3

V.

For the best experience, open this PDF portfolio in
Acrobat X or Adobe Reader X, or later.

Get Adobe Reader Now!



http://www.adobe.com/go/reader


HVAC LEGEND PLUMBING LEGEND \ \ ‘ I )
SANITARY SEWER (ABOVE GRADE) ———SAN ——
UN-INSULATED NEW DUCTWORK E BALANCING DAMPER Bp L T WSP Canada Inc.
e — SANITARY SEWER (BELOW GRADE) ¢— —SAN — —5 15 ,
N ——— —— pectacle Lake Drive
INSULATED NEW DUCTWORK : BACK DRAFT DAMPER BDD —— — —+ Y Dartmouth, Nova Scotia, Canada B3B 1X7
L, 1 EXIS SANITARY SEWER (BELOW GRADE) ¢ —SAN — —% T 902.835.9955 F 902-835-1645 www.wsp.com
CEILING DIFFUSER * X FIRE DAMPER FD | — VENT PIPING ——V— —
GRILLE OR REGISTER * || MOTORIZED DAMPER MD-* ’ VENT PIPING (BELOW GRADE) —— V ———
GRILLE OR DIFFUSERS TAG A AIR FLOW DIRECTION ,l DOMESTIC COLD WATER (DCW) —
-A- GRILLE OR DIFFUSER TYPE EXIS DOMESTIC COLD WATER (DCW) —
N VARIABLE AIR VOLUME UNIT VAV-*
B- AIR FLOW (CFM) DOMESTIC COLD WATER (BELOW GRADE) —_—
EXHAUST OR RETURN AIR DUCTWORK UP % % THERMOSTAT @ DOMESTIC HOT WATER (DHW) —_
T EXHAUST OR RETURN AIR DUCTWORK DOWN ® FLEX DUCTWORK _— FLOOR CLEAN OUT (BELOW SLAB) s—(Co)
T SUPPLY AIR DUCTWORK UP z % EXISTING DUCTWORK, PIPING AND EQUIPMENT TO BE REMOVED — s PIPE RISER DOWN R
PIPE RISER UP — o)
SUPPLY AIR DUCTWORK DOWN @ EXISTING DUCTWORK, PIPING AND EQUIPMENT TO REMAIN S
BALL VALVE —p—
RETURN AIR DUCTWORK UP % % NEW DUCTWORK, PIPING AND EQUIPMENT —
P-TRAP —
M RETURN AIR DUCTWORK DOWN E @ POINT OF CONNECTION P.O.C. FLOOR DRAIN o
DUCT TRANSITION (FROM RECTANGULAR TO ROUND) m HUB DRAIN HD-*
25@ HWS 250 HWR
\ /_ DUCT TRANSITION iDj
| UP } | DN }
DUCT RISE OR DROP 1=y Y=
. 90° ELBOW ‘f ;
HYDRONIC LEGEND
90° ELBOW WITH TURNING VANES iy
Ly HOT WATER SUPPLY —— HWS ——
90° BRANCH DUCT BOOTH CONNECTION S%S HOT WATER RETURN —— HWR ——$
90° BRANCH DUCT FITTING CONNECTION E%S CIRCUIT SETTER W/ STRAINER ’ % 4 ’
1008 HWS 1008 HWS =
CHECK VALVE S E—
DUCT AND PIPE CAP ]
PUMP —+gH—
@ @ TEMPERATURE SENSOR
750 HWR "I" "I" STRAINER 5—|<}—3
R \ : ISOLATION VALVE g
¢ H N\ 750 HWR
P-3 CONTROL VALVE ! & .
l P-1 @ P2 I THERMOMETER TH m
—

| |_|. -] GENERAL NOTES:

1000 HWS I | 1000 HWS 1. CONTRACTOR TO SITE VERIFY EXACT LOCATION AND SIZE OF EXISTING MECHANICAL EQUIPMENT, DUCTS AND
. E E / PIPES PRIOR TO WORK.
1000 HWR \e+ é |.g/ 1000 HWR 2. CONTRACTOR TO COORDINATE WITH OWNER FOR SHUTTING DOWN OF EXISTING MECHANICAL SYSTEMS.
@ L] L] —_— O

3 3. ALL PLUMBING WORK SHALL BE DONE IN ACCORDANCE WITH THE NATIONAL PLUMBING CODE OF CANADA, 2015.
: I HD-1 HD-
- 54— — —I' 25@ DRAIN e T

b1 G — — 250 DRAIN vy G — —
o) 250 VENT O \I 25 VENT |
e+ — \q.l.g G+ — .|.|.9 DEMOLITION NOTES:
200 VENT

750 HWR \
)

¢  J

- 200 VENT EXISTING BOILER AND ALL ASSOCIATED PIPING, ELECTRICAL POWER AND CONTROL WIRING TO BE REMOVED.

EXISTING EXPANSION TANK AND ALL ASSOCIATED PIPING TO BE REMOVED.

EXISTING DOMESTIC WATER TANK AND ALL ASSOCIATED PIPING TO BE REMOVED.

EXISTING BREECHING TO BE REMOVED; CUT AND CAP AT THE EXISTING CHIMNEY FOR RECONNECTION OF NEW BREECHING.

\ 4 \ T ‘ / ,{ T /— 250 DCW
L

CUT AND CAP EXISTING HWS PIPING FOR RECONNECTION TO NEW HWS PIPING.

EXISTING CIRCULATOR AND ALL ASSOCIATED ELECTRICAL POWER AND CONTROL WIRING TO BE REMOVED.

CUT AND CAP EXISTING FUEL OIL TUBES FOR RECONNECTION TO NEW BOILER.

ISSUED FOR TENDER 2020.05.21
CUT AND CAP EXISTING MAKE UP WATER PIPING FOR RECONNECTION TO NEW EXPANSION TANK. ISSUED FOR 99% REVIEW 2020.05.08

EXISTING HWS AND HWR PIPING TO THE DOMESTIC WATER TANK TO BE REMOVED. DESCRIPTION . DATE
REVISIONS

EXISTING FUEL OIL PIPING TO REMAIN.

CUT AND CAP EXISTING HWR PIPING IN CEILING FOR CONNECTION TO NEW HWR PIPING.

:=1 ‘!’ I '\\ \\ I
G4+ —i \ \l ET-1
250 DCW —

EXISTING HOUSEKEEPING PAD TO BE REMOVED; PATCH AND REPAIR FLOOR SLAB TO MATCH EXISTING.

o—¥ ) \\ Vet (g
©

THE ASSOCIATION OF
CUT AND CAP EXISTING DCW PIPING BACK IN CEILING FOR RECONNECTION TO NEW DHW HEATER PR NG GE RS
PRINCE EDWARD ISLAND
VALID FOR THE YEAR 2020

o
@
®
®
®
®
\ / o
\ \ / : : EXISTING FUEL OIL FILTER AND TIGERLOOP DEAERATOR TO BE REMOVED.
r A @
@
@
@
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WSP Canada Inc.

RENOVATION NOTES:

CONNECT TO EXISTING FUEL OIL SUPPLY. Dartmouth, Nova Scotia, Canada B3B 1X7
T 902-835-9955 F 902-835-1645 www.wsp.com

PROVIDE NEW TIGERLOOP DEAERATOR AND FILTER.

RUN NEW BREECHING IN CEILING; CONNECT THE NEW BREECHING TO EXISTING CHIMNEY.
EXISTING HWS/ HWR PIPING IN CEILING.
EXISTING DCW PIPING IN CEILING.

NEW HWS HEADER.

NEW HWR HEADER.

INSTALL LLH-1 AND ET-1 ON FLOOR; PROVIDE 100MM HIGH HOUSEKEEPING PAD.
NEW FUEL OIL TUBES.

EXISTING CHIMNEY.

CONNECT NEW DHW AND DHWR PIPES TO EXISTING PIPES IN CEILING.

CONNECT NEW DCW PIPE TO EXISTING DCW PIPE IN CEILING.

750 HWS
\.\.

O ©

INSTALL NEW HEATING PLANT CONTROLLER ON THE WALL 1500MM AFF.
PROVIDE NEW 100MM HIGH HOUSEKEEPING PAD FOR NEW BOILER.
RELIEF PIPING TO BE DRAINED TO NEAREST HUB FLOOR DRAIN.

INSTALL NEW ET-1 ON FLOOR; PROVIDE 100MM HIGH HOUSEKEEPING PAD.

T

750 HWS

P.O.C —\ P3 ;]
-'—

/ P-4 i

750 HWS

P-3 AND P-4 TO BE INSTALLED ON FLOOR; PROVIDE 100MM HIGH HOUSEKEEPING PAD.

SEGGECEORSECECECIONORCROIONORONS

P.O.C —

1000 HWS

P.0.C N

750 HWR @ Y

— ]

® y
¢ " a 75@ HWR @

—hs
1000 HWR ()

®Ow©

1009 HWR

1000 HWS .
|

—H

4

J

©

ISSUED FOR TENDER 2020.05.21
[ ISSUED FOR 99% REVIEW 2020.05.08

1000 HWS DESCRIPTION . DATE
BOILER CONTROLLER @ I_ BOILER CONTROLLER

= REVISIONS
250 MAKE UP : @ -
WATER \I $ . L m
- \ PROFESSIONAL ENGINEERS
F THE PROVINCE OF
@ 1000 HWR PRINGE EDWARD ISLAND
@ VALID FOR THE YEAR 2020
Putt (erdgra

@ Matthew Rodgers
| No. 1906

THE ASSOCIATION OF

250 DCW B-1 B-2

— P.0.C DATE: 2020/05/21
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3009
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. APPLICATIONS: I
APPLICATIONS: - 1000 - 1008 —»> ) WSP Canada Inc.
1 Spectacle Lake Drive
1. HOT PIPING LESS THAN 32mm, STEEL & COPPER WITH LESS THAN 25mm 1. COLD PIPING LESS THAN 32mm, STEEL & COPPER. Dartmouth, Nova Seotia. Ganada, B3B 1X7
HORIZONTAL MOVEMENT DUE TO THERMAL EXPANSION. T 902-835-9955 F 902-835-1645 www.wsp.com
2. HOT PIPING LESS THAN 32mm, STEEL & COPPER WITH MORE THAN 300mm
HANGER ROD ATTACHMENT.
P-1 P-2
HANGER ROD
HANGER ROD LOCKING NUT S
o
LOCKING NUT i
SUPPORT NUT
HEAVY DUTY
CLEVIS CLAMP Y Y
AS SPECIFIED SUPPORT NUT
m@ 3] ME | | ij P-3 P-4
B-1 B-2
NO VAPOUR .
BARRIER || INSULATION c/w : » AAVL B B
VAPOR BARRIER 3— 3— o g
—— Dk —— D — . 1000 L—M—p 1 M o
INSULATION SHALL PIPE — _ 2 \ _ HWS HEADER
PIPE COVER CLEVIS HANGER < o
' 16 GAUGE ZINC COATED SHEET S S
STEEL (OR AS SPECIFIED) SADDLE
ATLEAST 250mm LONG | - 1000 — <t tA— 1000 k-] pke— 1000 e
Q o
&
LLH-1
EXISTING OR MAKE UP —ok—— —200- 4
APPLICATIONS:
RS NEW STEEL WATER S
1. UNINSULATED PIPE —— 200
HANGER ROD \ Xy
m WELDED BEAM ATTACHMENT
LOCKING NUT W/PIN GRINNELL FIG. 66, ET-1
WIPIN
WELD LESS EYE NUT
CLEVIS CLAMP GRINNELL FIG. 290 i -
D" @ TH'D ROD W/(3) HEX. NUTS
GRINNELL FIG. 260 TYPICAL - 2 3
TYPICAL SUPPORT NUT 3\
S I — cuevsaP (7 HYDRONIC HEATING PIPING SYSTEM FLOW DIAGRAM
MAX LOAD TRCAL =
o] I5 PIPESIZEg | RODg o . .
|| || (KG) 16 GAUGE ZINC COATED SHEET NOTES:
INSULATION STEEL (OR AS SPECIFIED) SADDLE 1. LLH-1TO BE SUPPLIED WITH BOILERS.
AT LEAST 250mm LONG 2. AAV-1TO BE SUPPLIED WITH LLH-1.
UP TO 50mm 10mm 112 1/16
NOTE:
62 TO 75mm 12mm 158 1. WHERE STRUCTURE ABOVE IS CONCRETE USE HILTI DROP-IN ANCHOR (HDI)
IN PLACE OF WELDED BEAM ATTACHMENT.
100mm 16mm 180
PIPE 2. WHERE ROD LENGTH EXCEED 1820mm PROVIDE TURNBUCKLE (GRINNELL FIG. 230)
FOR ADJUSTING.
150 TO 200mm 19mm 405
VENT
CORROSION L ISSUED FOR TENDER 2020.05.21
m PIPE SUPPORT ARRANGEMENT DETAIL TEST COUPON \E | ISSUED FOR 99% REVIEW 2020.05.08
4103 N.T.S. p— PRESSURE GAUGE
FLOW J POT & DESCRIPTION . | DATE
METER
L%P FILTER FEEDER J — REVISIONS
DRAIN -
— >
20@mm \ X/ SAMPLE P-3 THE ASSOCIATION OF
SHUT-OFF CIRCUIT SETTER VALVE : @ : PR OF THE PROVINCE OF
INLET OUTLET ___ VALVE \ ' ' VALID FOR THE YEAR 2020
FLOW FLOW ) )
) >< [ ] — ( { —=
CHECK VALVE ¢ '\} L Ma.ﬁzﬂ’t!tbug
ISOLATION ViI\TEAlNER ISOLATION VALVE J J\/ J : @ : Matthew ROdgerS
20@ DHWR CONNECTION STRAINER CHECK No. 1906
(REFER TO RECIRCULATION CIRCULATOR VALVE P-4
250 DHW PUMP DETAIL 4/M-103) are. 2020005021
o (s ATOREUNELETAL (3 __CHEMICAL POT FEEDER FOR CLOSED HYDRONIC SYSTEM DETAIL
o 76\ IN-LINE CIRCULATOR PIPING DETAIL 8 o CROVINCEOF
1l 1 / CHECK VALVE -103 N.T.S. 103 N.T.S.
ELECTRIC ISOLATION VALVE
WATER HEATER, /ﬁ PROJECT :
FLOOR MOUNTED PE| BELFAST
ISOLATION
O] /E\ OUTLET PIPE VALVE \ CONSOLIDATED SCHOOL
T&P RELIEF
e v PRESSURE <] BOILER REPLACEMENT
2 INLETPIPE ISOLATION VALVE TESTPORTS TIE PROJECT : 040-20018
}/ EXPANSION P ) A
,IfggR INLINE PUMP EXPANSION JOINT ISOLATION DRAWING TITLE
MOUNTED VALVE
DRAN PAN R \ DETAILS AND DIAGRAMS
EXPANSION JOINT BALANCING VALVE _N_|\/I_| |= =|= N N_| I '_()
D — e * D — e
W AIR INLET J J
VALVE TRAINER
I S N T0DRAIN CVF,LELS,E SCALE: DATE:
@ COMBINATION ' '
/ PRV/ RELIEF
RUN 258 COPPER DRAIN STRAINER )y FRAME BOLTED ON PUMP FLANGES AN DRAIN C/W VALVE AS NOTED 2020/05/08
LINE TO MOP SINK OR AND ANCHORED IN HOUSEKEEPING AIR GAP PIPE APPROVED BY: CHECKED BY:
FLOOR DRAIN NEARBY 100MM HIGH HOUSEKEEPING PAD 4% \ PAD / FLOOR. TO DRAIN R 17
DRAWN BY: PROJECT #:
73\ HOT WATER TANK DETAIL 75\ VERTICAL IN-LINE PUMP DETAIL 77\ MAKE UP WATER PIPING DETAIL AT, 2010399700
103 N.T.S. 1103 N.T.S. 1103 N.T.S. SHEET No.:

M-103
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WSP Canada Inc.
1 Spectacle Lake Drive
Dartmouth, Nova Scotia, Canada B3B 1X7
T 902-835-9955 F 902-835-1645 www.wsp.com

BOILER SCHEDULE DOMESTIC WATER RECIRCULATION PUMP SCHEDULE
FLOW
NPUT | outpuT | COMBUSTION SUPPLY | RETURN | FLUE | DIMENSIONS | . AT PRESSURE MOTOR ELECTRICAL
TAG TYPE MANUFACTURER | MODEL NO.
e | manuracturer | MODEL NO. EFFICIENCY NSUEIVCI:E;_IligN%F OUTLET | INLET | GAS (LXWxH)
(Lis) (kPa) (HP) [ (RPM) | VOLT/PH/HZ
(kw) (kw) (%) (mm) (mm) (mm) (mm) (k) N
P-5 i BELL & GOSSETT PL-36 0.63 50 0.3 3300 120/1/60
B-1 VIESSMANN VITOROND 368 325 88.1 9 100 100 300 1490 x 1250 x 1290 1780 CIRCULATOR
200 VD2 320
NOTES:
B-2 VIESSMANN z\g'g 35?2‘?0 368 325 88.1 100 100 300 | 1490 x 1250 x 1200 1780 1. APPROVED ALTERNATIVES: ARMSTRONG, GRUNDFOS.
NOTES:
1. APPROVED ALTERNATIVES: BUDERUS, DEDIETRICH
IN-LINE PUMP SCHEDULE VERTICAL IN-LINE PUMP SCHEDULE
';:()Tvé’ PRESSURE MOTOR ELECTRICAL ';:()Tvé’ PRESSURE MOTOR ELECTRICAL
TAG TYPE MANUFACTURER | MODEL NO. REMARKS TAG TYPE MANUFACTURER | MODEL NO. STARTER DATA
(Lfs) (kPa) (HP) [ (RPM) | VOLT/PH/HZ (Lis) (kPa) (HP) [ (RPM) | VOLT/PH/HZ
PUMPS AND VERTICAL E-80SC VED BY DIV. 25,
pP-1 CIRIELIJ-Il_’:'EI'OR BELL & GOSSETT PD38 6.9 60 1.0 1725 120/1/60 STARTER SUPPLIED P-3 IN-LINE BELL & GOSSETT 2x2x9.5C 6.9 150 30 1800 120/1/60 WIRED BY DIV. 26
WITH BOILERS
VERTICAL E-80SC VFED BY DIV. 25,
e EUMPS AND P-4 NLINE BELL & GOSSETT o0 5 6.9 150 30 | 1800 120/1/60 WIRED BY DIV, 5
p-2 CIRCULATOR BELL & GOSSETT PD38 6.9 60 1.0 1725 120/1/60 STP\/\\I/T:'I_ERBCS):JLFI;F;LSIED NOTES.
OTES, 1. APPROVED ALTERNATIVES: ARMSTRONG, GRUNDFOS.
1. APPF&OVED ALTERNATIVES: ARMSTRONG, GRUNDFOS.
HOT WATER TANK SCHEDULE EXPANSION TANK SCHEDULE
CAPACITY WATER CONNECTIONS ELECTRICAL VOLUME AC\%ELPJ,\/;ELE DIMENSIONS CONNECTION
TAG | MANUFACTURER | MODEL NO. TAG | MANUFACTURER | MODEL NO. SIZE
DCW DHW HEIGHT | DIAMETER (mm)
L KW VOLT/PHHZ
L) (mm) (mm) (kW) L) O (mm) (mm)
NOTES:
1. APPROVED ALTERNATIVES: A.O. SMITH, RHEEM ET-2 BELL & GOSSETT PTA-60V 95 50 864 413 20
NOTES:
1. APPROVED ALTERNATIVES: ARMSTRONG, AMTROL
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LON COMMUNICATION

PUMP 120 VAC

120VAC 20A

MAKE UP
WATER

120/1/60 P-1
[=]

ol Ll

L

B-1

PUMP 120 VAC

AIR MODULE
LwCo
=l dlly.

>
COMBUSTION AIR
PROVING SWITCH
} AIR DAMPER
ENABLE
120/1/60 P-2
COMBUSTION

TH

»&Tm—:c%&

ET-1

AAV-1

OAT

@ ZONE 1 THERMOSTAT

@ ZONE 2 THERMOSTAT

120VAC 15A
PLANT MASTER CONTROL
BACNET
MODULE 120VAC 15A
P-3 P-4
- | W—
HWS HEADER
- -]
HWR HEADER

LLRH-1

COMPILED FAULT (120V)

BACNET (IP OR MSTP)
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WSP Canada Inc.
1 Spectacle Lake Drive

Dartmouth, Nova Scotia, Canada B3B 1X7
T 902-835-9955 F 902-835-1645 www.wsp.com

BOILER CONTROL SCHEMATIC

10/

NOTES:
BOILER MOUNTED CONTROLLERS AND PLANT CONTROLLER TO BE SUPPLIED WITH BOILERS.
ZONE THERMOSTATS AND CONTROL RELAYS FOR ZONE PUMPS TO BE PROVIDED BY DIV. 25.

=

Hown

ALL FIELD LOW VOLTAGE WIRING TO BE PROVIDED BY DIV. 25.

N.T.S.

ELECTRICAL POWER WIRING TO CONTROLLERS, BOILERS AND PUMPS TO BE PROVIDED BY DIV. 26.

[0O [P+ SS

[DI [P+t

POWER BY
DIV 26

/2 PUMP CONTROL SCHEMATIC

\u:105/

N.T.S.
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EXISTING MAIN PANEL 'PA' EXISTING SUB PANEL ‘A’ EXISTING  JNSP Canada inc.
EX,\'AS}J :\T‘G 120/240V, 18, 3W, 600A 1201240V, 109, 3W, 225A PONY PANEL Dartmot eade Lake Diive
EXISTING MAIN —= SERVICE @ . T 902-835-9955 F 902-835-1645 www.wsp.com
DISCONNECT SWITCH TOH | g
|
50A-1P <
EXISTING — ) P-3
CT/PT
CABINET 50A-1P
EXISTING —= _{\0_4@ P-4 P

CT/PT CABINET

- PROVIDE TWO (2)

NEW BREAKERS IN

EXISTING PANEL

EXISTING PANEL 'PA' — =
600A, 1-PHASE, 3-WIRE, EXISTING SPLITTER
120/240 VOLT
[———
U /7> SINGLE LINE DIAGRAM - EXISTING
225A, 1-PHASE, 3-WIRE, E-101 N.T.S.
120/240 VOLT
EXISTING
COMMUNICATION
BACKBOARD NOTE.
ANY [TEM WITHOUT DIRECTION IS EXISTING TO REMAIN,
UNLESS NOTED OTHERWISE.

EXISTING FIRE ——=

ALARM CONTROL

Q Q Q PANEL
L W -

EXISTING

SPLITTER

DEMOLITION NOTES:

REMOVE ALL ELECTRICAL ASSOCIATED WITH PUMP BACK TO SOURCE OF SUPPLY, INCLUDING ALL
WIRING, CONDUIT AND STARTERS / DISCONNECTS. PUMP BEING REMOVED BY MECHANICAL.

©®
©®

REMOVE ALL ELECTRICAL ASSOCIATED WITH BOILER BACK TO SOURCE OF SUPPLY, INCLUDING
ANY REDUNDANT WIRING, CONDUIT AND STARTERS / DISCONNECTS. EXISTING DISCONNECT
] SWITCHES TO BE REUSED FOR NEW BOILER. BOILER BEING REMOVED BY MECHANICAL.

EXISTING 100A
PONY PANEL
N ISSUED FOR TENDER 2020.05.21
ISSUED FOR 99% REVIEW 2020.05.08
DESCRIPTION : DATE
- REVISIONS
ET-1
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. EXISTING B-1 DRAWING TITLE :
DISCONNECT SWITCH

EXISTING B-2 ——

DISCONNECT SWITCH

BOILER ROOM - DEMOLITION PLAN

ELECTRICAL

SCALE: DATE:
AS NOTED 2020/05/08
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MECHANICAL EQUIPMENT SCHEDULE \\ \ I )
ELECTRICAL
WSP Canada Inc.
e DIESTIRIFTICH LOAD STARTER/CONTROL | DISCONNECT SWITCH HOTIES 1 Spectacle Lake Drive
(FLA) VOLTS PHASE PANEL SUPPLY SUPPLY FEEDER Dartmouth, Nova Scotia, Canada B3B 1X7
EXISTING MAIN — T 902-835-9955 F 902-835-1645 www.wsp.com
DISCONNECT SWITCH B-1 | BOILER BURNER 75 120 1 A REUSE EXISTING 2 #12 AWG CU PLUS BOND
—
B-2 | BOILER BURNER 75 120 1 A REUSE EXISTING 2 #12 AWG CU PLUS BOND
P-1 | CIRCULATION PUMP 16.0 120 1 A BY MECH 30A/UF 2 #12 AWG CU PLUS BOND
EXISTING —
CT/PT CABINET P-2 | CIRCULATION PUMP 16.0 120 1 A BY MECH 30A/UF 2 #12 AWG CU PLUS BOND
PROVIDE NOTE ON DISCONNECT SWITCH READING "SHUT DOWN
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Section AA — Site Visit

1. GENERAL
a) All bidders submitting tenders for this work shall first examine the site and all conditions
thereon and/or therein. All tenders shall take into consideration all such conditions as may
affect the work under this contract, no claims for extras resulting from conditions existing at
the time of tender will be accepted by the Owner.

2. SITE VISIT

a) There will be a recommended site visit held, Friday, June 5, 2020, at 12:00. Contractors are
asked to meet outside the main entrance of the building.

END
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Section A — Invitation to Bidders - Tender

TIE Public Works and Planning is moving forward with our capital building repair and construction
program and will be issuing tenders as follows:

We have developed modifications to the tender process to minimize everyone’s potential exposure to
COVID-19.

Tenders will continue to be advertised and posted to the PEI Government tender site:
https://www.princeedwardisland.ca/en/tenders

Sealed tenders will be received at the Security Desk at the main entrance to Jones Building, 11 Kent
Street, Charlottetown, PEI, CIA 7N8 until 2 PM, Local Time, on Thursday, June 11, 2020. Tenders
are to be clearly marked to indicate the project being tendered on.

Belfast Consolidated School — Boiler Replacement
Belle River, Queens County, PE
040-20018

Scope of Work:
1. Remove Existing Boiler and Accessories as identified
2. Supply and Install new Boiler and Accessories
3. Supply New Domestic Hot Water Tank and Expansion Tanks

Hard copies (paper copies) of tender documents will not be made available to bidders at this time. All
tender documentation will only be available electronically. Electronic documents will be posted
electronically to the Government tender page:

https://www.princeedwardisland.ca/en/tenders

Electronic documents will be issued to Construction Association of PEI (CAPEI) as well as to NB and NS
Construction Associations. Addenda will only be posted to the Government tender site and issued to
the Construction Associations. It is the Contractor’s responsibility to ensure that they have

incorporated all addenda into their bid submission.

e Tender envelops must be clearly marked with the project Name.

e Tender documents will need to be received prior to 2PM on the date specified in the tender.

e No submissions will be accepted after that time.

e The tender opening will not be opened to the public.

e Tender envelops will be opened immediately after the tender closing and there will be a
representative of CAPEI present to witness the opening.
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Section A — Invitation to Bidders - Tender

Refer to Instructions to Bidders for Bid Security and Contract Security requirements.
Lowest or any Tender will not necessarily be accepted.

Any additional information can be obtained by contacting Tyler Gallant, at 902-388-7185 or fax
902-569-0590.

END
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Section B — Instructions to Bidders

1. GENERAL

a)

b)

c)

d)

e)

COVID-19

The parties acknowledge that the obligations of each party from time to time to meet certain
terms and conditions of this Contract may be impeded by the COVID-19 pandemic and related
issues. The parties agree to act in good faith by making all reasonable accommodations as the
circumstances of the pandemic may require and each party will exercise reasonable efforts to
comply with this Contract notwithstanding the effect of the pandemic. No party will require or
encourage any person acting on its behalf to violate the terms of any public health directive or
to perform any act which would place such person at a material risk of contracting the COVID-
19 virus.

This contractor acknowledges that any costs associated with Covid-19 construction protocol
related to all required Health and Safety measures during the duration of this construction
contract, as referenced in the Tender Documents, shall be included in the base bid for this
Contract.

COVID-19. Until further notice, and as directed by the Provincial Chief Public Health Office
(CPHO), all works shall be conducted with the intent and spirit of the health directives given. As
such, bidders shall include provisions within their bids to achieve social and physical distancing
between all workers during travel times to and from the site, working, rest breaks, lunch
breaks, etc. For more information related to CPHO and COVID — 19 refer to the following links
provided by the Government of PEl, Federal Government of Canada and the Construction
Association of PEI:

1. Government of PEl: www.princeedwardisland.ca/covid19

2. Government of Canada: canada.ca/coronavirus

3. CAPEl: www.capei.ca/

In response to the current COVID -19 pandemic we will require all Contractors to develop a
written work site specific Pandemic Preparedness plan based on the criteria in the CAPEI
industry guide PANDEMIC PLANNING FOR THE CONSTRUCTION INDUSTRY — A GUIDE found at
the following link:

https://capei.ca/member access/LiveEditor/images/pdf/INDUSTRY GUIDE COVID 19.pdf
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Section B — Instructions to Bidders

f)

g)

h)

The successful contractor shall have designated an on-site staff person with the authority to
enforce the requirements of the ‘Pandemic Preparedness plan’ throughout the project(s) or
until such directive is deferred by the CPHO. TIE will require that the Contractor develop a
written site specific Pandemic Preparedness plan and have it available prior to the award of a
tender.

The Tender Documents including General Conditions of Contract, the Instructions to bidders,
Specifications, Tender Form and Drawings are all complementary and shall be read together.

Each Tenderer shall examine the Tender Documents as soon as possible after receipt thereof
and should he or she discover any errors or omissions therein, he or she shall notify the
Department as soon as possible and at least seven (7) days prior to the date set for receiving
tenders so that further instructions and/or drawings may be issued to all Tenderers before the
date set for receiving tenders.

2. ADDENDA

a)

Tenders may, during the tendering period, be advised by addenda of required additions to,
deletions from, or alterations to the requirements of the tender documents. All such changes
shall become an integral part of the Tender Documents and shall be allowed for in arriving at
the fixed sum tender figure. Addenda will only be posted to the Government tender site and
issued to the Construction Associations. It is the Contractor’s responsibility to ensure that they
have incorporated all addenda into their bid submission.

3. BID AND CONTRACT SECURITY

BID SECURITY

a)

Each Tender submitted shall be accompanied by the following security:

.1 General Contract Tender less than or equal to Three Million ($3,000,000.00) Dollars,
including mechanical and electrical subcontract values:

A Bid Bond equal to at least ten percent (10%) of the Tender amount and a Letter of Surety
from a bonding company guaranteeing to supply a Performance Bond in the amount of fifty
percent (50%) of the total contract amount.

OR

A Security Deposit equal to at least ten percent (10%) of the Tender amount.
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.2 General Contract Tender more than Three Million ($3,000,000.00) Dollars, including
mechanical and electrical subcontract values:

A Bid Bond equal to at least ten percent (10%) of the Tender amount and a Letter of Surety
from a bonding company guaranteeing to supply a Performance Bond in the amount of fifty
percent (50%) of the total contract amount and a Labour and Material Payment Bond in the
amount of fifty percent (50%) of the total contract amount.

b) .1 All Bonds and Letter of Surety, provided by General Contractors, made payable to the
Owner.

.2 Bonds and Letters of Surety supplied by the General Contractor to the Owner shall be from
a recognized surety company, satisfactory to, and approved by the Owner.

c) .1 Security Deposits, provided by General Contractors, must be in the form of a Certified
Cheque or Bank Draft drawn on a Bank to which the Bank Act applies or a Credit Union,
payable to “Minister of Finance, Province of Prince Edward Island”.

OR

.2 Bond of the Government of Canada, unconditionally guaranteed, as to the principal and
interest by the Government of Canada if such Bonds are:

(a) Payable to the bearer, or

(b) Accompanied by a duly executed instrument of transfer to the Owner, in the form
prescribed by the Domestic Bonds of Canada Regulations, or

(c) Negotiated as to principal or as to principal and interest in the name of the Owner,
pursuant to the Domestic Bonds of Canada Regulations.

d) Security deposits submitted through the Bid Depository shall be accompanied by the Bid
Security. The subcontractors shall advise General Contractors what form of bid security is being
used and what form of contract security will be used.

CONTRACT SECURITY

a) Upon award of a contract the Contractor is to provide the following contract security:
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b)

General Contract Tender less than or equal to Three Million ($3,000,000.00) Dollars,
including mechanical and electrical subcontract values:

A Performance Bond in the amount of fifty percent (50%) of the contract amount.
OR
A Security Deposit in an amount equal to at least ten percent (10%) of the contract amount.

General Contract Tender more than Three Million ($3,000,000.00) Dollars, including
mechanical and electrical subcontract values:

A Performance Bond and a Labour and Materials Payment Bond, each in the amount of fifty
percent (50%) of the contract amount.

All bonds, provided by General Contractors, are to be made payable to the Owner.
Bonds shall be from a recognized surety company, satisfactory, and approved by the Owner.

If a Performance Bond is utilized, it shall be maintained in force for a period of not less than
twelve (12) months after the issuance of the total Performance Certificate.

Security Deposits, provided by General Contractors, must be in the form of a Certified
Cheque or Bank Draft drawn on a Bank to which the Bank Act applies or a Credit Union,
payable to “Minister of Finance, Province of Prince Edward Island”.

OR

Bonds of the Government of Canada, unconditionally guaranteed, as to the principal and
interest by the Government of Canada if such Bonds are:

(a) Payable to the bearer, or

(b) Accompanied by a duly executed instrument of transfer to the Owner, in the form
prescribed by the Domestic Bonds of Canada Regulations, or

(c) Negotiated as to principal or as to principal and interest in the name of the Owner
pursuant to the Domestic Bonds of Canada Regulations.
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(d) Contract security shall be provided at the expense of the Contractor, bonds shall be
provided by an established surety company satisfactory to, and approved by the Owner.
Certified Cheques or Bank Drafts shall be drawn on an account with a recognized
financial institution.

(e) Contract security submitted by subcontractors, to General Contractors, shall be in a
form satisfactory to the General Contractor.

4. CONSTRUCTION SCHEDULE

6.

a)
b)

c)

d)

Work is to begin immediately following contract award unless indicated otherwise.

The completion date for this project shall be August 28, 2020.

The contractor will be responsible for the provision of temporary heating and all associated
costs, for the facility, if work continues beyond the scheduled deadline.

Contractor to provide a construction schedule, safety policy, proof of insurance, and signed
contract documents prior to starting work.

MATERIALS AND EQUALS

a)

b)

Materials, plant and equipment are described and named specifically in the Specifications ONLY
to describe types and qualities of materials, plant and equipment required.

Suppliers or manufacturers wishing to have their material, plant or equipment approved as an
equal shall submit complete technical information to the Consultant seven (7) days prior to the
receipt of tenders. The Consultant shall review the material submitted and notify all
prospective bidders of any materials, plant or equipment that have been accepted as equal.

All bidders submitting a tender shall include in their tender amount only materials, plant or
equipment as specified or that have been approved as an equal.

ALTERNATE PRODUCTS

a)

Approval may be given by the Consultant after the award of the Contract, on application in
writing from the Contractor, for the substitution of a similar material, item or plant or
equipment bearing another brand name or of other manufacture, subject to the following:
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.1 Any top quality material or item of plant and equipment proposed as a substitute by the
Contractor and considered by the Engineer to be of equal quality, value and price to that
specified and suitable for the purpose intended, may be accepted as a substitute.

.2 Materials and items of plant and equipment which the Contractor proposes as substitutes
and which are considered by the Engineer to be suitable for the purpose intended, but
which are in their opinion of lesser value, quality and price than those specified will only be
accepted as substitutes if reasonable credits are allowed for their use.

.3 Requests for alternates must be made by the Contractor well in advance of the time the
item is to be ordered. The request shall be accompanied by sufficient information in the
form of manufacturers literature, samples, and other data to permit proper investigation of
the substitutes proposed.

b) Bidders are requested to include information on alternates as an appendix to this tender. The
information should indicate the proposed credit or extra, to the tender amount, and include
sufficient data to allow the Consultant to evaluate the item proposed as an alternate.

7. SUPERVISION AND COORDINATION

a) The Contractor shall be responsible for supervising and coordinating all aspects of the work.
b) The Contractor shall include in their quotation all cost relative to supervising sub-Contractors,

including those submitting tenders directly to the Owner, which form a portion of the complete
project and shall be assigned to the successful General Contractor.

8. RESPONSIBILITY

i) The Contractor shall be responsible to be fully familiar with the complete documents and shall
include in their tender those items which are named, implied, or traditionally a part of the
general contract work.

9. DEFINITIONS
In this specification the following terms shall have the definitions noted below:
OWNER: Government of Prince Edward Island as represented by the Minister of
Transportation, Infrastructure and Energy

CONSULTANT: WSP Canada Inc.

10. SITE INSPECTOR
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a)

b)

c)

There will be an Inspector representing the Department of Transportation, Infrastructure and
Energy, Province of PEl. No work is to be covered without having received approval from the
Inspector. The Inspector will have the authority to cause any part of the work to cease, should,
in their opinion, there be a cause to do so.

This work shall be examined by the Department and approval granted to resume when a
satisfactory solution has been found.

The inspector does not have authority to authorize changes to work. He or she shall confer with
the Consultant or Engineer who, if necessary will authorize any change.

The fact that the inspector does not reject any work shall not remove the responsibility for
completing all work as specified; from the Contractor.

11. OWNERS RIGHT TO TERMINATE CONTRACT

a)

The Owner reserves the right to remove the Contractor from the site if the work is not
completed as specified in Paragraph 4. If the Contractor is removed, the Owner shall have the
work completed and deduct the cost of this work from the amount owing the Contractor and
their bid deposit.

12. SUB-CONTRACTORS

a)

b)

Bidders shall include with their tender, in the space in Section E — Contract Tender, Appendix A,
the name of each Subcontractor and/or Supplier, as designated, whose price has been included
in their tender and who will perform the trade work. Substitution for another Subcontractor in
the event that the listed Subcontractor is unable to do the work shall be subject to the approval
of the Owner and contingent on evidence satisfactory to the Owner that the original
Subcontractor’s price was legitimately carried in the Tender, and that the original
Subcontractor is now incapable of carrying out the work required under the subcontract, or
that he refuses to carry out the work and provides documented reasons for such incapability or
refusal.

The term “Own Forces,” as a subcontractor, may be used by a Bidder where the Bidder is
equipped to and in fact normally carries out the trade work using employees in the direct
employment of the Contractor or a wholly owned subsidiary company. Other designations such
as “Own Estimate” are unacceptable and may be cause for rejection of the tender by the
Owner. Carrying Subcontractor options next to identified work will not be acceptable.
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13.

d)

a)

b)

When a Bidder indicates “Own Forces” as a subcontractor, the Bidder may be required to
demonstrate to the Owner that he has the resources, experience and employees necessary,
available and qualified to perform the trade work in a manner and quality satisfactory to fulfill
the obligations of the Contract Documents and that the trade work is a normal and continual
part of his business.

A Bidder, whose tender is accepted, that included “Own Forces” for a subcontract will if
requested, provide the Owner with payroll records verifying that the employees carrying out
the “Own Forces” subcontract work are direct employees of the Contractor or of a wholly
owned subsidiary company of the Contractor.

All Sub-Contractors are advised to become familiar with all Specifications and Drawings. The
General Contractor shall ensure that all sub-trades understand their entire responsibilities in
order to complete the project. Sub-trade work may appear in various sections of Specifications
and on various drawings.

GUARANTEES

The Contractor shall be required to guarantee the work of this Contract for a period of twelve
(12) months after the Owner’s acceptance of the work, against improper or defective materials
and workmanship, and shall repair and make good at their own expense any damage to the
building and contents through any of the above causes during this period. Any contract
omissions and/or deficiencies reported to the Contractor within twelve (12) months after
acceptance of the work shall be made good by the Contractor at their own expense.

Notwithstanding the above, the bidder’s attention is directed to the fact that certain individual
items on this project may be required to be guaranteed by the manufacturer for periods in
excess of twelve (12) months. These specific requirements are to be found in various sections of
the Specifications for this project.

14. ACCEPTANCE / REJECTION OF TENDERS

a)

b)

Bids shall remain open to acceptance and irrevocable for a period of 30 days after the bid
closing date.

The Owner reserves the right to reject any and all tenders.
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c) Each bidder shall be prepared, if so requested by the Owner, prior to the award of the Contract
to present evidence of their experience, qualifications and financial ability to carry out the
terms of the Contract.

15. CONSULTANT’S INTERPRETATION

a) The Consultant’s interpretation of plans and specifications shall be final. Should the Contractor
have any doubt as to interpretation, he or she shall refer to the Consultant for clarification before
submitting their tender. No allowances or extras will be made for misinterpretation of plans and
specifications by the Contractor.

16. PERMITS, REGULATIONS AND TAXES

a) All permits and fees required for the proper completion and inspection of the work herein
specified will be paid for by the Contractor. Except the building permit which will be paid for by
the Owner. All applicable taxes shall be included in the tender price, excluding the Harmonized
Sales Tax. The Contractor, as per current Provincial Regulations, shall include on all invoices the
Harmonized Sales Tax as an additional line item. This would be in addition to the tender
amount which does not include HST.

b) Prior to work starting, the contractor will provide to the owner a copy of a paid invoice to have
the boiler work inspected by the provincial Boiler Inspector.

c) The work shall be completed to the satisfaction of the Consultant and local inspecting
authorities.

d) In the absence of any provisions contained herein, the applicable Provincial Codes or the
National Building Code shall govern in that order.

e) The latest edition of the Canadian Electrical Code shall govern all Electrical work, whether
prewired and/or assembled remote from the site or not.

f) All equipment supplied or installed shall be CSA approved for the intended use.

g) All materials, components and equipment as well as construction methods shall comply with
the latest edition of the National Building Code and all other applicable codes or regulations.

h) The latest edition of the PEI Occupational Health and Safety Act and Regulations shall govern
safe construction practices.
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17. EXISTING CONDITIONS

a)

b)

Bidders will be held to have examined the Tender Documents, to have visited the site and to
have informed themselves as to existing conditions and limitations.

If in the performance of the contract, subsurface or latent conditions at the site are found to be
materially different from those indicated by the drawings and specifications, or unknown
conditions not usually inherent in work of the character shown and specified, the attention of
the Consultant shall be called immediately in writing to such conditions before they are
disturbed. Upon such notice, or upon their own observation of such conditions, the Consultant
shall promptly make such changes in the drawings and specifications as he or she finds
necessary to conform to the different conditions and any increase or decrease in the cost shall
be adjusted as provided under “Changes in the Work”.

18. RECEIPT AND OPENING OF TENDERS

a)

Tenders will be opened at the time and place stated in the tender call. The officer whose duty it
is to open them will decide when the specified time has arrived. No responsibility will attach to
any officer for the premature opening of a bid not properly addressed and identified.

19. AWARD OF CONTRACT

a)

b)

d)

Bids shall remain open to acceptance and irrevocable for a period of 30 days after the bid
closing date.

In making the decision to award the Contract pursuant to this invitation to tender, the Owner
may take into account:

a. The history of work performance of each bidder on similar or different types of work in
prior Contracts with the Owner.

b. The bidder’s qualifications to perform the Work, the quality of the Bidder’s past work,
the bidder’s financial capability to do the Work and the competence of the Bidder.

If the tender is accepted the Contract will be awarded as promptly after the opening of bids as
is possible. The selection of the tender that is accepted shall be at the sole discretion of the
Owner.

Each bidder shall be prepared, if so requested by the Owner, prior to the award of the Contract
to present evidence of their experience, qualifications and financial ability to carry out the
terms of the Contract.
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20. TENDER SUBMISSION

a)

b)

f)

Tenders must be submitted on the form included with this specification. This form must be
completely filled out in ink, or be typewritten with the signature in longhand. The completed
forms shall be without interlineations, alteration or erasures.

The tender, together with the Tender Security described in this section must be addressed and
delivered in a sealed envelope marked “Tender” and bearing the name of the Contractor
submitting the tender, together with identification indicating the name of the project.

Tenders will be received at the place and time indicated in the tender call. Late tenders will not
be accepted and will be returned unopened to the tenderer.

Amendments to the submitted offer will be permitted if received in writing prior to tender
closing and if endorsed by the same party or parties who signed and sealed the offer.
Amendments submitted by fax will be accepted, if received prior to tender closing. (Fax (902)
569-0590).

The receipt of addenda for the project shall be acknowledged by filling in the addendum
number and date of issue for each addendum on the appropriate line in the tender form. These
lines shall be initialed by the person signing the tender after they have been filled in.

Any appendices to the tender form requesting information on suppliers, sub-contractors or
alternate prices shall be filled in for the tender to be considered complete.

21. TAXES

22.

a)

All tenders submitted shall EXCLUDE the Harmonized Sales Tax.

CONFIDENTIALITY AND FREEDOM OF INFORMATION (Effective November 1, 2002)

a)

b)

c)

By submitting your bid, you agree to disclosure of the information supplied, subject to the
provisions of the Freedom of Information and Protection of Privacy (FOIPP) Act.

Anything submitted in your bid that you consider to be “confidential information” because of
its proprietary nature should be marked as “CONFIDENTIAL”, and will be subject to appropriate
consideration under the Freedom of Information and Protection of Privacy Act.

During the delivery and installation of goods and/or services, you may have access to
confidential or personal information. Should this occur, you must ensure that such information
is not released to any third party or unauthorized individual.
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d) Any information provided on this contract may be subject to release under the Freedom of
Information and Protection of Privacy Act. You will be consulted prior to the release of any
information.

END
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1. DEFINITIONS

a)

b)

c)

d)

e)

f)

g)

h)

The Contract Documents shall include instructions to Tenderers, General Conditions,
Supplementary General Conditions, Specifications, Drawings, Tender Form and the signed
agreement.

The Owner, the Contractor and the Consultant are those names as such in the Agreement and
Specifications.

The term ‘Subcontractor’ includes only a person, firm or corporation having a contract for the
execution of a part or parts of the work included in the Contract, and a person, firm or
corporation furnishing material called for in the Contract and worked to a special design
according to the Drawings or Specifications, but does not include one who merely furnishes
material not so worked.

The term ‘work’ includes all labour, materials and services required, as shown or described in
the contract, documents, supplied and installed or erected complete at the place of building.

The term ‘Other Contractor’ means any person, firm or corporation employed by or having a
contract directly or indirectly with the Owner otherwise than through the Contractor.

The place of building is the designated site or location of the completed work.
The law of the place of building shall govern the work.

For the purpose of contract signing authority, the Director is the Director of the Public Works
and Planning Division of the PEI Department of Transportation, Infrastructure and Energy.

2. DOCUMENTS

a)

The Contract Documents shall be signed in duplicate by the Owner and Contractor. The
Contract Documents are complementary and what is called for by any one shall be as binding as
if call for by all. The intention of the documents is to include all labour and materials reasonably
necessary for the proper execution of the work. It is not intended however, that materials or
work not covered by or properly inferable from any heading, section or trade in the

specifications shall be supplied unless shown on the drawings. Descriptions of materials or work
in words which so applied have well known technical or trade meanings shall be held to refer to
such recognized standards. Should the specification conflict with the drawings, the
specifications shall govern. In the case of discrepancies between drawings, those of larger scale,
or if the scales are the same, those of later date shall govern.
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All drawings and specifications shall be interpreted in conformity with the agreement and these
General Conditions which shall govern.

3. DETAIL DRAWINGS & INSTRUCTIONS

a) The Consultant shall furnish as necessary for the execution of the work, additional instructions,
by means of drawings or otherwise. All such additional instructions shall be consistent with the
Contract Documents. The work shall be executed in conformity therewith and the Contractor
shall do no work without such additional instructions. In giving such additional instructions, the
Consultant shall have authority to make minor changes in the work, not inconsistent with the
Contract.

If either the Contractor or the Consultant so request, they shall jointly prepare a schedule,
subject to change from time to time in accordance with the progress of the work fixing the
dates at which the various detail drawings will be required and the Consultant shall furnish
them in accordance with this schedule, and on like request, a schedule shall be prepared, fixing
the dates for the submission of shop drawings, for the beginning of manufacture and
installation of materials and for the completion of the various parts of the work.

4. COPIES FURNISHED

a) The Consultant shall furnish to the Contractor, without charge, as many copies of all Drawings
and Specifications as are reasonably necessary for the proper execution of the work.

5. SHOP DRAWINGS

a) The Contractor shall furnish to the Consultant, at proper times, all shop and setting drawings or
diagrams which the Consultant may deem necessary in order to clarify the details of the work.
The Contractor shall make any changes in such drawings or diagrams which the Consultant may
require consistent with the Contract, and shall submit sufficient copies of the revised prints to
the Consultant for approval — all but one of which shall be returned to the Contractor if
approved by the Consultant. When submitting such shop and setting drawings, the Contractor
shall notify the Consultant in writing of changes made therein from the Consultant’s Drawings
or Specification. The Consultant’s approval of such drawings or of the revised drawings shall not
relieve the Contractor from responsibility for errors made by the Contractor therein or for
changes made from the Consultant’s Drawings or Specifications not covered by the Contractor’s
written notification to the Consultant.

6. DRAWINGS AND SPECIFICATIONS ON THE WORK

a) The Contractor shall keep one copy of all Drawings, Specifications and approved shop drawing
on the work, in good order, available to the Consultant and to his or her representatives.
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7. OWNERSHIP OF DRAWINGS AND MODELS

a) All drawings, specifications and copies thereof and all models furnished by the Consultant are
property of the Owner. They are not to be used on other work and, with the exception of the
signed contract set of the Drawings and Specifications, are to be returned to him or her on
request on the completion of the work. Any models furnished by the Contractor or the Owner
are the property of the Owner.

8. SAMPLES

a) The Contractor shall furnish for the Consultant’s approval such samples as he or she may
reasonably require. The work shall be in accordance with approved samples.

9. MATERIAL TESTS AND MIX DESIGNS

a) The Contractor shall furnish for the Consultant’s approval such material tests and mix designs
as he or she may reasonable require. The cost of providing the foregoing beyond the extent
called for in the specification shall be charged to the Owner. The work shall be in accordance
with approved material tests and mix designs.

10. CONSULTANT AND CONTRACTOR

a) The Consultant is, in the first instance, the interpreter of the Contract and the judge of its
performance; he or she shall use his or her powers under the Contract to enforce its faithful
performance by both parties hereto. The Contractor shall, however, have complete control,
subject to Article 12, of his or her organization. In case of the termination of the employment of
the Consultant, the Owner shall appoint any Consultant whose status under the Contract shall
be that of the former Consultant.

11. THE CONSULTANT'’S DECISION

a) The Consultant shall decide on questions arising under the Contract Documents, whether as to
the performance of the work or the interpretation of the Specifications and drawings, but
should the Contractor hold such decisions to be at variance with the Contract Documents or to
involve changes in the work already built, fixed, ordered or in hand in excess of the contract, or
to be given in error, he or she shall notify the Consultant before proceeding to carry them out.
In the even t of the Consultant and the Contractor failing to agree as to such excess or error and
the Consultant deciding to carry out such disputed work, the Contractor shall act according to
such decision. Any question of excess of cost due to the aforesaid cause may be decided in the
manner hereinafter provided in Article 43.
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12. SUPERINTENDENCE

a) The Contractor shall keep on the work, during its progress, a competent superintendent and
any necessary assistants, all satisfactory to the Consultant. The superintendent shall not be
changed except with the consent of the Consultant, unless the superintendent proves to be
unsatisfactory to the Contractor or ceases to be in his or her employ. The superintendent shall
represent the Contractor in his or her absence and directions on minor matters given to him or
her shall be held to be given to the Contractor. Important directions shall be given in writing to
the Contractor. The Contractor shall give efficient supervision to the work using his or her best
skill and attention.

13. MATERIALS, APPLIANCES, EMPLOYEES

a) Unless otherwise stipulated, the Contractor shall provide and pay for all materials, labour,
water, tools, equipment, light and power necessary for the execution of the work. Unless
otherwise specified all materials shall be new. Both workmanship and materials shall be of the
quality specified. The Contractor shall not employ on the work any unfit person or anyone not
skilled in the work assigned to him or her.

14. INSPECTION OF WORK

a) The Owner, or the Consultant on his or her behalf, and their representatives shall at all times
have access to the work wherever it is in preparation or progress and the Contractor shall
provide proper facilities for such access and for inspection. If the specifications, the
Consultant’s instructions, the laws, or the ordinances of any public authority require any work
to be specially tested or approved, the Contractor shall give the Consultant timely notice of its
readiness for inspection, and if the inspection is by an authority other than the Consultant, of
the date and time fixed for such inspection. Inspections by the Consultant shall be promptly
made. If any such work should be covered up without approval or consent of the Consultant, it
must, if required by the Consultant, be uncovered for examination and made good at the
Contractor’s expense. Re-examination of questioned work may be ordered by the Consultant. If
such work be found in accordance with the Contract, the Owner shall pay the cost of re-
examination and replacement. If such work be found not in accordance with the contract,
through the fault of the Contractor, the Contractor shall pay such cost.

15. REJECTED WORK

a) The Contractor shall promptly remove from the premises any defective work, whether the
result of poor workmanship, use of defective materials, damage through carelessness or other
act of the Contractor, which has been condemned by the Consultant as failing to conform to
the Contract Documents, whether incorporated in the work or not. The Contractor shall
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promptly replace and re-execute his or her own work in accordance with the contract and
without expense to the Owner and shall bear the expense of making good all work of other
Contractors destroyed or damaged by such removal or replacement. If the Contractor does not
remove such condemned material or work within the time fixed by written notice, the Owner
may remove them and may store such materials at the expense of the Contractor. If the
Contractor does not pay the expense of such removal within Five (5) days thereafter, the Owner
may, upon Ten (10) day’s written notice, sell such materials at auction or at private sale and
shall account for the net proceeds thereof, after deducting all the costs and expenses that
should have been borne by the Contractor.

16. DEDUCTIONS FOR UNCORRECTED WORK

a) If, in the opinion of the Consultant, it is not expedient to correct defective work or work not
done in accordance with the Contract Documents, the Owner may deduct from the contract
price the difference in value between the work as done and that called for by the contract, the
amount of which shall be determined in the final instance by the Consultant.

17. CORRECTION AFTER COMPLETION

a) Subject to any special provisions in the Contract Documents, the Contractor shall remedy any
defects due to faulty materials or workmanship appearing within a period of one year from the
date of substantial completion of the work and shall pay for any damage to other work
resulting therefrom which appears within such period and neither the final certificate nor
payment thereunder shall relieve the Contractor from responsibility hereunder. The Owner
shall give notice of observed defects promptly. Questions arising under this Article may be
decided as provided in Article 43.

18. EMERGENCIES

a) The Consultant has authority in an emergency to stop the progress of the work whenever, in his
or her opinion, such stoppage may be necessary to ensure the safety of life, or of the structure,
or neighbouring property. This includes authority to make such changes and to order, access
and award the cost of such work extra to the Contract or otherwise as may in his or her opinion
be necessary.

19. PROTECTION OF WORK AND PROPERTY

a) The Contractor shall maintain continuously adequate protection of all his or her work from
damage and shall take reasonable precautions to protect the Owner’s property from all injury
arising in connection with this Contract. He or she shall make good any damage or injury to his
or her work and shall make good any damage or injury to the property of the Owner resulting
from the lack of reasonable protective precautions. He or she shall not be responsible,
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however, for any damage or injury to his or her work and to the property of the Owner which
may be directly due to errors in the Contract Documents or caused by the Owner, his or her
agents, or employees, or from any work or risk which the Owner has agreed to insure, provided
the Contractor has taken reasonable protective precautions. He or she shall adequately protect
adjacent property as required by law and the Contract Documents.

20. CONTRACTORS’ INSURANCE

a) INDEMNITY/HOLD HARMLESS

.1 The Contractor shall be liable for all injuries to persons and for damage to property caused
by his or her operations, and those of his or her sub-contractors, and his or her and their
employees, engaged on all operations in connection with the contract both on and off the
site, and he or she shall indemnify and save harmless the Owner from all suits, claims,
expenses, costs, demands, losses, and damages to which the Owner may be put by reason
of injury, including death, to persons, and damage to property of the Owner and others,
resulting from; negligence, carelessness and any other cause whatsoever in the
performance of the work.

.2 The Contractor shall, until the date of issue of the final Certificate of Approval of the work
by the Consultant, Indemnify and Save Harmless the Owner, and protect his or her own
interests against:

(a) Theft, burglary or robbery of, and loss or damage to, all materials and equipment
brought to the site for use in the work, whether or not such materials and equipment
are incorporated in the work at the time that any such theft, burglary, robbery, loss or
damage occurs.

(b) Theft or burglary of, and loss or damage to, any of his or her own plant and equipment
being used on the Project and/or stored on the site.

b) BUILDERS RISK, ALL RISK PROPERTY INSURANCE

.1 The Contractor shall, without limiting its obligations or liabilities herein and at its own
expense, provide and maintain the following insurances with Insurers and in forms and
amounts acceptable to Government:

(a) The Contractor shall have Commercial General Liability coverage in an amount not less
than Two Million ($2,000,000.00) dollars inclusive per occurrence against bodily injury
and property damage. The Government of Prince Edward Island is to be added as an
additional insured under this policy. Such insurance shall include, but not be limited to:
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i) Blanket Written Contractual Liability;
ii) Personal Injury Liability;

iii) Non-owned Automobile Liability;

iv) Cross Liability;

v) Operation of Attached Machinery

Commercial General Liability insurance shall be endorsed to provide the Owner with
thirty (30) day advance written notice of cancellation or material change and fifteen (15)
days notice in the event of non-payment.

(b) Automotive liability coverage (Standard Automobile Policy) on all vehicles, the subject of
this Agreement, owned, leased, operated or licensed in the name of the Contractor, in
an amount not less than Two Million ($2,000,000.00) dollars

(c) If the work involves new construction or reconstruction of a property being repaired or
maintained, the Contractor shall provide and maintain All Risk Course of Construction
(Builder’s Risk) to the full value of the work in the amount of the Contract Price. The
policy will permit partial or complete use or occupancy by the Owner during the term of
this insurance.

All the foregoing insurance shall be primary and not require the sharing of any loss by
any insurer of the Government nor by any other form of recovery available such as the
Provincial Self Insurance and Risk management Fund.

.2 Proof of Insurance

A Certificate(s) of Insurance and any renewals thereof, shall be furnished to the
Government prior to commencement of work by the Contractor and must be updated as
required during the Term.

The policies required by this Agreement shall be in a form and with insurers satisfactory to
the Government. Default of deliver or receipt by the government shall not be construed as
acknowledgement or concurrence that there has been compliance with the terms of this
Agreement.

.3 Indemnification

The Contractor shall indemnify and hold harmless the Government of Prince Edward Island,
its agents, representatives and employees from and against all claims, demands, losses,
costs, damages, actions, suits or proceedings of every nature and kind whatsoever arising
out of or resulting from the performance of work (herein called the “claims”), provided that
any such claim is caused in whole or in part of any act, error or omission, including but not
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limited to those of negligence of the Contractor, or anyone directly or indirectly employed
by the Contractor anyone for whom the Contractor may be liable.

21. PERFORMANCE BOND

a) The Owner shall have the right to require the Contractor to furnish a bond covering the faithful
performance of the Contract — including the corrections after completion provided for in Article
17 — and the payment of all obligations arising under the contract, in such form as the
Consultant may prescribe and with such sureties as he or she may approve. If such bond is
required by written instructions given previous to the receipt of bids, the premium shall be paid
by the Contractor, if subsequent thereto, it shall be paid by the Owner.

22. CASH ALLOWANCES

a) The Contractor shall include in the contract sum all cash allowances mentioned in the
Specifications, which allowances shall be expended in whole or in part as the Consultant shall
direct and the amount of the contract sum being adjusted in conformity therewith. The
Contract sum includes such sums for expenses and profit on account of such cash allowances as
the Contractor requires except those allowances included for contingency purposes.

23. SUBSURFACE CONDITIONS

a) Inthe event that during the execution of the work, subsurface conditions at the site are found
to differ materially from those indicated in the Contract Documents and soil reports, or
otherwise represented by the Owner or Consultant to the Contractor, then the Contractor shall
promptly notify the Consultant in writing of such conditions, the Consultant shall promptly
investigate such conditions and if he or she finds that they differ materially and will result in an
increase or decrease in the cost of, or time required for performance of this Contact, an
equitable adjustment shall be made between the parties and the contract modified in writing
accordingly. If the parties fail to agree upon the adjustment to be made, the dispute may be
determined as provided for in Article 43.

24. CHANGES IN THE WORK

a) The Owner or the Consultant, without invalidating the contract, may make changes by altering,
adding to, or deducting from the work, the contracts sum being adjusted accordingly. All such
work shall be executed under the conditions of the Contract except that any claim for extension
or reduction of time caused thereby shall be adjusted at the time of ordering such change.
Except as provided in Article 18, no change shall be made unless in pursuance of a written order
from the Consultant and no claim for an addition to or deduction from the contract sum shall
be valid unless so ordered and at the same time valued, or agreed to be valued, as provided in
Article 25.
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25. VALUATION OF CHANGES

a) Change Orders calling for normal changes or additions to the work will be priced in detail giving
actual material trade prices (not list prices) and actual labour costs (including Employment
Insurance, Worker’s Compensation, holiday pay) and actual equipment rental. To these prices
the Contractor will add:

.1 For work less than $2,500 involving the General Contractor only, the General Contractor
adds 20% to his or her costs.

.2 For work over $2,500 involving the General Contractor only, the General Contractor adds
15% to his or her costs.

.3 For work less than $2,500 involving a Sub-Contractor only, the Sub-Contractor adds 20% to
his or her costs, submits this price to the General Contractor who adds 10%.

.4 For work over $2,500 involving a Sub-Contractor only, the Sub-Contractor adds 15% to his
or her cost, submits this price to the General Contractor who adds 5%.

(a) For work less than $2,500 involving the General Contractor and Sub-Contractor, the Sub-
Contractor adds 20% to his or her costs, submits his or her price to the General
Contractor who adds 10%; to this amount the General Contractor adds the cost of his or
her own work plus 20% of the cost of his or her own work only.

(b) The General Contractor does not add a further 10% to the cost of his or her own work.

(a) For work over $2,500 involving the General Contractor and a Sub-Contractor, the Sub-
Contractor adds 15% to his or her cost, submits this price to the General Contractor who
adds 5%; to this amount the General Contractor adds the cost of his or her own work
plus 15% of the cost of his or her own work only.

(b) The General Contractor does not add a further 5% to the cost of his or her own work.

.7 Deletions to Contract: A mark-up shall not be charged nor credited on a credit portion of a
Change Order.

.8 Supervision related to Change Orders shall be considered as included in the allowable mark-
up and shall not be included in the labour charges for a Change Order.
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26. APPLICATION FOR PAYMENTS

27.

a)

b)

The Contractor shall — before the first application for payment — submit to the Consultant a
schedule of values of the various parts of the work aggregating to the total sum of the contract,
divided so as to facilitate payments, made out in such form, and supported by such evidence as
to its correctness as the Consultant may direct. This schedule, when approved by the
Consultant, shall be used as a basis for applications of payment, unless it can be found to be in
error.

The Contractor, as per current Provincial regulation, shall include on all invoices the
Harmonized Sales Tax as an additional line item. This amount would be in addition to the
tender amount which does not include HST. See article 28 of this Section.

CERTIFICATES AND PAYMENTS

a)

b)

d)

Partial payments will be made monthly and within thirty (30) days after approval by the Owner
and on the basis of a duly certified and approved estimate of work performed during the
preceding period. In preparing estimates, the material delivered on the site and preparatory
work done shall be taken into consideration.

In making such partial payments, there shall be retained a hold back in the amount of fifteen
percent (15%) of the estimated amount on each partial payment estimate, less any holdback
release which may have been made to specific sub-contractors under any progressive release of
holdback provisions in Provincial Legislation.

All materials and work covered by partial payments made shall thereupon become the sole
property of the Owner, but this shall not be construed as relieving the Contractor from the sole
responsibility for the safety and preservation of all materials and work upon which payments
have been made and restoration of any damaged work or as a waiver of the right of the Owner
to require the fulfillment of all the terms of the contract. Nor shall Consultant’s Certification of
Partial Payment for any work be construed as his or her final or irrevocable acceptance of that
work.

Document of Completion: Upon completion and acceptance of all work whatsoever required
and the release of all claims against the Owner as specified, the Consultant shall file a written
document with the Owner and with the Contractor as to the entire amount of work performed
and compensation earned by the Contractor —including the extra work and compensation
therefore.

Final Payment: Within sixty (60) days after the filing of such document of completion and
minimum one (1_ day after the lien period, and upon receipt from the General Contractor of
declarations signed by each of his sub-contractors that the sub-contractor has been paid up to,





Belfast Consolidated School — Boiler Replacement 12
Section C — General Conditions of Contract

f)

g)

and including the past previous partial payment, the Owner will pay the Contractor the amount
stated therein less all deductions authorized by the terms of this contract and previous
payments and advances whatsoever to or for the account of the Contractor. All previous
estimates and payments, including those relating to extra work, shall be subject to correction at
the time of this payment which is, throughout this contact, called Final Payment. Final Payment
shall be subject to inspection and acceptance by the Owner or duly authorized representatives
of the Owner and by representatives of all agencies having direct interest in the project.

Submittals to include:

e Certificate or letter of clearance from the Provincial Worker’s Compensation Board

With the second and all subsequent applications for payment, the Contractor shall include a
statutory declaration form CCDC 9B, or other similar acceptable form to the Owner, declaring
that all labour and materials entering into the work, including Sub-Contractors, covered by the
previous application, have been paid. With application for release of lien holdback, the
Contractor shall include a statutory declaration form CCDC 9A, or other similar form acceptable
to the Owner.

With application for release of lien holdback, the Contractor shall include certificates issued by
the Worker’s Compensation Board, indicating that Worker’s Compensation premiums in
relation to the project have been paid in full.

28. TAXES

a)

Unless otherwise provided herein, the Contractor shall pay all government sales or excise taxes
in force at the date of the Agreement, provided that any increase or decrease in such taxes shall
increase or decrease the contract sum accordingly.

29. PERMITS, NOTICES, LAWS AND RULES

a)

The Contractor shall apply and pay for all necessary permits or licenses required for the
execution of the work (but this shall not include the obtaining of the Building Permit or
permanent easement or right of servitude). The Contractor shall give all necessary notices and
pay all fees required by law and comply with all laws, ordinances, rules and regulations relating
to the work and to the preservation of the public’s health. The Contractor shall be responsible
for the safety of all workmen and equipment on the project in accordance with all applicable
safety legislation passed by federal, provincial and local authorities governing construction
safety.
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If the Contract Documents are at variance therewith, any resulting additional expense incurred
by the Contractor shall constitute an addition to the contract price.

30. PATENT FEES

a) The Contractor shall pay all royalties and license fees and shall save the Owner harmless from
loss on account of suits or claims for infringement of patents in the doing of the work.

31. USE OF PREMISES

a) The Contractor shall confine his or her apparatus, the storage of materials and the operations
of his or her workmen to limits indicated by laws, ordinances, permits or by direction of the
Consultant and shall not unreasonably encumber the premises with his or her materials. The
Contractor shall not load — or permit to be loaded — any part of the work with a weight that will
endanger its safety. The Contractor shall enforce the Consultant’s instructions regarding signs,
advertisements, fires and smoking.

32. CLEANING UP

a) The Contractor shall at all times keep the premises free from accumulations of waste material
or rubbish caused by his or her employees or work and, at the completion of the work, he or
she shall remove all his or her rubbish and all tools, equipment and surplus materials from and
about the work and shall leave the work “broom clean” or its equivalent, unless more exactly
specified. In case of dispute, the Owner may remove the rubbish and charge the cost as the
Consultant shall determine to be just.

33. CUTTING, PATCHING AND DIGGING

a) The Contractor shall do all cutting, fitting or patching of his or her work that may be required to
make its several parts come together properly and fit it to receive or be received by work of
Other Contractors shown upon, or reasonably implied by, the Contract Documents.

Any cost caused by ill-times work shall be borne by the party responsible therefore.

The Contractor shall not endanger any existing work by cutting, digging or otherwise and shall
not cut or alter the work of any other Contractor save with the consent of the Consultant.

34. DELAYS

a) If the Contractor is delayed in the completion of the work by any act or neglect of the Owner,
Consultant or any Other Contractor or any employee of any one of them or by changes ordered
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in the work, then the time of completion shall be extended for such reasonable time as the
Consultant may decide.

b) If the Contractor is delayed in the performance of the Work by:
A labor disputes, strikes, lock-outs (including lock-outs decreed or recommended for

its members by a recognized contractors' association, of which the Contractor is a member
or to which the Contractor is otherwise bound),

2 fire, unusual delay by common carriers or unavoidable casualties,

3 abnormally adverse weather conditions, or any cause beyond the Contractor's
control other than one resulting from a default or breach of Contract by the Contractor the
Contractor will make reasonable efforts to counter the circumstances giving rise to the
delay or to otherwise remedy its inability to perform its obligations by utilizing all
resources reasonably required in the circumstances, including obtaining supplies or
services from other sources if the same are reasonably available (including seeking
injunctive relief or other judicial, quasi-judicial or law enforcement remedy, provided that
the Contractor will not be required to settle or resolve any labor disturbance, strike, lock-
out, or work slowdown (collectively “Employment Matters”) but excluding any
Employment Matters involving persons retained, employed or hired by the Contractor to
supply materials or services to meet the Contractor’s obligations under this Contract; or
any Employment Matter caused by, or attributable to, any act (including any pricing or
other practice or method of operation) or omission of the Contractor. Only after the
Contractor has made such reasonable efforts the Contract Time shall be extended for such
reasonable time as the Consultant may recommend in consultation with the Contractor.
The extension of time shall not be less than the time lost as the result of the event causing
the delay, unless the Contractor agrees to a shorter extension. The Contractor shall not be
entitled to payment for costs incurred by such reasonable efforts or delays unless such
reasonable efforts or delays were required as a result of actions by the Owner, Consultant
or anyone employed or engaged by them directly or hall be necessary.

No such extension shall be made for delay unless written notice of claim is given to the
Consultant within seven (7) days of its commencement provided, however, that in the case of a
continuing cause of delay only one claim shall be necessary.

If no schedule is made under Article 3, no claim for delay shall be allowed on account of failure
to furnish drawings until two (2) weeks after demand for such drawings and not then unless
such claim be reasonable.
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The Consultant shall not, except by written notice to the Contractor, or as provided in Article
18, stop or delay any part of the work pending decisions or proposed changes either by him or
herself or by the Owner.

35. OWNER'’S RIGHT TO DO WORK

a) If the Contractor should neglect to execute the work properly or fail to perform any provision of
this Contract, the Owner, after five (5) days written notice to the Contractor, may without
prejudice to any other right or remedy he or she may have, make good such deficiencies and
may deduct the cost thereof from the payment then or thereafter due the Contractor; provided
however, that the Consultant shall approve both such actions and the amount charged to the
Contractor.

36. OWNER'’S RIGHT TO TERMINATE CONTRACT

a) If the Contractor should be adjusted as bankrupt, or if he or she should make a general
assignment for the benefit of his or her creditors, or if a receiver should be appointed on
account of his or her insolvency or if he or she should — except in case of recited in Article 35 -
refuse or fail to supply enough properly skilled workmen or proper materials after having
received seven (7) days notice in writing from the Consultant to supply additional workmen or
materials, or if he or she should fail to make prompt payment to Sub-Contractors or for
material or labour, or persistently disregard laws, ordinances or the instruction of the
Consultant, or otherwise be guilty of a substantial violation of the provisions of the Contract,
then the Owner, upon the certificate of the Consultant that sufficient cause exists to justify
such action, may, without prejudice to any right or remedy he or she may have, by giving the
Contractor written notice, terminate the employment of the Contractor and take possession of
the premises and of all materials, tools and appliances thereon and finish the work by whatever
method he or she may deem expedient, but without undue delay or expense. In such case, the
Contractor shall not be entitled to receive the expense of finishing the work, including
compensation to the Consultant for his or her additional services; such excess shall be paid to
the Contractor. If such expense shall exceed such unpaid balance, the Contractor shall pay the
difference to the Owner. The expense incurred by the Owner as herein provided, shall be
certified by the Consultant.

37. CONTRACTOR’S RIGHT TO SUSPEND WORK OR TERMINATE CONTRACT

a) If the work should be stopped under an order of any court or other public authority through no
act or fault of the Contractor or of anyone employed by him or her, or if the Consultant fails to
issue a certificate in accordance with Article 27, or if the Owner should fail to pay to the
Contractor within seven (7) days of its maturing and presentation, any sum certified by the
Consultant or awarded by arbitrators, then the Contractor may, upon five (5) days written
notice to the Owner and the Consultant, stop work and/or terminate this Contract without
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prejudice to any other right or remedy he or she may have and recover from the Owner
payment for all work executed and any loss sustained upon the plant or material with
reasonable profit and damages.

38. DAMAGES AND MUTUAL RESPONSIBILITY

a) If either party to this Contract should suffer damage in any manner because of any wrongful act
or neglect of the other party or of anyone employed by him or her then he or she shall be
reimbursed by the other party for such damage. Claims under this paragraph shall be made in
writing to the party liable within a reasonable time after the first observance of such damage
and not later than the time of final certificate, except as expressly stipulated otherwise in the
case of faulty work or materials, and may be adjusted by agreement or in the manner set out in
Article 43 and the party reimbursing the other party as aforesaid shall thereupon be subrogated
to the rights of the other party in respect of such wrongful act or neglect if it be that of a third
party. Should the Contractor cause damage to any other Contractor on the work the Contractor
agrees — upon due notice — to settle with such other Contractor by agreement or arbitration, if
he or she will so settle. If such other Contractor sues the Owner on account of any damage
alleged to have been so sustained, the Owner shall notify the Contractor who shall defend such
proceedings at the Owner’s expense and if any final order or judgment against the Owner arises
therefrom the Contractor shall pay or satisfy it and pay all costs incurred by the Owner
provided that if the Contractor becomes liable to pay or satisfy any final order or judgment
against the Owner, then the Contractor shall have the right upon undertaking to indemnify the
Owner against any and all liability for sots to appeal, in the name of the Owner, such final order
or judgment to any and all courts or competent jurisdiction.

39. SEPARATE CONTRACTS WITH OTHER CONTRACTORS

a) The Owner reserves the right to let separate contracts in connection with the undertaking of
which the work is a part and the Contractor shall connect properly and coordinate this work
with that of other Contractors. If any part of the Contractor’s work depends — for its proper
execution or results — upon the work of any other Contractor, the Contractor shall inspect the
work prior to proceeding with his or her work as required by the Contract. Should the
Contractor fail so to inspect and report, he or she shall have no claim against the Owner by
reason of the defective or unfinished work of any other Contractor except as to latent defects
not reasonably noticeable at the time of the commencement of the Contractor’s work. In
letting separate contracts, the Owner shall be responsible for the coordination of fire and other
insurance coverages and shall take all precautions reasonable possible to avoid possible
occurrence of a labour dispute or disputes on the work.

40. ASSIGNMENT

a) Neither party to the Contract shall assign the Contract without the written consent of the other.
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41. SUB-CONTRACTS

a) The Contractor agrees that the list of names of sub-contractors supplied prior to the signing of
the Contract is the list of Sub-Contractors proposed to be used to carry out those parts of the
work noted thereon and he or she shall not employ any to whom the Consultant may
reasonable object.

If the change of any name on such list is required by the Consultant and the work has to be
awarded to a higher bidder, the contract price shall be increased by the difference between the
two bids.

The Consultant shall, on request, furnish to any Sub-Contractor wherever practicable, evidence
of the amounts certified to on his or her account.

The Contractor shall be held as fully responsible to the Owner for the acts and omissions of his
or her sub-contractors and of persons directly or indirectly employed by them, as for the acts
and omissions of persons directly employed by him or her. In view of this responsibility, the
Contractor shall not be obliged to employ as a sub-contractor or supplier any person or firm to
whom he or she may reasonable object.

42. RELATIONS OF CONTRACTOR AND SUB-CONTRACTOR

a) The Contractor agrees to bind every sub-contractor by the terms of the Contract Documents, as
far as applicable to his or her work.

43. ARBITRATION

a) Inthe case of any dispute arising between the Owner (or the Consultant acting on his or her
behalf) and the Contractor as to their respective rights and obligations under the Contract,
either party hereto shall be entitled to give to the other notice of such dispute and to request
arbitration thereof; and the parties may, with respect to the particular matters then in dispute,
agree to submit the same to arbitration in accordance with the applicable law of the place of
building.

Arbitration proceedings shall not take place until after the completion or alleged completion of
the work except (a) on a question of certificate for payment, or (b) in a case where either party
can show that the matter in dispute is of such nature as to require immediate consideration
while evidence is available.

44. OWNER SIGNING AUTHORITY

a) Mr. Alan Maynard, P. Eng. is designated as the Director for the purposes of this agreement, the
Director shall represent Government in all matters pertaining to the construction project being
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provided pursuant to this agreement, and will administer said agreement, and shall complete
necessary approvals of all plans and specifications provided for under this agreement on behalf
of Government, provided however, that the Director shall not be authorized to amend the
terms of the Agreement.

Government may replace the Director by providing written notice, in accordance with the
notice requirements of this Agreement.

45. CONFLICT OF INTEREST

a) The Contractor warrants that as at the date of this Agreement, no conflict of interest, or any
circumstance that might interfere with independent and objective exercise of judgment, exists
or is likely to arise in relation to execution of this Agreement or its subject matter. The
Contractor shall immediately notify Government, in writing, if any such actual or potential
conflict of interest should arise at any time during the Term. In the event Government
discovers or is notified by the Contractor of an actual or potential conflict of interest,
Government, in its sole discretion, may either:

i) allow the Contractor to resolve the actual or potential conflict to the satisfaction of

Government; or
ii) terminate the Agreement in accordance with the Termination section of this Agreement.

END
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PROJECT: Belfast Consolidated School — Boiler Replacement
1. GENERAL

a) The undersigned tenderer (hereinafter called the “Contractor”) hereby offers to the Minister of
Transportation, Infrastructure and Energy (hereinafter called the “Owner”) to furnish all
necessary tools, plant, services, materials and labour to execute and complete in a careful and
workmanlike manner the work set out under the Project # 040-20018 herein, which is more
particularly described in the Plans and Specifications titled Belfast Consolidated School — Boiler
Replacement and dated May, 2020 for the lump sum as set out in Clause 3.

The Contractor agrees:
.1 To complete the work by the date indicated on the Instructions to Bidders.

.2 That this Form of Agreement supersedes and cancels all communication, negotiations and
agreements relating to the work other than contained in the completed tender.

.3 To use all suppliers and sub-contractors indicated on his or her tender unless prior approval
is received from the Engineer to make a change.

2. ADDENDA

a) The following addenda are included in this contract:

3. CONTRACT PRICE

a) The Contract Price (the lump sum referred to in Clause 1:) which excludes value added taxes is:

b) Value added (HST)(of %) payable by the Owner to the Contractor are:

c) Total amount payable by the Owner to the Contractor for the construction of the work is:
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4. CORRESPONDENCE

a) The Owner, Consultant, and Contractor may be contacted in writing at the addresses below:

Owner & Consultant

PEI Department of Transportation, Infrastructure and Energy
PO Box 2000

Charlottetown, PE

C1A 7N8

Contractor

5. CONTRACTOR’S ACCEPTANCE

a) Accepted and executed on behalf of the Contractor this day of ,20

in the presence of

Witness Signature & Corporate Seal

6. OWNER’S ACCEPTANCE

a) Accepted and executed on behalf of the Owner this day of ,20 in
the presence of

Witness Signature & Seal

END
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TENDER
SUBMITTED BY:
ADDRESS:
PHONE: FAX:
DATE:
FOR: Belfast Consolidated School — Boiler Replacement
3326 Trans-Canada Hwy,
Belle River, Queens County, PE
COA 1BO
TO: Minister of Transportation, Infrastructure and Energy
11 Kent Street
PO Box 2000
Charlottetown, PE
C1A7N8

HAVING examined the drawings and specifications for this project as well as any addenda issued, we
hereby offer to furnish all materials, plant and labour necessary for the full and proper completion of:

“Belfast School — Boiler Replacement”

INCLUDING all prime cost allowances, or other taxes in force at this date and excluding HST; but not
including any additional or deductible allowance or taxes which may be applicable subsequent to this
date, and which shall be payable by or to the Owner, in accordance with the above mentioned
documents, for the sum of:

Dollars (S )

in lawful money of Canada.

In submitting this tender we recognize the necessity to complete the information requested on any
appendices, as well as the right of the Owner to accept any tender at the price submitted on the
condition that revised tenders will not be called for if minor changes are made.

In the event of this tender being accepted within thirty (30) days of the time stated for the closing of
tenders, and our failing or declining to enter into a contract, then our bid deposit shall be forfeited to
the Owner in lieu of any damages which he or she may suffer by reason of our failure or refusal to
enter into such contract.
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In the event of our tender not being accepted within thirty (30) days of the time stated for the closing
of tenders, the bid deposit will be returned to us forthwith unless a satisfactory arrangement is made
with us covering its retention for a further stated period.

This tender includes the following addenda:

Addendum # Date Initial

If we are notified of the acceptance of this tender within the above specified time we will:

Enter into a formal contract agreement with the Owners.
Furnish a general analysis of the contract sum, the total aggregating the amount of our tender.
Provide a Construction Schedule and complete the entire work on or before the dates stated.

Our tender includes the following sub-contractors and suppliers, (own forces may be used, see Item
12, Section B).

Boiler Manufacturer

Plumbing

Insulation

Balancing

Electrical

Other

Submitted by (Name of Bidder)

Authorized Signature

END
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1. REFERENCES

A
2

Yo »n

Canada Labour Code, Part 2, Canada Occupational Safety and Health Regulations.

Health Canada/Workplace Hazardous Materials Information System (WHMIS).

.1 Material Safety Data Sheets (MSDS).

Province of Prince Edward Island

.1 Occupational Health and Safety Act, R.S.P.E.1.1988 (including any amendments to and
regulations)

CSA C22.1-18 — Canadian Electrical Code, Part 1, Safety Standard for Electrical Installations.

CSA C22.3 No. 7-94 (R2005) - Underground Systems

COSH, Canada Occupational Health and Safety Regulations (SOR/86-304)

Fire Protection Standards issued by Fire Protection Services of Human Resources Development

Canada as follows:

.1 FCCNo. 301 —June 1982 Standard for Construction Operations.(or latest edition)

.2 FCCNo. 302 — June 1982 Standard for Welding and Cutting. (or latest edition)

2. COMPLIANCE REQUIREMENTS

A

Comply with Occupational Health and Safety Act, Occupational Health and Safety Act

Regulations PEI (including any amendments to and regulations).

Comply with Canada Labour Code, Canada Occupational Safety and Health Regulations.

Perform lockouts in compliance with:

.1 Canadian Electrical Code

.2 Federal and Provincial Occupational Health and Safety Acts and Regulations.

.3 Regulations and code of practice as applicable to mechanical equipment or other
machinery being de-energized.

In event of conflict between any provisions of above Authorities, the most stringent provision

will apply. Should a dispute arise in determining the most stringent requirement, the

Consultant will advise on the course of action to be followed.

3. CONSTRUCTION SAFETY MEASURES

A

Observe and enforce construction safety measures required by latest National Building Code,
Part 8, Provincial Government, Worker’s Compensation Board and municipal statues and
authorities.

Provide and maintain first aid equipment appropriate to the work and its location in
accordance with the First Aid Regulations. Implement recommendations from Occupational
Health and Safety Division specific to the project work site.

4. HEALTH AND SAFETY COORDINATOR

d

Employ and assign to work, competent and authorized representative as Health and Safety
Coordinator. Health and Safety Coordinator must:
.1  Have minimum 2 years site-related working experience specific to activities associated

with Construction.
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.2 Having working knowledge of occupational health and safety regulations.

.3 Beresponsible for completing Contractor’s Health and Safety Training Sessions and
ensuring that personnel not successfully completing required training are not permitted
to enter site to perform Work.

.4 Beresponsible for implementing, enforcing daily and monitoring site-specific Contractor’s
Health and Safety Plan.

5. SAFETY ASSESSMENT

A
2

Perform site specific hazard assessment related to project.

Perform on-going hazard assessments during the progress of Work identifying new or

potential health risks and safety hazards not previously known. As a minimum, hazard

assessments shall be carried out when:

.1 New subtrade work, new subcontractor(s) or new workers arrive at the site to
commence another portion of work.

.2 The scope of work has been changed by Change Order.

.3 Potential hazard or weakness in current health and safety practices are identified by
Consultant or by an authorized safety representative.

Each hazard assessment to be made in writing. Keep copies of all assessments on site for

duration of Work. Upon request, make available to Consultant for inspection.

6. SUBMITTALS

i

Submit site-specific Health and Safety Plan within seven (7) days after date of Notice to Proceed
and prior to commencement of Work. (one copy electronically and one hard copy).

Upon request, submit one copy electronically and one hard copy of the Contractor’s authorized
representative’s worksite health and safety inspection reports to Consultant.

Upon request, submit copies of construction safety tool box meetings and formal contractor
safety meetings.

Submit copies of incident and accident reports.

Maintain Worker’s Compensation Coverage for duration of contract. Submit Letter of Good
Standing to Consultant prior to commencement of work.

7. SITE CONTROL AND ACCESS

A

Control worksite and entry points. Grant and allow entry to only workers and other persons
so authorized. Immediately stop non-authorized persons from circulating within construction
areas and remove from site.

Prior to gaining access to the site, all contractors, subcontractors and suppliers shall file with
the General Contractor their proof of Workers Compensation coverage, proof of required
Insurance and proof of contract. Upon request, proof of these documents will be provided to
the Owner and Consultant.

Delineate and isolate construction areas from other areas of site by use of appropriate
means. Erect barricades, fences, hoarding and temporary lighting as required.
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Erect signage at entry points and at other strategic locations around site, clearly identifying
construction areas(s) as being “off limits” to non-authorized persons. Signage must be
professionally made.

Ensure persons granted access are fitted and wear appropriate personal protective
equipment (PPE).

8. PROTECTION

.1  Provide temporary facilities for protection and safe passage of building occupants, public
pedestrian and vehicular traffic around and adjacent to work site.

.2 Provide safety barricades, lights and signage within work site as required to provide a safe
working environment for workers.

9. MEETINGS

.1  Prior to commencement of work hold a Health and Safety meeting. Have Contractor’s Site
Superintendent in attendance.

.2 Provide site safety orientation session to all workers and all workers new to the site and other
authorized persons prior to granting them access to work site. Brief persons on site conditions
and on the site safety rules in force at site.

.3 Conduct site specific occupational health and safety meetings during the entire work as

follows and submit minutes as requested.
.1 Formal meetings on a minimum monthly basis.
.2 Informal tool box meetings on a regular basis from a predetermined schedule.

.4 Attend Health and Safety meetings as directed by the Contractor.

10. HAZARDOUS MATERIALS

d

Should material resembling hazardous materials (other than those identified within the
Contract Documents) be encountered in the course of work, stop work immediately. Do not

proceed until written instructions have been received from the Consultant.

Any material which contains asbestos, lead paint or PCB’s that is disturbed or removed during
construction work shall be removed in accordance with the regulations set out by the
Occupational Health and Safety Act.

11. WHIMIS

d

Comply with requirements of Workplace Hazardous Materials Information System (WHMIS)

Regulations regarding use, handling, storage, and disposal of hazardous materials; and
regarding labeling and provision of Safety Data Sheets.

Have a copy of WHMIS Safety Data Sheets available at the workplace on delivery of hazardous
products.
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12. SITE CLEANING

.1 Except where special permission is obtained, maintain clean access on public sidewalks and
roads.

.2 Maintain walks and roads clear of construction materials and debris, including excavated
material. Clean walks and roads as frequently as required to ensure that they are cleared of
materials, debris and excavated material.

.3 Remove snow and ice from areas as required to execute the work.

13. FIRE SAFETY REQUIREMENTS

.1 Comply with requirements of latest standard for Building Construction Operations issued by the
Fire Commissioner of Canada and Fire Safety Regulations of Local Authority. (latest editions)

.2 Implement and follow fire safety measures during Work. Comply with following:
.1  National Fire Code, (latest edition)
.2 Fire Protection Standards FCC 301 and FCC 302, (latest edition).
.3 Federal and Provincial Occupational Health and Safety Acts and Regulations.

.3 In event of conflict between any provisions of above authorities the most stringent provision
will apply. Should a dispute arise in determining the most stringent requirements, Consultant
will advise on the course of action.

14. EMERGENCY MANAGEMENT PLAN
.1 Must include response for medical and fire emergencies.
.2 Know the location of the nearest fire alarm box and telephone (if no cell phone available),
including the emergency phone number.
Know where the “Civic Address” of worksite is posted to report to emergency personnel.
4  Reportimmediately all fire incidents to the fire department as follows:
.1 Activate nearest fire alarm box
.2 Telephone 911
.3 Where fire alarm box is exterior to building, the person activating the fire alarm box shall
remain at the box to direct Fire Department to scene of the fire.
.4 When reporting a fire by telephone, give location of fire, name or number of building and
be prepared to verify the location.
.5 Notify the Owner of any emergency.

w

15. POSTING OF DOCUMENTS
.1  Ensure applicable items, articles, notices and orders are posted on site in accordance with Acts
and Regulations of Province having jurisdiction, and in consultation with Consultant.

16. CORRECTION OF NON-COMPLIANCE
.1  Immediately address health and safety non-compliance issues identified by Authority having
Jurisdiction or by Consultant.
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.2 Provide Consultant with written report of action taken to correct non-compliance of health and
safety issues identified.

17. OPEN EXCAVATIONS
.1  If open foundations or demolition areas are to be left at the end of a work day, a protective
barrier must be placed around the entire perimeter of the open excavation or demolition areas
to limit access by others. Barrier to be approved by the requirements established in the OH&S
Regulations.

END
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1.1 ADMINISTRATIVE

1.2

.10

1

A2

This section specifies general requirements and procedures for contractor’s submissions
of shop drawings, product data, samples and mock-ups to Owner’s Representative for
review. Submit promptly and in orderly sequence to not cause delay in Work. Failure to
submit in ample time is not considered sufficient reason for an extension of Contract
Time and no claim for extension by reason of such default will be allowed.

Do not proceed with work until relevant submissions are reviewed by Owner’s
Representative.

Present shop drawings, product data, samples and mock-ups in SI Metric units.

Where items or information is not produced in SI Metric units converted values are
acceptable.

Review submittals prior to submission to Owner’s Representative. This review represents
that necessary requirements have been determined and verified, or will be, and that each
submittal has been checked and co-ordinated with requirements of Work and Contract
Documents. Submittals not stamped, signed, dated and identified as to specific project
will be returned without being examined and shall be considered rejected.

Notify Owner’s Representative, in writing at time of submission, identifying deviations
from requirements of Contract Documents stating reasons for deviations.

Verity field measurements and affected adjacent Work are coordinated.

Contractor’s responsibility for errors and omissions in submission is not relieved by
Owner’s Representative’s review of submittals.

Contractor's responsibility for deviations in submission from requirements of Contract
Documents is not relieved by Owner’s Representative review of submission, unless
Owner’s Representative gives written acceptance of specific deviations.

Make any changes in submissions which Owner’s Representative may require consistent
with Contract Documents and resubmit as directed by Owner’s Representative. When
resubmitting, notify Owner’s Representative in writing of revisions other than those
requested.

Notify Owner’s Representative, in writing, when resubmitting, of any revisions other
than those requested by Owner’s Representative.

Keep one reviewed copy of each submission on site.

SUBMITTALS

The term "shop drawings" means drawings, diagrams, illustrations, schedules,
performance charts, brochures and other data which are to be provided by Contractor to
illustrate details of a portion of Work.
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2

Coordinate each submission with requirements of work and Contract Documents.
Individual submissions will not be reviewed until all related information is available.

Indicate materials, methods of construction and attachment or anchorage, erection
diagrams, connections, explanatory notes and other information necessary for completion
of Work. Where articles or equipment attach or connect to other articles or equipment,
indicate that such items have been coordinated, regardless of Section under which
adjacent items will be supplied and installed. Indicate cross references to design drawings
and specifications.

Allow ten (10) working days for Owner’s Representative review of each submission.

Adjustments made on shop drawings by Owner’s Representative are not intended to
change contract price. If adjustments affect value of Work, state such in writing to
Owner’s Representative immediately after receipt of approval of shop drawings. If value
of work is to change a change order must be issued prior to proceeding with work.

Structural Attachments:

Ad Make changes in shop drawings as Owner’s Representative may require,
consistent with Contract Documents. When resubmitting, notify Owner’s
Representative in writing of revisions other than those requested.

Accompany submissions with transmittal letter, containing:

A Date.

2 Project title and number.

3 Contractor's name and address.

4 Identification and quantity of each shop drawing, product data and sample.
5 Other pertinent data.

Submissions shall include:

.1 Date and revision dates.
2 Project title and number.
3 Name and address of:
A Subcontractor.
2 Supplier.
3 Manufacturer.
4 Contractor's stamp, signed by Contractor’s authorized representative certifying

approval of submissions, verification of field measurements and compliance
with Contract Documents.

5 Details of appropriate portions of Work as applicable:

.1 Fabrication.
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2 Layout, showing dimensions, including identified field dimensions, and
clearances.
3 Setting or erection details.
4 Capacities.
.5 Performance characteristics.
.6 Standards.
i Operating weight.
.8 Wiring diagrams.
9 Single line and schematic diagrams.

.10

A1

A2
13
.14
15

.16

17

18

.19

.20

.10 Relationship to adjacent work.

After Owner’s Representative review, distribute copies.

Submit 3 prints plus one electronic copy in PDF format of shop drawings for each
requirement requested in specification Sections and as Owner’s Representative may
reasonably request.

Submit electronic copy in PDF format of product data sheets or brochures for
requirements requested in Specification Sections and as requested by Owner’s
Representative where shop drawings will not be prepared due to standardized
manufacture of product.

Delete information not applicable to project.
Supplement standard information to provide details applicable to project.
Cross-reference product data information to applicable portions of Contract Documents.

If upon review by Owner’s Representative, no errors or omissions are discovered or if
only minor corrections are made, copies will be returned and fabrication and installation
of work may proceed. If shop drawings are rejected, noted copy will be returned and
resubmission of corrected shop drawings, through same procedure indicated above, must
be performed before fabrication and installation of work may proceed.

Samples: examples of materials, equipment, quality, finishes, workmanship. Label
samples with origin and intended use.

Notify Owner’s Representative in writing, at time of submission of deviations in samples
from requirements of contract documents.

Where colour, pattern or texture is criterion, submit full range of samples.

Adjustments made on samples by Owner’s Representative are not intended to change
Contract Price. If adjustments affect value of Work, state such in writing to Owner’s
Representative prior to proceeding with Work.

Make changes in samples, which Owner’s Representative may require, consistent with
Contract Documents.
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21

22

1.3

1.4

PART 2

PART 3

Reviewed and accepted samples will become standard of workmanship and material
against which installed Work will be verified.

Submit drawings stamped and signed by Professional Engineer registered or licensed in
the Province of PEI.

SHOP DRAWINGS REVIEW

The review of shop drawings by Owner’s Representative is for the sole purpose of
ascertaining conformance with the general concept. This review shall not mean that
Owner’s Representative approves the detail design inherent in the shop drawings,
responsibility for which shall remain with the Contractor submitting same, and such
review shall not relieve the Contractor of responsibility for errors or omissions in the
shop drawings or of responsibility for meeting all requirements of the construction and
contract documents. Without restricting the generality of the foregoing, the Contractor is
responsible for dimensions to be confirmed and correlated at the job site, for information
that pertains to fabrication processes or to techniques of construction and installation and
for co-ordination of the work of all sub-trades.

STRUCTURAL ATTACHMENTS

Contractor to engage a third party Professional Structural Engineer, licensed to practice
in the Province of PEI, for submission of stamped and signed shop drawings indicating
acceptable mounting procedures for all equipment which is suspended, mounted or
otherwise attached. The Structural Engineer to also verify correct installation of the
equipment.

PRODUCTS (NOT APPLICABLE)

EXECUTION (NOT APPLICABLE)

END OF SECTION
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1.1 INSPECTION

1.2

1.3

1.4

Allow Owner’s Representative access to Work. If part of Work is in preparation at
locations other than Place of Work, allow access to such Work whenever it is in progress.

Give 48 hours notice requesting inspection if Work is designated for special tests,
inspections or approvals by Owner’s Representative instructions.

If Contractor covers or permits to be covered Work that has been designated for special
tests, inspections or approvals before such is made, uncover such Work, have inspections
or tests satisfactorily completed and make good such Work.

Owner’s Representative may order any part of Work to be examined if Work is suspected
to be not in accordance with Contract Documents. If, upon examination such work is
found not in accordance with Contract Documents, correct such Work and pay cost of
examination and correction. If such Work is found in accordance with Contract
Documents, Owner’s Representative shall pay cost of examination and replacement.

INDEPENDENT INSPECTION AGENCIES

Independent Inspection/Testing Agencies may be engaged by Owner’s Representative for
purpose of inspecting and/or testing portions of Work.

Provide equipment required for executing inspection and testing by appointed agencies.

Employment of inspection/testing agencies does not relax responsibility to perform Work
in accordance with Contract Documents.

If defects are revealed during inspection and/or testing, appointed agency will request
additional inspection and/or testing to ascertain full degree of defect. Correct defect and
irregularities as advised by Owner’s Representative at no cost to Owner’s Representative.
Pay costs for retesting and reinspection.

ACCESS TO WORK

Allow inspection/testing agencies access to Work, off site manufacturing and fabrication
plants.

Co-operate to provide reasonable facilities for such access.

PROCEDURES

Notify appropriate agency and Owner’s Representative in advance of requirement for
tests, in order that attendance arrangements can be made.

Submit samples and/or materials required for testing, as specifically requested in
specifications. Submit with reasonable promptness and in an orderly sequence so as not
to cause delay in Work.
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3 Provide labour and facilities to obtain and handle samples and materials on site. Provide
sufficient space to store and cure test samples.
1.5 REJECTED WORK
A Remove defective Work, whether result of poor workmanship, use of defective products
or damage and whether incorporated in Work or not, which has been rejected by Owner’s
Representative as failing to conform to Contract Documents. Replace or re-execute in
accordance with Contract Documents.
2 Make good other Contractor's work damaged by such removals or replacements
promptly.
3 If in opinion of Owner’s Representative it is not expedient to correct defective Work or
Work not performed in accordance with Contract Documents, Owner may deduct from
Contract Price difference in value between Work performed and that called for by
Contract Documents, amount of which shall be determined by Owner’s Representative.
1.6 REPORTS
A Submit 3 copies of inspection and test reports to Owner’s Representative, plus electronic
copies in PDF format.
2 Provide copy to Subcontractor of work being inspected or tested, manufacturer or
fabricator of material being inspected or tested.
3 Include copy of all inspection and test reports in Commissioning Manuals.
1.7 EQUIPMENT AND SYSTEMS
A Submit adjustment and balancing reports for mechanical, electrical and building
equipment systems.
2 Mechanical — coordinate with mechanical division.
3 Electrical — Coordinate with electrical division.
PART 2 PRODUCTS (NOT APPLICABLE)
PART 3 EXECUTION (NOT APPLICABLE)

END OF SECTION
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Part 1 GENERAL

1.1 REFERENCES

1.2

1.3

Within text of each specifications section, reference may be made to reference standards.
Conform to these reference standards, in whole or in part as specifically requested in
specifications.

Conform to latest date of issue of referenced standards in effect on date of submission of
Tenders, except where specific date or issue is specifically noted.

QUALITY

Products, materials, equipment and articles (referred to as products throughout
specifications) incorporated in Work shall be new, not damaged or defective, and of best
quality (compatible with specifications) for purpose intended. If requested, furnish
evidence as to type, source and quality of products provided.

Defective products, whenever identified prior to completion of Work, will be rejected,
regardless of previous inspections. Inspection does not relieve responsibility, but is
precaution against oversight or error. Remove and replace defective products at own
expense and be responsible for delays and expenses caused by rejection.

Should any dispute arise as to quality or fitness of products, decision rests strictly with
Owner’s Representative based upon requirements of Contract Documents.

Within seven (7) working days of written request by Owner’s Representative, submit
following information for material and equipment proposed for supply:

A Name and address of manufacturer.

2 trade name, model and catalogue number,

3 performance, descriptive and test data,

4 manufacturer’s installation or application instructions,
.5 evidence of arrangements to procure.

Use products of one manufacturer for material and equipment of same type or
classification unless otherwise specified.

Permanent labels, trademarks and nameplates on products are not acceptable in
prominent locations, except where required for operating instructions, or when located in
mechanical or electrical rooms.

AVAILABILITY

Immediately upon signing Contract, review product delivery requirements and anticipate
foreseeable supply delays for any items. If delays in supply of products are foreseeable,
notify Owner’s Representative of such, in order that substitutions or other remedial action
may be authorized in ample time to prevent delay in performance of work.

In event of failure to notify Owner’s Representative at commencement of Work and
should it subsequently appear that Work may be delayed for such reason, Owner’s
Representative reserves right to substitute more readily available products of similar
character, at no increase in Contract Price or Contract Time.
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1.4 STORAGE, HANDLING AND PROTECTION

1.5

1.6

1.7

Handle and store products in manner to prevent damage, adulteration, deterioration and
soiling and in accordance with manufacturer's instructions when applicable.

Store packaged or bundled products in original and undamaged condition with
manufacturer's seal and labels intact. Do not remove from packaging or bundling until
required in Work.

Store products subject to damage from weather in weatherproof enclosures.
Store cementitious products clear of earth or concrete floors, and away from walls.

Keep sand, when used for grout or mortar materials, clean and dry. Store sand on wooden
platforms and cover with waterproof tarpaulins during inclement weather.

Store sheet materials, lumber on flat, solid supports and keep clear of ground. Slope to
shed moisture.

Store and mix paints in heated and ventilated room. Remove oily rags and other
combustible debris from site daily. Take every precaution necessary to prevent
spontaneous combustion.

Remove and replace damaged products at own expense and to satisfaction of Owner’s
Representative.

Touch-up damaged factory finished surfaces to Owner’s Representative satisfaction. Use
touch-up materials to match original. Do not paint over name plates.

TRANSPORTATION

Pay costs of transportation of products required in performance of Work.

MANUFACTURER'S INSTRUCTIONS

Unless otherwise indicated in specifications, install or erect products in accordance with
manufacturer's instructions. Do not rely on labels or enclosures provided with products.
Obtain written instructions directly from manufacturers.

Notify Owner’s Representative in writing, of conflicts between specifications and
manufacturer's instructions, so that Owner’s Representative may establish course of
action.

Improper installation or erection of products, due to failure in complying with these
requirements, authorizes Owner’s Representative to require removal and re-installation at
no increase in Contract Price or Contract Time.

QUALITY OF WORK

Ensure Quality of Work is of highest standard, executed by workers experienced and
skilled in respective duties for which they are employed. Immediately notify Owner’s
Representative if required Work is such as to make it impractical to produce required
results.

Do not employ anyone unskilled in their required duties. Owner’s Representative
reserves right to require dismissal from site, workers deemed incompetent or careless.
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3 Decisions as to standard or fitness of Quality of Work in cases of dispute rest solely with

1.8

1.9

1.10

1.11

1.12

Owner’s Representative, whose decision is final.

CO-ORDINATION

Ensure cooperation of workers in laying out Work. Maintain efficient and continuous
supervision.

Be responsible for coordination and placement of openings, sleeves and accessories.

CONCEALMENT

In finished areas, conceal pipes, ducts and wiring in floors, walls and ceilings, except
where indicated otherwise.

Before installation, inform Owner’s Representative if there is interference. Install as
directed by Owner’s Representative.
REMEDIAL WORK

Perform remedial work required to repair or replace parts or portions of Work identified
as defective or unacceptable. Coordinate adjacent affected Work as required.

Perform remedial work by specialists familiar with materials affected. Perform in a
manner to neither damage nor put at risk any portion of Work.
LOCATION OF FIXTURES

Consider location of fixtures, outlets, and mechanical and electrical items indicated as
approximate.

Locate equipment, fixtures and distribution systems to provide minimum interference and
maximum usable space and in accordance with manufacturer’s recommendations for
safety, access and maintenance.

Inform Owner’s Representative of conflicting installation. Install as directed.

Submit field drawings to indicate relative position of various services and equipment
when required by Owner’s Representative.

FASTENINGS GENERAL

Provide metal fastenings and accessories in same texture, colour and finish as base metal
in which they occur. Prevent electrolytic action between dissimilar metals. Use non-
corrosive fasteners, anchors and spacers for securing exterior work, unless stainless steel
or other material is specifically requested in affected specification section.

Space anchors within individual load limit or shear capacity and ensure they provide
positive permanent anchorage. Wood plugs are not acceptable.

Conceal fasteners where indicated. Space evenly and lay out neatly.
Fastenings which cause Spalding or cracking are not acceptable.

Obtain Owner’s Representative’s approval before using explosive actuated fastening
devices. If approval is obtained comply with CSA Z166.
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1.13 FASTENINGS - EQUIPMENT

1.14

1.15

1.16

Use fastenings of standard commercial sizes and patterns with material and finish suitable
for service.

Use heavy hexagon heads, semi-finished unless otherwise specified. Use No. 304
stainless steel for exterior areas.

Bolts may not project more than one diameter beyond nuts.

Use plain type washers on equipment, sheet metal and soft gasket lock type washers
where vibrations occur. Use resilient washers with stainless steel.

PROTECTION OF WORK IN PROGRESS

Prevent overloading of any part of building. Do not cut, drill or sleeve any load bearing
structural member, unless specifically indicated without written approval of Owner’s
Representative.

EXISTING UTILITIES

Submit schedule to and obtain approval from Owner’s Representative for any shut-down
or closure of active services or facility. Adhere to approved schedule and provide notice
to affected parties.

Where unknown services are encountered, immediately advise Owner’s Representative
and confirm findings in writing.

SELECTION OF MATERIAL AND EQUIPMENT

Material and equipment will be specified in the tender documents, and selected by
Contractor, by one or more of the following methods:

.1 Specification by reference to a relevant Standard, such as CSA, ASTM, ULC,
etc., select any material or equipment that meets or exceeds the specified.

2 Specification by reference to an accepted product evaluation publication, such as
the CGSB “Qualified Products List”, or CCMC Registry of Product
Evaluations”, - select any manufacturer’s product so listed.

3 Specification by Prescriptive or Performance specification — select any material
or equipment meeting or exceeding specification.

4 Specification by identification of one or more Manufacturer’s specific product(s)
as an “Acceptable Product”, along with a listing of other manufacturers who may
offer equivalent products — select any product so named, or select from
equivalent product(s) of other listed manufacturers.

“Acceptable Product” is deemed to be a complete and working commodity as described
by a manufacturer’s name, catalogue number, trade name, or any combination thereof,
and will constitute the minimum standard of acceptance.

Owner’s Representative will determine acceptability of Contractor’s selection of material
and equipment at time of Shop Drawing review.

When material or equipment is specified by a Standard, Prescriptive or Performance
specification, upon request of the Owner’s Representative, obtain from manufacturer an
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independent laboratory reporting, showing that material or equipment meets or exceeds
the specified requirements.

Part2 PRODUCTS (NOT APPLICABLE)

Part3 EXECUTION (NOT APPLICABLE)

END OF SECTION
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Part 1 GENERAL

1.1 PROJECT CLEANLINESS

A Maintain Work in tidy condition, free from accumulation of waste products and debris,
other than that caused by Owner or other Contractors.

2 Remove waste materials and debris from site at the end of each working day. Do not burn
waste materials on site.

Clear snow and ice from access to building.

4 Make arrangements with and obtain permits from authorities having jurisdiction for
disposal of waste and debris.

5 Provide on-site containers for collection of waste materials and debris.

.6 Clean interior areas prior to start of finish work, maintain areas free of dust and other
contaminants during finishing operations.

i Store volatile waste in covered metal containers, and remove from premises at end of
each working day.

.8 Provide adequate ventilation during use of volatile or noxious substances. Use of building
ventilation systems is not permitted for this purpose.

9 Use only cleaning materials recommended by manufacturer of surface to be cleaned, and
as recommended by cleaning material manufacturer.

.10 Schedule cleaning operations so that resulting dust, debris and other contaminants will
not fall on wet, newly painted surfaces nor contaminate building systems.

A1 Provide and use marked separate bins for recycling. Refer to Section 01 74 19 - Waste
Management and Disposal.

1.2 FINAL CLEANING

A Refer to General Conditions.

2 When Work is Substantially Performed, remove surplus products, tools, construction
machinery and equipment not required for performance of remaining Work.

3 Remove waste products and debris other than that caused by others, and leave Work
clean and suitable for occupancy.

4 When the Work is Totally Performed, remove surplus products, tools, construction
machinery and equipment. Remove waste products and debris other than that caused by
the Owner or other Contractors.

.5 Remove waste materials from the site at regularly scheduled times or dispose of as
directed by the Owner’s Representative. Do not burn waste materials on site.

.6 Make arrangements with and obtain permits from authorities having jurisdiction for
disposal of waste and debris.

i Leave the work broom clean before the inspection process commences.
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.8 Clean and polish glass, mirrors, hardware, wall tile, stainless steel, chrome, porcelain

.10
A1
A2

13

.14
15
.16
17

1.3

Part 2

PART 3

enamel, baked enamel, plastic laminate, and mechanical and electrical fixtures. Replace
broken, scratched or disfigured glass.

Remove stains, spots, marks and dirt from decorative work, electrical and mechanical
fixtures, furniture fitments, walls, floors and ceilings.

Clean lighting reflectors, lenses, and other lighting surfaces.
Vacuum clean and dust building interiors, behind grilles, louvres and screens.

Inspect finishes, fitments and equipment and ensure specified workmanship and
operation.

Broom clean and wash exterior walks, steps and surfaces; rake clean other surfaces of
grounds.

Remove dirt and other disfiguration from exterior surfaces.

Clean equipment and fixtures to a sanitary condition; clean boilers and piping.
Remove snow and ice from access to building.

Remove debris and surplus materials from crawl areas and other accessible concealed
spaces.

WASTE MANAGEMENT AND DISPOSAL

Separate waste materials in accordance with Section 01 74 21 - Waste Management and
Disposal.

PRODUCTS (NOT APPLICABLE)

EXECUTION (NOT APPLICABLE)

END OF SECTION
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Part 1 GENERAL

1.1 DEFINITIONS

1.2

Demolition Waste Audit (DWA): Relates to actual waste generated from project.

Materials Source Separation Program (MSSP): Consists of series of ongoing activities to
separate reusable and recyclable waste material into material categories from other types
of waste at point of generation.

Recyclable: Ability of product or material to be recovered at end of its life cycle and re-
manufactured into new product for reuse by others.

Recycle: Process by which waste and recyclable materials are transformed or collected
for purpose of being transferred into new products.

Recycling: Process of sorting, cleansing, treating and reconstituting solid waste and other
discarded materials for purpose of using in altered form. Recycling does not include
burning, incinerating, or thermally destroying waste.

Reuse: Repeated use of product in same form but not necessarily for same purpose.
Reuse includes:

A Salvaging reusable materials from re-modelling projects, before demolition stage,
for resale, reuse on current project or for storage for use on future projects.

2 Returning reusable items including pallets or unused products to vendors.

Salvage: Removal of structural and non-structural materials from
deconstruction/disassembly projects for purpose of reuse or recycling.

Separate Condition: Refers to waste sorted into individual types.

Source Separation: Acts of keeping different types of waste materials separate beginning
from first time they became waste.

MATERIALS SOURCE SEPARATION PROGRAM (MSSP)

Prepare MSSP and have ready for use prior to project start-up.

Implement MSSP for waste generated on project in compliance with approved methods
and as reviewed by authorities having jurisdiction.

Provide on-site facilities for collection, handling, and storage of anticipated quantities of
reusable and recyclable materials.

Provide containers to deposit reusable and recyclable materials.

Locate containers in locations, to facilitate deposit of materials without hindering daily
operations.

Locate separated materials in areas which minimize material damage.

Collect, handle, store on-site, and transport off-site, salvaged materials in separate
condition.

A Transport to recycling facility.
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1.3 STORAGE, HANDLING AND PROTECTION
A Unless specified otherwise, materials for removal become Contractor's property.
2 Protect, stockpile, store and catalogue salvaged items.
3 Separate non-salvageable materials from salvaged items. Transport and deliver non-
salvageable items to approved local facility.
4 Protect structural components not removed for demolition from movement or damage.
.5 Support affected structures. If safety of building is endangered, cease operations and
immediately notify Department having jurisdiction.
.6 Protect surface drainage, mechanical and electrical from damage and blockage.
i Separate and store materials produced during dismantling of structures in designated
areas.
.8 Prevent contamination of materials to be salvaged and recycled and handle materials in
accordance with requirements for acceptance by designated facilities.
A On-site source separation is recommended.
14 DISPOSAL OF WASTES
A Do not bury rubbish or waste materials.
2 Do not dispose of any waste into waterways, storm, or sanitary sewers.
3 Remove materials from deconstruction as deconstruction/disassembly Work progresses.
4 Prepare project summary to verify destination and quantities on a material-by-material
basis as identified in pre-demolition material audit.
1.5 USE OF SITE AND FACILITIES
A Execute work with least possible interference or disturbance to normal use of premises.
2 Provide security measures approved by Owner’s Representative.
1.6 SCHEDULING
A Coordinate Work with other activities at site to ensure timely and orderly progress of
Work.
PART 2 PRODUCTS (NOT APPLICABLE)
PART 3 EXECUTION
3.1 APPLICATION
A Handle waste materials not reused, salvaged, or recycled in accordance with appropriate

regulations and codes.
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3.2 CLEANING

33

Remove tools and waste materials on completion of Work, and leave work area in clean
and orderly condition.

Clean-up work area as work progresses.

Source separate materials to be reused/recycled into specified sort areas.

DIVERSION OF MATERIALS

From following list, separate materials from general waste stream and stockpile in
separate piles or containers, as reviewed by Owner’s Representative and consistent with
applicable fire regulations.

A Mark containers or stockpile areas.
2 Provide instruction on disposal practices.

On-site sale or distribution of salvaged materials to third parties is not permitted.

END OF SECTION
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Part 1 GENERAL
1.1 SUBMISSION
A Prepare instructions and data using personnel experienced in maintenance and operation
of described products.
2 Submit one copy of completed volumes in final form 15 days prior to final inspection.
3 Copy will be returned after final inspection, with Owner’s Representative’s comments.
4 Revise content of documents as required prior to final submittal.
.5 Two weeks prior to Substantial Performance of the Work, submit to the Owner’s
Representative, two final copies of operating and maintenance manuals.
.6 Ensure spare parts, maintenance materials and special tools provided are new,
undamaged or defective, and of same quality and manufacture as products provided in
Work.
i If requested, furnish evidence as to type, source and quality of products provided.
.8 Defective products will be rejected, regardless of previous inspections. Replace products
at own expense.
9 Pay costs of transportation.
1.2 FORMAT
1 Organize data in the form of an instructional manual.
2 Binders: vinyl, hard covered, 3 'D' ring, loose leaf 219 x 279 mm with spine and face
pockets.
3 When multiple binders are used, correlate data into related consistent groupings. Identify
contents of each binder on spine.
4 Cover: Identify each binder with type or printed title 'Project Record Documents'; list title
of project and identify subject matter of contents.
.5 Arrange content under Section numbers and sequence of Table of Contents.
.6 Provide tabbed fly leaf for each separate product and system, with typed description of
product and major component parts of equipment.
i Text: Manufacturer's printed data, or typewritten data.
.8 Drawings: provide with reinforced punched binder tab. Bind in with text; fold larger
drawings to size of text pages.
9 Provide CAD files in DWG format on CD. Also provide electronic files in PDF format.
1.3 CONTENTS - EACH VOLUME
A Table of Contents: provide title of project; names, addresses, and telephone numbers of

Consultant and Contractor with name of responsible parties; schedule of products and
systems, indexed to content of volume.
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2 For each product or system:

14

1.5

A List names, addresses and telephone numbers of subcontractors and suppliers,
including local source of supplies and replacement parts.

Product Data: mark each sheet to clearly identify specific products and component parts,
and data applicable to installation; delete inapplicable information.

Drawings: supplement product data to illustrate relations of component parts of
equipment and systems, to show control and flow diagrams.

Typewritten Text: as required to supplement product data. Provide logical sequence of
instructions for each procedure, incorporating manufacturer's instructions specified in
Section 01 45 00 - Quality Control.

AS-BUILTS AND SAMPLES

In addition to requirements in General Conditions, maintain at the site for Owner’s
Representative one record copy of:

Contract Drawings.

Specifications.

Addenda.

Change Orders and other modifications to the Contract.

Reviewed shop drawings, product data, and samples.

Field test records.

Inspection certificates.

o I B N N O

Manufacturer's certificates.

Store record documents and samples in field office apart from documents used for
construction. Provide files, racks, and secure storage.

Label record documents and file in accordance with Section number listings in List of
Contents of this Project Manual. Label each document "PROJECT RECORD" in neat,
large, printed letters.

Maintain record documents in clean, dry and legible condition. Do not use record
documents for construction purposes.

Keep record documents and samples available for inspection by Owner’s Representative.

RECORDING ACTUAL SITE CONDITIONS

Record information on set of blue line opaque drawings, provided by Owner’s
Representative.

Provide felt tip marking pens, maintaining red color pens for recording information.

Record information concurrently with construction progress. Do not conceal Work until
required information is recorded.

Contract Drawings and shop drawings: legibly mark each item to record actual
construction, including:

A Measured depths of elements of foundation in relation to finish first floor datum.
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2 Measured horizontal and vertical locations of underground utilities and

appurtenances, referenced to permanent surface improvements.

3 Measured locations of internal utilities and appurtenances, referenced to visible
and accessible features of construction.

4 Field changes of dimension and detail.
5 Changes made by change orders.
.6 Details not on original Contract Drawings.
7 References to related shop drawings and modifications.
.5 Specifications: legibly mark each item to record actual construction, including:
A Manufacturer, trade name, and catalogue number of each product actually

installed, particularly optional items and substitute items.
2 Changes made by Addenda and change orders.

.6 Other Documents: submit manufacturer's certifications, inspection certifications, field
test records, required by individual specifications sections.

i At completion of project, provide all recorded information on print drawings. Transfer
recorded information to AutoCAD files in DWG format. Submit DWG files, also with
electronic files in PDF format as part of the Closeout Submittals.

1.6 FINAL SURVEY

A Submit final site survey certificate certifying that elevations and locations of completed

Work are in conformance, or non-conformance with Contract Documents.
1.7 EQUIPMENT AND SYSTEMS

A Each Item of Equipment and Each System: include description of unit or system, and
component parts. Give function, normal operation characteristics, and limiting
conditions. Include performance curves, with engineering data and tests, and complete
nomenclature and commercial number of replaceable parts.

2 Panel board circuit directories: provide electrical service characteristics, controls, and
communications.

Include installed colour coded wiring diagrams.

4 Operating Procedures: include start-up, break-in, and routine normal operating
instructions and sequences. Include regulation, control, stopping, shut-down, and
emergency instructions. Include summer, winter, and any special operating instructions.

.5 Maintenance Requirements: include routine procedures and guide for trouble-shooting;
disassembly, repair, and reassembly instructions; and alignment, adjusting, balancing,
and checking instructions.

Provide servicing and lubrication schedule, and list of lubricants required.
Include manufacturer's printed operation and maintenance instructions.

Include sequence of operation by controls manufacturer.

o o 9 o

Provide original manufacturer's parts list, illustrations, assembly drawings, and diagrams
required for maintenance.
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10 Provide installed control diagrams by controls manufacturer.
A1 Provide Contractor's coordination drawings, with installed colour coded piping diagrams.
12 Provide charts of valve tag numbers, with location and function of each valve, keyed to
flow and control diagrams.
13 Provide list of original manufacturer's spare parts, current prices, and recommended
quantities to be maintained in storage.
14 Include test and balancing reports
15 Additional requirements: As specified in individual specification sections.
1.8 MATERIALS AND FINISHES
A Building Products, Applied Materials, and Finishes: include product data, with catalogue

number, size, composition, and colour and texture designations. Provide information for
re-ordering custom manufactured products.

2 Instructions for cleaning agents and methods, precautions against detrimental agents and
methods, and recommended schedule for cleaning and maintenance.

3 Moisture-protection and Weather-exposed Products: include manufacturer's
recommendations for cleaning agents and methods, precautions against detrimental
agents and methods, and recommended schedule for cleaning and maintenance.

4 Additional Requirements: as specified in individual specifications sections.

1.9 SPARE PARTS
Provide spare parts, in quantities specified in individual specification sections.
Provide items of same manufacture and quality as items in Work.

Deliver to site location as directed; place and store.

2oL b=

Receive and catalogue all items. Submit inventory listing to Owner’s Representative.
Include approved listings in Maintenance Manual.

5 Obtain receipt for delivered products and submit prior to final payment.

1.10 MAINTENANCE MATERIALS

A Provide maintenance and extra materials, in quantities specified in individual
specification sections.

2 Provide items of same manufacture and quality as items in Work.
3 Deliver to site location as directed; place and store.
4 Receive and catalogue all items. Submit inventory listing to Owner’s Representative.
Include approved listings in Maintenance Manual.
.5 Obtain receipt for delivered products and submit prior to final payment.
1.11 SPECIAL TOOLS
A Provide special tools, in quantities specified in individual specification section.

2 Provide items with tags identifying their associated function and equipment.
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3 Deliver to project site place and store.
4 Receive and catalogue all items. Submit inventory listing to Owner’s Representative.
Include approved listings in Maintenance Manual.
1.12 STORAGE, HANDLING AND PROTECTION
A Store spare parts, maintenance materials, and special tools in manner to prevent damage
or deterioration.
2 Store in original and undamaged condition with manufacturer's seal and labels intact.
3 Store components subject to damage from weather in weatherproof enclosures.
4 Store paints and freezable materials in a heated and ventilated room.
.5 Remove and replace damaged products at own expense and to satisfaction of Owner’s

Representative.

1.13 WARRANTIES AND BONDS
A Develop warranty management plan to contain information relevant to Warranties.
2 Submit warranty management plan to Owner’s Representative’s approval.
3 Warranty management plan to include required actions and documents to assure that

Owner receives warranties to which it is entitled.

4 Provide plan in narrative form and contain sufficient detail to make it suitable for use by
future maintenance and repair personnel.

.5 Assemble approved information in binder and submit upon acceptance of work. Organize
binder as follows:

A Separate each warranty or bond with index tab sheets keyed to Table of Contents
listing.

2 List subcontractor, supplier, and manufacturer, with name, address, and
telephone number of responsible principal.

3 Obtain warranties and bonds, executed in duplicate by subcontractors, suppliers,
and manufacturers, within ten days after completion of the applicable item of
work.

4 Except for items put into use with Owner's permission, leave date of beginning of
time of warranty until the Date of Substantial Performance is determined.

.5 Verify that documents are in proper form, contain full information, and are
notarized.

.6 Co-execute submittals when required.

i Retain warranties and bonds until time specified for submittal.

.6 Include information contained in warranty management plan as follows:

A Roles and responsibilities of personnel associated with warranty process,
including points of contact and telephone numbers within the organizations of
Contractors, subcontractors, manufacturers or suppliers involved.

2 Listing and status of delivery of Certificates of Warranty for extended warranty
items, to include roofs, HVAC balancing, pumps, motors, transformers, and
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1.14

1.15

commissioned systems such as fire protection, alarm systems, sprinkler systems,
lightning protection systems.

3 Provide list for each warranted equipment, item, feature of construction or
system indicating:
A Name of item.
2 Model and serial numbers.
3 Location where installed.
4 Name and phone numbers of manufacturers or suppliers.
.5 Names, addresses and telephone numbers of sources of spare parts.
.6 Warranties and terms of warranty: include one-year overall warranty of

construction. Indicate items that have extended warranties and show
separate warranty expiration dates.

i Cross-reference to warranty certificates as applicable.
.8 Starting point and duration of warranty period.
9 Summary of maintenance procedures required to continue warranty in
force.
10 Cross-Reference to specific pertinent Operation and Maintenance
manuals.
A1 Organization, names and phone numbers of persons to call for warranty
service.
12 Typical response time and repair time expected for various warranted
equipment,
4 Procedure and status of tagging of equipment covered by extended warranties.
.5 Post copies of instructions near selected pieces of equipment where operation is

critical for warranty and/or safety reasons.

Respond in a timely manner to oral or written notification of required construction
warranty repair work.

Written verification will follow oral instructions. Failure to respond will be cause for the
Owner’s Representative to proceed with action against Contractor.
PRE-WARRANTY CONFERENCE

Meet with Owner’s Representative to develop understanding of requirements of this
section. Schedule meeting prior to contract completion, and at time designated by
Owner’s Representative.

Owner’s Representative will establish communication procedures for:

A Notification of construction warranty defects.
2 Determine priorities for type of defect.

3 Determine reasonable time for response.
WARRANTY TAGS

Tag, at time of installation, each warranted item. Provide durable, oil and water resistant
tag approved by Owner’s Representative.
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2 Leave date of acceptance until project is accepted for occupancy.
3 Indicate following information on tag:
A Type of product/material.
2 Model number.
3 Serial number.
4 Contract number.
.5 Warranty period.
.6 Inspector's signature.
7 Construction Contractor.
Part 2 PRODUCTS (NOT APPLICABLE)
Part 3 EXECUTION (NOT APPLICABLE)

END OF SECTION
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Part 1 GENERAL

1.1 REFERENCES
A American Society for Testing and Materials International (ASTM)

1 ASTM A126, Specification for Gray Iron Castings for Valves, Flanges and Pipe
Fittings.
2 ASTM B62, Specification for Composition Bronze or Ounce Metal Castings.
2 American Water Works Association (AWWA)

A AWWA C700, Cold Water Meters-Displacement Type, Bronze Main Case.
2 AWWA C701, Cold Water Meters-Turbine Type for Customer Service.
3 AWWA C702, Cold Water Meters-Compound Type.

3 American National Standards Institute (ANSI)
A ANSI Z358.1 Emergency eyewash and shower equipment.
4 Canadian Standards Association (CSA)
.1 CSA-B64 Series, Backflow Preventers and Vacuum Breakers.
2 CSA-B356, Water Pressure Reducing Valves for Domestic Water Supply
Systems.

.5 Health Canada/Workplace Hazardous Materials Information Systems (WHMIS).
A Material Safety Data Sheets (MSDS).
.6 Plumbing and Drainage Institute (PDI)

A PDI-G101, Testing and Rating Procedure for Grease Interceptors with Appendix
of Installation and Maintenance.

2 PDI-WH201, Water Hammer Arresters Standard.

1.2 SUBMITTALS
A Submittals in accordance with Section 01 33 00 - Submittal Procedures.
2 Product Data:
A Submit manufacturer’s printed product literature, specifications and datasheet for

fixtures and equipment.
2 Indicate dimensions, construction details and materials for specified items.

3 Submit WHMIS MSDS in accordance with Section 02 62 00.01 — Hazardous
Materials. Indicate VOC’s for adhesive and solvents during application and
curing.

3 Shop Drawings:

A Submit shop drawings to indicate materials, finishes, method of anchorage,
number of anchors, dimensions, construction and assembly details and
accessories.
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4 Certificates: submit certificates signed by manufacturer certifying that materials comply
with specified performance characteristics and physical properties.
.5 Instructions: submit manufacturer’s installation instructions.
.6 Closeout submittals: submit maintenance and engineering data for incorporation into
manual specified in Section 01 78 00 — Closeout Submittals. Include:

A Description of plumbing specialties and accessories, giving manufacturer’s name,
type, model, year and capacity.

. Details of operation, servicing and maintenance.

3 Recommended spare parts list.

1.3 QUALITY ASSURANCE
1 Pre-Installation Meetings:

A Convene pre-installation meeting one week prior to beginning work of this

Section and on-site installations.

A Verify project requirements.

2 Review installation and substrate conditions.

3 Co-ordination with other building subtrades.

4 Review manufacturer’s installation instructions and warranty
requirements.

2 Health and Safety:

A Do construction occupational health and safety in accordance with
Section 01 35 29.06 — Health and Safety Requirements.
14 DELIVERY, STORAGE AND HANDLING
A Waste Management and Disposal:

A Separate waste materials for reuse and recycling in accordance with Section 01
74 21 — Construction/Demolition Waste Management and Disposal.

2 Remove from site and dispose of packaging materials at appropriate recycling
facilities.

3 Collect and separate for disposal, paper, plastic, polystyrene, corrugated
cardboard packaging materials in appropriate on-site bins for recycling in
accordance with Waste Management Plan.

4 Divert unused metal materials from landfill to metal recycling facility as
approved by Owner’s Representative.

.5 Fold up metal and plastic banding flatten and place in designated area for
recycling.

1.5 WARRANTY
A Provide a written guarantee, signed and issued in the name of the owner, against

defective materials and workmanship for a period of one (1) year from the date of
Substantial Completion.
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PART 2 PRODUCTS
2.1 WATER HAMMER ARRESTORS

A Stainless steel or copper construction, bellows or piston type: to PDI-WH201.
2.2 BACK FLOW PREVENTERS

1 To CSA-B64 Series.

2 Application: domestic service entrance and fire protection system service entrance.
1 Domestic water:
A Reduced pressure principle type consisting of a pressure differential

relief valve located between two independently operated spring-loaded
centre guided check valves.

2 Ductile iron construction with FDA approved fusion epoxy coat inside
and out.

3 Compound check.

4 Single access cover.

.5 Maximum temperature range: 0.5°C to 60°C.

.6 Maximum pressure: 1205 kPa.

7 CSA certified.

2 Fire protection water:

A Same as above except without compound check and with FM and ULC
approval for fire protection service.

3 Application: install on domestic cold water supply to electrode steam humidifier,
emergency eyewash and drench shower.

A Bronze body construction.

2 Internal pressure differential relief valve located in a zone between two
positive seating check modules with captured springs and silicone seat
discs.

3 Seats and discs replaceable in both check modules and the relief valve.

4 Assembly to include two resilient seated isolation valves, four resilient

seated test cocks, protective wye strainer with 20 mesh screen, union end
connections and an air gap drain fitting.

.5 Reduced pressure zone type backflow preventer.
4 Provide backflow preventer test kit as follows:

A Maximum working pressure: 1205 kPa.

2 Maximum working temperature: 98.8°C.

3 0-103 kPa and 0-15 psig dual scale pressure gauge with 114 mm
diameter face, +2% accuracy.

Test valves: two (2) ball valves and one (1) needle valve.

.5 Hoses: three (3) one (1) metre test hoses with female threaded swivel
coupling.






Belfast Consolidated School PLUMBING SPECIALTIES AND ACCESSORIES Section 22 05 15

Boilers Replacement Page 4

South Pinette, PEI

Project No. N040 — 20018 21 MAY 2020
.6 Adapters:

2.3

2.4

2.5

2.6

A Three (3) NPS Y threaded coupling adapters.
2 Three (3) NPS 2 x NPS Y bushings.
3 Three (3) NPS % x NPS Y bushings.

i 400 mm long securing strap.

.8 Moisture resistant instruction guide.

9 Light weight, shock resistant molded plastic case with foam inserts.
PRESSURE REGULATORS

Capacity: as indicated.

A Inlet pressure: 1034 kPa.
2 Outlet pressure: 413 kPa.
3 Capacity: as indicated.

Up to NPS1-1/2 bronze bodies, screwed: to ASTM B62, strainer and stainless steel
strainer screen.

NPS2 and over, semi-steel bodies, Class 125, flanged: to ASTM A126, Class B, strainer.

Semi-steel spring chambers with bronze trim.

WATER MAKE-UP ASSEMBLY

Complete with backflow preventer, pressure gauge on inlet and outlet, pressure reducing
valve to CSA B356, pressure relief valve on low pressure side and gate valves on inlet
and outlet, strainer.

STRAINERS
860 kPa, Y type with 20 mesh, monel, bronze or stainless steel removable screen.
NPS2 and under, bronze body, screwed ends, with brass cap, tapped blowoff and plug.

NPS2' and over, cast iron body, flanged ends, with bolted cap, tapped blow off
connection with bronze ball valve.

POTABLE WATER THERMAL EXPANSION TANK

Quantity: as indicated.

Application: absorb expanded water from domestic hot water tanks because of the
inability to expand back into the Town potable water system due to the presence of a
backflow preventer on the incoming water supply to the building.

ASME Section VIII construction and label.

FDA approved butyl bladder.

INPT stainless steel system connection.

Standard tire air charging valve connection.
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i 1033 kPa maximum working pressure.

.8 Vertical tank, floor mounted.

9 Dimensions: as indicated.

10 Tank volume: as indicated.

A1 Acceptance volume: as indicated.

12 Red primer exterior finish.

A3 Air pre-charge to be adjusted in field by the Mechanical Contractor to equal the residual
cold water pressure on the discharge side of the pressure reducing valve on the domestic
water service entrance by the Mechanical Contractor.

PART 3 EXECUTION
3.1 MANUFACTURER’S INSTRUCTIONS

A Compliance: Comply with manufacturer’s written recommendations or specifications,
including product technical bulletins, handling, storage and installation instructions, and
data sheet.

3.2 INSTALLATION

A Install in accordance with National Plumbing Code of Canada, and local authority having
jurisdiction.

2 Install in accordance with manufacturer's instructions and as specified.

33 WATER HAMMER ARRESTORS
A Install on branch supplies to fixtures or group of fixtures where indicated.
34 BACK FLOW PREVENTORS

A Install in accordance with CSA-B64 Series, where indicated and elsewhere as required by
code.

A Reduced pressure type where backflow would constitute a health hazard.

2 Double check type where backflow would constitute a nuisance or be
aesthetically objectionable or material which would not constitute a health
hazard.

2 Pipe discharge to terminate over nearest drain and or service sink.

3.5 STRAINERS
A Install with sufficient room to remove basket.
3.6 WATER MAKE-UP ASSEMBLY

Install on valved bypass.
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2 Pipe discharge from relief valve to nearest floor drain.
3.7 TESTING AND ADJUSTING
A Adjustments:
A Verify that flow rate and pressure meet design criteria.
2 Vacuum breakers, backflow preventers, backwater valves:
A Test tightness, accessibility for O&M of cover and of valve.
2 Simulate reverse flow and back-pressure conditions to test operation of vacuum
breakers, backflow preventers.
3 Verify visibility of discharge from open ports.
3 Water hammer arrestors:
A Verify proper installation of correct type of water hammer arrester.
4 Pressure regulators, PRV assemblies:
A Adjust settings to suit locations, flow rates, pressure conditions.
5 Strainers:
A Clean out repeatedly until clear.
2 Verify accessibility of cleanout plug and basket.
3 Verify that cleanout plug does not leak.
.6 Hydronic system water Make-up Assembly:

A Verity operation.

END OF SECTION
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Part 1 GENERAL

1.1 REFERENCES

American National Standards Institute (ANSI)/American Society of Mechanical
Engineers International (ASME).

ANSI/ASME B16.15, Cast Bronze Threaded Fittings, Classes 125 and 250.
ANSI/ASME B16.18, Cast Copper Alloy Solder Joint Pressure Fittings.

ANSI/ASME B16.22, Wrought Copper and Copper Alloy Solder Joint Pressure
Fittings.

ANSI/ASME B16.24, Cast Copper Alloy Pipe Flanges and Flanged Fittings,
Class 150, 300, 400, 600, 900, 1500 and 2500.

American National Standards Institute/National Sanitation Foundation (ANSI/NSF).
A ANSI/NSF 61, Drinking Water System Components.
American Society for Testing and Materials International (ASTM).

ASTM A 307, Standard Specification for Carbon Steel Bolts and Studs, 60,000
PSI Tensile Strength.

ASTM A536, Standard Specification for Ductile Iron Castings.
ASTM B 88M, Standard Specification for Seamless Copper Water Tube (Metric).

ASTM F 492, Standard Specification for Propylene and Polypropylene (PP)
Plastic-Lined Ferrous Metal Pipe Fittings.

American Water Works Association (AWWA).

A AWWA C111, Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings.
2 AWWA C606, Grooved and Shouldered Joints.

Canadian Standards Association (CSA International).

1 CSA B242, Groove and Shoulder Type Mechanical Pipe Couplings.
Department of Justice Canada (Jus).

A Canadian Environmental Protection Act (CEPA).

Health Canada/Workplace Hazardous Materials Information System (WHMIS).
B Material Safety Data Sheets (MSDS).

Manufacturer's Standardization Society of the Valve and Fittings Industry (MSS).

A MSS-SP-67, Butterfly Valves.

2 MSS-SP-70, Cast Iron Gate Valves, Flanged and Threaded Ends.

3 MSS-SP-71, Cast Iron Swing Check Valves, Flanged and Threaded Ends.
4 MSS-SP-80, Bronze Gate, Globe, Angle and Check Valves.

National Research Council (NRC)/Institute for Research in Construction.

A NRCC 38728, National Plumbing Code of Canada (NPC).
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.10 Transport Canada (TC).
A Transportation of Dangerous Goods Act (TDGA).

1.2 SUBMITTALS
.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures.
2 Product Data:
A Provide manufacturer's printed product literature and datasheets for insulation

and adhesives, and include product characteristics, performance criteria, physical
size, finish and limitations.

3 Closeout Submittals:

A Provide maintenance data for incorporation into manual specified in Section
01 78 00 - Closeout Submittals.

4 Grooved joint couplings and fittings to be indicated on product submittals and to be
specifically identified with the applicable style or series designation.

1.3 WASTE MANAGEMENT AND DISPOSAL
A Separate waste materials for reuse and recycling in accordance with Section 01 74 19 -
Waste Management and Disposal.
2 Remove from site and dispose of packaging materials at appropriate recycling facilities.
3 Separate for reuse and recycling and place in designated containers Steel, Metal, Plastic

waste in accordance with Waste Management Plan.
4 Place materials defined as hazardous or toxic in designated containers.

.5 Handle and dispose of hazardous materials in accordance with CEPA , TDGA , Regional
and Municipal regulations.

.6 Fold up metal banding, flatten and place in designated area for recycling.
1.4 WARRANTY
A Provide a written guarantee, signed and issued in the name of the owner, against

defective materials and workmanship for a period of one (1) year from the date of
Substantial Completion.

PART 2 PRODUCTS
2.1 PIPING
A Domestic cold water system.

A Above ground: copper tube, hard drawn, type L: to ASTM B88M.
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2.2 FITTINGS

A Bronze pipe flanges and flanged fittings, Class 150 and 300: to ANSI/ASME B16.24.

2 Cast bronze threaded fittings, Class 125 and 250: to ANSI/ASME B16.15.

3 Cast copper, solder type: to ANSI/ASME B16.18.

4 Wrought copper and copper alloy, solder type: to ANSI/ASME B16.22.

5 NPS 1 ' and under: Cast copper, ANSI/ASME B16.18 or wrought copper, ANSI/ASME

2.3

[ N O N

24

2.5

PART 3

3.1

B16.22; with 301 stainless steel internal components, EPDM seal, and push-to-connect or
press fit joints, for hard drawn copper tube type L or K, rated for 1300 kPa at ASTM
B8S.

JOINTS

Rubber gaskets, latex-free, 1.6 mm thick: to ANS/AWWA C111.

Bolts, nuts, hex head and washers: to ASTM A307, heavy series.

Solder: 95/5 tin copper alloy lead free.

Teflon tape: for threaded joints.

Dielectric connections between dissimilar metals: dielectric fitting to ASTM F492,
complete with thermoplastic liner.

SWING CHECK VALVES

NPS 2 and under, soldered:

.1 To MSS-SP-80, Class 125, 860 kPa, bronze body, bronze swing disc, screw in
cap, regrindable seat as specified Section 23 05 23.01 — Valves - Bronze.

NPS 2 and under, screwed:

.1 To MSS-SP-80, Class 125, 860 kPa, bronze body, bronze swing disc, screw in
cap, regrindable seat as specified Section 23 05 23.01 — Valves - Bronze.

BALL VALVES

NPS 2 and under:
A As specified Section 23 05 23.01 — Valves - Bronze.

EXECUTION
INSTALLATION

Install in accordance with Canadian Plumbing Code and local authority having
jurisdiction.
Install pipe work in accordance with Section 23 05 05 — Installation of Pipework.

Assemble piping using fittings manufactured to ANSI standards.
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4 Connect to equipment in accordance with manufacturer's written instructions unless
otherwise indicated.
3.2 VALVES
A Isolate equipment, fixtures and branches with butterfly or ball valves.
2 Balance recirculation system using lockshield globe valves. Mark settings and record on
as-built drawings on completion.
33 PRESSURE TESTS
A Test pressure: greater of 1 %2 times maximum system operating pressure or 860 kPa.

END OF SECTION
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Part 1 GENERAL

1.1 REFERENCES

2

3
1.2

A
1.3

A

2
PART 2
2.1

A

American Iron and Steel Institute (AISI)

.1 AISI 304, Stainless Steel.

American Society for Testing and Materials (ASTM)
ASTM B32, Specification for Solder Metal.

2 ASTM B306, Specification for Copper Drainage Tube (DWV).

3 ASTM C564, Specification for Rubber Gaskets for Cast Iron Soil Pipe and
Fittings.

Canadian Standards Association (CSA International)

A CAN/CSA-B70, Cast Iron Soil Pipe, Fittings and Means of Joining.
2 CAN/CSA- B125.3, Plumbing Fittings.

DELIVERY STORAGE AND DISPOSAL
Waste Management and Disposal:

A Separate and recycle waste materials in accordance with Section 01 74 19 —
Waste Management and Disposal.

2 Collect and separate for disposal, paper, plastic, polystyrene, corrugated
cardboard, packaging material in appropriate on-site bins for recycling in
accordance with Waste Management Plan.

SUBMITTALS:

Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.

Product Data:

A Provide manufacturer's printed product literature and datasheets for adhesives,
and include product characteristics, performance criteria, physical size, finish and
limitations.

PRODUCTS

COPPER TUBE AND FITTINGS
Above ground sanitary, storm and vent Type DWYV to: ASTM B306.

A Fittings.
A Cast brass: to CAN/CSA-B125.
2 Wrought copper: to CAN/CSA-B125.

2 Solder: tin-lead, 50:50, type SOA or tin-antimomy only 95:5, type TA to ASTM
B32.






Belfast Consolidated School DRAINAGE WASTE AND VENT PIPING Section 22 13 17

Boilers Replacement CAST IRON AND COPPER Page 2
South Pinette, PEI

Project No. N040 — 20018 21 MAY 2020
2.2 CAST IRON PIPING AND FITTINGS

.1 Buried sanitary, storm and vent minimum NPS2, to: CAN/CSA-B70, with one layer of
protective coating of butimous.

A Joints.
.1 Mechanical joints.

.1 Neoprene or butyl rubber compression gaskets: to ASTM C564 or
CAN/CSA-B70.

.2 Stainless steel clamps.

.2 Hub and spigot.
.1 Neoprene gasket : to CSA B70.
.2 Cold caulking compounds.

2 Above ground sanitary, storm and vent: to CAN/CSA-B70.

A Joints.
.1 Mechanical joints.

.1 Neoprene or butyl rubber compression gaskets with stainless steel
clamps.

PART 3 EXECUTION

3.1 INSTALLATION
A In accordance with Section 23 05 05 — Installation of Pipework.

2 Install in accordance with Canadian Plumbing Code and local authority having
jurisdiction.

3.2 TESTING

A Hydraulically test to verify grades and freedom from obstructions.

END OF SECTION
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Part 1 GENERAL
1.1 REFERENCES
A Canadian Standards Association (CSA International)
A CSA B51, Boiler, Pressure Vessel, and Pressure Piping Code.
2 CAN/CSA C22.2 No.110, Construction and Test of Electric Storage Tank Water
Heaters.
3 CAN/CSA-C191 Series, Performance of Electric Storage Tank Water Heaters for

Household Service.

4 CAN/CSA-C309, Performance Requirements for Glass-Lined Storage Tanks for
Household Hot Water Service.

2 Provincial Boiler, Pressure Vessel and Compressed Gas Regulations.
1.2 SHOP DRAWINGS
A Submit shop drawings in accordance with Section 01 33 00 - Submittal Procedures.
2 Indicate:
A Equipment, including connections, fittings, control assemblies and ancillaries,

identifying factory and field assembled, installation procedures.

1.3 CLOSEOUT SUBMITTALS
A Provide maintenance and engineering data for incorporation into manual specified in
Section 01 78 00 - Closeout Submittals.
14 WASTE MANAGEMENT AND DIPOSAL

A Separate and recycle waste materials in accordance with Section 01 74 21 —
Construction/Demolition Waste Management And Disposal, and with Waste Reduction
Workplan.
1.5 WARRANTY

A For the Work of the Section, provide a warranty of five (5) years from the date of
Substantial Completion.

Part2 PRODUCTS

2.1 ELECTRIC

A To CAN/CSA C22.2 No.110, CAN/CSA-C191 and CAN/CSA-C309 for glass-lined
storage tanks, with immersion type elements, KW rating as indicated and surface
mounted or immersion type adjustable thermostats.

2 Tank: glass lined steel, or stainless steel, 50 mm mineral wool or fibreglass insulation,
anode, enameled steel jacket, 5 year warranty certificate, capacity and size as indicated.
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2.2 HOT WATER HEATER - ELECTRIC

2.3

Part 3

3.1

Heater:

General: packaged unit to ASME standards, stamped for 860 kPa WP.

2 Capacity: as indicated using electric immersion heater.

3 Casing: baked enamel, welded steel, insulated with foil-faced fiberglass and
steel casing over insulation.

Cabinet:

.1 Prewired and test control panel to include disconnect, fuses, control transformers,

operating and high limit controls. Heater control to be step control as indicated,
with last step SCR with provision for EMCS to utilize demand control.

Storage tank:

A Sizes, capacity as indicated.

2 Shell: vertical, steel to CSA B51, ANSI/ASME Unfired Pressure Vessel Code
and Province of PEI. Provide certificates.

3 Lining: Cement, 20 thick.
Manbhole: 280 x 380 mm ASME, with gasketted cover.

.5 Cathodic protection: magnesium anodes, number and size to provide for 20
years protection of tank material.

.6 Legs: steel, minimum of 3.
i Extended warranty: 10 years. Provide certificate.

TRIM AND INSTRUMENTATION
Drain valve: NPS 1 with hose end.

Thermometer: to Section 23 05 19.13 — Thermometers and Pressure Gauges — Piping
Systems.

Pressure gauge: to Section 23 05 19.13 — Thermometers and Pressure Gauges — Piping
Systems.

Thermowell filled with conductive paste for control valve temperature sensor.

ASME rated temperature and pressure relief valve sized for full capacity of heater,
having discharge terminating over floor drain and visible to operators.

Magnesium anodes adequate for 20 years of operation and located for easy replacement.

EXECUTION

INSTALLATION

Install in accordance with manufacturer's recommendations and authority having
jurisdiction.

Provide structural steel for horizontal mounted tanks and for instantaneous heaters.

Provide insulation between tank and supports.
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END OF SECTION
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Part 1 GENERAL

1.1 SUBMITTALS

Submittals: in accordance with Section 01 33 00 - Submittal Procedures.

Shop drawings; submit drawings stamped and signed for approval by Owner’s
Representative.

Shop drawings to show:

1 Mounting arrangements.

2 Operating and maintenance clearances.

Shop drawings and product data accompanied by:

Detailed drawings of bases, supports, and anchor bolts.
Acoustical sound power data, where applicable.

Points of operation on performance curves.
Manufacturer to certify current model production.

(S N O VO SR

Certification of compliance to applicable codes.

Closeout Submittals:

A Provide operation and maintenance data for incorporation into manual specified
in Section 01 78 00 - Closeout Submittals.

2 Operation and maintenance manual approved by, and final copies deposited with,
Owner’s Representative before final inspection.

3 Operation data to include:
A Control schematics for systems including environmental controls.
2 Description of systems and their controls.

3 Description of operation of systems at various loads together with reset
schedules and seasonal variances.

4 Operation instruction for systems and component.

5 Description of actions to be taken in event of equipment failure.
.6 Valves schedule and flow diagram.
7

. Colour coding chart.
4 Maintenance data to include:
A Servicing, maintenance, operation and trouble-shooting instructions for
each item of equipment.
2 Data to include schedules of tasks, frequency, tools required and task
time.
.5 Performance data to include:
A Equipment manufacturer's performance datasheets with point of

operation as left after commissioning is complete.
Equipment performance verification test results.
3 Special performance data as specified.
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4 Testing, adjusting and balancing reports as specified in Section 23 05 93

- Testing, Adjusting and Balancing for HVAC.
.6 Approvals:

A Submit 2 copies of draft Operation and Maintenance Manual to Owner’s
Representative for approval. Submission of individual data will not be
accepted unless directed by Owner’s Representative.

2 Make changes as required and re-submit as directed by Owner’s

Representative.
i Additional data:

A Prepare and insert into operation and maintenance manual additional data
when need for it becomes apparent during specified demonstrations and
instructions.

.8 Site records:
A Owner’s Representative will provide 1 set of reproducible mechanical

drawings or AutoCAD files. Provide sets of white prints as required for
each phase of work. Mark changes as work progresses and as changes
occur. Include changes to existing mechanical systems, control systems
and low voltage control wiring.

2 Transfer information weekly to reproducibles, revising reproducibles to
show work as actually installed.

3 Use different colour for each service.

4 Make available for reference purposes and inspection.

9 As-built drawings:

A Prior to start of Testing, Adjusting and Balancing for HVAC, finalize
production of as-built drawings.

2 Identify each drawing in lower right hand corner in letters at least 12 mm
high as follows: - "AS BUILT DRAWINGS: THIS DRAWING HAS
BEEN REVISED TO SHOW MECHANICAL SYSTEMS AS
INSTALLED" (Signature of Contractor) (Date).

3 Submit to Owner’s Representative for approval and make corrections as
directed.
4 Perform testing, adjusting and balancing for HVAC using as-built
drawings.
.5 Submit completed reproducible as-built drawings with Operating and
Maintenance Manuals.
.10 Submit copies of as-built drawings for inclusion in final TAB report.
1.2 QUALITY ASSURANCE
1 Quality Assurance: in accordance with Section 01 45 00 - Quality Control.
1.3 MAINTENANCE
A Furnish spare parts in accordance with Section 01 78 00 - Closeout Submittals as follows:
A One set of packing for each pump.

2 One casing joint gasket for each size pump.
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3 One filter cartridge or set of filter media for each filter or filter bank in addition

2

3
14

1
Part 2
2.1

1
Part 3
3.1

1

2
3.2

1
3.3

1

2

to final operating set.

Provide one set of special tools required to service equipment as recommended by
manufacturers and in accordance with Section 01 77 00 - Closeout Procedures.

Furnish one commercial quality grease gun, grease and adapters to suit different types of
grease and grease fittings.

DELIVERY, STORAGE, AND HANDLING

Waste Management and Disposal:

A Construction/Demolition Waste Management and Disposal: separate waste
materials for reuse and recycling in accordance with Section 01 74 19 - Waste
Management and Disposal.

PRODUCTS

MATERIALS

All materials used on this project shall be new and CSA approved unless noted otherwise.

EXECUTION

PAINTING, REPAIRS AND RESTORATION
Prime and touch up marred finished paintwork to match original.

Restore to new condition, finishes which have been damaged.

CLEANING

Clean interior and exterior of all systems including strainers. Protect open ends of ducts,
diffusers, grilles and registers during construction to prevent ingress of dust and dirt into
interior of ducts. If dust or dirt is detected prior to startup, vacuum interior of all ducts
and air handling units. Prior to vacuuming use video camera to record condition of
ductwork. Also use video camera to record condition of ducts after cleaning.

FIELD QUALITY CONTROL

Site Tests: conduct following tests in accordance with Section 01 45 00 - Quality Control
and submit report as described in PART 1 - SUBMITTALS.

A Submit tests as specified in other sections of this specification.
Manufacturer's Field Services:

A Obtain written report from manufacturer verifying compliance of Work, in
handling, installing, applying, protecting and cleaning of product and submit
Manufacturer's Field Reports as described in PART 1 - SUBMITTALS.

2 Provide manufacturer's field services consisting of product use recommendations
and periodic site visits for inspection of product installation in accordance with
manufacturer's instructions.
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3 Schedule site visits, to review Work, as directed in PART 1 - QUALITY
ASSURANCE.
34 DEMONSTRATION

3.5

Owner’s Representative will use equipment and systems for test purposes prior to
acceptance. Contractor to supply labour, material, and instruments required for testing.

Supply tools, equipment and personnel to demonstrate and instruct operating and
maintenance personnel in operating, controlling, adjusting, trouble-shooting and
servicing of all systems and equipment during regular work hours, prior to acceptance.

Use operation and maintenance manual, as-built drawings, and audio visual aids as part
of instruction materials.

Instruction duration time requirements as specified in appropriate sections.

Owner’s Representative may record these demonstrations on video tape for future
reference.

PROTECTION

Protect equipment and systems openings from dirt, dust, and other foreign materials with
materials appropriate to system

END OF SECTION
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Part 1 GENERAL

1.1 WASTE MANAGEMENT AND DISPOSAL

A Separate and recycle waste materials in accordance with Section 01 74 19 - Waste
Management and Disposal.

2 Remove from site and dispose of packaging materials at appropriate recycling facilities.

3 Collect and separate for disposal, paper, plastic, polystyrene, corrugated cardboard
packaging material in appropriate on-site bins for recycling in accordance with Waste
Management Plan.

4 Divert unused metal materials from landfill to metal recycling facility approved by
Owner’s Representative.

1.2 QUALITY ASSURANCE
A Installers to be certified to journeyperson.
PART 2 PRODUCTS (NOT USED)
PART 3 EXECUTION
3.1 CONNECTIONS TO EQUIPMENT

A In accordance with manufacturer's instructions unless otherwise indicated.

2 Use valves and either unions or flanges for isolation and ease of maintenance and
assembly.

A Unions are not required in installations using grooved mechanical couplings (The
couplings shall serve as unions).

3 Use double swing joints when equipment mounted on vibration isolation and when piping
subject to movement.

4 The flexible type grooved joint couplings may be used in lieu of a flexible connector at
equipment connections for vibration attenuation and stress relief. Couplings shall be
placed in close proximity to the source of the vibration, as per manufacturer’s
recommendations.

3.2 CLEARANCES

A Provide clearance around systems, equipment and components for observation of
operation, inspection, servicing, maintenance and as recommended by manufacturer.

2 Provide space for disassembly, removal of equipment and components as recommended

by manufacturer or as indicated (whichever is greater) without interrupting operation of
other system, equipment, components.
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33 DRAINS

34

35

3.6

Install piping with grade in direction of flow except as indicated.

Install drain valve at low points in piping systems, at equipment and at section isolating
valves.

Pipe each drain valve discharge separately to above floor drain. Discharge to be visible.
Drain valves: NPS 3/4 gate or globe valves unless indicated otherwise, with hose end
male thread, cap and chain.

AIR VENTS

Install automatic air vents at high points in piping systems.

Install isolating valve at each automatic air valve.

Install drain piping to approved location and terminate where discharge is visible.

DIELECTRIC WATERWAY FITTINGS AND COUPLINGS
General: Compatible with system, to suit pressure rating of system.
Locations: Where dissimilar metals are joined.

NPS 2 and under: Isolating waterway fittings, unions or bronze valves.
A Waterway fittings shall be complete with thermoplastic liner.
Over NPS 2: Isolating waterway fittings and flanges.

A Waterway fittings shall be complete with thermoplastic liner.

PIPEWORK INSTALLATION
Installation by certified journeyperson.
Screwed fittings jointed with Teflon tape or pipe dope as recommended by manufacturer.

Grooved joint couplings and fittings shall be installed in accordance with the
manufacturer’s written installation instructions.

A Gaskets shall be verified as suitable for the intended service prior to installation.
Gaskets shall be molded and produced by the coupling manufacturer.

2 The grooved coupling manufacturer’s factory trained representative shall provide
on-site training for contractor’s field personnel in the use of grooving tools,
application of groove, and installation of grooved joint products. The
manufacturer’s representative shall periodically visit the jobsite and review
installation. Contractor shall remove and replace any joints deemed improperly
installed.

Push-to-connect piping: Prepare copper tube and install in strict accordance with
installation instructions. Pipe ends shall be cleaned, free from indentations, projections,
burrs and foreign matter. Use a tube preparation tool as supplied by the manufacturer to
clean and make installation mark. Push copper tube into fittings to installation depth
mark, per installation instructions. Keep fittings free of dirt and oil.

Protect openings against entry of foreign material.
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.6 Install to isolate equipment and allow removal without interrupting operation of other
equipment or systems.
i Assemble piping using fittings manufactured to ANSI standards.
.8 Saddle type branch fittings may be used on mains if branch line is no larger than half the
size of main.
A Hole saw (or drill) and ream main to maintain full inside diameter of branch line
prior to welding saddle.
9 Install exposed piping, equipment, rectangular cleanouts and similar items parallel or
perpendicular to building lines.
.10 Install concealed pipework to minimize furring space, maximize headroom, conserve
space.
A1 Slope piping, except where indicated, in direction of flow for positive drainage and
venting.
12 Install, except where indicated, to permit separate thermal insulation of each pipe.
13 Group piping wherever possible and as indicated.
.14 Ream pipes, remove scale and other foreign material before assembly.
15 Use eccentric reducers at pipe size changes to ensure positive drainage and venting.
.16 Provide for thermal expansion as indicated.
17 Valves:
A Install in accessible locations.
2 Remove interior parts before soldering.
3 Install with stems above horizontal position unless otherwise indicated.
4 Valves accessible for maintenance without removing adjacent piping.
.5 Install globe valves in bypass around control valves.
.6 Use ball or butterfly valves at branch take-offs for isolating purposes except
where otherwise specified.
7 Install butterfly valves on chilled water and related condenser water systems
only.
.8 Install butterfly valves between weld neck flanges to ensure full compression of
liner.
9 Install ball valves for glycol service.
.10 Use chain operators on valves NPS 2-1/2 and larger where installed more than
2400 mm above floor in Mechanical Rooms.
18 Check Valves:
A Install silent check valves on discharge of pumps and in vertical pipes with

downward flow and elsewhere as indicated.

2 Install swing check valves in horizontal lines on discharge of pumps and
elsewhere as indicated.
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3.7 SLEEVES

3.8

3.9

3.10

General: Install where pipes pass through masonry, concrete structures, fire rated
assemblies, and elsewhere as indicated.

Material: Schedule 40 black steel pipe.

Construction: Foundation walls and where sleeves extend above finished floors to have
annular fins continuously welded on at mid-point.

Sizes: 6 mm minimum clearance between sleeve and uninsulated pipe or between sleeve
and insulation.

Installation:
A Concrete, masonry walls, concrete floors on grade: Terminate flush with finished
surface.

Other floors: Terminate 25 mm above finished floor.

3 Before installation, paint exposed exterior surfaces with heavy application of
zinc-rich paint.

Sealing:

A Foundation walls and below grade floors: Fire retardant, waterproof non-
hardening mastic.

2 Elsewhere: Provide space for firestopping. Maintain fire rating integrity.

3 Sleeves installed for future use: Fill with lime plaster or other easily removable
filler.

4 Ensure no contact between copper pipe or tube and sleeve.

ESCUTCHEONS

Install on pipes passing through walls, partitions, floors, and ceilings in finished areas.

Construction: One piece type with set screws. Chrome or nickel plated brass or type 302
stainless steel.

Sizes: Outside diameter to cover opening or sleeve. Inside diameter to fit around pipe or
outside of insulation if so provided.

PREPARATION FOR FIRESTOPPING
Uninsulated unheated pipes not subject to movement: No special preparation.

Uninsulated heated pipes subject to movement: Wrap with non-combustible smooth
material to permit pipe movement without damaging firestopping material or installation,
or install per manufacturer’s recommendation as specified within the associated approval.

Insulated pipes and ducts: Ensure integrity of insulation and vapour barriers.

FLUSHING OUT OF PIPING SYSTEMS

Preparatory to acceptance, clean and refurbish equipment and leave in operating
condition, including replacement of filters in piping systems.
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3.11 PRESSURE TESTING OF EQUIPMENT AND PIPEWORK

3.12

Advise Owner’s Representative, 48 hours minimum prior to performance of pressure
tests.

Pipework: Test as specified in relevant sections of other sections or Divisions.

Maintain specified test pressure without loss for 4 hours minimum unless specified for
longer period of time in relevant sections of other Divisions.

Prior to tests, isolate equipment and other parts which are not designed to withstand test
pressure or media.

Conduct tests in presence of Owner’s Representative. Work to be carried out in off hours
after 5 p.m., weekends or holidays.

Pay costs for repairs or replacement, retesting, and making good. Owner’s Representative
to determine whether repair or replacement is appropriate.

Insulate or conceal work only after approval and certification of tests by Owner’s
Representative.
EXISTING SYSTEMS

Connect into existing piping systems at times approved by Owner’s Representative.
Work to be carried out off hours after 5 p.m., weekends or holidays.

Request written approval ten (10) working days minimum, prior to commencement of
work.

Be responsible for damage to existing plant by this work.

Ensure daily clean-up of existing areas.

END OF SECTION
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Part 1 GENERAL

1.1 REFERENCES

2
1.2

A

2

3
PART 2
2.1

A

2
2.2

1
2.3

1
24

American Society of Mechanical Engineers (ASME)

.1 ASME B40.100, Pressure Gauges and Gauge Attachments.
2 ASME B40.200, Thermometers, Direct Reading and Remote Reading.

Canadian General Standards Board (CGSB)

.1 CAN/CGSB-14.4, Thermometers, Liquid-in-Glass, Self Indicating,
Commercial/Industrial Type.

2 CAN/CGSB-14.5, Thermometers, Bimetallic, Self-Indicating,
Commercial/Industrial Type.

SUBMITTALS

Submit in accordance with Section 01 33 00 — Submittal Procedures.

Submit shop drawings and product data.

Submit manufacturer’s product data for following items:

N Thermometers
2 Pressure Gauges
3 Ball Valves

4 Wells

PRODUCTS

GENERAL
Design point to be at mid point of scale or range.

Ranges: dual imperial and metric.

DIRECT READING THERMOMETERS

Industrial, variable angle type, liquid filled, accuracy + | scale division, 225 mm scale
length: to CAN/CGSB14.4 or ASME B40.200.

REMOTE READING THERMOMETERS

100 mm diameter liquid filled or vapor activated dial type: to CAN/CGSB-14.4 or ASME
B40.200, accuracy within one scale division, brass movement, stainless steel capillary,
stainless steel spiral armour, stainless steel bulb and polished brass or stainless steel case
for wall mounting.

THERMOMETER WELLS

Copper pipe: copper or bronze.
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2 Steel pipe: brass or stainless steel.
2.5 PRESSURE GAUGES
A Dial type: 112 mm to ASME B40.100, Grade 2A, stainless steel or phosphor bronze
bourdon tube having 0.5% accuracy full scale, 1% accuracy for liquid filled.
2 Provide:
A Snubber for pulsating operation.
2 Diaphragm assembly for corrosive service.
3 Gasketted pressure relief back with solid front.
4 Bronze ball valve to Section 23 05 23.01 — Valves — Bronze.
5 Oil filled for high vibration applications, such as pumps.
PART 3 EXECUTION
3.1 GENERAL
A Install so they can be easily read from floor or platform. If this cannot be accomplished,
install remote reading units.
2 Install between equipment and first fitting or valve.
3.2 THERMOMETERS
A Install in wells on piping. Provide heat conductive material inside well.
2 Install on inlet and outlet of:
A Boilers.
2 DHW tanks.
3 In other locations as indicated.
3 Install wells.
4 Use extensions where thermometers are installed through insulation.
33 PRESSURE GAUGES
A Install in following locations:
A Suction and discharge of pumps. (Liquid filled.)
2 Upstream and downstream of PRV's.
3 Upstream and downstream of control valves.
4 Outlet of boilers.
.5 In other locations as indicated.
2 Install ball valves.
3 Use extensions where pressure gauges are installed through insulation.

END OF SECTION
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Part 1 GENERAL

1.1 REFERENCES

2

3
1.2

1

2

3
1.3

American National Standards Institute (ANSI)/American Society of Mechanical
Engineers (ASME)

A ANSI/ASME B16.1, Cast Iron Pipe Flanges and Flanged Fittings.
American Society for Testing and Materials International (ASTM)

A ASTM A 49, Specification for Heat-Treated Carbon Steel Joint Bars.

2 ASTM A 126, Specification for Gray Iron Castings for Valves, Flanges, and Pipe
Fittings.

3 ASTM B 61, Specification for Steam or Valve Bronze Castings.

4 ASTM B 62 — Specification for Composition Bronze or Ounce Metal Castings.

.5 ASTM B 85, Specification for Aluminum-Alloy Die Castings.

.6 ASTM B 209, Specification for Aluminum and Aluminum-Alloy Sheet and

Plate.
Manufacturers Standardization Society of the Valve and Fittings Industry, Inc. (MSS).
.1 MSS SP-67, Butterfly Valves.

2 MSS SP-70, Cast Iron Gate Valves, Flanged and Threaded Ends.

3 MSS SP-71, Grey Iron Swing Check Valves, Flanged and Threaded Ends

4 MSS SP-82, Valve Pressure Testing Methods

.5 MSS SP-85, Cast Iron Globe and Angle Valves, Flanged and Threaded Ends.
SUBMITTALS

Submittals in accordance with Section 01 33 00 — Submittal Procedures.
Product Data: submit WHMIS MSDS — Material Safety Data Sheets.

A Submit shop drawings and product data in accordance with Section 01 33 00 —
Submittal Procedures.

2 Submit data for valves specified this section.

Closeout Submittals

A Submit maintenance data for incorporation into manual specified in Section 01
78 00 — Closeout Submittals.

DELIVERY, STORAGE AND DISPOSAL

Waste Management and Disposal:

A Separate and recycle waste materials in accordance with Section 01 74 19 —
Waste Management and Disposal.
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2 Collect and separate for disposal, paper, plastic, polystyrene, corrugated

cardboard packaging material in appropriate on-site bins for recycling in
accordance with Waste Management Plan.

1.4 MAINTENANCE
A Extra Materials
A Furnish following spare parts:
A Valve seats: one for every 10 valves each size. Minimum 1.
2 Discs: one for every 10 valves, each size. Minimum 1.
3 Stem packing: one for every 10 valves, each size. Minimum 1.
4 Valve handles: 2 of each size.
.5 Gaskets for flanges: one for every 10 flanged joints.
Part 2 PRODUCTS
2.1 MATERIALS
A Except for specialty valves, to be of single manufacturer.
2 Standard specifications:

1 Gate valves: MSS SP-70.
2 Globe valves: MSS SP-85.
3 Check valves: MSS SP-71.

3 Requirements common to valves, unless specified otherwise:

A Body, bonnet: cast iron to ASTM B209 Class B.
Connections: flanged ends, plain face, to ANSI B16.1.
Inspection and pressure testing: to MSS SP-82.
Bonnet gasket: non-asbestos.

N N CR N

Stem: to have precision-machined Acme or 60°V threads, top screwed for
handwheel nut.

.6 Stuffing box: non-galling two-piece ball-jointed packing gland, gland bolts and
nuts.

i Gland packing: non-asbestos.

.8 Handwheel: Die-cast aluminum alloy to ASTM B85 or malleable iron to ASTM
A49. Nut of bronze to ASTM B62.

9 Identification tag: with catalogue number, size, other pertinent data.
4 All products to have Canadian Registration Numbers (CRN).
.5 Bronze trim for water, air or glycol service, iron trim for oil, gas or gasoline.

.6 Acceptable Product: Crane, Jenkins, Milwaukee, Newman Hattersley, Kitz, M.A.
Stewart, NIBCO.
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2.2 GATE VALVES
.1 NPS 2 1/2 - 4, non rising stem, inside screw, bronze or iron trim, solid wedge disc:
A Body and multiple-bolted bonnet: with bosses in body and bonnet for taps and
drains, full length disc guides designed to ensure correct re-assembly, Class 125.
2 Bronze Trim:
A Disc: Solid offset taper wedge, bronze to ASTM B62.
2 Seat rings: renewable bronze to ASTM B62, screwed into body.
3 Stem: bronze to ASTM B62.
3 Iron Trim:
A Disc: Solid offset taper wedge, cast iron to ASTM A126 Class B,

secured to wrought steel stem.
Seat: Integral with body.

3 Stem: wrought steel.

4 Operator: Handwheel

2 NPS 2 % - 4, outside screw and yoke (OS&Y), bronze or iron trim, solid wedge disc:

A Body and multiple-bolted bonnet: with bosses in body and bonnet for taps and
drains, full length disc guides designed to ensure correct re-assembly, yoke, yoke
hub, yoke sleeve and nut, Class 125.

2 Bronze Trim:

A Disc: Solid offset taper wedge, bronze to ASTM B62 up to NPS 3, cast
iron with bronze disc rings on other sizes, secured to stem through
integral forged T-head disc-stem connection.

2 Seat rings: renewable bronze screwed into body.
3 Stem: manganese-bronze.
3 Iron Trim:
A Disc: Solid offset taper all-cast iron, secured to stem through integral
forged T-head disc-stem connection.
2 Seat rings: integral with body.
3 Stem: nickel-plated steel for iron trim.

Pressure-lubricated operating mechanism.
.5 Operator: Handwheel.

2.3 GLOBE VALVES
A NPS 2 -4, 0SY:

A Body: with multiple-bolted bonnet.
2 Bonnet-yolk gasket: non-asbestos.

3 Disc: bronze to ASTM B 62, fully guided from bottom, securely yet freely
connected to stem for swivel action and accurate engagement with disc.

. Seat ring: renewable, regrindable, screwed into body.
.5 Stem: bronze to ASTM B 62.
Operator: handwheel.
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24 BYPASS FOR GATE AND GLOBE VALVES

2.5

2.6

Locations: on valves as indicated.

Position of bypass valve on main valves: spindle uprights or parallel position.
Size of bypass valve:

A Main valve up to NPS 4: NPS 3/4.

Type of bypass valves:

.1 On gate valve: globe, with composition disc, trim, to Section 23 05 23.01 —
Valves — Bronze. Pressure rating to match main valve.

2 On globe valve: globe, with composition disc, bronze trim, to Section 23 05
23.01 - Valves — Bronze. Pressure rating to match main valve.

VALVE OPERATORS

Install valve operators as follows:

A Handwheel: on valves except as specified.

2 Handwheel with chain operators: on valves installed more than 2400 mm above
floor in boiler rooms and mechanical equipment rooms.

CHECK VALVES

Swing check valves, Class 125:

A Body and bolted cover: with tapped and plugged opening on each side for hinge
pin. Flanged ends: plain faced with smooth finish.
A Up to NPS 16: cast iron to ASTM A126 Class B.

2 NPS 18 and over: cast iron to ASTM A126 Class C.

2 Bronze Trim
A Disc: Rotating for extended life.
1 Up to NPS 6: bronze to ASTM B 62.
2 NPS 8 and over: bronze-faced cast iron.
2 Seat rings: renewable bronze to ASTM B62 screwed into body.
3 Hinge pin, bushings: renewable bronze to ASTM B62.
3 Iron Trim
.1 Disc: A126 Class B, secured to stem, rotating for extended life.
2 Seat: cast iron, integral with body.
3 Hinge pin: exelloy; bushings: malleable iron.
4 Identification tag: fastened to cover.
.5 Hinge: galvanized malleable iron.

Swing check valves, NPS 2 1/2 - 4 Class 250:

A Body and bolted cover: cast iron to ASTM A126 Class B with tapped and
plugged opening on each side for hinge pin.

2 Flanged ends: 2 mm raised face with serrated finish.

3 Rating: 1.7 mPa steam; 3.4 MPa CWP.
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4 Disc: Rotating for extended life.

2.7

2.8

Part 3

3.1

S T N N N T

A Up to NPS 3: bronze to ASTM B61.
2 NPS 4: Iron faced with ASTM B61 bronze.

.5 Seat rings: renewable bronze to ASTM B61, screwed into body.
.6 Hinge pin, bushings: renewable, bronze to ASTM B61.

i Hinge: galvanized malleable iron.

.8 Identification tag: fastened to cover.

SILENT CHECK VALVES

Body: malleable iron or ductile iron with integral seat.
Pressure rating: Class 125, WP = 860 kPa.
Connections: grooved ends or flanged.

Disc: bronze or stainless steel renewable rotating disc.
Seat: renewable, EPDM.

Stainless steel spring, heavy duty.

Grooved end check valves.

GROOVED END BUTTERFLY VALVES

Butterfly valves: to MSS-SP-67. Application: Isolating cells or section of multiple
component equipment (eg. multi-section coils, multi-cell cooling towers).

1 NPS2 and over: Grooved ends.

2 2068 kPa WOG and be both bi-directional and dead end service capable to full
rated pressure. Ductile iron body with blow-out proof stainless steel stems and
nickel coated ductile iron disc. Seat shall be “EPDM” and have a full 360°
continuous contact with the seating surface.

3 Valve Operators: Lever, gear operator NPS6 and over.

EXECUTION

INSTALLATION

Install rising stem valves in upright position with stem above horizontal. Ensure
sufficient room for valve stem in fully open position.

Grooved end valves to be supplied by the same manufacture of the grooved fittings.

Grooved end valves to be installed in accordance with the manufacturer’s written
installation instructions. Grooved ends to be clean and free from indentations and
projections. Gaskets to be verified as suitable for the intended service prior to installation.
Gaskets to be molded and produced by the coupling manufacturer. The grooved coupling
manufacturer’s factory trained representative to provide on-site training for contractor’s
field personnel in the use of grooving tools, application of groove, and installation of
grooved joint products. The manufacturer’s representative to periodically visit the jobsite
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and review installation. Contractor to remove and replace any joints deemed improperly
installed.

3.2 COMMISSIONING

A As part of commissioning activities, develop schedule of valves and record thereon
identifier, location, service, purchase order number and date, manufacturer, identification
data specified above.

END OF SECTION
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Part 1 GENERAL

1.1 REFERENCES

2

3
1.2

1

2

3
1.3

American National Standards Institute (ANSI)/American Society of Mechanical
Engineers (ASME)

A ANSI/ASME B16.1, Cast Iron Pipe Flanges and Flanged Fittings.
American Society for Testing and Materials International (ASTM)

A ASTM A 49, Specification for Heat-Treated Carbon Steel Joint Bars.

2 ASTM A 126, Specification for Gray Iron Castings for Valves, Flanges, and Pipe
Fittings.

3 ASTM B 61, Specification for Steam or Valve Bronze Castings.

4 ASTM B 62 — Specification for Composition Bronze or Ounce Metal Castings.

.5 ASTM B 85, Specification for Aluminum-Alloy Die Castings.

.6 ASTM B 209, Specification for Aluminum and Aluminum-Alloy Sheet and

Plate.
Manufacturers Standardization Society of the Valve and Fittings Industry, Inc. (MSS).
.1 MSS SP-67, Butterfly Valves.

2 MSS SP-70, Cast Iron Gate Valves, Flanged and Threaded Ends.

3 MSS SP-71, Grey Iron Swing Check Valves, Flanged and Threaded Ends

4 MSS SP-82, Valve Pressure Testing Methods

.5 MSS SP-85, Cast Iron Globe and Angle Valves, Flanged and Threaded Ends.
SUBMITTALS

Submittals in accordance with Section 01 33 00 — Submittal Procedures.
Product Data: submit WHMIS MSDS — Material Safety Data Sheets.

A Submit shop drawings and product data in accordance with Section 01 33 00 —
Submittal Procedures.

2 Submit data for valves specified this section.

Closeout Submittals

A Submit maintenance data for incorporation into manual specified in Section 01
78 00 — Closeout Submittals.

DELIVERY, STORAGE AND DISPOSAL

Waste Management and Disposal:

A Separate and recycle waste materials in accordance with Section 01 74 19 —
Waste Management and Disposal.
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2 Collect and separate for disposal, paper, plastic, polystyrene, corrugated

cardboard packaging material in appropriate on-site bins for recycling in
accordance with Waste Management Plan.

1.4 MAINTENANCE
A Extra Materials
A Furnish following spare parts:
A Valve seats: one for every 10 valves each size. Minimum 1.
2 Discs: one for every 10 valves, each size. Minimum 1.
3 Stem packing: one for every 10 valves, each size. Minimum 1.
4 Valve handles: 2 of each size.
.5 Gaskets for flanges: one for every 10 flanged joints.
Part 2 PRODUCTS
2.1 MATERIALS
A Except for specialty valves, to be of single manufacturer.
2 Standard specifications:

1 Gate valves: MSS SP-70.
2 Globe valves: MSS SP-85.
3 Check valves: MSS SP-71.

3 Requirements common to valves, unless specified otherwise:

A Body, bonnet: cast iron to ASTM B209 Class B.
Connections: flanged ends, plain face, to ANSI B16.1.
Inspection and pressure testing: to MSS SP-82.
Bonnet gasket: non-asbestos.

N N CR N

Stem: to have precision-machined Acme or 60°V threads, top screwed for
handwheel nut.

.6 Stuffing box: non-galling two-piece ball-jointed packing gland, gland bolts and
nuts.

i Gland packing: non-asbestos.

.8 Handwheel: Die-cast aluminum alloy to ASTM B85 or malleable iron to ASTM
A49. Nut of bronze to ASTM B62.

9 Identification tag: with catalogue number, size, other pertinent data.
4 All products to have Canadian Registration Numbers (CRN).
.5 Bronze trim for water, air or glycol service, iron trim for oil, gas or gasoline.

.6 Acceptable Product: Crane, Jenkins, Milwaukee, Newman Hattersley, Kitz, M.A.
Stewart, NIBCO.
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2.2 GATE VALVES
.1 NPS 2 1/2 - 4, non rising stem, inside screw, bronze or iron trim, solid wedge disc:
A Body and multiple-bolted bonnet: with bosses in body and bonnet for taps and
drains, full length disc guides designed to ensure correct re-assembly, Class 125.
2 Bronze Trim:
A Disc: Solid offset taper wedge, bronze to ASTM B62.
2 Seat rings: renewable bronze to ASTM B62, screwed into body.
3 Stem: bronze to ASTM B62.
3 Iron Trim:
A Disc: Solid offset taper wedge, cast iron to ASTM A126 Class B,

secured to wrought steel stem.
Seat: Integral with body.

3 Stem: wrought steel.

4 Operator: Handwheel

2 NPS 2 % - 4, outside screw and yoke (OS&Y), bronze or iron trim, solid wedge disc:

A Body and multiple-bolted bonnet: with bosses in body and bonnet for taps and
drains, full length disc guides designed to ensure correct re-assembly, yoke, yoke
hub, yoke sleeve and nut, Class 125.

2 Bronze Trim:

A Disc: Solid offset taper wedge, bronze to ASTM B62 up to NPS 3, cast
iron with bronze disc rings on other sizes, secured to stem through
integral forged T-head disc-stem connection.

2 Seat rings: renewable bronze screwed into body.
3 Stem: manganese-bronze.
3 Iron Trim:
A Disc: Solid offset taper all-cast iron, secured to stem through integral
forged T-head disc-stem connection.
2 Seat rings: integral with body.
3 Stem: nickel-plated steel for iron trim.

Pressure-lubricated operating mechanism.
.5 Operator: Handwheel.

2.3 GLOBE VALVES
A NPS 2 -4, 0SY:

A Body: with multiple-bolted bonnet.
2 Bonnet-yolk gasket: non-asbestos.

3 Disc: bronze to ASTM B 62, fully guided from bottom, securely yet freely
connected to stem for swivel action and accurate engagement with disc.

. Seat ring: renewable, regrindable, screwed into body.
.5 Stem: bronze to ASTM B 62.
Operator: handwheel.
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24 BYPASS FOR GATE AND GLOBE VALVES

2.5

2.6

Locations: on valves as indicated.

Position of bypass valve on main valves: spindle uprights or parallel position.
Size of bypass valve:

A Main valve up to NPS 4: NPS 3/4.

Type of bypass valves:

.1 On gate valve: globe, with composition disc, trim, to Section 23 05 23.01 —
Valves — Bronze. Pressure rating to match main valve.

2 On globe valve: globe, with composition disc, bronze trim, to Section 23 05
23.01 - Valves — Bronze. Pressure rating to match main valve.

VALVE OPERATORS

Install valve operators as follows:

A Handwheel: on valves except as specified.

2 Handwheel with chain operators: on valves installed more than 2400 mm above
floor in boiler rooms and mechanical equipment rooms.

CHECK VALVES

Swing check valves, Class 125:

A Body and bolted cover: with tapped and plugged opening on each side for hinge
pin. Flanged ends: plain faced with smooth finish.
A Up to NPS 16: cast iron to ASTM A126 Class B.

2 NPS 18 and over: cast iron to ASTM A126 Class C.

2 Bronze Trim
A Disc: Rotating for extended life.
1 Up to NPS 6: bronze to ASTM B 62.
2 NPS 8 and over: bronze-faced cast iron.
2 Seat rings: renewable bronze to ASTM B62 screwed into body.
3 Hinge pin, bushings: renewable bronze to ASTM B62.
3 Iron Trim
.1 Disc: A126 Class B, secured to stem, rotating for extended life.
2 Seat: cast iron, integral with body.
3 Hinge pin: exelloy; bushings: malleable iron.
4 Identification tag: fastened to cover.
.5 Hinge: galvanized malleable iron.

Swing check valves, NPS 2 1/2 - 4 Class 250:

A Body and bolted cover: cast iron to ASTM A126 Class B with tapped and
plugged opening on each side for hinge pin.

2 Flanged ends: 2 mm raised face with serrated finish.

3 Rating: 1.7 mPa steam; 3.4 MPa CWP.
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4 Disc: Rotating for extended life.

2.7

2.8

Part 3

3.1

S T N N N T

A Up to NPS 3: bronze to ASTM B61.
2 NPS 4: Iron faced with ASTM B61 bronze.

.5 Seat rings: renewable bronze to ASTM B61, screwed into body.
.6 Hinge pin, bushings: renewable, bronze to ASTM B61.

i Hinge: galvanized malleable iron.

.8 Identification tag: fastened to cover.

SILENT CHECK VALVES

Body: malleable iron or ductile iron with integral seat.
Pressure rating: Class 125, WP = 860 kPa.
Connections: grooved ends or flanged.

Disc: bronze or stainless steel renewable rotating disc.
Seat: renewable, EPDM.

Stainless steel spring, heavy duty.

Grooved end check valves.

GROOVED END BUTTERFLY VALVES

Butterfly valves: to MSS-SP-67. Application: Isolating cells or section of multiple
component equipment (eg. multi-section coils, multi-cell cooling towers).

1 NPS2 and over: Grooved ends.

2 2068 kPa WOG and be both bi-directional and dead end service capable to full
rated pressure. Ductile iron body with blow-out proof stainless steel stems and
nickel coated ductile iron disc. Seat shall be “EPDM” and have a full 360°
continuous contact with the seating surface.

3 Valve Operators: Lever, gear operator NPS6 and over.

EXECUTION

INSTALLATION

Install rising stem valves in upright position with stem above horizontal. Ensure
sufficient room for valve stem in fully open position.

Grooved end valves to be supplied by the same manufacture of the grooved fittings.

Grooved end valves to be installed in accordance with the manufacturer’s written
installation instructions. Grooved ends to be clean and free from indentations and
projections. Gaskets to be verified as suitable for the intended service prior to installation.
Gaskets to be molded and produced by the coupling manufacturer. The grooved coupling
manufacturer’s factory trained representative to provide on-site training for contractor’s
field personnel in the use of grooving tools, application of groove, and installation of
grooved joint products. The manufacturer’s representative to periodically visit the jobsite
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and review installation. Contractor to remove and replace any joints deemed improperly
installed.

3.2 COMMISSIONING

A As part of commissioning activities, develop schedule of valves and record thereon
identifier, location, service, purchase order number and date, manufacturer, identification
data specified above.

END OF SECTION
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Part 1 GENERAL

1.1 REFERENCES

1.2

American National Standards Institute/ American Society of Mechanical Engineers
(ANSI/ASME)

A ANSI/ASME B31.1, Power Piping, (SI Edition).
American Society for Testing and Materials (ASTM)

A ASTM A125, Specification for Steel Springs, Helical, Heat-Treated.
2 ASTM A307, Specification for Carbon Steel Bolts and Studs, 60,000 PSI Tensile

Strength.
3 ASTM A563, Specification for Carbon and Alloy Steel Nuts.
Factory Mutual (FM)

Health Canada / Workplace Hazardous Materials Information System (WHMIS).
A Materials Safety Data Sheets (MSDS).
Manufacturer's Standardization Society of the Valves and Fittings Industry (MSS)

A MSS SP-58, Pipe Hangers and Supports - Materials, Design and Manufacture.
2 ANSI/MSS SP-69, Pipe Hangers and Supports - Selection and Application.
3 MSS SP-89, Pipe Hangers and Supports - Fabrication and Installation Practices.

Underwriter's Laboratories of Canada (ULC)

SYSTEM DESCRIPTION

Design Requirements

1 Construct pipe hanger and support to manufacturer's recommendations utilizing
manufacturer's regular production components, parts and assemblies.

2 Base maximum load ratings on allowable stresses prescribed by MSS SP58 or
ASME B31.1.

3 Ensure that supports, guides, anchors do not transmit excessive quantities of heat

to building structure.

4 Design hangers and supports to support systems under all conditions of
operation, allow free expansion and contraction, prevent excessive stresses from
being introduced into pipework or connected equipment.

.5 Provide for vertical adjustments after erection and during commissioning.
Amount of adjustment to be in accordance with MSS SP58.

Performance Requirements

A Design supports, platforms, catwalks, hangers, to withstand seismic events for
location as per the National Building Code
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1.3 SUBMITTALS
A Shop drawings: submit drawings stamped and signed for approval by Owner’s
Representative.
2 Closeout Submittals:
A Provide maintenance data for incorporation into manual.
1.4 DELIVERY, STORAGE, AND HANDLING
A Packing, shipping, handling and unloading:
1 Deliver, store and handle materials in accordance with manufacturer's written
instructions.
PART 2 PRODUCTS
2.1 GENERAL
A Fabricate hangers, supports and sway braces in accordance with ANSI B31.1 and MSS
SP-58 and SP-89.
2 Use components for intended design purpose only. Do not use for rigging or erection
purposes.
2.2 PIPE HANGERS
1 General requirements:

A Hangers and supports shall be cadmium planted channels or angle sections.

2 Ensure steel hangers in contact with copper piping are copper plated or epoxy
coated.

3 Provide cadmium plated threaded steel rods with nuts and washers to adjust the
duct heights.

4 All hanger rod installation to be double-nutted (top and bottom).

2 Upper attachment structural: Suspension from lower flange of [-Beam.

A Cold piping NPS 2 maximum: malleable iron C-clamp with hardened steel cup
point setscrew, locknut and carbon steel retaining clip.
A Rod: 9 mm UL listed, 13 mm FM approved.

2 Cold piping NPS 2 1/2 or greater, hot piping: Malleable iron beam clamp, eye
rod, jaws and extension with carbon steel retaining clip, tie rod, nuts and
washers, UL listed, FM approved where required to MSS-SP58 and MSS-SP69.

3 Upper attachment structural: Suspension from upper flange of [-Beam.

A Cold piping NPS 2 maximum: Ductile iron top-of-beam C-clamp with hardened
steel cup point setscrew, locknut and carbon steel retaining clip, UL listed FM
approved where required to MSS SP69.

2 Cold piping NPS 2 1/2 or greater, all hot piping: Malleable iron top-of-beam jaw-

clamp with hooked rod, spring washer, plain washer and nut UL listed, FM
approved where required.
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4 Upper attachment to concrete.

A Ceiling: Carbon steel welded eye rod, clevis plate, clevis pin and cotters with
weldless forged steel eye nut. Ensure eye 6 mm minimum greater than rod
diameter.

2 Concrete inserts: wedge shaped body with knockout protector plate UL listed FM

2.3

approved where required to MSS SP-69.

.5 Shop and field-fabricated assemblies.

A Trapeze hanger assemblies: MSS SP-89.

2 Steel brackets: MSS SP-89.
3 Sway braces for seismic restraint systems: to MSS SP-89.
.6 Hanger rods: threaded rod material to MSS SP-58.
A Ensure that hanger rods are subject to tensile loading only.
2 Provide linkages where lateral or axial movement of pipework is anticipated.
3 Do not use 22 mm or 28 mm rod.
i Pipe attachments: material to MSS SP-58.
A Attachments for steel piping: carbon steel cadmium plated.
2 Attachments for copper piping: copper plated black steel.
3 Use insulation saddles for hot pipework.
4 Oversize pipe hangers and supports for insulated pipes.

.8 Adjustable clevis: material to MSS SP-69, UL listed FM approved, where required clevis

bolt with nipple spacer and vertical adjustment nuts above and below clevis.

1 Ensure "U" has hole in bottom for rivetting to insulation shields.
9 Yoke style pipe roll: carbon steel yoke, rod and nuts with cast iron roll, to MSS SP-
69.
.10 U-bolts: carbon steel to MSS SP-69 with 2 nuts at each end to ASTM A563.
A Finishes for steel pipework: galvanized.
2 Finishes for copper, glass, brass or aluminum pipework: black with formed

portion plastic coated or epoxy coated.

A1 Pipe rollers: cast iron roll and roll stand with carbon steel rod to MSS SP-69.

RISER CLAMPS

A Steel or cast iron pipe: galvanized black carbon steel to MSS SP-58, type 42, UL listed

FM approved where required.

2 Copper pipe: carbon steel copper plated to MSS SP-58, type 42.
3 Bolts: to ASTM A307.
4 Nuts: to ASTM A563.
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PART 3 EXECUTION

3.1 MANUFACTURER’S INSTRUCTIONS

3.2

33

34

3.5

Compliance: comply with manufacturer’s written recommendations or specifications,
including product technical bulletins, handling, storage and installation instructions, and
datasheet.

INSTALLATION

Install in accordance with:

1 Manufacturer's instructions and recommendations.

HANGER SPACING
Gas piping: up to NPS 2: every 1.8 m.
Within 300 mm of each elbow.

HANGER INSTALLATION
Install hanger so that rod is vertical under operating conditions.
Adjust hangers to equalize load.

Support from structural members. Where structural bearing does not exist or inserts are
not in suitable locations, provide supplementary structural steel members, comprised of
angel iron or c-channel.

FINAL ADJUSTMENT

Adjust hangers and supports:

A Ensure that rod is vertical under operating conditions.
2 Equalize loads.

Adjustable clevis:

1 Tighten hanger load nut securely to ensure proper hanger performance.

2 Tighten upper nut after adjustment.

C-clamps:

A Follow manufacturer's recommended written instructions and torque values when

tightening C-clamps to bottom flange of beam.
Beam clamps:

A Hammer jaw firmly against underside of beam.

END OF SECTION
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Part 1 GENERAL

1.1 REFERENCES

A Canadian Gas Association (CGA)

A CSA/CGA B149.1, Natural Gas and Propane Installation Code.

2 CSAZ7396.1 Medical Gas pipeline Systems — Part 1: Pipelines for medical gases
and vacuum.

2 Canadian General Standards Board (CGSB)
A CAN/CGSB-24.3, Identification of Piping Systems.
3 National Fire Protection Association (NFPA)

A NFPA 13, Standard for the Installation of Sprinkler Systems.
2 NFPA 14, Standard for the Standpipe and Hose Systems.

1.2 SUBMITTALS
.1 Product Data:
.1 Submittals: in accordance with Section 01 33 00 - Submittal Procedures.
2 Product data to include paint colour chips, other products specified in this
section.
3 Samples:
A Submit samples in accordance with Section 01 33 00 — Submittal
Procedures.
2 Samples to include nameplates, labels, tags, lists of proposed legends.
1.3 DELIVERY, STORAGE, AND HANDLING
A Packing, shipping, handling and unloading:
.1 Deliver, store and handle in accordance with Section 01 61 00 — Common
Product Requirements.
2 Deliver, store and handle materials in accordance with manufacturer’s written
instructions.
2 Waste Management and Disposal:
.1 Construction/Demolition Waste Management and Disposal: separate waste

materials for reuse and recycling in accordance with Section 01 74 19 - Waste
Management and Disposal.

2 Dispose of unused paint coating material at official hazardous material
collections site approved by Owner’s Representative.

3 Do not dispose of unused paint coating material into sewer system, into streams,
lakes, onto ground or in locations where it will pose health or environmental
hazard.
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Part 2 PRODUCTS
2.1 MANUFACTURER’S EQUIPMENT NAMEPLATES
A Metal or plastic laminate nameplate mechanically fastened to each piece of equipment by
manufacturer.
2 Lettering and numbers to be raised or recessed.
3 Information to include, as appropriate:
.1 Equipment: Manufacturer's name, model, size, serial number, capacity.
2 Motor: voltage, Hz, phase, power factor, duty, frame size.
2.2 SYSTEM NAMEPLATES
1 Colours:
A Hazardous: red letters, white background.
2 Elsewhere: black letters, white background (except where required otherwise by
applicable codes).
2 Construction:
.1 3 mm thick laminated plastic or white anodized aluminum, matte finish, with
square corners, letters accurately aligned and machine engraved into core.
3 Sizes:
A Conform to following table:
Size # mm Sizes (mm) No. of Lines Height of Letters
(mm)
1 10 x50 1 3
2 13x75 1 5
3 13x75 2 3
4 20 x 100 1 8
5 20x 100 2 5
6 20x 200 1 8
7 25x 125 1 12
8 25x 125 2 8
9 35x200 1 20
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2 Use maximum of 25 letters/numbers per line.
Locations:
A Terminal cabinets, control panels: Use size # 5.
2 Equipment in Mechanical Rooms: Use size # 9.

2.3

24

EXISTING IDENTIFICATION SYSTEMS
Apply existing identification system to new work.

Where existing identification system does not cover for new work, use identification
system specified in this section.

Before starting work, obtain written approval of identification system from Owner’s
Representative.
IDENTIFICATION OF PIPING SYSTEMS

Identify contents by background colour marking, pictogram (as necessary), legend;
direction of flow by arrows. To CAN/CGSB 24.3 except where specified otherwise.

Pictograms:

A Where required, to Workplace Hazardous Materials Information System
(WHMIS) regulations.

Legend:
A Block capitals to sizes and colours listed in CAN/CGSB 24.3.

Arrows showing direction of flow:

A Outside diameter of pipe or insulation less than 75 mm: 100 mm long x 50 mm
high.

2 Outside diameter of pipe or insulation 75 mm and greater: 150 mm long x 50 mm
high.

3 Use double-headed arrows where flow is reversible.

Extent of background colour marking:

A To full circumference of pipe or insulation.
2 Length to accommodate pictogram, full length of legend and arrows.

Materials for background colour marking, legend, arrows:

A Pipes and tubing 20 mm and smaller: Waterproof and heat-resistant pressure
sensitive plastic marker tags.

2 All other pipes: Pressure sensitive plastic-coated cloth or vinyl with protective
overcoating, waterproof contact adhesive undercoating, suitable for ambient of
100%RH and continuous operating temperature of 150°C and intermittent
temperature of 200°C.

Colours and Legends:

A Where not listed, obtain direction from Owner’s Representative.
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2 Colours for legends, arrows, to following table:
Background colour Legend, arrows
Yellow BLACK
Green WHITE
Red WHITE
3 Background colour marking and legends for piping systems:
Contents Background colour Legend
marking
** Add design temperature
++ Add design temperature and pressure
Hot water heating Yellow HEATING SUPPLY
supply
Hot water heating Yellow HEATING RETURN
return
Make-up water Yellow MAKE-UP WTR
Domestic cold water Green DOM. CWS
supply
Domestic hot water Green DOM. HW SUPPLY
supply
Sanitary Green SAN
Plumbing vent Green SAN. VENT
2.5 VALVES, CONTROLLERS
A Brass tags 12 mm diameter with stamped identification data filled with black paint.
2 Include flow diagrams for each system, of approved size, showing charts and schedules

with identification of each tagged item, valve type, service, function, normal position,
location of tagged item.
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2.6 CONTROLS COMPONENTS IDENTIFICATION
A Identify all systems, equipment, components, controls, sensors with system nameplates
specified in section 25 05 54 — EMCS: Identification.
2 Inscriptions to include function and (where appropriate) fail-safe position, component ID
name.
2.7 LANGUAGE
A Identification to be in English.
Part3 EXECUTION
3.1 MANUFACTURER’S INSTRUCTIONS
A Compliance: comply with manufacturer’s written recommendations or specifications,
including product technical bulletins, handling, storage and installation instructions, and
datasheet.
3.2 INSTALLATION
A Perform work in accordance with CAN/CGSB-24.3 except as specified otherwise.
2 Provide ULC and/or CSA registration plates as required by respective agency.
33 NAMPLATES
A Locations:
A In conspicuous location to facilitate easy reading and identification from
operating floor.
2 Standoffs:
A Provide for nameplates on hot and/or insulated surfaces.
3 Protection
A Do not paint, insulate or cover in any way.
34 LOCATION OF IDENTIFICATION ON PIPING
1 On long straight runs in open areas in boiler rooms, equipment rooms, galleries, tunnels:
At not more than 17 m intervals and more frequently if required to ensure that at least one
is visible from any one viewpoint in operating areas and walking aisles.
2 Adjacent to each change in direction.
3 At least once in each small room through which piping or ductwork passes.
4 On both sides of visual obstruction or where run is difficult to follow.
.5 On both sides of separations such as walls, floors, partitions.
.6 Where system is installed in pipe chases, ceiling spaces, galleries, confined spaces, at
entry and exit points, and at access openings.
i At beginning and end points of each run and at each piece of equipment in run.






Belfast Consolidated School MECHANICAL IDENTIFICATION Section 23 05 53.01

Boilers Replacement Page 6

South Pinette, PEI

Project No. N040 — 20018 21 MAY 2020
.8 At point immediately upstream of major manually operated or automatically controlled

35

3.6

valves, dampers, etc. Where this is not possible, place identification as close as possible,
preferably on upstream side.

Identification to be easily and accurately readable from usual operating areas and from
access points.

A Position of identification to be approximately at right angles to most convenient
line of sight, considering operating positions, lighting conditions, risk of physical
damage or injury and reduced visibility over time due to dust and dirt.

VALVES, CONTROLLERS

Valves and operating controllers, except at plumbing fixtures, radiation, or where in plain
sight of equipment they serve: Secure tags with non-ferrous chains or closed "S" hooks.

Install one copy of flow diagrams, valve schedules mounted in frame behind non-glare
glass where directed by Owner’s Representative. Provide one copy (reduced in size if
required) in each operating and maintenance manual.

Number valves in each system consecutively.

CLEANING
Proceed in accordance with Section 01 74 00 — Cleaning.

Upon completion and verification of performance of installation, remove surplus
materials, rubbish, tools and equipment.

END OF SECTION
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Part 1 GENERAL

1.1 SUMMARY

1.2

TAB is used throughout this Section to describe the process, methods and requirements
of testing, adjusting and balancing for HVAC.

TAB means to test, adjust and balance to perform in accordance with requirements of
Contract Documents and to do other work as specified in this Section.

QUALIFICATIONS OF TAB PERSONNEL

Submit names of personnel certified to AABC, NEBB or SMACNA to perform TAB to
Owner’s Representative within 30 days of award of contract.

TAB: performed in accordance with the requirements of standard under which TAB
Firm’s qualifications are approved:

A Associated Air Balance Council, (AABC) National Standards for Total System
Balance, MN-1.

2 National Environmental Balancing Bureau (NEBB) TABES, Procedural
Standards for Testing, Adjusting, Balancing of Environmental Systems.

3 Sheet Metal and Air Conditioning Contractors’ National Association
(SMACNA), HVAC TAB HVAC Systems — Testing, Adjusting and Balancing.

Recommendations and suggested practices contained in the TAB Standard: mandatory.

Use TAB Standard provisions, including checklists, and report forms to satisfy Contract
requirements.

Use TAB standard for TAB, including qualifications for TAB Firm and Specialist and
calibration of TAB instruments.

Where instrument manufacturer calibration recommendations are more stringent than
those listed in the TAB standard, use manufacturer’s recommendations.

TAB Standard quality assurance provisions such as performance guarantees form part of
this contract.

A For systems or system components not covered in TAB standard, use TAB
procedures developed by TAB Specialist.

2 Where new procedures and requirements are applicable to Contract requirements
have been published or adopted by body responsible for TAB Standard used
(AABC, NEBB, or SMACNA), requirements and recommendations contained in
these procedures and requirements are mandatory.
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1.3 PURPOSE OF TAB

14

1.5

1.6

1.7

1.8

1.9

Test to verify proper and safe operation, determine actual point of performance, evaluate
qualitative and quantitative performance of equipment, systems and controls at design,
average and low loads using actual or simulated loads.

Adjust and regulate equipment and systems so as to meet specified performance
requirements and to achieve specified interaction with other related systems under normal
and emergency loads and operating conditions.

Balance systems and equipment to regulate flow rates to match load requirements over
full operating ranges.

EXCEPTIONS

TAB of systems and equipment regulated by codes, standards to be to satisfaction of
authority having jurisdiction.

CO-ORDINATION

Schedule time required for TAB (including repairs, re-testing) into project construction
and completion schedule so as to ensure completion before acceptance of project.

Do TAB of each system independently and subsequently, where interlocked with other

systems, in unison with those systems.

PRE-TAB REVIEW

Review contract documents before project construction is started and confirm in writing
to Owner’s Representative adequacy of provisions for TAB and other aspects of design
and installation pertinent to success of TAB.

Review specified standards and report to Owner’s Representative in writing all proposed
procedures which vary from standard.

During construction, co-ordinate location and installation of TAB devices, equipment,
accessories, measurement ports and fittings.

START-UP

Follow start-up procedures as recommended by equipment manufacturer unless specified
otherwise.

Follow special start-up procedures specified elsewhere in other Divisions.

OPERATION OF SYSTEMS DURING TAB

Operate systems for length of time required for TAB and as required by Owner’s
Representative for verification of TAB reports.

START OF TAB

Notify Owner’s Representative seven (7) working days prior to start of TAB.
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1.10

1.11

1.12

1.13

Start TAB when building is essentially completed, including:

.1 Installation of ceilings, doors, windows, other construction affecting TAB.
2 Application of weatherstripping, sealing, caulking.

3 All pressure, leakage, other tests specified elsewhere in other Divisions.

4 All provisions for TAB installed and operational.

Start-up, verification for proper, normal and safe operation of mechanical and associated
electrical and control systems affecting TAB including but not limited to:

A Proper thermal overload protection in place for electrical equipment.

2 Liquid systems:

.1 Flushed, filled, vented.

2 Correct pump rotation.

3 Strainers in place, baskets clean.

4 Isolating and balancing valves installed, open.

.5 Calibrated balancing valves installed, at factory settings.
.6 Chemical treatment systems complete, operational.

APPLICATION TOLERANCES

Do TAB to following tolerances of design values:

A Hydronic systems: plus or minus 10 %.

ACCURACY TOLERANCES

Measured values to be accurate to within plus or minus 2 % of actual values.

INSTRUMENTS

Prior to TAB, submit to Owner’s Representative list of instruments to be used together
with serial numbers.

Calibrate in accordance with requirements of most stringent of referenced standard for
either applicable system or HVAC system.

Calibrate within 3 (three) months of TAB. Provide certificate of calibration to Owner’s

Representative.

SUBMITTALS

Submit, prior to commencement of TAB:

Proposed methodology and procedures for performing TAB if different from referenced
standard.
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1.14 PRELIMINARY TAB REPORT

A Submit for checking and approval of Owner’s Representative, prior to submission of

formal TAB report, sample of rough TAB sheets. Include:

A Details of instruments used.
2 Details of TAB procedures employed.
3 Calculations procedures.

4 Summaries.

1.15 TAB REPORT
A Format to be in accordance with referenced standard.
2 TAB report to show results in SI units and to include:
A Project record drawings.
2 System schematics.

3 Submit 3 (three) copies of TAB Report to Owner’s Representative for verification and
approval, in English in D-ring binders, complete with index tabs.

1.16 VERIFICATION
A Reported results subject to verification by Owner’s Representative.
Provide manpower and instrumentation to verify up to 30% of reported results.

Number and location of verified results to be at discretion of Owner’s Representative.

NV N

Bear costs to repeat TAB as required to satisfaction of Owner’s Representative.

1.17 SETTINGS

A After TAB is completed to satisfaction of Owner’s Representative, replace drive guards,
close access doors, lock devices in set positions, ensure sensors are at required settings.

2 Permanently mark settings to allow restoration at any time during life of facility.
Markings not to be eradicated or covered in any way.

1.18 COMPLETION OF TAB

A TAB to be considered complete when final TAB Report received and approved by
Owner’s Representative.

1.19 HYDRONIC SYSTEMS

A Definitions: for purposes of this section, to include low pressure hot water heating
systems.

2 Standard: TAB to be to most stringent of TAB standards of AABC or NEBB.
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3 Do TAB of systems, equipment, components, controls specified in other Divisions.

4 Measurements: to include, but not limited to, following as appropriate for systems,
equipment, components, controls: flow rate, static pressure, pressure drop (or loss),
temperature, specific gravity, density, RPM, electrical power, voltage, noise, vibration.

.5 Locations of equipment measurement: to include, but not be limited to, following as
appropriate:

A Inlet and outlet of pump, control valve, other equipment causing changes in
conditions.

2 At controllers, controlled device.

.6 Locations of systems measurements to include, but not be limited to, following as
appropriate: supply and return of primary and secondary loops (main, main branch,
branch, sub-branch) of all hydronic systems.

1.20 OTHER TAB REQUIREMENTS

A Measurement of noise and vibration from equipment specified in Mechanical Division.

A Vibration measurements around each piece of rotating equipment.

2 Sound measurements in each octave band around each piece of rotating
equipment.

Part 2 Products (NOT applicable)

Part 3 Execution (NOT applicable)

END OF SECTION
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Part 1 GENERAL

1.1 REFERENCES

American Society of Heating, Refrigeration and Air Conditioning Engineers (ASHRAE)
A ASHRAE Standard 90.1, Energy Efficient Design of New Buildings Except
Low-Rise Residential Buildings (Including all Addenda).

American Society for Testing and Materials (ASTM)

A ASTM B209M, Standard Specification for Aluminum and Aluminum Alloy
Sheet and Plate Metric.

2 ASTM C335, Standard Test Method for Steady State Heat Transfer Properties of
Horizontal Pipe Insulation.

3 ASTM C411, Standard Test Method for Hot-Surface Performance of High-
Temperature Thermal Insulation.

4 ASTM (C449/C449M, Standard Specification for Mineral Fibre-Hydraulic-
Setting Thermal Insulating and Finishing Cement.

.5 ASTM C533 Standard specification for Calium Silicate Insulation Block and
Pipe.

.6 ASTM C547 Standard Specification for Mineral Fibre Pipe Insulation.

7 ASTM C795, Standard Specification for Thermal Insulation for Use in Contact
with Austenitic Stainless Steel.

.8 ASTM (921, Standard Practice for Determining the Properties of Jacketing
Materials for Thermal Insulation.

9 ASTM D1784, Standard Specification for Rigid Poly(Vinyl Chloride) (PVC)
Compounds and Chlorinated Poly(Vinyl Chloride) (CPVC) Compounds.

Canadian General Standards Board (CGSB)

A CGSB 51-GP-52Ma, Vapour Barrier, Jacket and Facing Material for Pipe, Duct
and Equipment Thermal Insulation.

2 CAN/CGSB-51.53, Poly (Vinyl Chloride) Jacketting Sheet, for Insulated Pipes,
Vessels and Round Ducts

Department of Justice Canada (Jus)

.1 Canadian Environmental Assessment Act (CEAA), c. 37.
2 Canadian Environmental Protection Act, (CEPA), c. 33.
3 Transportation of Dangerous Goods Act (TDGA), c. 34.

Health Canada/Workplace Hazardous Materials Information System (WHMIS)
A Material Safety Data Sheets.

Manufacturer's Trade Associations
1 Thermal Insulation Association of Canada (TIAC): National Insulation
Standards.

Underwriters' Laboratories of Canada (ULC)
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A CAN/ULC-S102, Surface Burning Characteristics of Building Materials and
Assemblies.

8 National Energy Code of Canada for Buildings (NECB).

1.2 DEFINITIONS

A For purposes of this section:
A "CONCEALED" - insulated mechanical services in suspended ceilings and non-
accessible chases and furred-in spaces.
2 "EXPOSED" - will mean "not concealed" as defined herein.

2 TIAC ss:
A CRF: Commercial Rectangular Finish
2 CPF: Commercial Piping Finish.

1.3 SUBMITTALS
A Submittals: in accordance with Section 01 33 00 - Submittal Procedures.
2 Product Data:
A Submit manufacturer's printed product literature, specifications and datasheet in

accordance with Section 01 33 00 - Submittal Procedures. Include product

characteristics, performance criteria, and limitations.

A Submit two copies of Workplace Hazardous Materials Information
System (WHMIS) Material Safety Data Sheets (MSDS) in accordance
with Section 01 33 00 - Submittal Procedures.

3 Shop Drawings:

A Submit shop drawings in accordance with Section 01 33 00 - Submittal
Procedures.
4 Samples:
A Submit samples in accordance with Section 01 33 00 - Submittal Procedures.
2 Submit for approval: complete assembly of each type of insulation system,

insulation, coating, and adhesive proposed. Mount sample on 12 mm plywood
board. Affix label beneath sample indicating service.

.5 Quality assurance submittals: submit following in accordance with Section 01 33 00 -
Submittal Procedures.
A Certificates: submit certificates signed by manufacturer certifying that materials
comply with specified performance characteristics and physical properties.
2 Instructions: submit manufacturer's installation instructions to Owner’s
Representative.
14 QUALITY ASSURANCE

1 Qualifications:
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A Installer: certified in performing work of this Section, and have at least 5 years
successful experience in this size and type of project, qualified to standards of
TIAC.
1.5 DELIVERY, STORAGE AND HANDLING
A Packing, shipping, handling and unloading:
1 Deliver, store and handle in accordance with manufacturer's written instructions
and Section 01 61 00 - Common Product Requirements.
2 Deliver, store and handle materials in accordance with manufacturer's written
instructions.
3 Deliver materials to site in original factory packaging, labeled with

manufacturer's name, address.

2 Storage and Protection:
.1 Protect from weather, construction traffic.
2 Protect against damage.
3 Store at temperatures and conditions required by manufacturer.
3 Waste Management and Disposal:
A Construction/Demolition Waste Management and Disposal: separate waste

materials for reuse and recycling in accordance with Section 01 74 19 - Waste
Management and Disposal.

2 Place excess or unused insulation and insulation accessory materials in
designated containers.

3 Divert unused metal materials from landfill to metal recycling facility approved
by Owner’s Representative.

4 Dispose of unused adhesive material at official hazardous material collections

site approved by Owner’s Representative.

PART 2 PRODUCTS

2.1 FIRE AND SMOKE RATING

1 In accordance with CAN/ULC-S102.
A Maximum flame spread rating: 25.
2 Maximum smoke developed rating: 50.

2.2 INSULATION

A Mineral fibre specified includes glass fibre, rock wool, slag wool.

2 Thermal conductivity ("k" factor) not to exceed specified values at 24 °C mean
temperature when tested in accordance with ASTM C335.

3 TIAC Code A-2: Rigid moulded calcium silicate in sections and blocks, and with special
shapes to suit project requirements.
A Insulation: to ASTM C533.
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2.3

24

2.5

2.6

2.7

2 Maximum "k" factor: to 0.075 W/m °C @ 500 °C .
3 Design to permit periodic removal and re-installation.

TIAC Code A-3: Rigid moulded mineral fibre with factory applied vapour retarder
jacket.

A Mineral fibre: to CAN/ULC-S702 and ASTM C547.

2 Jacket: to CGSB 51-GP-52Ma.

3 Maximum "k" factor: to CAN/ULC-S702.

Maximum "k" factor: 0.039 W/m — oC.

A To be certified by manufacturer to be free of potential stress corrosion cracking
corrodants
2 Flame spread index less than 25, and smoke developed index less than 50.

INSULATION SECUREMENT

Tape: Self-adhesive, aluminum, plain reinforced, 50 mm wide minimum.
Contact adhesive: Quick setting.

Canvas adhesive: Washable.

Tie wire: 1.5 mm diameter stainless steel.

Bands: Stainless steel, 19 mm wide, 0.5 mm thick.

CEMENT

Thermal insulating and finishing cement:

A Hydraulic setting or air drying on mineral wool, to ASTM C449/C449M.
VAPOUR RETARDER LAP ADHESIVE

Water based, fire retardant type, compatible with insulation.

INDOOR VAPOUR RETARDER FINISH

Vinyl emulsion type acrylic, compatible with insulation.

JACKETS

Polyvinyl Chloride (PVC):

A One-piece moulded type and sheet to ASTM D1784 with pre-formed shapes as
required.

2 Colours: to match adjacent finish paint. Confirm colour with Owner’s
Representative.

3 Minimum service temperatures: -20°C.
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4 Maximum service temperature: 65°C.
.5 Moisture vapour transmission: 0.02 perm.
.6 Thickness: 0.55 mm.
i Fastenings:
1 Use solvent weld adhesive compatible with insulation to seal laps and
joints.
2 Tacks.
3 Pressure sensitive vinyl tape of matching colour.
.8 Special requirements:
A Indoor: flame spread rating 25, smoke developed rating 50.
2 Outdoor: UV rated material at least 0.5 mm thick.
2 Canvas:
A 220gm/m? cotton, plain weave, treated with dilute fire retardant lagging adhesive
to ASTM C921.
2 Lagging adhesive: Compatible with insulation.
3 Aluminum:
1 To ASTM B209.
2 Thickness: 0.50 mm sheet.
3 Finish: Embossed or corrugated.
4 Joining: Longitudinal and circumferential slip joints with 50 mm laps.
.5 Fittings: 0.5 mm thick die-shaped fitting covers with factory-attached protective
liner.
.6 Metal jacket banding and mechanical seals: stainless steel, 19 mm wide, 0.5 mm
thick at 300 mm spacing.
4 Stainless steel:
1 Type: 304 or type 316.
2 Thickness: 0.25 mm.
3 Finish: Smooth.
4 Joining: Longitudinal and circumferential slip joints with 50 mm laps.
.5 Fittings: 0.5 mm thick die-shaped fitting covers with factory-attached protective
liner.
.6 Metal jacket banding and mechanical seals: stainless steel, 19 mm wide, 0.5 mm
thick at 300 mm spacing.
PART 3 EXECUTION
3.1 MANUFACTURE’S INSTRUCTIONS
A Compliance: comply with manufacturer’s written recommendations or specifications,

including product technical bulletins, handling, storage and installation instructions, and
datasheet.
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3.2 PRE- INSTALLATION REQUIREMENT

3.3

34

35

Pressure testing of piping systems and adjacent equipment to be complete, witnessed and
certified.

Surfaces to be clean, dry, free from foreign material.

INSTALLATION
Install in accordance with TIAC National Standards.
Apply materials in accordance with manufacturer’s instructions and this specification.

Use two layers with staggered joints when required nominal wall thickness exceeds 75
mm.

Maintain uninterrupted continuity and integrity of vapour retarder jacket and finishes.
A Install hangers, supports outside vapour retarder jacket.

Supports, Hangers:
A Apply high compressive strength insulation, suitable for service, at oversized
saddles and shoes where insulation saddles have not been provided.

INSTALLATION OF ELASTOMERIC INSULATION
Insulation to remain dry. Overlaps to manufacturer’s instructions. Ensure tight joints.

Provide vapour retarder as recommended by manufacturer.

PIPING INSULATION SCHEDULES

Includes valves, valve bonnets, strainers, flanges and fittings unless otherwise specified.
Insulate vent pipes 3.0 m from roof penetration.

TIAC Code: A-2.

A Insulation securements: 18 ga SS wire or 12 x 0.51 mm SS bands at 300 mm oc.
2 Seals: lap seal adhesive, lagging adhesive.

3 Installation: TIAC Code: 1501-H.

TIAC Code: A-3.

1 Securements: Tape at 300 mm oc.

2 Seals: VR lap seal adhesive, VR lagging adhesive.
3 Installation: TIAC Code: 1501-C.

Thickness of insulation to be as listed in following table.

A Run-outs to individual units and equipment not exceeding 4000 mm long.

2 Do not insulate exposed runouts to plumbing fixtures, chrome plated piping,
valves, fittings.
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Application | Temp °C | TIAC Pipe sizes (NPS) and insulation thickness (mm)
code
Run out tol [11/4t02 21/2t04 |5t06 |8 &over
Hot Water
Heating 60 - 94 A-3 25 38 38 38 38 38
Hot Water
Heating up to 59 A-3 25 25 25 25 38 38
Domestic
HWS A-3 25 | 25 25 38 38 38
Domestic
CWS A-3 25 25 25 25 25 25
5 Finishes:
A Exposed indoors: PVC jacket.
2 Exposed in mechanical rooms: PVC jacket.
3 Concealed, indoors: canvas on valves, fittings. No further finish.
4 Use vapour retarder jacket on TIAC code A-3 insulation compatible with
insulation.
.5 Finish attachments: SS screws or bands, at 150 mm oc. Seals: wing or closed.
.6 Installation: To appropriate TIAC code CPF/1 through CPF/5.
3.6 CLEANING
A Proceed in accordance with Section 01 74 00 — Cleaning.
2 Upon completion and verification of performance of installation, remove surplus

materials, excess materials, rubbish, tools and equipment.

END OF SECTION
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Part 1 GENERAL

1.1 REFERENCES

1.2

1.3

PART 2

2.1

PART 3

3.1

f> RV TN U VORI R

American Society for Testing and Materials International (ASTM)

1 ASTM E202 — Standard Test Methods for Analysis of Ethylene Glycols and
Propylene Glycols.

Health Canada / Workplace Hazardous Materials Information System (WHMIS).
A Material Safety Data Sheets (MSDS).

SUBMITTALS
Product Data:

A Submit manufacturer’s printed product literature, specifications and datasheet in
accordance with Section 01 33 00 — Submittal Procedures. Include product
characteristics, performance criteria, and limitations.

DELIVERY, STORAGE, AND HANDLING
Packing, shipping, handling and unloading.

.1 Deliver, store and handle in accordance with manufacturer’s written instructions
and Section 01 61 00 — Common Product Requirements.

Waste Management and Disposal:

A Construction / Demolition Waste Management and Disposal: separate waste
materials for reuse and recycling in accordance with Section 01 74 21 -
Construction / Demolition Waste Management and Disposal.

PRODUCTS

CLEANING SOLUTIONS

Low foaming detergent at all temperatures

No pH neutralization required

Designed for use on most metals including aluminium
Bio-degradable

Phosphate Free

Nitrite Free

EXECUTION

CLEANING HYDRONIC SYSTEMS

Timing
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1

Systems to be operational, hydrostatically tested and with safety devices functional,
before cleaning is carried out.

2 Cleaning Agency:

.1 Retain qualified water treatment specialist to perform system cleaning.

3 Install instrumentation such as flow meters, orifice plates, pitot tubes, flow metering
valves only after cleaning is certified as complete by water treatment specialist.
4 Cleaning procedures:
A Provide detailed report outlining proposed cleaning procedures at least 4 weeks

B L=

prior to proposed starting date. Report to include:
Cleaning procedures, flow rates, elapsed time.
Chemicals and concentrations to be used.
Inhibitors and concentrations.

Specific requirements for completion of work.

Special precautions for protecting piping system materials and
components.

.6 Complete analysis of water to be used to ensure water will not damage

systems or equipment.

.5 Conditions at time of cleaning of systems

A
2

Systems to be free from construction debris, dirt and other foreign material.

Control valves to be operational, fully open to ensure that terminal units can be
cleaned properly.

.3 Strainers to be clean prior to initial fill.

4 Install temporary filters on pumps not equipped with permanent filters.

.5 Install pressure gauges on strainers to detect plugging.

.6 Report on Completion of Cleaning

A When cleaning is completed, submit report, complete with certificate of

compliance with specifications of cleaning component supplier.
7 Hydronic Systems:

A Flush system thoroughly with water, back flush pump, strainers, blow down
drain valves and risers to remove all loose debris. Remove accumulated sludge
in boilers if necessary.

2 Then add 2% solution of low foaming detergent to the system through a by-pass
feeder or another feeding device.

3 Circulate for 36 hours at 82° C. For chilled systems, circulate at least 48 hours
at ambient temperature.

4 During recirculation, back flush strainers, drain valves and risers at their lowest
point once every 8 hours.

.5 Drain cleaning water completely.

6 Then fill and drain system several times. Circulate 30 minutes every time the

system is refilled.
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i Bleed system at several points until water is clear and non-foaming. Clean
pump strainers.
.8 Draw a water sample from the system and send it to out laboratory for analysis.
9 If the laboratory report is satisfactory, the system must then be treated with the

appropriate formula.

3.2 START-UP OF HYDRONIC SYSTEMS
A After cleaning is completed and system is filled:
1 Establish circulation and expansion tank level, set pressure controls.
2 Ensure air is removed.
3 Check pumps to be free from air, debris, possibility of cavitation when system

is at design temperature.

4 Dismantle system pumps used for cleaning, inspect, replace worn parts, install
new gaskets and new set of seals.

.5 Clean out strainers repeatedly until system is clean.

Commission water treatment systems as specified in Section 23 25 00 - HVAC
Water Treatment.

7 Check water level in expansion tank with cold water with circulating pumps
OFF and again with pumps ON.

.8 Repeat with water at design temperature.

9 Check pressurization to ensure proper operation and to prevent water hammer,
flashing, cavitation. Eliminate water hammer and other noises.

.10 Bring system up to design temperature and pressure slowly over a 48 hour
period.

A1 Perform TAB as specified in Section 23 05 93 - Testing, Adjusting and
Balancing (TAB).

12 Adjust pipe supports, hangers, springs as necessary.

13 Monitor pipe movement, performance of expansion joints, loops, guides,
anchors.

14 If sliding type expansion joints bind or if bellows type expansion joints flex
incorrectly, shut down system, re-align, repeat start-up procedures.

15 Re-tighten bolts, etc. using torque wrench, to compensate for heat-caused
relaxation. Repeat several times during commissioning.

.16 Check operation of drain valves.

17 Adjust valve stem packings as systems settle down.

18 Fully open all balancing valves (except those that are factory-set).
.19 Check operation of over-temperature protection devices on circulating pumps.

.20 Adjust alignment of piping at pumps to ensure flexibility, adequacy of pipe
movement, absence of noise or vibration transmission.

3.3 CLEANING

A Provide in accordance with Section 01 74 00 — Cleaning.
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2 Upon completion and verification of performance of installation, remove surplus

materials, excess materials, rubbish, tools and equipment.

END OF SECTION
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Part 1 GENERAL

1.1 REFERENCES

1.2

American Society of Mechanical Engineers (ASME)

1 ASME-B16.3, Malleable-Iron Threaded Fittings.
2 ASME-B16.9, Factory-Made Wrought Steel Buttwelding Fittings.

American Society for Testing and Materials (ASTM)

A ASTM A47/A47M, Standard Specification for Ferritic Malleable Iron Castings.

2 ASTM A53/A53M, Standard Specification for Pipe, Steel, Black and Hot-
Dipped, Zinc Coated, Welded and Seamless.

3 ASTM B61,Standard Specification for Steam or Valve Bronze Castings.
4 ASTM B75M, Standard Specification for Seamless Copper Tube.

Canadian Standards Association (CSA)

A CAN/CSA-B139, Installation Code for Oil Burning Equipment.
2 CAN/CSA-B140.0, General Requirements for Oil Burning Equipment.

Health Canada/Workplace Hazardous Materials Information Systems

A Material Safety Data Sheets (MSDS)

Manufacturers Standardization Society of the Valve and Fitting Industry (MSS)
.1 MSS-SP-80, Bronze Gate, Globe, Angle and Check Valves.

SUBMITTALS

Submittals in accordance with Section 01 33 00 — Submittal Procedures

Product Data

A Submit manufacturer’s printed product literature, specifications and datasheet for

piping, fittings and equipment.
A Indicate on manufacturer’s catalogue literature the following: valves

Submit WHMIS MSDS in accordance with Section. Indicate VOC’s for adhesive and
solvents during application and curing Section 02 62 00.01 — Hazardous Materials.

Test Reports: submit certified test reports from approved independent testing
laboratories indicating compliance with specifications for specified performance
characteristics and physical properties.

Certificates: submit certificates signed by manufacturer certifying that materials comply
with specified performance characteristics and physical properties.

Instructions: submit manufacturer’s installation instructions.

Closeout submittals: submit maintenance and engineering data for incorporation into
manual specified in Section 01 78 00 — Closeout Submittals
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1.3 QUALITY ASSURANCE
A Pre-Installation Meeting:
A Convene pre-installation meeting one week prior to beginning work of this
Section and on-site installations.
A Verify project requirements.
2 Review installation and substrate conditions
3 Co-ordination with other building subtrades.
4 Review manufacturer’s installation instructions and warranty

requirements.

2 Health and Safety:

A Do construction occupational health and safety in accordance with Section 01 35
29.06— Health and Safety Requirements.
3 Trades people to have journeyperson qualifications.
1.4 DELIVERY, STORAGE AND HANDLING
A Waste Management and Disposal:
A Separate waste materials for reuse and recycling in accordance with Section 01
74 21 — Construction/Demolition Waste Management and Disposal
2 Remove from site and dispose of packaging materials at appropriate recycling
facilities.
3 Collect and separate for disposal paper, plastic, polystyrene, corrugated

cardboard, packaging material in appropriate on-site bins for recycling in
accordance with Waste Management Plan (WMP).

4 Separate for reuse and recycling and place in designated containers, steel, metal,
plastic waste in accordance WMP.

.5 Place materials defined as hazardous or toxic in designated containers.
Handle and dispose of hazardous materials in accordance with Canadian

Environmental Protection Act (CEPA), Transportation of Dangerous Goods Act
(TDGA), Regional and Municipal regulations.

i Divert unused metal materials from landfill to metal recycling facility as
approved by Owner’s Representative.

.8 Unused paint, coating materials must be disposed of at official hazardous
material collection site as approved by Owner’s Representative.

9 Unused sealant materials must not be disposed of into sewer system, into
streams, lakes, onto ground or in other location where it will pose health or
environmental hazard.

PART 2 PRODUCTS
2.1 ABOVE GROUND
.1 Steel: to ASTM A53/A53M, Schedule 40, continuous weld or electric resistance welded,

screwed.
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2 Copper: type K, soft copper tubing, to ASTM B75M, in continuous lengths.

2.2

2.3

2.4

2.5

2.6

2.7

2.8

STEEL PIPE COATING

Bituminous paint: in accordance with manufacturer's recommendations for exterior above
ground or galvanized.

JOINTING MATERIAL

Screwed fittings: Teflon or pulverized lead paste. In accordance with manufacturers
recommendations.

Soldered fittings: 95/5.

FITTINGS
Steel:

.1 Malleable iron: screwed, banded, Class 150 to ASME-B16.3.
2 Welding: butt-welding to ASME-B16.9.

3 Unions: malleable iron, brass to iron, ground seat, screwed, to ASTM
A47/A47M.

4 Nipples: Schedule 40, to ASTM AS53/AS53M.

Copper:

A Piping: soldered type.

2 Connections to equipment: flared.

GATE VALVES

NPS 2 and under, screwed bonnet:

A Rising stem: to MSS-SP-80, Class 125, 860 kPa, bronze body, solid wedge disc
as specified under Section 23 05 23.01 — Valves - Bronze.

GLOBE VALVES

NPS 2 and under, screwed:

.1 To MSS-SP-80, Class 125, 860 kPa, bronze body, screwed over bonnet,
renewable bronze disc as specified under Section 23 05 23.01 — Valves — Bronze.

BALL VALVES

NPS 2 and under:

.1 Bronze body, screwed ends, TFE seal, hard chrome ball, 4 MPa, WOG as
specified under Section 23 05 23.01 — Valves - Bronze.

OIL FILTER

Duplex type replaceable cartridge type as recommended by oil burner manufacturer.

Furnish spare filter cartridge.

Capacity: as indicated.
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PART 3 EXECUTION

3.1 PIPING

3.2

33

34

Install oil piping system in accordance with CAN/CSA-B139 and CAN/CSA-B140.0.
Suction and return piping inside building (above ground):

A Steel, with screwed fittings in trench below floor or run on floor protected by 6
mm checkered aluminum plate cover in traffic areas.

Install filter and gate valve at burners.
3 Where suction line enters building, install union, gate valve, anti-syphon device

and cap (for priming purposes).
VALVES

Install valves with stems upright or horizontal unless approved otherwise by Owner’s
Representative.

Install ball valves at branch take-offs, to isolate pieces of equipment and as indicated.

Install globe valves for balancing and in by-pass around control valves.

OIL FILTERS
Install as indicated

At time of Substantial Completion, replace filter cartridge with new.

CLEANING AND START-UP

In accordance with Section 23 08 02 - Cleaning and Start-Up of Mechanical and Piping
Systems, supplemented as specified herein.

Clean strainers and filters.

Dispose of fuel oil used for flushing out in accordance with requirements of authority
having jurisdiction.

Check entire installation is approved by authority having jurisdiction.

Perform cleaning operations as specified in Section 01 74 00 — Cleaning and in
accordance with manufacturer’s recommendations.

On completion and verification of performance of installation, remove surplus materials,
excess materials, rubbish, tools and equipment.

END OF SECTION
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Part 1 GENERAL

1.1 REFERENCES

A American Society of Mechanical Engineers (ASME).
A ASME B16.1,Gray Iron Pipe Flanges and Flanged Fittings: Classes 25, 125, and
250.
2 ASME B16.3, Malleable Iron Threaded Fittings: Classes 150 and 300.

3 ASME B16.5, Pipe Flanges and Flanged Fittings: NPS through NPS 24
Metric/Inch Standard.

ASME B16.9, Factory-Made Wrought Buttwelding Fittings.

.5 ASME B18.2.1, Square Hex, Heavy Hex and Askew Head Bolts and Hex, Heavy
Hex, Hex Flange. Loded Head and Lag Screws (Inch Series).

.6 ASME B18.2.2, Nuts for General Applications: Machine Screw Nuts, Hex,
Square, Hex Flange, and Coupling Nuts (Inch Series).
2 American Society for Testing and Materials International, (ASTM).

A ASTM A47/A47M, Standard Specification for Ferritic Malleable Iron Castings.

2 ASTM AS53/A53M, Standard Specification for Pipe, Steel, Black and Hot-
Dipped, Zinc Coated Welded and Seamless.

3 ASTM A536, Standard Specification for Ductile Iron Castings.
ASTM B61, Standard Specification for Steam or Valve Bronze Castings.

.5 ASTM B62, Standard Specification for Composition Bronze or Ounce Metal
Castings.

.6 ASTM E202, Standard Test Method for Analysis of Ethylene Glycols and
Propylene Glycols.

3 American Water Works Association (AWWA).
A AWWA C111, Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings.
4 Canadian Standards Association (CSA International).

A CSA B242, Groove and Shoulder Type Mechanical Pipe Couplings.
2 CAN/CSA W48, Filler Metals and Allied Materials for Metal Arc Welding.

.5 Manufacturer's Standardization of the Valve and Fittings Industry (MSS).

.1 MSS-SP-67, Butterfly Valves.
2 MSS-SP-70, Cast Iron Gate Valves, Flanged and Threaded Ends.
3 MSS-SP-71, Cast Iron Swing Check Valves Flanged and Threaded Ends.
4 MSS-SP-80, Bronze Gate, Globe, Angle and Check Valves.
.5 MSS-SP-85, Cast Iron Globe and Angle Valves, Flanged and Threaded Ends.
.6 Province of PEI Boiler, Pressure Vessel and Compressed Gas Regulations.
1.2 SUBMITTALS

A Submit shop drawings in accordance with Section 01 33 00 — Submittal Procedures.
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1.3

14

PART 2

2.1

2.2

2

[

Closeout Submittals.

1

Provide maintenance data for incorporation into manual specified in Section 01
78 00 — Closeout Submittals, and include the following:

A Special servicing requirements.

Grooved joint couplings and fittings to be indicated on product submittals and to be
specifically identified with the applicable style or series designation.

Grooved products manufacturer to supply on site tools and products for installation
training.

All grooved products to be of one manufacturer.

Groove products to have current CRN numbers.

DELIVERY, STORAGE AND HANDLING

Waste Management and Disposal.

1

Separate waste materials for reuse and recycling in accordance with Section 01
74 19 — Waste Management and Disposal.

Remove from site and dispose of packaging materials at appropriate recycling
facilities.

Collect and separate for disposal, paper, plastic, polystyrene, corrugated
cardboard, packaging material in appropriate on-site bins for recycling in
accordance with Waste Management Plan.

Fold up metal and plastic banding, flatten and place in designated area for
recycling.

MAINTENANCE

Extra Materials.

1

Provide following spare parts:

A Valve seats: one for every ten valves, each size. Minimum one.
Discs: one for every ten valves, each size. Minimum one.

Stem packing: one for every ten valves, each size. Minimum one.
Valve handles: two of each size.

n B~ WL

Gaskets for flanges: one for every ten flanges.

PRODUCTS

PIPE

Steel pipe: to ASTM A53/A53M, Grade B as follows:

1

To NPS 6: schedule 40.

PIPE JOINTS

NPS 2 and under: screwed fittings with PTFE tape or lead-free pipe dope.
NPS 2-1/2 and over: welding fittings and flanges to CAN/CSA W48.
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3 Roll grooved: rigid coupling to CSA B242.

4 Flexible couplings to CSA B242 to be used where noted on drawings and on elbows
utilized on expansion joints.

5 Flanges: plain ASME, B16.1, raised face, slip-on or weld neck to ASME B16.5.

.6 Orifice flanges: slip-on raised face, 2100 kPa.

i Flange gaskets: to AWWA C111

.8 Pipe thread: taper.

9 Bolts and nuts: to ASME B18.2.1 and ASME B18.2.2.

.10 Roll grooved coupling gaskets: NPS 2 to 8, type EHP, EPDM high performance, -40°C to
+120°C for continuous operation, NPS 10 and above type EPDM, -30°C to +110°C for
continuous acceptable on hot hater, glycol water, chilled water and condenser water.

2.3 FITTINGS
.1 Screwed fittings: malleable iron, to ASME B16.3, Class 150.
2 Pipe flanges and flanged fittings:
.1 Cast iron: to ASME B16.1, Class 125.
2 Steel: to ASME B16.5.
Butt-welding fittings: steel, to ASME B16.9.
4 Unions: malleable iron, to ASTM A47/A47M and ASME B16.3.
Fittings for roll grooved piping: malleable iron to ASTM A47/A47M, ductile iron to
ASTM A536.
24 VALVES
A Connections:
A NPS2 and smaller: screwed ends.
2 NPS2.1/2 and larger: Flanged or grooved ends.
2 Gate valves: to MSS-SP-70 and MSS-SP-80 Application: Isolating equipment, control
valves, pipelines:
1 NPS 2 and under:
A Mechanical Rooms: Class 125 rising stem, solid wedge disc, as specified
Section 23 05 23.01 — Valves — Bronze.
2 Elsewhere: Class 125, non- rising stem, solid wedge disc, as specified
Section 23 05 23.01 — Valves — Bronze.
2 NPS 2-1/2 and over:
.1 Mechanical Rooms: rising stem, solid wedge disc, lead free bronze trim,
as specified Section 23 05 23.02 — Valves — Cast Iron.
2 Elsewhere: Non- rising stem, solid wedge disc, lead free bronze trim, as
specified Section 23 05 23.02 — Valves — Cast Iron.
3 Butterfly valves: to MSS-SP-67 Application: Isolating cells or section of multiple

component equipment (eg. multi-section coils, multi-cell cooling towers).
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A NPS 2-1/2 and over: Lug type or Grooved ends: as specified Section 23 05 17 —

Pipe Welding.
4 Globe valves: to MSS-SP-80 and 85 Application: Throttling, flow control, emergency
bypass.
1 NPS 2 and under:
A Mechanical Rooms: with plug disc, as specified Section 23 05 23.01 —
Valves — Bronze.
2 Elsewhere: Globe, with composition disc, as specified Section 23 05

23.01 — Valves - Bronze.

2 NPS 2-1/2 and over:

.1 With composition bronze disc, bronze trim, as specified Section 23 05
23.02 — Valves — Cast Iron.

.5 Balancing, for TAB:

A Sizes: Calibrated balancing valves, as specified this section.
2 NPS 2 and under:

A copper alloy body threaded and, 2.1 MPa rating, globe style, self sealing
measuring ports for temperature or pressure probes, locking tamper proof

setting.

2 Mechanical Rooms and Elsewhere: Globe, with plug disc as specified
Section 23 05 23.01 - Valves — Bronze.

3 In lieu of standard malleable iron or copper fittings the Contractor may
install the following component system:
A Union port fitting with air vent and pressure/temperature port.
2 Balancing valve, strainer with drain valve, ball valve

combination may also be used.
3 NPS 2 -1/2 and over:

A Ductile iron body, flanged or grooved connections, 1700 kPa rating
minimum, globe style, self sealing measurement parts for temperature or
pressure probes, locking tamper proof setting.

.6 Drain valves: Gate, Class 125 non-rising stem, solid wedge disc, as specified Section 23
05 23.01 — Valves - Bronze.

i Bypass valves on gate and globe valves NPS 8 and larger: NPS % as specified Section 23
05 23.01 — Valves - Bronze.

.8 Swing check valves: to MSS-SP-71.

1 NPS 2 and under:

A Class 125 swing, with composition disc, as specified Section 23 05 23.01
— Valves - Bronze.

2 NPS 2-1/2 and over:

A Flanged or grooved ends: as specified Section 23 05 23.02 — Valves —
Cast Iron.

9 Silent check valves:






Belfast Consolidated School HYDRONIC SYSTEM STEEL Section 23 21 13.02

Boilers Replacement Page 5
South Pinette, PEI
Project No. N040 — 20018 21 MAY 2020

A NPS 2 and under:
A As specified Section 23 05 23.01 — Valves — Bronze.
2 NPS 2-1/2 and over:

A Flanged or grooved or wafer style ends: as specified Section 23 05 23.02
— Valves — Cast Iron.

.10 Ball valves:
A NPS 2 and under: as specified Section 23 05 23.01 — Valves - Bronze.
A1 Glycol

A Ethylene glycol with inhibitors for corrosion control.
2 Percent by volume as indicated.

PART 3 EXECUTION

3.1 PIPING INSTALLATION

A Install pipework in accordance with Section 23 05 05 — Installation of Pipework by
certified journeyperson and authority having jurisdiction.

3.2 CIRCUIT BALANCING VALVES

A Install flow measuring stations and flow balancing valves as indicated.
33 TESTING

A Minimum 1.5 times working pressure or 1000 kPa.

2 For glycol systems, retest with ethylene glycol to ASTM E202, inhibited, for use in
building system after cleaning. Repair leaking joints, fittings or valves.

34 BALANCING
A Balance water systems to within plus or minus 5 % of design output.

2 Refer to Section 23 05 93 — Testing, Adjusting and Balancing for HVAC, for applicable
procedures.

END OF SECTION
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Part 1 GENERAL

1.1 REFERENCES

1.2

1.3

14

ASME

1 ASME Boiler and Pressure Vessel Code (BPVC), Section VII-2013.

ASTM International (ASTM)

A ASTM A47/A47TM-99(2009), Standard Specification for Ferritic Malleable Iron

Castings.

2 ASTM A278/A278M-01(2011), Standard Specification for Grey Iron Castings
for Pressure-Containing Parts for Temperatures up to 650 degrees F (350 degrees
O).

3 ASTM A516/A516M-10, Standard Specification for Pressure Vessel Plates,
Carbon Steel, for Moderate - and Lower - Temperature Service.
ASTM A536-84(2009), Standard Specification for Ductile Iron Castings.

5 ASTM B62-09, Standard Specification for Composition Bronze or Ounce Metal

Castings.
CSA Group (CSA)
.1 CSA B51-09, Boiler, Pressure Vessel, and Pressure Piping Code.

ACTION AND INFORMATIONAL SUBMITTALS

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

Product Data:

A Submit manufacturer's instructions, printed product literature and data sheets for
expansion tanks, air vents, separators, valves, and strainers and include product
characteristics, performance criteria, physical size, finish and limitations.

CLOSEOUT SUBMITTALS

Submit in accordance with Section 01 78 00- Closeout Submittals.

Operation and Maintenance Data: submit operation and maintenance data for hydronic

specialties for incorporation into manual.

DELIVERY, STORAGE AND HANDLING

Deliver, store and handle materials in accordance with manufacturer's written
instructions.

Delivery and Acceptance Requirements: deliver materials to site in original factory
packaging, labelled with manufacturer's name and address.

Storage and Handling Requirements:

.1 Store materials indoors and in accordance with manufacturer's recommendations
in clean, dry, well-ventilated area.

2 Store and protect hydronic specialties from nicks, scratches, and blemishes.
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3 Replace defective or damaged materials with new.
Part 2 PRODUCTS
2.1 DIAPHRAGM TYPE EXPANSION TANK
A Vertical pressurized diaphragm type expansion tank.
2 Capacity: as indicated.
3 Size: as indicated.
4 Diaphragm sealed in EPDM for water systems suitable for 115 degrees C operating

temperature.

Working pressure: 520 kPa.

Air precharged to 84 kPa (initial fill pressure of system).

Saddles for horizontal installation, base mount for vertical installation.

Supports: provide supports with hold down bolts and installation templates.

o o 9 o

Designed and constructed to ASME Section VIII, Division 1 Standards.
.10 Provide CRN Ilabel.
A1 Acceptable manufacturers: ITT Bell & Gossett, Armstrong, Amtrol

2.2 AUTOMATIC AIR VENT
A Standard float vent: brass body and NPS 1/8 connection and rated at 310 kPa working
pressure.
2 Float: solid material suitable for 115 degrees C working temperature.
3 Acceptable manufacturer: ITT Bell & Gossett, Armstrong, Taco.
2.3 LOW LOSS HEADER
A Working pressure: 860 kPa.
2 Size: LLH-1 to be supplied with boilers. Size to match boiler capacity.
2.4 PIPE LINE STRAINER
.1 NPS 1/2 to 2: bronze body to ASTM B62, screwed connections, Y pattern.
2 NPS 2 1/2 to 12: cast iron body to ASTM A278/A278M, Class 30 flanged connections.
3 Blowdown connection: NPS 1.
4 Screen: stainless steel with [1.19 mm perforations.
.5 Working pressure: 860 kPa.

2.5 SUCTION DIFFUSER

A Body: cast iron with flanged connections.
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2 Strainer: with built-in, disposable 1.19 mm mesh, low pressure drop screen and NPS 1

blowdown connection.
Permanent magnet particle trap.
Full length straightening vanes.

Pressure Grey tappings.

[NV NN N

Adjustable support leg.

2.6 PRESSURE SAFETY RELIEF VALVES
1 ASME Valve.

2 Valves to be supplied with boilers and size to match boiler capacity.

2.7 TRIPLE DUTY VALVE
Body: cast iron with flanged Connections.
Non-slam spring loaded disc check valve.

Calibrated data plate.

B W N =

Acceptable manufacturers: ITT Bell & Gossett, Valve Armstrong, Victaulic.

Part3 EXECUTION

3.1 GENERAL
A Run drain lines and blow off connections to terminate above nearest drain.
2 Maintain adequate clearance to permit service and maintenance.

3 Should deviations beyond allowable clearances arise, request and follow Consultant's
directive.

4 Check shop drawings for conformance of tappings for ancillaries and for equipment
operating weights.
3.2 STRAINERS
Install in horizontal or down flow lines.
Ensure clearance for removal of basket.

Install ahead of each pump.

W N =

Install ahead of each automatic control valve and as indicated.

33 AIR VENTS
A Install at high points of systems.

2 Install gate valve on automatic air vent inlet. Run discharge to nearest drain.

34 EXPANSION TANKS

A Adjust expansion tank pressure to suit design criteria.
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2 Install lockshield type valve at inlet to tank.
3.5 PRESSURE SAFETY RELIEF VALVES
A Run discharge pipe to terminate above nearest drain.
3.6 SUCTION DIFFUSERS
A Install on inlet to pumps having suction size greater than 50.
3.7 CLEANING
A Progress Cleaning: clean in accordance with Section 01 74 00- Cleaning.
1 Leave Work area clean at end of each day.
2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment

in accordance with Section 01 74 00- Cleaning.

END OF SECTION
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Part 1 GENERAL
1.1 REFERENCES
American Society of Heating Refrigeration and Air-Conditioning Engineers (ASHRAE).
A Standard 90.1, Energy Standard for Buildings Except Low-Rise Residential
Buildings.

1.2

1.3

14

National Energy Code of Canada for Buildings (NECB).

Canadian Standards Association (CSA International).

1 CAN/CSA-B214, Installation Code for Hydronic Heating Systems.

National Electrical Manufacturer’s Association (NEMA)

.1 NEMA MG 1, Motors and Generators.

American National Standards Institute/Hydraulics Institute (ANSI/HI)

A ANSI/HI 1.3, Rotodynamic (Centrifugal) Pumps for Design and Application.

SUBMITTALS
Submittals in accordance with Section 01 33 00 — Submittal Procedures.

Submit manufacturer's detailed composite wiring diagrams for control systems showing
factory installed wiring and equipment on packaged equipment or required for controlling
devices or ancillaries, accessories and controllers.

Submit product data of pump curves for review showing point of operation.

Indicate piping, valves and fittings shipped loose by packaged equipment supplier,
showing their final location in field assembly.

Provide maintenance data for incorporation into manual specified in Section 01 78 00 —
Closeout Submittals.
WASTE MANAGEMENT AND DISPOSAL

Separate waste material for reuse and recycling in accordance with Section 01 74 19 —
Waste Management and Disposal.

Remove from site and dispose of packaging materials at appropriate recycling facilities.

Collect and separate for disposal, paper, plastic, polystyrene, corrugated cardboard
packaging material in appropriate on-site bins for recycling in accordance with Waste
Management Plan.

Separate for reuse and recycling and place in designated containers, steel, metal, plastic
waste in accordance with Waste Management Plan.

Fold up metal banding, flatten and place in designated area for recycling.

EXTRA MATERIALS

Provide maintenance materials in accordance with Section 01 78 00 - Closeout
Submittals.
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PART 2

2.1

2.2

[>T TN O VORI

2.3

Furnish following spare parts:

A Mechanical seal for each pump.
2 Packing for each pump.
3 Set of gaskets for each pump.

PRODUCTS

EQUIPMENT
Do component selection and sizing to CAN/CSA-B214.

IN-LINE CIRCULATORS

Volute: cast iron radially split, with screwed or flanged design suction and discharge
connections.

Impeller: alloy steel, cast bronze, or cast iron to suit application.
Shaft: stainless steel with bronze sleeve bearing, integral thrust collar.
Seal assembly: mechanical for service to 135 °C.

Coupling: flexible self-aligning.

Motor: as per Section 23 05 13 — Common Motor Requirements for HVAC Equipment
and as per manufacturer’s recommendations. Speed and power as indicated in the pump
schedule.

Capacity: as indicated in the pump schedule.
Design pressure: 1200 kPa.
Acceptable manufacturers: ITT Bell & Gossett, Armstrong, Taco.

VERTICAL IN-LINE CIRCULATORS

Volute: cast iron radially split, with tapped openings for venting, draining and gauge
connections, with screwed or flanged suction and discharge connections.

Impeller: bronze or cast iron, dynamically balanced.
Shaft: stainless steel with bronze sleeve bearing, integral thrust collar.

Seal assembly: outside balanced, mechanical for service to 135 °C. Flush line fittings to
include 50 micron filter and sight flow indicator, if pump differential exceeds 200 kPa
replace filter with cyclone type separator.

Coupling: flexible self-aligning.

Motor: NEMA base, drip proof, ball bearing as per Section 23 05 13 — Common Motor
Requirements for HVAC Equipment, speed and power as indicated in pump schedule.

Capacity: as indicated in pump schedule.
Design pressure: 1200 kPa.
Acceptable manufacturers: ITT Bell & Gossett, Armstrong, Taco.
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PART 3

3.1

9 o s

3.2

EXECUTION

INSTALLATION

In line circulators: install as indicated by flow arrows. Support at inlet and outlet flanges
or unions. Install with bearing lubrication points accessible.

Base mounted type: supply templates for anchor bolt placement. Furnish anchor bolts
with sleeves. Place level, shim unit and grout. Align coupling in accordance with
manufacturer's recommended tolerance. Check oil level and lubricate.

Ensure that pump body does not support piping or equipment. Provide stanchions or
hangers for this purpose. Refer to manufacturer's installation instructions for details.

Pipe drain tapping to floor drain.
Install volute venting pet cock in accessible location.
Check rotation prior to start-up.

Install pressure gauge ball valves.

START-UP

General

.1 In accordance with manufacturer's recommendations.

Procedures:

A Before starting pump, check that cooling water system, over-temperature and
other protective devices are installed and operative.

2 After starting pump, check for proper, safe operation.

3 Check installation, operation of mechanical seals, packing gland type seals.
Adjust as necessary.

Check base for free-floating, no obstructions under base.
.5 Run-in pumps for 12 continuous hours.

Verify operation of over-temperature and other protective devices under low- and
no-flow condition.

i Eliminate air from scroll casing.

.8 Adjust water flow rate through water-cooled bearings.

9 Adjust alignment of piping and conduit to ensure true flexibility at all times.

10 Eliminate cavitation, flashing and air entrainment.

A1 Adjust pump shaft seals.

A2 Measure pressure drop across strainer when clean and with flow rates as finally
set.

13 Replace seals if pump used to degrease system or if pump used for temporary
heat.

.14 Verify lubricating oil levels.

END OF SECTION
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Part 1 GENERAL
1.1 REFERENCES

A American Society of Mechanical Engineers (ASME)

.1 ASME Boiler and Pressure Vessel Code, Section VII.
2 Health Canada / Workplace Hazardous Materials Information System (WHMIS)

1.2

A

2

3
1.3

A

2
PART 2
2.1

1
2.2

A

A Materials Safety Data Sheets (MSDS)

SUBMITTALS
Product Data:

A Submit manufacturer’s printed product literature, specifications and datasheet in
accordance with Section 01 33 00 — Submittal Procedures. Include product
characteristics, performance criteria, and limitations.

A Submit two copies of Workplace Hazardous Materials Information
System (WHMIS) Material Safety Data Sheets (MSDS) in accordance
with Section 01 33 00 — Submittal Procedures.

Shop Drawings:
A Submit Shop drawings in accordance with Section 01 33 00 — Submittal
Procedures.

Closeout submittals:

A Submit operation and maintenance data for incorporation into manual specified
in Section 01 78 00 — Closeout Submittals.

DELIVERY, STORAGE, AND HANDLING

Packing, shipping, handling, and unloading:

1 Deliver, store, and handle in accordance with manufacturer’s written instructions
and Section 01 61 00 — Common Product Requirements.

Waste Management and Disposal:

A Construction/Demolition Waste Management and Disposal: separate waste
materials for reuse and recycling in accordance with Section 01 74 21 —
Construction/Demolition Waste Management and Disposal.

PRODUCTS

MANUFACTURER

Equipment, chemicals, service by one supplier.

BYPASS POT FEEDERS
Bypass filter feeders to be supplied and installed in the following systems:
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1 Hot water heating system (space heating).
2 Maximum working pressure: 1378 kPa.
3 Tank shell: 10 gauge steel
4 Tank head: 9 gauge steel.
.5 Cap: cast iron with Buna ‘N’ square O-ring seal. Cap to have wide mouth, easy

2.3

2.4

<RV TN R R

open-easy close.
Vertical style with bottom dished in.
7 NPT female ¥ connections.

.8 Provide each bypass feeder with a 30 micron filter bag to filter chemical before
injection into closed loop heating systems.

9 Capacity: 38 L.

SAMPLE COOLERS

Sample coolers are to be provided for the following systems:
A Hot water heating return system.

Stainless steel 316 coil with carbon steel.

Designed to allow removal of coil for inspection and cleaning.
Maximum working pressure of 10.33 MPa at 316°C.

Tubing tail sample water connections of % OD.

NPT % female connections for coolant water.

CLOSED LOOP HOT WATER SYSTEMS CHEMICAL TREATMENT.

Prior to chemical treatment all closed looped heating piping systems to be mechanically
cleaned in accordance with the requirements of Section 23 08 02 — Cleaning and Start-up
of Mechanical Piping Systems.

Chemical treatment to consist of a Molybdate based closed system treatment which shall
protect the piping system by forming a thin film on the internal piping surfaces.

Solution to be added through bypass filter feeder specified previously.
Provide one (1) Molybdenum test kit to verify water treatment performance.

Recommended start-up dosage to be in accordance with feedrate as determined by water
treatment system supplier. For purpose of tendering consider 75-100ppm of Molybdate.

Solution to arrive on site in sealed drums in liquid form. Contractor responsible to store
the chemical in a cool, dry, well ventilated area.

Product data:

Liquid.

Clear pale yellow colour.

Zero degree Celcius freeze point.
pHof 11.2

Specific gravity of 1.132.

(S O VC R SR






Belfast Consolidated School HVAC WATER TREATMENT Section 23 25 00

Boilers Replacement Page 3
South Pinette, PEI
Project No. N040 — 20018 21 MAY 2020
.8 Provide one (1) year supply of chemical to protect systems from corrosion.
Part 3 EXECUTION
3.1 INSTALLATION
A Install HVAC water treatment systems in accordance with ASME Boiler Code Section

VII, and requirements and standards of authorities having jurisdiction, except where
specified otherwise.

2 Ensure adequate clearances to permit performance of servicing and maintenance of
equipment.
3.2 WATER TREATMENT SERVICES
A Provide water treatment monitoring and consulting services for period of one year after
system start-up. Service to include:
A Initial water analysis and treatment recommendations, if different from that
specified.
2 System start-up assistance.
3 Operating staff training.
4 Provide necessary recording charts and log sheets for one year operation.
.5 Provide necessary laboratory and technical assistance.
.6 Instructions and advice to operating staff to be clear, concise and in writing.
33 START-UP
A Start up water treatment systems in accordance with manufacturer's instructions.

END OF SECTION
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Part 1 GENERAL

1.1 REFERENCES

1.2

1.3

Sheet Metal and Air Conditioning Contractors National Association (SMACNA)
Underwriters' Laboratories of Canada (ULC)

Health Canada/Workplace Hazardous Materials Information System (WHMIS)
A Material Safety Data Sheets (MSDS)

SUBMITTALS
Product Data

A Submit manufacturer’s printed product literature, specifications and datasheet in
accordance with Section 01 33 00 — Submittal Procedures. Include product
characteristics, performance criteria, and limitations.

2 Submit two copies of Workplace Hazardous Materials Information System
(WHMIS) Material Safety Data Sheets (MSDS) in accordance with Section 01
33 00 — Submittal Procedures.

Shop Drawings
A Submit shop drawings in accordance with Section 01 33 00 - Submittal
Procedures.
2 Indicate following:
A Methods of sealing sections.
2 Methods of expansion.
3 Supports.
4 Installation procedures.

Quality assurance submittals: submit following in accordance with Section 01 33 00 —
Submittal Procedures.

A Certificates: submit certificates signed by manufacturer certifying that materials
comply with specified performance characteristics and physical properties.

Closeout Submittals

A Submit operation and maintenance data for incorporation into manual specified
in Section 01 78 00 — Closeout Submittals.

QUALITY ASSURANCE

Regulatory Requirements: work to be performed in compliance with Canadian
Environmental Protection Act (CEPA), Canadian Environmental Assessment Act
(CEAA), Transportation of Dangerous Goods Act (TDGA), and applicable Provincial
regulations.

Certificates:
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A Catalogued or published ratings: obtained from tests carried out by independent

testing agency or manufacturer signifying adherence to codes and standards.

1.4 DELIVERY, STORAGE, AND HANDLING
A Packing, shipping, handling and unloading:

1 Deliver, store and handle in accordance with manufacturer's written instructions
and Section 01 61 00 - Common Product Requirements.

2 Waste Management and Disposal:

A Construction/Demolition Waste Management and Disposal: separate waste
materials for reuse and recycling in accordance with Section 01 74 21 -
Construction/Demolition Waste Management and Disposal.

PART 2 PRODUCTS
2.1 BREECHING
A Shop fabricated 3.5 mm thick mild steel, or stainless welded, with sweep bends from

boiler outlet to thimble or chimney as indicated per 2.2 below.

2.2 FUELS: PRESSURE BREECHING
.1 ULC labelled, 760°C rated, all fuels.
2 Sectional, prefabricated, double wall with air space and mineral wool insulation with
mated fittings and couplings.
A Liner: 0.9 mm thick, type 304 stainless steel up to 900 mm diameter, 1.2 mm up
to 1200 mm.
2 Shell: 0.6 mm thick, type 304 stainless steel up to 600 mm diameter, 0.9 mm up
to 1200 mm.
3 Outer seals between sections: to suit application.
4 Inner seals between sections: to suit application.
) Insulation thickness: 25 mm minimum, location in Labrador 50 mm minimum.
.6 Guy section and guy tensions where indicated.
i Storm collar and flashing for non-combustible roofs.
.8 Ventilated roof thimble and roof support assembly for combustible roofs.
9 Lateral tee 45°, drain tee cap.
2.3 ACCESSORIES
A Cleanouts: bolted, gasketted type, full size of breeching, as indicated.
2 Barometric dampers: single or double acting, 70% of full size of breeching area, as

recommended by manufacturer.

3 Hangers and supports: in accordance with recommendations of Sheet Metal and Air
Conditioning Contractors National Association Inc. (SMACNA).
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PART 3

3.1

3.2

3.3

Expansion sleeves with heat resistant caulking, held in place as indicated.

EXECUTION

MANUFACTURER’S INSTRUCTIONS

Compliance: comply with manufacturer's written recommendations or specifications,
including product technical bulletins, handling, storage and installation instructions, and
datasheet.

INSTALLATION - GENERAL

Follow manufacturer's and SMACNA installation recommendations for shop fabricated
components.

Suspend breeching at 1.5 m centres and at each joint.

CLEANING
Proceed in accordance with Section 01 74 00 — Cleaning.

Upon completion and verification of performance of installation, remove surplus
materials, excess materials, rubbish, tools and equipment.

END OF SECTION
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Part 1 GENERAL

1.1 REFERENCES

1.2

American Boiler Manufacturer's Association (ABMA)

American National Standards Institute (ANSI)/ American Society of Mechanical
Engineers (ASME)

.1 ANSI/ASME Boiler and Pressure Vessel Code, Section IV.
Canadian Standards Association (CSA)

A CSA B51, Boiler, Pressure Vessel, and Pressure Piping Code.
2 CSA B139, Installation Code for Oil Burning Equipment.
3 CSA B140.7.2 Oil-Fired Steam and Hot Water Boilers for Commercial and
Industrial Use.
National Electrical Manufacturers Association (NEMA)
Health Canada/Workplace Hazardous Materials Information Systems (WHMIS)
N Material Safety Data Sheets (MSDS)

Province of PEI Boiler, Pressure Vessel and Compressed Gas Regulations.

SUBMITTALS
Product Data:

A Submit manufacturer’s printed product literature, specifications and datasheet in
accordance with Section 01 33 00 — Submittals Procedures. Include product
characteristics, performance criteria, and limitations.

1 Submit two copies of Workplace Hazardous Materials Information
System (WHMIS) Material Safety Data Sheets (MSDS) in accordance
with Section 01 33 00 — Submittal Procedures.

Shop Drawings:
1 Submit shop drawings in accordance with Section 01 33 00 — Submittal
Procedures.
2 Indicate the following:

1 General arrangement showing terminal points, instrumentation test
connections.

Clearances for operation, maintenance, servicing.
Foundations with loadings, anchor bolt arrangements.
Piping hook ups.

Equipment electrical drawings.

Burners and controls.

All miscellaneous equipment.

Flame safety control systems.

NN NC e NV N SO

Breeching and stack configuration.
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.10 Stack emission continuous monitoring system to measure CO, O, NOx,
SO, stack temperature and smoke density of flue gases.
3 Engineering data to include:
.1 Boiler efficiency at 25%, 50%, 75%, 100%, and 110% of design capacity.
2 Radiant heat loss at 100% design capacity.
3 Quality assurance submittals: submit following in accordance with
Section 01 33 00 — Submittal Procedures.
A Certificates: submit certificates signed by manufacturer

1.3

14

1.5

certifying that materials comply with specified performance
characteristics and physical properties.

2 Instructions: submit manufacturer’s installation instructions.
4 Closeout Submittals:
1 Submit operation and maintenance data for incorporation into manual

specified in Section 01 78 00 — Closeout Submittals.
QUALITY ASSURANCE

Regulatory Requirements: work to be performed in compliance with Canadian
Environmental Protection Act (CEPA), Canadian Environmental Assessment Act
(CEAA), Transportation of Dangerous Goods Act (TDGA), and applicable Provincial
regulations.

DELIVERY, STORAGE, AND HANDLING
Packing, shipping, handling and unloading:

.1 Deliver, store and handle in accordance with manufacturer’s written instructions
and Section 01 61 00 — Common Product Requirements.

Waste Management and Disposal:

A Construction/demolition waste management and disposal: separate waste
materials for reuse and recycling in accordance with Section 01 74 21 —
Construction/Demolition Waste Management and Disposal.

2 Remove from site and dispose of packaging materials at appropriate recycling
facilities.
MAINTENANCE

Extra materials:

Special tools for burners, manholes, handholes and operation and maintenance.
Spare parts for 1 year of operation.

Spare gaskets — 1 set.

Spare gauge glass inserts — 1 of each size and type.

Probes and sealants for electronic indications — 1 set.

Spare burner tips — 1 set.

Spare burner gun — 1.

o T N N T

Safety valve test gauge — 1.
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PART 2 PRODUCTS
2.1 GENERAL
A Packaged boiler:
A Complete with burner and necessary accessories and controls.
2 Laboratory tested at rated capacity to, and bearing seal or nameplate certifying
compliance with, CSA B140.7.2.
3 Ready for attachment to piping, electrical power, controls, flue gases exhaust.

2

.10

. Designed and constructed to ANSI/ASME Boiler and Pressure Vessel Code.
.5 CRN (Canadian Registration Number), to CSA B51 and authority having
jurisdiction.
.6 Boiler/burner package to bear ULC label.
Performance:

A In accordance with American Boiler Manufacturers Association (ABMA)
testing procedures.

Firing rate: #2 oil. As indicated.
3 Boiler efficiency: 80 % minimum at 30% to 100% firing rates.
Flue gas temperature leaving boiler:
A Not to exceed 260°C.

2 Above dewpoint conditions at minimum firing rate.
Electrical:

.1 Power: 120 V, 1 phase, 60Hz.
2 Controls: 120 V, 1 phase, 60Hz.
3 Electrical components: CSA approved.

Controls: factory wired. NEMA 1 steel cabinet
Thermal insulation:

.1 50 mm thick mineral fibre. Seal insulation at handholes, manholes, mudholes,
piping connections with insulating cement or asphaltic paint. Finish with heat
resisting paint.

Jackets: heavy gauge metal, finished with heat resisting paint.
Mounting:

1 Structural steel base, lifting lugs.
Anchor bolts and templates:

A Supply for installation by other Divisions. Anchor bolts to be sized to Section
23 05 48 - Vibration and Seismic Controls for HVAC Piping and Equipment.

Start-up, instruction, on-site performance tests: three (3) working days per boiler.
Trial usage:

A Owner’s Representative may use boilers for test purposes prior to acceptance
and commencement of warranty period.






Belfast Consolidated School HEATING BOILERS Section 23 52 00
Boilers Replacement Page 4
South Pinette, PEI

Project No. N040 — 20018 21 MAY 2020

2 Supply labour, materials and instruments required for tests.
A1 Temporary use by contractor:
A Contractor may use boilers providing warranty is not affected and only after
written approval from Owner’s Representative.

2 Monitor and record performance continuously. Keep log of maintenance
activities carried out.

3 Refurbish to as-new condition before final inspection and acceptance.

2.2 CAST IRON BOILER

A Sectional, forced draft firing, waterwall design, complete with factory assembled or site
assembled water cooled sections, front plate and removable panels.

2 Design of sections to provide balanced water circulation and flue gas travel. Make
sections gas-tight and water-tight through use of high temperature rope, nipples, pull-up
bolts.

3 Flue passages: readily accessible without use of special tools. 3-pass.

4 Provide supply and return headers, elbows to manufacturers recommendations and to suit
installation.

.5 Include mudholes, inspection and cleanout handholes.
.6 Performance:
1 In accordance with American Boiler Manufacturers Association (ABMA) testing
procedures.
2 Capacities:

A At 93.3°C supply and 82.2°C return, at 207 kPa operating boiler
pressure.

2 Net boiler output: 325 kW.
3 Boiler efficiency: 88.1% (on a fuel oil to hot water basis).
3 Flue gas temperature leaving boiler:
A Not to exceed 260°C.
2 Above dewpoint conditions at minimum firing rate.
7 Electrical:
A Supply: 120 V, 3 phase, 60 Hz.
2 Controls: 120 V, 1 phase, 60 Hz.
3 Electrical components: CSA approved.

.8 Controls: factory wired. As required by local authority having jurisdiction. Enclosed in
NEMA 1 steel cabinet.
.1 Boiler Remote Panel:

A Include all required hardware complete with relays, transformers,
sensors, limits, adapters, etc. required for proper operation.

2 Control panel enclosure:
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.10

11

i

Enclosures to bear the appropriate CSA designation i.e. CSA
Enclosure 1 - General Purpose.

To have hinged doors equipped with standard keyed-alike
cabinet locks, keyed to same key.

Either free-standing or wall-mounted steel cabinets with hinged
and key-locked front door.

Cabinets: sheet steel, for surface mounting, with hinged door,
latch lock, 2 keys, complete with perforated metal mounting
backboard.

Provide for conduit entrance from top, bottom or sides of panel.

Cabinets to provide protection from water dripping from above,
while allowing sufficient airflow to prevent internal overheating.

Electrostatically powder-coated.

All switches minimum ratings: 2 or 3 position, 600 V max., oil-tight, UL
and CSA approved, a mechanical and electrical life of > 1/2 million
operations, ambient temperature of -25 to +60°C, with NEMA rating of

1.

All indicating lights minimum ratings: 120 or 24 V removable light bulb,
heavy-duty, oil-tight construction with an exchangeable lens.

Internal wiring: TEW 105°C wire in a PVC duct system. Removable
terminal strips, DIN-rail mounted and be easily accessible for field

wiring.

All relays and contactors minimum life expectancy of 0.7 million
operations.

Indicating lights for each boiler showing:

.1

NN E

Power On.
Fuel On Light.
Low Water.
Flame Failure.
High Limit.

Alarm bell and Building Automation System Contacts to indicate an
alarm for any of the following conditions:

.1
2
3
4

Low Water.

Flame Failure.

High Limit.

Local / Remote Indication.

Alarm silencing switch.

Local-Remote Selector Switch and Relay:

1

In "Local" position, the boiler will function independently of the
Building Automation System.

In "Remote" position, the boiler will be enabled only when
called for by the Building Automation System.

Control transformer:
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A Per boiler either internal to the boiler mounted control panel or
fed from the boiler mounted control panel.

2 Mounted in the main boiler control panel and when the burner
power disconnect is shut off, the control voltage is also
disconnected.

2 Boiler Mounted Control Panels:
A Consist of a single housing for mounting on top front of the boiler.
2 Adjustable operating temperature control.
3 Fixed manual reset temperature high limit shall shut down the boiler in

2.3

.10
A1

12
13

the event of boiler or system deficiencies.

4 Boiler water temperature indicator.
Thermal insulation:

.1 Minimum 75 mm thick mineral fibre. Seal insulation at all handholes, manholes,
mudholes, piping connections with insulating cement or asphaltic paint. Finish
with heat-resisting paint.

Jackets: heavy gauge metal, finished with heat-resisting enamel.
Mounting:
1 Structural steel base, lifting lugs.

Include inspection and cleanout handholes.

Acceptable products:
1 Viessman.
2 Buderus.

3 DeDietrich.

AUXILIARIES
Provide for each boiler and to meet ANSI/ASME requirements.

Hot water boilers:

.1 Relief valves: ANSI/ASME rated, set at 200 kPa, to release entire boiler
capacity.
2 Pressure gauge: to Section 23 05 19.13 — Thermometers and Pressure Gauges —

Piping Systems, two times normal operating range.

3 Thermometer: to Section 23 05 19.13 — Thermometers and Pressure Gauges —
Piping Systems range two times normal operating range.

Low water cut-off: with visual and audible alarms.
Auxiliary low water cut-off: with separate cold water connection to boiler.

4
5
.6 Isolating gate valves: on supply and return connections.
7 Drain valve: NPS 2.

8 Stack thermometer: Range 65 to 400 °C.

9 Outdoor controller: to reset operating temperature controller.

10 One 1 set of cleaning tools.
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3 Pot type chemical feeder.
24 OIL BURNERS
.1 General:
A Pressure-mechanical atomizing forced draft with:
A Built-in blower to supply combustion air, complete with motor, silencer
and damper.
2 Two stage oil pump driven by blower motor and complete with integral
relief valve.
3 Oil filter.
4 Pressure gauge.
.5 High voltage ignition transformer.
.6 Flame observation port.
i Easy access to nozzles and electrodes.
.8 Oil and air metering controls for maximum burner efficiency throughout

operating range.
2 Electric oil heater: to heat fuel oil from pre-heat temperature to combustion

temperature, even with voltage reduced by 20%, complete with 63 mm diameter
thermometer on inlet and outlet.

2 Turndown ratio: at least 3:1.
3 Controls:
A Electronic combustion control relay with scanner for combustion control and

flame supervision.

2 Control to shut off fuel within 5 seconds upon flame failure or upon signal of
safety interlock and to ensure, when restarted, in sequence, ignition and
resumption of supervision of burner operation.

3 Burner operation to include:

1 Pre-purge.

2 Pilot ignition and supervision.

3 Burner operation.

4 Post-purge upon burner shut-down.
4 Immersion controllers:

—

Operating: to start and stop burner, and operating between adjustable
setpoints.

High-low: to shift burner operation to high or low fire.
Modulating: to modulate burner output.
High limit: manual reset, As indicated.

TN R N}

Controller range: As indicated.

.5 Visual and audible alarms: to indicate burner shutdown due to flame failure, low
water level, high pressure, low air pressure, low fuel pressure, low fuel
temperature.
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4

2.5

.1

PART 3

3.1

© o 9 L

.6 Selector switch: to permit manual and automatic firing at any rate between low
and high fire.

i Pilot lights: to indicate:

1 Normal burner operation

2 All stages of burner operation.
.8 Burner to start up in low fire position.

Acceptable products:

A Weishaupt.
2 Riello.

EMISSION CONTROL
Rate of discharge of air contaminants from boiler not to exceed:

A For nitrogen oxides expressed as nitrogen dioxide:

1 43 ng/J of heat input when fired with oil specified as type 1 or 2,
according to CGSB classification.

2 22 ng/J of heat input when fired with gaseous fuel.
2 For sulphur dioxide:

A 25 ng/J of heat input when fired with oil specified as type 1 or 2,
according to CGSB classification.

3 For carbon monoxide, 125 ng/J of heat input.

EXECUTION

INSTALLATION

Install in accordance with ANSI/ASME Boiler and Pressure Vessels Code Section IV,
regulations of Province having jurisdiction, except where specified otherwise, and
manufacturers recommendations.

Make required piping connections to inlets and outlets recommended by boiler
manufacturer.

Maintain clearances as indicated or if not indicated, as recommended by manufacturer for
operation, servicing and maintenance without disruption of operation of any other
equipment/system.

Mount unit level.

Pipe hot water relief valves full size to nearest drain.

Pipe steam relief valve through roof with drip pan elbow piped to nearest drain.
Pipe blowdown/drain to blowdown tank/floor drain.

Oil fired installations - in accordance with CSA-B139.

All boilers to be approved by the local authorities having jurisdiction. Obtain all required
inspections and approvals prior to start-up and commissioning. Provide copies of
affidavits, approval letters, etc., to the Owner’s Representative for record purposes.
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3.2 MOUNTINGS AND ACCESSORIES
A Safety valves and relief valves:
A Run separate discharge from each valve.
2 Terminate discharge pipe as indicated.
3 Run drain pipe from each valve outlet and drip pan elbow to above nearest
drain.
2 Blowdown valves:
A Run discharge to terminate as indicated.
33 FIELD QUALITY CONTROL
A Commissioning
A Manufacturer to:
1 Certify installation.
2 Start up and commission installation.
3 Carry out on-site performance verification tests.
4 Demonstrate operation and maintenance.

2 Provide Owner’s Representative at least two (2) working days notice prior to
inspections, tests, and demonstrations. Submit written report of inspections and
test results.

3 Final commissioning to occur between November and March when ambient
temperature is 10° C or lower.

END OF SECTION
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PART 1 - GENERAL

1.1

1.2

1.3

1.4

GENERAL

The general conditions of this contract as well as the provisions of Division 1 are part of
and to be read in conjunction with this section.

This section cover items common to all sections of Division 26.

ELECTRICAL WORK INCLUDED

The specification complements the drawings in describing the supply and installation of a
complete electrical system. This system shall include but not necessarily be limited to the
following:

.1 A power distribution system including 120/240-volt, single-phase, 3-wire small
power distribution systems.

CONTRACT DRAWINGS

The specification together with the drawings are intended to provide a description of a
complete electrical system and therefore there shall be no omission of the items necessary
or required to make a finished, workmanlike, first class installation, even though each and
every item of labour and material may not be mentioned in the specification or shown on
the drawings.

Items indicated on floor plans and not on riser diagrams, or vice versa, shall be
considered fully covered by both.

Runs of conduit and outlet locations indicated on the drawings are diagrammatic and
exact locations must be determined by this contract as the work proceeds, with due regard
to the structure and the work of other trades. This contract shall make any changes
dictated by structural requirements, or conflicts with other trades, without charge.

Apparent errors or omissions shall be referred to the Departmental Representative whose
decision shall be final.

Building dimensions shall not be scaled from the electrical drawings but shall be obtained
from the architectural and/or structural drawings. Any discrepancy between the drawings
and building shall be questioned before proceeding with the installation.

CODES AND STANDARDS

As a minimum standard perform all work in accordance with the requirements of the
Provincial Department of Labour, Canadian Electrical Code C22.1-2018 Part 1, CSA
Standards CAN Z32.4 and CAN Z32.2, and National Building Code. These standards
together with all local or municipal rules, regulations, and ordinances shall be considered
as the latest approved editions at the time of tender closing. In no instance, shall the
standard established in these contract documents, be reduced by any codes.

Abbreviations for electrical terms: to CSA Z85-1983.

Comply with CSA Certification Standards and Electrical Bulletins in force at the time of
tender submission.
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1.5 INSPECTIONS, PERMITS AND FEES

1.6

1.7

Obtain all inspections and permits required by all laws, ordinances, rules and regulations
by the public authority having jurisdiction at the place of this building for work of this
Contract, and obtain certificates of such inspections and submit same and pay all charges
in connection therewith. The final certificate of inspection shall be obtained before final
payment for work shall be considered due.

Electrical Permit

A Submit to the Electrical Inspection Department and Supply Authority necessary
number of drawings and specifications for examination and approval prior to
commencement of work.

2 Pay associated fees.

3 Furnish certificates of Acceptance from Inspection Department and AHJ on
completion of work.

SHOP DRAWINGS, PRODUCT DATA AND SAMPLES

Submit shop drawings, product data and samples in accordance with Division 1. Provide
all shop drawings within 30 days after contract has been awarded. Failure to do so will
delay progress payments.

Indicate details of construction, dimensions, capacities, weights and electrical
performance characteristics of equipment or material.

Where applicable, include wiring, single line and schematic diagrams.

Include wiring drawings or diagrams showing interconnection with work of other
Sections.

Keep one copy of shop drawings and product data on site, available for reference at all
times.

OPERATION AND MAINTENANCE DATA

Provide operation and maintenance data for incorporation into Operation and
Maintenance Manuals as specified in Division 1.

Include in the operation and maintenance data:

.1 Details of design elements, construction features, component function, and
maintenance requirements to permit effective start up, operation, maintenance,
repair, modification, extension, and expansion of any portion or feature of
installation.

2 Technical data, product data, supplemented by bulletins, component illustrations,
exploded views, technical description of items and parts lists. Advertising or
sales literature not acceptable.

3 Wiring and schematic diagrams and performance curves.

4 Names and addresses of local suppliers for items included in maintenance
manuals.

) Copy of reviewed shop drawings.

.6 Signed receipt for all spare parts.

Approvals:
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A Submit one draft of Operating and Maintenance Manual to Departmental

1.8

1.9

1.10

1.11

1.12

Representative for approval one month prior to estimated substantial completion
date. Submission of individual data will not be accepted unless so directed by
Departmental Representative.

2 Make any changes in submission as may be required and re-submit as directed.
3 Failure to do so will result in delay of progress payment.
4 Provide two (2) final bound copies of Operation and Maintenance Manuals to

Departmental Representative.

PROJECT RECORD DOCUMENTS

Provide Project Record Documents in accordance with Division 1.

Submit record drawings to Departmental Representative showing changes of wire sizes,
circuit numbering and location of raceways, fittings, fixtures, panels and equipment, and
their sizes, the location of which has changed or deviated during the work.

Submit sepia or reproducible of record drawings after record drawings have been
approved by the Departmental Representative. Originals shall be made available by the
Departmental Representative for the making of sepia or reproducible of the contract
drawings. All changes reflected on record drawings are to be indicated on these sepia or
reproducible.

MAINTENANCE MATERIAL

Provide maintenance materials in accordance with Division 1.
CARE, OPERATION AND START UP

Instruct operating personnel in the operation, care and maintenance of the equipment.

Arrange and pay for services of the manufacturer's service engineer to supervise start-up
and to check, adjust, balance and calibrate components.

Provide these services for such period, and for as many visits as necessary to put
equipment in operation, and ensure that operating personnel are conversant with aspects
of its care and operation.

VOLTAGE RATINGS

Operating voltages to meet requirements of CAN3-C235.

Motors, control and distribution equipment to operate satisfactorily at 60 Hz within
normal operating limits established by the above standard. Equipment to operate in
extreme operating conditions established in the above standard without damage to the
equipment.

MATERIAL AND EQUIPMENT

Provide materials and equipment in accordance with Division 1.
Equipment and materials to be CSA certified, and manufactured to standard quoted.

Where there is no alternative to supplying equipment which is not CSA certified, obtain
special approval from CSA.
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1.13

1.14

1.15

Factory assemble control panels and component assemblies.

For the purposes of uniformity similar materials shall be of one manufacturer (i.e. all
panels; all motor control equipment; all fixtures in as much as is possible, etc.).

To avoid the possibility of the work being delayed, order all materials as soon as the shop
drawings are reviewed, and report at once to the Departmental Representative any delays
in the delivery of materials which would hold up the completion of the job.

GROUNDING

All equipment and exposed non-current carrying metal, conduits and parts shall be
permanently and effectively grounded to meet minimum requirements of the C.E.C.
Section 10, and as indicated on the drawings and further specified. Standards set either
by drawings or specifications which are above those covered by C.E.C. Section 10, shall
not be reduced under any circumstances.

FINISHES

Shop finish metal enclosure surfaces by removal of rust and scale, cleaning, application
of rust resistant primer inside and outside, and at least two coats of finish enamel.

A Paint outdoor electrical equipment, "Equipment Green" finish to EEMAC Y1-1-
1955.

2 Paint indoor switchgear and distribution enclosures light grey to EEMAC 2Y-1-
1958.

Clean and touch up surfaces of shop-painted equipment scratched or marred during
shipment or installation, to match original paint.

Clean, prime and paint exposed hangers, racks, and fastenings to prevent rusting.

Where wire guards are specified in other sections, they are to be constructed of stainless
steel. Painted steel is not acceptable.

EQUIPMENT IDENTIFICATION

All switchboards, motor control centres, disconnect switches, dry-type transformers
starters, pushbuttons, panels, etc., shall have "Lamacoid" nameplates mounted on or
adjacent for identification which shall include the panel designation, voltage, phase, wires
overcurrent protection, H.P., KW and amperage as applicable. The nameplates shall be
affixed to equipment with permanent adhesive backing.

Install directories on the back of each door of panel boards, neatly arranged and mounted
in frame under transparent cover. Directories shall be typed and shall show system
voltage, which outlets are on each circuit and any special information, such as sizes of
fuses, etc., necessary for the proper operation and maintenance of the system.

All sectionalising panels shall have lamacoid plates affixed adjacent to each breaker.
Size of identification shall be suitable for equipment and importance of information.

All fused disconnect switches shall have lamacoid plates identifying the equipment they
feed and a separate plate indicating maximum fuse size and type.
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.6 Lettering shall be of sufficient size to be readable from normal viewing distance and the
information required on the nameplates shall dictate the physical size of plates.

i Nameplates shall have white lettering on black background except for equipment
connection to emergency power source, which shall have white lettering on red
background.

.8 All transformers to have lamacoid plates identifying source of primary feeder and
secondary equipment which it feeds plus distribution designation lettering and/or
numbers.

9 All "D" and "E" boxes 200 x 200 x 100" or larger and "C" and "T" cabinets shall have
lamacoid plates affixed indicating voltages and/or systems housed within.

10 Nameplates:

.1 Allow for an average of 40 letters for each lamicoid nameplate.

2 1/16-inch-thick plastic engraving sheet, black core, white face, for all electrical
systems except for the following:

.1 Fire alarm and emergency power systems shall have red face with white core.
(1/8" where secured to metals)
.2 Power/voice/data/CATV/multimedia outlets shall have white face, black core.

3 1/16" thick nameplates above receptacles as previously indicated shall have top
left and right corners rounded off. (1/16" where not applied to metals)

4 Lettering on lamicoid nameplates shall not “start,” nor “end” nearer than 2" from
either, or both ends of said plates. Size of lettering, including overall lengths of
various plates shall be as indicated in following chart:

NAMEPLATE SIZES

Size 1 -3/8" x 2" 1 line - 3/16" high letters
Size 2 - 5" x 3" 1 line - 1/4" high letters
Size 3 - 5/8" x 3" 2 lines- 3/16" high letters
Size 4 - 3/4" x 3.5" 1 line - 3/8" high letters
Size 5-1.5"x3.5" 2 lines - /2" high letters
Size 6 - 1" x 4" 1 line - 2" high letters
Size 7 - 1" x 4" 2 lines - 1/4" high letters
Size 8 - 2" x 6" 2 lines - 2" high letters

A1 Labels:

.1 Embossed plastic labels with 6.5mm high letters unless specified otherwise.

.2 Allow for average of twenty-five (25) letters per label.

A2 Wording on nameplates and labels to be approved by the Departmental Representative
prior to manufacture.

13 Identification to be English.

1.16 WIRING IDENTIFICATION

1 Identify wiring with coloured plastic tapes, on both ends of phase conductors for feeders.

2 Maintain phase sequence and colour coding throughout.

3 Colour code to meet requirements of CSA C22.1-2018.
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1.17

1.18

1.19

1.20

1.21

1.22

1.23

Use colour coded wires in branch circuit wiring, systems wiring and communication
cables.

CONDUIT AND CABLE IDENTIFICATION

Identify conduit and metallic sheathed cable runs for the various systems with 25mm
coloured bands placed on conduit run every 3 metres of length and at least one should
appear in each room and at points where conduit or cable enters wall, ceiling or floor.

System Colour

120/240V Lighting & Power Yellow
Other Brown
WIRING TERMINATION

Lugs, terminals, screws used for termination of wiring to be suitable for either copper or
aluminium conductors as indicated.

Lugs, terminals, screws used for termination of wiring to be suitable for either copper or
aluminium conductors as indicated.

MANUFACTURERS AND CSA LABELS

Manufacturers and CSA labels shall be visible and legible after equipment is installed.

WARNING SIGNS

Provide warning signs, as specified and/or to meet the requirements of the Department of
Labour Inspection Department.

Use decal signs, minimum 175mm x 250mm size.
PROTECTION

Protect exposed live equipment during construction for personnel safety.
Shield and mark live parts "LIVE 120 VOLTS" or with appropriate voltage in English.

Arrange for installation of temporary doors for rooms containing electrical distribution
equipment. Keep these doors locked except when under direct supervision of electrician.

LOAD BALANCE

Balance all phase currents of transformers, main switchboard, distribution Panel boards,
etc., and where applicable, adjust transformer taps to obtain within 2% of the rated
voltage of the load being supplied. Make adjustments and/or increase conductor size so as
to limit voltage drops to 3% and make such adjustments under average load conditions in
presence of Departmental Representative.

Submit to Departmental Representative, at completion of work, a report listing the
voltage, phase and neutral currents on the switchboard, Panel boards and dry-type
transformers, operating under normal load. On the report also state hour and date on
which each load was measured.

CONDUIT AND CABLE INSTALLATION
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1.24

1.25

1.26

Install conduit, and sleeves, prior to pouring of concrete. Sleeves through concrete shall
be constructed of sheet metal, sized for free passage of conduit, and protruding 50mm.

Install cables, conduits, and fittings to be embedded neatly and close to building structure
so furring can be kept to minimum.

FIRE STOPPING AND SMOKE SEALS

All fire stopping and smoke seals required to properly accommodate the work of this
Division shall be the financial responsibility of Division 26, and carried out by trades to
the applicable ULC approved system of one of the approved Manufacturers provided in
this document. Trades personnel must be trained by the manufacturer and provide
documentation stating same.

Where materials pass through fire rated walls, floors and partitions, an ULC approved fire
stopping and smoke seal system shall be used to maintain or exceed the fire separations
rating.

Provide ULC drawings for each site-specific penetration.

Work must be performed by a company with experience in the application of fire
stopping and smoke seals to ULC requirements.

Acceptable Manufacturers: Hilti, Tremco, 3M

TESTS

Conduct and pay for tests of the following:

.1 Power distribution system including phasing, voltage, grounding and load balancing.
.2 Circuits originating from branch distribution panels.

Furnish manufacturer's certificate or letter confirming that entire installation as it pertains
to each system has been installed to manufacturer’s instructions.

Carry out tests in presence of Departmental Representative. Notify Departmental
Representative seven (7) days in advance of time testing will take place.

Provide instruments, meters, equipment and personnel required to conduct tests during
and at conclusion of project.

The Departmental Representative reserves the right to use any piece of electrical
equipment, device, or material installed under this contract for such reasonable lengths of
time and at such times as may be required to make a complete and thorough test of the
same, before the final completion and acceptance of the work.

Such tests shall not be construed as acceptance of any part of the work.

Submit test results for review.

INSULATION RESISTANCE TESTING

Test all wiring, included in the work to ensure that there are no shorts and/or grounds are
present on phase conductors for feeders or branch circuits and that insulation values are
as required by the Canadian Electrical Code.
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1.27

1.28

All testing of conductors to be done prior to energization of conductors with 600-volt and
1000-volt meggers as required by the Canadian Electrical Code.

Capacitive leakage testing of all phases and neutral feeder conductors at various systems
originating points, are to be recorded for each individual feeder with test results to be
submitted to Departmental Representative for approval.

Systems to be tested for capacitive leakage are as follows: 120/240V/1PH/3W.

Check resistance to ground before energizing. Ensure resistance to ground is not less
than 50 megohms.

Submit test results for Departmental Representative’s review. Test results shall include
time of test, feeder tested, and instrument readings.

CLEANING

Do final cleaning in accordance with Division 1.

At time of final cleaning, clean lighting reflectors, lenses and other lighting surfaces that
have been exposed to construction dust and dirt.

On completion of work, remove debris resulting from work of this Division and leave the
site neat and tidy. Equipment shall be checked for proper fitting and alignment, adjusted,
cleaned, repainted where necessary, and left in first class condition.

This section shall be responsible for the removal of spatters, droppings, soil, labels, and
debris from finished surfaces and from surfaces to receive finishes, before the set up.
Work and adjacent finished work shall be left in new condition.

Only cleaning materials which are recommended for the purpose by both the
manufacturer of the surface to be cleaned and of the cleaning material shall be used.

Immediately before and during finishing work shall be made "broom clean". Interior
areas shall be "vacuum cleaned" immediately before finish painting commences.

Material at site cannot be burned or buried except where approved by Departmental
Representative. Removal shall be as often as required to avoid accumulation in order to
ensure site is maintained clean.

Volatile fluid wastes cannot be disposed of in storm or sanitary sewers or in open drain
courses.

Lowering of materials shall be controlled and shall not be dropped or thrown from stories
above grade.

COORDINATION

Cooperate and investigate with other trades to make maximum use of the spaces. Avoid
conflicts with pipes, ducts, etc. Prepare shop drawings indicating the route of main
conduits and ducts for submission to the Departmental Representative for approval.

Cooperate with other trades on the site and carry out the work, in such a way, as not to
hinder or hold up the work of other trades.

Consult with other trades, where their respective installations conflict and re-route
conduits, ducts, outlets, equipment, etc., as required, subject to the approval of the
Departmental Representative.
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1.29

1.30

Obtain from the mechanical and other trades complete detailed wiring diagrams of
equipment requiring connections and be responsible for pointing out any discrepancies or
the reason why they cannot be adhered to.

SUPERVISION

Provide supervision and sufficiently qualified foreman for work of this Contract to ensure
that the work proceeds in proper and efficient manner to its completion. If in the opinion
of the Departmental Representative, such personnel are not competent to carry out the
work, replace these men immediately upon written request of the Departmental
Representative.

COMMISSIONING OF ELECTRICAL SYSTEMS

Upon receipt of written verification from the Contractor that:

.1 All systems are complete and operational in all respects.

.2 All specified reports and documents have been submitted and approved.

.3 All demonstrations have been completed and documented, the Departmental
Representative will commence a systems' commissioning period.

During this period of not more than 20 working days, the Departmental Representative
will verify the operation of all systems. The commissioning process may involve real or
simulated conditions to determine the systems full operational capabilities. Copies of all
specified reports and documents are to be available on site during the commissioning
period.

During the commissioning process, the on-site foreman of the electrical subtrade
involved in the supervision of the work plus one electrician is to be on site providing full-
time assistance to the Departmental Representative. In addition, systems' suppliers'
representatives are to be available to be on site providing full-time assistance to the
Departmental Representative within 48 hours’ notice to assist in the verification of their
respective systems.

All necessary equipment such as meters, load banks, etc., required to fully commission
the systems are to be made available to the Departmental Representative.

Deficiencies or discrepancies discovered during the commissioning process are to be
immediately rectified. Exceptional arrangements for labour and materials will be
required to correct deficiencies, which prevent the satisfactory completion of the
commissioning process.

-- END OF SECTION - -
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PART 1 - GENERAL

1.1

REFERENCE STANDARDS
CSA C22.2 No. 18 - Clamps and connectors.
CSA C22.2 No. 65 Wire Connectors.

PART 2 - PRODUCTS

2.1

MATERIALS

All connections shall be made electrically and mechanically secure. Sizes of connectors
shall be according to manufacturer's recommendations for each size and combination of
wires.

Joints required in all branch wiring #10 AWG and smaller shall be made using spring
type pressure wire connectors.

Joints for wiring #8 AWG and larger shall be made using pressure-type colour keyed
compression connectors. A first layer of tape shall be compound-type followed by a layer
of vinyl tape.

All current carrying parts are to be made of copper or copper alloy, and shall be complete
with an appropriately sized insulating cap. Cap shall completely fit or cover all enclosed
conductors as required.

Bushing stud connectors are not acceptable.

Clamps or connectors for armoured cable and flexible conduit as required.

PART 3 - EXECUTION

3.1

INSTALLATION

Remove insulation carefully from ends of conductors and:

1 Install mechanical pressure type connectors and tighten screws with appropriate
compression tool recommended by manufacturer. Installation shall meet
secureness tests in accordance with CSA C22.2 No. 65.

2 Install fixture type connectors and tighten. Replace insulating cap.

All connections shall be made electrically and mechanically secure. Sizes of connectors
shall be according to manufacturer's recommendations for each wire size and
combination of wires. Twist wires together before installing connectors. All stranded
conductors shall be twisted together prior to connection around terminal.

-- END OF SECTION - -
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PART 1 - GENERAL

1.1
1
2
3
1.2
A

REFERENCE STANDARDS
CSA C22.2 No. 38 - Thermoset Insulated Wires and Cables.
CSA C22.2 No. 51 - Armoured cables.

Wire and cable shall conform to the latest specification of the Canadian Standards
Association (CSA), Electrical and Electronic Manufacturers Association of Canada
(EEMAC), the Insulated Power Cable Engineers Association (IPCEA), and the American
Society of Testing Materials (ASTM).

SHOP DRAWINGS AND PRODUCT DATA

Submit product data in accordance with Division 1.

PART 2 - PRODUCTS

2.1
A
2.2
A
23
1
2
3

BUILDING WIRES

Conductors: Copper, soft drawn stranded, at least 98% conductivity for #10 AWG and
larger. Insulation shall be chemically cross-linked thermosetting polyethylene rated 600
volts on all RW90 conductors and 1000 volts for RWU-90 for incoming service. Size as
indicated on drawings and schedules. Conductor insulation shall be colour coded as
follows:

Phase A - Red

Phase B - Black
Neutral - White
Ground - Green

Isolated Power - as indicated hereinafter.

Where extra colours are required for three-way switches, etc., they shall be yellow.
Approved colour coded tape is acceptable for colour coding phase conductors #1 AWG
and larger and for neutral and ground conductors #4/0 and larger.

CONTROL CABLES

600 V Type: 2 stranded copper conductors, 95% conductivity, full size AWG gauge,
sizes as indicated with PVC insulation Type TW with shielding of magnetic tape wire
braid over each pair of conductors and overall covering of thermoplastic jacket. Colour
code shall be orange and brown.

TECK CABLE

Cable: in accordance with Section 26 05 00 - Common Work Results for Electrical.

Conductors:
A Grounding conductor: copper.
2 Circuit conductors: copper or aluminium as indicated, size as indicated.

Insulation:
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.8

24

1 Cross-linked polyethylene XLPE.
2 Rating: 600 or 1000V, as indicated.

Inner jacket: polyvinyl chloride material.
Armour: flat or interlocking, galvanized steel or aluminium.

Overall covering: thermoplastic polyvinyl chloride, compliant to applicable Building
Code classification for this project.

Fastenings:
A One-hole aluminium straps to secure surface cables 50 mm and smaller. Two-hole
steel straps for cables larger than 50 mm.
2 Channel type supports for two or more cables at 1200mm centres.
3 Threaded rods: 6 mm diameter to support suspended channels.
Connectors:

A Watertight, approved for TECK cable.

SYSTEM WIRING

Wiring for auxiliary systems will be as indicated in specification or on drawings and/or as
recommended by Manufacturer of the system.

PART 3 - EXECUTION

3.1

A
3.2

A

2
3.3

A

2
34

1

2

INSTALLATION OF BUILDING WIRES

Install all building wiring as follows:
.1 In conduit systems in accordance with Section 26 05 34.

INSTALLATION OF CONTROL CABLES
Install control cables in conduit.

Ground control cable shield.

INSTALLATION OF TECK CABLE
Group cables wherever possible on channels.

Install cable concealed or exposed (as indicated), securely supported by straps ore
hangers.

INSTALLATION - GENERAL

Where pulling wires and cables, the use of an approved lubricant only will be permitted.
No wires or cables shall be pulled in conduits until such conduits are free from moisture
and in no case shall wires be pulled until approval of the Departmental Representative is
obtained.

All stranded conductors prior to terminating under device bolts such as circuit breakers,
light switches, receptacles, etc., to be twisted together to form a single conductor to
ensure a reliable mechanical connection.
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3 "Labelling" of all branch circuit wiring including phase conductors, neutrals, ground

and/or bonding conductors to be done on both ends of all circuit wires plus in any
junction and/or pull boxes located in between using write-on, self-laminating labels as
required.

4 The following wiring methods are designed to enhance the ability to perform capacitive
leakage tests:

1

All circuit conductors are to be individually tie wrapped to their corresponding
labelled neutral conductor in all panelboards, pullboxes and junction boxes. Enough
slack conductor length should be left to enable the ability to clamp the ground
detector around the individually tie-wrapped circuit conductor and its corresponding
labelled neutral. This wiring method is to be neat and of good workmanship quality.

The tie wrapping of the neutral with its respective phase conductors is to be made at
the closest point of entry into panelboards, pullboxes and junction boxes.

The main switchboard, CDP's, panelboards, MCC's etc, are to have their respective
feeder phase and neutral conductors tie-wrapped together and enough slack
conductor length to enable the ability to clamp the ground detector around each set
of feeders. This wiring method is to be neat and of good workmanship quality.

After all electrical wiring has been completed by the Electrical Sub-Contractor, he is
to test the grounded electrical distribution system to ensure there are not ground
shorts and capacitive leakage in the system.

All feeders or branch circuits which do not have neutral conductors are to have their
respective phase conductors tie-wrapped together in accordance to the methods
described previously.

Run all circuits so that the voltage drop in no case exceeds 3% of the line volts. The
neutral wire, wherever it is run, shall be continuous with no fuses, switches, or
breaks of any kind.

For 15-amp, 120-volt circuits the following table shall be used to determine the
minimum conductor sizes required to compensate for voltage drop.

Find below the branch circuit maximum lengths (120-volt one-way length from
panelboard to load including vertical drops. Do as to limit voltage drop to 3%.

A From 0.3mto24m #12 Wire

2 From 24mto37m #10 Wire

3 From 37mto 55m #8 Wire

Increased wire sizes where required shall not be decreased in size in any portion of
length of run between panelboard and the wiring device itself.

.10 All wire shall be colour coded as per Code requirements and/or as specified herein.

-- END OF SECTION - -










Belfast Consolidated School GROUNDING - SECONDARY Section 26 05 28

Boilers Replacement Page 1
South Pinette, PEI
Project No. 040 — 20018 21 MAY 2020
PART 1 GENERAL
1.1 RELATED REQUIREMENTS

.1 Common Work Results for Electrical: ~ Section 26 05 00

2 Wires and Cables, 0 to 1000V: Section 26 05 21
1.2 REFERENCE STANDARDS

A CSA C22.2 No. 41 - Grounding and Bonding Equipment.

1.3 ACTION AND INFORMATIONAL SUBMITTALS
B Submit in accordance with Division 1.
2 Product Data:
B Submit manufacturer's instructions, printed product literature and data sheets for

grounding equipment and include product characteristics, performance criteria,
physical size, finish and limitations.

14 CLOSEOUT SUBMITTALS
A Submit in accordance with Division 1.
2 Operation and Maintenance Data: submit operation and maintenance data for grounding

equipment for incorporation into manual.

1.5 DELIVERY, STORAGE AND HANDLING
.1 Deliver, store and handle materials in accordance with Division 1.

2 Delivery and Acceptance Requirements: deliver materials to site in original factory
packaging, labelled with manufacturer's name and address.

3 Storage and Handling Requirements:

A Store materials in dry location, off ground, indoors and in accordance with
manufacturer's recommendations in clean, dry, well-ventilated area.

2 Store and protect grounding equipment from nicks, scratches, and blemishes.

3 Replace defective or damaged materials with new.

4 Develop Construction Waste Management Plan related to Work of this Section and in
accordance with Division 1.

.5 Packaging Waste Management: remove for reuse and return of padding, crates,
packaging materials, pallets, as specified in Construction Waste Management Plan in
accordance with Division 1.

PART 2 PRODUCTS
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2.1 EQUIPMENT
A Clamps for grounding of conductor: size as required to electrically conductive
underground water pipe.
2 Grounding conductors: bare stranded copper, tinned, soft annealed, size as indicated.
3 Insulated grounding conductors: green, copper conductors, size as indicated, to Section
26 05 21.
4 Ground bus: copper, size as indicated, complete with insulated supports, fastenings,
connectors.
.5 Non-corroding accessories necessary for grounding system, type, size, material as
indicated, including but not necessarily limited to:
1 Grounding and bonding bushings.
2 Protective type clamps.
3 Bolted type conductor connectors.
4 Thermit welded type conductor connectors.
.5 Bonding jumpers, straps.
.6 Pressure wire connectors.
2.2 MANUFACTURERS
1 Acceptable Manufacturers: Thomas & Betts. Burndy, McGraw Edison.
PART 3 EXECUTION
31 EXAMINATION
A Verification of Conditions: verify that conditions are acceptable for installation of
grounding systems in accordance with manufacturer's written instructions.
2 Visually inspect in presence of Departmental Representative.
Inform Departmental Representative of unacceptable conditions immediately upon
discovery.
4 Proceed with installation only after unacceptable conditions have been remedied and after
receipt of written approval to proceed from Departmental Representative.
3.2 INSTALLATION GENERAL
A Install complete permanent, continuous, system and circuit, equipment, grounding
systems including, electrodes, conductors, connectors, busbars, accessories, to conform to
requirements of Departmental Representative, and local authority having jurisdiction over
installation. Run a separate green ground wire in all EMT conduit.
2 Install connectors in accordance with manufacturer's instructions.
Protect exposed grounding conductors from mechanical injury.
4 Use mechanical connectors for grounding connections to equipment provided with lugs

as follows:
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A Copper, one-hole, short barrel (single crimp) type lugs shall be used for all wire
sizes up to and including #6AWG;
2 Copper, two-hole, long barrel (dual crimp) type Iugs shall be used for all wire
sizes #4AAWG and larger;
3 Lugs shall be bolted to bus bars with accompanying hardware as required.

3.3

34

3.5

Soldered joints are not permitted.

Install bonding wire for flexible conduit, connected at both ends to grounding bushing,
solderless lug, clamp or cup washer and screw. Neatly cleat bonding wire to exterior of
flexible conduit.

Make grounding connections in radial configuration only, with connections terminating
at single grounding point. Avoid loop connections.

All conduits for all electrical systems shall contain a minimum # 12 AWG copper bond
wire. Wire size shall be increased as required by Table 16 of the CEC or as otherwise
noted.

All metallic conduit stubs shall be bonded regardless of length.

SYSTEM AND CIRCUIT GROUNDING

Install system and circuit grounding connections to the neutral of the 120/240V systems
as required.

All cables, feeders and branch circuit conductors installed in conduit shall be complete
with a separate minimum size #12AWG solid copper bond/ground wire as follows:

1 Where bond wire sizes larger than #12AWG are required, they shall be increased
as required by the Canadian Electrical Code Table 16 or as noted otherwise;

2 #12AWG and larger size bond or ground conductors shall be of soft drawn
stranded copper of 98% conductivity, and of full size and AWG gauge;

3 Size of ground/bond conductors shall be based upon Table 16 of the Canadian
Electrical Code;

4 Minimum size #14AWG solid green insulated conductors are acceptable for
bonding purposes associated with various other systems rated at 50 volts or less.

EQUIPMENT BONDING

Install bonding connections to typical equipment included in, but not necessarily limited
to following list: Service equipment, transformers, switchgear, duct systems, frames of
motors, starters, control panels, distribution panels, building steel work, generators,
outdoor lighting, cable trays.

FIELD QUALITY CONTROL

Perform tests in accordance with Section 26 05 00.

Perform ground continuity and resistance tests using method appropriate to site
conditions and to approval of Departmental Representative and local authority having
jurisdiction over installation.

Perform tests before energizing electrical system.

Disconnect ground fault indicator during tests.
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.5 Submit test results for Departmental Representative’s review.
3.6 CLEANING
1 Progress Cleaning: clean in accordance with Division 1.
1 Leave Work area clean at end of each day.
2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment
in accordance with Division 1.
3 Waste Management: separate waste materials for reuse and/or recycling in accordance

with Division 1.

A Remove recycling containers and bins from site and dispose of materials at
appropriate facility.

END OF SECTION
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PART 1 - GENERAL

1.1

1.2

RELATED WORK
Common Work Results Electrical: Section 26 05 00

SHOP DRAWINGS AND PRODUCT DATA

Submit shop drawings and product data in accordance with Division 1.

PART 2 - PRODUCTS

2.1

2.2

SUPPORT DEVICES
U shape, size 41mm x 41 mm, 2.5mm thick, surface mounted or suspended as required.

Supply and install all necessary inserts, rods, channels, brackets, etc., to form a support
system capable of carrying at least twice the weight of the equipment supported.

In concrete, use cast-in threaded inserts wherever possible. Should additional inserts be
required use a "red head" type of insert capable of carrying at least 45 kg.

All hanger rods shall be 10mm diameter continuous threaded rod cut to required lengths.
All conduits not installed on Unistrut or approved equal type support channels to be
supported as follows:

A %2 (13mm) up to and including 1'4” (35mm) conduits - one-hole steel straps.
2 1'% (41mm) and larger sizes - two-hole steel straps.

Beam clamps to secure conduit to exposed steel work.

All trays, wireways, and multiple conduits, shall be supported by a steel channel support
system with all components, hangers, wall supports, cable clamps, etc., specifically
manufactured and approved for their application.

Fastening devices for cabinets, boxes, supports, etc., shall be nut and bolt, ramset,
expansion shields, wedge anchors, or toggle bolts, size and number to suit the application
or as detailed on the drawings. Toggle bolts shall not be used in gypsum wallboard
construction.

Fastening devices for outlet boxes shall be nut and bolt, ramset, expansion shields, wedge
anchors or caddy clips, size and number to suit the application or as detailed on the
drawings.

MANUFACTURERS

Approved manufacturers: Burndy, Erico, Electrovert, Pursley, Unistrut.

PART 3 - EXECUTION

3.1

INSTALLATION
Secure equipment to hollow or solid masonry tile and plaster surfaces with lead anchors.
Secure equipment to poured concrete with expandable inserts.

Secure equipment to hollow masonry wall, or suspended ceilings with toggle bolts.
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4 Secure surface mounted equipment with twist clip fasteners to inverted T bar ceilings.

.10
A1

A2

A3

14

A5

16

17

f—

18

Ensure that T-bars are adequately supported to carry weight of equipment specified
before installation.

Support equipment, conduit or cables using clips, spring loaded bolts, cable clamps
designed as accessories to basic channel members.

Suspended support systems.

1 Support individual cable or conduit runs with 10mm diameter threaded rods and
spring clips.

2 Support 2 or more cables or conduits on channels supported by 10mm diameter
threaded rod hangers where direct fastening to building construction is
impractical.

For surface mounting of two or more conduits, use channels at 1.5m on centre spacing.

Provide metal brackets, frames, hangers, clamps and related types of support structures
where indicated or as required to support conduit and cable runs.

Ensure adequate support for raceways and cables dropped vertically to equipment where
there is no wall support.

Do not use wire lashing or perforated strap to support or secure raceways or cables.

Do not use supports or equipment installed for other trades for conduit or cable support
except with permission of other trade and approval of Departmental Representative.

Install fastenings and supports as required for each type of equipment cables and
conduits, and in accordance with manufacturer's installation recommendations.

Coordinate the location of any insert to miss concrete reinforcement and obtain approval
of Departmental Representative prior to installing.

Secure all equipment in a manner, so as not to distort or cause undue stress on any
components.

The use of tye-wraps for supporting purposes, is strictly prohibited and will be strictly
enforced. They may only be utilized to secure various systems wiring in-place, but in no
instance are they to be used as a substitute for approved type metal straps, clamps, etc.

Support of any equipment shall not rely on the strength of plaster, or gypsum board
construction.

Various suspended types of outlet, pull and/or junction boxes including conduits, are to
be supported with minimum size 3/8" threaded rod, nuts and flat washers. Threaded rods
are to be secured to boxes with one flat washer and nut installed on both sides of box.

One rod required for all types of boxes sized 6" x 6" (36 sq. inches) and smaller.
Two rods required for all types of boxes sized larger than 36 sq. inches, up to, and
including those sized 12" x 12” (144 sq. inches).

Minimum of four rods required for all boxes sized larger than 144 sq. inches.

EMT shall be securely fastened in place within 1m of each outlet box, junction box, pull
box, cabinet or condulet fitting, with spacing between supports as per the C.E.C. Grouped
or singularly suspended conduits of all sizes to be supported with minimum sized 3/8"
threaded rods and concrete shields. Where possible, two or more suspended type
conduits shall be secured to a common steel support channel system and are to be
suspended utilizing minimum size 3/8" threaded rods, washers and nuts. Channel is to be
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sandwiched between nuts and washers located on both upper and underside portions of
channels.

.19 All excess rod is to be cut-off within /42" of channel bottom. In addition to C.E.C.
minimum conduit spacing requirements, all suspended conduit runs containing horizontal
or vertical elbows are to have one additional support rod installed not greater than 12"
from mid-point of all 90-degree bends. Maximum spacings between conduit support
channels shall be as dictated by smallest size conduit(s) being supported and/or secured
to same.

20 Support of any equipment shall not rely on the strength of plaster, or gypsum board
construction.

- - END OF SECTION - -
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PART 1 - GENERAL

1.1

1

REFERENCE STANDARDS

CSA C22.2 No. 18 - Outlet boxes, conduit boxes and fittings.

PART 2 - PRODUCTS

2.1

2.2

23

2.4

(O N O TCR N

OUTLET AND CONDUIT BOXES GENERAL

Size boxes in accordance with Canadian Electrical Code, Part 1.
100mm square or larger outlet boxes as required for special devices.
Gang boxes where wiring devices are grouped.

Blank cover plates for boxes without wiring devices.

Combination boxes with CSA approved barriers where outlets for more than one system
are grouped.

Outlet boxes for concealed use in frame construction shall be sectional, galvanized,
pressed steel; these shall be restricted for use with flexible conduit AC-90 cable (where
indicated) or other pliable type cable. The installation of any type of rigid type conduit in
sectional boxes is prohibited. Where wire fill dictates larger boxes for outlets, use
suitably sized square boxes, with raised "tile ring" style extension.

SHEET STEEL OUTLET BOXES

Electro-galvanized steel single and multi-gang flush device boxes for flush installation,
minimum size 75 x 50 x 63mm or as indicated with a minimum volume of 262,192 cu.
mm. 100mm (4 inch) square outlet boxes when more than one conduit enters one side,
with extension and tile rings (square, welded type) as required. For use in masonry
construction, style MB (S or D) shall be used.

100 mm square or octagonal outlet boxes for lighting fixtures.

100mm square outlet boxes with extension and plaster rings for flush mounting special
devices in finished plaster or tile walls.

CONDUIT BOXES

Cast FS Aluminium boxes with factory-threaded hubs and mounting feet for surface
wiring of switches and receptacles.

Metal type “FS” device plates to be used on all type “FS” boxes unless noted otherwise.
MULTI-OUTLET BOXES

Electro-galvanized steel barrier pre-ganged multi-outlet boxes for devices with different
sources of voltage in the same box.

The barrier of sheet steel shall not be less than (No. 16 MSGQG) thick used to divide the
space into separate compartments for the conductors of each system. The barrier shall be
fastened rigidly to the box.
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2.5 FITTINGS - GENERAL

2.6
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Bushing and connectors with nylon insulated throats.
Knock-out fillers to prevent entry of foreign materials.
Conduit outlet bodies for conduit up to 32mm and pull boxes for larger conduits.

Double locknuts and insulated bushings on sheet metal boxes.
CONDUIT SUPPORTS

In steel stud framing construction, provide for boxes a metal stud clip and a far side
support or a separate quick mount support.

Use adjustable screws gun brackets where box requires mounting between steel studs.

Other support system will be accepted only after review by Departmental Representative.

PART 3 - EXECUTION

3.1

INSTALLATION

Support boxes independently of connecting conduits.

Fill boxes with paper, sponges or foam or similar approved material to prevent entry of
construction material. Remove upon completion of work.

For flush installations mount outlets flush with finished wall using plaster rings to permit
wall finish to come within 65mm of opening.

Provide correct size of openings in boxes for conduit and armoured cable connections.
Reducing washers not allowed.

At each local switch, receptacle, ceiling or wall fixture, continuous row of fixtures, or
system unit (i.e. fire alarm, T.V., etc.) provide and install a standard or twin filler or
barrier pressed steel outlet box, unless specifically noted otherwise. All outlet boxes
shall be fabricated of galvanized sheet steel and set flush with finished surfaces. They
shall be rigidly and securely set.

All flexible conduit fixture feeds shall originate from the side of the outlet box and not
from the box cover.

In locating outlets, take care to allow for radiation, pipes, ducts, etc., and for the variation
in arrangement and thickness of finishes, etc. Failure to comply with this will not relieve
Electrical Contractor from the cost of necessary alterations.

Allow for the relocation of an outlet up to a dimension of 3m from that indicated on
drawings, provided notice is given before roughing-in has been completed.

Install floor boxes in concrete formwork, prior to concrete pour, securely set to ensure
finished collar is flush with the surface of the specified finish flooring.

-- END OF SECTION - -
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PART 1 - GENERAL

1.1 REFERENCE STANDARDS

A Canadian Standards Association (CSA)

1 CAN/CSA C22.2 No. 18, Outlet Boxes, Conduit Boxes, and Fittings and
Associated Hardware.

2 CSA C22.2 No. 45, Rigid Metal Conduit.

3 CSA C22.2 No. 56, Flexible Metal Conduit and Liquid-Tight Flexible Metal
Conduit.

4 CSA C22.2 No. 83, Electrical Metallic Tubing.

S CSA C22.2 No. 211, Rigid PVC (Unplasticized) Conduit.

.6 CAN/CSA C22.2 No 227, Flexible Nonmetallic Tubing.

1.2 WASTE MANAGEMENT AND DISPOSAL
B Separate and recycle waste materials in accordance with local requirements.
2 Place materials defined as hazardous or toxic waste in designated containers.
3 Ensure emptied containers are sealed and stored safely for disposal away from children.
4 Collect and separate plastic, paper packaging and corrugated cardboard in accordance

with Waste Management Plan.

PART 2 - PRODUCTS

2.1 CONDUITS
1 Rigid PVC conduit: to CSA C22.2 No. 211.2, size as indicated.
2 Rigid metal conduit: to CSA C22.2 No. 45, galvanized steel threaded.

3 Thin wall type electrical metallic tubing "EMT" with rain tight couplings, galvanized,
size as indicated.

2.2 CONDUIT FASTENINGS

One-hole steel straps to secure surface conduits 50 mm and smaller.
Two-hole steel straps for conduits larger than 50 mm.

Beam clamps to secure conduits to exposed steel work.

Channel type supports for two or more conduits.

(O N N U NS

Threaded rods, 6 mm diameter, to support suspended channels.

23 CONDUIT FITTINGS

1 Fittings: manufactured for use with conduit specified. Coating: same as conduit where
applicable.

2 Factory "ells" where 90-degree, 45-degree or 22.5-degree bends are required for 25 mm
and larger conduits.

3 Ensure conduit bends other than factory “ells” are made with an approved bender.
Making offsets and other bends by cutting and rejoining 90-degree bends are not
permitted.
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2.4 EXPANSION FITTINGS FOR RIGID CONDUIT
1 Weatherproof expansion fittings with internal bonding assembly suitable for 100 mm
linear expansion.
2 Watertight expansion fittings with integral bonding jumper suitable for linear expansion
and 19 mm deflection in all directions.
3 Weatherproof expansion fittings for linear expansion at entry to panel.
2.5 FISHCORD
1 6.5 mm standard nylon pull rope with tensile strength of 5 kN.

PART 3 - EXECUTION

3.1 INSTALLATION

B Install all conduit, conduit fittings and accessories in accordance with the latest edition of
the Canadian Electrical Code in a manner that does not alter, change or violate any part
of the installed system components or the CSA/UL certification of these components.

2 Install conduits to conserve headroom in exposed locations and cause minimum
interference in spaces through which they pass.

Surface mount conduits except in finished areas or as indicated.

4 Use electrical metallic tubing (EMT) except in cast concrete and above 2.4m not subject
to mechanical injury.

5 Rain-tight EMT connectors and couplings (complete with o-rings) are to be used on
vertical portion of conduit runs where terminating into tops of electrical equipment
incorporating drip shields or hoods.

.6 Unless noted otherwise, steel set screw type fittings shall be used on EMT. Rigid
condulet fitting bodies made of alloys or malleable types of metals are not to be used.

7 The use of ENT shall not be permitted.

.8 The use of rigid PVC above ground is not permitted.

9 Use liquid tight flexible metal conduit (minimum 3/8” internal diameter) for connection
to motors or vibrating equipment in all locations, including controls and related devices

10 Use rigid PVC conduit underground and buried in or under concrete slab on grade and in
corrosive areas. Thin-wall (DB2) rigid PVC shall be permitted only where encased in
concrete.

A1 Install conduit sealing fittings in hazardous areas. Fill with compound.

12 Minimum conduit size for power circuits: 21 mm.

13 Bend conduit cold. Replace conduit if kinked or flattened more than 1/10th of its original
diameter.

14 Mechanically bend steel conduit over 19 mm diameter.

15 Field threads on rigid conduit must be of sufficient length to draw conduits up tight.
.16 Install fish cord in all empty conduits.
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17 Remove and replace blocked conduit sections. Do not use liquids to clean out conduits.
18 Dry conduits out before installing wire.
3.2 SURFACE CONDUITS
A Run parallel or perpendicular to building lines.
2 Locate conduits behind infrared or gas fired heaters with 1.5 m clearance.
3 Run conduits in flanged portion of structural steel.
4 Group conduits wherever possible on suspended channels.
.5 Do not pass conduits through structural members except as indicated.
.6 Do not locate conduits less than 75 mm parallel to steam or hot water lines with

minimum of 25 mm at crossovers.

-- END OF SECTION --
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PART 1 GENERAL

1.1 RELATED REQUIREMENTS

1.2

1.3

1.4

1.5

PART 2

Common Work Results Electrical: Section 26 05 00.

REFERENCE STANDARDS
CSA C22.2 No. 29 - Panelboards and Enclosed Panelboards.

ACTION AND INFORMATIONAL SUBMITTALS
Submit in accordance with Division 1.
Product Data:

B Submit manufacturer's instructions, printed product literature and data sheets for
panelboards and include product characteristics, performance criteria, physical
size, finish and limitations.

Shop Drawings:

B Submit drawings stamped and signed by professional engineer registered or
licensed in Province of Prince Edward Island, Canada.

2 Include on drawings:
q Electrical detail of panel, branch breaker type, quantity, ampacity and

enclosure dimension.

CLOSEOUT SUBMITTALS

Submit in accordance with Division 1.

Operation and Maintenance Data: submit operation and maintenance data for panelboards
for incorporation into manual.

DELIVERY, STORAGE AND HANDLING

Deliver, store and handle materials in accordance with Division 1 and with
manufacturer's written instructions.

Delivery and Acceptance Requirements: deliver materials to site in original factory
packaging, labelled with manufacturer's name and address.

Storage and Handling Requirements:

A Store materials off ground, indoors in dry location and in accordance with
manufacturer's recommendations in clean, dry, well-ventilated area.
Store and protect panelboards from nicks, scratches, and blemishes.

3 Replace defective or damaged materials with new.

PRODUCTS
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2.1 PANELBOARDS

1 Panelboards are existing. Add, move or remove breakers as indicated on drawings,
2.2 BREAKERS

A Breakers: to Section 26 28 16.02 - Moulded Case Circuit Breakers.

2 Breakers with thermal magnetic tripping in panelboards except as indicated otherwise.

3 Lock-on devices for fire alarm, emergency, exit and night light circuits.
2.3 EQUIPMENT IDENTIFICATION

A Provide equipment identification in accordance with Section 26 05 00 - Common Work

Results for Electrical.
2 Nameplate for each panelboard size 4 engraved or as indicated.
Nameplate for each circuit in distribution panelboards size 2 engraved or as indicated.

4 Complete circuit directory with typewritten legend showing location and load of each
circuit, mounted in plastic envelope at inside of panel door. Confirm all room numbers
with Departmental Representative prior to completing.

PART 3 EXECUTION

3.1 EXAMINATION

1 Verification of Conditions: verify that conditions are acceptable for installation in
accordance with manufacturer's written instructions.

N Visually inspect substrate in presence of Departmental Representative.

2 Inform Departmental Representative of unacceptable conditions immediately
upon discovery.

3 Proceed with installation only after unacceptable conditions have been remedied
and after receipt of written approval to proceed from Departmental
Representative.

3.2 INSTALLATION
A Connect loads to circuits as indicated.
2 Connect neutral conductors to common neutral bus with respective neutral identified.

3 Wiring in panelboards shall be secured with tie wrap or equivalent means to present a
neat workmanlike appearance. Branch circuitry wiring within panelboards shall have
approximately 300mm of "slack" wire installed in 150mm loop adjacent to respective
breakers where phase conductors terminate. All branch circuit neutral, ground and/or
bond conductors to have approximately 300mm of slack wire neatly "looped" prior to
terminations taking place. All feeder conductors to be installed in such a manner as to
enable "clip on" type capacitive leakage tester to encompass neutral plus phase
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3.3

3.4

3.5

conductors together. Feeder conductors to be provided with additional slack wire
adjacent to termination lugs.

Circuit numbers on drawings do not necessarily correspond to the numbers on the
lighting and power panels. Circuits sharing a common neutral shall not be connected to
the same phase. Any changes in circuit numbering is to be included on "record
drawings".

Labelling of all branch circuit phase conductors plus neutral and/or bond conductors shall
be done with write-on, self-laminating labels as required.

Maximum size conduits housing 15A or 20A branch circuits to be limited to 25mm in
size exiting any panelboard.

Panel legends in all panelboards affected by the work shall be updated to reflect both
changes and existing conditions. Confirm all existing circuiting on site prior to starting
work. In no instance will “EXISTING CIRCUIT” or the like be acceptable on updated
panel legends unless explicit approval is given by Departmental Representative.
CLEANING

Progress Cleaning: clean in accordance with Division 1.

B Leave Work area clean at end of each day.

Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment
in accordance with Division 1.

Waste Management: separate waste materials for reuse and/or recycling in accordance
with Division 1.

1 Remove recycling containers and bins from site and dispose of materials at
appropriate facility.

PROTECTION
Protect installed products and components from damage during construction.

Repair damage to adjacent materials caused by work in panelboards.

TESTS

Perform tests in accordance with Section 26 05 00.

END OF SECTION
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PART 1 - GENERAL

1.1

1.2

REFERENCE STANDARDS
CSA C22.2 No. 5.1 - Moulded Case Circuit Breakers.

SHOP DRAWINGS AND PRODUCT DATA
Submit product data in accordance with Division 1.

Include time-current characteristic curves for breakers with ampacity of 400A and over or
with interrupting capacity of 22,000A symmetrical RMS and over at system voltage.

PART 2 - PRODUCTS

2.1

2.2

BREAKERS GENERAL

Bolt-on moulded case circuit breaker, quick-make, quick-break type, de-ionizing arc
chambers for manual and automatic operation with temperature compensation for 40 deg
C ambient. Breakers to be trip-free of operating handles on overloads with a definite
indication when tripping has taken place.

Multi-pole breakers shall have common trip mechanisms; tie handles will not be
acceptable.

Magnetic instantaneous trip elements in circuit breakers, to operate only when the value
of current reaches setting. Trip settings on breakers with adjustable trips to range from
10 to 12 times current rating.

Circuit breakers with interchangeable trips as indicated.

Minimum acceptable circuit breaker interrupting rating shall be 14,000 RMS symmetrical
amperes or as indicated on the drawings.

Breakers shall match panels in which they are installed.

MANUFACTURERS

Approved manufacturers: Eaton, Square D, Siemens.

PART 3 - EXECUTION

3.1

INSTALLATION

Circuit breakers shall be securely mounted in switchboards, panelboards, or EEMAC one
(1) enclosures as indicated on the drawings and as required by other sections of the
specifications.
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3.2 SUBMITTALS

Prior to any installation of circuit breakers in either a new or existing installation,
Contractor must submit three (3) copies of a certificate of origin from the manufacturer,
duly signed by the factory and the local manufacturer’s representative, certifying that all
circuit breakers come from this manufacturer, they are new and they meet standards and
regulations. These certificates must be submitted to the Departmental Representative for
approval.

A delay in the production of the certificate of origin won’t justify any extension of the
contract and additional compensation.

Any work of manufacturing, assembly or installation should begin only after acceptance
of the certificate of origin by Departmental Representative. Unless complying with this
requirement, Departmental Representative reserves the right to mandate the manufacturer
listed on circuit breakers to authenticate all new circuit breakers under the contract, and
that, to Contractor’s expense.

In general, the certificate of origin must contain:

.1 The name and address of the manufacturer and the person responsible for
authentication. The responsible person must sign and date the certificate;

2 The name and address of the licensed dealer and the person of the distributor
responsible for the Contractor’s account.

3 The name and address of the Contractor and the person responsible for the
project.

4 The name and address of the local manufacturer’s representative. The local
representative must sign and date the certificate.

5 The name and address of the building where circuit breakers will be installed:
A Project title.
2 End user’s reference number.
3 The list of circuit breakers.

-- END OF SECTION - -
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PART 1 GENERAL

1.1 REFERENCE STANDARDS

1.2

1.3

PART 2

2.1

O T

)

CSA Group

1 CAN/CSA-C22.2 No.4-04(R2009), Enclosed and Dead-Front Switches (Tri-
National Standard, with ANCE NMX-J-162-2004 and UL 98).

2 CSA C22.2 No.39-13, Fuseholder Assemblies.

ACTION AND INFORMATIONAL SUBMITTALS
Submit in accordance with Division 1.
Product Data:

. Submit manufacturer's instructions, printed product literature and data sheets for
disconnect switches and include product characteristics, performance criteria,
physical size, finish and limitations.

DELIVERY, STORAGE AND HANDLING

Deliver, store and handle materials in accordance with Division 1 and with
manufacturer's written instructions.

Delivery and Acceptance Requirements: deliver materials to site in original factory
packaging, labelled with manufacturer's name and address.

Storage and Handling Requirements:

1 Store materials indoors in dry location and in accordance with manufacturer's
recommendations in clean, dry, well-ventilated area.

Store and protect disconnect switches from nicks, scratches, and blemishes.
3 Replace defective or damaged materials with new.

PRODUCTS

DISCONNECT SWITCHES

Fusible or non-fusible disconnect switches in CSA enclosures as indicated.
Provision for padlocking in either on or off positions.

Mechanically interlocked door to prevent opening when handle in ON position.

Fuseholders: relocatable and to CSA C22.2 No.39 suitable without adaptors, for type and
size of fuse indicated.

Type “A”, quick-make, quick-break action.

ON-OFF switch position indication on switch enclosure cover.
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2.2 EQUIPMENT IDENTIFICATION
A Provide equipment identification in accordance with Section 26 05 00 - Common Work
Results for Electrical.
2 Indicate name of load controlled on size 4 nameplate.
2.3 MANUFACTURERS
.1 Acceptable manufacturers: Eaton, Siemens, Square D.
PART 3 EXECUTION
3.1 EXAMINATION
1 Verification of Conditions: verify that conditions previously installed under other

Sections or Contracts are acceptable for installation of disconnect switches in accordance
with manufacturer's written instructions.

B Visually inspect substrate in presence of Departmental Representative.
2 Inform Departmental Representative of unacceptable conditions immediately
upon discovery.
3 Proceed with installation only after unacceptable conditions have been remedied
and after receipt of written approval to proceed from Departmental
Representative.
3.2 INSTALLATION
1 Install disconnect switches complete with fuses if applicable, as indicated.
2 Mount all disconnect switches in a secure manner, easily accessible, and at a height as

specified in Section 26 05 00.

3 In finished areas mount disconnect switch on top of flush mounted junction box with
conduit nipple on its cover plate into back of the switch.

33 CLEANING
A Progress Cleaning: clean in accordance with Division 1.
A Leave Work area clean at end of each day.
2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment

in accordance with Division 1.

3 Waste Management: separate waste materials for reuse and/or recycling in accordance
with Division 1.

Remove recycling containers and bins from site and dispose of materials at appropriate
facility.

END OF SECTION











		1 Cover

		2 Contents

		3 SECT-AA-Site Visit

		3.1 SECT-A-Invitation to Bidders - Tender

		4 SECT-B-Instructions to Bidders-UPDATED

		5 SECT-C-General Conditions of Contract

		6 SECT-D-Form of Agreement

		7 SECT-E-Contract Tender

		8 SECTION G - Safety Requirements 



