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INSTRUCTIONS TO BIDDERS

DEFINITIONS

"Bidder" means a person, firm, or corporation who proposes to submit, or who has submitted a
guotation for the supply of the equipment.

"Calendar Day" means any day including Saturday, Sunday, statutory holiday, or statutory

vacation day that is observed by the construction industry in the area of the Place of ork.
"Change Directive" is a written instruction prepared by the Engineer and signeg ner
directing the Vendor to proceed with a change in the work within the ge&ral the

Contract Documents prior to the Owner and the Vendor agreeing upon an
Contract Price and Contract Time.

"Change Order" is a written amendment to the Contract pr. par@%neer and signed

by the Purchaser stating their agreement upon:

1.4.1 A change in the Work.

1.4.2 The method of adjustment or the amount o ad]Wstment in the Contract Price, if any.
1.4.3 The extent of the adjustment in the C3 @ me, if any.

"Contract" is the undertaking by

and obligations as prescribed i
between the parties.

afes toWprform their respective duties, responsibilities,
cuments and represents the entire agreement

"Contract Documents" megh those documents listed herein and amendments agreed upon
between the parties.

"Contractor"
the works will

ry Period" means the period commencing on the date of mailing of the Purchaser's
ficial order to the Vendor and ending on the date when delivery to the site designated for
delivery, covered by the purchase order, has been complete.

"Engineer" means CBCL Limited (CBCL) or its duly appointed representative who has been
authorized by the Owner to act on their behalf.

"Owner" means the corporate firm indicated in the “Owner and Engineer” data sheet, and
includes the Owner's personal representatives or successors.

"Place of the Work" is the location indicated described in the “Owner and Engineer” data sheet.
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"Purchaser" is the Owner.

"Shop Drawings" are drawings, diagrams, schematics, illustrations, schedules, performance
charts, brochures, product data, manuals and other data that the Vendor provides to illustrate
details of the Transformer.

"Source Utility" is the City of Summerside Electric Utility or Summerside Electric.

"Specifications" are that portion of the Contract Documents, wherever located and whenever
issued, consisting of the written requirements and standards for products, systems,
workmanship, and the services necessary for the performance of the Work.

"Value Added Taxes" means the Harmonized Sales Tax (HST), the collect®n a @ ent of
which is by the Vendor as imposed by the tax legislation.

"Vendor" means the equipment supplier whose equipment has been % by the Purchaser
pursuant to a general contract. %

¢

QUOTATIONS SUBMISSION

Submit complete quotation—including completed F of @otation, Appendices 1, 2,and 9,
and proposed layout drawing(s)—in Adobe 1§ 0 ent Format (“pdf”), or similar
electronic format approved by the Engineer, viS sing the information indicated in the
“Owner and Engineer” data sheet, as followsY

SUBJECT LINE - City of im i ctric Utility: QUOTATION NO. 192617.00-SP-E10
ADDRESS TO - gerald.giro, y.summerside.pe.ca
CARBON COPY - i esyn@chbcl.ca

aMman@cbcl.ca
SALUTATION & rald Giroux, P.Eng.

Delivery t above address shall be no later than 13:00 (1:00 PM) Atlantic Standard Time on
the Vi on the “Owner and Engineer” data sheet.
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2.3 Electronic submission shall be followed immediately by submission of three (3) reproducible
copies of the complete quotation—including completed Form of Quotation, Appendices 1, 2,
and 9, and proposed layout drawing(s)—in a sealed envelope, and addressed as follows:

QUOTATION - City of Summerside Electric Utility
Summerside T7 Replacement
QUOTATION FOR: POWER TRANSFORMER
QUOTATION NO.: 192617.00-SP-E10

and addressed to: Tender Box
The City of Summerside
First Floor, City Hall L 2 O
275 Fitzroy Street
Summerside, PE, CIN 1H9
Telephone Number: (902) 7236-8434
Fax Number: (902) 436-425
Attention: Gerald Giroux N

letely fill out forms in ink. The
s, Or erasures. Signatures must be

2.4 Submit quotations on the Form of Quotation provid
completed form shall be without interlineatjpn,

witnessed.

2.5 No other Form of Quotation will be accggtab[®\TM® appending of any qualifying clauses to the
Quotation or failure to comply v es trgCtions in the completing of any quotations
renders such quotation liable tq@dis atlon. The quotation as originally submitted shall be

essentially complete to permit a anagkis without the need for additional information.

2.6 The Purchaser will not deiglly any expenses whatsoever incurred by Bidders in the preparation
and submission of thejsg jons.

2.7 Submittal of qu ghat Vendor fully understands all specifications listed.

2.8 Vendor submit Mote based upon requirements noted in specification. Vendor is
encoura quote as options that which appear to be more cost effective for this application.
(N a™o the intent of the specifications or an apparent conflict or omission between
ion and other specifications shall be resolved by the Vendor contacting the

2.9 he Vendor shall note that the Owner reserves the right to accept all or part of the full

otation Submission, consisting of the following components:
2.9.1 Design, manufacture, factory testing, and delivery of substation transformers.

2.9.2 Dressing of the transformers, oil filling and filtering, field testing of the assemblies, and
commissioning of the transformers.
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3 CLARIFICATION AND ADDENDA

3.1 Notify Engineer of omissions, errors, or ambiguities found in the Quotation Documents. If
Engineer considers that correction, explanation, or interpretation is necessary, a written
addendum will be issued. All addenda will form part of the quotation documents.

3.2 No oral explanation in regard to the meaning of the quotation documents will be made and no
oral instructions will be given before the selection of equipment.

3.3 Address questions using the information indicated in the “Owner and Engineer” data to
Joe Yurchesyn, P.Eng, at CBCL Limited, Suite 901, 1505 Barrington Street, Halifax, NSRg3J 31,
telephone (902) 421-7241, fax (902) 423-3938, e-mail: jyurchesyn@cbcl.ca, c
mchapman@cbcl.ca and gerald.giroux@city.summerside.pe.ca. ) 4

4 PURPOSE AND PROCEDURE

examination of a variety of equipment on a comparable b o select the equipment
best fulfilling the Owner's requirements and to ensure (ot itNydeMvered on site at the
appropriate time.

4.1 The purpose of receiving quotations in accordance with the?x erls is to permit
i

4.2 The procedure, in general, will be as followsY
4.2.1 Receive and assess quotations for e
4.2.2 Select equipment.
4.2.3 Notify Vendor and conduct pondence as required.
4.2.4  Place order for eq¥ggment.

4.2.5 RequefLsho @ gs, examine and approve and return shop drawings.

5 INFORM N WITH' QUOTATION

5.1 all be accompanied with all data requested in the Technical Specifications,

not limited to the following:

An engineering sketch showing estimated dimensions, mass, oil volume.
.2 Height to remove bushings.
5.1.3 Height to remove core and coils.

5.1.4 General arrangement of bushings, control cabinet, radiators, conservator tank, etc.

5.1.5 Provide a sketch showing shipping dimensions, mass, center of gravity.

iiii 5.1.6 Heaviest lift required.

CBCL LIMITED
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5.2

53

6.1

6.2

6.3

6.4

6.5

7.1

7.3

7.4

All Bidders must bid against the enclosed specification. In the case where a Bidder wishes to bid
an alternative, they are invited to do so. However, full documentation of the potential
advantages to the Owner together with reference to equivalent installation must be made.

Bidders are requested to submit a timeline indicating the full estimated duration of the contract,

from the award of contract to the completion of commissioning as defined herein, and including
any and all major milestones.

PRICES

Quoted transformer supply prices shall include for delivery to the site of the wg ¥ B
Site). A separate price shall be quoted for site preparation, consisting of¥jod @ he site,
# the works.

dressing of the transformers, oil filling and filtering, and testing and commN

Quoted prices shall show all taxes separately.

contingencies and provisional sums; all patents and licensj es, and handling charges,
transportation and all other charges.

The fixed quoted prices shall be in Canadian dollars, and shgx ajd cover all
f

acceptance for a period of
guotations. Provided that the
hin the above-mentioned period of

The prices contained in quotations shall be fixed and
sixty (60) calendar days after the closing daf%y
Purchaser places a written order for the eqig

The Bidder shall submit the qu
comparison of figures with, or
guotation for similar equipment fo
and without collusion or fgfitid.

rm of Quotation without any connection,
f any other corporation, firm, or person making a
roject and the quotation shall be in all respects fair

SHOP DRAWI DUCT INFORMATION MATERIAL
Followin awar contract, the Vendor shall submit to the Engineer for approval shop
drawings roduct information for the equipment to be supplied. Due to project schedule

drawings may be submitted electronically or by fax with hard copies to follow

ected schedule for receipt of Shop Drawings shall be as indicated by Appendix 4.
lude the cost of shop drawings in the quoted price.
The material and drawing information shall include, but not be limited to, the following:

7.4.1 Dimensional outlines, sections and detail of all equipment, with anchor bolt location
plan and required clearances.

7.4.2 General assembly drawing with weights, service requirements, points of connection,
recommended clearances.
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7.5

7.6

7.7

7.8

7.9

7.4.3

7.4.4

7.4.5

7.4.6

7.4.7

7.4.8

Detailed instruction for the erection of equipment.
Nameplate diagram.
Detailed control wiring AC schematics and wiring diagrams.

Dimensional outlines and sections, with weights and recommended clearances, for all
equipment as it is to be shipped.

Complete bill of materials.

Recommended spare parts.

Submit six (6) sets of drawings on or before the indicated dates.

The Engineer will review and mark comments as required on two (2)
return them to the Vendor indicating "no apparent errors",
see remarks", or "revise and resubmit", and the Engineer wifl ge
the Vendor’s shop drawings by the Engineer shall not reli
the correctness thereof or for the results arising from a

approval of the equipment and materials afger
being fulfilled and the general operation of {0

the material and
noted", "rejected -
(3) copies. Review of
r of the responsibility for
mission in details of the
r "revise and resubmit".

app,

e been put in service, all guarantees
ent and materials having been found

satisfactory by the Engineer.

After the Engineer has reviewe ra
made in them without the Engineeg

changes being authorized
indicating these changes s

The Purchaser
fabricated with
Supplier

gs, information and material, no change shall be
ten permission. In the event of any alterations or
(6) copies of each of the final drawings and specifications
be immediately furnished at the Vendor’s expense.

t responsibility for cost of changes necessary if any equipment is
Bview of shop drawings. Review of shop drawings does not relieve the

sponsiqty to meet the requirements of the specifications.

PEH @ AND MAINTENANCE MANUALS

dor shall furnish to the Owner, through the Engineer, six (6) sets of operations and

maintenance manuals specifying instructions for the following:

8.1.1

8.1.2

8.1.3

8.14

8.1.5

Receiving, handling, storage.
Installation, alignment checks.
Electrical connections.

Technical bulletins of all components.
Operation.
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8.2

9.1

9.2

9.3

9.4

10

10.1

10.2

10.3

104

8.1.6 Maintenance procedures.

8.1.7 Relevant drawings.

8.1.8 Detailed spare parts list complete with current price list.
8.1.9 Safety instructions.

8.1.10 Tests and Vendor inspection procedures.

8.1.11 Factory and field test results.

Provide material not later than thirty (30) days prior to scheduled shipmagut ofi @
Include cost of providing this material in quoted price for supply of equipm\

inspecting and witnessing all testing at all times during t ture of the equipment or
materials ordered herein.

IN-PLANT INSPECTION AND TESTING .
The Owner, Purchaser, Engineer, and/or their authorized a ew ve the privilege of
u

Provide advance notice of at least ten (10) ion and testing.

Shop tests shall not constitute a waiver of réQlir s to meet actual field operating

conditions or relieve the Vendor of theifgespoNpbility.

Provide three (3) copies of the results to the Engineer showing all tests conducted in

accordance with this Document.

DELIVERY, STORAGE DLING

Vendors shall i d ation the cost of shipment FOB or DDP to site.

hall be r@ponsible for employing shipping preparations necessary to ensure that
all equjipmeMyargives at the destination in excellent working condition when handled by
artiers. All equipment shall be suitably packaged so as to ensure delivery in good
e Vendor shall identify any omissions, discrepancies, or damage evident on

ndors will provide a schedule of milestone events and, in the case of partial shipments, the
Vendor will provide a proposed schedule at the time of bidding.

Unless otherwise indicated, all equipment shall be shipped completely assembled where
possible. Large fabricated assemblies shall be shipped in sub-assemblies as large as practical
from the point of view of moving them into and about the structures, and piece-marked to
facilitate field erection, or as detailed in the Technical Specifications. Provide all clearly marked
lifting points for packaged equipment.
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10.5 The Vendor shall co-operate with the Purchaser in the matter of packaging, time of delivery, and
shipping.

10.6  The Vendor shall quote a guaranteed delivery period from the date of the purchase order for
each item of equipment for which a quotation is submitted.

10.7  The quoted delivery period shall allow for:
10.7.1 The time required by the Purchaser's official order to reach the Vendor by mail.

10.7.2 A two-week period for the Engineer to review and comment on the Vendor op
drawings for the equipment to be supplied.
*
10.7.3 Delivery of anchor bolts and parts to be embedded that are require Wy ce of
taking delivery of equipment shall be made when required by er.

10.8 The Vendor or their authorized agent at the Site shall sign the cagfle

of the required number of crates, packages, and shall note ?PX
Sh Wt

| to indicate receipt
shortages of or visible
urchaser lists showing
'en delivery of the equipment

damage to such crates and packages. The Vendor shall fu
b s

the contents of the crates and packages available at th
and appurtenances is made.

10.9  Provide prior notice to the Owner and the sformer(s) leaving factory with
estimated time for delivery to the Place of ther may, at their individual discretion,
be in attendance at the Place of Work if dee essary.

11 SERVICES REQUIRED AT SITE

11.1  The Vendor shall provide services required as per Part B—Section iii, “Site Preparation”.

11.2  The Vendor shal in e of the Owner’s operating staff, operate and demonstrate the
equipment.

12 AMEND T OR WITHDRAWAL OF QUOTATION

12.1 @ ay be amended or withdrawn by letter or facsimile prior to the date and time of

12. endment or withdrawal, using the information indicated in the “Owner and Engineer”

ta sheet, as follows:

12.2.1 "Amendment/Withdrawal of Quotation Summerside T7 Replacement 192617.00-SP-
E10".

12.2.2 Sign and seal as required for Quotation, and submit at address provided for receipt of
guotations prior to time of closing.

CBCL LIMITED
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13 RIGHT TO ACCEPT OR REJECT ANY QUOTATION

13.1  The Purchaser reserves the right to waive any irregularity and to accept or reject any offer
whatsoever.

13.2  Quotations, which in the opinion of the Purchaser are considered to be informal or unbalanced,
may be rejected.

13.3  The Purchaser will select a Bidder based on the total technical, delivery, warranty, and
commercial content of the offer package. The Purchaser will not necessarily select t st
cost offer/quote. The Purchaser reserves the right to reject any or all Quotations.

CBCL LIMITED
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. FORM OF QUOTATION

1 SALUTATION

1.1 To: The City of Summerside
275 Fitzroy Street
Summerside, PE, CIN 1H9

Attention: Gerald Giroux, P.Eng.
1.2 For: Summerside T7 Replacement
Quotation for: 69-12.47 kV Substation Power Transforr@\

Quotation No.: 192617.00-SP-E01 Substation Transformer

1.3 From:

Documents in respect of quotations
ions herewith submit in accordance with
fiel equipment.

We, the undersigned Bidder, having carefully examined the
for the equipment listed in the Form of Quotation, agd Sgegifi
the terms set out in the documents our quotation forQg % i

svand conditions set out in our accompanying

We agree that, in case of any conflict betweengthe

guotation and the terms and conditio oUW e quotation documents, the provisions of the
guotation documents shall take precedfc all govern.
The Bidder expressly warrants andgguaran o the Purchaser that in the event of the equipment, or

part thereof, offered by the Bidde @ the Form of Quotation being ordered by the Owner, such equipment,
or part thereof, when supplieg t to a purchase order will be deemed to have been supplied upon
the terms of the Own @ documents with such amendments, if any, as may be required or
agreed upon in writing 8O and the Owner before the issuance of the said purchase order.

We declare that uotation for the equipment is made without any connection, comparison of figures,
or arrangemeg it knowledge of any other corporation, firm, or person making a quotation for
similar gguip| this project and is in all respects fair, without collusion or fraud.

o keep our quotation valid and open for acceptance for a period of three (3) months after
ing date for submission of quotations, and to make the equipment quoted on hereunder, or any
of available for sale to the Owner during the said period at the price and delivery stated herein.

the
item th

The prices quoted shall be in Canadian dollars and shall include and cover all contingencies and provisional
sumes; all duties and handling charges, transportation and all other. Prices exclude Harmonized Sales Tax.
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2 BID PRICE

2.1 Substation Power Transformer

2.1.1

2.1.2

2.1.3

2.1.4

2.2 SIGNATURE

Complete and attach Commercial Price Proposal Sheet (Appendix 9)

Delivery Period: weeks

Payment Schedule

i Receipt of purchase order: 10 percent Q
2 Issue shop drawings for approval: 10 percwt O

3 Delivery to site: 60 percggt

4 Installed, commissioned, and energized:

On site services of a skilled technical representative i
and other expenses for each eight (8) hour day in i
commissioning included in the Technical Specifg

DATED THIS DAY OF , 20
Name of Firm Quoting
[Seal]
Address Telephone
Signature Name and Title (Printed)
Si Name and Title (Printed)
Witness Name and Title (Printed)

*NOTE: Quotations submitted by or on behalf of any Corporation must be signed in the name of such
corporation by a duly authorized officer or agent, who shall also subscribe own name and office.
Affix seal.
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Summerside Substation Transformer — 69-12.47 kV Substation Transformer




PART B

’\OQ
Technical Specifications 6
0\6

Specifica@;ument

19 .00-SP-EO1

9

&

CBCL LIMITED

Consulting Enéi‘neerg




l. GENERAL

1 SCOPE OF SUPPLY
1.1 The Bidder is hereby requested to provide bid prices for the following:

1.1.1 Option A: One (1) 12/16 MVA, 69A/12.47Y kV, oil-filled power transformer, accessories,
site services, and provisions as defined herein.

1.1.2 Option B: One (1) 15/20 MVA, 69A/12.47Y kV, oil-filled power transformer, glicesNges,

site services, and provisions as defined herein.
xnd provide a

r yfth the following

¢

1.2 Liquid-Filled Power Transformer

1.2.1 Design, manufacture, test, assemble, deliver to the Place of |
written guarantee for the following liquid-filled power tr
specifications: 23

i MVA rating per above, 69A -12.47Y kV (li
wye-connected secondary, and as fur
Technical Requirements Data Sheet!

, delta-connected primary,
in the Appendix 7, Specific

2 Complete with accessories a @ tolls as defined herein, including but not
limited to the following:

A All bushj nd ions defined herein.

2 All curr ransflrmers defined herein.

3 Aﬁuies, relays, indicators, and valves defined herein.
s®rmer oil as defined herein.

diators and cooling fans as defined herein.

.6 All control devices and cabinetry defined herein.

7 Provide, deliver to construction site, install on provided power
transformer, and provide a written guarantee for one (1) on-load tap
changing apparatus for each power transformer provided as defined
herein, including all control and monitoring equipment and wiring.

1.3 Site Preparation of Liquid-Filled Power Transformer

1.3.1  Arrange onsite off-loading of items of items provided per Part B, Section i, Clause 1.2,
above.

1.3.2 Arrange onsite assembly and installation of items defined in Part B, Section ii.

iiii 1.3.3  Fill, filter, and test transformer oil for Substation Transformer defined in Part B,
Sectionii.

CBCL LIMITED
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1.4

134

Provide site testing and commissioning of the liquid-filled power transformer defined
herein following installation and prior to energization, including all tests defined herein.

Equipment, Apparatus, Materials and Services Supplied and Installed By Others

14.1

14.2

143

144

Primary power (i.e. high voltage) conductors and connections.

Field wiring to the device (i.e. external power supply, CT, and PT wiring).

¢

Underground conduit.
Concrete foundations and support structures unless otherwise indicateto
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2.1

3.1

CBCL LIMITED

Consulting Enginears

POWER TRANSFORMERS

SCOPE OF WORK
This specification covers the technical requirements for the supply of two winding, sealed tank,

liquid filled power transformers with a base rating of up to 30 MVA and a high voltage winding
up to 138 kV.

SERVICE CONDITIONS

The service conditions are as listed in the Service Conditions Data Sheet. ¢

N

uirements of the
d herein:

COMPLIANCE WITH STANDARDS AND CODES

The Transformer Assembly shall conform to or exceed the #pli
current edition following standards and codes unless otherwi%

3.1.1 CSA Standards

1 C13-M Instrumentga
2 C22.1 Canadian ERgtr de Part |
3 C22.2 #94 al P nclosures 2, 3,4, and 5
4 C50 ulatingl Oil, Electrical, for Transformers and Switches
.5 C88-M Power Transformers and Reactors
.6 40 Certification of companied for fusion welding of steel structures
7 & Welded steel construction (Metal-Arc Welding)
W178.1 Certification of Welding Inspection Organizations
.2 C Standards
i GL13 Transformer and Apparatus Bushings
2 B6-1 Insulating Mineral Qil for New Electrical Apparatus

3.1.3 ANSI/IEEE Standards

i C57.12.00 Standard General Requirements for Liquid-Immersed
Distribution, Power, and Regulating Transformers
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.10

11

.18

.19

C57.12.10

C57.12.70

C57.12.80

C57.12.90

C57.19.00

C57.19.01

C57.19.100

C57.91

C57.92

C57.100

C57.104

C5

7.111

C57.113

C57.114

C57.120

B21

Safety Requirements 230 kV and Below 833/958 through
8333/10417 kVA, Single-Phase; and 750/862 through
60,000/80,000/100,000, kVA Three-Phase

Terminal Markings and Connections for Distribution and Power
Transformers

Terminology for Power and Distribution Transformers

Test Code for Liquid-Immersed Distribution, Power a
Regulating Transformers

General Requirements and Test Proceduf® fo @ r Power
Apparatus bushings

Performance Characteristics and Dj ngFor Outdoor
Apparatus Bushing *

N tus Bushings

Guide for Application of P

r Thermal Evaluation of Liquid-Immersed
Power Transformers

Immersed Transformers

Equipment

57éGu'de for Acceptance and Maintenance of Insulating Qil in
W9

Guide for Transformers Through-Fault-Current Duration

Guide for Acceptance of Silicone Insulating Fluid and Its
Maintenance in Transformers

Guide for Partial Discharge Measurement in Liquid-Filled Power
Transformers and Shunt Reactors

Seismic Guide for Power Transformers and Reactors
Loss Evaluation Guide for Power Transformers and Reactors

Pipe Threads (except dry-seal)
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4.1

4.2

4.3

5.1

3.1.4 NEMA Standards
i TR-10.06 Transformers, Regulators and Reactors (noise level requirements
only)
2 TR-98 Guide for Loading Power Transformers, Qil-Immersed, with 65°C
Average Winding Rise
3.1.5 ISO Standards
i ISO 9000 Quality Assurance
2 Unless otherwise noted, CSA Standards shall be given pré&edd nand
where conflicts arise.
QUALITY ASSURANCE

The manufacturer shall provide evidence that a manufactu
with ISO 9001, has been established and is being maintaiffe

The Purchaser reserves the right to appoint an outsi
quality assurance program.

¢

'n& rogram, in accordance

or to verify the manufacturer’s

The transformer will require inspection for a ance.

EQUIPMENT

General

511

5.1.2

1.4

5.1.5

The transforrg b

above ffle o @
. h .

PressurgRs
ternate pMggosals.

e of a "Sealed Tank" design with a cushion of N2 gas or dry air
ank. Other sealed tank types of designs such as an Inert Gas
Conservator/Diaphragm system shall only be considered as

e former shall be supplied with insulating oil conforming to CSA C50 Type Il &
6.1. The insulating oil shall not contain more than 2 ppm of PCB's.

e location and ordering of the external terminal bushings shall be as per CSA C88.

A common HO/XO0 terminal, if required, may be located adjacent to either the H1 or X1
terminal.

The external terminal bushings, whether cover or side wall mounted, shall be arranged
such that the H2 and X2 terminal share the same centreline, with the other H and the
other X terminals symmetrically arranged on either side of this centre-line. If possible,
the H2/X2 centre-line shall, preferably align with the corresponding centre-line of the
main tank.
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5.1.6 The minimum phase-to-phase and phase-to-ground clearances for the live parts of
terminal bushings and transformer mounted surge arresters, based on the BIL of the
associated transformer winding, shall be as per the CSA C88 table of External Air
Clearances for LIL's above 170 kV. For LIL's of 170 kV and lower, the minimum phase to
phase and phase to ground clearances shall be 500 mm.

5.1.7 All external hardware and external fasteners (nuts and bolts, etc.) %" and smaller shall
be 316 stainless steel. Plated hardware and fasteners are not acceptable. All nuts and
bolts greater than %" shall be hot dipped galvanized or 316 stainless steel.

5.1.8 Wiring on the exterior of the transformer shall be protected by rigid stainlesNteel, ®pe
304 or better; or flex conduit with protective coating unaffected by oil Tr other
agents. EMT is not acceptable. *

5.2 Performance
5.2.1 Specific ratings and operating duties shall be as spe&'fie n ific Technical
Requirements data sheet. \
5.2.2 All transformers including those with directed il c¥oling shall be designed for an

5.2.3 Ancillary equipment such as bushing
changer, etc. shall not restrict the tgn
by the winding conductor and ogher a

ent transformers, winding leads, tap
loading to levels below those permitted
part hot spots.

5.2.4 The basic impulse levelfhall S n solidly grounded primary and secondary
neutral connections.

5.2.5 The short circuit ¢ign of the transformer shall be based solid neutral grounding.

5.2.6 The shqgt cig shall be based on the maximum short circuit level specified in

the Se s data sheet. As a minimum, the short circuit design capability
shall be e source impedances tabulated in CSA C88.
527 S pressure level of the transformer shall be 10 dB below the standard sound

S evel values listed in CSA C88 unless specified otherwise at the time of quote.
5.3 L ion

5.3.1 The supplier shall guarantee the following losses for each transformer:

1 No Load loss in kilowatts at rated voltage and rated frequency.
2 Load loss in kilowatts at rated output and rated frequency.
3 Total losses in kilowatts at rated output, rated voltage and rated frequency.

Auxiliary losses.
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5.3.2 Load losses shall be evaluated on the ONAN 65°C rating for each transformer.

5.3.3 The transformer load loss determined under tests shall be corrected to 85°C. The no
load loss shall not be corrected.

5.3.4 For comparison of quotes, the transformer cost will be evaluated as follows:

1 Evaluated Cost C+[L1 ® SA] + [L2 * SB] where:

A L1 = no load losses in watts
2 L2 = load losses in watts
L 2
3 C = quoted price in dollars \
4 SA = $12.530 / watt 6

5 B = $4.303 /watt @
&equirements data sheet at

5.3.5 The cost of losses will be specified in the Specificffe
the time of inquiry.

5.4 Non-Conformance
5.4.1 The Vendor shall provide a guarant f excitation loss at the time of quotation.

If the excitation loss as megsur xceqNs the guaranteed value by more than 7.5%
he incremental cost of no-load loss evaluation

5.4.2 The Vendor shall pgpvide a anteed value of the total no-load and load losses at the
time of quotation N the total loss as measured exceeds the guaranteed value by more

itted by CSA C88), then the incremental cost of total loss

y as liquidated damages. There shall be no tolerance for cooling and

543 T shall be no tolerance for cooling and auxiliary losses.

which the temperature rise is exceeded shall apply as liquidated damages.

If the maximum sound pressure level value as measured exceeds the guaranteed sound
pressure level value, then 1% of the transformer purchase price for each dB by which
the sound pressure level value is exceeded shall apply as liquidated damages.

5.4.6 There will be no credit or payment of premium if actual values are better than the
guarantee values.

CBCL LIMITED

Consalting Engineers 69-12.47 KV SUBSTATION TRANSFORMER — POWER TRANSFORMERS - 20
o Summerside Substation Transformer — 69-12.47 kV Substation Transformer




5.5 Pressure/Vacuum

5.5.1 Complete transformer assembly including tank, and radiators shall be capable of
withstanding full vacuum (zero absolute pressure).

5.5.2 The diverter switch compartment of a load tap changing transformer shall withstand full
vacuum with normal pressure in the main tank and vice versa.

5.6 Transformer Tank

5.6.1 The tank shall be of welded, sheet steel construction, free from distortion a ro d
with a channel or | beam structural steel base to permit rolling and ski
transformer in any direction. L 4

5.6.2 All welding shall conform to the requirements of CSA W59. T@hall be

qualified in accordance with CSA W47.1.

5.6.3 The tank cover shall be peaked or sloped to preven?w\%wulation.
t

5.6.4 The tank cover shall be welded to the tank usin acilitate removal. Manholes
f bU®hings, inspection of core and
windings, tap changer mechanism and similaM@mp®hents. All manholes, bushing and
other major openings in the cover s S s of 10 mm minimum elevation
around the edges to prevent entry % en cover is removed.

5.6.5 Manhole covers and han e ers Il be provided with (hand hold) handles.
5.6.6 Bushing turrets shall be tig/l and condensation proof.

5.6.7 Gasketed joints s be designed with stops to limit and maintain an even and effective
pressure to ensureQil tightness without over stressing the gasket.

5.6.8 Theb

@ the transformer tank shall be at least 3 mm thicker than that
require d

strength requirements to allow for possible rusting.

5.6.9 A@Rgmanently mounted ladder is not required. Space shall be reserved on the

S er for positioning and securing a temporary, portable ladder. Suitable anchors
be provided at the top of the tank to set the position of the ladder, to restrain the
bf the ladder from moving side to side and to allow the top of the ladder to be
secured by tying.

Q

.10 Fall Arrest shall be via a portable anchor post attached to a welded on base plate, based
on the Unique Concepts Ltd. (UCL) Advanced Safety Systems, available from the
Canadian company Capital Safety. The required base plate is Capital Safety Part # 85-
17412, in association with the Capital Safety post # 85-16691.

1 At least one welded on base plate shall be provided and positioned such that:
A The maximum distance to the edge of the transformer cover is less than
iiii 1,800 mm.
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5.7

5.6.11

5.6.12

5.6.13

5.6.14

5.6.15

5.6.16

.1

5.6.18

2 The maximum distance to the inside edge of any manhole allowing
confined space entry is less than 900 mm, to allow use of the optional
davit arm accessory for the anchor post.

3 If these maximum distance requirements cannot be met by one base,
additional bases are required. Also, each baseplate shall be positioned
and oriented such that the securing pin for the mast can be installed
when the transformer is fully assembled.

If the transformer manufacturer utilizes a fence based fall arrest system attaghe the
transformer in its production facility, technical details and dimensional speci™@ation
pertaining to the posts, rigid or flexible rails and toe kicks that are useg

provided in the instruction manual. This is to facilitate the Purch’sirr 3 %

compatible fencing materials that would utilize the fence attac
transformer.

The minimum mounting height for all bushings witigexp@e rts shall be 3,000
mm above the base of the transformer.

Insulator support brackets shall be welded to near each neutral bushing.
Insulators and the down-lead from the neutqll teyipal will be supplied and installed by
others.

Four (4) NEMA standard, two hole t@ok ing pads shall be provided at - one near
each corner - approximately 15@Qmm the bottom of the tank.

One (1) NEMA standardtw grounding pad shall be provided high up on the
transformer tank wall b andg@ear each neutral or normally grounded bushing.

Insulator mounti
near and beloy

rackets spaced a maximum of 1m, shall be welded to the tank wall
eutral terminal or normally grounded terminal. Each bracket

shall h ei e, a 3" bolt circle spaced 45° with the first hole vertically above
the cenSMoQ le and with a ninth hole at the centre of the circle. Each hole shall
be of a siz accommodate %" mounting bolts. Post insulators, type TR-202 or

oved eqMvalent, copper alloy, mechanical connectors and the copper down lead
0 ch of these bushings shall also be supplied.
h and/or low voltage surge arrester mounting brackets are specified on the Specific
nical Requirements data sheet, one (1) NEMA standard, two hole grounding pad
shall be provided high up on the transformer tank wall below and near each bushing
being associated with a surge arrester. Three (3) or six (6) grounding pads shall be
provided in total.

Space provisions shall be made to securely place two (2) magnetically attached, impact
recorders to the tank during shipping as described herein.

Moving Facilities

57.1

Hook type lifting lugs with rounded edges, drilled for a shackle of sufficient size to lift
the completely assembled and filled transformer shall be supplied.
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5.8

5.7.2

573

574

5.7.5

Jacking steps shall be attached to the tank at each corner at a height not less than 300
mm or more than 480 mm. The jacking surface shall be not less than 200 mm x
250 mm, unobstructed and level.

Pulling eyes, minimum 50 mm diameter shall be provided on the transformer base, two
per side, to permit pulling the transformer in any direction and shall be braced to
withstand a pull up to 15° vertically from the horizontal.

The transformer base shall be reinforced to permit moving the assembled and fjlled
transformer on rollers in any direction.
The location of the "shipping" and "dressed" centre of gravity shall be d ®all

four sides of the tank. The horizontal position of the "dressed" Shire % y shall
also be painted on all four sides of the tank near the bottom.

Control Cabinet 6

5.8.1

5.8.2

5.8.3

5.8.4

5.8.6

sjiFet 316 stainless steel
t shall be sloped to
ovided above the cabinet door.

with a minimum No. 10 gauge thickness. The top
prevent water accumulation and a drip shield
The bottom shall be located approximately
be rigidly braced and secured to avojd argali trahsformer sound level.

The control cabinet shall be enclosure NEMA 4X angx
h

The cabinet shall be equipped with
shackle) capable of being latcheg op sed. The inside pocket on the door shall

contain one copy of the j cti al. All hinges, latches, pins, etc. shall be made
of stainless steel. Piandlityp sare not acceptable. All external cables, piping, etc.,
shall enter the control ¢ et frgh the side or bottom of the cabinet. Top entry is not

permitted.

The cabinet s
The fixjgre
North ri
lamps.

uipped with an internal luminaire controlled by a door switch.
pPa 120VAC lamp featuring an E26 screw base and be suitable for a
D, E26, 100W incandescent lamp, or today's CFL or LED equivalent

A pMaset, thermostat controlled heater shall be provided in the cabinet for anti-

bnnel safety. The cabinet shall preferably be insulated with non-combustible
lation. The exposed interior surface of the control cabinet shall be either white or
reflective silver.

%w tion. An OSHA rated safety guard shall be provided over this heater for

A 120 Volt, 15 Amp, non-locking, CSA C22.1 Type 5-15R, weatherproof convenience
duplex receptacle complete with ground fault protection shall be provided on the
exterior of one side of the cabinet. A molded case circuit breaker for this outlet shall be
located inside the cabinet. The ground fault protection may be using a molded case,
GFCB device, or alternatively a CSA-approved, 125V, 15A, Class A, GFCI, duplex
receptacle may be substituted for the receptacle.

All devices shall be clearly identified and labeled with suitable nameplates in the English
language and all terminal blocks shall be numbered.
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5.8.7 Sufficient space and clearances shall be provided at the bottom of the cabinet to
facilitate customer's cable entry and termination.

5.8.8 The bottom of the cabinet shall be provided with a removable plate, of minimum size of
approximately 150 x 300 mm, to facilitate Owner's cable entry and termination.

5.8.9 The bottom of the cabinet below the terminal blocks shall be provided with a grounding
bar to individually grounding current transformers, control cable shields, etc. This
ground bar shall be mounted on insulators and bonded to the inside of the conirol
cabinet with a #2 AWG copper bond, to facilitate the application of a frame
(tank ground) protection scheme.

control cabinet and exterior devices on the transformer shall enter ol cabinet
preferably from the bottom of the cabinet. Top entry is not p i

5.8.10 All external cables, conduits, etc., which the manufacturer will inﬁ the

5.8.11 Screened vents, with filters shall be provided in the‘abi rculation.

5.9 Paint Finish \

5.9.1 The exterior paint colour shall be light grey I nless otherwise specified.

5.9.2 The corrosion resistance of the pain
revision, except the salt spray accegta
panel used for the salt spray test sha
the paint for evaluation e i
samples shall be made gin

onform to ANSI C57.12.28, latest

ria shall be 1,500 hours. The painted

rm to ANSI C57.12.29. The scribe through
gles to the weld bead. The painted panel test
oduction, welded material and equipment.

5.9.3 The total dry film thicknes e not less than 0.127 mm (5 mils).

5.9.4 Anti-skid paint shaMge applied to the top of the transformer tank.

5.9.5 For ski . @ brmers, the tank base and underside of the tank shall be coated with
i 8 coal tar epoxy-polyamide paint system, such as Intertuf JBAO16 black

ilable from International Paints (Canada) Limited.

Unless unpainted galvanized radiators are specified, radiators shall be painted by a flow
coating process and inverted following the application of each coat.

5.9.8 A suitable quantity of primer and finish paint shall be supplied with the equipment for
touch up purposes.

5.10 Bushings

5.10.1 Bushings conforming to ANSI/IEEE C57.19.00 shall be supplied, unless specified
otherwise in the Specific Technical Requirements data sheet. In addition, one bushing
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of each type installed on the transformer shall be supplied as a spare, if so specified in
the Specific Technical Requirements data sheet.

5.10.2 Bushings shall be porcelain, grey in colour unless specified otherwise in the Specific
Technical Requirements data sheet. The porcelain shells of the bushings shall be one

piece without any gaskets. For draw lead bushings, the inner conductor and the top cap-
nut shall be made of the same material.

5.10.3 All condenser type bushings shall include a test tap.

5.10.4 The minimum metal to metal clearance between the live part of a bushing t&ghe

bushing live part and mounting flange. The installation of bushin&
possible without lowering the oil below the top of the core and

5.10.5 If not indicated on the Specific Technical Requirements da
the rated phase to phase voltage of the associated w&
5.10.6 The leads to draw lead bushing shall be adequ o? shipping, but release of the

5.10.7 The material of the external HV end¥
connection shall be as indicated on

and the requirement for a
Technical Requirements data sheet.

5.11  Current Transformers
5.11.1 Bushing current transfo shgll be supplied in quantities, locations and ratios as

specified in the Specific Tecigaigl Requirements data sheet. ANSI standard multi-ratios
conforming to 5 sglondary winding connections shall be typically supplied.

5.11.2 Bushin n current transformers shall not be provided unless requested
on the ical Requirements data sheet.
5.11.3 ontinu®ys, thermal, current rating factor for bushing current transformers shall be
2 sed on temperature rise in accordance with CSA C13, unless specified differently
ecific Technical Requirements data sheet.
5. n the CT's are located inside the transformer tank and suspended from the tank

cover, the secondary leads shall be carried through eyelets welded to the tank cover.
Spacing between the eyelets shall not exceed 600 mm.

5.11.5 All current leads passing through the tank wall shall employ bolted through type
bushings. Plug in receptacle type connections shall not be used.

5.11.6 Current transformers installed on external leads operating at ground potential shall be
rated 600V and shall be suitable for outdoor use, including weather proof secondary
junction box.
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5.12

5.13

5.11.7 All current transformer secondary wiring shall be brought back to terminal blocks
located within the transformer control cabinet, including all taps for each transformer.
This wiring shall be connected to short-able terminal blocks.

5.11.8 To ensure secure connections, all CT wiring terminated on "stud type" terminals shall be
"double nutted" and double screw, rail mounted terminals for the CT connections are

assumed.

Forced Cooling

5.12.1 Cooling shall be deemed to include the supply of all necessary contacts in th
temperature relay and wiring them to the control cabinet terminal blg %-
|

space shall be provided for all necessary control and power equi n rminal
blocks shall be provided for connection.
5.12.2 The associated drawings and instruction book shall contaige inMuding the part
numbers for all required items and the drawings sh‘ll 3 of all equipment.
5.12.3 Transformers designed to this specification shall S (i.e. pumped) oil cooling.

5.12.4 With staged cooling, the loss of one stage ofgho shall not reduce the transformer
capacity by more than 33%.

5.12.5 Fans shall not be mounted directly ors to prevent damage to the radiator
paint finish and to facilitate possible adiator replacement. Fans shall be
ure affixed to the transformer tank.

5.12.6 Fans shall not be locate er tfik radiators where they can become blocked by snow.

5.12.7 Fansshall, also, n e located on top of the radiators.

5.12.8 The fanglad ternal fastener hardware shall be aluminum or type 304, or

better, ggn I
5.12.9 otors Rgall be totally enclosed and weatherproof with sealed ball bearings.
5.12. otor shall have internal built in overload protection.

g to the fans shall be run radially from junction points and not daisy-chained from
fan to fan.

2.12 Fan guards shall be galvanized and meet OSHA safety requirements.
Radiators

5.13.1 All transformers rated 5 MVA and larger and all suitable smaller units shall be equipped
with tank mounted, detachable radiators.

5.13.2 Painted steel radiators shall be supplied unless specified otherwise on the Specific

Technical Requirements data sheet.
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5.13.3 The preferred radiator mounting location is on the HV face of the tank.
5.13.4 Radiators shall not be positioned over manholes, hand-holes or inspection covers.

5.13.5 Fin type radiators shall feature a welded on, diagonal brace on both sides and the
external bracing shall be sufficient to prevent vertical and lateral movement, and
vibration.

5.13.6 Each removable radiator shall have lifting eyes and be equipped with a drain valve with
a non-ferrous plug at the bottom and a non-ferrous vent plug at the top.

5.13.7 The design and construction of the headers and fins shall be such as togf
creation of crevasses to inhibit the collection and retention of m®stu
of rust.

5.13.8 The attachment to the main tank shall be by means of oil tigh atlg valves with
position indicators, affixed to the main tank and cagabl i ding a full head of
oil. Preferably, these valves should be securable in o¥n and closed positions.
Blanking plates for all openings shall also be suppl \

5.13.9 For the purpose of possible future radiator r

not limited to the following informa ; diator unit dimensions, fin spacing,
length of mounting flange extensio d@ottom header dimensions, mounting
flange centerline distance, flan ®. bolt hole dimensions and placement,
inside dimension of hea roves, etc.), radiator volume, surface area and
empty weight, spacing fff e iator and external bracing details, as well as the
isolating valve details an®™ne trglflsformer mounting flange details including any
protrusion of the valve dis he radiator header when open.

5.14  Conservator Volumes v Pipes and Wells

5.14.1 Allcon a w es shall have sufficient capacity to ensure that oil will not be
below the O alarm level at an ambient temperature of -40°C and will not overflow
ambien®emperature of +40°C with transformer loaded beyond its nameplate in
accgance with ANSI/IEEE C57.91.

4, ain tank oil" expansion space accommodated within the main tank is assumed in
specification. This conservator space shall be sealed without use of a diaphragm
using pressure/vacuum regulator. A dehydrating breather shall be installed to minimize
the entry of humid air, if the pressure regulator allows air entry to relieve a high vacuum
condition.

5.14.3 If an OLTC requires a separate, elevated conservator tank, then such a tank shall be
provided. This conservator tank may be free breathing or sealed without use of a
diaphragm using a pressure/vacuum regulator. In both cases, a dehydrating breather
shall be installed to minimize the entry of humid air.
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5.14.4

5.14.5

5.14.6

5.14.7

An OLTC conservator shall be sloped 1° to assist in draining; and shall be provided with a
drain pipe brought to 1,500 mm above the base of the transformer and clamped to the
main tank for support.

The connecting pipe between the conservator and its associated main oil volume shall
protrude 25 mm into the conservator tank to prevent sludge pickup.

If applicable, a manhole shall be located at the lower end of the conservator tank for
cleaning and inspection purposes.

The transformer tank shall be provided with the following superior quality v
fittings. High placed valves shall be brought down to within 1, 500 mm
transformer tank base where indicated.

1 Main Tank:
A Oil drain valve, main tank (gate, 2"‘1|n th plug).
2 Oil sampling valve, main tank, ne (globe, 2", complete with

plug).

3 Vacuum pump connection (g in., top cover of tank)

A4

.5

lete with plug)
O On the tank side of top and bottom radiator shut-off/isolation

valves
For an end radiator, with a maximum distance of 300 mm to the
end of the valve.

.6 Pressure/vacuum regulator and gauge isolation valve (1" ball)

7 Radiator shut-off/isolating valve - TOP (butterfly, size not specified)

.8 Radiator shut-off/isolating valve - BOTTOM (butterfly, size not specified)

.9 Spare temperature probe well (top cover of tank, or top of side wall)

2 Radiators:
A Radiator drain valve (gate, %" min. c/w plug, bottom header of radiator)
2 Radiator vent plug (3" min., top header of radiator)
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5.14.8 The transformer OLTC tank shall be provided with the following valves and fittings from
its manufacturer.

1 Oil drain valve, OLTC

2 Oil sampling valve, OLTC

3 Qil filter connection OLTC - top

A4 QOil filter connection OLTC - bottom

.5 De-hydrating breather isolation, if applicable Q
5.14.9 All valves sizes shall be in Imperial units (i.e. inches). Metric size ;\Q

acceptable

5.14.10 All valves shall be made from a non-corrodible material with non-ferrous

plugs. *

i
5.14.11 The valves shall be installed using fittings and ha \h a minimal susceptibility to

corrosion.
5.15 Core
5.15.1 The core shall be designed to allow t rmer to operate continuously at 110%
voltage without load, as pgg@CS 8.
5.15.2 Core clamps shall be in r@n the core and electrically connected to the tank. The

clamps shall be painted white.

5.15.3 The core shall, pre®q@rably, have an approximated circular cross section; and shall be
composed o i y stacked laminations. The corner joints shall feature an
overla sign.
5.15.4 Stepped brRg shall be provided on the bottom of the core to support the laminations.
5.15.5 d bottom core clamps shall be mechanically held through the use of tie plates

re placed either adjacent to the core and within the windings or by mechanical tie
ections external to the windings.

5.1578¥ Bolts through the core may be used for core assembly, provided non-metallic bolts of
sufficient strength are used. These non-metallic bolts shall also be installed in an
insulated manner consistent with the use of metallic bolts.

5.15.7 The core and windings shall be braced to prevent displacement or distortion during
short circuit. Temporary blocking, if any, shall be marked in red to facilitate
identification for removal, and noted in the installation instructions.

5.15.8 The electrical grounding of the core to the tank shall be via an insulated ground lead
iiii extending through the tank cover or wall via a 2 kV (min.) rated bushing. A removable
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connection shall be made from the bushing to the outside of the tank to allow testing.
The bushing and external ground connection shall be housed in a weather tight,
condensation proof box.

5.15.9 The core ground connection shall be of sufficient cross-sectional area to withstand a
fault current of 20 kA RMS for one second without fusing.

5.16  Windings
5.16.1 The winding material shall be copper.
5.16.2 Windings shall be circular. Rectangular windings are not acceptable.

5.16.3 Foil, or sheet type, windings are not acceptable.

5.16.4 The clamping design for the cables shall allow for an adequat istance to ground

and to the outer windings after the cabling has dro%ped

accessible through a
ing purposes. When a delta
all be brought out through a

5.16.5 Delta connected windings shall be provided with
hand hole in the cover, to allow opening of the
connected winding is buried, one corner of
bushing for grounding and testing purpos

t

5.16.6 For dual or multiple voltage windingcd ons, the series-parallel connections shall
be brought to an off circuit selector S PT a manual tap board, as specified. The
selector switch or tap bo a sible through a hand hole in the cover or wall

of the transformer and ffcces ire the removal of little or no oil from the main

tank.

5.16.7 The handle of a toi§Felector switch should preferably be located on the side of the tank
and shall be lock-aMg with a padlock having a 10 mm diameter shackle.

5.16.8 indings shall be braced for the impedance limited, fault current

A C88 (C88-M90, Clause 10.2.1.3(a) and Table 3A).

5169 T ressure plate used on the top and bottom ends of each winding stack shall be a
9 ring of uniform thickness. The mechanical design of the pressure plate shall
that sufficient restraining force is provided to the portion of the windings located
een the top and bottom yokes of the core.

5.16.10 All winding to winding and winding to cable connections shall be crimped, brazed and
formed; and all cable to cable connections shall be crimped and formed.

5.16.11 The clamps used to securing cables shall be sized appropriately, and provided in
sufficient quantity, for the weight of the cables and the dynamic forces encountered
during faults and during shipping.

5.16.12 The cabling design shall avoid passing the cables over the top of the core and coils

iiii assembly.
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5.17  Off-Circuit (De-Energized) Tap Changer

5.17.1 Either an off circuit tap switch or a manual tap board shall be supplied as specified in the
Specific Technical Requirements data sheet.

5.17.2 The handle of a tap changer should preferably be located on the side of the tank and
shall be lock-able with a padlock having a 10 mm diameter shackle.

5.17.3 The tap change switch or tap board shall be accessible through a hand hole in the cover
of the transformer and shall require the removal of little or no oil from the nk.

5.17.4 All taps shall have full load capacity.
*
5.18 On-Load Tap Changer (OLTC) \

5.18.1 An on-load tap changer shall be supplied as specified in the S chnical

Requirements data sheet.
N fficient to enable
xI'um load (2 stages of

¢

5.18.2 The minimum continuous tap changer current rati
continuous operation of the transformer at its r
supplemental cooling).

5.18.3 The mode of transformer operatio
OLTC and the transformer shall be

A The transformer euerat@ with the LV terminals are maintained at a

constant volta

2 The normal directi ower flow (HV to LV or LV to HV) shall be as specified
on the Speffic Technical Requirements data sheet.

5.18.4 The tapgha a high speed resistance type or the Reinhausen model RMV
reacta
5.18.5 shall b arranged that for a fixed primary voltage, the lowest numbered tap

the lowest secondary voltage; and successive increasing tap numbers give
g voltage.

rcing/diverter switches shall be installed in an oil tank with an oil system
completely separate from the oil in the main tank.

8.7 The diverter switch tank shall be either of a sealed, or a free breathing conservator tank
design, each type being provided with its own de-hydrating breather.

5.18.8 Design of the diverter switch shall be such that it will not stop between steps if the
motor supply is interrupted before the step is completed.

5.18.9 The tap changer mechanism shall cause the tap changer to move only one step per
operation.
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5.18.10 The diverter switch contacts shall be rated for at least 200,000 transitions at its rated
current, before requiring replacement; and the contacts shall be easily accessible.

5.18.11 An operations counter shall be provided.
5.18.12 The drive motor shall have thermal overload protection and a means shall be provided
for isolating the motor from the supply. The supply voltage and number of phases will

be as specified in the Specific Technical Requirements data sheet.

5.18.13 Tap position indication shall be provided as a mA, analogue signal and/or as

power connection to the device shall be run through a double fu
be connected to terminals in the control cabinet. The required
connection shall be connected to these terminals as per the S
Requirements data sheet. Also, if the primary measuremegd o
potentiometer, the three terminals of the potentioggeteffs
terminal blocks.

5.18.14 An auxiliary contact from the tap changer thatg
be wired to terminals in control cabinet for

5.18.15 The following control equipment sh 1 in the OLTC control cabinet:

| Switch for "Local" and "RemdR' c®ntrol functions ("Off" position optional).
(The "Local" an i ligh®le) positions shall have an indication contact.)

2 Manual Raise/L Con#ols (Intended for maintenance purposes only)

3 Operatio ounter

4 ap® icator with Drag Hands
. n indication equipment complete with analogue or digital output

Terminal blocks for cable connections by Purchaser

180IIowing control equipment shall be provided in the main control cabinet:

A Switch for "Local Manual", "Local Auto" and "Remote" control functions
(each position shall have an indication contact.)

(]

2 Manual Raise/Lower Controls

w

Automatic voltage control equipment
4 Terminal blocks for cable connections for remote control by Purchaser

5.18.17 The OLTC control cabinet and the main control cabinet shall be near and preferably on
iiii the same side as the transformer. Alternatively the two cabinets may be combined.
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Interconnecting wiring between the main and OLTC cabinets shall be via terminal blocks
in the main control cabinet. Direct connections to devices within the main control
cabinet are not to be made.

5.18.18 A complete control and indication schematic for the OLTC system shall be provided. It
shall include and incorporate a simplified illustration of the schematic provided by the
OLTC manufacturer. Interface terminals for wiring connections between the main and
OLTC mechanism control cabinets shall be clearly illustrated. Interface terminals for the
wiring connections to be made by the Purchaser shall be clearly illustrated.

5.19 Accessories

5.19.1 All transformers shall be supplied with the accessories listed beld®, AQa ry
contacts from these devices shall be rated for 125VDC and wired.to inal blocks
in the control cabinet.

i Oil and Winding Temperature Indicators - Mech ic

A Unless indicated otherwise on th nical Requirements data
sheet, mechanical temperaturgailidi sshall be provided.

2 The oil temperature indigato onitor the "top of the tank
temperature"” of theQy inding temperature indicator shall
monitor the simul spot temperature" in the winding. Both
temperature indicat ¥ feature drag hands to record the minimum
and maxg m temperatures; and both temperature
indicat@'s s vewour adjustable, normally open contacts.

3 The first a nd stage, cooling initiation contacts from each
inglcator shall be wired to terminal blocks in the control cabinet. Each

functionally equivalent contacts shall then be then paralleled on

e ®rminal blocks and from there wired into the cooling control

it. The other two contacts annunciate alarm conditions and shall

be wired to Owner's use terminals in the control cabinet.

! The temperature at which the four contacts from each gauge will be
adjusted to operate shall be set as follows:

Top Oil Gauge Winding Gauge
First Stage Cooling 45°C 70°C
Second Stage Cooling 50°C 75°C
Alarm 80°C 105°C
Trip 95°C 120°C
.5 Both temperature indicators shall be installed inside the control cabinet

and mounted such that they may be viewed through a window, without
having to open the control cabinet door.

.6 Wires from the winding temperature well heater and from the WTI
current transformer shall each be first terminated on suitable terminals
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or test link blocks, in the control cabinet to facilitate measurement of
the current when under load and for test injecting the heater element
from an external power source.

5.19.2 Oil and Winding Temperature Indicators - Electronic

Nt

If indicated on the Specific Technical Requirements data sheet, an electronic
temperature indicator shall be provided.

The oil temperature function shall monitor the "top of the tank temffralge" of
the oil; and the winding temperature function shall simulate a "hott&gg spo
temperature" in the winding based on the measured top oil tegPeRLUNpand
the output current flow from the WTI CT. Both temperamrs 1 shall

SO

feature drag hands to record the minimum and maximu
temperatures; and the monitor shall have four progr
output contacts.

rmally open

The first and second stage, cooling initiation s fghm each indicator shall
be wired to terminal blocks in the contro in from there wired into the
unciate alarm conditions and

h®8f the four contacts will be

f follows:
Top Oil Winding
tput Contact Function Function
#1 45°C 70°C
#2 50°C 75°C
#3 80°C 105°C
#4 95°C 120°C

ic temperature monitor shall also include a cooling bank exerciser

an nk swapping algorithm. The exerciser shall have an adjustment range

capable of starting the cooling every 1 to 30 days and running it for a period of
tween 1 minute and 24 hours.

The temperature monitor shall be installed inside the control cabinet and
mounted such that it may be viewed through a window, without having to open
the control cabinet door.

Wires from the WTI current transformer shall each be first terminated on
suitable terminals or test link blocks, in the control cabinet to facilitate
measurement of the current when under load and for test injecting the heater
element from an external power source.

The monitor shall feature a wide input range, AC/DC power supply. The input
power connection to the device shall be run through twin fuse holders and then
be connected to terminals in the control cabinet. The required AC or DC power
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connection shall be connected to these terminals as per the Specific Technical
Requirements data sheet.

The analogue output signals shall be wired to terminals in the control cabinet,
for connection by the Purchaser. This wiring connection shall use a shielded,
twisted pair cable, such as Beldin 8441, with the shield floating on the device
end terminated on a terminal block on the opposite end.

5.19.3 OQil Level Gauges

Nt
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The magnetic oil level gauges, Qualitrol Series 032, or Engineer app d ed®al,
with a (min.) 6" dial shall be supplied. A "top style" dial (or scf
"Min", "25°C", and "Max" (i.e. Qualitrol MINMAC25/T diaﬂ\

preferably, be provided.

Each oil level gauge shall feature two, electrically igde e, Form-C level
contacts that are individually settable. All {§reeffergas r each contact shall

be wired to Owner use terminals in the contr\
One gauge shall monitor the main oil yglimeQgd e other gauge shall be

monitor the conservator (or expansigh) v e associated with the main oil

volume.

1 This specification aggu conservator (or expansion) volume is
physically in thegmairQgn e two gauges are attached to the main
tank at iffe’ gt hgEhts.

The use of each vel gbntact in each gauge shall be as follows:

onitored Contact Set Point Contact Function
il Volume Relative to Gauge Level
oervator Low Oil Contact #1 - Low Oil Alarm
Higher
Conservator Low Oil Contact #2 - Trigger Oil Containment
Lower
#3 Main Low Oil Contact #1 - Use with Vacuum Pump
Higher
#4 Main Low Oil Contact #2 - Low Oil Trip
Lower

A Contact #1 in the gauge monitoring the conservator volume will be set
to operate at an oil level consistent with a low oil level state and this
contact will be used to alarm this condition. Contact #2 in the same
gauge shall be set operate at slightly lower oil level and will be reserved
to trigger a mechanical oil containment system.

2 Contact #2 in the gauge monitoring the main oil volume will be set to

operate at an oil level just above that which will begin to expose the
core and coils. This contact will be used to de-energize the transformer.
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Contact #1 shall operate at a slightly higher oil level. This second contact
will be reserved for use with vacuum filling equipment to alert the
operator that the main oil volume is almost filled.

.5 A similar arrangement shall be used to monitor the oil in an OLTC compartment,
as follows:
A OLTC requiring an external conservator tank:
Oil Monitored Contact Set Point
Level | Oil Volume Relative to Gauge Level
#1 Conservator Low Oil Contact #1 -
Higher
#2 Conservator Low Oil Contact #2 -
Lower
#3 OoLTC Low Qil Contact #1 - Oil Alarm #2
Higher ¢
#4 OLTC Low Qil Contact ™y Low Qil Trip
2 OLTC not requiring an exter

Oil Monitored
Level | Oil Volume i ¥ Gauge Level
#1 Oil Contact #1 - Low Qil Alarm

Contact Function

Higher
#2 Low Oil Contact #2 - Low Oil Trip
Lower
3 It Qgssumed that gauge monitoring the OLTC oil volume will be

by the OLTC manufacturer and it may not the gauge
d¥ification in clauses 5.19.3.1 & .2.

5.19.4 ure Re Device

spring loaded diaphragm type relief device, Qualitrol Type 213 complete with
a SPDT alarm contact shall be mounted on tank near the top. It shall be
equipped with a flow deflector to direct oil downward and away from the
control cabinet location and any other operationally frequented locations.

A As an alternative, the Qualitrol Type XPRD pressure relief device
complete with an integrated directional discharge outlet and SPDT
alarm contact may be supplied.

2 The device shall be labeled "Pressure Relief Value" and the indication contacts
shall be wired to terminal blocks in the control cabinet.

3 A functionally similar device with one normally open electrical contact wired to
iiii terminals in the control cabinet shall be installed on any OLTC tank.
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5.19.5 Gas Detection/Protection
1 Sudden Pressure Relay (For Pressurized, Sealed Transformer Design)

A A Rapid Pressure Rise Relay, Qualitrol type 910, sampling the gas space
of the transformer tank, shall be supplied.

2 The SPDT contacts shall be wired to terminal blocks in the control
cabinet.

5.19.6 Pressure/Vacuum Monitor (For Pressurized, Sealed Transformer Design)
i A pressure-vacuum monitoring assembly consisting of th‘follall be
mounted on the side of the transformer tank: \

A Pressure/vacuum regulator c/w gauge, Qualit 70-35C (included
pressure/vacuum regulator type 351-2 cduiPe /vacuum gauge

type 050-35E), or utility approved qu\
2 Pressure-vacuum switch shall i SP®T contact for both a vacuum

alarm and a pressure alarm. poMt of the contacts shall be

adjustable.

3 An indicating type all be installed between the transformer
tank and the pressu regulator and gauge to allow calibration
of the ga t

4 The at eric@ide of the pressure/vacuum switch shall be connected
to a dehydgti reather.

5.19.7 Bushing Terminals\@gnnectors

i : @M ted on the Specific Technical Requirements data sheet, bushing
i onnectors shall be supplied.

5.19.8 S Arrester Mounting Brackets

Removable, surge arrester mounting brackets shall be supplied unless
specifically not requested on the Specific Technical Requirements data sheet.

2 Mounting brackets for the surge arresters shall be located as to provide, as a
minimum, the same phase metal to phase metal clearance as for the associated
bushings - as per clause 5.1.6.

3 The surge arrester mounting bracket shall include six mounting holes sized to

accept a %5" bolt, for the attachment of the surge arrester. These shall be on a
10" (254 mm) diameter bolt circle; with the first holes placed on a line oriented
perpendicular to the main tank and with two holes spaced 120°apart from the
first; and with the fourth holes placed 30° CW or CCW from the first hole and

iiii the last two holes spaced 120° apart from the fourth.
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5.19.9 Surge Arresters

i Surge arresters shall be supplied unless specifically not requested on the
Specific Technical Requirements data sheet. The mounting brackets supplied for
the surge arresters shall permit the same minimum phase metal to phase metal
clearance as for the associated bushings - as per clause 5.1.6.

2 The supplied surge arresters shall meet the following technical requirements:

A

13

14

.15

™

Designed and tested to ANSI/IEEE Std C62.11 [IEEE Std. for
Surge Arresters for AC Power Circuits (> 1 kV)]

Suitable for use under ANSI/IEEE Std C62.22 [IEE pplication

of Metal-Oxide Surge Arresters for AC Systems]

Station Class, gapless metal-oxide type. 6

Upright vertical mounting. %

3 bolt mounting on 10" bolt cir

A removable cap like top tergaal Weh 4 hole NEMA pad.

Eyebolt ground termi @ ting up to a #4/0 awg cu conductor.

Galvanize e alu um external hardware suitable for outdoor
use.

Porcelain or,polgher housing as per specific tech. Requirements data
sh

kage distance to be 21 mm/kvph-ph based on the rated phase
ase voltage of the associated winding, or as per spec. Tech. Reg.
a sheet

Min. Height shall be based on a max. Voltage stress of 60 kvph-
grd/meter of dry arc distance (i.e. Min. Height of 16.67 mm/kvph-grd)
based on the rated voltage of the associated winding, or as per Spec.
Tech. Req. data sheet

Max. Continuous operating voltage (mcov) as per spec. Tech. Req. Data
sheet

Energy absorption to be 5.0 kj/kvmcov up to 48 kvmcov and 9.0
kj/kvmcov above 48 kvmcov

Min. Residual, working cantilever strength of 675 n-m

Affixed manuf.'s nameplate identifying pertinent elect. & mech. Data.
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5.19.10 LV Cable Junction Enclosure

1 When specified on the Specific Technical Requirements data sheet, a weather
proof enclosure shall be provided for the termination of power cables up to 34.5
kV.

2 The enclosure shall be sufficiently spacious, as to provide the same impulse level

as the associated transformer winding. This is to eliminate the requirement to
cover the bolted connections to the associated bushings with electrica
insulating tape - so as to facilitate periodic, future disconnection andffe-
connection for maintenance testing.

3 Any requirement for internal bus bars to facilitate the suﬁp

ination

of multiple cable per phase shall be specified on the Spegjfi
Requirements data sheet.

5.19.11 NGR Mounting Bracket P

s data sheet, provision
f he transformer.

i When specified on the Specific Technical
shall be made for mounting a NGR on

ventilated stainless steel en
transformer and resistor weal
process.

ic physical details about the
ided as a part of the drawing approval

5.20 Tap Changer Controller

5.20.1 The Voltage Regulating Relygald®” tap changer controller) shall be as per the Specific
Technical Requir nts data sheet, or an approved equivalent with the features listed
below.

5.20.2 Contro @

Ban®entre: adjustable from 100 V to 135 V in 0.1 V increments.

ndwidth: adjustable from 1 Vto 6 Vin 0.1 V increments.

O Line Drop Compensation: R and X compensation; adjustable from -24 V to +24 V
in 1V increments. Z compensation available with adjustment of voltage raise
from OV to +24V, in increments of 1 V.
4

Time Delay: Definite; adjustable from 5 sec. to 120 sec. in 1 second increments.
Inverse; adjustable from 5 sec. to 120 sec. in 1 second increments.

.5 Inter-Tap Time Delay: Used to introduce time delay between tap operations
when control is in sequential mode; adjustable from 0 to 10 seconds in 1.0
second increments. Counter input required.
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.6 Selectable Outputs: continuous or pulsed. Normally, an output (raise or lower)
signal is maintained when the voltage remains outside the band. A pulsed
output is programmable from 1 to 5 seconds, in increments of 0.1 second.

7 Reverse Power Operation:

A Transformer LTC Application: Can be set to ignore or block operation
with reverse power.

2 Single-Phase Regulators: If "keep track" tap position indicati
applicable, unit may be set to "Regulate Reverse". This feat allo
separate set-points and regulation in the reverse dire t the
installation of source-side VTs.

.8 CT to VT Phasing Correction: adjustable from 0° to +3 x\crements

.9 Real-Time Metering: the following measurg:l a values are available
in real-time:

A Local Voltage * Loa
2 Load Centre Voltage °lo MW
3 Line Current Q kVAr, or MVAr

4 Power Fa Line Frequency

.10 Demand Mete menterval selected as 15, 30, or 60 minutes.

Thg¥ollowing drag-hand" values are stored with date & time stamp
veraged over 32 sec:

@ Minimum Local Voltage

Maximum Local Voltage

The following "drag-hand" values are stored with date & time stamp

and calculated over the demand time interval (15, 30, or 60 minutes) as
selected by the user:
A Maximum Primary Line Current

2 Maximum Load kW, or MW
3 Maximum Load kVAr, or MVAr
4 Maximum Load kVA, or MVA (and Power Factor at time of Max.

Load kVA, or MVA)
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.16 Paralleling: ma

17 VT Ratio ection:

11 Line Overcurrent Tap Change Inhibit: adjustable from

A 200 mA to 640 mA of line current for 200 mA CT, or
2 1.0 Ato 3.2 Afor 1 ACT display, and
3 5.0 to 16.0 A for 5 A CT display.

4 External auxiliary CT required for 1.0 A and 5 A CT inputs.

12 Voltage Limits, Tap Position Limits, and Runback: Overvoltage an der-

voltage limits are independently adjustable from 95 V to 135 /48
increments. Upper and lower tap position limits may be®et b @ i
position knowledge active. An adjustable dead-band (abo

limit) of 1V to 4 V is available, which can be used to s@
13 Voltage Reduction (i.e. Brown Out): three inde s, each adjustable

from 0% to 10% in 0.1% increments of the bx erlet-point.
.14 External Inhibit of Auto Tap Change: b oMatic tap changer operation in

response to external contact closur

.15 Sequential or Non-Sequen j non-sequential operation resets the
time delay upon momentary e ontact closure at the non-sequential
input.

d by circulating current method using separate

balancing equi jth external master-follower circuitry.

T correction from -10 V to +10 V in 0.1 V increments.

rogrammable Alarm Contacts: alerts to one or more of the following
system conditions:

.18 elf- AN, Output Contacts: alerts operator to loss of power or
I @ of control.
. Use
A Communications Block invoked, Block Raise Voltage Limit exceeded,
Block Lower Voltage Limit exceeded.
2 Voltage Reduction (any step) invoked, Reverse Power Flow condition

detected, Line Current Limit exceeded.

3 Tap Block Raise in effect, and Tap Block Lower in effect.

.20 Tap Position Knowledge: Transformer LTC: Unit receives a signal from a position
transducer.

.21 Operations Counter: a software counter increments by one or two counts (user-

selected) per close/open cam switch operation, and may be pre-set by the user.
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.22 Resettable Operations Counter: a second software counter, similar to the
operations counter, which may be reset by the user.

5.20.3 Inputs

| Control Voltage Input: nominal 120 V ac, 60 Hz (50 Hz optional); operates
properly from 90 V ac to 140 V ac. If set at 60 Hz, the operating system
frequency is from 50 to 65 Hz. The burden imposed on the input is 8 VA or less.
The unit should be powered from a voltage transformer connected at the
controlled voltage bus. The unit will withstand twice the voltage inpyff ToONgne
second and four times the voltage input for one cycle.

2 Motor Power Input: nominal 120 VAC to 240 VAC, 60 HZQS al) at up
Q.

to 6 A as required by the load, with no wiring changes regu

3 Line Current Input: line drop compensation is proy aMrrent transformer
input with a 0.2 A full scale rating. The bur@n i e current source is
0.03 VA or less at 200 mA. The input will wit A for two hours and 4
Afor 1 sec. h\

4 Circulating Current Input: parallel o of regulators or transformers is
accommodated by a current tra inpUt with a 0.2 A full scale rating. The
burden imposed on the curr® is®.03 VA or less at 200 mA. The input
will withstand 400 mA for t d 4 Afor 1 sec.

5.20.4 Outputs
| Raise Output: c e ofwitching 6 A at 120 VAC to 240 VAC motor power.

2 Lower O t: capable of switching 6 A at 120 VAC to 240 VAC motor power.

: utputs (2): one normally open programmable contact and one
sed self-test alarm contact; capable of switching 3 A at 120 VAC.

5.20.5 ndicato

ont panel LED indicators show the following control conditions: Out-of-Band
Raise, Out-of-Band Lower, Reverse Power Flow detected, and CPU OK.

Human Interface

1 Menu-driven access to all functions by way of three pushbuttons and an
alphanumeric display. There shall be programmable passwords available to
provide various levels of access to the functions.

5.20.7 Communications

1 Communication ports shall provide access to features, including metering,
software updates, and programming of all functions. This is accomplished via
iiii modem or direct serial connection for any IBM PC-compatible personal
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computer running the SCADA communications software. COM1 shall be
available with RS-232, RS-485, or Fiber Optic. COM2 is an RS-232 front port for
local communications.

5.20.8 Protocols

A The following standard protocols shall be included: BECO 2200, BECO 2179,
Cooper 2179 and DNP3.0. UCA2.0 protocol is available as an option. COM2 uses
BECO 2200 for local communications.

5.20.9 Communication Ports and Format Q

i The unit shall come with two RS-232 communications pd®ts @ d COM?2
a Communications via Direct Connection: %\
A Control via a serial "null mgdem, = a 9-pin connector

(DB9P) for the controller an WPDlidble connector (usually
DB9S or DB25S) for the P @Ptic communication using

A ssifie capability to allow networking of multiple tap
ch ontrols. Each tap changer control can be assigned an
address. Selected commands may be broadcast to all controls
on the network.

5.20.10 Applicy O
. TheQgntrol shall act as the monitoring point for all voltage, current, and related

power quantities, thereby simplifying operation while avoiding transducers and
ultiple Remote Terminal Unit (RTU) analog inputs. The protocols implement

half-duplex, two-way communications. This allows all functions, which would
otherwise require the presence of an operator at the control, to be performed
remotely. Capabilities shall include the following:

A Interrogation and modification of set-points.

2 Broadcast of commands, such as tap change inhibit and voltage
reduction (up to three steps) to networked controls.

3 Recognition of alarm conditions, such as voltage extremes and excessive
load.
4 Selective control of raise and lower tap change operations.
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.5 Re-configuration of the control, such as a change to the demand
integration time period or a selection of different alarm parameters.

5.20.11 Testing Specifications

Nl High Voltage: All input and output terminals will withstand 1500 VAC rms to
chassis or instrument ground for one minute with a leakage current not to
exceed 25 mA, for all terminals to ground. Input and output circuits are
electrically isolated from each other, from other circuits and from grougd.

2 Surge Withstand Capability: All input and output circuits are protec®Qg agaMst
system transients. Units pass all requirements of ANSI/IEEE C. 9

defining surge withstand capability.

3 Radiated Electromagnetic Withstand Capability: All S xtected against
electromagnetic radiated interference from porta mylhications
transceivers. ’S

A Control Accuracy Specification: Voltage M *0.7% in accordance with
ANSI/IEEE C57.15-1986 defining contr cu operation.

.5 ESD: Conforms to IEC 1000-4-2 S
5.20.12 Industrial Certifications
1 ULC/ CSA Listed
5.20.13 Environmental
i Temperaty@®: stated accuracies maintained from -40° C to + 80° C.

d accuracies are maintained up to 95% relative humidity (non-

inhibit fungus growth.

5.21 ont m g and Auxiliary Power

All internal circuit breaker wiring shall be clearly and consistently identified with respect
to the pole assignment, such that all equipment related solely to the operation of each
circuit breaker pole is readily identifiable as belonging to the function of that pole.

5.21.2 All wiring shall be switchboard wire, 600 V rated, 7 or 19 strand copper, moisture
resistant or thermosetting and be #14 AWG minimum, unless otherwise indicated.

5.21.3 All control wiring shall be minimum #14 AWG stranded copper (2.1 mm?2), secondary
wiring to the bushing current transformers shall be minimum #10 AWG stranded copper
(5.3 mm2) and all auxiliary power related wiring shall be copper and comply with the
iiii minimum sizing requirements of C22.1 - Canadian Electrical Code PartI.
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5.21.6

5.21.7

5.21.8

5.21.9
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All external auxiliary power and control wiring will be routed in conduit or feed-through
wire-way to the control cabinet.

Rail mounted terminal blocks shall be supplied complete with required blanking plates,
insulating plates, end blocks and tags. A minimum of 20% spare terminal blocks shall be
supplied on each terminal strip, or as directed during the drawing approval process.

All fuse blocks shall be the dead front type, Cooper-Bussmann "Red Spot" series, or
equivalent and capable of accepting the following CSA approved Cooper-Buss
fuses, or equivalent:

Up to 20A RS20H Holder (1-20A)_CIF21 HRC Form |
Class CA flﬁ
Up to 30A RS32H Holder (25-30A)_CIHO7 HRC For,

25 to 60A RS63H Holder (35-60A)_CIKO7 H 600VAC
& SE,
60 to 100A | RS100H Holder | (80-100A)_CIK14 I 600VAC
K fuse,
The following terminal blocks, or Engineer affgov eidmuller or other equivalents
shall be used:
i Control Circuits - Phoenix a UK-16 (single screw)

2 Current Circuits, ct Type URK-ND2 (double screw)

All blocks with voltages above 1
to prevent accidenigl cont

AC or 125VDC shall be fitted with insulating covers

Insulated wir ors shall be used for terminating wires on device terminals.

A evices shall be terminated compression, insulate wire connectors.
SoMgred terminals shall not be permitted.

Terminals shall be CSA certified for use with size of copper wire being
erminated and also feature colour-coded insulation, crimp-able PVC or nylon
shroud, 600V rating.

3 Three type of compression terminals may be used. Their use and specific
functional application shall be as specified in the Specific Technical
Requirements data sheet:

A1 Ferrule - connections to mechanical connectors (i.e. rail mounted
terminals)

2 Ring - connections to screw and stud terminals

3 Fork - connections to screw and stud terminals
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4 Acceptable terminals to be used are as follows:

Ferrule Terminals Ring Terminals Fork Terminals
Burndy Type YF-I Burndy Type TP Burndy Type TP-F
Phoenix Contact Type Al Penn Union Type R6A Penn Union Type BS6
Approved Equivalents... | Approved Equivalents... | Approved Equivalents...
.5 Terminate no more than two wires to any one stud or terminal unless the

terminal is expressly identified by the manufacturer as being suitable
additional terminations.

Rating Plate *

5221

5.22.2

5.22.3

5.22.4

5.225

Inspection and

5231

The nameplate shall be fabricated from stainless steel, and per N raved with
data in accordance with CSA C88.

A schematic representation of main winding and Cligcon g shall be shown on
nameplate. Ratios and polarities shall be indicated fdRgll'c t transformers. The
Owner purchase order number shall be stamped e eplate.

dance shall be shown, based on the

Measured values of positive and zero sequ
i nces between windings shall be

ONAN rating. Positive and zero seqygen
shown.

A label made of laminated plastig app™. 3 mm x 75 mm, with white letters on a black
background, indicating vel Il along with date of test shall be affixed near
the rating plate.

When a load tap chgnger i ied, a separate nameplate with data in accordance
with CSA C88, sh e mounted on the tap changer or the tap changer control cabinet.

erson a purchase order shall be tested in accordance with CSA C88 but
ons and additions described below:

All transfo
modific

esistance: Resistance measurements shall be taken at all tap positions. Phase
to phase and per phase resistance values shall be recorded.

2 Ratio: Ratio shall be measured at all tap positions.

3 Excitation Current: Excitation current shall be measured at 100%, 105% 110%
and 115% of the rated voltage at principal tap connection.

4 Excitation Loss: Excitation loss shall be measured at 100%, 105% and 110% of
the rated voltage at principal tap connection.

.5 One Hour Excitation: This test shall be performed on all transformers.
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.10

13

Positive Sequence Impedance: Positive Sequence Impedance tests shall be
performed for maximum boost, nominal and maximum buck positions of the
OLTC with off circuit tap switch, if provided, in the nominal ratio position.

Zero Sequence Impedance: Zero Sequence Impedance tests shall be performed
for maximum boost, nominal and maximum buck positions of the OLTC with off
circuit tap switch, if provided, in the nominal ratio position.

Load Loss: Load loss shall be measured at rated load and at rated volta

Temperature Rise: Temperature rise test shall be performed on all

before and after each temperature rise test, as follow

transformers.
*
Gas in Oil Analysis: Samples for dissolved gas in oil analési& aken both

Test
Bottom
Before Temperature Rise Test 0
After Temperature Rise Test 2

A The "Before" samplg
and bottom, will be 3
will be retained fo S

The remaining top and bottom samples
er analyses, if necessary.

2 The pas crit s be an increase in gas content during the
tempergtu est of less than the following maximum limits:
ponent PPM
Hydrogen (H2) 10
Methane (CH4) 1
Ethane (CoHe) 1
Ethylene (CoHa) 1
Acetylene (C;H3) 0
Carbon Monoxide (CO) 25
Carbon Dioxide (CO3) 150

Induced Potential Test: The tap changer shall be set to include full winding for
this test. A three phase test shall be performed. The test voltage and duration
for these transformers shall be as required by CSA Std. C88.

Partial Discharge: In addition to RIV, partial discharge measurements using the
apparent charge method shall be recorded. Apparent charge shall not exceed
500 pC.

Lightning Impulse (Full Wave): Lightning Impulse tests shall be performed on
all transformer terminals including neutrals.
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14

.15

.16

.17

.18

.19

Chopped Wave Impulse: The chopped wave test is not a routine CSA C88
requirement and shall be performed when specified in the Specific Technical
Requirements data sheet. Crest of the chopped wave shall be same as that of
the Lightning Impulse wave. The minimum time to flash over shall be 3
microseconds.

Core Insulation: Core insulation tests (minimum 1,000 Volt insulation tester)
shall be repeated after transformer is loaded on the carrier immediately prior to
shipping. Results to be shown on test report, including the resistance gad
voltage of tester.

Insulation Power Factor: Insulation power factor tests for thef

winding shall be performed in accordance with ANSI C57ﬂ 9 %
with guard circuit). The power factor value measured a
between 20°C to 30°C and corrected to 20°C shall notfx >

0.

Bushing Power Factor: Power Factor testsghall@e ed for all capacitive
bushings with a power factor recorded on th&gushi ameplate and recorded
in the test results. This test shall be con &both the "C1" and "C2"

capacitances.

Sound Level Test: When spgcifigg Specific Technical Requirements data

sheet, a sound level test sha

Pressure Test: A pressyge te e tank and cooling system shall be
performed usin il aghin. initial temperature of 50°C and at a pressure
of 35 kPa (5 psi g edTor a period of 24 hours. If any leaks appear they
shall be repaire d thglest shall be repeated.

Vacuum ¥gBt: A vacuum test shall be performed on all tanks and cooling
syste ed for vacuum filling.

r sformers: Current transformers shall be tested after installation in
th®gower transformer from their terminals in the control cabinet. The tests
shall'®e conducted in accordance with CSA C13. The following tests are
required:

1 Ratio Test

2 Polarity Test

3 Saturation Curve

4 Applied Potential Test
.5 Induced Potential Test
.6 DC Resistance
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.22 Winding Temperature: The results of calibration tests on winding temperature
devices (hot spot indicator) shall be shown on the test report.

.23 Control Wiring Insulation Test: Control wiring shall be tested at two times the
rated circuit voltage plus 1000 volts (1500 V minimum) 60 Hz to ground for one
minute.

.24 Functional Tests: Secondary circuit wiring of fans, etc. shall be checked to
ensure correct functioning from initiating source to actual component gperation
from terminals for Owner connection.

.25 Paint Thickness: The thickness of the external paint coating s

at 12 locations selected by the Purchaser or his represenﬁa

acceptable thickness shall be 0.115 mm).

S sh@ be supplied to
ronic copy in the

5.23.2 Upon completion of tests, two paper copies of official test
the Purchaser at the same address as for final drav\'@gs; n
or an ftp site. A copy

Adobe ".pdf" file format shall also be sent via e-mail #a
shall also be included in all paper copies of the in tl nual. The test results shall

show all tests conducted in accordance with thg ec tlon.

5.24  Drawings

5.24.1 The following drawings are requiregfo al:
1 Outline and Gen ssmbly:
A This dr shashow transformer assembly details including mass,
dimension ion of accessories, hand-holes, manholes, centre of

gty lifting & moving details, etc. This drawing shall also indicate the
jsce from the underside of the top cover to the top of the oil for the
x and 25°C oil levels marked on the main tank oil level dial.

2 f erials:
A This shall include, but not be limited to the following:
O A Rating, type, leakage distance, model and manufacturer of the
bushings
2 Type, catalogue no., material and manufacturer of connectors,
when supplied.

3 Type, catalogue no., manufacturer of accessories, e.g. gauges,
indicators, pressure relief devices, breathers

4 Type, catalogue no., manufacturer, size and material of valves,
pipes and fittings

iiii .5 Type, rating, model and manufacturer of OLTC
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.5 Shipping Drawi

o

N

00

.10

A1

.6 Quantity, rating, capacity and manufacturer of fans, pumps

7 Type, catalogue no. and manufacturer of control switches,
terminal blocks, fuses, instruments and relays in the control
cabinet(s)

3 Nameplate Diagram:
A4 Schematic Diagrams:

A As a minimum, schematic diagrams shall be provided for loNgtap
changer control, cooling (fan and pump) control, windj ture
indication and alarm and indication contacts.

2 These schematic drawing shall clearly indicat connection
terminals, if applicable.

3 Each of these schematics shall be cg I ngl preferably,
represented on a single drawing s "\ ematic diagram requires
more than one sheet, the inter ts®ommon to each combination
of drawing sheets shall be ¢ strdted on each.

4 Incomplete schema ions or partial schematic

representations usij
acceptable.

awing interface points are not

Rating, typ age distance, model and manufacturer of the bushings
S ing heights, width, length and base dimensions

ping weight of heaviest piece
Centers of gravity in shipping condition
Location of jack steps, rolling areas and blocking areas.
Slinging requirements and restrictions, if any, for crane off-loading.
Position of gas bottles, regulators and gauges if shipped gas filled.
Details of gas shipping conditions and pressure checks to be made.
Status of OLTC compartment as to whether oil or gas filled.
Location of core ground, test link.

Complete Bill of Materials indicating parts shipped separately.

Position of impact recorders installed for shipment.
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.6 Drawings for approval shall be distributed to the Purchaser, as per the

following:
A Two (2) paper copies to Purchaser
2 One (1) electronic copy to Purchaser
3 In a file format conforming to the following order of preference:
A ".dwg" AutoCAD file format
2 ".pdf" file format
L 2
3 ".dxf" file format
7 Final drawings shall be distributed to the Purchaser, a following:
A Two (2) paper copies to Purchaser ® %
2 One (1) paper copy in each Instryfti XUM
3 One (1) electronic copy to Pghas
4 In a file format confo @ he following order of preference:
1 ".dwg" qutoCAfile format
2 format along with a ".dxf" format file
.5 Forgdf file caled dimensional drawing, the required sheet size shall
5.25  Instruction Ma aIsO
5.25.1 The ins& manual shall include the following:

Instructions for receiving storage and initial oil filling.
Detail of accessories supplied with the transformer.
3 Drawings and details of the radiators supplied with the transformer, including

overall dimensions, surface area, mounting flange details and centre-to-centre
spacing, and weight: empty and filled.

A4 Details of pumps, motors and fans.

.5 Details of gas detection relay.

.6 Details of de-hydrating breather(s).

7 Details of bushing current transformers.
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.8 Drawings and instructions for bushings.

9 Details and instructions for the tap changers including control devices.

.10 Details of gaskets, including list, material, thickness and dimensional details of
all gaskets.

A1 List of all valves including size, manufacturer and type number, ads appropriate.

12 Procedures to calibrate and adjust switches, contacts, oil level gauge

temperature indicators, etc.

13 Procedure to test and calibrate winding hot spot temper@ure
.14 Test reports. \
.15 Spare parts lists complete with all reference nu S

.16 All approved drawings.

17 Other Drawings

de internal assembly drawings for the
e. These drawings may be non-
#fidential" and shall include the following:

A The instruction mar
Purchaser's use for m3
dimensional and m

A side ass - High Voltage and Low Voltage

2 Inside mbly- Plan and End Views

Connections to series-multiple terminal board and tap switches,
Q if so equipped.

ddition to, or in lieu of, high resolution photographs may be

\& included in the instruction book documenting various views of the

finished core and coil assembly, including as a minimum, the four side
views.

. nstruction manuals shall be distributed to the purchaser, as per the following:

i One (1) electronic copy in a ".pdf" document file format to Purchaser
2 Two (2) paper copies to Purchaser
3 Two (2) paper copies with the unit

5.26  Shipment

5.26.1 Transformers shall be shipped dry air filled, unless mutually agreed and specified

iiii otherwise on purchase order(s).
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5.26.2 For transformers shipped filled with dry air, the following shall apply:

5.26.3 Transformers shall be shipped dry air filled, unless mutually agreed and specified
otherwise on

1 Gas pressurization shall be sufficient to keep transformer dry during shipment
and for one month after arrival.

2 Pressure gauges, valves and gas cylinder physically attached to the transformer
and suitably protected from damage shall be supplied for replenishing’s
pressure during transit and storage.

3 Type of gas, initial pressure and temperature, as well as ®ini @ fsure
requirements, shall be tagged to the cylinder in a weather ner.

A Instructions shall be provided for the initial tests o a@essure and
moisture requirements).

5.26.4 A three way impact recorders positioned to preve ring transit shall be
mounted on all transformers shipped by rail. T e®shall be removed only in the

i The Purchaser reserves the
attached impact recorder
method of shipment.

s own solar powered, magnetically
the manufacturer without regard to the

5.26.5 When auxiliary equipmft s ings, conservator tank or radiators are shipped
separately, each contai all i@ clearly marked with the Purchase Order and Serial
Number of the transforme g hich it is associated. A detailed packing slip shall
accompany each ment.

5.26.6 Any auygi not designed for indefinite outdoor storage shall be packed
separa ontainer clearly marked "for indoor storage." For parts requiring
special ulis during storage, the details shall be shown on the outside of each

iner, o
In tions."

a durable envelope attached to the container and labeled "Storage

6. & e a transformer is shipped, all the necessary drawings and information relating to
tion of oil filling valves and vacuum pump attachments with complete oil filling
instructions and special precautions must be sent to the Purchaser. All drawings
necessary for the handling and assembly of the transformer including internal
arrangement shall be shipped to the Purchaser prior to shipment of the transformer.

5.26.8 The method of oil shipment will be as specified in the Specific Technical Requirements
data sheet. Arrangements for oil shipment must be confirmed with the Purchaser prior
to shipment.

5.26.9 A spare set of gaskets for use during site assembly shall be shipped with the unit.
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II. SITE PREPARATION AND COMMISSIONING

1 OVERVIEW
1.1 General

1.1.1 In general, provide electrical services in the installation, testing, and commissioning of
the Substation Transformers at the Place of Installation.

1.1.2 The scheduling of all work shall be coordinated with the Owner to ensure tiNgdela
due to any and all Owner-supplied materials are minimized and that n S
caused by interference between persons operating on site unde@iff tracts.

1.1.3 The Vendor shall allow a maximum of ten (10) Working Days f@llation, or

indicate with the Bid Submission if more time is required and d accordingly.

1.1.4 The Vendor shall allow a maximum of five (5) Workﬁ D%he Testing and
Commissioning, weather-permitting. \

1.1.5 Note that the work shall also include the sup ins®@llation of sundry items and all
items that are required elsewhere in these spgifica®ons or related drawings, or that are

1.1.6 The Vendor is asked to provide a peQ e for site supervision of the services
detailed in the Installatiogg at the Owner deems necessary to remove
i ical Specification document.

1.1.7 Note that the work shall alsg i de the supply of all test equipment to fulfill the
requirements of t ontract.
e deemed unacceptable, whether due to test conditions,

% uired correction of an equipment deficiency, the Vendor shall be
orm®eating the applicable test or tests.

1.1.8 Should gny t
Vendo
respon

119 T endor and the Engineer shall review all tests prior to the testing personnel leaving

S
1.2 9 ith Standards and Codes

1.2. The installation, testing, and commissioning shall confirm that the Product conforms to
or exceeds the applicable requirements of the current edition of all standards and codes
contained herein where applicable.

1.2.2 The Vendor shall adhere to the following standards during the process of testing and
commissioning:

A Prince Edward Island Standards

iiii A Prince Edward Island Occupational Health and Safety Act
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2 Prince Edward Island Labour Act

2 CSA Standards

A C22.1-06 Canadian Electrical Code Part |

2 C22.3 Canadian Electrical Code Part llI

3 Z2462-08 Workplace Electrical Safety

A4 C88-M Power Transformers & Reactors
3 ANSI/IEEE Standards ¢

A C57.12.90 Test Code for Liquid-I &istribution,
Power, and Regulating Transformers

Outdoor Power Apparatus Bushin

2 C57.19.00 General Reﬁ'r\ synd Test Procedures for
3 C57.12.90 Test or (Muid-Immersed Distribution,
Power, and Regulating Trans\gme

4 C57.19.00 | Requirements and Test Procedures for

Outdoor Power Ap B¥Shings
.5 Std. Nog¥/2 Guide for Surge Withstand Capability (SWC)
Tests

2 INSTALLATION
2.1 Scope of Work

2.1.1 The BidderQgall identify in the Quotation all Subcontractors to be used in the
llation process.

1. d dress power transformers as defined in Section ii herein.

Dressing shall include installation of all necessary components shipped loose
with the transformer. Vendor shall be responsible for supply and placement of
the crane for off-loading the transformer, including, but not limited to, the
addition and removal of temporary fill for the use of out-riggers.

2 Dressing shall include installation of the provided surge arresters and grounding
of the arresters to the tank.

3 Termination of high and medium voltage phase conductors and low voltage field
cabling shall be by others.

iiii 2.1.3 Install lamicoid nameplates on the substation transformer as indicated.
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2.1.4  All sundry materials, components and parts required for the on-site installation shall be
supplied by the Vendor.

1 All sundry materials, components and parts required for the on-site installation
shall be new and of the highest quality and of current and readily available
manufacture. Vendor shall clearly indicate the name of the manufacturer's
catalog/serial number of each component, quantity, rating and type of
components on the package that is being furnished.

2.2 Remediation

2.2.1 The Vendor shall be responsible for any and all remediation following
completion of the installation required to provide a fully operati& | d

3 SITE TRANSFORMER TESTING 6

3.1 Equipment ¢

3.1.1 The Vendor shall be responsible for the supply
limited to the following:

ipment including but not

| 10 kV Doble Type pf Test S 3 pt)
.2 Meggar Test Set (or equival
3 Fluke Meter (orffquiv
4 Three-phase genergtor
.5 Current r
.6
Te cables
° isconnect switch
g Current transformer tester.
3.2 cedures
.1 General
A The Vendor shall test the power transformer, insulating oil, and all accessories
to the satisfaction of the Engineer as defined herein; the Vendor shall indicate
and include any additional Vendor-recommended tests with the provided Bid.
2 The Vendor shall provide the qualifications of the field testing team to the

iiii Engineer prior to engagement of the testing agency.
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3 The Vendor shall not perform any test during weather conditions that would be
deemed detrimental to the accuracy of the test.

4 All test results shall be provided to the Engineer in written form within 24 hours
of completion by fax or email. If neither method is readily available, the
Engineer shall be informed and the results forwarded to the Engineer at the first
available opportunity.

.5 Submittal of the test results notwithstanding, the Engineer shall be infgrmed
immediately of any readily-apparent deficiencies noted by the tests

.6 All test reports shall include the following information: . O
. Name of testing firm. \

1
2 Date of test. 6
3 Ambient temperature at time of teg %
4 Relative humidity at time of tes \
.5 Weather conditions at time est (We. rain, clear, cloud cover, etc.).
.6 Confirmation that tes hre acceptable.
7 Initialled by Vend

3.2.2 Transformer Testing

A The Vendogshall be uired to provide the following tests, in addition to a
visual ins(ggtion, on the Transformer and its auxiliary devices:

%O

ing Tests

A Insulation/Power Factor Testing: Using Doble test set (or
equivalent) at a 10kV test voltage, measure the power
factors/capacitances of each transformer winding in picofarads

2 Dielectric Testing: Required test results measured at one (1)
minute for five (5) equally spaced voltage levels not exceeding
two-thirds of the energized winding's rated voltage:

A Leakage current (micro-Amperes)

2 Insulation resistance (mega-Ohms)

3 Energized winding to tank (Volts)

4 Energized winding to grounded winding or windings (V)
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.5 Repeat test procedure for each of the following

conditions:
Test No. 1: Test No. 6:
HV shorted and energized XV shorted and energized
XV and YV shorted and HV shorted and guarded
grounded. YV grounded.
Test No. 2: Test No. 7:
HV shorted and energized YV energized
XV shorted and guarded HV and XV gfbrteX
YV grounded. groundegd
Test No. 3: '@st
HV shorted and energized YV

XV shorted and grounded
YV guarded.

Test No. 4:
XV shorted and e% i V energized.

HV and YV short \ XV shorted and guarded.
grounded. HV shorted and grounded.
Test No. 5;

and grounded.
rted and guarded.

3
d-phase current (IR, milli-Amperes)
2 Yellow-phase current (Y, milli-Amperes)
3 Blue-phase current (IB, milli-Amperes)
4 Phase-to-phase voltage (Volts).
4 Vector Grouping Test: Required test results (H1 connected to

X1):

O A Voltage H2 - X3 (V)
2 Voltage H3 - X2 (V)
3 Voltage H1 - H2 (V)
A4 Voltage H2 - X2 (V).

.5 Positive Sequence Impedance Test: Required test results:

1 %Z(H - X)1.
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.6 Zero Sequence Impedance Test: Required test results:
1 %Z(H - X)0
2 %Z(H - Y)0
3 %Z(X - YT)O.
7 Turns Ratio Test: Test transformer ratio; confirm all tap changer
tap ratios.
2 Core Ground
*
A Megger Test
A Using the Megger Test set (o nt), measure the
impedance from the cor, 0 n addition to the
same test perform&i r -loading at the Place of
Installation. \
3 Current Transformer Tests
A The Vendo the following tests on each

g J
transforme @ taps, based on the Manufacturer's
recommen teQ¥Tocedures:

st
2 agnetization Curve Test
3 Secondary Resistance Test

4 @ ings

A

Insulation/Power Factor Testing: Using Doble test set (or
equivalent) at a 10kV test voltage, measure the power
factors/capacitances of each transformer bushing (H1, H2, H3,
X0, X1, X2, X3, Y3) in picofarads.

Operational Test

.5 Winding Temperature Gauges
A

CBCL LIMITED
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A1 The Vendor shall test each set point and reset point for
all winding temperature gauges and record the results.

2 The Vendor shall record discrepancies between the
listed and actual winding temperature gauge settings.
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.6 Oil Temperature Gauges
A Operational Test

A The Vendor shall test each set point and reset point for
all winding temperature gauges and record the results.

2 The Vendor shall record discrepancies between the
listed and actual winding temperature gauge settings.

7 Liquid Level
1 Operational Test L 2
A The Vendor shall test the ope andgset points of
the main tank liquid level indi d record the
results. .

2 The Vendor shall te and reset points of
the tap change indicator and record the

.8 Gas Alarm and Trip
A OperationalQgst

dor shall test the operate and reset points of
e rapid pressure rise alarm contact and record the

sults.

2 The Vendor shall test the operate and reset points of
the rapid pressure rise trip contact and record the
results.

9 Radiator Fan Motors
A Operational Test
O A The Vendor shall test the performance of the stage 1
fan bank and record the voltage and current of each
phase during operation.
2 The Vendor shall test the performance of the stage 2

fan bank and record the voltage and current of each
phase during operation.
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.10 Hot Spot Compensation Current Transformers
A Functional Test

A The Vendor shall apply current to the winding
monitored by the Hot Spot Compensation CT.

2 The Vendor shall observe the temperature of the
winding at elapsed times of 0, 5, 10, 15, 20, 25, 30, 35,
40, 45, and 50 minutes.
A1 Tap Changer Tests (as required)

A Functional Tests

A The Vendor shall manually co
changer and exercige th aising and lowering

the tap positions th \eir ull range of operation.
2 rrect automatic operation

e Vendor shall enter the following set-points,
rovided by the Engineer, into the tap changer control
mechanism:

e Band centre (volts).
e Bandwidth (volts).
¢ Time delay (seconds).

.5 The Vendor shall apply a simulated voltage signal to the
on-load tap changer control and observe that the

O operation is in accordance with the above mentioned
set-points.
.6 The Vendor shall test the automatic operation of the
on-load tap changer through the full range of operation,
both raising and lowering.

7 In addition to testing the operating handle mechanism,
the Vendor shall test the operation of the electrically-
controlled Manual Raise and Lower pushbuttons
through the full range of tap positions.
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2 CSA-C88 Defined Tests

A1 The Vendor shall include the tap changer in all listed
transformer tests or otherwise repeat the test for the
tap changer.

12 Qil Testing

A Dielectric Strength Test.
2 Oil Power Factor Test.
3 Contaminant Test *
A Following all other required tgg®¥ a s le of the
transformer insulating oil sha n and tested for

moisture and disso&ed S tdm®including but not

limited to the follo \

etylene (C;H,)
3.3 Commissioning

3.3.1 Co-ordination with Source Utility

i hall be responsible for providing for the Source Utility inspection of
ing testing and commissioning, and prior to energization, if
app/Mmble.
3.3.2 r tion with Local Electrical Inspection Authority

The Vendor shall be responsible for providing for the Local Electrical Inspection
Authority inspection of plant following testing and commissioning, and prior to
energization, if applicable.

3.3.3 The Vendor shall note that the Local Inspection Authority is a separate entity from the
Source Utility.

3.3.4 The Vendor shall be responsible for providing for a Field Certification of plant following
testing and commissioning, and prior to the Local Electrical Inspection Authority
inspection of plant, if applicable; Field Certification shall be performed by a recognized
Authority as deigned by the Local Electrical Inspection Authority at the time of

iiii commissioning.
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i Current recognized Field Certification Authorities include:

A CSA
2 Entela
3 QPs

3.3.5 Release for Energization

i The Contractor shall issue a formal letter of Release for Energizatio the
Engineer, upon fulfillment of the following conditions:
*
A Substantial Completion of the Work. \
2 The Engineer's acceptance of the initial field t ts as complete to
the requirements of the Contract Docu S
3 The Contractor's review and approyal h d test results as

acceptable for energization and ioWef the Product.

4 Confirmation of Source Aut ection and rectification of any and

all noted deficienci

.5 Receipt of written a®ep of installation by the Electrical Inspection
Authority,

3.4 Documentation

3.4.1 Official Test Result

| Initig rts provided to the Engineer within 24 hours of completion
ding, the Vendor shall provide six (6) copies of final, official test

d @
el Pe-written with the Vendor's signature of approval, to the Engineer
I

fo ing the completion of Testing.
&ve Vendor shall include the results of all on-site testing described herein, and

the information defined in Part B, Section iii, Clause 3.2.1.6.

. The Vendor shall include with the test results a description of the test
performed or indication that the test was performed as defined by this
document, as well as name the equipment used to perform the test.

A1 The Vendor shall accompany the official test report with written
approval that the field test results have been reviewed and the power
transformer and all accessories have been found acceptable for
energization and operation, including the Appendix 4, Formal of Release
for Energization.
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APPENDIX 1

TECHNICAL RESPONSE DATA SHEETS

1.0 TRANSFORMER RATING Item No.

11 Manufacturer

1.2 No. of Phases and Frequency )

1.3 Rated Capacity @ 65°C / / MVA
1.4 Cooling / 4 }\7
1.5 H Winding - Voltage and Connection ’kV, O

1.6 H Winding BIL - Line End and Neutral End N, kv
1.7 X Winding - Voltage and Connection %

1.8 X Winding BIL - Line End and Neutral End ¢ kv, kv
1.9 Regulation @ 0.80 PF

1.10  Estimated Hot Spot Temp. Rise °C

1.11  Exciting Current at Rated Voltage A

1.12  Magnetizing kVA at Rated Volta kVA

1.13  Impedance H X %

1.14  Zero Sequence Impedance @ X %

1.15 Guaranteed Nogoa kW

1.16  Guaranteed Lo SS AN kW

1.17 Load Los aximum Rating kw

1.18 uxil es @ Maximum Rating kW

1. evel @ ONAN Rating dB

1.20 ise Level @ Maximum Rating dB

1.21  Compliance to Standards (CSA C88)

1.22  Compliance to Standards (Other)
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APPENDIX 1

TECHNICAL RESPONSE DATA SHEETS

2.0

2.1

2.2.1

2.2.2

2.3.1

2.3.2

2.4

2.5

2.6

2.7

2.8

2.9

2.10

2.11

2.12

2.13

2.14

2.15

2.16.1

2.16.2

2.1

2.18

2.19

2.20

TRANSFORMER CONSTRUCTION Iltem No.

Type (i.e. Sealed, Conservator)

H Winding Material

H Winding Type

X Winding Material

X Winding Type

*
Top Pressure Plate is a Single Ring? \
Bottom Pressure Plate is a Single Ring?
Static Plate is required and included? )

Fault Level Rating for Winding Bracing Design

Winding to Cable Connection , brazed , formed

Winding to Cable Connection , brazed , formed

Cable to Cable Connection crimped , brazed , formed

Type of Core Design (i.e. Shell, @re

Thickness of core steel laminations

Is the core steel etched?

Stepped supp rof the core?

Top to b@gtgm “cor mp ties” internal / external to windings
Doe g include through bolts?

3 a
0 , if installed, meet clause 5.12.6?

nsity @ Rated Voltage

Flux Density @ 115% Rated Voltage

Does operation at 110% voltage meet clause 5.12.1?

Number of Cooling Fans per Stage
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APPENDIX 1

TECHNICAL RESPONSE DATA SHEETS

2.21 Fan Motor Rating W, HP
2.22 Fan Motor Voltage and Phase Vv, Phase
2.23 Fan Motor Current FLA and LRA A, A
2.24  Mass Core kg

2.25 Mass Core and Coils kg

2.26  Mass. Tank and Fittings kg

2.27  Oil Mass/Volume "\ litres
2.28 Total Mass

2.29  Shipping Mass of Heaviest Piece g

2.30  Transf. Shipping (oil/gas filled, by truck/rail/...)

2.31  Qil Shipping (by tanker truck/rail, barrels...)

2.32  Top-up Oil Shipping (in unit, barrels...) Q
2.23  Oil Manuf. and Type (if supplied with UVQ ,
e)

2.34  Manufacturer Supplied Impact ffeco

Q
il

&
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APPENDIX 1

TECHNICAL RESPONSE DATA SHEETS

3.0 TAPS Item No.
3.1 Series/Parallel Tap Switch or Tap Board (if supplied)
3.1.1 Type switch / tap board

3.1.2 Winding

3.1.3 Range %

3.1.4 No. of Steps

3.1.5 Manufacturer (if switch) *

3.1.6  Model (if switch) \
3.1.7 RatedBIL

3.1.8 Rated Voltage kv
3.1.9 Rated Current A

3.1.10 Temperature rise @ rated current Q C
\)f

3.2 Off Circuit Tap Switch or Tap Bffard (i
3.2.1 Type switch / tap board

3.2.2 Winding

3.2.3 Range %

3.2.4 No. of St

3.2 W|tch)

3.2. tch)

3.2. Rated BIL kv
3.2. Rated Voltage kv
3.2.9 Rated Current A
3.2.10 Temperature rise @ rated current c
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APPENDIX 1

TECHNICAL RESPONSE DATA SHEETS

3.3 Load Tap-changer (if supplied/required)

3.3.1 Manufacturer

3.3.2 Model

3.3.3 Type (Resistor, Reactor)

3.3.4 Winding

3.3.5 Range

3.3.6 No. of Steps

3.3.7 RatedBIL

3.3.8 Rated Voltage

3.3.9 Rated Current

3.3.10 No. of Operations @ Rated Current

3.3.11 Temperature rise @ Rated Current

3.3.12 Rated Overload Current

3.3.13 No. of Operations @ Overload @irre

3.3.14 Type of Diverter switch (i.e. oil or v

3.3.15 Oil Mass/Volume

3.3.16

3.3.17 se

3.3.18 Relay Manufacturer

Motor V e
Volta Ui
3.3.19 3 lating Relay Model

3.3. Load Drop Compensation provided?

3.3.21 Brown Out Control provided?

3.3.22 Parallel Operation provided?

Oil Manufactu pplied with unit)
and

contact)

litres

Phase
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APPENDIX 1

TECHNICAL RESPONSE DATA SHEETS

4.0

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10

4.11

4.12

4.13

4.14

4.15

4.16

4.17

4.

4.19

4.20

4.31

4.32

4.33

TRANSFORMER BUSHINGS Iltem No.

H Bushing Manufacturer

H Bushing Type / Cat # ,

H Bushing Style Draw-Lead / Bolt-On

H Bushing BIL kV

H Bushing Current Rating <,
H Bushing Creepage (offered) %
H Bushing Dry Arc Distance (offered)

H Bushing Colour

H Bushing Top Terminal Description & Material ,

H Bushing Terminal Connector Manuf. / Cat ,

Ho Bushing Manufacturer

Ho Bushing Type / Cat # ,

Ho Bushing Style Draw-Lead / Bolt-On

Ho Bushing BIL kv
Ho Bushing Curren™gating A
Ho Bus 'age (offered) mm

ry Arc Distance (offered) mm

ing Colour

Bushing Top Terminal Description & Material ,

Ho Bushing Terminal Connector Manuf. / Cat # ,

X Bushing Manufacturer

X Bushing Type / Cat # ,

X Bushing Style Draw-Lead / Bolt-On
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APPENDIX 1

TECHNICAL RESPONSE DATA SHEETS

4.34

4.35

4.36

4.37

4.38

4.39

4.40

4.41

4.42

4.43

4.44

4.45

4.46

4.47

4.48

4.49

4.50

X Bushing BIL kV
X Bushing Current Rating A

X Bushing Creepage (offered) mm
X Bushing Dry Arc Distance (offered) mm

X Bushing Colour

X Bushing Top Terminal Description & Material ,
X Bushing Terminal Connector Manuf. / Cat # ’

Xo Bushing Manufacturer

Xo Bushing Type / Cat # )

Xo Bushing Style awXgad / Bolt-On

Xo Bushing BIL kv
Xo Bushing Current Rating A
Xo Bushing Creepage (offered) mm
Xo Bushing Dry Arc Distance (offer mm

Xo Bushing Colour

Xo Bushing Top

Xo Bushi%mina

dcription & Material )

onnector Manuf. / Cat # ,
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APPENDIX 1

TECHNICAL RESPONSE DATA SHEETS

5.0 CURRENT TRANFORMERS Item No.
Bushing Qty (/Bushing) Ratio Accuracy
5.1.1 H (LocationA)
5.1.2 H (LocationB)
5.1.3 H (LocationC)
5.1.4 H (Location D) *

5.1.5 H2 (Location E) (WTI)

\S

5.2.1 Ho (LocationA)
5.2.2 Ho (Location B) Q
5.2.3 Ho (Location C) 0

5.2.4 Ho (Location D)

5.3.1 X (Location A)
5.3.2 X (Location
533 X

(Locaian C)
534 X | &

5.3. X1 cation E) (LDC)

5.3.6 X2 (LocationE) (WTI)

CBCL LIMITED

Consalting Engineers 69-12.47 KV SUBSTATION TRANSFORMER — APPENDIX 1
o Summerside Substation Transformer — 69-12.47 kV Substation Transformer




APPENDIX 1

TECHNICAL RESPONSE DATA SHEETS

54.1
5.4.2
543

54.4

551

5.5.2

5.6.1

5.6.2

57.1

5.7.2

5.8.1
5.8.2
5.8.3

5.8.4

CBCL LIMITED
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Bushing Qty (/Bushing) Ratio Accuracy

Xo (Location A)

Xo (Location B)

Xo (Location C)

Xo (Location D)

HWinding (Delta)

HWinding (Wye) - Neutral End

&

XWinding (Delta)

XWinding (Wye) - Neutral End

YWinding (Delta)

YWinding (Wye) - Neutral End

Ho External
Xo External &

Yo Exter

Tank- al
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APPENDIX 1

TECHNICAL RESPONSE DATA SHEETS

6.0

6.1

6.2

6.2.1

6.2.2

6.2.3

6.2.4

6.2.5

6.2.6

6.2.7

6.2.8

6.2.9

6.2.10

6.2.11

6.2.12

6.2.13

6.2.14

6.2.15

6.2.16

6.2.

6.2.18

6.2.19

6.2.20

6.2.21

TRANSFORMER ACCESSORIES Iltem No.

HV Surge Arresters Brackets

HV Surge Arresters

Manufacturer

Type / Style Q
0\‘ ’

Catalogue No.

Arrester Rated Voltage

Arrester MCOV L 3 ‘ .9 ::;

BIL (of Arrester Housing) kv

Number of Stacked Units

Rated Voltage of each unit kv

Energy Capability kJ/kVMCOV

Diameter of Metal Oxide Disc.

Volume of Metal Oxide Disc.
No. of Valve Columns K
Arrester Curre Peak
Resistive ponenWpf Arrester Current Peak
RIV a &ted Voltage

i

’5 uS Discharge Voltage @ 10kA Peak
um Switching Surge Protective Level Peak
aximum Discharge Voltage @ 10 kA 8/20 Current Peak
Arrester Height mm
Arrester Mass kg
Arrester Mounting Base, Bolt Circle Dimensions mm
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APPENDIX 1

TECHNICAL RESPONSE DATA SHEETS

6.2.22 Arrester Mounting Base, Hardware Diameter mm

6.2.23 Leakage Distance (Standard)
6.2.24 Leakage Distance (Offered)

6.2.25 Dry Arc Distance (Offered)

6.3 LV Surge Arresters Brackets

6.4 LV Surge Arresters
6.4.1 Manufacturer
6.4.2 Type/ Style

6.4.3 Catalogue No.

mm

mm

G}O

6.4.4 Arrester Rated Voltage kv
6.4.5 Arrester MCOV kv
6.4.6  BIL (of Arrester Housing) kv
6.4.7 Number of Stacked Units

6.4.8 Rated Voltage of each unit kv
6.4.9 Energy Capabil J

6.4.10 DiameteggfMetal ORle Disc.

6.4.11 Volu xide Disc.

6.4.12 0 Columns

6.4. Arrester Current at MCOV Peak
6.4.14 Resistive Component of Arrester Current Peak
6.4.15 RIV at Arrester Rated Voltage

6.4.16 Maximum 0.5 uS Discharge Voltage @ 10kA Peak
6.4.17 Maximum Switching Surge Protective Level Peak
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TECHNICAL RESPONSE DATA SHEETS

6.4.18 Maximum Discharge Voltage @ 10 kA 8/20 Current Peak
6.4.19 Arrester Height mm
6.4.20 Arrester Mass kg
6.4.21 Arrester Mounting Base, Bolt Circle Dimensions mm
6.4.22 Arrester Mounting Base, Hardware Diameter mm
6.4.23 Leakage Distance (Standard) mm

. *
6.4.24 Leakage Distance (Offered)

6.4.25 Dry Arc Distance (Offered) é

9
6.5 Electronic Temperature Indicators
6.5.1 Manufacturer
6.5.2 Model/Catalogue No.

6.5.3 Input Power range

6.6 Electronic Voltage Regulating Relay,

6.6.1 Manufacturer

6.6.2 Model/Catalo 0
6.6.3 InputPo@e

6.7 i inal Connectors Included
6.7 H BusMing, Manufacturer, Part Number ,

6.7.2 HBushing, Material

6.7.3 HBushing Flat Pad or Wire Size Range

6.7.4  Ho Bushing, Manufacturer, Part Number ,

iiii 6.7.5 Ho Bushing, Material
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TECHNICAL RESPONSE DATA SHEETS

6.7.6
6.7.7
6.7.8
6.7.9
6.7.10
6.7.11
6.7.12
6.7.13
6.7.14
6.7.15
6.7.16
6.7.17

6.7.18
6.8
6.9

6.10
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Ho Bushing Flat Pad or Wire Size Range
X Bushing, Manufacturer, Part Number
X Bushing, Material

X Bushing Flat Pad or Wire Size Range
Xo Bushing, Manufacturer, Part Number
Xo Bushing, Material

Xo Bushing Flat Pad or Wire Size Range
Y Bushing, Manufacturer, Part Number
Y Bushing, Material

Y Bushing Flat Pad or Wire Size Range
Yo Bushing, Manufacturer, Part Number
Yo Bushing, Material

Yo Bushing Flat Pad or Wire Size Range

Galvanized Radiators Included

NGR Mountin ded

Terti roundmg Provisions Included

éa\O
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TECHNICAL RESPONSE DATA SHEETS

7.0 TRANSFORMER TESTS Iltem No.

Confirm if the following tests, as specified in Section 5.23 of the specification, are included:

7.1 Winding Resistance

7.2 Ratio

7.3 Polarity and Phase Relationships

7.4 Excitation Current
7.5 Excitation Loss

- .
7.6 One Hour Excitation \
7.7 Positive Sequence Impedance %
7.8 Zero Sequence Impedance

7.9 Load Loss

7.10 Temperature Rise

7.11  Gasin Qil Analysis (before & after Temp. Rise test)

7.12 Induced Potential Test

7.13  Partial Discharge

7.14  Lightning Impulse (Full Wave)

7.15  Chopped Wave Impulse (Data Sheet Specified)

7.16  Core Insulation

7.17 Insulation Power Fac

7.18.1 Bushing Power

7.18.2 Bushing &l & “C2 pacitance

7.19 (Data Sheet Specified)

7.20

7.22 T’s (ratio, polarity, saturation, etc.)

7.23  Winding Temperature (indication calibration)

7.24  Control Wiring Insulation

7.25 Functional Tests (cooling, control, indication, etc.)

7.26  Paint Thickness

7.27  OLTC (functional testing)
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APPENDIX 2

TECHNICAL CONFORMITY STATEMENT

BIDDER is to duly complete and sign the appropriate section below and return with his proposal.

A) No technical deviations/exceptions:
We hereby confirm that our proposal No.
dated in response to Request for Quotation No. 192617.00-SP-EQ1 is in

full compliance with CBCL Limited technical requirements.

B) Technical deviations/exceptions.
We hereby confirm that our prop g3 .
dated in response to Request for Quotation 1, 14 @J D-SP-EO1 is

not in full compliance with all CBCL Limited technical requiremepts swe following
deviations/exceptions are taken. é

(é\(b

CBCL Limited Technical Requirement ions/Exceptions

Authori®yl Signature

Date
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APPENDIX 3

OWNER AND ENGINEER DATA SHEETS

OWNER: Tender Box
City of Summerside Electric Utility
First Floor, City Hall
275 Fitzroy Street
Summerside, Prince Edward Island
CI1N 1H9

OWNER CONTACT: Gerald Giroux

Address: 94 Ottawa Street
Summerside, PE, CIN 1W3
Telephone: (902) 786- 8134
Fax: (902) 436- 4255
E-mail: gerald.giroux@city.s \
PLACE of WORK: Bounded by Ottawa St. %arvard St.
(City of) Summersid@e, P%

Prince Edward Islan
Outdoor substatj

) e

ENGINEERING FIRM: CBCL Limite
Sui rrington Street
Halifa 3Y6

TelRRO 02) 421-7241
N er: (902) 423-3938

ASSIGNED ENGINEER: Yurchesyn, P. Eng.
elephone: (902) 421-7241 Ext: 2490
E-mail: jyurchesyn@cbcl.ca

CBCL CC CONTACT: Mark Chapman, P. Eng.
Telephone: (902) 421-7241 Ext: 2285

E-mail: mchapman@chcl.ca

CBCL PROJECTREFY 192617.00

PROJECT NA Summerside T7 Replacement

QUOTA A 192617.00-SP-E10

Qu UBMISSION DEADLINE: Delivery to the above owner address, as per

Part A — Bidding and Contract Requirements, shall be no
later than 13:00 (1:00 PM) Atlantic Standard Time
on May 10, 20109.
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APPENDIX 4

SERVICE CONDITIONS DATA SHEET

1.1 Location

City of Summerside Substation

Bounded by Ottawa St. & King St. & Harvard St.

(City of) Summerside, Prince Co.
Prince Edward Island
Outdoor substation site

1.2 Application

Distribution Transformer to serve customer load

1.3 Environmental Data

Ambient Temperature Range:
Maximum Wind Speed:
Maximum Seismic Rating:
Altitude above Mean Sea Level:
Climate:

Environment:

Atmospheric Corrosive Elements:

14 System Data

Primary System
Nominal Service Voltage
Rated (maximum) Voltag
Basic Impulse Level (BIL
Numbers of Ph
Neutral Groun
Nominal Frequée
Ultimate

tio

rrent Min. Symmetrical Fault Level
X1/R Ratio
Current Max. Asymmetrical Fault Level

XO/X1 Ratio

-35°C to +40°C
153 km/hr¢
not speciﬁed\

kV rms 69
kV rms 72.5
kv 350
3
Solidly Grounded
Hz 60
kA 29
MVA 3,500
kA unknown
MVA unknown
unknown
kA unknown
MVA unknown
unknown
kA unknown
MVA unknown
unknown
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APPENDIX 4

SERVICE CONDITIONS DATA SHEET

Current Min. Asymmetrical Fault Level kA unknown
MVA unknown
XO/X1 Ratio unknown

Secondary System

Nominal Service Voltage kV rms 12.47
Rated (maximum) Voltage kV rms 13 1
Basic Impulse Level (BIL) kv
Numbers of Phases and Wires 3 pH / 4 Wir
Neutral Grounding (Source) Solldly Gro
Nominal Frequency Hz
Ultimate Symmetrical Fault Level kA
MVA

‘\"0
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APPENDIX 5

SPECIFIC TECHNICAL REQUIREMENTS

Item No.: One (1) Customer System # Reference: T7

Date Required:

Application: Supply distribution Location: Outdoor

TRANSFORMER RATING

Option A: MVA Rating @ 65°C: 12 / 16 /
Option B: MVA Rating @ 65°C: 15 / 20 /
Cooling: ONAN / ONAF /
Forced Qil (Cl. 5.12.3): Not Permitted *
No. of Windings: Two (2) Poly-Phase / SinglePhase \
HV Winding (H): 69 kV nominal, Connected‘
HV Winding BIL: 350 kV, Line End 110 s k tral End
LV Winding (X): 12.47 kVnominal, Conn e

LV Winding BIL: 110 kV, Line End kV, Neutral End

Angular Displacement: As per CSA C88

Impedance (H-X): 5.9

Neutral Grounding: Effectively /

Exterior Paint: Grey (ANSI

Station Service Power: 120 C, 1 Phase, 125 VDC, Floating / _Not _ Grounded

Sound Level: 88 /10dBbelow 83 {cl 527}/ dBhelow (88

Price Option(s) fd 10-dBbelow C88{Cl. 527}/ 3 dB below C88
Transformer: Oil-Filed / Gas Filled / By-Rail / By Road /
Oil: Barrels / Truck Tanker(s) / RailTFank-Car /A N/A

o Load (i.e. Fe) Losses: S 12.530 per kW
Cost of Load (i.e. Cu) Losses: S 4.303 per kW
Dimensional and Weight Limitations: Refer to drawings provided in Appendix 7

Preference is for new transformer to fit on existing concrete pad, however pad can be
iiii modified or replaced if required. Height and width is limited by size of transformer bay.

Strong preference for radiators to be mounted on HV face of transformer tank.
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SPECIFIC TECH

TAPS

Series-Multiple Connection:
Winding:
Voltage Selection:

Selector:

NICAL REQUIREMENTS

Reguired / Not Required
HV

Reguired / Not Required

Switch / Tap Board Switch / Tap Board

o)

De-Energized Taps: Required / Net-Reguired 2
Winding: HV / D/ NeotSpecified

Range: -5 %to+ _5 %, # of Taps
Selector: Switch / Tap-Beoard <

On Load Tap Changer: Reguired / Not Required /

Winding: HV / LV / Not Specifgd ower Flow Direction: LV toward HV
LTC Range: - % to + #Hof Taps

LTC Motor: VAC, ase

Tap Position Indication (. s.18.13): A f Digital

Power Connection (c1. 5.18.13): 120 VAC/129 )\,

ON LOAD TAP CHANGER VO LATING RELAY: Reguired / Not Required

Voltage Regulati

Line Drop Co

Voltag d @
P ion:
Meth

CBCL LIMITED
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lay (Cl. 920.1):
) :

rown Out) Control:

As per spec. /

Required / Not Required
Required / Not Required
Required / Not Required

Circulating Current / Master Follower / N/A
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APPENDIX 5

SPECIFIC TECHNICAL REQUIREMENTS

TERMINAL BUSHING
H Bushings: Oil-Air / Oil-SE.— Style (ci.s.10.1: ANSI / IEC / EEMAC /
BIL: 350 kv Leakage: As per spec. (Cl. 5.10.5) / 2,000 mm
Amperage: 600 A Type: Condenser £Selid Dielectric /- Not-Specified
Housing: Porcelain / Synthetic Colour: Grey /Brown
Spare Reg’d:  Yes fNe Top Terminal Material: Copper
HQ E I . . ; Ai / Ql SFG St‘y’!e (ch :.1{“1/: AN NAA —
B akag per-sp 5 .. ii e
Housing RAo elain olod @™ B a

pare-Reg’d es/No op-FerrallaHINEeria opper/-Aluminum
X Bushings: Oil-Air 1Oil-SE, I3 : ANS| / {ECLEEMAC,——
BIL: 110 kv : As per spec. (Cl. 5.10.5) / 375 mm
Amperage: 1200 A Cendenser £Solid Dielectric (preferred)
Housing: Porcelain Colour: Grey /Brown

Spare Reqg’d:  Yes

Top Terminal Material:

Copper fAluminum

XO Bushings:

1200 A

Porcelain £Synthetic

Spare Re®d: Yes/Ne

CBCL LIMITED

Consulting Enginears

Style (c.s.10.1): ANSI / HECLEEMAC,/—

Leakage: As per spec. (Cl. 5.10.5) / 375 mm
Type: Cendenser £Solid Dielectric (preferred)
Colour: Grey /Brown

Top Terminal Material:

Copper fAluminum
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APPENDIX 5

SPECIFIC TECHNICAL REQUIREMENTS

BUSHING CURRENT TRANSFORMERS; AND INTERNAL AND EXTERNAL CURRENT TRANSFORMERS

Note: CT in Location A is closest to bushing flange and higher lettered locations are closer to the winding. Refer to
drawing provided in Appendix 7.

Bushing Qty (per Bushing) Ratio Accuracy Secondary RF
H (Location A) 1 6/4/1.5/1 — 5A C400 2.0
H (Location B) 1 6/4/1.5/1—-5A 0.3B4.0 2.0
H (Location C)
H (Location D)
H2 (Location E) (WTI) 1 Not Specified Not Specifjed

Ho (Location A)
Ho (Location B)
Ho (Location C)
Ho (Location D)

(Location A) 1 6/4/1.5/1 — 5A
(Location B)
(Location C)
(Location D)
X1 (Location E) (LDC)
X2 (Location E) (WTI) 1

ecified Not Specified Not Specified

Xo (Location A) 1 4/1.5/1-5A C200 2.0
Xo (Location B)
Xo (Location C)
Xo (Location D)

HWinding (Delta) \

YWinding (Wye) - Neutral End

Ho External

Xo External

Yo External

Tank-Ground gxternal
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SPECIFIC TECHNICAL REQUIREMENTS

ACCESSORIES (Clause 5.19)

Mechanical Temperature Indicators (Cl. 5.19.1): Required / NetReguired
Electronic Temperature Indictor Model (Cl. 5.19.1): Qualitrol 104/TR6000
Electronic Temperature Indicators (Cl. 5.19.2): Required / NetReguired
Electronic Temperature Indictor Model (Cl. 5.19.2): APT/TTC-1000

Power Connection (Cl. 5.19.2.8): 120 VAC /125 VDC

Oil Level Gauges (Cl 5.19.3): Required /Net—Req—ui-Fed‘

Oil Level Gauges Model: Qualitrol 032 Series

Pressure Relief Device (Cl 5.19.4):

Pressure Relief Device Model:

Gas Detection/Protection (Cl 5.19.5):

Sudden Pressure Relay Model:

Pressure Monitor (Cl 5.19.6): ed / Not Required

Pressure Monitor Model: ualitrol Type 070-35C
Bushing, Terminal Connectors (Cl. 5.19.7): Required / NetReguired
Qty T Material Conductor Range
HV: 3 Cu Al N/A
H—QZ
LV: 3 -
Xo: 1 4H NEMA Pad fMech-Clamp Cu A N/A
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APPENDIX 5

SPECIFIC TECHNICAL REQUIREMENTS

ACCESSORIES (Continued)

HV Surge Arrester Mounting Bracket (Cl. 5.19.8):

HV Surge Arresters (Cl. 5.19.9):

Class: Station / Intermediate
MCOV: kv
Style: metal top

Housing: Porcelain / Synthetic

Bottom Term: Eye-Bolt for 4/0 AWG

Min. Height: mm

Examples of typically acceptable models:

Required NetReguired
Reguired / Not Required
Energy Absorption: kJ/kVmcov
Duty Cycle Rating: kv
Leakage: As per spec. (Cl. 5.10.5) /
Colour: Grey / Brown *
Top Term.: NEMA pad on removable c ated

(€for min. 16.67 mm/kVph-gra dry c@ > Cl. 5.19.9.2)

LV Surge Arrester Mounting Bracket (Cl. 5.19.8):

LV Surge Arresters (Cl. 5.19.9):

Class: Station / Intermediate
MCOV: kv
Style: metal top

Housing: Porcelain / Synthetj

Bottom Term: Eye-Bolt for 4/0 A
Min. Height:

Examples of typically ac b odels:

N

/ Not Required

Energy A kJ/kVmcov
ty ting: kv
aka As perspec. (Cl.5.10.5)/ _ mm
r: Grey / Brown
Top Term.: NEMA pad on removable cap / Integrated

(€for min. 16.67 mm/kVpn-grd dry arc distance, Cl. 5.19.9.2)
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SPECIFIC TECHNICAL REQUIREMENTS

ACCESSORIES (Continued)
LV Cable Junction Enclosure (Cl. 5.19.10): Reguired / Not Required

NGR Mounting Bracket (Cl 5.19.11): Reguired / Not Required

OPTIONAL ACCESSORIES (pricing to be provided)
Temperature Monitoring and Cooling System Control (Clause 0)

Temperature Monitoring and Cooling System Control Model: Qualitrol QTM%®

Online Dissolved Gas Analysis (Clause 0)

Dissolved Gas Analysis Model: Single Gas

Dissolved Gas Analysis Model: Multi Gas

Tap Changer Control (Clause 5.20)
Electronic Voltage Regulating Relay (Cl. 5.20): Not Required
Electronic Voltage Regulating Relay (Cl. 5

Power Connection (Cl. 5.20.1): 120 VAC /129 VDC

Details required for Cable Terminatggn:

MISCELLANEOUS

Additional Radiator Corro ection (Cl. 5.13.2):  Galvanized/StainlessSteel / Painted
table Use Compression Wire Terminals (Cl. 5.21.9.3): Ferrule/ Ring /Fork

Control Wiring: A

Required fNetReguired
Reguired/ NetReguired / Include with low-noise option

Sound LeVYel Test (Cl 5.23.1.18):
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APPENDIX 6

OPTIONAL ACCESSORIES SPECIFICATION

TEMPERATURE MONITORING AND COOLING SYSTEM CONTROL

1 When specified on the Specific Technical Requirements data sheet, provision shall be made for
the installation of an integrated Transformer Monitoring System.

2 The transformer monitor system shall be fully capable of monitoring the key parameters of
transformers such as pressure rises, temperature swings (ambient, oil, simulated winding and
direct winding), liquid level, DGA — gas formation and accumulation, partial discharges (PD)
inside the transformer tank, capacitive bushing monitoring, Geomagnetically Induce nt
(GIC), cooling system and Load Tap Changer (LTC) functionality.

3 The transformer monitor system must have enough digital inputs to collegt all @ mers
accessories alarms and trips.

A The system shall have relays that are 100% customer configurable an@led by a signal
fu ns.

matrix consisting of up to four control signals and three Boo‘lean%
.5 The relays of the forced air cooling system shall have the abili ank switched” or
alternating control to allow even wear on the cooling sys dj®t the controlling set point

value due to ambient conditions, adjust the controlli alue according to the seasonal
date, pre-cool according to transformer loading in a actuating on winding

temperature.

.6 The relay functions of the monitor system € omer selectable to be either failsafe/non-
failsafe; latching/non latching; ac io unt@yand manual/ or automatic control. It shall
include the Rate-of-Change feaifffre whi llow the user to set a dynamic set-point that
will actuate due to a rate of ch adlllition the transformer monitor relay outputs shall be
fully configurable by the user with of web-based software without assistance from a

factory technician.

e MRUNYIng Monitoring module that connects up to 6 transformer

% e transformer monitor shall allow computing of the Power Factor %
it n the transformer bushings (capacitive type bushings e.g. OIP, RIP,
de all the sensors.

7 The system shalkincl
bushing senso
(or Tan &) and

RBP, RIS, )andi

.8 The s S e capable to receive data from UHF (Ultra High Frequency) based PD (Partial
isC @ onitoring systems.

.9 tem display shall be located in the transformer control cabinet or swing panel mounted
to provide visual measurements of real time read values, calculated values.

.10 The system must have the ability to be mounted directly on the transformer tank wall and
operate to specification without susceptibility to vibration.

11 The system shall have a LTC monitoring feature with the respective sensors shall be able to
measure and record the tap counts for each individual tap position, the total run time on each
tap in the load tap changer, the average make and break currents for each tap position. It shall

iiii be able to measure the steady state current of the load tap changer motor, the inrush current of
lepronies the load tap changer motor. It shall be able to measure and record the load tap changer motor
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APPENDIX 6

OPTIONAL ACCESSORIES SPECIFICATION

actuation counts, shall be able to measure the duration of the load tap changer motor actuation
time, shall be able to detect and alarm if there are multiple tap movements for one tap
actuation, shall be able to measure and alarm on a total tap count set-point value, shall be able
to measure and alarm on a total tap position run time set-point value, shall be able to measure
and alarm on tap counts per tap period set-point value.

12 The system shall have cooling control and monitoring feature for up to 8 cooling banks. The shall
be able to measure the cooling system steady state current, the cooling system inrush current,
the number of actuations of the cooling system, the total run time of the cooling systgM & shall
have individual alarm set-points and be field selectable as to which items will actual¥ghe

cooling system alarm.
L 4
13 The system shall have the ability to estimate the moisture content in the ink sed on the

moisture content in the oil, oil temperature, winding temperature (ho, ANy transformer
load. The moisture sensor shall be integrated with the DGA monitori ckiee.

moisture bubbles to the oil tank based on the total press nt of oil and percent by
weight of moisture in paper. The moisture sensor, Ambj TD, oil PT100 RTD shall be
ckdge if purchased.

14 The system shall have the ability to estimate temperature a? e Jhsulation will release
g
0

pWpts: 10/100 Ethernet TX; RJ45 port;
Port, ST connector; Ethernet FX, ST
p-A port; Display port for optional remote

.15 The system shall include the following com
Serial Fiber Optic Port, ST connector; Serial
connector; RS485, 4-wire communications p
display.

.16 The system shall support all ind starjlard communication protocols DNP3.0, IEC 61850, and
Modbus.

.17 The system shall be fully fi&Qible to integrate third party monitoring systems from other
manufactures yging “ S8y typical protocols Modbus / IEC 61850 / DNP3.0 output.

.18 The system sha e D to 100 variables; store rates 1 minute to 24 hours; 32 parameters at
15 seco pture r&Rp for 90 days without overwriting with 4 Gigabytes memory space.

.19 The s

ave the ability to record or log user actions and any user made changes to the
iguration.

.2 tem shall provide, with password protection, access levels to different user groups being
at least user level (only display all the information) and supervisor level.

21 The system shall be equipped with a universal power supply of 90-264 VAC 50/60 Hz and 127-
300 VDC. The power supply shall be provided.
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OPTIONAL ACCESSORIES SPECIFICATION

FIBRE-OPTIC WINDING TEMPERATURE SENSORS

i The sensors shall be directly installed in each phase of the transformer windings to measure the
winding hotspot and oil temperatures. There will be a total of sixteen (16) sensors inside the
transformer, including one for top oil and one for bottom oil temperature. Eight (8) sensors will
be monitor and eight (8) will remain as spare.

2 The locations shall be proposed by the Manufacturer and locations finalized by agreement of
the Purchaser.

3 All the fiber optic cables are to be brought out of the main tank through a tank
feedthrough (solder-glass), which must withstand 200 PSI. A wall plate aggom @ .
feedthroughs shall be welded or bolted on the tank. A protective J-Box des -

the wall plate shall be supplied to allow sixteen (16) optical feedthrou n tical extensions
on the transformer tank wall.

the hottest sensors for each phase shall be identified, and fem data for all sensors

A4 The heat-run tests shall be made with the temperature mogri S : during the heat-run,
a
recorded and reported in the test report.

ONLINE DISSOLVED GAS ANALYSIS

.5 When specified on the Specific Technical Re®aire s data sheet, provision shall be made for
the installation of an Online Dissg nalfis System.
.6 For single-gas analysis, Qualitro rol@ M1, or utility approved equivalent shall be supplied,

with the following features:

Nl Membrane free cﬂction
2 Oil imrgr e
3 nsor musRRe 100% selective for hydrogen
A4 S ould not consume hydrogen
tor should include a manual calibration adjustment feature
Changing oil or ambient temperature should not affect concentration readings

Oil should be actively circulated over sensor and not rely on convection alone

7 For multi-gas analysis, Qualitrol Serveron TMS8, or utility approved equivalent shall be supplied,
with the following features:

i Dissolved Gas Analysis (DGA) measurements on the 8 DGA gases (Hydrogen, Oxygen,
iiii Methane, Carbon Monoxide, Carbon Dioxide, Ethylene, Ethane, Acetylene), and
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OPTIONAL ACCESSORIES SPECIFICATION

Nitrogen within the transformer oil as well as Total Dissolved Combustible Gas (TDCG)
and Total Hydrocarbons (THC) measurements.

The gas measurement quality must be US NIST-traceable (US National Institute of
Standards and Technology) and must utilize a gas chromatography system to make the
measurements.

The system must offer automatic, periodic self-verification and self-calibration of all 8
measured gases to a NIST-traceable 8 gas standard.

The DGA monitor must pump transformer oil continuously from the trgg extract
the gas from the oil with a passive membrane system based arougd of ASTM

standard D 3612-02 or equivalent and return the oil back into the without
significantly de-gassing or otherwise altering the gas levels in amMRd oil. The gas
extraction and measurement system must respond 100% wit r to a change in

gas concentration in the transformer oil sample. . %
In addition to the gas-in-oil measurements above, Nﬁ er monitor must also
provide oil temperature measurements, moistur@-inQk surements and correlate all

these measurements (gas-in-oil, oil tempera oist®re-in-oil) with transformer load
and ambient temperature.

% ution and alarm set points as well as
§Firom the transformer monitor. The

nditions every 4 hours, at a minimum. In
offer relay contact closures for alarm conditions

The operator must have the ability
Rate-of-Change (ROC) alarm values
monitor must report all n
addition the transformg@ moni

and power status.

Q

éO
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DRAWINGS

INTERNAL u.rc\ g
O

O @ O )
HO H1 H3 He z
| g
2| ! @ | 5
ég H x1 : X3 HR
o O o O
|
CONTROL

;I_HZI:IEMIJTHIC

NOTE:

1. INTERWAL OLTC LOCATION CAN BE MIRROR IMAGED TO Lv SIOE.

2. EXTERNAL OLTC AMD CONTROL CABIMET LOCATIONS CAN BE SWAFPPED.

3. EXTERNAL OLTC & CONTROL CABINET CANNOT BE ADJACENT TO EACH OTHER

ON THE SAME TaNK FACE.

&
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DRAWINGS

FICALY

ABOVE FIMISH GRADE
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10M @ 150mm EW.—
(TOR & SOTTOM)

SECTION

SCALE @ NTS

_\ o
GRID
\n._./' 2500mm x 2500mm % 400mm

CONC. PAD

| -
BASE TYPE 8 TRANSFORMER PAD
CALE 120
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DRAWINGS
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LOCATION
E
LOCATION LOCATION
0 0
LOCATION LOCATION
c c
LOCATION LOCATION
8 8
LOCATION LOCAT ION
A A
X1, X2, X3 X0
CT LOCATION
OR DESIGNATION—
(1@ WTI.LDC+TGsote)
BT CT LEAD NUMBER TYPICAL CT ARRANGEMENT
(IF APPLICABLE) -~ - \  _ THIGHEST = & TERMINAL MARK ING
1 & 5~ TOWARD WINDING) _
TERMINAL BLOCK MARKING FOR CT’S n—
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APPENDIX 8

AMENDMENTS FORM

To: Bidder’s Distribution List Project: Summerside T7 Replacement

Specification No.: 192617.00-SP-EO1

Attention: Bidder’s Distribution List Date:

Fax: via e-mail Addendum No.: ADD-001

Tender Addendums are issued for the purposes of providing clarification, changes, or additions to the contents of the Technical Specification
Document. These instructions are subject to the provisions of the technical specification documents and unless stated herein a
co-authorized by the Client, will not affect the contract. The Bidder is asked to indicate within the Quotation package any ing
or exceptions that result from the Tender Addendum.

CORRECTION:

Per:
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APPENDIX 9

COMMERCIAL PRICE PROPOSAL SHEET

The proponent shall provide pricing for the equipment described in the scope of work and technical
requirements above. Pricing should also be provided for the various optional sensors and monitoring
hardware listed below that will form part of this bid submission.

Please fill out the table below. Costs not to include HST.

Deliverable | Description Cost ($ CAD)
1A 12/16 MVA, 69-12.5 kV Power Transformer
1B 15/20 MVA, 69-12.5 kV Power Transformer .
2 Transformer Monitor and Cooling System Control
3 Direct Winding Temperature Sensors
*
4 Bushing Monitor Sensors
5 Partial Discharge Sensors
6 Maintenance Free Breather (if requi
7 Online Dissolved Gas Monitar ( le )
8 Online Dissolved Gas r (VBlti Gas)
Indicate Number of Gases red: #

VENDOR (PRINT):

NAME (PRINT):

SIGNATURE:
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