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Part 1

11

1.2

1.3

1.4

General

GENERAL

This Section covers items common to Sections ofdizim 26. This section supplements
requirements of Division 1.

CODES AND STANDARDS

Do complete installation in accordance with CSA 22012 except where specified
otherwise.

Comply with all laws, ordinances, rules, regulasipoodes, and orders of all authorities
having jurisdiction relating to this Work.

DRAWINGS AND SPECIFICATIONS

The intent of the Drawings and Specifications igwtdude all labour, products, and
services necessary for complete Work, tested aantl/rior operation.

These Specifications and the Drawings and Spetditsiof all other divisions shall be
considered as an integral part of the accomparyagvings. Any item or subject omitted
from either the Specifications or the Drawings Which is mentioned or reasonably
specified in and by the others, shall be considaseproperly and sufficiently specified
and shall be provided.

Provide all minor items and Work not shown or sfiedibut which are reasonably
necessary to complete the Work.

If discrepancies or omissions in the Drawings cefirations are found, or if the intent
or meaning is not clear, advise the Contract Adstiator for clarification before
submitting Bid, in accordance with B4.

CARE, OPERATION AND START-UP

Instruct City maintenance and operating persommtié operation, care and maintenance
of systems, system equipment and components.

Where services of a manufacturer’s factory sergigineer is required, arrange and pay
for services to supervise start-up of installatidmeck, adjust, balance and calibrate
components and instruct operating personnel.

Provide these services for such period, and fonasy visits as necessary to put
equipment in operation, and ensure that operagmgomnel are conversant with all
aspects of its care and operation.
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1.5 PERMITS, FEES AND INSPECTION
Submit to Electrical Inspection Department and Suppithority necessary number of
drawings and specifications for examination andraygd prior to commencement of
work.
Pay associated fees.
Notify Contract Administrator of changes requirgdBectrical Inspection Department
prior to making changes.
Furnish a Certificate of Final Inspection and appte from inspection authority to the
Contract Administrator.
1.6 MATERIALS AND EQUIPMENT
Provide materials and equipment in accordance S&ittion 01 61 00 - Common Product
Requirements.
Equipment and material to be CSA certified. Wheere is no alternative to supplying
equipment which is not CSA certified, obtain spkafgproval from Electrical Inspection
Department.
Minimum enclosure type to be used is NEMA 12 untberwise specified.
1.7 ELECTRICAL EQUIPMENT MODIFICATION
Where electrical equipment is field modified, agarior special inspection and pay all
associated fees.
1.8 FINISHES
Shop finish metal enclosure surfaces by applicatiomist resistant primer inside and
outside, and at least two coats of finish enamel.
A Paint indoor switchgear and distribution enclosligig grey to ANSI 61 grey
enamel, unless otherwise specified.
Clean and touch up surfaces of shop-painted equipseeatched or marred during
shipment or installation, to match original paint.
Clean and prime exposed non-galvanized hangetss eantd fastenings to prevent rusting.
1.9 EQUIPMENT IDENTIFICATION

Identify electrical equipment with nameplates dofus:

Nameplates:

A Lamicoid 3 mm thick plastic lamicoid nameplatesjte/ifiace, black lettering,
mechanically attached with self tapping screws.
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1.10

1.11

1.12

1.13

NAMEPLATE SIZES

Size 1 10 x 50 mm 1 line 3 mm high letters
Size 2 12 x 70 mm 1line 5 mm high letters
Size 3 12 x 70 mm 2 lines 3 mm high letters
Size 4 20 x 90 mm 1line 8 mm high letters
Size 5 20 x 90 mm 2 lines 5 mm high letters
Size 6 25 x 100 mm 1line 12 mm high letters
Size 7 25 x 100 mm 2 lines 6 mm high letters
Size 8 35 x 100 mm 3 lines 5 mm high letters

Wording on nameplates to be approved by ContraatiAidtrator prior to manufacture.
Allow for average of twenty-five (25) letters peameplate.

Identification to be English.

WIRING IDENTIFICATION

Identify wiring with permanent indelible identifygnmarkings on both ends of phase
conductors of feeders and branch circuit wiring.

A1 Wire tags to be heat shrink type with black lettarsvhite background.

Maintain phase sequence and colour coding throughou
Colour code: to CSA C22.1.
Use colour coded wires in communication cablescheat throughout system.

MANUFACTURERS AND CSA LABELS

Visible and legible, after equipment is installed.

WARNING SIGNS

As specified and to meet requirements of Electticgppection Department and the
Contract Administrator.

Lamicoid 3 mm thick plastic engraving sheet, reckf white core, mechanically attached
with self tapping screws, 20mm text.

WALL MOUNTED DRAWINGS
Provide drawings in plexiglass holder adjacenhtrhain electrical distribution.

A Plexiglass holder to be designed for the purposeatiow for easy replacement of
the drawing.

2 Size: 432 x 279 mm minimum size.

Drawings:

1 1-0630M-E0022 Electrical Single Line Diagram - Qxew



City of Winnipeg Section 26 05 01

MacLean Pumping Station COMMON WORK RESULTS - ELEGTAL
Electrical Upgrades Page 4 of 6
Bid Opportunity 490-2012
1.14 MOUNTING HEIGHTS
A Mounting height of equipment is from finished fldorcentreline of equipment unless
specified or indicated otherwise.
2 If mounting height of equipment is not specifiedraticated, verify before proceeding
with installation.
3 Install electrical equipment at following heightsless indicated otherwise.
A Panelboards: 1800 to top
2 Light switches: 1420 to top
3 Wall receptacles: 900 to top
4 Control panels: 1800 to top
5 Emergency lights: 2400 (minimum)
.6 Emergency stop switches: 1500 to top
7 Motor disconnect switches: 1800 to top
1.15 CONDUIT AND CABLE INSTALLATION
A Sleeves through concrete: not required for TECkestgbles and rigid galvanized
conduit.
2 Fire stop opening with ULC approved assembly feritistallation conditions.
1.16 CUTTING AND PATCHING
A Provide all cutting and patching required.
2 Return exposed surfaces to an as-found condition.
3 Exercise care where cutting holes existing con@ktments so as not to damage existing
reinforcing.
A1 Locate existing reinforcing utilizing a reinforcim@r locator and mark out on the
surface of the concrete.
2 For all holes larger than 50mm passing throughfoeied concrete, mark the
location of the desired hole and all adjacent rel@2btain approval from the
Contract Administrator prior to cutting.
3 Firestop and seal all penetrations, regardlesshether the penetration requires a
fire rating.
1.17 ANCHOR INSTALLATION
A1 The Contractor shall exercise care where instalinghors into existing concrete elements

S0 as not to damage existing reinforcing. All anshahall be installed utilizing carbide tip
drill bits. The existing reinforcing shall be loedtutilizing a reinforcing bar locator and
marked out on the surface of the concrete. Thetdiiés shall be advanced to the
required depth for installation of the anchors. 8tiegeinforcement be encountered while
drilling the hole shall be terminated and reposigid to clear the reinforcement. Do not
use core bits that can easily intercept and daroaggye reinforcing during drilling.
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1.18

1.19

1.20

1.21

FIELD QUALITY CONTROL

All electrical work to be carried out by qualifidétensed electricians or apprentices as per
the conditions of the Provincial Act respecting mpawwer vocational training and
qualification. Employees registered in a provinaipprentices program shall be permitted,
under the direct supervision of a qualified licehstectrician, to perform specific tasks -
the activities permitted shall be determined basethe level of training attained and the
demonstration of ability to perform specific duties

The work of this division to be carried out by aatactor who holds a valid Master
Electrical contractor license as issued by the iRoevof Manitoba.

TESTING

All test instruments utilized are to have beenkralied within one year of the date
utilized.

SUBMITTALS

Prior to delivery of any Products to job Site anéfisiently in advance of requirements to
allow ample time for checking, submit Shop Drawifgsreview as specified in Division
1.

Submit Shop Drawings (including Product Data) fibegquipment as required in each
Section of this Specification.

Prior to submitting the Shop Drawings to the Carttiedministrator, the Contractor shall
review the Shop Drawings to determine that the ggeint complies with the
requirements of the Specifications and Drawings.

The term “Shop Drawing” means drawings, diagrahsstrations, schedules,
performance characteristics, brochures and othar déich are to be provided by the
Contractor to illustrate details of a portion of tWork. Indicate materials, methods of
construction and attachment of support wiring, thags, connections, recommended
installation details, explanatory notes and oth&rimation necessary for completion of
Work. Where equipment is connected to other equipthiredicate that such items have
been coordinated, regardless of the section untiehwhe adjacent items will be
supplied and installed. Indicate cross-referenoé3esign Drawings and Specifications.
Adjustments made on Shop Drawings by the Contraenifistrator are not intended to
change the contract price. If adjustments affeetviddue of the Work state such in writing
to the Contract Administrator prior to proceedinigivthe Work.

Manufacture of Products shall conform to revisedBsbrawings.

AS-BUILT DRAWINGS

The Contractor shall keep one (1) complete settafenprints at the Site during work,
including all addenda, change orders, Site instyast clarifications, and revisions for the
purpose of As-Built Drawings. As the Work on-sitegeeds, the Contractor shall clearly
record in Red Pencil all as-built conditions, whégviate from the original Contract
Documents. As-Built Drawings to include circuitinfjall devices, conduit and feeder
runs (complete with conductor size and number)lacations of all electrical equipment.
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Part 2 Products

2.1 NOT USED
A Not Used.

Part 3 Execution

3.1 NOT USED
1 Not Used.

Section 26 05 01

COMMON WORK RESULTS - ELEGTAL

END OF SECTION
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Part 1

11

1.2

Part 2

2.1

2.2

General

REFERENCES
CSA C22.2 No .0.3, Test Methods for Electrical Wiesad Cables.

CAN/CSA-C22.2 No. 38, Thermoset-Insulated Wires Gadbles.
CAN/CSA-C22.2 No. 131, Type TECK 90 Cable.
CAN/CSA-C22.2 No. 230, Tray Cable

CAN/CSA-C22.2 No. 239, Control and Instrumentati@ables.

PRODUCT DATA

Submit product data in accordance with Section®0@- Submittal Procedures.

Products

BUILDING WIRES
Wire: to CAN/CSA-C22.2 No. 38

Conductors:

A Size as indicated. Minimum size: 12 AWG.
2 Stranded for 10 AWG and larger.
3 Copper conductors.

Voltage rating:
1 Circuits 480 V and less: 600 V

2 Circuits > 480 V: 1000 V

3 1000 V insulation of chemically cross-linked thesatiing polyethylene material
rated RW90.

Colour coding to Section 26 05 01, wires sized 2@¥hd smaller to be factory-coded,
taping will not be accepted.

TECK CABLE
Cable: to CAN/CSA-C22.2 No. 131.

Conductors:
A Grounding conductor: copper.
2 Circuit conductors: copper, size as indicated.

Insulation: chemically cross-linked thermosettirgdypthylene rated type RW90, 1000 V.
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4 Inner jacket: polyvinyl chloride material.
5 Armour: interlocking aluminum.
.6 Overall covering: polyvinyl chloride material.
7 Fastenings:
A One hole malleable iron / steel straps to securfacicables 50 mm and smaller.
Two hole steel straps for cables larger than 50 mm.
2 Channel type supports for two or more cables.
3 Threaded rods: 6 mm dia. to support suspended elsann
.8 Cable Fittings:
A Minimum requirement: Watertight, approved for TEC#ble.
2.3 TRAY CABLE
A Cable: to CAN/CSA-C22.2 No. 230.
2 Conductors:
A Grounding conductor: copper, sized per CEC.
2 Circuit conductors: copper, size as indicated.
3 Insulation: chemically cross-linked thermosettirgdypthylene rated type RW90, 1000 V.
4 Jacket: polyvinyl chloride material.
5 Cable Fittings:
A Minimum requirement: Watertight, approved for Trable.
2.4 ACIC/CIC CONTROL CABLE
A Cable: to CAN/CSA-C22.2 No. 239, Control and Instamtation Cables.
.2 Conductors, copper, size as indicated.
3 Insulation: chemically cross-linked thermosettiradypthylene rated type RW90, 600V.
4 Shielding as indicated on the drawings.
Part 3 Execution
3.1 GENERAL
A Do not splice cables. A continuous length is regplifor all feeds, except where a
junction box is shown on the drawings.
2 Install in accordance with manufacturer’s recomnagioths, observing requirements for

minimum bending radius and pulling tensions.
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3.2

3.3

3.4

3.5

A

INSTALLATION OF BUILDING WIRES

Install in conduit as per Section 26 05 34.

INSTALLATION OF TECK CABLE 0 -1000 V

Where surface mounted, provide clamps spaced anmaxiof 1 m apart, unless
otherwise indicated.

Perform an insulation-resistance test on each aindwprior to termination, utilizing a
megohmmeter with a voltage output of 1000 volts Ddividually test each conductor
with all other conductors and shields groundede st duration shall be one minute.
Investigate resistances less than 50 megaohmsyatidns between parallel conductors.
Conductors with insulation resistance values, atmimute, less than 25 megaohms, or
that deviate from other similar conductors by nmban 50% will be rejected.

INSTALLATION OF TRAY CABLE 0 -1000 V

Install with care to avoid installation damage. nbli damage to cable jacket will require
repair and significant damage will require replaeatof the entire cable, to the
satisfaction of the Contract Administrator.

Locate in cable trays and conduit.
Verify that the cable size is suitable for instadia within the size of conduit provided.
Install in conduit as per Section 26 05 34.

Perform an insulation-resistance test on each adodiprior to termination, utilizing a
megohmmeter with a voltage output of 1000 volts Ddividually test each conductor
with all other conductors and shields groundede fEst duration shall be one minute.
Investigate resistances less than 50 megaohmsya@tins between parallel conductors.
Conductors with insulation resistance values, atmimute, less than 25 megaohms, or
that deviate from other similar conductors by nmbam 50% will be rejected.

INSTALLATION OF CONTROL CABLES

Ground shields at one end only. Where possibtajrgt shields at the end where power is
supplied to the cable. Utilize shield grounding imgpanels, where present, to ground
overall shields. Individual pair shields to bewgrded on appropriate terminals.

Shield drain wires, at the ungrounded end, arettaped back to the cable. Fully insulate
the shield. Do not cut the shield drain wire off.

ACIC cable may be installed in cable tray, provideat:

A There is a barrier separating power and contrdesabithin the tray, or
2 The cable tray does not contain power cables, sigigacifically authorized by the
Contract Administrator in writing, and

3 The ACIC cable voltage rating is equal or gredtantthe highest voltage
contained in the cable tray.
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3.6

3.7

3.8

3.9

3.10

TERMINATIONS AND SPLICES

Wire nuts are permitted only in the following citsu

A Lighting circuits.
2 Receptacle circuits.

Exercise care in stripping insulation from wireo Bot nick conductors.

Strictly follow manufacturer's instructions withgards to tool size and application
methods of terminations and compounds.

Where screw-type terminals are provided on equipraed instrumentation, terminate
field wiring with insulated fork tongue terminals.

A Manufacturer: Thomas and Betts, Sta-Kon, or apgt@epial in accordance with
B6.

RE-USE OF EXISTING WIRING

Except where specifically identified or approvesljse of existing wiring is not permitted.
Ensure all existing wiring is tagged prior to disnection of equipment.
Tag spare wires as “Spare”

INSTALLATION IN CONDUIT

Utilize cable grips, appropriately selected to asomwdate the type and geometry of the
cable.

Utilize cable pulling lubricant, compatible withetltable and conduit.
CABLE INDENTIFICATION
Install cable tags on both ends of each cable.

Cable tags to be located external to equipmenpaneéls and within 203 mm of point of
entry of cable.

Construction and installation: white plate andckltext, four through holes to facilitate
fastening to cable by means of cable ties (tie-gkap

TESTING
Test all power conductors 12 AWG and larger in agaoce with 26 08 05.

END OF SECTION
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Part 1 General
1.1 SECTION INCLUDES

A Materials and installation for connectors and teations.
1.2 REFERENCES

1 Canadian Standards Association (CSA International)

A CSA C22.2 N0.41-07, Grounding and Bonding Equipment

1.3 PRODUCT DATA

A Submit product data in accordance with Section®0@- Submittal Procedures.
14 CERTIFICATES

A1 Obtain inspection certificate of compliance covgrinigh voltage stress coning from

inspection authority and include it with maintenameanuals.

Part 2 Products
2.1 5 kv CONNECTORS AND TERMINATIONS

A For existing equipment:

A Copper, long barrel, one-hole compression connestio CSA C22.2, sized for
conductors.

2 For new equipment:

A Copper, long barrel, two-hole compression connedmiCSA C22.2, sized for
conductors.

3 Silicon rubber termination kits, suitable for indaostallation on tape or wire shielded, 3
conductor , suitable for 5 kV TECK cable or cahlp@ied. Termination kit sized for
cable.

Part 3 Execution
3.1 INSTALLATION

A Install stress cones, terminations, and splicegaordance with manufacturer's

instructions.

2 Bond and ground as required to CSA C22.2 No.41.

END OF SECTION
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Part 1 General
1.1 REFERENCES
A American National Standards Institute (ANSI)/Ingkt of Electrical and Electronics

Engineers (IEEE)
A ANSI/IEEE 837, Qualifying Permanent Connections dJseSubstation

Grounding.
2 Canadian Standards Association, (CSA International)
Part 2 Products
2.1 EQUIPMENT
A1 None.
Part 3 Execution
3.1 INSTALLATION GENERAL
A Install connectors in accordance with manufactsiiestructions.
2 Protect exposed grounding conductors from mechkinijcaty.
3 Use mechanical connectors for grounding connectioesjuipment provided with lugs.
4 Use Burndy compression connectors or approved eqaaicordance with B6 for all

grounding splices and terminations, unless otherimdicated.

5 Soldered joints not permitted.
3.2 EQUIPMENT GROUNDING AND BONDING
A Install grounding connections to transformers.
2 Install bonding connections to all electrical equént.
3 Include a separate green bonding wire in all paeaduits including branch circuit

wiring sized according to the largest power conduict the conduit:

A 8 AWG green ground wire for up to 4 AWG power coctus.
2 6 AWG green ground wire for up to 2/0 AWG power doators.

3.3 FIELD QUALITY CONTROL
A Perform tests in accordance with Section 26 050&mmon Work Results - Electrical.

2 Perform tests before energizing electrical system.
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Part 1

11

Part 2

2.1

2.2

Part 3

3.1

General

NONE
None.

Products

FRAMING AND SUPPORT SYSTEM

Materials:
A Conduit support structures shall employ a galvahieel strut framing system

together with the manufacturer’s connecting comptsand fasteners for a
complete system.

Finishes:

1 Wet locations: Galvanized.

.2 Indoors, dry locations: Galvanized.

3 Nuts, bolts, machine screws: Stainless steel.

CONCRETE AND MASONRY ANCHORS
Materials: hardened steel inserts, zinc plateatdorosion resistance.

Components: non-drilling anchors for use in prégttiholes, sized to safely support the
applied load with a minimum safety factor of four.

Manufacturer: Hilti (Canada) Limited or approvediabin accordance with B6.

Execution

INSTALLATION
Secure equipment to solid masonry, tile and plastdaces with galvanized anchors.

Secure equipment to poured concrete with expandiaddets.
Secure equipment to hollow masonry walls or suspemeilings with toggle bolts.

Support equipment, conduit or cables using clipeng loaded bolts, cable clamps
designed as accessories to basic channel members.

Maximum spacing between conduit supports:

A1 As per 26 05 34.

Fasten exposed conduit or cables to building cootm or support system using straps.

A One-hole straps to secure surface conduits anés&Blmm and smaller.
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.10

A1

12

.13

14

2 Two-hole straps for conduits and cables larger tamm.

Suspended support systems.

A Support individual cable or conduit runs with 10 rdia threaded rods and spring
clips.

2 Support 2 or more cables or conduits on chann@isasted by 10 mm dia
threaded rod hangers where direct fastening talimgjlconstruction is
impractical.

For surface mounting of two or more conduits usanciels, with maximum centre spacing
as indicated above.

Provide metal brackets, frames, hangers, clampseaatdd types of support structures
where indicated or as required to support condwdt@able runs.

Ensure adequate support for raceways and cablppehtorertically where there is no wall
support.

Do not use wire lashing or perforated strap to supqr secure cables.

Do not use supports or equipment installed for rotitaeles for conduit or cable support
except with permission of other trade and approfighe Contract Administrator.

Install fastenings and supports as required foln égue of equipment cables and conduits,
and in accordance with manufacturer's installatemommendations.

Touch up abraded surfaces and cut ends of gahdnieenbers with an approved
galvanizing repair compound.

END OF SECTION
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Part 1

11

1.2

1.3

1.4

Part 2

2.1

Part 3

3.1

3.2

General

SECTION INCLUDES

Materials and components for splitters, junctiom) poxes, and cabinets.

REFERENCES

Canadian Standards Association (CSA International)

A CAN/CSA-C22.2 No.76, Splitters

SUBMITTALS

Submit shop drawings for junction boxes not dethifethe drawings in accordance with
Section 01 33 00 — Submittal Procedures.

DESIGN REQUIREMENTS

Design junction boxes not detailed in the drawings.

Products

JUNCTION AND PULL BOXES

Requirements:

A Utilize steel NEMA 12 junction and pull boxes.

2 Junction boxes to be CSA approved and construgted@SA approved panel
shop.

Execution

JUNCTION, PULL BOXES AND CABINETS INSTALLATION
Install pull boxes in inconspicuous but accesdibations.

Mount cabinets with top not higher than 2 m abarisiied floor except where indicated
otherwise.

Install pull boxes so as not to exceed 30 m of adrrdn between pull boxes.

IDENTIFICATION

Provide equipment identification in accordance v@#ttion 26 05 01 - Common Work
Results - Electrical.

Install size 3 identification labels indicating ®m voltage and phase, or loop number for
control wiring.
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3 Install a permanent label or lamacoid on the co¥all junction boxes indicating the
circuit(s) contained within.

A Example: L10-2 (Panel L10, circuit 2)

END OF SECTION
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Part 1

11

1.2

Part 2

2.1

2.2

2.3

2.4

General

REFERENCES
Canadian Standards Association (CSA)

A CAN/CSA C22.2 No. 18, Outlet Boxes, Conduit Boxas Fittings and
Associated Hardware.

2 CSA C22.2 No. 45, Rigid Metal Conduit.
CSA C22.2 No. 83, Electrical Metallic Tubing.
4 CSA C22.2 No. 56, Flexible Metal Conduit and Ligdigjht Flexible Metal

()

Conduit.

SUBMITTALS

A Submit product data in accordance with Section®0@- Submittal Procedures
for the following:
A1 Metal conduit fittings.

Products

GENERAL

Material Requirements:

A Rigid Metal Conduit and Electrical Metal Tubing@er the drawings.

RIGID METAL CONDUIT
Meets CSA C22.2 No. 45, Rigid Galvanized Steekadled.

Minimum conduit size: 19 mm, unless specificallglitated on the drawings or approved
by the Contract Administrator.

ELECTRICAL METALLIC TUBING
Meets CSA C22.2 No. 83, with couplings.

Minimum conduit size: 19 mm, unless specificallglitated on the drawings or approved
by the Contract Administrator.

FLEXIBLE METAL CONDUIT
To CSA C22.2 No. 56, liquid-tight flexible metal.

Minimum conduit size: 19 mm, unless specificallglitated on the drawings or approved
by the Contract Administrator.
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2.5 CONDUIT FASTENINGS
One hole straps to secure surface conduits 50 ndnsraaller. Two hole straps for
conduits larger than 50 mm.
Strap material to match conduit material.
Beam clamps to secure conduits to exposed ste&l wor
Channel type supports for two or more conduitssasteown in the drawings.
Threaded rods, 10 mm dia., to support suspendethelsa
2.6 CONDUIT SPACERS
PVC coated malleable iron spacers, CSA approveth@®purpose.
Galvanized channel may be utilized where conduésgeouped.
2.7 CONDUIT FITTINGS
Fittings: manufactured for use with conduit spedfiCoating: same as conduit.
All fittings to be liquid and dust tight.
Utilize insulated grounding bushings at all enctesentries for metallic conduit.
Elbows:
1 Utilize factory elbows for 27mm and larger conduits
Threaded Hubs for Metal Conduit
A liquid and dust tight with insulated throat
2 Approved products
A Thomas & Betts "Bullet Hub" 370 Series.
Fittings for Metal Conduit
A Cast metal
2 Gasketted covers.
3 Approved products
A Crouse-Hinds Canada Ltd. "Condulet" series.
2.8 FISH CORD

A Polypropylene
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Part 3 Execution

3.1 ROUTING

A1 Locate conduits containing communication and lolage conductors away from
conduits containing power wiring.

2 Route conduits on existing or new pipe rack or sadpd channels where possible.

3 Avoid routes that would interfere with any potehti@intenance activities.

4 Where not specifically shown in detail on the dragd, review proposed conduit routing
with Contract Administrator prior to installatiorComply with all routing changes
requested by the Contract Administrator.

3.2 INSTALLATION - GENERAL

A Install conduits to conserve headroom in exposedtions and cause minimum
interference in spaces through which they pass.

2 Field threads on rigid conduit must be of suffitiemgth to draw conduits up tight.

3 Remove and replace blocked conduit sections. Daisetiquids to clean out conduits.

4 Do not include more than the equivalent of fourqdarter bends. Provide pull boxes as
required.

5 Ensure electrical continuity in all metallic condsystems.

.6 All conduit shown exposed in finished areas isddree of unnecessary labels and trade
marks.

7 Seal conduits with duct seal where conduits arebriween heated and unheated areas.
Where conduits, cables, or cable trays piercestparations, seal openings with Dow
Corning 3-6548 sealant. Seal all conduits entesinigaving hazardous classified areas
with approved seals.

.8 Where conduits pass through walls, group and instalugh openings. After all conduits
shown on the Drawings are installed, close walhopgs with material compatible with
the wall construction.

9 Install fish cord in empty conduits.

.10 Dry conduits out before installing wire.

A1 Install ground bonding wire in all conduits. Sg®und wire as per CEC Table 17.

A2 Underground Conduits

.13

A Slope conduits to provide drainage.

Surface Conduits
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3.3

U wiN P
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Run parallel or perpendicular to building lines.

Group conduits wherever possible on suspendedrfacguchannels.
Provide a minimum space of 12 mm between conduits.

Do not pass conduits through structural memberspgbas indicated.

Do not locate conduits less than 75 mm paralletéam or hot water lines with
minimum of 25 mm at crossovers.

Install spacers as required to provide a spacedwsgtthe conduits and the
supporting surface, with a minimum space as follows

A Wet locations: 12 mm

14 Colour Coding

A Apply plastic tape or paint colour coded bandsaioduits at points where conduit
or cable enters wall, ceiling, or floor, and at 3mervals.
2 Bands: 38 mm wide prime colour and 19 mm wide danyilcolours
3 Band colours as per the following table.
System Prime Band | Aux. Band
Medium Voltage (>750 V) Orange
347/600 V Yellow
120/208/240 V Power Black
UPS 120/208/240 V Power Black Green
Control Wiring (120 V) Black Orange
Fire Alarm Red
Low Voltage Communication/General Blue
Low Voltage Control Wiring (<50 V) Blue Orange
Intrinsically Safe Blue White

METAL CONDUIT

A Bend conduit cold. Replace conduit if kinked ottBaed more than 1/10th of its original
diameter.
2 Mechanically bend conduits over 19 mm in diameter.
3 Maximum spacing between supports for rigid metaboduit:
A 16mm conduit: 1.0m
2 21mm conduit: 15m
3 27mm conduit 15m
4 35mm conduit 20m
5 41mm conduit and larger 2.5m
4 Maximum spacing for Electrical Metallic Tubing saa®above.
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3.4 LIQUID-TIGHT FLEXIBLE CONDUIT
A Use as raceways at all motors, pipe-mounted codéwtes, and other devices subject to
movement or water.

2 At all motors provide a short length before conimgcto the motor terminal box.
Minimum length shall be 450 mm plus four times tloaduit diameter.

3 Provide a separate ground wire within flexible agibhdoonded to motor frames and
system ground.

3.5 INSTALLATIONS IN CATEGORY 1 LOCATIONS

A Arrange to provide drainage at frequent intervalstitable locations.

2 Equip with approved fittings to permit the moisttoedrain out of the system.

3 Install the conduit with a minimum of 12 mm spaca the supporting surface.
4 Install every joint to be water-tight.
5 Where conduit leaves a warm room and enters arcaot@sphere, seal the conduit and

arrange the conduit in a manner to avoid condestsaticumulation at the seal.

3.6 INSTALLATIONS IN CATEGORY 2 LOCATIONS
A Comply with all requirements of Category 1 location

3.7 INSTALLATIONS IN CATEGORY 2 WET LOCATIONS
A Comply with all requirements of Category 1 location

END OF SECTION
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1.2

Part 2

2.1

General
REFERENCES
Canadian Standards Association (CSA International)

A CAN/CSA C22.1 N0.126.1-02, Metal Cable Tray Systems

National Electrical Manufacturers Association (NEMA

A NEMA VE 1-2002, Metal Cable Tray Systems.
2 NEMA VE 2-2001, Cable Tray Installation Guidelines.

SUBMITTALS
Provide submittals in accordance with Section 0D33 Submittal Procedures.

Product Data: submit manufacturer's product dagetstfor cable tray indicating
dimensions, materials, and finishes, includinggifasmtions and certifications.

Shop Drawings: submit shop drawings showing mdgefiimish, dimensions, accessories,
layout, and installation details.

Identify types of cable tray and cable channelsiuse

Show actual cable tray and cable channel instaflatetails and suspension system.

Products

CABLE TRAY
Cable tray and fittings: to NEMA VE 1 and CAN/CSARZ1 No. 126.1.

Ladder type, Class C1 to CAN/CSA C22.2 No. 126.1.

Trays: extruded steel, galvanized, width as inéitatn the drawings.

A1 Side rail height: 150mm unless otherwise indicated

Fittings: horizontal elbows, end plates, drop outstical risers and drops, tees, wyes,
expansion joints and reducers where required, naatwied accessories for cable tray
supplied.

A Radii on fittings: 300 mm minimum.

Barriers where different voltage systems are inesaable tray.

Ground cable trays with 2/0 AWG bare copper conafuattached to each tray section in
accordance with CEC requirements.
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2.2 CABLE CHANNEL
Cable channel and fittings: to NEMA VE 1 and CANACS22.1 No. 126.1.
Ventilated trough type.
Channels: extruded steel, galvanized, width amdhdas required.
Fittings: horizontal elbows, end plates, drop pugstical risers and drops, tees, wyes,
expansion joints and reduces where required, mahua accessories for cable channel
supplied.
Ground cable channels with #6 AWG bare copper coimdattached to each channel
section in accordance with CEC requirements.
2.3 SUPPORTS
Provide splices, supports as required.
Supports to be located minimum one-quarter span froints of coupling, where
practicable.
Part 3 Execution
3.1 INSTALLATION
Install complete cable tray and cable channel systeaccordance with NEMA VE 2.
Support cable tray and cable channel on both sitil2800 mm maximum spacing.
Remove sharp burrs or projections to prevent dart@agables or injury to personnel.
Provide fire stop material at firewall penetrations
Install permanent, legible warning notice carryihg words “DANGER — 4160V” on all
cable trays containing 5kV conductors, with a maximspacing between warning notices
of 10 meters.
3.2 CABLES IN CABLE TRAY
Install cables individually.
Lay cables into cable tray. Use rollers when nexrgd® pull cables.
Secure cables in cable tray at 6 m centres, wihnnyes.
3.3 CABLES IN CABLE CHANNEL

Install cables individually.

Lay cables into cable channel.
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3 Secure cables in cable channel at 2 m centres nyitm ties.

END OF SECTION
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Part 1

11

1.2

1.3

1.4

General
REFERENCES
NETA Acceptance Testing Specifications, 2003 (ATHR-2)

SUBMITTALS
Provide submittals in accordance with Section 0033 Submittal Procedures.

Submit:
A Test equipment to be utilized with last calibratate.
2 Qualifications of lead on site inspector.

QUALIFICATION

Provide competent lead electrical inspection teghnithoroughly familiar with all
aspects of electrical testing. It is expected thattechnician will have a CET or
equivalent designation. The designated technisiam be on-site and lead all electrical
testing.

A The Contract Administrator reserves right to apprtihe lead electrical inspection
technician, and request an alternate technicidagmed to be unqualified.

TESTING EQUIPMENT

All test equipment shall be in good mechanical eledtrical condition.
Accuracy of metering in test equipment shall berappate for the test being performed.

Wave shape and frequency of test equipment outpueferms shall be appropriate for
the test and the tested equipment.

The test equipment shall be calibrated as spedifiaolv:

A The testing organization shall have a calibratimgpam which assures that all
applicable test instruments are maintained withted accuracy for each test
instrument calibrated.

2 The firm providing calibration service shall maimtap-to-date instrument
calibration instructions and procedures for eashitesstrument calibrated.
3 Instruments shall be calibrated in accordance thighfollowing frequency
schedule:
A Field instruments: Analog, 6 months maximum. Digit2 months
maximum.
2 Laboratory instruments: 12 months maximum.
3 Leased specialty equipment: 12 months maximum.
4 Dated calibration labels shall be visible on adt tequipment.
5 Records, which show date and results of instrumealibrated or tested,

must be kept up-to-date.
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.6 Calibrating standard shall be of higher accuraayttinat of the
instrument tested.

Specific requirements of insulation resistance rgete

A Must be digital units. Crank-type analog insulatiesistance meters will not be
acceptable.

Specific requirements of low-resistance meters:

A Measure resistance range fromQ {0 1000Q.
2 Standard electrician multimeters will not be acedpt

TESTING REPORT

Prepare an overall inspection and test reportdbttils all investigations and tests.

The Contractor shall furnish five paper copies tmal electronic copies on CD of each
final report.

A The electronic copies of the report, including tb&t forms, shall be provided in
PDF format.
2 The Microsoft Word version of the all completedt tesms provided to the

Contractor shall also be included on the CDs.

The report shall be neat and organized. Any omissiinconsistencies, or incomplete
work identified by the Contract Administrator shiadl corrected and incorporated into the
report in the appropriate section, and completetybmitted.

A draft of each report shall be completed and seifie Contract Administrator for
review a maximum of one month after the completibthe inspections at the Site.

The final report shall be submitted a maximum af tmeeks after the Contractor receives
the mark-up of the draft report from the Contradi#inistrator.

The report shall include the following:

1 Summary of project.
2 Testing Equipment.
3 Detail the type, manufacturer, model, and lasbeation date of all testing
equipment.
4 Description of equipment tested.
5 Description of all tests.
.6 Typed inspection forms including:
A1 Identification of the testing organization.
2 Equipment identification.
3 Humidity, temperature, and other conditions thay eiffect the results of
the tests/calibrations.
A4 Date of inspections, tests, maintenance, and/drasibns.

5 Identification of the testing technician.
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.6 Indication of inspections, tests, maintenance, @ncHlibrations
performed and recorded, along with charts, andihgrags applicable. All
measurements and readings taken shall be notéacfosion in the
report. Where repairs are made, measurementseaddgs before and
after the repair shall be included.

7 Indication of expected results, when calibratioresta be performed.

.8 Indication of “as-found” and “as-left” results, agplicable.

7 Itemized list of all repaired deficiencies whictaBlinclude:

A Detailed description of the deficiency.

2 The cost associated with the deficiency repair.

.8 Itemized list of all un-repaired deficiencies enctmred which shall include:

A Detailed description of the deficiency.

Part 2 Products
2.1 NOT USED

1 Not Used

Part 3 Execution

3.1 SCOPE OF TESTING
A MCC-M1, including:

CTs

No o wiN ek

Surge Protector
Power Meter
Voltage Monitor

PTs (if present)
Branch Circuit Breakers
Motor Starters

2 DP-M2, including:

i

CTs

o Ul A W

Surge Protector
Power Meter
Voltage Monitor

PTs (if present)
Branch Circuit Breakers

3 MCC-M3E, including:

A1 Surge Protector
2 Power Meter
3 Voltage Monitor
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.10

A1

A2

.13

14

.15

.16

17

.18

3.2

CTs

PTs (if present)

Branch Circuit Breakers
Motor Starters

ATS-M1 (existing)

N~ o o s

ATS-M3E

PFC-M1

A Metering

2 Capacitors

3 Branch Circuit Breakers
A4 Contactors

HCC-M601

HCC-M602

XFMR-M1

XFMR-M2

PNL-A (existing)

PNL-B (with replaced interior)
PNL-M10

XFMR-M10

XFMR-M20 (existing)

Section 26 08 05
ACCEPTANCE TESTING
Page 4 of 18

XFMR-M30E

Cables:

A All power cables or wire 12 AWG or larger

2 Existing 600V motor feeder cables after re-termarat
3 Existing 4160V motor feeder cables after re-terridma
4 All field-installed network cabling.

Grounding system

INPECTION, TESTING AND MAINTENANCE PROCEDURES

General

A All tests are based on NETA (InterNational Ele@ti€esting Association)
standard ATS-2003. Where manufacturer’s specifinaf tolerances, and/or
published data are not available, refer to the gmate tables in ATS-2003.
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2 Torque all accessible bolted electrical connectiohdditional requirements
apply as specified.

3 Utilize the existing drawings for reference whilerfprming the specified
electrical inspection work. Where the existingatiation deviates from that
shown on the drawings, mark-up the drawings withpeen as required to reflect
the installation. Include the marked-up drawingghie report.

4 The scope of required drawing checks is limitethevequipment and components
that are part of the electrical inspection work.

5 Any repairs made that affect the accuracy of tlasvirgs shall be marked up on
the drawings.

.6 Drafting of drawings is not required.

7 All inspection values, readings, corrections, asgeasments shall be clearly
recorded for inclusion within the report.

.8 Where corrections or repairs are made, record dmfound/as left test readings

on the inspection sheet. If space is not provimethe inspection form, record
the readings in the Note fields or on a separatetsh

2 Inspection Forms

A The inspection forms to be completed by the Coturaare provided for reference
in PDF format.

2 Microsoft Word form templates will be provided prio the work being initiated.

3 Make appropriate print-outs of the inspection foans utilize for entry of data
and test results on site.

A4 Utilizing the Microsoft Word form templates, entbe data recorded manually
into the forms electronically.

5 Complete the inspection forms in the entirety araiuide them in the report.

.6 Submit electronic PDF copies of the inspection farm

7 The scope of work required in the specificationis iso way limited by the

inspection forms, or spaces provided. Providetandil pages, documents, and
forms as required to provide a complete report.

.8 The inspection forms may be updated during the Wgrthe City or Contract
Administrator. Utilize the latest forms provided.

9 Perform insulation resistance temperature cornea#culations utilizing the
following:

1 To correct to 20°C, utilize Table 260805-1.
2 To correct to 40°C, utilize Table 260805-2.
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Table 260805-1
Insulation Resistance Correction Factors (20 C)
Measured Temperature (T) Oil Immersed Insulation S olid Insulation

-10 0.125 0.25

-5 0.18 0.32

0 0.25 0.40

5 0.36 0.50

10 0.50 0.63

15 0.75 0.81

16 0.80 0.85

17 0.85 0.89

18 0.90 0.92

19 0.95 0.96

20 1.00 1.00

21 1.08 1.05

22 1.16 1.10

23 1.24 1.15

24 1.32 1.20

25 1.40 1.25

30 1.98 1.58

35 2.80 2.00

40 3.95 2.50

45 5.60 3.15

50 7.85 3.98

55 11.20 5.00

60 15.85 6.30




City of Winnipeg Section 26 08 05

MacLean Pumping Station ACCEPTANCE TESTING
Electrical Upgrades Page 7 of 18
Bid Opportunity 490-2012
Table 260805-2
Insulation Resistance Correction Factors (40 C)
Measured Temperature (T) Oil Immersed Insulation S olid Insulation
-10 0.03 0.10
-5 0.04 0.13
0 0.06 0.16
5 0.09 0.20
10 0.13 0.25
15 0.18 0.31
16 0.19 0.33
17 0.21 0.34
18 0.22 0.36
19 0.24 0.38
20 0.25 0.40
21 0.27 0.42
22 0.29 0.44
23 0.31 0.46
24 0.33 0.48
25 0.35 0.50
30 0.50 0.63
35 0.71 0.79
40 1.00 1.00
45 1.41 1.26
50 2.00 1.59
55 2.83 2.00
60 4.00 2.52
3 Perform winding resistance temperature correctadautations utilizing the following:
Re = Ry 251

A Ty + Tk
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.2 Where, RC = Resistance at corrected temperature.
RM = Resistance at measured temperature.
TC = Temperature to correct to in °C.
TM = Measured temperature in °C.
TK = Temperature Resistance Constant
(234.5 °C for copper, 226.0 °C for aluminum)

3.3 AUTOMATIC TRANSFER SWITCH

A Inspection and testing shall be comprised of thieviing:
A Note the equipment nameplate data for inclusiahénreport.
2 Record all adjustable settings, setpoints, dekstgs,
3 Inspect physical and mechanical condition.
4 Inspect anchorage, alignment, and grounding.
5 Verify the unit is clean.
.6 Torque all accessible bolted power connections.
7 Inspect unit for evidence of overheating or stress.
.8 Visually inspect and exercise transfer switch.

2 If power and/or control fuses are present, recose ize and type. Measure the

resistance of each fuse. Investigate inconsisesigtance values.

3 Perform an insulation resistance test.

A Units rated < 600V, test voltage is to be 500 VDC.
.2 Units rated >= 600V, test voltage is to be 1000 VDC

4 Perform a contact/pole-resistance test.
5 Perform comprehensive functional testing to veoibgration of unit.
3.4 CABLES, <1000 V (ALSO FEEDERS IN CONDUIT)
A Inspection and testing shall be comprised of tileviing:
A For cables/wires 4/0 AWG or larger, inspect bokéttrical connections for high

resistance using a low-resistance ohmmeter. Contyudtiesd connection resistance
values to values of similar connections. Inveséigatd correct values which
deviate from those of similar bolted connectionsriye than 50 percent of the
lowest value.

Torque all accessible bolted electrical connections

Inspect compression applied connectors for cooa@oke match and indentation.
Inspect grounding and cable/conduit support.

Verify that visible cable bends meet or exceedntimimum allowable bending
radius.

Measure length of cable/conduit and record in rseter

7 If cables/wires are terminated through window-tgperent transformers, inspect
to verify that neutral and ground conductors ameemly placed and that shields
are correctly terminated for operation of proteetilevices.

U w i

o



City of Winnipeg

Section 26 08 05

MacLean Pumping Station ACCEPTANCE TESTING

Electrical Upgrades

Page 9 of 18

Bid Opportunity 490-2012

.8 Perform an insulation-resistance test on each aindulndividually test each
conductor with all other conductors and shieldsigded. The test duration shall
be one minute. Investigate resistances less @@ thhegaohms. The voltage
applied shall be 500 Vdc for 300 V rated cables, HD00 Vdc for 600 V or 1000
V rated cables.

3.5 CABLES, 4160V
A Inspection and testing shall be comprised of tileviing:

A Inspect exposed sections of cables for physicabd@nand evidence of
overheating and corona.

2 Inspect terminations and splices for physical daveayd evidence of overheating
and corona.

3 Perform resistance measurements through boltedections with a low-
resistance ohmmeter. Compare bolted connectidstaase values to values of
similar connections. Investigate values which devieom those of similar bolted
connections by more than 50 percent of the lowalstev

4 Inspect compression applied connectors for cooglste match and indentation.

5 Inspect shield grounding and cable support.

.6 Verify that visible cable bends meet or exceedmiramum allowable bending
radius.

7 Measure and record the length of cable.

.8 If cables are terminated through window-type curteansformers, inspect to
verify that neutral and ground conductors are @biyglaced and that shields are
correctly terminated for operation of protectiverides.

9 Perform a shield-continuity test on each powere&&lyl ohmmeter method. The
shielding must exhibit continuity. Investigateistance values in excess of 10
ohms per 1000 feet of cable.

.10 Perform an insulation-resistance test on each agodutilizing a megaohm-
meter with a voltage output of at least 2500 Vdividually test each conductor
with all other conductors and shields groundede fHst duration shall be one
minute. Investigate resistances less than 100Gaomegs.

11 Perform a Very Low Frequency (VLF) ac high-poteintist on all cables.

Adhere to all precautions and limits as specifiethie applicable NEMA / ICEA
Standard for the specific cable. Perform testcitordance with IEEE Standard
400.2. Test procedure shall be as follows, anddhelts for each cable test shall
be recorded as specified herein. The test vokhg# be sinusoidal with a
frequency of 0.1 Hz, and shall not exceed cableuf@@turer’s maintenance test
value or 7 kV RMS (10 kV peak) phase-to-groundndfevidence of distress or
insulation failure is observed by the end of thalttme of voltage application
during the over-potential test, the test specinsasonsidered to have passed the
test.

1 Ensure that the input voltage to the test setgalated.

2 Current-sensing circuits in test equipment shathsnee only the leakage
current associated with the cable under test aalli rsbt include internal
leakage of the test equipment.
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A2

.13

14

3 Record wet and dry-bulb temperatures or relativaitity and
temperature.

4 Test each section of cable individually.

5 Individually test each conductor with all other dostors grounded.
Ground all shields.

.6 Terminations shall be adequately corona-supprdsggdard ring, field
reduction sphere, or other suitable methods asseane

7 Ensure that the maximum test voltage does not exiteelimits for
terminators specified in IEEE Standard 48 or mactufar's
specifications.

.8 Raise the conductor test voltage to the specifiagimum test voltage
and hold for five minutes. Record leakage current.

9 Apply grounds for a time period adequate to drdimaulation-stored
charge.

Perform a Dissipation Factor (Tangent Delta) tesakb cables.
A Perform tests in accordance with IEEE Standard2400.
2 The test voltage applied shall be a 0.1 Hz sin@aeidveform.

3 The dissipation factor shall be calculated for ppli@d voltage of 2400 V
(uo) RMS.

4 Provided that the dissipation factor does notsigaificantly while
raising the voltage, the dissipation factor shislbde calculated for an
applied voltage of 4800 V (2uo) RMS.

In the event of a cable failure discovered durgsgihg, assist as required in the
repair or replacement of the cable. All serviaaschble repair or replacement are
to be considered as Additional Services.

Affix an inspection sticker or inspection tag in @ppropriate place so that it will
be conspicuous to all authorized personnel. ThEgantion notice must include,
but is not limited to, identifier of cable, testiogmpany name, date of inspection
and the inspector’'s name. The sticker shall netoite any equipment
nameplates, readouts, or indicators.

3.6 CAPACITOR BANKS
A Inspection and testing shall be comprised of tileving:

A

No o wi

.8

Note the equipment nameplate data for inclusiahénreport.
Record all adjustable settings.

Inspect physical and mechanical condition.

Inspect anchorage, alignment, and grounding.

Verify the unit is clean.

Torque all accessible bolted power connections.

Inspect unit for evidence of overheating or stress.
Visually inspect and exercise transfer switch.

2 If power and/or control fuses are present, recosg ize and type. Measure the
resistance of each fuse. Investigate inconsisesigtance values.
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3 Perform an insulation resistance test.

A Units rated < 600V, test voltage is to be 500 VDC.
.2 Units rated >= 600V, test voltage is to be 1000 VDC

4 Perform a contact/pole-resistance test.
5 Measure and record capacitance of each capacitor.
.6 Measure and record resistance of discharge resigt@resent.
v Perform functional testing to verify operation afitu
3.7 CIRCUIT BREAKERS, INSULATED-CASE/MOLDED CASE, 600 V
1 Inspection and testing shall include the following:
A Note the equipment nameplate data for inclusiahénreport.
2 Record all adjustable settings.
3 Inspect physical and mechanical condition.
4 Inspect anchorage and alignment.
5 Clean the unit.
.6 Torque all accessible bolted power connections.
7 Operate the circuit breaker to insure smooth ojmerat
.8 Test all breakers utilizing the “Push-To-Trip” kartt if equipped.
9 Move operating handle to the off and on position.

.10 Restore breaker position to original position.

2 For cables 4/0 AWG and larger, inspect bolted aledtconnections for high resistance
using a low-resistance ohmmeter. Compare boltedexiion resistance values to values
of similar connections. Investigate values whickiate from those of similar bolted
connections by more than 50 percent of the lowalsier

3 For breakers with a frame size greater or equab®A, or as specified elsewhere in the
specification:

1 Perform an insulation resistance test.
.2 Breakers rated < 600V, test voltage is to be 50@CVD
3 Breakers rated >= 600V, test voltage is to be I0DC.

4 Perform a contact/pole-resistance test.
3.8 CONTACTOR PANELS
A Inspection and testing shall be comprised of thieviing:
A Note the equipment nameplate data for inclusiahénreport.
2 Inspect physical and mechanical condition.
3 Inspect anchorage, alignment, and grounding.
4 Verify the unit is clean.
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5 Torque all accessible bolted power connections.

.6 Inspect unit for evidence of overheating or stress.

7 Visually inspect and exercise transfer switch.

3.9

3.10

If power and/or control fuses are present, recosg ize and type. Measure the
resistance of each fuse. Investigate inconsisésigtance values.

Perform an insulation resistance tests.

A Units rated < 600V, test voltage is to be 500 VDC.
2 Units rated >= 600V, test voltage is to be 1000 VDC

Perform a contact/pole-resistance tests.

Perform functional testing to verify operation ofitu

CONTROL POWER TRANSFORMERS, < 1000 V

Inspection and testing shall be comprised of theviing:

A Record the equipment nameplate data for inclusidghe report.

2 Inspect physical damage, cracked insulation, brééads, tightness of
connections, defective wiring, and overall geneaaddition.

3 Verify that primary and secondary fuse ratingsiaruit breakers match available

drawings. Where drawings are not available, nased that appear to be sized
incorrectly, based upon application of the Canadilactrical Code. Mark fuse
sizes and type on the drawings, where not shown.

4 Perform insulation-resistance tests. Perform nreasents from winding-to-
winding and each winding-to-ground. Test voltagiesll be:

A1 windings < 250 V: 500 Vdc
2 windings > 250 V: 1000 Vdc

CURRENT INSTRUMENT TRANSFORMERS
Inspection and testing shall be comprised of tileving:

A Inspect physical and mechanical condition.

2 Record the equipment nameplate data for inclusidhe report.

3 Ensure that CT shorting bars are removed or irstalb required.

4 Verify that current circuits are grounded and hanky one grounding point in

accordance with ANSI/IEEE C57.13.3.

5 Perform an insulation resistance test of the ctitransformer primary and
secondary windings, and wiring to ground at 100@.VBo not perform this test
on solid-state devices. Investigate any resistanliges less than 25 megaohms.

.6 Perform a polarity test of each current transformexccordance with ANSI/IEEE
C57.13.1.
7 Perform a ratio-verification test using the voltageurrent method in accordance

with ANSI/IEEE C57.13.1. Note any ratio accuraaies within 0.5% of
nameplate or manufacturer’s published data.
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.8 Perform an excitation test on transformers usegifotection or relaying

applications in accordance with ANSI C57.13.1.
3.11 GROUNDING SYSTEM
A Inspection and testing shall be comprised of theviing:

A Perform resistance tests between the main grouredéayode and grounded
points in the electrical distribution system lochire the switchgear, transformers,
and MCCs. Investigate connections with a resigtameater than 0.5 milliohms.

3.12 METERING DEVICES, DIGITAL
A Inspection and testing shall be comprised of theviing:

A Inspect physical and mechanical condition.

2 Torque all bolted connections.

3 Record the equipment nameplate data for inclusidghe report.

4 Verify accuracy of voltage and current at a minimoitwo points each.

5 If required, calibrate meters in accordance witmufiacturer’s published data.

3.13 MOTOR CONTROL CENTRE AND DISTRIBUTION SWITCHBOARDS, 600V
A Inspection and testing shall be comprised of theviing:

A Inspect the MCC/switchboard physical, electricalj amechanical condition
including evidence of moisture or corona.

2 Verify appropriate anchorage, required area clemsmphysical damage, and
correct alignment.

3 Inspect all doors, panels, and sections for délgs, fit, and missing hardware.

4 Verify that fuse and / or circuit breaker sizes &yyks correspond to drawings
and coordination study as well as to the circuiiger’'s address for
microprocessor-communication packages.

5 Verify that current and potential transformer ratarrespond to drawings.

.6 Perform resistance measurements through boltedections with a low-
resistance ohmmeter. Compare bolted connectidgstarse values to values of
similar connections. Investigate values which devieom those of similar bolted
connections by more than 50 percent of the lowalstev

7 Confirm correct operation and sequencing of elegtdnd mechanical interlock
systems.

.8 Attempt closure on locked-open devices. Attempigen locked-closed devices.

9 Make key exchange with all devices included initfierlock scheme as
applicable.

.10 Vacuum debris from interior of MCC / switchboar@lean off all dust and
adhesive residue from MCC / switchboard.

A1 Use appropriate lubrication on moving current-cagyparts and on moving and
sliding surfaces.

A2 Inspect insulators for evidence of physical damageontaminated surfaces.

.13 Verify correct barrier and shutter installation akration.
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14 Exercise all active components.

15 Inspect all mechanical indicating devices for car@eration.

.16 Verify that filters are in place and / or vents elear.

A7 Test operation, alignment, and penetration of imsémt transformer withdrawal
disconnects, current-carrying and grounding costact

.18 Perform point to point ground-resistance testsetemnine the resistance between
the main grounding system and all major electécplipment frames, system
neutral, and / or derived neutral points. Invedtgooint-to-point resistance
values which exceed 0.5 ohm.

A9 Perform insulation-resistance tests at 1000 Vdof@ minute on each bus
section, phase-to-phase and phase-to-ground.

.20 Inspect all surge arrestors if available.

21 Inspect control power transformers.

.22 Inspect all current instrument transformers.

.23 Inspect potential transformers.

.24 Inspect all metering devices.

.25 Inspect and test air circuit breakers.

.26 Inspect and test protective relays.

.27 Inspect and test all associated motor starters.

.28 Inspect and test all moulded case feeder brealkarsder breakers with a frame
size less than 250A, and without long, short, ougd fault settings, may be
recorded on the MCC/Switchboard inspection fornecétd test results on other
breakers on the appropriate inspection form.

A Inspect and test all capacitors.

2 Perform a system function test to prove the cotirgetaction of all
sensing, processing, and action devices. Perfostersyfunction tests
upon completion of the maintenance tests definedystem conditions
allow.

.29 Perform tests for the purpose of evaluating peréoroe of all integral
components and their functioning as a completewitiitin each MCC cell.

.30 Verify the correct operation of all interlock safetevices for fail-safe functions in
addition to design function.

31 Verify the correct operation of all sensing devjadarms, and indicating devices.

.32 Verify the correct operation of the network cablingtwork switch, and
associated components within Smart MCCs.

A Verify I/O and metering data from each Intelligéhterload.

.33 Affix an inspection sticker or inspection tag telkaCC line-up or switchboard
in an appropriate place so that it will be conspiguto all authorized personnel.
This inspection notice must include, but is notitéd to, equipment identifier,
testing company name, date of inspection and thgector's name. The sticker
shall not obscure any equipment nameplates, readouindicators.

3.14 MOTOR STARTERS, 600 V

A Inspection and testing shall be comprised of tileviing:
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Note the equipment nameplate data for inclusiahénreport.
Record all adjustable settings, size of overlotd, e

Inspect physical and mechanical condition.

Inspect anchorage, alignment, and grounding.

Verify the unit is clean.

Torque all accessible bolted power connections.

Inspect contactors for evidence of overheatingress.
Visually inspect and exercise circuit breaker.

If power fuses are present, record fuse size goel tivleasure the resistance of
each fuse. Investigate inconsistent resistanaesal

3.15 PANELBOARDS, LOW VOLTAGES
A Inspection and testing shall be comprised of thieviing:

A

oM wiN

Note the equipment nameplate data for inclusiahénreport.
Inspect physical and mechanical condition.

Inspect anchorage, alignment, and grounding.

Clean the unit.

Inspect breakers and verify mechanical operatioaxgycising all circuit
breakers.

A Record breaker data on the inspection form.

2 Test all breakers utilizing the “Push-To-Trip” kartt if equipped.
3 Move operating handle to the off and on position.

4 Restore breaker position to original position.

Test main and feeder/load breakers with a frame>siz250A, or with long,
short, or ground fault settings and complete arsdépanspection form for each.

Torque all accessible bolted power connectionsighiog incoming, load neutral
and ground connections.

Perform insulation-resistance tests on each buseplvih all other phases
grounded.

A The main breaker, if present, is to be open fotése If no main breaker
is present, disconnect the supply conductors.

2 Open all load breakers.
3 Test voltage for all 600/347 V panelboards to bed1udc.
4 Test voltage for all 120/208 V panelboards to b@ gdc.

3.16 SURGE ARRESTORS, LOW VOLTAGE
A Inspection and testing shall be comprised of tileviing:

A

2
3
4

Inspect physical and mechanical condition.

Inspect anchorage, alignment, grounding, and redudlearances.

Clean the unit.

Verify that arrestors are electrically connectedhieir specified configuration.
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5 Perform resistance measurements through boltedections with a low-
resistance ohmmeter. Compare bolted connectidgstaase values to values of
similar connections. Investigate values which d&vieom those of similar bolted
connections by more than 50 percent of the lowalstev

.6 Verify that the ground lead on each device is iittlially attached to a ground bus
or ground electrode.

7 Verify that stroke counter, if present, is corngetiounted and electrically
connected.

.8 Perform insulation-resistance tests for one mifai® each phase terminal to the
case.

9 Equipment rated >= 600V, utilize a test voltagd @00 VDC.
.10 Equipment rated < 600V, utilize a test voltage @) ¥DC.

A1 Test the grounding connection. Resistance bettfeearrester ground terminal
and the ground system should be less than 0.5 ohm.

3.17 TRANSFORMERS, LOW VOLTAGE, DRY-TYPE
A Inspection and testing shall be comprised of thieviing:

A Note the equipment nameplate data for inclusiahénreport.
Inspect physical and mechanical condition.

Inspect anchorage, alignment, and grounding.

Clean the unit.

Torque all accessible bolted power connections.

Record the tap setting.

Perform insulation-resistance tests winding-to-wigdand each winding-to-
ground. Duration of the test is to be one min@alculate the dielectric
absorption ratio.

A 600 V windings shall be tested at 1000 Vdc.
2 120/208 V windings shall be tested at 500 Vdc.

No o wi

3.18 TRANSFORMERS, MEDIUM VOLTAGE, DRY-TYPE
A Inspection and testing shall be comprised of thieviing:
A Note the equipment nameplate data for inclusiahénreport.
2 Inspect physical and mechanical condition.
3 Inspect anchorage, alignment, and grounding.
4 Clean the unit.
5 Verify that alarm settings on temperature indicaitame as specified and operate

within manufacturer’'s recommendations for speciettings.

.6 Inspect bolted electrical connections for highsesice using a low-resistance
ohmmeter. Compare bolted connection resistancesatuvalues of similar
connections. Investigate values which deviate ftioose of similar bolted
connections by more than 50 percent of the lowalstev

7 Record tap setting. Confirm the tap setting appesasonable by measuring the
voltage during normal facility operation.
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.8

.10
A1

12

Perform insulation-resistance tests winding-to-wigdand each winding-to-
ground. Calculate polarization index. Minimum iteion-resistance values of
transformer insulation should be 1000 megaohmthto1160 V windings and
100 megaohms for the 600 V windings. Values of latsan resistance less than
the values stated should be investigated. Theipatan index should not be less
than 1.0.

A The test duration shall be 10 minutes for each inind
2 4160 V windings shall be tested at 2500 Vdc.
3 600 V windings shall be tested at 1000 Vdc.

Perform turns-ratio tests at the designated tajiipos Turns-ratio test results
should not deviate more than one-half percent fegher the adjacent coils or the
calculated ratio.

Measure the resistance of each winding at the datgd tap position.

Measure core insulation resistance at 500 Vdceifcibre is insulated and if the
core ground strap is removable.

Verify correct secondary voltage phase-to-phaseptrage-to-neutral after
energization and prior to loading. Phase-to-plaagtphase-to-neutral secondary
voltages should be in agreement with nameplate data

3.19 THERMOGRAPHIC INSPECTION
A Camera

A
2

Minimum IR resolution: 320 x 240 pixels.
Minimum visible resolution: 640 x 480 pixels.

2 Inspection and testing shall be comprised of theviing:

A
2
3

Remove all necessary covers prior to thermograipljgection.
Equipment to be inspected shall include all curgamtying devices.
Test Parameters

A Inspect distribution systems with imaging equipmeagable of detecting
a minimum temperature difference of 1 °C at 30 °C.

2 Equipment shall detect emitted radiation and candetected radiation to
a visual signal.

3 Thermographic surveys should be performed durimmp@e of maximum
possible loading but not less than 40% of rated lufethe electrical
equipment being inspected. Coordinate with Cityeagiired.

4 Note all temperature differences larger than 1itwestigate all
temperature differences larger than 4 °C.

5 Re-inspect deficient areas with the thermograpainera following
repairs and corrections, for deficient areas idiewti

3 Provide a report which shall include the following:

rw i

Description of the equipment tested.

Discrepancies found.

Temperature difference between the area of corarairthe reference area.
Probable cause of temperature difference.
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5 Identify any repairs made during the thermograjspection. If no repairs were
made, provide recommended action for repair.
.6 Areas inspected. ldentify inaccessible and / mbgervable areas and / or
equipment.
7 Identify load conditions at time of inspection.
.8 Provide photographs and thermograms of all aresstigated, with deficient
areas identified.
9 Provide thermograms of all deficient areas corcbc@d identify the load

conditions at the time of re-inspection.

END OF SECTION
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Part 1

11

1.2

1.3

1.4

Part 2

2.1

General

SECTION INCLUDES

Materials, components, cabinets, instruments astdliation for metering and
switchboard Instruments.

REFERENCES

American National Standards Institute (ANSI)

A ANSI C39.1-1981, Requirements, Electrical Analodi¢ating Instruments.

Canadian Standards Association, (CSA International)

1 CAN3-C17-M84(R1999), Alternating - Current EleciiycMetering.

PRODUCT DATA

Submit product data in accordance with Section®0(@- Submittal Procedures.
Indicate meter outline dimensions, panel drillingensions and include cutout template.

CLOSEOUT SUBMITTALS

Provide operation and maintenance data for meteniigswitchboard instruments for
incorporation into manual specified in Section @100 — Closeout Submittals.

Operation and maintenance instructions to include:

A Operation and configuration of unit,

2 Wiring diagrams,

3 Recommended environmental conditions, and

4 Recommended periodic inspection and maintenance.

Products

METER (SGR-M1.PM)
Polyphase, 3-element kilowatt-hour energy mete€AMN3-C17.

User programmable for voltage range to any PT .ratio

Accept a direct voltage input range of up to 34Tt&/hine to Neutral, and a range of up
to 600 Volts Line to Line.

Accept a current input of up to 5 Amps nominal Afps full scale

Fault Current Withstand:

A 500 Amps for 1 second, non-recurring.
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.6 Programmable for current to any CT ratio. TheafdBIP switches for selecting fixed
ratios shall not be acceptable.

7 Maximum burden of 0.05 VA per phase, at the nominamperes continuous input.

.8 The meter shall have an accuracy of +/- 0.1% deb#éir volts and amps, and 0.2% for
power and energy functions. The meter shall meeatcuracy requirements of IEC687
(class 0.2%) and ANSI C12.20 (Class 0.2%).

9 The meter shall provide true RMS measurements ltdg®, phase to neutral and phase to
phase; current, per phase and neutral.

.10 Function Requirements:

i

Volts, Amps, kW, kVAR, PF, kVA (per phase)
Frequency, kWh, kVAh, kVARh

Min / Max recording capability

Minimum 17 ps transient detection

Sampling rate of 1024 samples/cycle

Harmonics measurement, individual, even, and opdolﬁs‘d.

o Ul h wi

A1 Rectangular, flush mounted, indoor.

A2 Communications port:

A Ethernet supporting Modbus-TCP.
2 RS-485 supporting Modbus-RTU.

.13 Register: self contained and pulse contacts foistratting signal.

14 Acceptable products:
A Schneider Electric ION7650 or approved equal iroet@nce with B6.

Part 3 Execution
3.1 METERING INSTALLATION
1 Install meter in location free from vibration arftbsk.
2 Make connections in accordance with diagrams.
3 Connect meter and instrument transformers to ground
3.2 FIELD QUALITY CONTROL
1 Conduct tests in accordance with Section 26 05@drmmon Work Results - Electrical

and in accordance with manufacturer's recommentstio

2 Perform simulated operation tests with meteringtruments disconnected from
permanent signal and other electrical sources.
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3 Verify correctness of connections, polarities oteng instruments, potential and current
transformers, transducers, signal sources andiebdcupplies.
4 Perform tests to obtain correct calibration.
5 Do not dismantle meters and instruments.

END OF SECTION



City of Winnipeg Section 26 12 16
MacLean Pumping Station DRY TYPE, MEDIUM VOLTAGE ARISFORMERS
Electrical Upgrades Page 1 of 4
Bid Opportunity 490-2012

Part 1
11

A

2
1.2

A

2
1.3

A
1.4

A

2

General

REFERENCES

Canadian Standards Association (CSA International)

A1 CSA C9-M2002(R2007), Dry-Type Transformers.

National Electrical Manufacturers Association (NEMA

SHOP DRAWINGS

Submit shop drawings in accordance with SectioB®00 - Submittal Procedures.

Include:

A Dimensioned drawing showing enclosure, mountingasy terminals, taps,
internal and external component layout.

2 Technical data:

kVA rating.

Primary and secondary voltages.
Frequency.

Polarity or angular displacement.
Full load efficiency.

Regulation at unity pf.

BIL.

Insulation type.

Sound rating.

Physical dimensions.
Connection diagram.

© oW NOo DN wWN R
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CONTROL SUBMITTALS

Submit to Contract Administrator one copy of staddactory test certificates of each
transformer and type test of each transformer @om@ance with CSA C9. Electronic
submissions are accepted.

CLOSEOUT SUBMITTALS

Provide operation and maintenance data for dry tigresformers for incorporation into
manual specified in Section 01 78 00 - Closeoun$tials.

Operation and maintenance instructions to include:

A Tap changing.
2 Recommended environmental conditions.
3 Recommended periodic inspection and maintenance.
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1.5 DELIVERY, STORAGE AND HANDLING

A Store transformers indoors in dry location.
Part 2 Products
2.1 MATERIALS

A1 Dry-type transformers: to CSA C9.
2 Bushings: to EEMAC GL1-3.
2.2 TRANSFORMER CHARACTERISTICS
A1 Type: ANN
.2 Rating: 300 kVA, 3 phase, 60 Hz.
3 220 degrees C insulation system class, 115 de@éasperature rise.
4 Impedance: 3 to 5.5 %.
5 Primary winding: 4160 V, delta, BIL 30 kV.

.6 Secondary winding: 600 V, star, BIL 10 kV, four eiwith neutral brought out and
grounded.

v Meets all current Canadian energy efficiency retphs (OEE).
.8 Sound rating: 58 dBA or less.
9 CSA Certified.

2.3 ENCLOSURE
A NEMA Type 1, drip proof or NEMA Type 3R. Fabricdtom sheet steel.

2 Bolted removable panels for access to tap conmestenclosed terminals.
3 Conductor entry:

A Knockouts.

.2 Potheads.

3 Junction boxes.

4 Bushings.

5 Clamping rings.

6 Entry for cable.

4 Designed for floor mounting.
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5 Indoor, ventilated, self cooled type. Temperaturexposed metal parts not to exceed 65
degrees C rise.

2.4 VOLTAGE TAPS
A - 5%, -2.5%, 0%, +2.5%, +5%.

2.5 NAMEPLATE

A Include all transformer data including actual imgeck.

2.6 WINDINGS

A Primary and secondary coils:

A1 Copper.

2 Coil and core assembly:
A Taps located at front of coils for accessibility.
2.7 TERMINATIONS
A1 Suitable for NEMA standard dual-hole lugs.
2 Size:

A Primary side: suitable for lugs sized for 4 AW®lea
2 Secondary side: suitable for lugs sized for 500M/cable.

2.8 ACCESSORIES
A Winding temperature detector relay and sensingeésnwith one set of SPDT contacts.
2 Wiring and terminal box for protective devices.
3 Grounding terminal: inside of enclosure.
2.9 EQUIPMENT IDENTIFICATION
A Provide equipment identification in accordance v@#ttion 26 05 01 - Common Work

Results - Electrical.

2 Equipment labels: nameplate text and size as pdathacoid schedule.
Part 3 Execution
3.1 INSTALLATION
A Locate, install and ground transformers in accardamith manufacturer's instructions.

2 Set and secure transformers in place, rigid pluntbsajuare.
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3 Connect primary terminals to medium voltage circuit
4 Connect secondary terminals to low voltage circuit.
5 Energize transformers and check secondary no-lokage.
.6 Adjust primary taps as per the drawings.
7 Wire the normally closed set of contacts on windigrpperature detector relay to the
Station Programmable Logic Controller per the draysi
.8 Use torque wrench to adjust internal connectiorectordance with manufacturers'
recommended values.
9 Check transformer for dryness before putting i is¢rvice and if it has not been
energized for some considerable time.
3.2 FIELD QUALITY CONTROL
A Perform tests in accordance with Section 26 050&mmon Work Results - Electrical.
2 Energize transformers and apply incremental loads:

A At each load change, check ambient, enclosurewamting temperatures.

END OF SECTION
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Part 1

11

1.2

1.3

Part 2

2.1

General

SECTION INCLUDES

Materials and components for dry type transfornugr$o 600 V primary, equipment
identification and transformer installation.

REFERENCES

Canadian Standards Association (CSA International)

A CAN/CSA-C22.2 No.47, Air-Cooled Transformers (DrypE).
2 CSA C9, Dry-Type Transformers.

National Electrical Manufacturers Association (NEMA

PRODUCT DATA
Submit product data in accordance with Section®0@- Submittal Procedures.

Products

TRANSFORMERS

Use transformers of one manufacturer throughoyeptrand in accordance with
CAN/CSA-C22.2 No.47.

Design 1 — 600V Input.

Type: ANN.

Single phase, kVA as indicated, 600V input, 120/208utput, 60 Hz.
Voltage taps: 2.5% and 5% full capacity above agldw normal.
Windings: copper.

Insulation: Class H, 220°C.

Temperature rise: 115°C at continuous full load.

Basic Impulse Level (BIL): 10 kV.

Hipot: 4kV.

Average sound level: To meet the local municipddufilding codes and meet at
minimum the following criteria:

45 dB max. up to 45 kVA

50 dB max. up to 150 kVA

.10 Impedance at 170 degrees C: standard

A1 Enclosure: as indicated in Schedule 261217-1.

12 Mounting: as indicated on the drawings.

.13 Nameplate to include actual transformer impeda®ee) (

14 Finish: in accordance with Section 26 05 01 - ComMérk Results - Electrical.

© oW No DN wWN R
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2.2 EQUIPMENT IDENTIFICATION

A Provide equipment identification in accordance v@#ttion 26 05 01 - Common Work
Results - Electrical.

2 Label size: 7.

3 Indicate equipment identifier, KVA rating, primaaynd secondary voltage.
Part 3 Execution
3.1 INSTALLATION

A Mount dry type transformers up to 75 kVA as indéchon the drawings. Provide brackets
and bolts for wall mounted transformers. Ensur&ahsformers have good ventilation.

2 Ensure adequate clearance around transformer riditatéon.
3 Install transformers in level upright position.
4 Install non-combustible insulating board, extend#®®mm around transformer on all

sides, behind transformer to meet CEC code reqgeingsn

5 Remove shipping supports only after transforménstalled and just before putting into
service.

.6 Loosen isolation pad bolts until no compressiovisgle.

7 Make primary and secondary connections in accoelaiith wiring diagram.

.8 Mount transformers to reduce direct and transmitigide. Mount core and coils of
transformers.

9 Make connections to transformers in flexible comdenmtering the enclosure below the
coils.

.10 Energize transformers after installation is conglet

A1 Adjust tap connections to give a continuous secgndatage of 120 volts phase to
neutral, under load.

3.2 TESTING
A Utilize test form provided. Complete test fornfuri.
2 Perform tests in accordance with Section 26 08 B8ceptance Testing.

3 Measure and record the voltage on the primary andrslary of the transformer. Adjust
the tap position as required. Record final tagtipmsand voltage.



City of Winnipeg Section 26 12 17
MacLean Pumping Station DRY TYPE TRANSFORMERS UP AW V PRIMARY
Electrical Upgrades Page 3 of 3
Bid Opportunity 490-2012

Schedule 261217-1 : Transformers

Identifier Location Size Voltage Enclosure
Type

MacLean Water Pumping Station

XFMR-M10 | Mezzanine Level 30 kVA| 600:120/208V, 3@ ASR

END OF SECTION
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Part 1

11

1.2

1.3

1.4

Part 2

2.1

General

SECTION INCLUDES
Materials and installation for standard and custoeaker type panelboards.

REFERENCES
Canadian Standards Association (CSA International)

A CSA C22.2 No.29, Panelboards and enclosed Pandkoar

SHOP DRAWINGS

Submit product data in accordance with Section®0@- Submittal Procedures.
Include:

A Panel Schedule
2 Complete Breaker Model Numbers
3 Detailed Panel Interior and Exterior Layout Diagrameluding all dimensions.

4 Schematics / Wiring Diagrams for the Power Metat ¥bltage Monitor.
For TVSS units:

A Provide verification that the TVSS complies witle ttequired ANSI/UL 1449 3rd
Edition listing by Underwriters Laboratories (UL) ather Nationally Recognized
Testing Laboratory (NRTL). Compliance may be ia form of a file number that
can be verified on UL's website or on any other NIRTwebsite, as long as the
website contains the following information at a minom: model number, TVSS
Type, system voltage, phases, modes of protedfioltage Protection Rating
(VPR), and Nominal Discharge Current (In).

2 For sidemount mounting applications (TVSS mountdadreal to electrical
assembly), electrical/mechanical drawings showimigdimensions, weights,
installation instruction details, and wiring configtion.

O&M Manual
Include all shop drawings and product submittals.

Include TVSS Operation and maintenance manuals.

Include Voltage Relay Operation and maintenanceuaian

Products

PANELBOARDS, 240 V OR LESS
Panelboards: to CSA C22.2 No.29 and product ofroaeufacturer.

A In addition to CSA requirements, manufacturer's eyaate must show fault
current that panel including breakers has been touwlithstand.



City of Winnipeg Section 26 24 17

MacLean Pumping Station PANELBOARDS BREAKER TYPE
Electrical Upgrades Page 2 of 8
Bid Opportunity 490-2012
2 240 V panelboards: bus and breakers rated for 1ismetrical) interrupting capacity,
or as indicated.
3 Sequence phase bussing with odd numbered breakésf and even on right, with each
breaker identified by permanent number identifaaths to circuit number and phase.
4 Panelboards: mains, number of circuits, and nurabdrsize of branch circuit breakers as
indicated.
5 Main Breaker:
A Main Breaker to be top or bottom mounted, as showthe drawings.
2 Backfed main breakers are not acceptable.
.6 Two (2) keys for each panelboard and key paneltsoalikie.
7 Copper bus with neutral of same ampere rating assna
.8 Trim with concealed front bolts and hinges.
9 Trim and door finish: baked grey enamel.
.10 Enclosure: 508mm (20") wide
A1 Acceptable manufacturer:
A Schneider Electric.
2.2 PANELBOARDS, 600 V
A Panelboards: to CSA C22.2 No.29 and product ofroaeufacturer.
A In addition to CSA requirements, manufacturer's eyaate must show fault
current that panel including breakers has been toulithstand.
2 Provide panelboard as follows:

A Service type: 3 phase, 4 wire

2 Bus and breakers rated for 25 kA (symmetrical)rinfgting capacity, or as
indicated.

3 Continuous bus rating: 600 A (minimum).

4 Main breaker:

A 400 Amp Frame, 350 Amp Trip.
2 LSI trip unit.
5 Integrated 120kA TVSS.
.6 Integrated service entrance barrier around maiakiere

7 Solidly bonded equipment ground bar, suitable domination of 2/0 AWG
ground conductors.

.8 Mounting space for, at minimum, twenty-eight 3-pbtanch circuit breakers.
9 Include three-phase electronic power meter as fipedn this Section.
A Include three CTs, 400:5A
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.10 Trim and door finish: baked grey enamel.
A1 Enclosure:

A1 Two section design.

.2 Section 1 to contain main breaker, tie breaker,ggownonitor, and voltage
monitoring relay.

3 Section 2 to contain branch circuit breakers.

4 Dimensions:

A Width: 1981 mm (78").
2 Height: 2324 mm (91.5")
3 Depth: 610 mm (24")

3 Acceptable manufacturer:

A Schneider Electric.

2.3 BREAKERS
A Breakers: to Section 26 28 21 - Moulded Case Giigtgakers.

2 Breakers with thermal and magnetic tripping in plaoards except as indicated otherwise.
2.4 TRANSIENT VOLTAGE SURGE SUPPRESSOR

A Supply and install a Transient Voltage Surge Suggme(TVSS) where shown on the
drawings.

2 Requirements:
A TVSS units and all components shall be designedufaatured, and tested in

accordance with the latest applicable UL standaniSI/UL 1449 3rd Edition).

2 Voltage: Refer to drawings.

3 Maximum Continuous Operating Voltage (MCOV): Th€&€®V shall not be less
than 115% of the nominal system operating voltage.

4 The suppression system shall incorporate thermatiiected metal-oxide
varistors (MOVSs) as the core surge suppression oos for the service
entrance and all other distribution levels. Thaesysshall not utilize silicon
avalanche diodes, selenium cells, air gaps, or attraponents that may crowbar
the system voltage leading to system upset ore@at environmental hazards.

5 Protection Modes — The TVSS must protect all maddbe electrical system
being utilized. The required protection modes are:

A 39, 3W System: L-L, and L-G
2 39, 4W Wye System. L-L, L-N, L-G, and N-G
3 19, 3W Wye System: L-L, L-N, L-G, and N-G

.6 Nominal Discharge Current (In) — All TVSSs applitedhe distribution system
shall have a 20kA In rating regardless of their BVBype (includes Types 1 and
2) or operating voltage. TVSSs having an In lasst20kA shall be rejected.

v ANSI/UL 1449 3rd Edition Voltage Protection RatidgPR) — The maximum
ANSI/UL 1449 3rd Edition VPR for the device shatitrexceed the following:
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A L-N, L-G, N-G:

A 120/208 V: 700V

2 347/600 V: 1500V
2 L-L:

A 120/208 V: 1200V

2 347/600 V: 3000V

3 TVSS Design

A

Maintenance Free Design — The TVSS shall be maninfree and shall not
require any user intervention throughout its lifle/SSs containing items such as
replaceable modules, replaceable fuses, or reflicbatteries shall not be
accepted. TVSSs requiring any maintenance of artysach as periodic
tightening of connections shall not be acceptedSSs requiring user
intervention to test the unit via a diagnostic tésor similar device shall not be
accepted.

Balanced Suppression Platform — The surge curtelltise equally distributed to
all MOV components to ensure equal stressing andrman performance. The
surge suppression platform must provide equal irapee paths to each matched
MOV. Designs incorporating replaceable TVSS modslesl not be accepted.

Electrical Noise Filter — Each unit shall includaigh-performance EMI/RFI
noise rejection filter. Noise attenuation for efacline noise shall be up to 50 dB
from 10 kHz to 100 MHz using the MIL-STD-220A intien loss test method.

Internal Connections — No plug-in component modolegrinted circuit boards
shall be used as surge current conductors. Altnatecomponents shall utilize
low impedance conductors.

Monitoring Diagnostics — Each TVSS shall provide thllowing integral

monitoring options:

A Protection Status Indicators - Each unit shall heageeen / red solid-state
indicator light that reports the status of eachigmtion mode on each
phase.

The absence of a green light and the presenceeaf light shall indicate that
damage has occurred on the respective phase or. rddiderotection status
indicators must indicate the actual status of tlaégation on each phase or mode.
If power is removed from any one phase, the irtdidéghts must continue to
indicate the status of the protection on all offteises and protection modes.
Diagnostics packages that simply indicate whetlogrgp is present on a particular
phase shall not be accepted.

A4 Overcurrent Protection

A

The unit shall contain thermally protected MOV<eS$e thermally protected
MOVs shall have a thermal protection element paetiaggether with the MOV
in order to achieve overcurrent protection of th@W! The thermal protection
element shall disconnect the MOV(s) from the systemfail-safe manner should
a condition occur that would cause them to enteeemal runaway condition.

5 Surge Current Capacity — The minimum surge cucaptcity the device is capable of
withstanding shall be as shown in the followingi¢ab

A

600V Equipment — Service Entrance: 250 kA
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2 600V Panelboards — Not Service Entrance: 120 kA

3 240V or less Panelboards — Service Entrance: 120 kA

4 240V or less Distribution Panelboards — Not Serogrance: 40 kA

.6 Panelboard Installation Requirements:

A The TVSS shall not limit the use of through-feegdusub-feed lugs, and sub-
feed breaker options.

2 The TVSS shall be installed immediately followirtng load side of the main
breaker. TVSSs installed in main lug only panetdeahall be installed
immediately following the incoming main lugs.

3 The panelboard shall be capable of re-energizirmm upmoval of the TVSS.

4 Utilize a breaker, appropriately rated as direttgdhe TVSS manufacturer, to
connect the TVSS to the panelboard. The TVSS bkdlbcated directly adjacent
to the 30A circuit breaker.

5 The TVSS shall be included and mounted within thegtboard by the
manufacturer of the panelboard where shown on tiidgs.

A The complete panelboard including the TVSS shalLB&/cUL listed.

.6 Where shown on the drawings, a TVSS may be indtabigernal to the
panelboard.

A Lead length between the breaker and suppressohshiept as short as
possible to ensure optimum performance. Any excesductor length
shall be trimmed in order to minimize let-throughitage. The installer
shall comply with the manufacturer's recommendsthitation and
wiring practices.

2.5 POWER METER
A Provide a microprocessor based multifunction paweter where shown on the drawings.
2 Requirements:

A Multifunction electrical measurement on 3 phase grosystems.

2 User programmable for voltage range to any PT .ratio

3 Integrated display.

4 Accept a direct voltage input range of up to 34Tt&/bine to Neutral, and a range
of up to 600 Volts Line to Line.

5 Accept a current input of up to 5 Amps nominal Alfips full scale.

.6 Fault Current Withstand:

A 500 Amps for 1 second, non-recurring.

v Programmable for current to any CT ratio. TheafdBIP switches for selecting
fixed ratios shall not be acceptable.

.8 Maximum burden of 0.05 VA per phase, at the nominAmperes continuous
input.

.9 The meter shall have an accuracy of +/- 0.1% debétr volts and amps, and

0.2% for power and energy functions. The metell sieet the accuracy
requirements of IEC687 (class 0.2%) and ANSI C1Zd@ss 0.2%).
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2.6

3

.10 The meter shall provide true RMS measurements ltdg®, phase to neutral and
phase to phase; current, per phase and neutral.

A1 Function Requirements:
A Volts, Amps, kW, kVAR, PF, kVA (per phase)
2 Frequency, kwWh, kVAh, kVARh

3 Harmonics measurement, individual, even, and opdou5".
A2 Operating Temperature:
A -20 to +60 °C ambient.

Communications ports:

A 10 Mbps Ethernet supporting Modbus-TCP.
2 RS-485 supporting Modbus-RTU.

Acceptable products:

A Schneider Electric ION7300.

VOLTAGE MONITORING RELAY

Provide a Voltage Monitoring Relay where shown o drawings.
Requirements,

1 Suitable for direct connection to panelboard busritanominal operating voltage
of 600 V line-to-line.

2 Adjustable nominal input voltage via potentiomdtem 500 V to 600 V.
3 Undervoltage trip point:

A Adjustable from 88% to 92% of nominal voltage.
4 Voltage unbalance:

A Adjustable from 2% to 10%.
5 Phase loss detection:

A Triggered uporr 15% unbalance.

2 Response timg 200 msec.

.6 Trip delay:
A Adjustable from 0.25 to 30 sec.

7 Automatic reset (restart) delay:

A Adjustable from 0.25 to 64 sec.

2 Adjustable random restart delay from 3 to 15 sec.
.8 Faults stored in non-volatile memory.

A Storage of the last 10 faults.
9 Status and faults displayed on LED readout.
.10 Remote reset input.
A1 CSA approved.

Relay output:
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A Equipped with, at minimum, one Form C electromedatsmry contact output for
monitoring.
A Relay contact to be normally open, held-closedrduniormal operation,
and open upon an alarm condition.
2 Actuate relay on any of the following:
A Phase A-B, B-C, or C-A voltage less than 550 V.
2 Voltage unbalance greater than 10%.
3 Rated at 10A resistive @ 250 VAC, 6A inductive (BB) @ 250 VAC.
4 Mechanical life of 1x10operations.

2.7

Part 3

3.1

3.2

3.3

3.4

Acceptable products:
A SSAC WVMO11AL or approved equal in accordance \iiéh

EQUIPMENT IDENTIFICATION

Provide equipment identification in accordance v@#ttion 26 05 01 - Common Work
Results - Electrical.

Nameplate for each panelboard size 7 engravedlas/$o

A Line 1 is to be the panel identifier as indicatedtoe drawings, for example
“DP-M2".
.2 Line 2 is to be the voltage, for example “600¥"3

Complete circuit directory with typewritten legend.

Provide lamacoid for each breaker in 600V panelimar

Execution

INSTALLATION

Locate panelboards as indicated and mount secyeainb, true and square, to adjoining
surfaces.

Connect loads to circuits.

WIRING IDENTIFICATION

Provide wiring identification in accordance withcBen 26 05 00 - Common Work
Results - For Electrical.

POWER METER
Configure the power meter for proper operationttier system installed.

TESTING
Test in accordance with Section 26 08 05.
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Part 1

11

Part 2

2.1

2.2

General

SUBMITTALS
Provide submittals in accordance with Section 0033 Submittal Procedures.

Submit product data sheets for sills, busbars antpartments. Include product
characteristics, physical size and finish.

Manufacturer's Instructions: provide to indicateapl handling criteria, installation
sequence, and cleaning procedures.

Submit shop drawings and indicate:

A Outline dimensions.

2 Configuration of identified compartments.

3 Floor anchoring method and dimensioned foundatomptate.

4 Cable entry and exit locations.

5 Dimensioned position and size of busbars and dat&iprovision for future
extension.

.6 Schematic and wiring diagrams.

Closeout Submittals: provide operation and mainteaalata for motor control centre for
incorporation into manual specified in Section @10D - Closeout Submittals.

A1 Include data for each type and style of starter.

Products

SUPPLY CHARACTERISTICS

600 V, 60Hz, wye connected, 3 phase, 3 wire, gredntkutral.
GENERAL DESCRIPTION

Compartmentalized vertical sections with common @olusbars.
Floor mounting, free standing, enclosed dead front.

Indoor CSA 1 enclosure, front mounting.

Class 1, Type B-D and Type B-T as indicated orditasvings.
Nameplates: white with black letters.

The MCC shall be provided with a factory wired dested intelligent communication
system.
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7 Acceptable manufacturer:
A Schneider Electric.
2.3 VERTICAL SECTION CONSTRUCTION
A Independent vertical sections fabricated from tbflat steel sheets bolted together to

form rigid, completely enclosed assembly.

2 Dimensions: 2324 mm (91.5”) high, 508 mm (20") deap 508 mm (20”) wide, except
as noted on the Drawings.

3 Assembled sections into a group having a commorepbws and forming an enclosure to
which additional sections may be readily added.

4 Design for all power and control connections toriae from the front. All bus and
feeder bolted connections shall be accessible fhenfront.

5 Sections with horizontal wiring spaces top anddratand with 102 mm full height
vertical wiring spaces with cable tie supportsulate wireways from horizontal and

vertical bus.

.6 Each vertical section divided into compartmentgniinimum 152 mm high, as
indicated.

7 Each unit to have complete top and bottom steéd ida isolation between units.

.8 Horizontal wireways, equipped with cable suppatspss top and bottom, extending full

width of motor control centre, isolated from busbhy steel barriers.

9 Vertical wireways c/w doors for load and controhdactors extending full height of
vertical sections, and equipped with cable tie sujgp Installation wiring to units
accessible with doors open and units in place.

.10 Stab opening protection: Removable protective .caps

A1 Isolation barriers between units and wireways.

A2 Openings, with removable cover plates, in sideesfigal sections for horizontal wiring
between sections.

.13 Incoming cables to enter at top and/or bottom.
14 Provision for outgoing cables to exit via top amdjottom.
15 Removable lifting means.

.16 Provision for future extension of both ends of matontrol centre including busbars
without need for further drilling, cutting or prapéion in field.

A7 Divide assembly for shipment to site, complete ii#indware and instructions for
re-assembly.
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.18 Provide all spaces complete with bussing hardwagecgher accessories required so that
additional combination starter units can be read#yalled. Provide barriers to isolate the
space from all buswork.

.19 Provide barriers to isolate all buswork to prevactidental contact when starter units are
removed or spaced are provided. Barriers shall@iseide phase-to-phase isolation of the
vertical bus.

.20 Master nameplate lamacoid: text as shown on theidgs.

2.4 SILLS

A Continuous channel iron floor sills for mountingsba with 19 mm diameter holes for
bolts.

2.5 BUSBARS

A Main horizontal and branch vertical, three phagt ltonductivity tin plated copper
busbars in separate compartment bare self-cootéehding entire width and height of
motor control centre, supported on insulators abeld:

A Main horizontal busbars: 600 A.
2 Branch vertical busbars: 300 A or 600 A as required

2 Branch vertical busbars for distribution of powaiunits in vertical sections.

3 No other cables, wires, equipment in main and brdncsbar compartments.

4 Brace buswork to withstand effects of short-circuitrent of 42 kA rms symmetrical.

5 Bus supports: with high dielectric strength, lowistiore absorption, high impact material
and long creepage surface designed to discourdigetam of dust.

.6 Location: Top

2.6 GROUND BUS

A Copper ground bus extending entire width of motortiol centre.

A Size: 6 x 25 mm (1/4” x 1)
2 Plating: Tin
3 Location: Bottom
2 Vertical ground bus, full height of section, tiedhorizontal ground bus, engaged by
plug-in unit ground stab.
A Material: tin plated copper.
2.7 TRANSIENT VOLTAGE SURGE SUPPRESSOR
A Supply and install a Transient Voltage Surge Suggme(TVSS) where shown on the

drawings.
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2 Requirements:

A

TVSS units and all components shall be designedufaatured, and tested in
accordance with the latest applicable UL standaMiSI/UL 1449 3rd Edition).
Voltage: Refer to drawings.

Maximum Continuous Operating Voltage (MCOV): Th&€®V shall not be less
than 115% of the nominal system operating voltage.

The suppression system shall incorporate therrpatifected metal-oxide
varistors (MOVSs) as the core surge suppression ooet for the service
entrance and all other distribution levels. Thaeysshall not utilize silicon
avalanche diodes, selenium cells, air gaps, or attraponents that may crowbar
the system voltage leading to system upset oreaat environmental hazards.
Protection Modes — The TVSS must protect all madeke electrical system
being utilized. The required protection modes are:

A 39, 3W System: L-L, and L-G

2 39, 4W Wye System: L-L, L-N, L-G, and N-G

3 19, 3W Wye System: L-L, L-N, L-G, and N-G

Nominal Discharge Current (In) — All TVSSs appltedhe distribution system
shall have a 20kA In rating regardless of their BVBype (includes Types 1 and
2) or operating voltage. TVSSs having an In lass1t20kA shall be rejected.

ANSI/UL 1449 3rd Edition Voltage Protection RatidPR) — The maximum
ANSI/UL 1449 3rd Edition VPR for the device shatitrexceed the following:

A L-N, L-G, N-G:

A 120/208 V: 700V

2 347/600 V: 1500V
2 L-L:

A 120/208 V: 1200V

2 347/600 V: 3000V

3 TVSS Design

A

Maintenance Free Design — The TVSS shall be mantnfree and shall not
require any user intervention throughout its lifle/SSs containing items such as
replaceable modules, replaceable fuses, or reflicbatteries shall not be
accepted. TVSSs requiring any maintenance of artysach as periodic
tightening of connections shall not be acceptedSSs requiring user
intervention to test the unit via a diagnostic tésor similar device shall not be
accepted.

Balanced Suppression Platform — The surge curtaltise equally distributed to
all MOV components to ensure equal stressing andrmamn performance. The
surge suppression platform must provide equal irapeel paths to each matched
MOV. Designs incorporating replaceable TVSS modslesl not be accepted.

Electrical Noise Filter — Each unit shall includaigh-performance EMI/RFI
noise rejection filter. Noise attenuation for eficline noise shall be up to 50 dB
from 10 kHz to 100 MHz using the MIL-STD-220A intien loss test method.

Internal Connections — No plug-in component modolegrinted circuit boards
shall be used as surge current conductors. Altnatecomponents shall utilize
low impedance conductors.
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2.8

5 Monitoring Diagnostics — Each TVSS shall provide thllowing integral
monitoring options:
A Protection Status Indicators - Each unit shall heageeen / red solid-state
indicator light that reports the status of eachigmtion mode on each
phase.

.6 The absence of a green light and the presenceeaf light shall indicate that
damage has occurred on the respective phase or. nddiderotection status
indicators must indicate the actual status of tlaégation on each phase or mode.

If power is removed from any one phase, the irtdidégghts must continue to
indicate the status of the protection on all offteises and protection modes.
Diagnostics packages that simply indicate whetlogrgp is present on a particular
phase shall not be accepted.

Overcurrent Protection

A The unit shall contain thermally protected MOV<eS$e thermally protected
MOVs shall have a thermal protection element paetiaggether with the MOV
in order to achieve overcurrent protection of th@W! The thermal protection
element shall disconnect the MOV(s) from the systemfail-safe manner should
a condition occur that would cause them to entBeemal runaway condition.

Surge Current Capacity — The minimum surge cucaptcity the device is capable of
withstanding shall be as shown in the followingi¢ab

A 600V Equipment —Service Entrance: 250 kA

2 600V Panelboards — Not Service Entrance: 120 kA

3 240V or less Panelboards —Service Entrance: 120 kA

4 240V or less Distribution Panelboards — Not SerdAogrance: 40 kA

Installation Requirements:

A The TVSS shall be installed immediately followitng load side of the main
breaker or main switch.

2 The MCC shall be capable of re-energizing upon rahof the TVSS.

3 Utilize a breaker, appropriately rated as direttgdhe TVSS manufacturer, to
connect the TVSS to the MCC. The TVSS shall batkxt directly adjacent to
the circuit breaker.

4 The TVSS shall be included and mounted within th@éQvby the manufacturer of
the MCC where shown on the drawings.

A The complete MCC including the TVSS shall be CSA/disted.

INTELLIGENT MOTOR PROTECTION RELAYS
IMPR’s shall be CSA and UL approved.

IMPR’s shall be fully programmable electronic reday
The IMPR shall feature a Test/Rest button.

I/O shall consist of six discrete logic inputs,garrelay outputs (1 NO) and one relay
output for fault signaling (1 NO + 1 NC).
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5 Control voltage shall be 120V AC.

.6 Network, electronic and manual reset functionsldi@bkupported.
7 The following status and monitoring functions sholprovided based on user
configurable parameters:
A Metering
A Measurement:
A Line Currents
2 Ground current
3 Average Current
4 Current Phase Imbalance
5 Thermal capacity Level
6 Motor Temperature Sensor

2 Statistics:

A Protection Fault Counts
2 Protection Warning counts
3 Diagnostic fault counts
4 Motor Control Function counts
5 Fault History

3 Diagnostics:
A Internal watchdog results
2 Controller Internal Temperature
3 Temperature Sensor Connections
4 Current Connections
5 Control Commands (start, stop, run, check backsamgl check

back)

.6 Control configuration checksum
7 Communication loss

A4 Motor States:
A Motor control states motor starter/LO1 starts/ L<D&ts
2 Operating time
3 Motor starts per hour
A4 Last start max current
5 Last start time
.6 Time to trip
7 Time to reset

2 Fault Monitoring:

1 Diagnostic:
A Run command check
2 Stop command check

3 Run check back
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4 Stop check back

2 Wiring/ Configuration errors:
A1 PTC Connection
2 CT Reversal
3 Current Phase Reversal
4 Phase Configuration
3 Internal
A1 Stack Overflow
2 Watchdog
3 ROM Checksum
4 EEROM
5 CPU
.6 Internal Temperature
A4 Motor temp sensor
1 PTC Binary
2 PTC Analog
3 NTC Analog
5 Thermal overload:
1 Definite
2 Inverse Thermal
.6 Current:
A1 Long Start
2 Jam
3 Current Phase Imbalance
4 Current Phase Loss
5 Overcurrent
.6 Undercurrent
v Internal Ground Current
8 External Ground Current
v Communication loss
1 PLC to IMPR
3 Protection:

© o NOO DN WN R

Thermal overload

Current phase imbalance
Current phase loss

Current phase reversal

Long start

Jam (locked rotor during run)
Undercurrent

Overcurrent

Ground current

Section 26 24 19
MOTOR CONTROL CENTRES
Page 7 of 14
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4

.10 Motor temperature sensor
A1 Rapid cycle lockout
Control Functions:
1 Motor control modes

A Local terminal strip

2 Network
2 Operating mode
Overload
Independent
Reverser
Two-step
Two-speed
. Custom Mode
3 Fault Management

1 Manual reset

2 Automatic reset

3 Remote reset

i

o Ul h wiv

.8 Metering and Monitoring

A

The IMPR shall include accurate measurement prowefisnctions to operate the
different applications and carry out commissioramgl maintenance.
For measurement, the IMPR shall include Curremstiarmers up to 100 A, for

all measurements required (current, power, voltagguency...). It is not
possible to use external special CTs for measuremen

.9 Motor Protection Functions

The IMPR shall integrate all motor protection fuaos described above.

The thermal overload trip curve shall be selectaelgveen inverse (I2t) or
definite time (Ixt) curve. The Auxiliary Fan Coogjrapplication shall be also
selectable.

It shall include Ground Fault Protection internaind it shall be possible to use
an external zero sequence CT to accomplish ththpwi the need for additional
modules or devices.

.10 Programming and configuration software

The IMPR shall use user-friendly settings and dgemaulti-lingual software in a
Windows environment with menus and icons for fastal access to the data
required, guided navigation to go through all théador the same function on the

The PC can be connected in a 1-to-1 configuratiaagingle controller, or in a 1-

A

same screen and with file management.
2

to-many configuration to multiple controllers.
3

The IMPR shall provide a “Custom Mode”, a logic tumsized by the end user.
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A1 Self-Test
A The IMPR shall be capable of self-tests. It shatf@m internal checks such as a

watch-dog check and RAM check, in order to maxinaizailability and minimize
the risk of malfunctioning.

A2 Acceptable products:

A Schneider Electric TeSys T.
2.9 COMMUNICATION CABLING

A The MCC shall employ a network communication capbgstem to interconnect units
within the MCC.

2 Network cabling shall be routed through the lowerizontal wireway to isolate the
network from the horizontal bussing routed throtigghtop.

3 A communication barrier in the full-depth vertizgireway shall serve to separate
communications from power cabling and to prevemsexmterference on the network
cable.

4 Provisions for appropriate terminators and grougdihnall be provided.

5 Addition, removal, or rearrangement of units shall interrupt the trunk line and shall not
affect the cabling of other units attached to thek line.

.6 Cable coupler design shall include a vibrationstasit ratchet to prevent loosening.

v The cabling is to be configured in a star configjora

.8 Cabling shall be Category 6 shielded twisted p#ieEet cable with RJ45 connector.

.9 Ethernet cable insulation rating shall be 600V mimin.

2.10 POWER METER

A Where indicated on the drawings, provide a micropssor based multifunction power
meter.

2 Requirements:

A Multifunction electrical measurement on 3 phase grosystems.

2 User programmable for voltage range to any PT .ratio

3 Integrated display.

4 Accept a direct voltage input range of up to 34Tt&/bine to Neutral, and a range
of up to 600 Volts Line to Line.

Accept a current input of up to 5 Amps nominal Alfps full scale.
.6 Fault Current Withstand:

A 20 Amps continuous.

2 500 Amps for 1 second, non-recurring.

o



City of Winnipeg

MacLean Pumping Station
Electrical Upgrades

Bid Opportunity 490-2012

7 Programmable for current to any CT ratio. TheafdBIP switches for selecting
fixed ratios shall not be acceptable.

.8 Maximum burden of 0.0625 VA at 10 Amps.

.9 The meter shall have an accuracy of +/- 0.25% tiebfor volts and amps, and
1.5% for power and energy functions.

.10 The meter shall provide true RMS measurements ltdg®, phase to neutral and
phase to phase; current, per phase and neutral.

A1 Function Requirements:
A Volts, Amps, kW, kVAR, PF, kVA (per phase)
2 Frequency, kwWh, kVAh, kVARh
3 Harmonics measurement, individual, even, and opdou§".

A2 Operating Temperature:
A -20 to +60 °C ambient.

3 Communications ports:
A 10 Mbps Ethernet supporting Modbus-TCP.
2 RS-485 supporting Modbus-RTU.

4 Acceptable products:

A Schneider Electric ION7300.
2.11 VOLTAGE MONITORING RELAY
A Requirements,
A Suitable for direct connection to MCC bus havingnitaal operating voltage of
600 V line-to-line.
2 Adjustable nominal input voltage via potentiomdtem 500 V to 600 V.
3 Undervoltage trip point:
1 Adjustable from 88% to 92% of nominal voltage.
4 Voltage unbalance:
1 Adjustable from 2% to 10%.
5 Phase loss detection:
1 Triggered upor> 15% unbalance.
2 Response timeg 200 msec.
.6 Trip delay:
A1 Adjustable from 0.25 to 30 sec.
v Automatic reset (restart) delay:
A1 Adjustable from 0.25 to 64 sec.
2 Adjustable random restart delay from 3 to 15 sec.
.8 Faults stored in non-volatile memory.
A1 Storage of the last 10 faults.
9 Status and faults displayed on LED readout.
.10 Remote reset input.
A1 CSA approved.

Section 26 24 19
MOTOR CONTROL CENTRES
Page 10 of 14
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2 Relay output:

A Equipped with, at minimum, one Form C electromedatamry contact output for
monitoring.
A Relay contact to be normally open, held-closedrduniormal operation,
and open upon an alarm condition.
2 Actuate relay on any of the following:
A Phase A-B, B-C, or C-A voltage less than 550 V.
2 Voltage unbalance greater than 10%.
3 Rated at 10A resistive @ 250 VAC, 6A inductive (BB) @ 250 VAC.
4 Mechanical life of 1x10operations.

3 Acceptable products:
A SSAC WVMO11AL.

2.12 NETWORK SWITCHES
A Type: unmanaged switch, auto-MDIX.

2 Speed: 100 mbit or gigabit as required.
3 Port quantity: as indicated on the drawings.
4 Power supply: 24 VDC.
2.13 MOTOR STARTERS AND DEVICES
A Equip the MCC with combination starters as spetifiad shown on the drawings.
2 Refer to Section 26 29 10 — Motor Starters to 600 V

2.14 STARTER UNIT COMPARTMENTS

A Units EEMAC size 5 and smaller, circuit breakertsi@25A and smaller, plug-in type
with self-disconnect. Guide rail supports for utiiensure that stabs make positive
contact with vertical bus. Provision for units ® ibstalled or removed, off load, while
buses energized.

2 Unit mounting:
A Engaged position - unit stabbed into vertical bus.
2 Withdrawn position - unit isolated from verticaldbhbut supported by structure.
3 Provision for positive latching in either engagedvithdrawn position and
padlocking in withdrawn position.
4 Stab-on connectors free floating tin plated clgedf-aligning, backed up with

steel springs.

3 External operating handle of circuit switch inteked with door to prevent door opening
with switch in "on" position. Provision for padloti lock operating handle in "off"
position and lock door closed.
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4 Hinge unit doors on same side.

5 Overload relays manually reset from front with dolmsed.

.6 Pushbuttons and indicating lights mounted on dmwrtf

7 Devices and components by one manufacturer tatéeilmaintenance.

.8 Pull-apart terminal blocks for power and controbtlow removal of starter units without
removal of field wiring.

.9 Control wiring shall be extended from each stamedule to the control terminal section,
including all auxiliary contacts. A multi unit sgyterminal block having screw type
terminal connections shall be installed on standoffports on back plate.

.10 All terminals shall be number coded or otherwisigably identified to indicate which
section or module of the MCC they are associatel arid their function.

A1 Complete control wiring diagrams for each startéhwonductor identification clearly
shown shall be affixed to the interior cover of #tarter section or provide a book of
wiring diagrams for all starters in each MCC.

12 Primary and secondary high rupturing capacity (HRG)ng shall be installed on the
control transformer.

.13 Equip door of each individual unit with a removaplate replaceable with similar plate
complete with pushbuttons, pilot lights or selecwitches as required. Use pilot lights of
push-to-test type and push button of heavy-dutyigfilt construction.

2.15 WIRING IDENTIFICATION

A1 Provide wiring identification in accordance withcBen 26 05 00 - Common Work
Results - For Electrical.

2.16 EQUIPMENT IDENTIFICATION

A Provide equipment identification in accordance v@#ttion 26 05 00 - Common Work
Results - For Electrical.

A Motor control centre main nameplate: size No. graved as indicated.
2 Individual compartment nameplates: size No. 5, aep as indicated.
2.17 FINISHES

A Apply finishes in accordance with Section 26 05 @>mmon Work Results - For
Electrical.

2 Paint motor control centre exterior light gray amigriors white.
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2.18 SOURCE QUALITY CONTROL
Provide manufacturer's type test certificates idiclg short circuit fault damage
certification up to short circuit values specifi@ader bus bracing.
Contract Administrator to witness standard factesting of complete motor control
centre including operation of switches, circuitdkers, starters and controls.
2.19 SPARE PARTS
Two (2) spare Intelligent Motor Protection Relaggdrloads) of each type and size.
One (1) spare contactor of each size.
One (1) spare circuit breaker of each size.
One (1) spare Motor Circuit Protector (MCP) of eaiz®e.
Four (4) spare pilot lights of each type and rating
One (1) set of fuses of each type and size.
Part 3 Execution
3.1 SETUP AND TESTING
Upon completion of assembly, all system componsidl be factory-wired and tested as
a system prior to shipment.
Each device shall be configured and addresseditespmnd with software settings.
A read/write test shall be performed prior to shimtnon all network devices including,
but not limited to, Overloads, Drives, and Softr&ta
Testing shall be designed to verify system opemadiod shall include these verifications
as a minimum:
A I/O addressing
2 Correct device operation by I/O address
3 Host Communications
4 Control Network Interface
3.2 INSTALLATION

Set and secure motor control centre in place onreldases, rigid, plumb and square to
building floor and wall.

Make field power and control connections as indidat
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3.3 FIELD QUALITY CONTROL
Perform tests in accordance with Section 26 0506mmon Work Results - For
Electrical.
Ensure moving and working parts are lubricated whequired.
3.4 TRAINING

Furnish the services of a competent, factory-tihieregineer or technician for one session
of one hour duration to instruct City electricalintanance personnel in the operation and
maintenance of the equipment, on a date requegtdtelContract Administrator.

A The contents of the training session to include:
A Electrical operation.
2 Adjustment of overloads
3 Racking of buckets
4 Power meter use

5 Etc.

Furnish the services of a competent, factory-tichieregineer or technician for two
sessions, each of two hour duration to instrugt teithnical maintenance personnel in the
operation and maintenance of the networked equipmara date requested by the
Contract Administrator. The contents of the tnagngession to include:

A Network communications.

Connection to motor starter web interface.

Viewing and adjustment of parameters.

Replacement of motor overload, including settingPoaddress.
Troubleshooting and maintenance, and

Similar contents to the training session identifidubve.

o uhrwiN

END OF SECTION
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Part 1

11

1.2

1.3

Part 2

2.1

2.2

General

SECTION INCLUDES
Materials for moulded-case circuit breakers andudirbreakers.

REFERENCES
Canadian Standards Association (CSA International).

A CSA-C22.2 No. 5, Moulded-Case Circuit Breakers, Med-Case Switches and
Circuit-Breaker Enclosures (Tri-national standaithwL 489, tenth edition,
and the second edition of NMX-J-266-ANCE).

SUBMITTALS
Submit product data in accordance with Section®0@- Submittal Procedures.

Products

BREAKERS GENERAL
Moulded-case circuit breakers, and Circuit break@fSSA C22.2 No. 5.

Common-trip breakers: with single handle for mpltie applications.

Magnetic instantaneous trip elements in circuibkegs to operate only when value of
current reaches setting.

Circuit breakers to have minimum 18kA symmetricakrinterrupting capacity rating, or
higher as indicated.

Moulded case circuit breaker to operate automatibgl means of thermal and magnetic
tripping devices to provide inverse time curreiggding and instantaneous tripping for
short circuit protection.

Include:

1 On-off locking device.
.2 Neutral and Ground bus bars, fully rated.

MCC-M1.MCB

Requirements:

A Frame Size: 400 A

2 Trip Rating: 350 A (400A Plug, 350A Setting)
3 Interrupting Rating: 18 kA @ 600 VAC (minimum)
4 Type: Electronic LSI

5 Long Time PU: 125 - 400A, Adjustable
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6 Long Time Delay:
v Short Time PU:
.8 Short Time Delay:
9 Instantaneous:
.10 Terminals:

A1 Interlock:

12 Model:

2.3 DP-M2.MCB
A Requirements:

1 Frame Size:
Trip Rating:

3 Interrupting Rating:

4 Type:

5 Long Time PU:

.6 Long Time Delay:

7 Short Time PU:

8 Short Time Delay:

9 Instantaneous:

.10 Terminals:

A1 Interlock:

Section 26 28 21
MOULDED CASE CIRCUIT BREARE
Page 2 of 4

2 - 16 sec, Adjustable
1.5-10 x LTPU, Adjustable
0 - 0.4 sec, Adjustable
1.5 - 12 x Plug Rating, Adjustable
Sized for 500 MCM

3004 Kirk-Key interlock with MCC-M1-T,
DP-M2.MCB, and DP-M2-T

Schneider Electric LG series with Microlodi.3A trip
unit or approved equal in accordance with B6.

400 A
350 A (400A Plug, 350A Setting)
18 kA @ 600 VAC (minimum)
Electronic LSI
125 - 400A, Adjustable
2 - 16 sec, Adjustable

1.5-10 x LTPU, Adjustable

0 - 0.4 sec, Adjustable

1.5 - 12 x Plug Rating, Adjustable
Sized for 500 MCM

3004 Kirk-Key interlock with MCC-M1-T,
DP-M2.MCB, and DP-M2-T

A2 Model: Schneider Electric LG series with Microlodi.3A trip

unit or approved equal in accordance with B6.
2.4 CB-MCC-M1-T, CB-DP-M2-T (TIE BREAKERS)
A Requirements:

A Frame Size: 400 A

2 Trip Rating: 400 A

3 Interrupting Rating: 18 kA @ 600 VAC (minimum)

4 Long Time PU: 125 - 400A, Adjustable

5 Long Time Delay: 2 - 16 sec, Adjustable

.6 Instantaneous: 1.5 - 12 x Plug Rating, Adjustable

7 Terminals: Sized for 500 MCM

.8 Interlock: 3004 Kirk-Key interlock with each other
MCC-M1.MCB, and DP-M2.MCB.

9 Model: Schneider Electric LG series with Microlod@.3 trip unit

or approved equal in accordance with B6.
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2.5 CB-ATS-M3E
A Requirements:
A Frame Size: 250 A
2 Trip Rating: 225 A (250 A Plug, 225A Setting)
3 Interrupting Rating: 18 kA @ 600 VAC (minimum)
4 Type: Electronic LSI
5 Long Time PU: 70 - 250A, Adjustable
.6 Long Time Delay: 0.5 - 16 sec, Adjustable
7 Short Time PU: 1.5-10 x LTPU, Adjustable
.8 Short Time Delay: 0 - 0.4 sec, Adjustable
9 Instantaneous: 1.5 - 12 x Plug Rating, Adjustable
.10 Terminals: Sized for 250 MCM
A1 Model: Schneider Electric JG series with Microm§i3A trip
unit or approved equal in accordance with B6.
2.6 CB-XFMR-M20
A Requirements:
A Frame Size: 150 A
2 Trip Rating: 60 A
3 Interrupting Rating: 18 kA @ 600 VAC (minimum)
4 Type: Electronic LSI
5 Long Time PU: 15 - 60A, Adjustable
.6 Long Time Delay: 0.5 - 16 sec, Adjustable
7 Short Time PU: 1.5-10 x LTPU, Adjustable
.8 Short Time Delay: 0 - 0.4 sec, Adjustable
9 Instantaneous: 1.5 - 15 x Plug Rating, Adjustable
.10 Terminals: Sized for 3 AWG
A1 Model: Schneider Electric HG series with Microloi.3A trip
unit or approved equal in accordance with B6.
2.7 MCC-M3E.MCS-A, MCC-M3E.MCS-B
A Requirements:
A Frame Size: 250 A
2 Interrupting Rating: 18 kA @ 600 VAC (minimum)
3 Type: Automatic Moulded Case Switch
4 Instantaneous: 3125A (fixed)
5 Terminals: Sized for 250 MCM
.6 Interlock: 1002 Kirk-Key interlock with each other
7 Model: Schneider Electric JGL series or approvgabéin

accordance with B6
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2.8 MCC-M1.CB-TVSS, DP-M2.CB-TVSS, MCC-M3E.CB-TVSS
A1 As per manufacturer’'s recommendations.
2 Requirements:
A Frame Size: As per TVSS Manufacturer's recommeonsit
2 Trip Rating: As per TVSS Manufacturer's recommeiuites
3 Interrupting Rating: 18 kA @ 600 VAC (minimum)
1 Use of a current limiting device to meet interragtrating will not be
accepted.
4 Type: Thermal Magnetic
5 Model: As per TVSS Manufacturer’s recommendations
2.9 ACCESSORIES
A All main and branch breakers in DP-M2 are to ineladpermanently fixed attachment for

padlocking the breakers in the OFF position.

Part 3 Execution
3.1 INSTALLATION
1 Install circuit breakers as indicated.
.2 Identification of circuit breakers with DP-M2: Ice@ordance with Section 26 05 01 —

Common Work Results — Electrical, provide lamaquate on or adjacent to each breaker
showing load being fed. Example: “MCC-R1".

END OF SECTION
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Part 1

11

1.2

1.3

Part 2

2.1

2.2

Part 3

3.1

3.2

General

SECTION INCLUDES

Materials and installation for HVAC electric heafiooil contactors for system voltages up
to 600 V.

REFERENCES

Canadian Standards Association (CSA International)

A CSA C22.2 No.14-95 (R2001), Industrial Control Emnént.

PRODUCT DATA

Submit product data in accordance with Section®0@- Submittal Procedures.

Products

CONTACTORS
Contactors: to CSA C22.2 No.14.

NEMA rated.

Electrically held, 120 VAC coil, and rated for typeload controlled. Half size contactors
not accepted.

Complete with one (1) normally open auxiliary cata
Installed in MCC compartments and field-installeshiactor panels as indicated.

Standard of acceptance:

A Schneider Electric Model S or approved equal iroet@nce with B6.

EQUIPMENT IDENTIFICATION

Provide equipment identification in accordance v@#ttion 26 05 00 - Common Work
Results - Electrical.

Execution
MANUFACTURE

Contactor compartment to be constructed by a C$homed panel shop.

INSTALLATION

Install contactors and connect auxiliary controlides.
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END OF SECTION
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Part 1
1.1
A
.2
3
1.2
A
.2
Part 2
2.1
A
.2

General

ACTION AND INFORMATIONAL SUBMITTALS

Provide submittals in accordance with Section 0033 Submittal Procedures.

Product Data:

A Provide manufacturer's printed product literatgpecifications and datasheet and
include product characteristics, performance datgrhysical size, finish and
limitations.

Shop Drawings:

A Provide shop drawings: in accordance with Sectib8®00 - Submittal
Procedures.
A Provide shop drawings for each type of startendlicate:
A Mounting method and dimensions.
2 Starter size and type.
3 Layout and components.
4 Enclosure type.

CLOSEOUT SUBMITTALS

Provide maintenance materials in accordance withi®@e01 78 00 - Closeout Submittals.

Submit operation and maintenance data for eachaggestyle of motor starter for
incorporation into maintenance manual.

Products

FULL VOLTAGE MAGNETIC STARTERS

UL/CSA listed, NEMA size as shown on the drawings.

A Smallest size of starter; NEMA size 1, unless otfs® indicated
2 IEC rated starters are not acceptable.

Magnetic of size, type, rating and enclosure péndicated with components as follows:

A All coils to be epoxy coated.

2 Contactor solenoid operated, rapid action type.

3 Motor overload protective device in each phase,uatiynreset from outside
enclosure.

4 Wiring and schematic diagram inside starter eneguvisible location.

5 Identify each wire and terminal for external cortimts, within starter, with

permanent number marking identical to diagram.
.6 Transient suppressors shall be supplied for alé @mieach individual starter unit.
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2.2

2.3

2.4

2.5

2.6

Part 3

3.1

CONTROL TRANSFORMER

Single phase, dry type, control transformer witimairy voltage as indicated and 120 V
secondary, complete with primary and secondarysfusstalled in with starter as
indicated.

Size control transformer as indicated.

ACCESSORIES
Pushbuttons and selector switches:

A1 Heavy duty, oil tight, colour as indicated.
2 Model:

A Schneider Electric Harmony XB4 series, or approsgdal in accordance
with B6.

Indicating lights:

A1 Heavy duty, oil tight, colour as indicated.
2 Bulb: LED type
3 Model:

A Schneider Electric Harmony XB4 series, or approsgdal in accordance
with B6.

FINISHES

Apply finishes to enclosure in accordance with Bec26 05 01 - Common Work Results
for Electrical.

EQUIPMENT IDENTIFICATION

Provide equipment identification in accordance v@#ttion 26 05 01 - Common Work
Results for Electrical.

Magnetic starter designation label, white platachlletters, size 5 engraved as indicated
on lamacoid schedule.

SPARE PARTS
Fuses: two (2) of each type and rating.
Indicating lamps: two (2) indicating lamp bulbsezfch type.

Relays: two (2) relays of each type (base notiredu

Execution

INSTALLATION
Install starters and control devices in accordawite manufacturer's instructions.
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2 Install and wire starters and controls as indicated

3 Ensure correct fuses installed.

4 Confirm motor nameplate and adjust overload detgicsiit.
3.2 FIELD QUALITY CONTROL

A Perform tests in accordance with Section 26 050&mmon Work Results for Electrical

and manufacturer's instructions.

2 Operate switches and contactors to verify corngattioning.

3 Perform starting and stopping sequences of contaatu relays.

4 Check that sequence controls, interlocking witreogeparate related starters, equipment,

control devices, operate as indicated.

END OF SECTION
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Part 1 General

11 GENERAL REQUIREMENTS

A All Control Panels shall be built by a CSA/cUL-apped manufacturer and shall bear the
CSA/cUL seal with the manufacturer’s file number.

2 All Control Panels shall be factory assembled amdvdred. The Control Panel wiring
shall be verified at the manufacturer’s factory anthpletely tested before being shipped
to the site.

3 Supply, install, wire and test all components iadide Control Panels according to the
specifications herein and the drawings.

1.2 SUBMITTALS
A Prior to construction:

A Submit product datasheets, and wait for approvair po construction of the
Control Panels.

2 Where panel layouts have not been supplied, pralédailed panel layout
drawings including a detailed Bill of Materials.

1 Provide thermal loading calculations.

3 Submit stamped red-line mark-ups of the proposedifinations to the control
panels. If significant modifications are proposeduired, AutoCAD drawings
will be supplied to the Contractor for revision.

4 Submit proposed factory test plan for the conteoigis.

2 Prior to shipment:
A Submit electronic pictures of enclosure exteriat arerior, including door
interior.
A Pictures to be of sufficient resolution to read poment labels.
2 As-built drawings:
A Submit as-built drawings of supplied design.
1 Minor changes to drawings provided in the desigrkpge may
be made via red-line mark-ups.
2 Draft significant changes on AutoCAD drawings.
2 Submit drafted AutoCAD and PDF versions of shopiings.
3 Do not ship control panel until approval from Cawtr Administrator is received.
1.3 DESIGN REQUIREMENTS
1 Panel Layouts
A Review all panel layouts provided as part of theigte package to ensure

constructability and compliance with CSA requiretsenAdvise the Contract
Administrator of any issues identified prior to stmiction.
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1.4

Part 2

2.1

2.2

.10

2 Where panel layouts are not provided as part otl#sgn package, provide a
complete design of the panel enclosure in accomwith CSA requirements and
good design package.

3 Calculate the thermal loading of enclosures andrenthat adequate ventilation is
provided to maintain the desired panel interiorditons.

A Requirement: Max 40°C panel interior (or as regglipy components),
given 30°C ambient temperature.

INSPECTION

A factory inspection of the control panels will performed at the discretion of the
Contract Administrator based upon the pre-shipraabtnittals.

If requested, demonstrate and test the controllpapeesence of the Contract
Administrator designated representative.

Products

GENERAL
Construction of the control panels is requiredaéaordance with the supplied drawings.

Control devices of each category shall be of saqme and manufacturer.
ENCLOSURES

Install lamacoids as per the control panel layoatihgs.

All indoor control panels shall be NEMA 12 or aggim on drawings.

All enclosure angles and cut-outs shall be fregemits, gouges or weld marks, and shall
present a clean, smooth appearance.

No screws, fittings or other fastenings shall bedusn external panel faces, which must
be free of any marks, scratches or defaults.

The door is to be a minimum fourteen (14) gaugel stiate, full height and flush with
adjacent surfaces.

The exterior of the control panel shall be paimadSI 61 grey.
The interior of the control panel shall be paingéass white.

Component mounting plates shall be three (3) moktsieel and shall be painted with
one (1) coat of primer and one (1) coat of whitkdobenamel.

All control panel doors shall be 900 mm (36 inchegle maximum.

All control panel doors shall open through 180 éegrwithout restriction.
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A1 All control panels of a depth greater than or eqoidvelve (12) inches shall be equipped
with a fluorescent lighting device located in tlabinet’'s upper portion with a door
switch. Whenever the door is opened, the lightipgtem shall automatically be activated.
A2 All floor-mounted control panels shall be equippdth lifting eyes that are attached to a
structural member that is capable of bearing timerobpanel load.
.13 Enclosure brand shall be Hoffman or an approvedvatpnt.
2.3 POWER SOURCE
A Each power source must be protected by a CSA apgrcivcuit breaker or fuse.
2 The location of each power source must be cleaidyvs.
3 Panels powered by more than 1 electrical sourdédibplay on their door; "Caution:
This panel is electrically powered by more than sogrce”.
2.4 COMPONENTS
A Unless written approval for use of unapproved comepds is received from the Contract
Administrator, all electrical materials (e.qg., coitdfittings, wireways, etc.) shall be CSA
or cUL approved.
2 Rails (DIN Rails)

A Rails used must be DIN Rail style TS 35mm, slotted.

2 When used to mount terminals, rails shall be malintestraight raisers (Rail
support / Mounting feet) so as to raise them tcstrae height as the highest
adjacent wiring duct.

3 Raisers (Rail support / Mounting feet) shall notused when rail hosts heavy
components.

3 Terminals
A Requirements:

A TS-35 DIN Rail mounting.
2 Voltage rating:

A 600V for general control circuits.
2 600V for power circuits.
3 Manufacturer: Phoenix Contact or approved equattordance with
B6.
2 Terminal blocks shall be designed for the sizéhefwires to be connected to

them. Terminal blocks used for analog, digitatj @ower cables shall be
identified and physically separated from each other

3 Each terminal shall bear an identification numb®both sides.

4 Drawings and templates supplied may not detahaitiware components such as
labels, stoppers, rail lifters, end plates, sepasaetc. The supplier must supply
and install such components when required.
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4

Section 26 29 50

Ground Bus Bar

A
2

Page 4 of 8
Supply a ground bus bar in each control panel.
Requirements:
A Tapped holes with screws.
2 Bar to have sufficient connection points for albbles entering the control
panel, plus 25% spare.
3 Maximum one wire termination per screw.

Pushbutton, Switch and Indicator Light

A

2

When required, all control panel pushbuttons, sveiscand indicator lights shall
be at least NEMA 12 (or better)-type devices.

Manufacturer to be Allen-Bradley or approved egléxa

General Purpose Relays

1 Type: DPDT or as shown on drawings

2 Indication: LED

3 Coil Voltage: As per drawings

4 Contact Rating: 5A (120 VAC), 5A (24 VDC)

5 Approvals: CSA

6 Manufacturer: Omron or approved equal in accordawith B6

Grounding

A All control panel components shall be adequatebyigded in accordance with
the component manufacturer, especially controkesystomponents.

2 Firmly bond all panel mounted devices on or witthia panels to ground. Provide
supplementary bonding conductors for back panalsaors. Attach a separate
bonding conductor to all devices that are not firfaktened to the panels with
screws for such devices as case mounted instruymeatsrs, etc.

3 Where ground bars are installed on to the reaidersall of the enclosure, seal
screw penetrations to maintain enclosure rating.

Wiring

A Panel wiring shall be installed in a near and dyd®anner.

2 All conductors shall be securely fastened to teafsiat both ends; no splices are
allowed inside the panel.

3 No more than two (2) conductors may be terminateder each terminal screw.
All internal panel conductors shall be connectethtosame side of a terminal
block, and external conductors to the other sitiee only exception is for fused
terminals which require connection to the fieldesidr internal wiring.

4 All wires and cables inside the control panelsidmalidentified on both ends with
non-erasable markers.

5 Identification shall follow the supplied documerdach as wiring diagrams.

A Label both ends of each wire.

2 Utilize machine printed non-slip labels. Wrap-ardwr self-adhesive
markers shall not be permitted.



City of Winnipeg Section 26 29 50
MacLean Pumping Station ELECTRICAL CONTROL PANELS
Electrical Upgrades Page 5 of 8
Bid Opportunity 490-2012

3 Wherever possible wire labels shall be positioreble read from the

.10

A1

A2

13

14
.15
.16

panel opening without removal of wire duct covarsther wiring.
Individual conductors or wires exiting a cable sbal identified using non-
erasable markers.

The routing of all analog, digital, and power calleng inside control panels
shall be segregated as much as possible, in digtiring ducts, by the type of
signal they are carrying. All wires shall be plogdlly protected by wiring ducts
with covers. The wiring ducts shall be of suffitisize to be filled to a maximum
of 50% when all wires are inside.

All analog signal wiring shall be 18 AWG shieldeddted pairs such as Belden
No. 8760, or an approved equivalent. Shield wépgng the jacket must be
covered with a black heat shrink, and the oveadle at the jacket end must also
be covered with a heat shrink.

All 24 VDC or 120 VAC discrete signal panel wirisball be 16 AWG TEW
stranded conductor.

A Increase the size of power wiring, 12 AWG minimum.

The sizes and colours of wires shall be in accardavith the CSA and the
Canadian Electrical Code.

The panel builder shall group and form wiring iattbop when going from a
fixed part of the panel to a door such that themufficient slack to minimize
strand fatigue and breaking. Each end of the &gl be properly supported.

Ethernet Patch Cords

A Requirements:
A Cat-6.

2 Jacket colour: Blue.
Wiring Duct

A All wires shall be run in narrow slot wiring duatch as such as Panduit
or an approved equivalent.

2 Wiring Duct shall be installed on both sides of gfamel and between the
DIN rails.

3 Wire or cable, connected to internal device owvarg from external
device, shall be uncovered by Wiring Duct for a imaxm of 10 cm.

A4 120 VAC wires cannot share wiring duct with 10 V¥4, VDC or 4-20
mA wires, but can cross their path.

5 All DC, AC, and thermocouple wiring shall be rouiadseparate
wireways to prevent signal interference.

Wire ties shall be non-metallic.
Wiring shall be arranged to be readily accessiterfspection and maintenance.

The wiring arrangement shall not interfere withescto panel-mounted devices
or spaces for future equipment.

.9 Overcurrent Protection

A

Panel-mounted devices and all control circuitsid@protected by appropriately
sized fuses or circuit breakers.

.10 Internal Lighting
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A Difficulties resulting from electrical noise gentd by fluorescent lamps shall be
corrected.

A1 Cooling and Heating Systems

A Control panels shall be designed for the envirortal@onditions of the
installation location. Cooling and heating systesinall be in accordance with the
specific NEMA rating required by NEMA ICS 6 and NA\250.

Part 3 Execution
3.1 COMPONENT INSTALLATION
A Components on the front of the panel shall be ifledtwith an individual permanent

nameplate installed in an organized manner. Theep&te must identify the
component’s function.

2 Each component inside the control panel shall betifled with a nameplate
corresponding to the drawings.

3 All non-DIN rail mountable devices in the contr@rmel shall be mechanically affixed to
the back panel with either tapped or self-tappitrg\ss.

4 All control devices shall be mounted so that anygonent can be replaced without
removing the sub-panel or other components.

5 Components and/or auxiliary instruments mountdtietear of the panel shall be readily
accessible and their installation shall not beciéfe by, or interfere with the removal of
any panel instrument.

.6 Nameplates shall be made of lamacoid material avithhite background and engraved
black letters for internal and external componemameplates must resist harsh industrial
conditions.

7 Supply and install all required fuses.

.8 Control devices must be spaced adequately to dlowooling, replacement, servicing,

and wiring access.

9 Control devices shall be grouped according to geltand function to reduce electrical
noise.

.10 Cutouts for instruments shall be within the toleesspecified by the instrument
manufacturer.

A1 If cutouts are specified for future instrumentg tutouts shall be covered by removable
steel plates 3 mm (1/8 inch) thick. The covergdaghall be finished and painted with the
same paint as applied to the front panel.

A2 If any panel-mounted item is not available for afisttion before the panel is scheduled for
shipment, wiring from the terminal block to the phlocation for the item shall be
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3.2

3.3

3.4

.13

14

completed, wire ends shall be formed exactly tocthdigurations required, and
identifying sleeves shall be applied, ready forramstion.

Panel areas designated for future equipment shdept clear of stiffening members,
rear-mounted equipment, wiring, and all other ifieiemces.

Ample space shall be provided for the entrancextdraal cables into the panel and for
routing the cables to terminating points within tremel.

IDENTIFICATION
Perform terminal identification using a computedizievice. Handwriting is not
acceptable.

Label terminals as shown on drawings.

Install label above each terminal block with teratihlock name.

TESTING
Testing of the control panels shall be comprehensind shall include at minimum:

A Provide a signed and dated inspection sheet witksik performed listed on it.

.2 The list of the various test procedures descriterdumder is not restrictive, and
does not relieve the control panel manufacturdri®fesponsibility to perform
any other work that is not mentioned but requegiacerify the good operation of
the control panels.

3 Isolate all instruments and components of the cbptnels as required to protect
them from any damage during tests.
4 Provide the services of qualified personnel as agliools and equipment

required to perform all tests and inspection ofdbmetrol panels.
5 Tests to include:
1 Power supply functionality
2 Point to point tests of all wiring
3 Power terminal voltage verification
4 Relays and switches functionality
5 E-stop system component functionality (as applieabl
.6 Receptacle and lighting functionality (as appliegbl
.6 If the panel is modified after tests have beenquaréd, tests shall be repeated.

SHIPMENT

If any panel-mounted item is not available for aéfistion before the panel is scheduled for
shipment, wiring from the terminal block to the phlocation for the item shall be
completed, wire ends shall be formed exactly tocthfigurations required, and
identifying sleeves shall be applied, ready forramstion.

Shipment of any panel having shortages of equipistegit be approved in writing by the
Contract Administrator.
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3.5 SPARE COMPONENTS
A Supply two spares of each fuse type and rating.
2 Supply one spare LED module with bulb of each type rating.
3 Place spare components in a clear plastic bagttahdo the panel door interior

END OF SECTION
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Part 1 General
1.1 REFERENCES
A1 Canadian Standards Association (CSA International)

A1 CSA C22.2 N0.190-M1985(R2004), Capacitors for Polgator Correction.

1.2 SUBMITTALS
A Provide submittals in accordance with Section 0033 Submittal Procedures.

2 Product Data:

A Submit manufacturer's printed product literatupgcifications and datasheet and
include product characteristics, performance datend limitations.
2 List of all major components and weights.

3 Shop Drawings

A Outline dimensions, front, side and sectional views
2 Foundation and support details.
3 Enclosure construction, lifting and supporting gein
4 Conduit / cable entrance locations and requirements
5 Electrical single line diagram and equipment eleatratings including voltage,
frame size and trip ratings, withstand ratings, tame& current curves of
equipment and components.
.6 Compartment layout drawings showing device location
7 Wiring diagram showing terminal blocks and terminambers.
4 Submit certified factory test results to Contradiministrator.
5 Closeout Submittals
A Complete set of shop drawings and submittals.
2 Operation and maintenance manuals.
3 Factory test reports.
1.3 SERVICE CONDITIONS
A Temperature: 5 - 40 degrees C, maximum ambient.

.2 Altitude: Less than 1000 feet.
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Part 2

2.1

Products

AUTOMATIC POWER FACTOR CORRECTION BANK - DETUNED

A

A General:

The automatic power factor correction bank shalh Iself-contained,
automatically and manually-controlled self-protegtcapacitor bank. The
equipment shall allow automatic or manual switctohthe capacitor bank
kVAR’s in minimum of 25 kVAR per step for a totdl six (6) steps. A moulded
case circuit breaker in the MCC shall connect thwey factor correction bank to
the MCC with cable connection.

2 Approvals:

A CSA Approved
2 Capacitor assembly for power factor correctiorC®A C22.2 No.190.
3 Ratings:

A System Voltage: 600V, 3-phase, 3-wire, 60 Hz ddpljrounded (wye).

2 Total nominal kVAR: 150 kVAR
A Actual capacitor kVAR will be higher due to reactor

3 Nominal Capacitance Stages:

A Two (2) 25 kVAR
2 Two (2) 50 kVAR
4 Insulation Class: 1 kv
5 Minimum system short circuit capacity: 18 kA
4 Capacitor bank characteristics:

A Fuse protected.

2 Contactor controlled.

3 Included transient suppressors.

4 Included discharge resistors.

5 Detuned reactors, series connected with capacitors.

5 Capacitors:

A CSA and UL approved.

2 Self-healing type utilizing a low-loss metalizedygwopylene film dielectric
system with a pressure sensitive interrupter im eapacitor cell. Metallized
paper is not acceptable.

3 Electrical losses shall be less than 0.5 W/kVAR

4 Capacitor casing: seamless aluminum.

5 Capacitor fluid shall be completely biodegradahble olychlorinated bi-phenyls).

.6 Voltage Rating: 690V to protect against current aokdage overload due to
harmonic distortion

7 Capacitors shall be suitable for -40°C to +60°C ismiotemperature.
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.6

.10

A1

Fuses

A1 Individually fused on the line side of the contacto

2 Use current-limiting Class RK5 fuses having anrinipting capacity of 200,000
symmetrical amperes.

3 Fuses shall be rated to protect the contactor,ci@mpaand interconnecting wiring.

4 Provide means to automatically detect a blown fuse.

A Blown fuse indication shall be indicated on enctestdioor via controller
display or fuse light.
2 Blown fuse shall actuate alarm contact.

Contactors:

A Contactors shall be three-pole, 600-volt type mtediwith silver-coated contacts
and rated to withstand the in-rush currents impdedynamic capacitor
switching.

2 Minimum current rating: 135% of nominal current.

3 Rated Operations: 10,000,000

4 Coil rating: 120 VAC, 60hz

Harmonic De-Tuned Reactors

A

[

Filter tuning frequency shall be 4.1 x 60 Hz (245 Hinless otherwise approved
by the Contract Administrator.

Insulation rating: 220°C.
Maximum temperature rise: 115°C.

Provide temperature sensitive device on each netrtie-energize the contactor
and alarm on overheating.

Control Transformer

A Provide an integrated control transformer with @iynand secondary fuse or
breaker protection.

2 No external power shall be required for operation.

Controller

A The controller shall provide a user interface aravigle control of the contactors
to select the appropriate number of stages of péawtor correction.

2 User selectable target power factor.

3 The controller shall respond to a current signainfthe current transformer on
costumer bus and the voltage signal from a potemgiasformer included in the
equipment with a built-in adjustable time delay.

4 Auto / Manual control. In manual, the user shaldthe capability to turn each
stage on and off manually.

5 Display target and actual power factor.

.6 Provide a 120VAC, 5A rated dry contact alarm outdicating any internal

alarm condition.

Enclosure:
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2.2

A

.2
2.3

A
2.4

A

.2
Part 3
3.1

A

A1 NEMA Type 1 dust-tight or Type 12. If Type 1, teeclosure must be positively
pressurized with filtered fans.

Provide required fans and louvers to maintain igectemperature in enclosure.
All air intakes to be filtered.

Access door:  hinged latch handle and provisiondcking.

Provide appropriate warning labels indicating daiogs voltages in enclosure.
Provide lifting lugs to allow for transport.

Size: to fit within the proposed location as shawthe drawings.

No ok wi

CURRENT TRANSFORMER

Current transformer for installation within MCC-M1.

A Optionally the current transformer for the powelt@nenay be utilized, provided
the CT burdens are verified to be adequate.

Current transformer characteristics:

A Type: Window

2 Class of Accuracy: 0.5

3 Rated Burden: 5 VA (minimum)
4 Ratio: 400:5

5 Nominal System Voltage: 600 VAC

.6 Frequency: 60 Hz

7 Supply System: 3 phase, 3 wire
FINISH

Apply finishes in accordance with Section 26 05 @»mmon Work Results - for
Electrical.

SPARE PARTS

Power Fuses, 3 phase:

A Supply three (3) spare fuses of each type and size.

Control Fuses, single phase:

A Supply one (1) spare fuse of each type and size.

Execution

MANUFACTURER'S INSTRUCTIONS

Compliance: comply with manufacturer's written msooendations or specifications,
including product technical bulletins, handlingyrsige and installation instructions, and
datasheets.
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3.2 INSTALLATION
A Install and connect capacitors.
3.3 FIELD QUALITY CONTROL
A Perform tests in accordance with Section 26 08 B6ceptance Testing.
3.4 START-UP ASSISTANCE
A Provide factory-trained representative to verify thstallation and start-up the equipment.
2 Set-up and verify all parameters and settings.ifi)¥eorrect operation with loads in
operation.
3 Provide formatted, typed form indicating all segras programmed.
4 Allow a minimum of four hours on site, or as regdito complete the required work.
3.5 TRAINING
A Furnish the services of a competent, factory-tihiexegineer or technician for one 2-hour

period to instruct City personnel in the opera@ma maintenance of the equipment, on a
date requested by the Contract Administrator.

END OF SECTION
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Part 1 General
11 SECTION INCLUDES
A Materials and installation for automatic load tf@engquipment which can monitor

voltage on all phases of normal power supply,atgticranking of standby generator unit,
transfer loads and shut down standby unit.

1.2 REFERENCES
A1 Canadian Standards Association (CSA International)
A CAN3-C13-M83(R1998), Instrument Transformers.
.2 CSA C22.2 No0.178.1-2007, Automatic Transfer Switche

2 American National Standards Institute (ANSI)/NatibElectrical Manufacturers
Association (NEMA)

A ANSI/NEMA ICS 2-2000, Industrial Control and Systentontrollers,
Contactors, and Overload Relays, Rated Not Moren¢®0 Volts AC or 750

Volts DC.
1.3 SYSTEM DESCRIPTION
A Automatic load transfer equipment to:

A Monitor voltage on phases of normal power supply.

2 Initiate cranking of standby generator unit on nalrpower failure or abnormal
voltage on any one phase below preset adjustabiis fior adjustable period of
time.

3 Transfer load from normal supply to standby uniewlstandby unit reaches rated
frequency and voltage pre-set adjustable limits.

4 Transfer load from standby unit to normal powergupvhen normal power

restored, confirmed by sensing of voltage on phabese adjustable pre-set limit
for adjustable time period.

5 Shut down standby unit after running unloaded @ down using adjustable
time delay relay.

1.4 SHOP DRAWINGS
A Submit shop drawings in accordance with SectioB®00 - Submittal Procedures.
2 Include:

A Make, model and type.

2 Electrical ratings (including withstand), dimensspmweights, mounting details,
conduit entry provisions front view, side view, gmuent and device
arrangement, elementary and interconnection wiliagrams, factory relay
settings, and accessories.

3 Complete nameplate data, including manufacturansenand catalog number.
4 Description of equipment operation including:
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Automatic starting and transfer to standby unit badk to normal power.
Test control.

Manual control.

Automatic shutdown.

2wk

15 QUALITY ASSURANCE

A A factory authorized service representative shalintain a service center capable of
providing emergency services at the Site withiilxdheur maximum travel distance by
road.

1.6 CLOSEOUT SUBMITTALS

A Provide operation and maintenance data for autorteatd transfer equipment for
incorporation into manual specified in Section @10D - Closeout Submittals.

2 Detailed instructions to permit effective operatioraintenance and repair.

3 Technical data:

A Schematic diagram of components, controls and selay
2 lllustrated parts lists with parts catalogue nuraber
3 Certified copy of factory test results.

Part 2 Products

2.1 AUTOMATIC TRANSFER SWITCH
A Automatic Transfer Equipment: to CSA C22.2 No. 178.

2 Electrically operated, mechanically held open caintigoe, without integral overcurrent
protection.

1 Automatic transfer switches utilizing internal sstiing of circuit breakers are not
acceptable.

3 Rated: 600 V, 60Hz, 225 A, 3 phase, 3 wire.
4 Include internal voltage sensing and source selectntrols.

5 Factory assembled as part of a complete assenuigly,tbat only external power and
signal connections are required.

.6 Auxiliary contact to initiate emergency generatartsup on failure of normal power,
rated 10A @ 120 VAC.

7 Two auxiliary dry contacts to indicate switch p@sitto an external monitoring system,
rated 5A @ 120VAC.

.8 Fault withstand rating: 18 kA symmetrical.

9 Lever to operate switch manually when switch isaital.
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.10 Operating Mechanism

A Actuated by an electrical operator.

2 Electrically and mechanically interlocked so that thain contact cannot be
closed simultaneously in either normal and emergeosition.

3 Normal and emergency main contacts shall be mecalfniocked in position by

the operating linkage upon completion of trandR&lease of the locking
mechanism shall be possible only by normal opegaution.

4 Contact transfer time shall not exceed six cycles.
5 Operating mechanism components and mechanicaldoksrshall be insulated or
grounded.

A1 Contacts:

A Main contacts: Silver alloy, protected by arc digion means.

2 Current carrying capacity of arcing contacts shatibe used in the determination
of the automatic transfer switch rating, and shalkeparate from the main
contacts.

3 Main and arcing contacts shall be visible for ircdjfma with cabinet door open
and barrier covers removed.

4 Switch contacts to be replaceable as a field seftéon.

A2 Sensing Relays

A Undervoltage Sensing for Each Phase of Normal ®ourc

A Sense low phase-to-ground voltage on each phaelpPvoltage shall
be adjustable from 85 to 100% of nominal, and dubpoltage is
adjustable from 75 to 98% of pickup value. Facgey/for pickup at 90%
and dropout at 85%.

2 Undervoltage Sensing for Each Phase of Emergenasc8o

A Sense low phase-to-ground voltage on each phaseipPvoltage shall
be adjustable from 85 to 100% of nominal, and dubpoltage is
adjustable from 75 to 98% of pickup value. Facgeyfor pickup at 90%
and dropout at 85%.

.13 Controls

A1 Adjustable Time Delay: For override of normal-smriwvoltage sensing to delay
transfer and engine start signals. Adjustable fzeno to six seconds, and factory
set for one second.

2 Time Delay for Retransfer to Normal Source: Adjies¢ from O to 30 minutes,
and factory set for 10 minutes. Time delay to &ecelled and transfer to occur
immediately if the normal power supply has beetoresl and undervoltage of the
emergency source occurs.

3 Test Switch: Simulate normal-source failure.
Switch-Position Pilot Lights: Indicate source thigh load is connected.
5 Source-Available Indicating Lights:

A Normal Power Supervision: Green light with namapkngraved
"Normal Source Available."

>
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2 Emergency Power Supervision: Green light with nalate engraved
"Emergency Source Available."
.6 Transfer Override Switch: Overrides automaticamesfer control so that

2.2

2.3

2.4

14

.15

automatic transfer switch shall remain connecteshtergency power source
regardless of condition of normal source. Pilohlijndicates override status.

7 Engine Starting Contacts: One isolated and noynetdsed and one isolated and
normally open; rated 10 A at 32-V dc minimum.
.8 Engine Shutdown Contacts: Time delay adjustalole fzero to five minutes, and

factory set for five minutes. Contacts shall ingiahutdown at remote engine-
generator controls after retransfer of load to radrsource.

.9 Engine-Generator Exerciser: Programmable exerstaeis engine-generator(s)
and transfers load to them from normal source foreset time, then retransfers
and shuts down engine-generator(s) after a presétlown period. Initiates
exercise cycle at preset intervals adjustable ffaam30 days. Running periods
are adjustable from 10 to 30 minutes. Factoryrsgdtshall be for 7-day exercise
cycle, 20-minute running period, and 5-minute adolvn period.

.10 Frequency sensing, to prevent transfer from nopuoaler supply until frequency
of standby unit reaches preset adjustable values.

Control transformers: dry type with 120V secondarisolate control circuits from:

A Normal power supply.
2 Emergency power supply.

Instrument transformers: to CAN3-C13.

ACCESSORIES

Pilot lights to indicate power availability normehd standby, switch position, red for
normal, amber for standby, mounted in panel.

EQUIPMENT IDENTIFICATION

Provide equipment identification in accordance v@#ttion 26 05 00 - Common Work
Results - Electrical.

Control panel:

A For selector switch and manual switch: size 2 naateq
2 For meters, indicating lights, minor controls: szaameplates.

SPARE PARTS
Fuses

A Provide six spare fuses of each size and type.
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Part 3 Execution
3.1 SOURCE QUALITY CONTROL

A Complete equipment, including transfer mechanisinirols, relays and accessories

factory assembled and tested.

2 Tests:
A Operate equipment both mechanically and electyitalensure proper
performance.
2 Check selector switch(es), in modes of operatiahranord results.
3 Check voltage sensing and time delay relay settings
4 Check:
A Automatic starting and transfer of load on failofenormal power.
2 Retransfer of load when normal power supply resumed
3 Automatic shutdown.
3.2 INSTALLATION
A Locate, install and connect transfer equipment.
2 Check relays and timers and adjust as required.
3 Install and connect remote alarms.
3.3 FIELD QUALITY CONTROL
A Perform tests in accordance with Section 26 08 B6ceptance Testing.
.2 Test all automatic, manual, and maintenance motegeration
3.4 START-UP ASSISTANCE
A Provide factory-trained representative to verify thstallation and start-up the equipment.
2 Set-up and verify all parameters and settings.if\¥eorrect operation with loads in
operation.
3 Provide formatted, typed form indicating all segras programmed.
4 Allow a minimum of four hours on site, or as regdgito complete the required work.
3.5 DEMONSTRATION
1 Demonstrator to the City and Contract Administrabat the complete auxiliary electrical

power system operates properly in every respeairdiuate this demonstration with the
demonstration of the engine-generators..
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3.6 TRAINING

A Furnish the services of a competent, factory-tihiexegineer or technician for one 2-hour

period to instruct City personnel in the opera@ma maintenance of the equipment, on a
date requested by the Contract Administrator.

END OF SECTION



