Cel | Upgrades

Shepody Heal i ng Center
Dorchester Penitentiary
Project No R 043937.001

COMVON WORK RESULTS FOR Section 26 05 00
ELECTRI CAL

Dec 2012

PART 1 - GENERAL

1.1 REFERENCES 1
.2
.3
1.2 DEFINTIONS 1
1.3 DESIGN 21
REQUI REMENTS
.2
.3

Canadi an St andards Associ ati on (CSA

I nternational)

.1 CSA C22.1, Canadi an Electrical Code,
Part 1 (Latest Edition), Safety Standard for
El ectrical Installations.

.2 CAN CSA- C22.3, Latest Edition, Overhead
Syst ens.

.3 CAN3- C235, Latest Edition, Preferred

Vol tage Levels for AC Systens, 0 to 50,000 V.

El ectrical and El ectroni ¢ Manufacturer's
Associ ation of Canada ( EEMAC)

.1 EEMAC 2Y-1-1958, Light Gay Col our for
| ndoor Switch Gear.

Institute of Electrical and El ectronics

(I EEE)/ National Electrical Safety Code Product
Li ne (NESC)

.1 | EEE SP1122-2000, The Authoritative
Dictionary of | EEE Standards Terns, 7th
Edi ti on.

El ectrical and electronic terns: unless

ot herwi se specified or indicated, terns used
in these specifications, and on draw ngs, are
t hose defined by | EEE SP1122.

Operating voltages: to CAN3-C235.

Motors, electric heating, control and

di stribution devices and equi pment to operate
satisfactorily at 60 Hz wi thin normal
operating lints established by above

st andar d.

.1 Equi prent to operate in extrene
operating conditions established in above
standard wi t hout danmage to equi prent.

Language operating requirenents: provide
identification naneplates and | abels for
control items in English.
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1.4 SUBM TTALS .1 Subm ttals: in accordance with Section
01 33 00 - Submttal Procedures.

.2 Shop dr awi ngs:
.1 Submit drawi ngs stanped and si gned by
prof essi onal engi neer registered or |icensed
in Province of Nova Scotia, Canada.
.2 Submt wiring diagrans and installation
details of equi pnent indicating proposed
| ocation, |ayout and arrangenent, control
panel s, accessories, piping, ductwork, and
other itens that nust be shown to ensure
co-ordinated installation
.3 Identify on wiring diagrans circuit
terminals and indicate internal wiring for
each item of equi pnent and interconnection
bet ween each item of equi pnent.
.4 I ndi cate of draw ngs cl earances for
operation, maintenance, and repl acenent of
operating equi prent devi ces.
.5 Submit required nunber of copies of
Drawi ngs to authority having jurisdiction.
. 6 I f changes are required, notify
Depart nental Representative, Consultant of
these changes before they are nade.

.3 Quality Control: in accordance with Section
01 45 00 - Testing and Quality Control
.1 Provide CSA certified equi prent and
mat eri al .
.2 VWhere CSA certified equi prent and
material is not avail able, submt such
equi pnrent and naterial to authority having
jurisdiction for special approval before
delivery to site
.3 Submit test results of installed
el ectrical systens and instrunentation
.4 Permits and fees: in accordance with
General Conditions of contract.
.5 Subm t, upon conpletion of Wrk, |oad
bal ance report as described in PART 3 - LQOAD
BALANCE.
. 6 Submit certificate of acceptance from
authority having jurisdiction upon conpletion
of Work to Departnental Representative.

1.5 QUALITY .1 Qual ity Assurance: in accordance with Section
ASSURANCE 01 45 00 - Testing and Quality Control.

.2 Qualifications: electrical Wrk to be carried
out by qualified, licensed electricians who
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1.5 QUALITY )
ASSURANCE
(Cont ' d)

.3
1.6 DELI VERY, 1
STORAGE AND
HANDLI NG

.2

1.7 SYSTEM STARTUP .1

Qualifications: (Cont'd)

hold valid Master Electrical Contractor
license or apprentices in accordance with
authorities having jurisdiction as per the
condi tions of Provincial Act respecting
manpower vocational training and
qual i fication

.1 Enpl oyees regi stered in provincial
apprentices program permtted, under direct
supervision of qualified Iicensed el ectrician
to performspecific tasks.

.2 Permtted activities: determ ned based
on training level attained and denobnstration
of ability to performspecific duties.

Heal th and Safety Requirenents: do
construction occupational health and safety in
accordance with Section 01 35 28 - Health and
Saf ety Requirenents.

Material Delivery Schedul e: provide
Consultant with schedule within 2 weeks after
award of Contract.

Construction/Denolition Waste Managenent and
Di sposal : separate waste materials for reuse
and recycling in accordance with Section

01 74 21 - Construction/Denolition Waste
Managenent and Di sposal .

Instruct operating personnel in operation,
care and mai ntenance of systens, system
equi pnrent and conponents.

Arrange and pay for services of

manuf acturer's factory service engineer to
supervi se start-up of installation, check
adj ust, bal ance and cal i brate conponents and
i nstruct operating personnel.

Provi de these services for such period, and
for as many visits as necessary to put

equi pnent in operation, and ensure that
operati ng personnel are conversant wl|
aspects of its care and operation.
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1.8 OPERATI NG .1
| NSTRUCTI ONS

.2
1.9 Addenda and .1
Revi si ons

.2

1.10 Substitutions .1

Provi de for each system and principal item of
equi pnment as specified in technical sections
for use by operation and mai nt enance

per sonnel

Operating instructions to include follow ng:
.1 Wring diagrans, control diagranms, and
control sequence for each principal system and
item of equipnent.

.2 Start up, proper adjustnment, operating,

| ubrication, and shutdown procedures.

.3 Saf ety precautions.

.4 Procedures to be followed in event of
equi pnent failure.

.5 O her items of instruction as
reconmended by manufacturer of each system or
item of equipnent.

Al'l addenda, instructions and revisions

i ssued during the tendering period shal
becone part of the Contract Documents and
shall be included in the Tender, and shal
take precedence over previous instructions.

The Omer and Engi neer reserve the right to
make revisions to the draw ngs during the
period of construction and these revisions
shal | take precedence over previously issued
drawi ngs. All revisions to work shall be
executed by duly authorized change orders with
t he amount of addition or deduction to the
contract amount approved by the Omner before
the execution of any work entailed in the
revi si ons.

It is the intent of these drawings to
establish the required quality of materials.
Wher e manuf acturers nanes or cat al ogue
references are used, it is done in order to
establish the required quality, style, size or
function. Products of other manufacturers will
not be permtted after the signing of the
contract. The decision as to suitability shal
rest with the Engineer

Shoul d the Contractor propose to furnish
mat eri al and equi prent other than those
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1.10 Substitutions
(Cont ' d)

1.11 Scope of Wirk

.2

(Cont' d)

specified, he shall submt a witten request
for any or all substitutions prior to the
tender closing date. Such a request shall be
acconpani ed by a conpl ete description

i ncl udi ng manuf acturer, brand nane, catal ogue
nunmber, and technical data for all itens. If
requested by the Engi neer, the Contractor
shall submit for inspection a sanple of the
proposed item

Al'l material not neeting the standards as set
down by these specifications shall not be
all owed on the job site.

Substitutions affecting the design will not
be pernitted. Additional costs to any other
trade as a result of a change or substitution
by this Contractor, shall be borne by this
Contractor.

The listing of a manufacturer as acceptable
does not inply acceptance of all products of
that manufacturer and only products neeting
the standards as set out in the specifications
will be accepted.

The El ectrical Contractor shall furnish al

| abour, materials, tools, appliances and

equi pnent to entirely conplete and provide for
the operation of the electrical systens.

The overall intention is to provide for a
finished piece of work conplete in al
aspects, and all itens reasonably inferrable
as called for by the plans and specifications,
and by normal |y accepted good practice,
notw t hstandi ng that every item necessarily
requi red may not be particularly nmentioned.
This Contractor shall fulfill his obligation
and not take advantage of any unintentional
errors or om ssions should such exist, to the
detrinment of the Omer's interest. The work
shall include but not be limted to:

.1 Power Distribution

.2 Branch Crcuit Wring

.3 Rermoval s and installation of
ecessed boxes for devices.
4 Cell Lighting Repl acenent

r
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1.11 Scope of Work .2
(Cont' d)

1.12 Electrical .1
Dr awi ngs
.2
.3

1.13 Exam nation of .1
Dr awi ngs and
Exi sting Conditions

(Cont' d)

.5 (Cont'd)
.5 Conmruni cati ons systens rel ocations
.6 Fire Alarm systemrel ocations

The drawi ngs which constitute an integral
part of this contract shall serve as working
drawi ngs. They indicate the general |ayout of
the conplete electrical system arrangenents
of feeders, circuits, outlets, swtches,
panel boards, etc.

Field verification of scale dinensions on
plans is directed since actual |ocations,

di stances, and levels will be governed by the
field conditions.

Al'l discrepancies related to the electrical
work shall be pronptly brought to the
attention of the Engineer for clarification.

The El ectrical Contractor shall becomne
completely familiar with the draw ngs and
specifications, as well as construction

nmet hods of other trades related to his work to
avoi d possible conflictions on the project.
Shoul d drastic changes be necessary to resolve
such conflictions, this Contractor shall
notify the Engi neer and secure witten
approval and agreenent on necessary

adj ustnments before the installation is

start ed.

Before submitting his tender,this Contractor
shall visit the site and becone familiar with
site conditions, avaibility of storage space
and all other factors that night influence his
t ender.

The Contractor shall determ ne all working
conditions and rigidly conply. Conditions
requi ring special consideration include but
not be limted to:

.1 Dust .

.2 Noi se.

.3 Vi bration.

.4 Wat er .

.5 Use of powder actuated tools.
.6 Working hours.
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1.13 Examination of .3 (Cont' d)

Dr awi ngs and
Exi sting Conditions
(Cont' d)

1.14 Discrepancies .1

PART 2 - PRODUCTS

2.1 MATERIALS AND .1
EQUI PVENT

.7 Access to working | ocations.

. 8 Continuity of power.

.9 Proj ect schedul e.

.10 Physical protection of Omer's facility
and equi pnent.

No extras will be allowed due to failure to
take site conditions into consideration

The exact roughi ng-in di nensi ons and
connection points shall be determ ned from
shop draw ngs and on-site neasurenents.

Bi dders in preparing their tenders, finding
any errors, omssions, or discrepancies in the
pl ans, specifications or other docunents, or
havi ng any doubt in the intent or neaning of
any part thereof, shall inmediately notify the
Engi neer, who will send witten instructions
or clarification to all bidders. Were such

di screpancies exist and it is evident that
this Contractor could not have properly
tendered without clarification and where such
clarification was not requested, no extra to

the contract will be considered in order to
have the installation properly made. The Owner
and Engineer will not be responsible for ora

i nstruction.

Provide material and equi pnent in accordance
with Section 01 61 00 - Common Product
Requi r ement s.

Material and equi pnment to be CSA certifi ed.
Where CSA certified naterial and equi pnment are
not avail abl e, obtain special approval from
authority having jurisdiction before delivery
to site and submt such approval as descri bed
in PART 1 - SUBM TTALS.

Factory assenbl e control panels and conponent
assenbl i es.
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2.2 ELECTRIC 1
MOTORS, EQUI PMENT
AND CONTRCOLS

2.3 WARNING SIGNS .1

Verify installation and co-ordination
responsibilities related to notors, equi pnent
and controls, as indicated.

Control wiring conduit: in accordance with
Section 26 05 34 except for conduit, wring
and connections bel ow 50 V which are rel ated
to control systens specified in nmechanical
sections and as shown on nechani cal draw ngs.

Warni ng Signs: in accordance with
r.quirements of authority having jurisdiction

.2 Ddecal signs, mnimmsize 175 x 250 mm
2.4 WRING .1 Ensure lugs, termnals, screws used for
TERM NATI ONS ternmination of wiring are suitable for either
copper or al um num conduct ors.
2.5 EQUI PVENT .1 Identify electrical equipnment w th namepl ates
| DENTI FI CATI ON as foll ows:
.1 Nanepl ates: lamicoid 3 mm nmatt white
finish face, black core, lettering accurately
al i gned and engraved into core nechanically
attached with self tapping screws.
.2 Si zes as foll ows:
NAMVEPLATE Sl ZES
Size 1 10 50 mm 1 1line 3 mm hi gh
letters
Size 2 12 70 mm 11line 5 mm hi gh
letters
Size 3 12 70 mm 2 lines 3 mm hi gh
letters
Size 4 20 90 mMm 11line 8 mm hi gh
letters
Size 5 20 90 mMm 2 lines 5 mm hi gh
letters
Size 6 25 100 nm 11line 12 mm hi gh
letters
Size 7 25 100 nm 2 lines 6 nmm hi gh

letters
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2.5 EQU PMENT
| DENTI FI CATI ON
(Cont ' d)

2.6 WRING
| DENTI FI CATI ON

2.7 CONDU T AND
CABLE
| DENTI FI CATI ON

(Cont " d)

Wordi ng on nanepl ates to be approved by
Consul tant prior to manufacture.

Al'l ow for mnimmof twenty-five (25) letters
per nanepl at e.

Nanepl ates for terminal cabinets and junction
boxes to indicate system and/ or voltage
characteristics.

Di sconnects, starters and contactors:
i ndi cate equi prent being controll ed and
vol t age.

Terni nal cabi nets and pull boxes: indicate
system and vol t age.

Transfornmers: indicate capacity, primry and
secondary vol t ages.

Identify wiring with pernanent indelible

i dentifying markings, nunbered, on both ends
of phase conductors of feeders and branch
circuit wiring.

Mai nt ai n phase sequence and col our codi ng
t hr oughout .

Col our coding: to CSA C22.1.

Use col our coded wires in comruni cation
cabl es, mat ched t hroughout system

Col our code conduits, boxes and netallic
sheat hed cabl es.

Code with plastic tape or paint at points
where conduit or cable enters wall, ceiling,
or floor, and at 15 mintervals.

Col ours: 25 mmw de prine colour and 20 nm
wi de auxiliary col our.
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2.7 CONDU T AND .3 Col ours: (Cont' d)
CABLE
| DENTI FI CATI ON
(Cont' d)
Prime Auxi liary
up to 250 V Yel | ow
up to 600 V Yel | ow G een
up to 5 kV Yel | ow Bl ue
up to 15 kV Yel | ow Red
Tel ephone G een
O her G een Bl ue
Conmruni cati on
Syst ens
Fire Alarm Red
Emer gency Red Bl ue
Voi ce
O her Red Yel | ow
Security
Syst ens
2.8 FIN SHES 21 Shop finish nmetal enclosure surfaces by
application of rust resistant priner inside
and outside, and at |east two coats of finish
enanel .
1 Pai nt outdoor el ectrical equipnent
"equi prent green" finish to.
.2 Pai nt i ndoor sw tchgear and distribution
encl osures light gray to EEMAC 2Y-1.
PART 3 - EXECUTI ON
3.1 I NSTALLATI ON 21 Do conplete installation in accordance with
CSA C22. 1 except where specified ot herwi se.
.2 Do overhead and underground systens in

3.2 NAMEPLATES AND .1
LABELS

accordance with CSA C22.3 No.1 except where
speci fi ed ot herw se.

Ensure manuf acturer's nanepl ates, CSA | abels
and identification nameplates are visible and
| egi bl e after equipnent is install ed.
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3.3 CONDUI T AND 1
CABLE | NSTALLATI ON

.2
3.4 LOCATI ON OF 1
QUTLETS

.2

.3

3.5 COORDINATION .1
OF PROTECTI VE
DEVI CES

3.6 FIELD QUALITY .1
CONTROL

Install conduit and sl eeves prior to pouring
of concrete.

.1 Sl eeves t hrough concrete: schedul e 40
steel pipe, sized for free passage of conduit,
and protrudi ng 50 nm

Install cables, conduits and fittings
enbedded or plastered over, close to building
structure so furring can be kept to mnini mum

Locate outlets in accordance with Section
26 05 32 - CQutlet Boxes, Conduit Boxes and
Fittings.

Do not install outlets back-to-back in wall
all ow m ni rum 150 mm hori zontal cl earance
bet ween boxes.

Change location of outlets at no extra cost
or credit, providing di stance does not exceed
3000 mm and information is given before
installation.

Ensure circuit protective devices such as
overcurrent trips, relays and fuses are
installed to required val ues and settings.

Load Bal ance:

.1 Measur e phase current to panel boards

with normal | oads (lighting) operating at tine
of acceptance; adjust branch circuit
connections as required to obtain best bal ance
of current between phases and record changes.
.2 Measur e phase voltages at | oads and

adj ust transformer taps to within 2% of rated
vol t age of equi prent.

.3 Provi de upon conpl eti on of work, | oad

bal ance report as directed in PART 1 -

SUBM TTALS: phase and neutral currents on
panel boards, dry-core transforners and notor
control centres, operating under normal [ oad,
as well as hour and date on which each | oad
was neasured, and voltage at time of test.
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3.6 FIELD QUALITY .2
CONTRCL

(Cont ' d)
.3
.4
.5
3.7 CLEANI NG 1
.2

Conduct following tests in accordance with
Section 01 45 00 - Testing and Quality
Cont r ol
.1 Power distribution systemincluding
phasi ng, voltage, grounding and | oad
bal anci ng.
.2 Circuits originating from branch
di stribution panels.
.3 Lighting and its control
.4 Mot ors, heaters and associ ated control
equi pnent i ncl udi ng sequenced operation of
systens where applicable.
.5 I nsul ati on resistance testing:
.1 Megger circuits, feeders and
equi pnent up to 350 V with a 500 V
i nstrunent.
.2 Megger 350-600 V circuits, feeders
and equi prent with a 1000 V instrument.
.3 Check resistance to ground before
ener gi zi ng.

Carry out tests in presence of Departmenta
Representative, Engineer.

Provi de instrunments, neters, equipnent and
personnel required to conduct tests during and
at concl usi on of project.

Manuf acturer's Field Services:

.1 otain witten report from nmanufacturer
verifying conpliance of Wrk, in handling,
installing, applying, protecting and cl eaning
of product and submit Manufacturer's Field
Reports as described in PART 1 - SUBM TTALS.
.2 Provi de manufacturer's field services
consi sting of product use recomendati ons and
periodic site visits for inspection of product
installation in accordance with manufacturer's
instructions.

.3 Schedul e site visits, to review Wrk, as
directed in PART 1 - QUALITY ASSURANCE

G ean and touch up surfaces of shop-painted
equi pnent scratched or marred during shipnent
or installation, to match original paint.

Cl ean and prime exposed non-gal vani zed
hangers, racks and fastenings to prevent
rusting.

END
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1.1 PRODUCT DATA 1
1.2 DELI VERY, 21
STORAGE AND

HANDLI NG

PART 2 - PRODUCTS

2.1 BULD NGWRES .1

PART 3 - EXECUTI ON

3.1 FIELD QUALITY .1
CONTRCL

3.2 GENERAL CABLE .1
| NSTALLATI ON

Provi de product data in accordance with
Section 01 33 00 - Submittal Procedures.

Packagi ng Waste Managenent: renove for reuse
and return by manufacturer of pallets crates
paddl i ng and packagi ng materials in accordance
with Section 01 74 21 -

Construction/ Denolition Waste Managenent and
Di sposal .

Conduct ors:
M ni mum si ze:

stranded for 10 AWG and | arger.
12 AWG

Copper conductors: size as indicated, with
600 V insul ation of cross-linked thernosetting
pol yet hyl ene material rated RWMO0 XLPE, Non
Jacket t ed.

Performtests in accordance with Section
26 05 00 - Commpn Wrk Results for Electrical.

Performtests using nmethod appropriate to
site conditions and to approval of

Depart nental Representative and Engi neer and
| ocal authority having jurisdiction over
installation.

Performtests before energizing el ectrical
system

Conduct or feeders to be

i denti cal .

length for parallel

Lace or clip groups of feeder cables at
distribution centres, pull boxes, and
term nation points.

Wring in walls: typically drop or |oop
vertically fromabove to better facilitate
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3.2 GENERAL CABLE .3
| NSTALLATI ON
(Cont ' d)

3.3 [INSTALLATION CF .1
BU LDI NG W RES

Wring in walls:(Cont'd)
future renovations. CGenerally wiring from
bel ow and horizontal wiring in walls to be
avoi ded unl ess i ndi cat ed.

Provi de nunbered wire collars for control
wiring. Numbers to correspond to control shop
drawi ng | egend. Obtain wring diagramfor
control wiring.

Install wiring as foll ows:
1 In conduit systens in accordance with

Section 26 05 34 - Conduits, Conduit
Fast eni ngs and Conduit Fittings.

END
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PART 1 - GENERAL

1.1 RELATED 1
SECTI ONS
.2
1.2 REFERENCES 1
.2
1.3 WASTE 1
MANAGEMENT AND
DI SPOSAL
.2
.3
.4
.5

Section 01 74 21 - Construction/Denplition
Wast e Managenent And Di sposal .

Section 26 05 00 - Conmmbn Wirk Results -
El ectrical.

American National Standards Institute
(ANSI)/Institute of Electrical and El ectronics
Engi neers (| EEE)

.1 ANSI /| EEE 837-1989(R1996), Qualifying

Per manent Connections Used in Substation

G oundi ng.

Canadi an St andards Associ ation, (CSA
I nternational)

Separate and recycle waste materials in
accordance with Section 01 74 21 -
Construction/Denolition Waste Managenent And
Di sposal .

Renove fromsite and di spose of all packagi ng
nmaterials at appropriate recycling facilities.

Col l ect and separate for disposal paper

pl astic pol ystyrene corrugated cardboard
packagi ng naterial in appropriate on-site bins
for recycling in accordance with Waste
Managenent Pl an.

Divert unused netal materials fromlandfill
to metal recycling facility as approved by
Engi neer Consul tant.

Fold up netal banding, flatten and place in
desi gnated area for recycling.
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PART 2 - PRODUCTS

2.1 EQUI PVENT .1 I nsul at ed groundi ng conductors: green, type
RWDO0.

.2 Non- corrodi ng accessori es necessary for
groundi ng system type, size, material as
i ndi cated, including but not necessarily
limted to:

.1 G oundi ng and bondi ng bushi ngs.
.2 Protective type cl anps.
.3 Bol ted type conductor connectors.
.4 Bondi ng j unpers, straps.
.5 Pressure wire connectors.
PART 3 - EXECUTI ON
3.1 | NSTALLATI ON .1 Install conplete permanent, continuous
GENERAL groundi ng system i ncl udi ng, conductors,

connectors, accessories. Wiere EMI is used,
run ground wire in conduit.

.2 Install connectors in accordance with
manuf acturer's instructions.

.3 Prot ect exposed groundi ng conductors from
mechani cal injury.

.4 Use nechani cal connectors for groundi ng
connections to equi pnent provided with |ugs.

.5 Sol dered joints not permtted.

.6 Install bonding wire for flexible conduit,
connected at one end to groundi ng bushi ng,
sol derl ess lug, clanp or cup washer and screw.
Neatly cleat bonding wire to exterior of
fl exible conduit.

.7 Install flexible ground straps for bus duct
encl osure joints, where such bonding is not
i nherently provided wth equi pnent.

.8 Make groundi ng connections in radial
configuration only, with connections
term nating at single grounding point . Avoid
| oop connecti ons.
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3.1 INSTALLATION .9
GENERAL

(Cont ' d)

3.2 EQU PMENT 1
GROUNDI NG

3.3 FI ELD QUALITY .1
CONTROL

Ground secondary service pedestals.

Install grounding connections to typical

equi prment included in, but not necessarily
limted to followng list. Service equipnent,
frames of notors, notor controls, starters, and
control panels.

Performtests in accordance with Section
26 05 00 - Conmmon Wirk Results - Electrical.

Perform ground continuity and resistance
tests using nethod appropriate to site
conditions and to approval of Engi neer
Depart nental Representative and | ocal
authority having jurisdiction over
installation.

Performtests before energizing el ectrical
system

Di sconnect ground fault indicator during
tests.

END
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PART 1 - GENERAL

1.1 RELATED 1

SECTI ONS

1.2 WASTE 21

MANAGEMENT AND

DI SPOSAL
.2
.3
.4
.5

PART 2 - PRODUCTS

CHANNELS

PART 3 - EXECUTI ON

3.1 I NSTALLATI ON 1

Section 01 74 21 - Construction/Denplition
Wast e Managenent And Di sposal .

Separate and recycle waste materials in
accordance with Section 01 74 21 -
Construction/ Denolition Waste Managenent And
Di sposal .

Renove fromsite and di spose of all packagi ng
materials at appropriate recycling facilities.

Col l ect and separate for di sposal paper

pl astic pol ystyrene corrugated cardboard
packagi ng material in appropriate on-site bins
for recycling in accordance with Waste
Managenent Pl an.

Di vert unused netal materials fromlandfill
to netal recycling facility as approved by
Engi neer Consul tant.

Fold up netal banding, flatten and place in
desi gnhated area for recycling.

Secur e equi pnent to masonry, tile and plaster
surfaces with | ead anchors or nylon shields.

Secure equi pment to poured concrete wth
expandabl e inserts.

Secur e equi pnent to holl ow nasonry walls or
suspended ceilings with toggle bolts.

Secure surface nounted equi pnment with tw st
clip fasteners to inverted T bar ceilings.
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3.1 INSTALLATION .4
(Cont ' d)

.10

.11

.12

.13

(Cont' d)

Ensure that T bars are adequately supported to
carry wei ght of equi pment specified before
installation.

Support equi pnent, conduit or cables using
clips, spring | oaded bolts, cable clanps
desi gned as accessories to basic channel
menber s.

Fast en exposed conduit or cables to building
construction or support system using straps.
.1 One-hol e steel straps to secure surface
conduits and cables 50 mm and snal |l er.

.2 Two- hol e steel straps for conduits and
cabl es larger than 50 mm

.3 Beam cl anps to secure conduit to exposed
steel work.

Suspended support systens.

.1 Support individual cable or conduit runs
with 6 nmdia threaded rods and spring clips.
.2 Support 2 or nore cables or conduits on
channel s supported by 6 mmdia threaded rod
hangers where direct fastening to building
construction is inpractical.

For surface nmounting of two or nore conduits
use channel s.

Provi de netal brackets, frames, hangers,
clanps and rel ated types of support structures
where indicated or as required to support
conduit and cabl e runs.

Ensure adequate support for raceways and
cabl es dropped vertically to equi pment where
there is no wall support.

Do not use nylon straps, wire | ashing or
perforated strap to support or secure raceways
or cabl es.

Do not use supports or equipnment installed
for other trades for conduit or cable support
except with perm ssion of other trade and
approval of Engineer.

Install fastenings and supports as required
for each type of equi pnent cabl es and
conduits, and in accordance with

manuf acturer's installation reconmendati ons.

END
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PART 1 - GENERAL

1.1 REFERENCES 1
1.2 SUBM TTALS .1
1.3 DELI VERY, 1
STORAGE AND
HANDL I NG

.2

PART 2 - PRODUCTS

2.1 CQUTLET AND 21

CONDUI T BOXES

GENERAL
.2
.3
.4

2.2 CONCRETE BOXES .1

Canadi an St andards Associ ati on (CSA

I nt ernational)

.1 CSA C22.1, Canadi an Electrical Code,
Part 1.

Provide submttals in accordance with Section
01 33 00 - Submttal Procedures.

Deliver, store and handle materials in
accordance with Section 01 61 00 - Common
Product Requirenents.

Wast e Managenent and Di sposal

1 Separate waste materials for reuse and
recycling in accordance with Section 01 74 21
- Construction/Denolition Waste Managenment and
Di sposal .

Si ze boxes in accordance with CSA C22.1.

102 nm square or |arger outlet boxes as
required.

Gang boxes where wiring devices are grouped.

Bl ank cover plates for boxes w thout wring
devi ces.

El ectro-gal vani zed sheet steel concrete type
boxes for flush nount in concrete with

mat chi ng extension and plaster rings as
required.
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2.3 FITTINGS - .1 Bushi ng and connectors with nylon insul ated
GENERAL t hroats.

.2 Knock-out fillers to prevent entry of debris.

.3 Conduit outlet bodies for conduit up to 35 mMm
and pull boxes for larger conduits.

.4 Doubl e | ocknuts and i nsul at ed bushi ngs on
sheet netal boxes.

PART 3 - EXECUTI ON

3.1 I NSTALLATI ON .1 Support boxes independently of connecting
condui ts.
.2 Fill boxes with paper, sponges or foam or

simlar approved material to prevent entry of
debris during construction. Renmove upon
conpl etion of work.

.3 For flush installations nmount outlets flush
with finished wall using plaster rings to
permit wall finish to come within 6 nm of
openi ng.

.4 Provi de correct size of openings in boxes for
conduit, mneral insulated and arnoured cable
connections. Do not install reducing washers.

.5 Vacuum cl ean interior of outlet boxes before
installation of wring devices.

.6 Identify systens for outlet boxes as
required.

END
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PART 1 - GENERAL

1.1 REFERENCES .1 Canadi an St andards Associ ati on (CSA
I nternational)
.1 CAN/ CSA C22.2 No. 18-98(R2003), Qutlet
Boxes, Conduit Boxes, Fittings and Associ ated
Hardware, A National Standard of Canada.
.2 CSA C22.2 No. 45-ML981(R2003), Rigid
Metal Conduit.
.3 CSA C22.2 No. 56-04, Flexible Mtal
Conduit and Liquid-Tight Flexible Mtal
Condui t .
.4  CSA C22.2 No. 83-ML985(R2003),
El ectrical Metallic Tubing.
.5 CSA C22.2 No. 211.2-M984(R2003), Rigid
PVC (Unpl asticized) Conduit.
.6 CAN/ CSA C22.2 No. 227.3-05, Nonnetallic
Mechani cal Protection Tubing (NWT), A
Nati onal Standard of Canada (February 2006).

1.2 SUBM TTALS .1 Provide submttals in accordance with Section
01 33 00 - Submttal Procedures.

.2 Product data: submit manufacturer's printed
product literature, specifications and
dat asheet s.
.1 Submit cabl e manuf acturing data.

.3 Qual ity assurance subnittals:
.1 Test reports: submt certified test
reports.
.2 Certificates: submt certificates signed
by manufacturer certifying that materials
comply with specified performance
characteristics and physical properties.
.3 Instructions: submt manufacturer's
installation instructions.

1.3 WASTE .1 Separate waste materials for reuse and

MANAGEMENT AND recycling in accordance with Section 01 74 21

DI SPOSAL - Construction/Denplition Waste Managenent and
Di sposal .

.2 Pl ace materi als defi ned as hazardous or toxic
wast e in designated containers.
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1.3 WASTE .3 Ensure enptied containers are seal ed and
MANAGEMENT AND stored safely for disposal away from children
DI SPOSAL

(Cont' d)

PART 2 - PRODUCTS

2.1 CABLES AND .1 Provi de cables on reels or coils.
REELS

.1 Mark or tag each cabl e and outside of
each reel or coil, to indicate cable |ength,
vol tage rating, conductor size, and

manuf acturer's | ot nunber and reel nunber

.2 Each coil or reel of cable to contain only
one conti nuous cable w thout splices.

.3 I dentify cables for exclusively dc
appl i cati ons.

.4 Reel and mark shi el ded cables rated 2, 001
vol ts and above.

2.2 CONDUI TS 21 El ectrical netallic tubing (EMIN: to CSA
C22.2 No. 83, with couplings.

2.3 CONDUT .1 One hol e steel straps to secure surface
FASTENI NGS conduits 50 nm and snal | er
.1 Two hol e steel straps for conduits
| arger than 50 nm

.2 Beam cl anps to secure conduits to exposed
steel work.

.3 Channel type supports for two or nore
condui ts.

.4 Threaded rods, 6 mmdianeter, to support
suspended channel s.

2.4 CONDUT .1 Fittings: to CAN CSA C22.2 No. 18,
FI TTI NGS manuf actured for use with conduit specified.
Coating: same as conduit.
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2.4 CONDUT .2 Ensure factory "ells" where 90 degrees bends
FI TTI NGS for 25 nm and | arger conduits.
(Cont' d)
.3 Set-screw steel connectors and couplings for
EMT
2.5 FISH CORD .1 Pol ypr opyl ene.

PART 3 - EXECUTI ON

3.1 MANUFACTURER S .1 Conpl i ance: conply with manufacturer's

| NSTRUCTI ONS written recommendati ons or specifications,
i ncludi ng product technical bulletins,
handl i ng, storage and installation
i nstructions, and datasheets.

3.2 | NSTALLATI ON .1 Install conduits to conserve headroomin
exposed | ocations and cause m ni mum
interference in spaces through which they
pass.

.2 Conceal conduits except in nechanical and
el ectrical service roons in unfinished areas.

.3 Use rigid gal vani zed steel threaded conduit
except where specified otherw se.

.4 M ni mum conduit size for lighting and power
circuits: 19 mMm

.5 Field threads on rigid conduit nust be of
sufficient length to draw conduits up tight.

.6 Install fish cord in enpty conduits.
.7 Dry conduits out before installing wre.
.8 Use rigid conduit where exposed, except in

Mechani cal and El ectrical room or where run
at ceiling.
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3.3 SURFACE 1
CONDUI TS
.2
.3
.4
.5
.6
3.4 CONCEALED 1
CONDUI TS
.2
.3
3.5 CLEAN NG 21
.2

Run parall el or perpendicular to building
l'ines.

Locate conduits behind infrared or gas fired
heaters with 1.5 m cl earance.

Run conduits in flanged portion of structural
steel .

G oup conduits wherever possible on channels.

Do not pass conduits through structura
nenbers except as indicat ed.

Do not | ocate conduits |l ess than 75 mm
parallel to steamor hot water lines with
m ni mum of 25 mm at crossovers.

Run parallel or perpendicular to building
l'ines.

Do not install horizontal runs in masonry
wal |'s.

Do not install conduits in terrazzo or
concrete toppings.

Proceed in accordance with Section 01 74 11 -
Cd eani ng.

On conpletion and verification of perfornance
of installation, renmove surplus materials,
excess materials, rubbish, tools and

equi pnent .

END
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PART 1 - GENERAL

1.1 SECTION 1
| NCLUDES
1.2 RELATED 21
SECTI ONS
.2
.3
1.3 REFERENCES 21

1.4 SHOP DRAWNGS .1
AND PRODUCT DATA

1.5 WASTE 21
MANAGEMENT AND
DI SPOSAL
.2
.3

Swi tches, receptacles, wiring devices, cover
pl ates and their installation.

Section 01 33 00 - Subm ttal Procedures.

Section 01 74 19 - Construction/Denplition
Wast e Managenent And Di sposal .

Section 26 05 01 - Conmmon Wrk Results -
El ectrical .

Canadi an St andards Associ ati on (CSA

I nternational)

.1 CSA- C22. 2 No. 42-99(R2002), Ceneral Use
Recept acl es, Attachnent Plugs and Simlar
Devi ces.

.2 CSA- C22. 2 No. 42.1-00, Cover Plates for
Fl ush- Mounted Wring Devices (Bi-national
standard, with UL 514D).

.3 CSA-C22.2 No.55-ML986(July 2001),

Speci al Use Switches.

.4 CSA- C22. 2 No. 111-00, General -Use Snap
Swi tches (Bi-national standard, with UL 20,
twelfth edition).

Submt shop draw ngs and product data in
accordance with Section 01 33 00 - Subm ttal
Pr ocedur es.

Separate and recycle waste materials in
accordance with Section 01 74 19 -
Construction/ Denolition Waste Managenent And
Di sposal .

Renove fromsite and di spose of all packagi ng
materials at appropriate recycling facilities.

Col l ect and separate for di sposal paper
pl astic pol ystyrene corrugated cardboard
packagi ng material in appropriate on-site bins
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1.5 WASTE .3  (Cont'd)
MANAGEMENT AND for recycling in accordance with Waste
DI SPCSAL Managenent Pl an.
(Cont' d)
.4 Di vert unused nmetal and wiring materials from

PART 2 - PRODUCTS

2.1 SWTCHES .1

2.2 RECEPTACLES .1

landfill to nmetal recycling facility as
approved by Engi neer Consultant.

15 A, 120 V, specification grade, single
pol e, three-way, four-way swtches.

Manual | y-operated ac switches with follow ng
f eat ures:

.1 Terni nal hol es approved for No. 10 AWG
Wi re.

.2 Silver alloy contacts.

.3 Urea or nelam ne nolding for parts

subj ect to carbon tracking.

.4 Sui tabl e for back and side wring.

.5 Wite toggle.

Toggl e operated fully rated for tungsten
filament and fluorescent |anps, and up to 80%
of rated capacity of notor | oads.

Swi t ches of one manufacturer throughout
proj ect .

Acceptable material s:
.1 Hubbel | : 1201 to 1204
.2 Leviton: 1201 to 1204
.3 Bryant: 4801 to 4804
4 Pass & Seynore: 15ACl to 15AC4

Dupl ex receptacles, CSA type 5-15 R, 125V,
15 A, Uground, with foll owi ng features:

.1 VWi te urea nol ded housi ng.

.2 Suitable for No. 10 AWG for back and
side wiring.

.3 Break-of f links for use as split
recept acl es.

.4 Ei ght back wired entrances, four side
Wi ring screws.
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2.2 RECEPTACLES 21 (Cont' d)
(Cont' d) .5 Triple wi pe contacts and rivetted
groundi ng contacts.

.2 Recept acl es of one nmanufacturer throughout
proj ect .

.3 Accept abl e materi al s:

.1 Hubbel | : 5262

.2 Leviton: 5262

.3 Bryant: 5262

.4 Pass & Seynore: 5262

.4 O her receptacles with anpacity and vol tage
as i ndi cat ed.

2.3 COVER PLATES .1 Cover plates for wiring devices to: CSA-C22.2
No. 42. 1.

.2 Cover plates from one manufacturer throughout
proj ect .

.3 Sheet steel utility box cover for wring
devices installed in surface-nounted utility
boxes.

.4 Stainless steel, vertically brushed, 1 mMm
thick cover plates for wiring devices nounted
in flush-nounted outl et box.

.5 Cast cover plates for wring devices nounted
in surface-munted FS or FD type conduit
boxes.

.6 Weat her proof double Iift spring-loaded cast

al um num cover plates, conplete with gaskets
for duplex receptacles as indicated.
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PART 3 - EXECUTI ON

3.1 I NSTALLATI ON 21 Swi t ches:
.1 Install single throw switches with
handl e in "UP" position when switch cl osed.
.2 Install switches in gang type outlet box
when nore than one switch is required in one
| ocati on.

.3 Mount toggle switches at height in
accordance with Section 26 05 01 - Comon Wrk
Results - Electrical as indicated.

.2 Recept acl es:
.1 Install receptacles, with Uground UP,in
gang type outlet box when nore than one
receptacle is required in one |ocation.
.2 Mount receptacles at height in
accordance with Section 26 05 01 - Conmon Wor k
Results - Electrical as indicated.
.3 Were split receptacle has one portion
swi tched, nount vertically and switch upper
portion.

.3 Cover plates:
.1 Protect stainless steel cover plate
finish with paper or plastic filmuntil
pai nting and other work is finished.
.2 Install suitable conmon cover plates
where wiring devices are grouped.
.3 Do not use cover plates neant for flush
out | et boxes on surface-nounted boxes.

END
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	1.2 REFERENCES
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	1.3 QUALITY ASSURANCE
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	1.4 SUBMITTALS
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	.1 Submit manufacturer's printed product literature, specifications and data sheet in accordance with Section 01 33 00  Submittal Procedures.
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	.1 For finishes, coatings, primers and paints.


	.2 Shop Drawings
	.1 Submit shop drawings in accordance with Section 01 33 00  Submittal Procedures.
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	.1 Coordinate installation of anchorages for metal fabrications.
	.2 Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors, that are to be embedded in concrete or masonry.
	.3 Deliver such items to Project site in time for installation.

	1.6 DELIVERY, STORAGE, AND HANDLING
	.1 Packing, Shipping, Handling and Unloading:
	.1 Deliver, store, handle and protect materials in accordance with Section 01 61 00 - Common Product Requirements.

	.2 Storage and Protection:
	.1 Cover exposed stainless steel surfaces with pressure sensitive heavy protection paper or apply strippable plastic coating, before shipping to job site.
	.2 Leave protective covering in place until final cleaning of building. Provide instructions for removal of protective covering.



	PART 2 PRODUCTS
	2.1 MATERIALS
	.1 Steel sections and plates: to CAN/CSAG40.20/G40.21, Grade 300W.
	.2 Steel tubing: to ASTM A500, Grade 345W, square and round, as indicated, sizes and dimensions as indicated.
	.3 Welding materials: to CSA W59.
	.4 Welding electrodes: to CSA W48 Series.
	.5 Bolts and anchor bolts: to ASTM A307.
	.6 Grout: nonshrink, nonmetallic, to Section 04 05 12
	.7 Zinc Rich (ZRC) Cold Galvanizing Compound: premixed, UL recognized, liquid organic zinc compound, containing minimum 92% metallic zinc by weight in the dried film, solids content between 65% and 69% by weight.
	.8 Primer:   SSPC 15 Type 1, grey, for shop application and field touch-up.

	2.2 FABRICATION
	.1 Fabricate work square, true, straight and accurate to required size, with joints closely fitted and properly secured.
	.2 Use tamperproof flat, round headed screws on items requiring assembly by screws or as indicated.
	.3 Where possible, fit and shop assemble work, ready for erection.
	.4 Ensure exposed welds are continuous for length of each joint. File or grind exposed welds smooth and flush.
	.5 Supply components required for anchorage of metal fabrications.

	2.3 FINISHES
	.1 Galvanizing: hot dipped galvanizing with zinc coating 600g/m2 to CAN/CSAG164.
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	PART 3 EXECUTION
	3.1 ERECTION
	.1 Do welding work in accordance with CSA W59 unless specified otherwise.
	.2 Erect metalwork square, plumb, straight, and true, accurately fitted, with tight joints and intersections.
	.3 Provide suitable means of anchorage acceptable to Departmental representative such as dowels, anchor clips, bar anchors, expansion bolts and shields, and toggles.
	.4 Exposed fastening devices to match finish and be compatible with material through which they pass.
	.5 Provide components for building by other sections in accordance with shop drawings and schedule.
	.6 Make field connections with tamper proof bolts to CAN/CSAS16.1, or weld.
	.7 Hand items over for casting into concrete or building into masonry to appropriate trades together with setting templates.
	.8 Touchup rivets, field welds, bolts and burnt or scratched surfaces after completion of erection with primer.
	.9 Touchup galvanized surfaces with zinc rich primer where burned by field welding.

	3.5 CLEANING
	.1 Perform cleaning after installation to remove construction and accumulated environmental dirt.
	.2 Upon completion of installation, remove surplus materials, rubbish, tools and equipment barriers.
	END 
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