 3% of reading, whichever is greater.

v CO2 Sensing Method: Non-dispersive infrared (DNIR) absorption gold plated optics.

.8 CO2 Sensor Stability: <2% of FS aver life of sensor.

.9 Daisy-Chaining capability.

10 Standard of Acceptance: Distech-Cantrols Allure EC-Sman-Vue-C Sensor,

3 Temperature Transmitters
1 To following requirements:

A input circuit: to accept 3-lead, 100chm at 0°C, platinum resistance detectors type
SEnSOTs,

2 Power supply: 575 ohmis at 24V DC into [oad of 575 chms. Power supply affect less than 0.01°C
per volt change.
3 Qutput sigral: 4-20 mA into 500 ohm maximum load.

.10
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A3

A Input and output short circuit and open drcuit protection.
Qutput variation: less than 0.2% of full scate for supply voltage variation of plus or minus 1094,
Combined nondinearity, repeatability, hysteresis effects: not to exceed plus or minus 0.5% of
full scele output.
7 Maximum current to 100 ahm RTD sensor: not to exceed 25 md.
B Integral zero and span adjustments.
9 Temperature effects: not to exceed plus or minus 1.0% of full scale/50°C,
10 Long term output drift: not to exceed 0.25% of full scale/6 months,
3 Transmitter ranges: Sefect narrowest range to suit application frorn following:
3 Iinus 50°C to plus 58°C, plus of minus 0.5°C.
2 0o 100°C, plus or minus 0.5°C,
3 010 50°C, plus o minus 0.25°C.
4 0 to 25°C, plus ar minus 0.3°C.

o i

5 100 35°C, plus or minus 0.25°C,
Temperature Switches
1 To following reguirements:
g Range: To suit system requirements,
.2 Temperature sensor: liguid, vapour or bimetallic type. Operate automatically. Reset
automatically, except as follows:
1 Freeze protection: manuai reset. Optional if software does not auto restart.
2 Fire detection: manual reset, Optional if software does not auto restart,
3 Adiustable setpoint and differential.
4 Accuracy: pius of minus 1°C.
.5 Snap action rating: 120V, 15 amyps or 24V DC as reguired.
B Type as follows:
1 Buct, general purpose: insertion length = 460mm.
2 Thermawell: staintess steel, with compression fitting for NPS 3/4 thermowell.
tmmersion length: 100mm.
3 Freeze detection: continuous etement with B0D0mm insertion length, duct
mounting, to detect coldest temperature in any 30mm lengt.
4 Strap-on: with helical screw stainiess sleef damp.
Electrical Relays
N Ta following requirements:
2 Double voltage, DPDT, plug-in type with termination base.
3 Coifs: rated for 120V AC ar 24V AC as required. Other voltage: provide transformer.
A Contacts: rated a1t 5 amps at 120V AC.
Endswitch

g Operating temperature: -40°C to 100°C.

2 Switch & contacts electrically rated to handie equipment connecting to it. Coordinate  with

eguipment supplier.

- Electranic Control Damper Operators
.k . Tofollowing requirements:

1 Push-pull proportionat type as indicated.
2 Spring return for “fail-safe” in Normally Open or Normatly Closed position as indicated.
3 Operator: size so as to control dampers ggainst maximum pressure of dynamic closing
pressure {whichever is greater).
4 Power requirements: SVA maximum at 120 VAC,
.5 Acceptable materials: Belimo Direct coupled, Brushless, sensoriess DC motor type.
Paneis
1 Either free-standing or wall mounted enamelied steel cabinets with hinged and key-locked front
door.

2 To be modular multiple panels as required indicated to handle alf reguirements with space to
zccommodate sdditional capacity (o be approved by Consultant without adding additional
cabinets.

3 All panels to be lockable and keyed zlike.

Mount on 1% x 132" 12 gauge c-channel framing brackets where required.

5 Whers panels locations are not apainst a wall-construct 2 ¢-channel support frarming member
from floor to ceiling, and securely fasten framing members and panels to support structure.

Sensor & thermostat guard: Walf sensors to use wireguards model STII62( from Safety Technology

International, where lzrger guards are reguired use white Rodgers model F29-01593. Sensor &

thermostst guards to have tarmper resist turbter lock and 2 iceys. Al locks to be keyed zlike for this

project.

Current transducer;

1 Provide current sensing transducer for status reonitoring of 2l fans and pumps a5 reguired in
thase drawings and specifications,

2 Current sensors shall be as follows:

1 Selectable Range: 1-200 Amps.

2 Ternp. Range: -15° to 62°C.

3 Humidity Range: T0-90% RH non-condensing.
4 2-5 vDC output.

Metzal pushbutton switch:

Standards Reference: IEC EN 60947 _5 1, CSA€22-2 n.14.

Enclosure Material: Zn + Al + Mg alloy, chromium plated.

Contacts Material: Silver,

Mechanical Life: Pushbuttons, switches: 1,000,000 aperations.

Electrical:

3 Rated Insulatian Voitage: Ui 66DV zccording to CEFEN 80947-5-1, 300V according to C5A

{22-2 114 and UL 508,

Dislectric Strength: 3KV {1 second).

insulation Resistance: 2Mohm min. {500V DC)L

Cannections: Single screw with non-loosening plate clamp, J4AWGE max,

Contacts Operation: Self-cleaning types ENOY {N.C.J EN 10 {N.O.} slow action, positive

opening.

B Operation Freguency: 3600 operations pear hour max,

Power Phase Monitoring:

1 Provide a power phase monitor. Power phase rmonitor to be connected to BAC for monitoring of
voitage, amperage, kilowatt hours.

Fire Alarm Status:

1 Provide a fire alarm status monitor, 160 indiczte an alarm or trouble condition at the BAC system.
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2.8 SEC RESIDENT SOFTWARE FEATURES

.1

_Generaf:
.1 Thesoftware programs specified in this Section shall be provided a5 2n integrat part of SEC and

shall not be dependent upon any higher level computer for execution.

. 2 All points shall be identified by up £6 30 character point name and 16 character point descriptor,

The same names shall be used at the PC workstation.

.3 All digital points shatl have user defined two-state stahus indication {descriptors with minisum

of 8 characters alowed per state {i.e. summer/winter)).
Control Software Bescription:

1 The SEC shall have the ability to perform the following pre-tested control elgorithms:
1 Two-position conbrol
.2 Proportional controf
.3 Proportional plus integral controt
4 Automaztic tuning of control loops

SEC shall grovide where indicated the following energy managament routines for the purpose of
optirnizing energy consumption while maintaining occupant comfort.

©.1 7. 5tart-5top Time Optimization {5570} shall automatically be coordinated with event scheduling.

The S5T0 program shaill start HVAC equipment at the iatest possible tirme that will allow the
equiprment to achieve the desired zone condition by time of occupancy.

1 The 5510 program shall operate in both the heating and cooling seasons,
1 it shall be possible to apply the S5T0 program to individuatl fan systems.
2 The §STO program shallt operate on hoth outside wealher conditions as well &5

instde zone conditions and empirical factors.

2 The S5TO program shall meet the iocal code requirements for minimum cutside air

while the building is occupied.
-2 " Event Scheduling: Provide a comprehiensive menu driven program to automatically start and
 stop designated paints or groups of points according to a stored time,

3 it shatl be possible to individually command a point or group of points.

2 For points assigned to one common foad proup, it shall be possible to assipn variable
tirme defays between each successive start or stop within that group.

3 The operator shall be able 10 define the following information:
N Time, day
2 Commands such as on, off, zutg, and so forth
3 Time delays between successive commands
4 There shall be provisions for manual overriding of each schedule by an

appropriate operator

4 it shatl be possible to schedule events up to one year in advance,

1 Scheduling shall be calendar based.
_ 2 Holidays shalt aliow for different schedules,
.3 Enthalpy switchover [aconomizer). The Energy Management Cantral Software {BAC) will control

the position of the air handler relief, return, and outside air dampers. if the outside air dry bulb
temperature falls below changeover sel point the BAC will modulate the dampers 1o provide
100 percent oulside air, The user will be able to guickly changegver Lo an economizer systerm
based on dry bulb temperature and will be able to override the economizer cycle and return to
mintmum outside air operation at any time.

A Automatic Daylight Savings Time Switchover: The system shall provide automatic time
adjustment for switching toffrom Daylight Savings Time.
5 Night sethack cantrol The system shall provide the ability to automatically adjust setpoints for

night control,

SEC shail be zbie to execute custom, job-specific processes defined by the user, to automatically

perform calculations and special control routines.

3 A singte process shall be able to incarporate measured or calculzted data from any and all other
SEC Controlters on the network. In addition, a single process shall be able to issue commands to
points in any and alf other SEC on the network. Database shail support 30 character, English
language point names, structured for searching and logs.

2 Processes shall be able to generate operator messages and advisories to operator 10 devices. A
process shall be able to directly send a message ta a specified device or cause the execition of 2
dial-Up connection to a remote device such as & prinler of pager.

3 SEC shall provide a HELP function key, providing enhanced context sensitive on-line help with
task oriented information from the user manual,
A4 SEC shalt be capable of camment fines for seguence of aperation explanation.

Alarm management shall be provided to monitor and direct alarm information to operator devices. Each
SEC shail perform distributed, independent 2larm anatysis and filtering to minimize operator
imerruptions due to non-ceitical glarms, minimize network traffic and prevent alarms from being lost. At
no time shall the SEC ability to repart alarms be affected by gither operator orF activity at a PC
waorkstation, locat /O device or communications with other panels on the network.

A Alf alarm or point change reports shall include the point's English {anguage description and the
time and date of ocourenca.
2 The user shali be able to define the specific system reaction for each point. Alarms shall be

pricrilized to minimize nuisance reporting and to speed operator response 10 critical alarms, A
minirnun of six prioricy fevels shall be provided for sach point. Point priority levels shall be
combined with user definable destination catepories {PC, printer, DDC Controfter, ate ) lo
pravide full flexibility in defining the handling of system alarms. Each SEC shalf automatically
thibit the reporting of sefected alarms during system shutdown and start-up. Users shall have
the ability 1o manually inhibit alarm reporting for each peoint.

3 Alarm reports and messages will be directed to 3 user-defined list of operator devices or PCs
based on time (after hours destinations) or based on priority.
A In addition to the point's gescriptor and the time and date, the user shall be abie to print,

display or store a 200 character slarm masszage to more fully describe the alarm condition or

direct operator sequence.

5 In dial-up appiications, operator-selected alarms shall initiate a call to a rernote operator device,

Avariely of historizal data collection utilities shal be provided Lo manually or automatically sample,

store and display system data for points as specified in the (/0 summarny.

.1 Any point, physicat or calculated may be designated for trending. Any point, regardless of
physical location in the network, may be callected znd stored in each SEC point group. Two
methods of collection shall be allowed: either by 2 pre-defined time interval or upon a pre-
defined change of value. Sample intervals of 1 minute to 7 days shall be provided. Each SEC shalt
have a dedicated RAM-hssed buffer for trend dats and shall be capable of storing a minimum of
2000 data samples. All trend data shall be availabte for transfer to a Workstation without
manual intervention,

3 SEC shall also provide high resolution sampling capability for verification of controt loop
perfarmance. Operator-initiated automatic and manual Ioop tuning algorithms shall be provided
for aperztor-selected PID controf loops 2s identified in the point 10 summary.

1 Loop tuning shalt be capable of being initiated either locally al the SEC, from z network
workstation or remotely using dial-in madems. For alf oop tuning functions, access shall
be limited to authorized personne! through password protection,

SEC shall be capable of automatically accumulating and storing run-time hours for digital input and

output points and automatically sample, caletiate and store consumption totals for analog and digital

pise input type points, as specified in the point H0 schedule.

The peer to peer network shall 2liow the SEC to assign a minimum of 50 passwords access and control

priorities to each paintl individuzlly. The logon password {at any PC workstation or portable operator

terminal} shall enable the operator to monitor, adiust and control the points that the operator is
authorized for, All other points shall not be displayed on the PC workstation or portable terminal {e.g. all
base building and all tenant points shall be accessible to any hase building operators, but only fenant
points shafl be accessible to tenant buliding operators). Passwords and priorities for every point shall be
fully programmabie and adjustable.

PART3 EXECUTION

3.1 GENERAL

1 Instabl systems and refated controls using factory trained specialist in accordance with manufacturer's
instructions and/or as indicated.

2 Instail alf equipment, components so that manufacturer's and CSA fabels are visible and fegible after
commissioning is complete. .

3 Instzlt alf speciat supports as required and as indicated.

CSAC22.1 Canadian Electrical Code, Part 1, Safety Standard for Electrical instaliations.

3.3 PROJECT MANAGEMENT

.1

1

Provide z designated Project Manager who wilt be responsible for the following:

1 Construct and maintain project schedule
2 On-site coordination with ali applicable trades and subcontractors
.3 Authorized to accept and execute orders or instructions from owner/consultant
A Arrend project meetings as necessary to avoid conflicts and delays
5 Make necessary field decisions relating to this scope of work
B Coordination/Single point of contact
3.4 INSTALLATION
" General
"1 Install 2t field control devices in accordance with manufacturers recommended methods,

procedures and instructions.

2 Temperature transmitters, humidity transmitters, transducers sofenoid air valves, controflers,

refays: install in NEMA 1 enclosure or as required for specific applications. Provide for
efectrolytic solation in s cases when dissimilar metals make contact,

3 Support fieid-mounted transmitters, control panels sensors on channel brackets.
4 Install 2t wall mounted devices on plywood panel propery attached to wall,
5 Provide identification for all control itemns.
6 . Submit for approval samples of nameplates, identification tags and list of proposed wording,
7 Mameplates for Panels
B identify faces with laminated plastic nameplates.
2 Sizes: 25 x 67 mm minimum.
.3 tettering: 7mm minimum high, black.
4 Inscriptions: machine engraved to identify function and, where applicable, fai-safe
position.
5 Nameplates: plastic laminate, 3mm thick Melamine, matt white finish, black core,
. snuare corners, iettering accurately aligned and engraved into core.
"8 Field Devices
C 1 identify by plastic encased cards attached by chain.
2 Sizes: B0 x 100mm minimum,
3 Lettering: Sram minirmun high produced from laser printer in black.
4 Data to include: point name, schematic designation number, model, probe/capillary
{ength, size, range, set point, other pertinent data, function, fail-safe position.
.5 Companion cabinet: identify interior components using plastic enclosed cards.
9 Rogr Sensors
1 Interior: identify by stick-on labels.
2 Sizes: to suit.
3 Lettering: Lo suit. Clearly legible.
10 Warning Skegns
N Lguipment [eg. motors, starters) under remote automatic control, provide orange
coloured signs warning of automatic starting under control of BAC (eg. "Cautian: This
eguipment is under automatic remote control of BAC").
A1 Wiring
1 Numbered tape markings with lzbel indicating panel & point name where applicable on
2l wiring at panels, junction boxes, splitters, cabinets, outlet boxes and devices,
.2 Calour coding: use colour coded wiring. Controls wire jacketing to be ORANGE in colour.
2 Power wiring: identify ar each panel,
4 Al wiring within raflways to be run in the cable tray systerm where available. Wiring to

extend front wall tray to devices shall be neatly bundled and secured. In hallways with
no available cable tray system, provide j-hooks at intervals not greater than 2 meters.
Wiring 1o be installed in conduit when passing through walls 0 devices.

12 Conduit

1 Cotour code ali BAC conduit. Controls wire conduit to be ORANGE in colour. Refer to
DRAWING ELECTRICAL NOTES for conduit, boxes, connectors, wiring.
.2 Locate coding on all conduits, exposed and concesled in all locations including

removable suspended ceilings, tunnels, shafts, on both sides of walls, floors, etc, and at
15m intervals.
3 Conduit to beinstalled in walls where devices are to be located.
13 Manufacturer's Nameplates, CSA Labels: To be visible and fegible at all tirmes.
14 Equipment and device locations shall be selected to permit access to entirg assernbly.
Temperature and Humidity Sensors

1 Stabilize to ensure mimimum field adjustrments or catibrations.
2 To be readily accessibie and adaptable to each type of application so as to allow for quick easy
reptacement and servicing without speciat tools or skilis.
3 Outdoor instaltation:
i Protect from solar radiation and wing effects and student access by stainkess steel
shields.
2 install in EEMACS enclosures,
4 Duct instabations:
3 3o not mount in dead alr space.
2 Location o be within sensor vibration and velocity limits.
3 Securely mount extended surface sensor used to sense average tempearature,
4 Thermaily isolate elements from brackets and supports so as to respond to air

temperature only.

.5 Support sensor element separately from coils, filker racks.
5 Averaging duct type temperature sensors:
1 Sensor length to be not less than 1000mm for each square metre of duct cross-sectional
area.
2 Use multiple sensors where singla sensor does not meet minimum length ratio. Wirs
multiple sensors in paraliet for freeze protaction applications.
3 Wire mudtiple sensors separately for temperature measurement,
] Use either software averaging algorithm ta derive overall averape for contral purposes
or separate inputs, hased on site requirements.
N Thermowells: install for alf piping installztions. Where pipe diameter is less than well insertion
tength, locate weill in elbow. Thermowel] to restrict How by less than 30%.
7 Roont sensors shall not be located behind doors, shelving, above photocopiers or heat

producing equipment and shalf be placed on a diagonal to diffusers within loft. Where there is
conflict contractor shali consult with Engineer and OGwner before installation.
Fanels
1 Arrange for conduit and tubing entry from hottom or either side.
2 Use modutar multipte panels if necessary to handle all requirements, with space for additional
' 25% DDC Controliers or Field Devices if applicable without adding additionat panels. Space to
zecammodate maximum capacity of associated controller.

.3 Wiring within panels: locate in trays or individually clipped to back of panel.
A Identify all wiring and conduit clearly.
Magnehelic Pressure Indicators
1 Install adjacent to each fan system stalic pressure sensor and duct system velacity pressure
sensors {as approved by the Consuftant).
2 Locations to be as indicsted or specified.

Pressure and Differentizl Pressure Switches:  install isolation valve and snubber on sl sensors, In
addition, protect sensing alements on steam and high temperature hot water service with pigtail syphon
betwesn valve and sensor.

Field Mounted Transmitiers and Sensors

1 Support properly on channe! brackets.

2 Install wzll mounted devices on plywooed panel attached properly to wall

Identification

A identify all field devices properiy.
2 Refer to identification.
8 Adr Flow Measuring Stations:  Cap manifold until cleaning of ducts is completad. install a5 per
manufacturer's recommendations.
9 Electrical General
E Do complete instalfation in accordance with requirerments of:
1 Etectrical, this specification.
2 Ontario Electrical Safety Code.
.3 ANSI/NFPA 70,
4 AMSI (2.

2 Fully enclase aor properly guard efectrical wiring, terminal blocks, alf high voltage above 50V
contacts and mark to prevent accidentat injury.

3 Do underground instzlation to CAN/USA C22.3 No.1, except where otherwise specified.

A4 Canform ko all manufacturer's recommendations for storage, handling and installation,

5 Check alt factory connections and joints, Tighten where necessary t0 ensure continuity.

b inslall electrical eguipment between 1000 and 2000mm above finished floor wherever possible
and adiacent to related equipment.

J Protect exposed tive equiprent such as panel, mains, outlet wiring during construction for
personnel safety.

B Shield and rnark ali five parts "UVE 120 VOLTS" or other sppropriate voltage.

9 Install conduits, sleeves, etc. prior to pouring of concrete.

10 Hotes through exterior wall and roofs: flash and make weatherproof.

11 Make all necessary arrangements for cutting of chases, drilling holes and other structural work
reguired to pistall electrical conduit, cable, pull boxes, cutlet boxes,

a2 Instai] aft cables, conduits 2nd fittings which are to be embedded or plastered over, neatly and
closely to buitding structure to minimize furring.

10 Conduit Systern

A Al expased wiring within finished spaces and all wiring within biock or conerete walls shall be in
conduit.

2 Conduit sizes fo Suit wiring reguirements and to allow for future expansion capabilities specified
for systems. Drawings do not show conduits.

.3 Install conduits paratiel or perpendicular to building lines, to conserve headroom and to
rinimize interference,

A G mot run exposed conduits in normably ocoupied spaces unless otherwise indicated or unless
impossible to do othecwise, Obtain approval from Consultant and Owner before starting such
work. Conduit size to match conductors plus Tuture expansion capabilities as specified. Total not

_ to exceed 40% fill.
5 lLacate conduits at least 150mm from paraliel stearn or hot water piges and at ieast 50mm at
) CrosSnVers.
.6 Bend all conduit so that diameter is reduced by less than 1/10th original diameter.
7 _Field thread on rigid conduit to be of sufficient tength to draw conduits up tight.
8 Lirmit conduit lenpth between pult boxes to less than 30m.
‘9 . Use conduit outiet boxes for conduit up to 32mm diameter and pult boxes for {arger sizes.
' A0 " Fastenings and supports for conduits, cables, equipment, ele:
o Provide metal brackets, frames, hangers, clamps and related types of support structures
zs indicated and as required to support cable and conduit runs.
2 Provide adeqguate support for raceways and cables, sioped vertically to equiprment.
3 Use supports or equipment installed by other trades for conduit, cable and raceway
supports only after written approval from Consublant/Consultant,

A1 Install polypropylene fish cord it empty conduits for future use.

12 Where conduits become blocked, remove and replace blocked sections.

13 Priapazint all coupling, pult and junction boxes ORANGE prior tao installztion.

14 Pass conduits through structural members only after receipt of written approval.

A5 Conduits may be run in flanged portion of structural steel.

Jdeé Group canduits wherever possibie on suspended or surface charnels.

17 Pult boxes:

A Install in inconspicuous but accessibie locations,
2 Support boxes independently of connecting conduits,
3 Fiti boxes with paper aor foam to prevent entry of canstruction material.
4 Provide correct size of openings. Reducing washers not permitted.

. 5 Mark tocation of puli boxes on record drawings.

18 install terminal blocks or strips as required.
A1 Wiring
: | o not instail in ducts.
2 © Do not pull spticed wiring inside conduils or ducts,
3 Use {SA certified lubricants of type compatible with insulation to reduce pulling tension,
. .4 " Tests: use only gualified personnel. Demonstrate that:
A All circuits are conlinueus, free from shorls, unspecified grounds.

2 Resistance to ground of all circuits is grealer than 50 Megohms,

5 " Provide OwnerfConsuttant with test results shawing locations, circuits, results of tests,

. & Remaove insulation carefully from ends of conductors and instalt to manufacturer's

_recommendations, Accommuodate sl strands in lugs. Where insulalion is stripped in excess,

reatly tape so that only lug remains exposed,

7 Wiring in main junction boxes and pull boxes to terminate on terminat blacks only, clearty and
permanently identified. lunctions or spiices not permitted for sensing or control signal covering

_ wiring

B Do not adow wiring te come into direct physical contact with compression screw.

8 install ALL strands of conductar in lugs of components. Strip insulation only to extent necessary

' for installation.

.18 Al wiring entering motor slarters or contaclors, ete, (o current sensing relays or other status

inputs as weil as output for staps or start sequencing to be rated at least equal to the operating
voltage of the electrical equipment,

12 Wiring Devices, Cover Plales

A

Receptacles within control panels: Inslall vertically in gang type outlet box when more than ong
receptacle is required in one tocation.

Coverplates:

A tnstall suitable common coverplate where wiring devices are grouped.

2 Use flush type coverpiales only on flush type outlet boxes.

13 Starters, Control Devices

A1
.2
.3

14 Ground
1

2
3

4

3.5 BACSTART.

install and make power and control connections as indicated.

tnstall correct over-current devices.

identify each wire, termina! for external connections with permanrent number marking idenlical

to diagram.

Performance Verification:

A Operate switches and controls to verify functioning.

2 Perform start and ston sequences of contactors and relays.

3 Cherk that interiock sequences, with other separate related starters, squipment and
auxiliary control devices, operate as specified.

mng

install compilete, permanent, continuous grounding system for equipment, inchuding conductars,

conngctors and actassories.

tnstall all separate grounding conductars in conduit within buitding.

install ground wire in alt PYC ducts and in all tunnel conduit systems,

Tests: perform ground continuity and resistance tests, using approved method appropriate to
site conditians.
-UP AND CHECK-OUT

1 Befinitions

1

AEL; Tatio between total test period lass any system downiime accumulate within that period
and test period.

.2 Downtime: rasutts whenever BAC is unable to fulfill all requirad functions due fo malfunction.
Downtime measured by intervais in test period between time that Contractor is notified of
faiture and time system is restored te proper operating condition. Downtime not to include
following:

N Cutage of main power supply in excess of back-up power sources, provided that:
1 Autamatic initiaticn of back-up was accamplished.
2 Automatic shut-down and re-start of components was as specified.
2 Failure of commurications link, provided that:
1 ~ Cantroller automatically and correctly operated in stand-zlone moce.
2 Fallure was not due Lo failure of any specified BAC eguipment.
.3 - Fallure of existing equipment.
4 Functional failure resuiting from individual sensor or controller provided that:
Nl System recorded said fault.
2 Esuipment defauited (o fall-safe mode,
3 AEL of total of all sensors and controllers is at least 39% during test
. period. T ERT REU o
2 - Acranyms used in this section include:
: - Ab Analog Input
CAD Analog Cutput L
AEL  Average Effectiveness Level - -
o CBE Controi Description Logic
Di Digital Input
Do Digital Output
- bP Differential Pressure
BAC  Building Automation & Canirol System
MEC  Modular Equipment Controller
OWS  Cperators Work Station
PCU  Programmable Control Unit
SEC  Standard Eguipment Controller
5P Static Pressure
VAY  Variablte Air Volume
3 Ganeral
3 Work includes:
1 Start-up testing and verification of ali systems.
2 Check out dermocnstration of proper operation of all components,
3 On-site operationa! tests.

2 Perform wark under direction of, and In presence of, Consultant/Consultant and BAC
Commissioning Contractor,

3 Provice ali test eguiprnent, two-way radios.

4 Independent testing iabaratory to certify all test eguipment as accurate to within approved
tolerances no latar than 2 months prior to tests,

5 Inform, and abtain approval from, Consultant/Consultant in writing at teast 14 days prior to

each test, indicate:

g Location and part of system o be tested.
2 Testing procedures, anticipated rosults.
) Names of testing personnel,

b Co-ordinate with all other trades.

7 Correct deficiencies, re-test in presence of Consultant/Consultant untii satisfactory performance
is abtained.

B Acceptance of tests will not refieve Contractor from responsibitity for ensuring that complete
systems meet every requirement of Contract,

g Load systermn with project saftware.

10 Perform tests as reguired,

A1 When installation of the system is complete, calibrate equipment and verify transmission media
operation before the system is placed on-lina. All tasting, calibrating, adjusting and final fieid
tests shall be completed by the manufacturer, Verify that al! system are operable from local
controls in the specified failure motge upon panel failure or loss of power.

12 Provide any recommendation for system modification in writing to consuitant, Do not make any
systern modification, including operating parameters ard control settings, without prior
approval of consuitant.

13 Instali and debug software packages.

Completion Tests

3 Genearal: test after installation of each part of system and after compietionof  mechanical

. ang electrical hook-ups, to verify correct instaliation and functioning.

.20 Include following activities:

- " Test and calibrate ali field hardware intluding stand-alone capability of each controller.
*Verify each A-to-B convertor,
‘Test and calibrate each Al using calibrated digital instruments,
Test each Dl to ensure proper settings and switching contacts.
Test each DO LG ensure proper operation and isg time.
Test sach AQ to ensure proper operation of controlled devices. Verify tight clgsure and
signals. N
Test all operating software.
Test all application software. Provide samptes of alt logs and commands.
Verify each CDL including energy optimization programs.
.10 Debug all software.
11 Blow out flow measuring and static pressure stations with high pressure air at 700 kPa.
Firnal Startup/Check-out Tests

S - T Y

W o

3 Upan satisfactory completion of alf tests, perform point-by-point test of entire system under
direction of BAC Commissioning Contractor.

2 Detailed daily schedule showing items to be tested and personne! avaiianle,

e Key document for recording all procedures to be listing of system database, including keyname,

Erglish description, point type and address, engineering units, low and high limits. include space
on listing for remarks and signatures of commissioning technician.
Final Operational Acceptance Tests

A Purpose: to demonstrate that BAC functions in accordance with all contract reguirements.
2 Test to iast at ieast 30 consecutive 24 haur days.
3 Tests to inciude:
1 Demonstration of correct operation of ali monitored and cantroiled points.
2 Cperation and capabilities of all sequences, reports, special control algorithms,
diagnostics, software.
4 System is accepted if:
1 Equipment operates at AEL of at 1east 99% for test period.
2 All other reguirements of Contract have been met.
5 In event of failure to attain specified AEL during test period, extend test period on day-to-day
basis until specifiad AEL is attainad for test period,
B Correct ali defects when they occur and before resuming tests.

3.6 COMMISSIONING, TESTING AND ACCEPTANCE

1

Lo N in e

Perfarm a three-phase commissioning procedure consisting of field /0 calibration and commissioning,
system commissianing and integrated system program cemmissioning. Document all commissioning
information on commissioning data sheets which shall be submitted prior to acceptance testing.
Commissioning work which requiras shutdown of system or deviation from normal function shatl be
performed when the operation of the system is not required. The commissioning must be coordinated
with tha owner and construction manager to ensura systems are available when needed. Notify the
operating personnel in writing of the testing schedule so that authorized personnel from the owner and
construction manager are present thraughout the commissioning arocedure.

3 Prior to system program commissioning, verify that each controi panel has been installed
according to plans, specifications and approved shop drawings. Test, catibrate and bring on line
each control sensor and device, Commissioning to inciude, but not be limited to: :

Sensor accuracy at 10, 50 and 90% of range.

Sensor range.

Verify anaiog limit and binary alarm reporting.

Point vaiue reporting.

Binary alarm and switch settings,

Actuator ranges,

i Fail sale operalion on lass of control signal, electric power, network communications.

Alter control devices have been commissioned (i.e. calibrated, tesled and signed off}, each BAC program

shall be put on line and commissioned. The contractor shail, in lhe oresence of the Owners and

Consuitant, demonstrate each programmed sequence of operation and compare the results in writing.

in atdition, each control loop shal! be tested to verify proper response and stable control, within

specified accuracy's. System program test resuits shall be recarded on commissioning data sheets and
submitted for record. Any discrepancies between the specification and the actual performance will be
immediately rectified and retested. )

After ali BAC programs have been cammissioned, the contractor shall verify the overall systern

performance as specified, Tests shall include, but nat be limited to;

1 Data communication, both normal and failure modes.

Fully loaded system response time.

Impact of component failures on system performance and system operation.

1ime/Dale changes.

Ene of month/end of year oparation,

Season changeover.

Global application programs and poinl sharing.

System backup and refoading.

Systern status displays.

Diagnostic functions.

s BT =G e e

e
=

| Power faillure routines.

12 Battery backup.

.13 Smoke Control, stalr aressurization, stair, vents, in concert with Fire Alarm System testing.
14 Testing of all electricat ang HVAC systems with other division of work,

Submit for approval, a detailed acceptance test procedure designed to demonstrate compliance with
contractuat requirements. This Atceptance test procedure will take piace after the commissioning
procedura but before final acceptance, to verify that sensors and control devices maintain specified
accuracy's and the system performance does not degrade over time,

Using the commissioning test data sheets, the contractor shall demonstrate sach paint, The contractor
shall also demonstrate all system functions. The contractor shali demonstrate all points and system
functions untii alt devices and functions meet specification.
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UNDERGROUND STORAGE TANK REMOVAL NOTES

1_GENERAL:

1 CONFORM WITH APPLICABLE REQUIREMENTS OF:

1 TECHNICAL SAFETY & STANDARDS AUTHORITY (TSSA);
2 MINISTRY OF ENVIRONMENT
3 MINISTRY OF LABOUR.

2 - REMOVE TANK IN ACCORDANCE WiTH THE FOLLOWING:

. OCCUPATIONAL HEALTH AND SAFETY ACT AND REGULATIONS FOR CONSTRUCTION PROJECTS;

ONTARIO REGULATION 213/01 — FUEL OlL;

ONTARIO REGULATION 216/01 — CERTIEICATION OF PETROLEUM MECHANICS;

ONTARIO REGULATION 217/01 — LIQUID FUELS;

CSA B13G — INSTALLATION CODE FOR OfL BURNING APPLIANCES; AND
. ALL OTHER RELEVANT CODES AND STANDARDS, AS APPLICABLE.

3 OBTAIN ALL PERMITS REQUIRED FOR THE UNDERGHROUND STORAGE TANK REMOVAL, ARRANGE FOR
INSPECTIONS AND TESTS, AND PAY ALL FEES AND COSTS FOR THE PERMITS, INSPECTIONS AND FEES. OBTAIN
PERMITS IMMEDIATELY AFTER NOTIFICATION OF AWARD OF CONTRACT.

2 _CONTRACTOR QUALIFICATIONS:

1 ALL FUELS-RELATED WORK TO BE CARRIED OUT IN ACCORDANCE WITH TSSA REQUIREMENTS AND ONTARIO
REGULATION 216/01, BY PERSONS WHO HOLD APPROPRIATE CERTIFICATES FOR WORK BEING PERFORMED,

3 EXISTING FACILITIES AND DEMOLITION:

1 LOCATE AND PROTECT ALL EXISTING EXTERIOR SITE SERVICES.

L]
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2 RETAIN AND PROTECT ALL EXISTING INTERIOR SERVICES AND BUILDING FABRIC. MAKE GOOD ANY AND ALL
DAMAGE RESULTING FROM THIS WORK.

3 EXECUTE WORK WITH LEAST POSSIBLE INTERFERENCE OR DISTURBANCE TG NORMAL USE OF EXISTING SITE.

4 PROCEDURE:

1 LUNDERGROUND STORAGE TANK CONTRACTOR SHALL BE LICENSED FOR THIS WORK, AND SHALL HAVE
SUCCESSFULLY COMPLETED A MINIMUM OF 5 UNDERGROUND STORAGE TANK REMOVALS,

2 NOTIFY ALL CONCERNED AND AFFECTED GOVERNMENTAL AUTHORITIES OF REMOVAL OCCURRING,

INCLUDING MUNICIPALITY, MINISTRY OF ENVIRONMENT, TS5A, AND FUEL Oil SUPPLIER.
APHERE 7O THERE GUIDELINES AND REQUIREMENTS.
3 _EMPTY THE TANK AND PIPING OF ALL CONTENTS, BEFORE REMOVING THE TANK AND PIPING.
4 . INERT THE TANK WITH NON-FLAMMABLE GAS, TO PREVENT EXPLOSION RiSK.
5 - EXCAVATE THE TANK AND SURROUNDING AREA.
6 - CLEAN AND REMOVE THE TANK AND ALL PIPING.
7 " MANAGE ALL CONTAMINATED SOILS.  IDENTIFY AND REPORT TO OWNER AND ENGINEER, THE SCOPE GF
" ANY AND ALL CONTAMINATION.
B - DiSPOSE OF THE TANK, PIPING, CONTENTS AND CONTAMINATED SOILS IN ACCORDANCE WITH ALL MINISTRY
"~ OF ENVIRONMENT AND TSSA REQUIREMENTS.
9 " PROVIDE REMOVAL REPORT TO THE SATISFACTION OF THE MININSTRY OF ENVIRONMENT OWNER AND
ENGINEER, INCLUDING BUT NOT LIMITED TO THE FOLLOWING:
1 SOIL AND GROUNOWATER SAMPLES;
2 MAP OF AREA AND WHERE SAMPLES WERE GATHERED;
3 DOCUMENTATION OF HOW TANK CONTENTS, TANK AND PIPING, AND 50ILS WERE DISPOSED OF.

10 REINSTATE AREA TO QRIGINAL CONDITION,

DISCONNECT, REMOVE AND DISPOSE OF
ALL EXISTING FUEL OIL EQUIPMENT

DISCONNECT AND REMOVE EXISTING
EXTERIOR OUTDOOR AIR LOUVER
(24" x 48" HIGH)

INFILL, INSULATE AND

WATERPROOF SEAL WALL OPENING

DISCONNECT AND REMOVE EXISTING EXHAUST FAN
AND OPERATING DAMPERS

INCLUDING THE FOLLOWING:

- DAMPER, EXHAUST FAN AND CURB

TYPICAL DEMOLITION NOTES: ()

CAREFULLY REMOVE EXISTING CEILING IN ALL AREAS OF WORK
REINSTATE CEILING TO ORIGINAL CONDITION FOLLOWING COMPLETION OF WORK

ALL DEVICE AND EQUIPMENT LOCATIONS ARE APPROXIMATE
VERIFY LOCATION OF ALL DEVICES AND EQUIPMENT ON SITE

D1

D2

D3

D4

D5

D6

FUEL OIL EQUIPMENT [~
LOCATION IS APPROXIMATE
AND SHALL BE VERIFIED ON SITE

SUPPLY AIR DUCT AND OUTLETS:

DISCONNECT AND REMOVE EXISTING SUPPLY AIR MAIN AND BRANCH DUCTS

AND SUPPLY AIR OUTLETS
INFILL, PATCH AND REPAIR CEILING

RETURN AIR DUCT AND INLETS:

DISCONNECT AND REMOVE EXISTING RETURN AIR MAIN AND BRANCH DUCTS

AND RETURN AIR INLETS

EXISTING OPENING IN CORRIDOR WALL:

APPROXIMATE LOCATION OF EXISTING CORRIDOR WALL OPENING
DISCONNECT AND REMOVE EXISTING DUCT AND FIRE DAMPER (IF APPLICABLE)
ENLARGE OPENING FOR NEW DUCT WHERE POSSIBLE
INFILL WALL WHERE OPENINGS ARE NOT USED

HEATING COIL WITH PUMP AND ZONE VALVE:

DISCONNECT AND REMOVE EXISTING HEATING COIL, INCLUDING THE FOLLOWING:

- PUMP
- ZONE VALVE

- ALL PIPING BACK TO MAIN HYDRONIC SUPPLY AND RETURN PIPING

CAP AND SEAL PIPING AT MAIN PIPING
- ELECTRICAL AND CONTROL WIRING

HYDRONIC SUPPLY AND RETURN PIPE
WITH PNEUMATIC ZONE VALVE
DISCONNECT, REMOVE AND REPLACE

EXISTING ZONE VALVE AND BALL VALVES (ON SUPPLY AND RETURN)

HEATING THERMOSTAT:

DISCONNECT AND REMOVE EXISTING THERMOSTAT CONTROL,
CONTROL WIRING AND PNEUMATIC TUBE (AS APPLICABLE)
INCLUDING BOX, CONDUIT, WIRING, TUBING BACK TO SOURCE

INFILL, PATCH AND REPAIR WALL

FUEL OIL
FILL AND VENT LINES

FUEL OIL
UNDERGROUND STORAGE TANK

FUEL OIL SUPPLY LINE

AREA AROUND UNDERGROUND STORAGE TANK
SHALL BE EXCAVATED AS FOLLOWS:

- MINIMUM OF 2m (6 ft 8 in)

ON NORTH, SOUTH AND EAST SIDES

- TO SCHOOL FOUNDATION WALL ON WEST SIDE
- TO BEDROCK BELOW TANK

AREA SHALL BE REINSTATED TO ORIGINAL CONDITION

RETAIN EXISTING HYDRONIC
CABINET UNIT HEATER
REPLACE CONTROLS

DISCONNECT AND REMOVE EXISTING
SUPPLY AND RETURN AIR DUCTS THROUGH ROOF
INFILL, PATCH AND REPAIR ROOF OPENING

DISCONNE

GYMNASIUM /AUDI TORIUM

CT AND REMOVE EXISTING AIR HANDLING UNIT
IN THE CEILING SPACE

INCLUDING THE FOLLOWING:

- UNIT

- DAMPER

- ALL SUPPLY AND RETURN AIR DUCT

- ALL PIPING CONNECTIONS BACK TO SOURCE
- ELECTRICAL AND CONTROL WIRING

DISCONNECT AND REMOVE EXISTING
OUTDOOR AIR SUPPLY FAN AND ROOF CAP
INCLUDING THE FOLLOWING:

- DAMPER

- ALL OUTDOOR AIR DUCT

- ROOF CAP AND CURB

- ELECTRICAL AND CONTROL WIRING
INFILL, PATCH AND REPAIR ROOF OPENING

STG VP OFF.

RE-USE EXISTING
WALL OPENINGS FOR
NEW SA DUCT
(TYPICAL BOTH SIDES
OF STAGE)

HVAC EQUIPMENT - EXISTING CONDITIONS:

EXISTING CONDITIONS AND EXISTING UNIT SUMMARY OF EQUIPMENT:
1 THE CONDITIONS OF ALL EXISTING HEATING, VENTILATING AND AIR
CONDITIONING (HVAC) UNITS SHALL BE VERIFIED, PRIOR TO UNIT
DISCONNECTION AND REMOVAL. o
USE THE "EXISTING EQUIPMENT SUMMARY" FORM, PROVIDEDON .~
MECHANICAL DRAWINGS. ) B -

RETAIN EXISTING EQUIPMENT: o
1 - RETAIN ALL EXISTING HVAC UNITS IN PLACE OR ON SITE, INCLUDING: -~
- BOILERS; Tl
- BOILER PUMPS;
. OIL SUPPLY SYSTEM;
. EXHAUST FANS;
ROOFTOP HEAT RECOVERY VENTILATORS;

. HYDRONIC AND ELECTRIC DUCT HEATERS.

THESE UNITS THAT ARE BEING REPLACED SHALL ONLY BE DISPOSED OF,
AFTER NEW UNITS ARE RECEIVED, INSTALLED AND MADE OPERATIONAL.
3 IF REQUIRED, DUE TO DELIVERY GCCURING AFTER OPENING DAY OF
SCHOOL, OBSOLETE UNITS SHALL BE REINSTALLED TEMPORARILY.

R W

2

COMP. LAB

RETAIN EXISTING HYDRONIC

CABINET UNIT HEATER
REPLACE CONTROLS
(TYPICAL BOTH SIDES
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RETAIN EXISTING
WELL PRESSURE TANK
CONNECT NEW 1-1/2" DCW WELLRITE #WR240R FD-1- FLOOR DRAINS
TO EXISTING PRESSURE SYSTEM - WITH VENT AND TRAP SEAL PRIMER APPROXIMATE OUTLINE
NS WATER METER DISCONNECT, REMOVE, RELOCATE AND/OR DISPOSE OF CAREFULLY COREDRILL OF CONCRETE BASE PADS

EXISTING WATER TREATMENT EQUIPMENT WALL AND SAWCUT FLOOR
(AS APPLICABLE) FOR FLOOR DRAINS AND NEW 75 mm SAN. PIPE -
T R CHLORINE TANK, PUMP CONNEGT TO EXISTING NEW EQUIPMENT . .
DISCONNECT, REMOVE, RELOCATE AND/OR DISPOSE OF ["oocec RE TANK S _\/ v AND INJECTION REFER TO DRAWINGS SAN. SERVICE IN CORRIDOR n g | n e e rl n g .
EXISTING WATER TREATMENT EQUIPMENT | T~ _ M103 & M104 PATCH AND REPAIR FLOOR AND WALL REFER TO DRAWING M102
(AS APPLICABLE) | of MEDIA FILTERS FOR WATER TREATMENT EQUIPMENT _ FOR PIPING DETAIL
| Gl CONTACT TANK AND DETAILS EF-SR PS-1 PUMP . . )
FOR WATER TREATMENT EQUIPMENT AND DETAILS | (V/ WATER HEATER, MIXING VALVE AND HEAT TRAP ELBOW EA10x10 (INSUL) DUCT —% CONCRETE BASE PADS
~ / "\\ | JOHN WOOD PROLINE TO CEILING 2 CONTINUOUS UNDER BOILERS
VERIFY LOCATION . N_, —~ DISCONNECT, REMOVE AND RELOCATE — AND UNDER PUMPS
CONNECT NEW 1-1/2" DHW | Y EW-1_EMERGENCY EYEWASH B-1 BOILER BASE PADS SHALL BE:
ON SITE - EXISTING WATER HEATER EQUIPMENT B-1 BOILER
TO EXISTING DHW MAIN N ! -/ TO NEW MAIN FLOOR SERVICE ROOM PEDESTAL-MOUNTED 5 - MINIMUM DIMENSION OF 200mm LARGER
IN THIS APPROXIMATE LOCATION > :T/ CONNECT SAN, DCW AND DHW THAN THE EQUIPMENT FOOTPRINT
T~~~
" TO EXISTING SINK SERVICES IN ALL DIRECTIONS
COIIgEEiIsIIIEI\I/I/; ID_g\?V Bli\lﬁ __——DISCONNECT AND REMOVE B-2 BOILER - MINIMUM 100mm HIGH
EXISTING OIL PUMP AND PIPING FROM EW - EMERGENCY EYEWASH /—
| INTHIS APPROXIMATE LOCATION EXISTING EXTERIOR BURIED STORAGE TANK CONNEGT TO EXISTING DCW & DHW
DISCONNECT AND REMOVE—__ ro TO PUMP AND BOILERS UNDER EXISTING SINK
EXISTING BOILER BREECHING AND CHIMNEY — : L _,I\ II/III-IS-'II—'IA-I-LI-IIEISI\II\(I)g;g-IIIICI:E'II\'/III;(IEItIgV\\//AéIII\\IE
APPROXIMATE LOCATION OF \/,_\ N "] DISCONNECT AND REMOVE
HYDRONIC SUPPLY AND RETURN MAIN PIPE ) DISCONNECT AND REMOVE EXISTING BOILERS SF-RAW, SF-TREATED B
ENTRY INTO CRAWL SPACE ~ EXISTING OIL FIRED CAST IRON BOILER INCLUDING THE FOLLOWING: SERVICE FAUCETS ____  WATER METER RELOCATED AND NEW
DISCONNECT EXISTING BOILER SYSTEM PIPING IN THIS r—ar—1r—1 1 UNIT x SLANTFIN #TR-70 - BOILERS INSTALL AT SINK FOR WATER TREATMENT EQUIPMENT
APPROXIMATE LOCATION AND CONNECT I I |1 || I INPUT 311MBTU/HR - BREECHING THROUGH ROOF WATER SAMPLING
NEW BOILERS TO THIS PIPING I — L—dL_—Jd L J\ - ALL HYDRONIC SUPPLY AND RETURN REFER TO DRAWINGS
L g PIPING TO LOCATION NOTED " CHLORINE TANK, PUMP | M103 & M104
EXISTING AIR COMPRESSOR—— | [ ~—DISCONNECT AND REMOVE -ALL OIL SUPPLY AND RETURN PIPING APPROXIMATE LOCATION OF AND INJECTION FOR WATER TREATMENT EQUIPMENT
DISCONNECT AND REMOVE EXISTING OIL FIRED CAST IRON BOILERS |~ ﬁtt EEII:LCE'I'FI{?IAE:I\IA? iL%ngNPTIIJQIIéPLS EXISTING 100mm SANITARY MAIN\“T AND DETAILS
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January 28, 2026

Upper Canada District School Board c/o Morris Engineering Ltd.

Attn: Matt Morris, P.Eng

Re: Oxford on Rideau PS
Drinking Water Treatment System Upgrade Brief
Cambium Reference: 24917.001

Dear Matt Morris,

Upper Canada District School Board (UCDSB, Client) c/o Morris Engineering Ltd.
retained Cambium Inc. (Cambium) to complete an assessment and provide
upgrade guidance for thle drinking water system (DWS) serving Oxford on Rideau
Public School at 50 Water Street, Kemptville.

The DWS is regulated by Ontario Regulation (O.Reg.) 170/03 and classified as
small non-municipal non-residential serving a designated facility.

Cambium attended the Site on December 16, 2025, to visually inspect the supply
well, property layout, and water treatment equipment. The supply well is located
in an alcove on the west side of the building. The water treatment system is
located in a basement mechanical room in the building. The water system was

observed with the following compenents listed in process order.

» Raw water pressure tank assembly complete with low pressure switch alarm,
pump operation pressure switch, pressure relief valve, pressure gauge and
one 307 L Flexcon WR240R pressure tank.

» One hand sink for sampling and testing complete with two taps, one plumbed

to supply raw untreated water and one plumbed to supply treated water.

« Chlorination injection system complete with Seametrics contact flowmeter
(with by-pass), Pulsatron LMA2TA-VTCJ chlorine injection pump drawing

from a chlorine storage tank, and injection pump control system.

« Two USF 10-1 FTDX -PD Watergroup multi-media filters plumbed in paraliel
with by-pass.

January 28, 2026

 Two 450 L Signature 2000 sr119-35 chlorine contact tanks in series with by-

pass.

« One 307 L Flexcon WR240R treated water pressure tank.

SUPPLY WELL

According to the well records, the drilled well was completed in 1963 to 13.1
metres below ground surface (mbgs) and deepened in 1964 to 30.5 mbgs. The
well includes a standard 158 mm (6% inch) diameter steel casing extending to
9.1 mbgs. Based on the well records, the well is constructed through 3.0 m of
blue clay overlying, hard pan to 12.2 mbgs, and limestone to the final depth.
Water was Initially reported at 10.7-13.1 mbgs and 29.3 mbgs upon deepening.
The pumping test reported a recommended pump rate of 113.6 L/min upon
deepening.

The spatial location of the supply well relative to potential sources of
contamination has been assessed as adequate when considering drainage,
human activity, and waste management. Specifically, the on-site and neighboring
septic tanks and disposal beds are located greater than 15 m from the supply
well as per Table 8.2.1.6.A. and Table 8.2.1.6.B. of the Ontario Building Code.

No potential sources of contamination were identified during the site inspection.

GUDI ASSESSMENT

Source water is generally identified in three forms: surface water, groundwater,

and groundwater under the direct influence of surface water (GUDI).
Surface water sources include lakes, rivers, sireams, ponds, and reservoirs.

Groundwater can be termed as “true” or “under the direct influence of surface
water”. Under O.Reg.170/03, groundwater under the direct influence of surface

water is treated as surface water rather than groundwater.
GUDI sources are defined in Section 2 of 0.Reg.170/03 and generally include:

« Any well that is not drilled.
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+ An infiltration gallery.

« Any drilled well that supplies water at a rate less than 0.58 litres per second
(L/s) and is within 15 m of surface water.

* Any overburden well that supplies water at a rate greater than 0.58 L/s and is
within 100 m of surface water.

» Any bedrock well that supplies water at a rate greater than 0.58 L/s and is

within 500 m of surface water.
« Any well that exhibits evidence of surface water contamination.

Kemptville Creek is less than 500 m from the bedrock well indicating the supply
well may be GUDI consistent with Section 2 of O.Reg.170/03; however, it is
Cambium’s opinion that the supply well source is considered groundwater (non-

GUDI) for the following reasons:

1. Areview of the well record indicates that the drilled well steel casing extends

9.1 mbgs (greater than 6.0 mbgs).

2. Visual observation of the well head indicated the casing extends greater than
0.4 m above ground surface and not located in a depression and as such not

susceptible to standing water.

3. Analysis results of a raw water sample collected by Cambium on December
16, 2025 support the source characterization as non-GUDI, including
ultraviolet transmittance 94.4%, tannin 0.11 mg/L, dissolved organic carbon 1
mg/L, hardness 393 mg/L, turbidity 1.8 NTU. Refer to raw water analysis
summary in Table 1 below.

4. A review of the monthly raw water microbiological sampling completed
between January 2024 and December 2025 exhibited no detection of total

coliform or E.coli.

RAW AND TREATED WATER ASSESSMENT

Cambium staff collected a raw and treated water sample on December 16, 2025

and submitted to SGS Canada Inc. for analyses of select parameters identified in
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the ODWQS to characterize the source water and assess the existing treatment
performance. Overall, the raw water quality is considered suitable for treatment
and use, with no significant issues identified in the reported sample resuits. The

laboratory certificate of analysis is attached.

Table 1 Raw Water Analysis Parameter Values of Interest

opwas
Parameter Value Criteria Criteria Possible Significance
Limit
U\_f 94 4% N/A N/A uv inadiaﬁqn ap;_)ropriate for
Transmittance disinfection
Tannin 0.11 mg/L N/A NIA Low organic content
Colour <3TCU 5TCU AD No observable colour
Hardness 393 mg/L 80-100 mg/L oG May cause scaling
Turbidity 1.8 NTU 5NTU AOQ Water appears visibly clear
Dissolved :
Organic Carbon 1 mgl/L 5 mg/L AO Low organic carbon
Sodium 236 mg/L 2?1]00 I\L%C See note 2 below
Tmais[;ﬁ; : e 426 mg/L 500 mg/L AO May cause lasle issues
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1.  ODWQS : Cntario Drinking Water Quality Standard, AQ : Aesthetic Objective, OG  Operational Guideline, TCL:
True Colour Units NTU Nephelometric Turbidity Units

2 The aesthetic objective for sodium in the ODWQS is 200 mg/L such that select people may taste sodium upon
consumption. The ODWQS recognizes that sodium infake through drinking water is 2 small fraction of that consumed
in a normal diet. Where persons require a sodium restricted diet, the infake of sodium in drinking water can become
Signifficant and therefore it is recommended thal the Health Unit be notified if the concentfralion exceeds 20 mg/l in
the treated warer

ADENOVIRUS RISK ASSESSMENT

The main source of enteric viruses in water is through human wastewater
contamination. However, the supply source has been identified as non-GUDI,
and as such, is considered at low risk to adenovirus presence. Additional

treatment for adenovirus is not required.

DRINKING WATER TREATMENT SYSTEM ASSESSMENT

In accordance with Schedule 2-3 of O.Reg.170/03, a drinking water system
obtaining raw water from a groundwater source must provide primary disinfection
capable of achieving a minimum 99% (2-log) removal/inactivation of viruses at all

times.
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The drinking water system utilizes chlorination for primary disinfection. As such,
the following chiorine contact time calculation has been completed to determine
the equipment or upgrades that are required to meet the minimum disinfection of
0.Reg.170/03.

The chlorination system must meet the Ministry's requirements as prescribed by
the Procedure for Disinfection of Drinking Water in Ontario (Procedure) contact
time (CT) values. These values are a function of chlerine concentration, pH,
temperature, and duration that water is in contact with chlorine prior to entering

the distribution system.

The parameters used in the drinking water system CT calculation are provided in

the table below.

Table 2 CT Calculation

Parameter Details Value Unit
Retention Tank Volume Total Maximum Available 135 .
3 - Mixmaster 450 L BAF 120 tanks Volume ’ m
Baffle Factor (BF) 3 baffled tank_'s In series 0.7
(superior)
Effective Volume (V) Ve = Vix x BF 945 L
- Distribution Flow Restricted to e
Maximum Flow (Q) 75.7 Limin (20 US galimin) 57 L/imin
Required Chiorine Concentration (Ca) | Low Chlornine Concentration 0.5 mg/L
Effective Retention Time (Ts) Te=Va/Q 125 min.
CT Value Required (2-log Viruses) Temperature 0.5°C, pH 6-9 6 min. mg/L
CT Value Achieved CT=CaxT. 6.24 min.mg/L

The calculation generated a CT value of 6.24 min.mg/L at a chiorine
concentration of 0.5 mg/L, which is greater than & min.mg/L required for
achieving the required 2-log inactivation of viruses. Therefore, disinfection
required by the Procedure is achievable by the drinking water system when
operating at the maximum restricted flow rate, minimum effective contact volume,
and conservative water temperatures.
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CLOSING

Cambium trusts that this correspondence meets the needs of Upper Canada
District School Board. Should you have any questions or require further
clarification with respect to this document, please do not hesitate to contact the
undersigned at (705) 740-4378.

The enclosed task summary and process flow diagram provide the drinking water

system upgrade specifications requested by the Client.

Best regards,

Cambium Inc.
DocuSigned by:

= .
'q-’_/:)}‘/:_ﬂzef _:._.-_"{

DocuSigned by:

R2A0FEE4ASROCE4ARD COF803ISESGR140C0
Stew Dolstra, Honours, B.Sc., Dipl. Jeremy Tracey, P.Eng.
BCIN Project Engineer

Well Technician
Group Manager — Water & Wastewater
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Oxford on Rideau PS. Summary of Drinking Water Treatment System

MORRIS

Upgrades . .
Component | RopainUparads Engineering Ltd.
General ¢ All water treatment to be completed in the new main floor mechanical room
Description | « Well pump controls and pressure tank assembly to be retained in basement.
[ . Brockville, Ontario (613)349-0555
* Disconnect and remove Fulsatron chlorine injection pump.
= Disconnect and remove chlorine injection controls.
Trgal::;nl | » Disconnect and dispose of twa existing 450 L chlorine contact lanks.
Room « Cut and remove all existing plumbing in water treatment room downstream of
Removals raw water sample tap and immediately downstream of the hot water tank.
| « Remove and dispose of hand sink.
| » Removed parts/plumbing to be offered to schocl board prior to disposal.
Equipment |
to Relocate | ® Dry contact flowmeter. « Treated water pressure tank.
to New « Chlorine mix/storage tank. » Hot water tank
Me;hanlcal ¢ Multimedia tanks/system. » Retain existing sample sink and fixture.
oom ,
|« Install one Stenner Single Head Adjustable Model 45MHP2 metering pump.
¢ Connect pump to retained chlorine storage tank, injecting downstream of
NPW ) | retained dry contact flowmeter.
Cg":{g‘;ﬁi‘:‘" | » Connect pump and flowmeter to Stenner Pump Control Module PCM.
5’PNOW | « Install three 450 L Flexcon mixmaster retention tanks model BAF120 in series
Mechanical | ¢omplete with drain valve assembly, pressure relief valve, and air/vacuum
Room relief valve.
| « Install one 75.7 L/min (20 USgpm) flow control regulator valve downstream of
the third chlorine retention tank.
s All new materials are to be used, with the exception of relocated equipment. 5 2026-03-30 FOR PERMIT AND TENDER
| = Match existing diameter 1.25 inch, (1 inch for flowmeter), plumbing to be
copper with soldered ]Olﬂts 4 2025-10-31 FINAL REVIEW
General « Ensure process flow is maintained complete with new raw and treated water
Upgrades | taps at new hand sink in new mechanical room, isolation valves, and pressure
gauges. 3 2025-10-24 FOR REVIEW
« Plumbing flow direction must be labelled with directional sticker labels
| » Equipment By-pass valves must be labelled as such. 2 2025-10-03 FOR REVIEW
General Expectations 1 | 2025-09-11 FOR REVIEW
« The treatment equipment installer must visit the facility to inspect the drinking water system
layout, access, and components prior to conducting work. 0 2025-08-28 PRELIMINARY
« The contractor(s) must follow all OBC and regulatory requirements for installation, equipment
testing, and disinfection.
¢ Any deficiencies or issues observed during inslallation must be brought to the attention of the NO. DATE REVISION
Owner and Cambium for consultation.
« All plumbing and water treatment components are expected to be installed in such a manner
as to allow operational ease of access to components, pressure gauges, valves, and taps for
maintenance and sampling and mounted in an organized and tidy manner.
« All equipment manufacturer requirements and recommendations for installation must be
followed.
« VVacuum breakers, pressure/air release valves etc. must be installed where necessary (i.e.,
retention tank) as determined by the contractor.
+ All equipment must be tested and disinfected following installation prior to supplying water to
consumers.
CLIENT:
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EXISTING WATER TREATMENT - BASEMENT MECHANICAL ROOM
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