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26 00 00 Electrical
26 05 00 Electrical Common Work

Symbols:
1. All drawings submissions, regardless of the phase of the project, shall have a legend of all
symbols used in the drawing.

Floor Plans and Riser Diagrams:

1. Building floor plans shall accurately represent the architectural as-built conditions.

2. Electrical systems and equipment shall be illustrated showing major conduit/wireway
locations, equipment, receptacles, lighting, communications systems, security systems,
fire alarm, emergency lighting and power on appropriate layers as defined in the General
B6HFILRQ RI 4 XHHQEV %XLGLQJ ®HVLIQ 6WDQGDUGY

3. 5LVHU GLDJUDPV VKDN EH SURYLGHG IRU DI PDIRU VAWHPV DQG VKD FRQIRUP IR 4 XHHQV
standard arrangements, showing equipment by floor levels.

Record Drawings and Maintenance Manual:
This section should be read in conjunction with section 01 70 00 Close-Out Requirements.
1. Records drawing shall include, are not limited to:
a. Campus digital map will indicate all underground services (if applicable)
b. 5kV power distribution operating diagrams (if applicable)
c. Building floor plans illustrating major conduit runs, locations of equipment, proper
equipment identification, circuit numbers
d. Fire, security, and normal/emergency power system riser diagrams
2. ODQXIDFWXUHUV FDWDIRJIXH GDWD HTXLSPHQW VFKHGXIHV SDQHI VFKHGXIHV SDQH0 VXP PDUHV
warranties, certificates, verification and test reports, spare parts, short circuit,
coordination, and arc flash study, operating and maintenance instructions shall be
provided at the end of the project.

Identification of EQuipment:

1. 3DLQWLQ \HWRZT. ((B&/($5 %7 $// 710(67 IRU ZRUNLQJ VSDFH DURXQG HOHFWULFDO HTXLS PHQW
as required by the latest revision of the Ontario Electrical Safety Code. In locations where
this is not practical, high visibility labels shall be affixed to the equipment.

2. All equipment including panels, transformers, network switches, disconnect devices,
safety switches, control equipment etc., shall be labelled with white lamacoid nameplates
using black engraved lettering for normal-powered equipment, and red lamacoid
nameplates using white engraved lettering for emergency-powered equipment.

3. Nameplates shall be permanently secured in place with screws and/or Facilities approved
adhesive.
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5. The following abbreviations and numbering schemes shall be used:

Abbreviation Equipment Description

NS (5kV) Medium Voltage Network Switch

IS (5kV) Isolation Switch (Fused or Non-Fused)
TR Transformer

HPP 600V (High Voltage) Power Panel in Vault
LPP 208V (Low Voltage) Power Panel in Vault
HDP 600V (High Voltage) Distribution Panel

LDP 208V (Low Voltage) Distribution Panel

HP 600V (High Voltage) Panelboard

LP 208V (Low Voltage) Panelboard

MCC Motor Control Centre

HSP 600V (High Voltage) Splitter (Panel or Trough)
LSP 208V (Low Voltage) Splitter (Panel of Trough)

6. 3UHIL[ T(7 VKDXN EH DGGHG VIR DQ\ RI liKH DEEUHYLDILRQV IR GHVLIQDWH T1RQ-Life Safety
(PHUJHQF\T SRZHU ZKHQ IHG IURP D WIDQGE\ JHQHUDIRU RU FHQWUD( LQYHUWHU \WHP LH (+3
(PHUJHQF\ +LJK 9RWDJH 9 3DQHI DQG SUHIL[ T(6F VKD EH DGGHG WR DQ\ RI IIKH
DEEUHYLDILRQV WR GHVLIQDWH 1/LIH 6DIHIN (PHUJHQF\T SRZHU IHG IURP D VWDQGE\ JHQHUDWRU
i.e. ESLPP = Life Safety Emergency Low Voltage Power Panel.
7. Suffixes shall be provided for each abbreviation used as follows:
a. Main Switchboards, Power Panels, Distribution Panels and Splitters shall be
assigned double letters in sequence i.e., HPP-AA, LDP-BB, LSP-CC.
b. Branch circuit panel boards shall be assigned alphanumeric suffixes with floor
level and single letter in sequence i.e., LP-1A, HP-1B, ELP-1C, LP-2A, EHP-2B.
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Wiring Methods:

Wiring shall be installed in conduit to facilitate changes, i.e. increasing wire gauge, adding
circuits, repairing damaged wiring etc. Where practical, conduit shall be oversized to
accommodate such change.

Connection to equipment subject to vibration/movement (such as motors) shall be flexible
conduit.

Lighting circuits shall be wired in conduit except final drops may be made with type AC90
cable. No runs of type AC90 cable shall exceed 3 meters in length.

Provide a separate (minimum #12 AWG) green insulated ground wire in all conduits and
raceways.

The use of isolated grounding systems is strongly discouraged.

Main electrical distribution shall be solidly grounded.

All branch circuits are to be stranded type.

Label all wires in junction boxes as well as at terminations.

Where 347V and 120V lighting is in the same space, they shall be clearly marked as such,
and easily identifiable.

Conduit:
Conduit shall be adequately sized with room for fifteen percent more wire in general
areas and fifty percent in lab and research areas.
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2. Network switches shall have each Test Position Access normally locked open using the
standard Master padlock with key number X2286.
3. Switchgear that, in the open position, defines an open point in the distribution system
shall be locked open using the standard Master lock padlock with key number 2233.
4. Switchgear access doors requiring restricted access shall be locked using the 2233
padlock.
5. Padlocks shall be manufactured by Master Lock Company. They shall have a 44mm wide
T (DPLQDWHG EUDVV ERG\ DQG KDUGHQHG WVWHHI VKDFN(H PP T GDPHIHU PP 1
KRULJRQWDO FOHDUDQFH PP T YHUILFDO FOHDUDQFH  3DGORFN VKD EH FRPSIHIH ZLIK
protective bumper, precision 4 pin tumbler locking mechanism and number stamped into
padlock base.
6. Acceptable products: Master Padlock catalogue numbers A 2KALF to key X2286 and 2KALF
to key 2233.

Electrical EQuipment Rooms:

1. Access to electrical equipment rooms shall be limited to authorized personnel. Entrance
doors shall be marked according to latest revision of Ontario Electrical Safety Code.

2. Door locks shall be keyed to Medeco J1 for electrical rooms containing >750V and Medeco
JB for electrical rooms containing <750V. In some cases a padlock hasp shall be provided,
padlock to be supplied by Facilities.

3. Provide copper ground bus around entire main electrical room and connect to all
electrical switchgear (if required by Ontario Electrical Safety Code).

4. Main electrical equipment rooms shall be sized to provide room and cable entrance space
for (up to) a six-pole network switch and include room to expand the number of SKV load
break switches as well as the secondary distribution panel.

5. The layout of electrical equipment rooms shall be reviewed and approved by Facilities.

6. The main electrical room of a building shall be above grade and easily accessible to
replace equipment in future.

7. No water services will be run through the main electrical room(s) within any building
unless it directly serves the main electrical room(s) such as room sprinkler piping, room
chilled/condenser piping, etc.

8. Design Checklist for electrical equipment rooms:

a. Location:
i. Facilitate major electrical equipment replacement/repair (electrical room
at grade and double door access).
ii. Avoid proximity of water (pipes, sumps).
iii. Minimize noise transmission to adjacent spaces.
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v. Mechanical cooling when required (in addition to supply and exhaust fan
system).

c. Access:
i. Key specified by Operations Department.
ii. Protection.
iii. Fire Detection (Photo Electric Smoke Detector preferred).
iv. Fire Suppression may be considered but electrical equipment must be
sprinkler-proof.
d. Lighting:
i. Lighting to be switched.
ii. Emergency - battery operated (only if no standby power or if standby
power equipment in room i.e. ATS, generator, etc.) or on standby power.
iii. Adequate lighting on standby power (if possible) so that equipment
maintenance can be performed when no utility power.
e. Emergency:
i. Provide Emergency Receptacle(s)

Last Updated: July 30, 2024
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Infrared Scanning:

After installation of new electrical distribution equipment (i.e. switchboards, transformers,
circuit breakers) and after 24 hours of energization, confirm tight connections using

infrared scanning and provide a report of the results. Perform similar scanning 1 year
after energization to reconfirm tightness of connections.

Last Updated: July 30, 2024
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Appendix D - Labelling

Network Switches
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Automatic Transfer Switches
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Panelboards
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Feeder Breakers within Power Panels/Distribution Panels

| Location | Letterina Reauired | Letter sieil
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26 06 00 Schedules

Schedules:
1. Motor and apparatus schedules, lighting fixture schedules and panel board schedules are

Last Updated: July 30, 2024
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11. Unless approved by Facilities, do not use batteries as a power source. Power source shall
come from the electrical distribution available through wired connections.

. L.
A

26 10 00 Medium and High Voltage Electrical Distribution

Source of Power and Substation:

1. All new buildings will require a unit substation fed at 4160V from the existing campus grid.
This substation shall be indoors unless special permission given by Facilities Engineering.

2. All new building 4160V feeds shall be designed in loops within the existing campus grid for
power reliability. No radial feeds on the 4160V system allowed. As a result, all new
buildings will require at least two 4160V feeders (1 primary, 1 backup). Connection points
of these feeders within the existing campus grid will be provided in association with
Facilities Engineering.

3. Only in exceptional cases will the power be supplied at secondary voltage from an
adjacent building. Special permission must be given by Facilities Engineering.

4. Flexibility shall be maintained through the use of network switches, multiple 4160V feeds
to each building and cross connections of the feed-through network switches.

5. Phasing is marked from left to right or top to bottom Red-Yellow-Blue, Red-White-Blue, or
A-B-C.

Buried Services and Duct Banks:

1. Location of all 4160V cables in duct shall be marked with brass markers either supplied by
A4XHHQY RUVWR 4XHHQV 6WDQGDUG "HVLIQ $ VXIILFLHQW QXPEHU RI WKHVH PDUNHUV LV WR EH
arranged to allow the cable route to be easily determined.

2. All 4160V cables will be installed within concrete-encased duct banks. All concrete-

<
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3. All three phase motor starters must be equipped with protective devices that will
disconnect the motor completely from the supply in the event of an overcurrent or
sustained overload condition and prevent single phasing.

4. Solid state motor starters shall have proper temperature, overcurrent and overvoltage
protection included in the design. The starters shall be shipped with proper fuses
installed. The fuses selected shall be based on actual tests of fuses in series with the
semiconductors. Overvoltage protection shall be voltage breakover clamping inherent in
the starter design.

5. Motor status shall be acquired using current switches, not by using auxiliary contacts on
the contactor.

6. Documentation shall include manufacturer's catalogue data, shop drawings,
manufacturer's replacement parts list, operation and maintenance data.

26 20 00 Low Voltage Electrical Distribution
Buried Services and Duct Banks:

1. All buried services shall be installed within concrete-encased duct banks except for power
feeds to devices such as light poles, etc. In those cases, underground services can be
direct buried. Buried services shall be installed according to the latest Ontario Electrical
Safety Code and Ontario Provincial Standard Drawings (whichever is stricter).

2. New or changed underground services shall be recorded on the digital campus map as
well as on the design drawings associated with the project (if applicable).

Secondary Switchgear:
1.
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6. Approved manufacturers are: Schneider (Square D), Siemens, Eaton (Cutler-Hammer).

Molded-Case Circuit Breakers:

1. Molded-case breakers shall be bolt-on type.
2. Include 10% spare breakers, normally 1P-15A.

Fuses:
1. Fuses shall be CSA certified HRC1-J (Class J) time delay type.

Branch Circuit Loading:

1. Normally the maximum number of receptacles per 15-amp circuit shall be four.
2. Service receptacles shall be fed separate from other receptacles (i.e. corridor receptacles
intended for floor polishers will not be on the same circuit as office receptacles).

26 29 00 Low Voltage Controllers

Variable Frequency Drives:
1. $09) "V VKD KDYH D ENSDVV RSIWLRQ XQIHVV WKH DSSILFDILRQ GRHV QRW DWRZ E\SDWV
operation.
2. $09) " VKDI EH %$&QHI FRPSDILE(H +RZHYHU VIDUN VIRS VIDWXV LH UXQQLQJ DQG VSHHG
signals to/from the VFD shall be hardwired.
3. $%% LV WKH SUHIHUWUHG PDQXIDFIXUHU RI 9) =&V $%% $&+ +9%$& VHULHV GULYHV VKDN EH WKH
standard.

Motor Starters:
1.
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2. MCGCmotorstarters-shall-comply-with-section26.953-Motor status shall be acquired using
current switches and not by using auxiliary contacts.
3. Preferred manufacturers are: Schneider (Square D), Siemens, Eaton (Cutler-Hammer), and
Allen-Bradley.
4. If VED is used in lieu of motor starter, the VFD shall be installed outside the MCC. No VFD
shall be installed inside of any MCC wrappers.
4.5,
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26 40 00 Electrical Protection

Lightning and Surge Protection:

1. Intermediate class metal oxide arresters rated at 2.55V maximum continuous operating
voltage (MCOV) shall be provided at the incoming service to a building (sized to protect
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9. All new builds or major renovations shall have a dimming range of at least 20-100% in the
following spaces:

a. Lecture Theatres
b. Performance Halls
c. Classrooms

d. Study Spaces

e. Conference Rooms

10. In areas with multiple lighting circuits, each circuit shall power alternating fixtures rather
than each circuit powering a large grouping of fixtures. This is done to provide a way to
dim room lighting by turning off different circuits.

11. In spaces requiring dimmable fixtures and occupancy sensing, a wall switch, power pack
and wall or ceiling occupancy sensor shall be used. The acceptable manufacturers are
outlined below

a. Lutron
b. Leviton
c. Or other approved by Facilities Engineering.
12. When common areas and corridor (LJKILQJ DUH SURJUDP PHG RU IXUQHG TRIIT DIWHU-
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16. Daylight sensing shall be used in appropriate areas only when the total light usage can be
offset by more than 1000 hours in a year.
17. Service rooms (l.e., electrical room, mechanical room, elevator machine room, etc.) shall
have locally switched lights. (i.e., no occupancy or vacancy sensor or remote-controlled
light from lighting control system, etc.).

Emergency/Exit Lighting:

1. Emergency/exit lighting shall be powered from the building or area standby generator.
When there is no building or area standby generator, emergency/exit lighting shall be fed
from a central, battery-backed inverter. Where there is no inverter, or installing an
inverter is not feasible, emergency/exit lighting fixtures shall have battery packs.
Consultants MUST confirm with Facilities Engineering whether the building has access to
emergency power or whether the emergency/exit light fixtures must be battery-powered.

2. Unit equipment for emergency/exit lighting shall be selected for optimum life cost,

maintenance being of utmost consideration. Automatic controls shall be provided for

charging at both high and low rates. Meters/monitors shall be provided to indicate charge

rate and condition. Lamp heads shall be of LED type.

Unit equipment output voltage shall normally be rated 24 VDC.

4. Commissioning of emergency lighting shall include recording the illumination levels
achieved for all areas where provided.

5. Fixtures (other than battery unit type) used for emergency lighting shall be marked with a
visible label indicating that it is an emergency lighting fixture.

6. Exit lights shall be LED-type, shall be robust for any student-intensive areas (i.e. Student

Residences, etc.) and must be solidly mounted to the building structure.

7. Documentation shall include manufacturer's operation instructions, maintenance
instructions, catalogue cut sheets, data sheets, as-built floor plans, unique identification
and listing of all emergency fixtures.

w

Exterior Lighting:

1. Exterior lighting shall conform to the principles outlined in the Campus Master Plan
(2014). The Campus Master Plan is available here:
https://www.queensu.ca/strategicplanning/cmp

2. Exterior fixtures shall be assigned unique numbers referred to as grid numbers.

Outdoor color temperature for lighting fixtures shall be between 2500 and 3000 K

4. Illuminance values for applications not included in the plan shall be based on the latest

w
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Holophane Luminaire Pole NY AA A 10 A FAC A 17 A PO7- ABG A BRUSHED GREY

HCI Luminaire Top F111-S-Q-EGL-55-120V-IES type Ill-FA- BRUSHED GREY
HCI Luminaire Pole P452 ABRUSHED GREYA PF280 A G5

7. All heritage pole products must also meet the following specifications. Alternative heritage
pole products will be considered if they can adhere to these requirements:

a.

© o000

=h
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Lumen output of 3600 Lumens. Heritage poles with a lumen output greater than
3600 lumens must be capable of dimming to reduce glare and light intensity.
Color temperature must be 3000K to meet dark sky compliance regulations.
Lifespan must be > 50,000 hours.

Mesh shielding and downwards reflectors are required on the light source

For sidewalk lighting, Type 3 distribution is required. For general area lighting,
Type 5 distribution is required.

A minimum efficacy of 66 Lumens/Watt is required for induction bulbs (55 W or
better). A minimum efficacy of 109 Lumens/Watt is required for LEDs.

Pole must be similar in appearance to those existing on campus.

Pole base must be 17-21 inches x 25-31 inches.

Pole base must have a 4-bolt anchoring pattern.

Pole height must be 10 ft, fluted to a 3-inch Tenon.

Fixture necking must be compatible with Tenon on pole.

Pole must have 10-12 flutes.

. Pole base and collar must be cast aluminum.

Pole shaft must be cast or extruded aluminum.
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