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1. General Requirements

1.1 Electric Service Requirements Review Committee

The members of the SaskPower Electric Service Requirements review committee are:
Marvin Ereth Specialist Human Resources and Safety — Electrical Safety

Ryan Funk District Operator  Distribution and Customer Services — Operating (Prince
Albert Central)

Brian Hall Specialist Distribution and Customer Services — Customer Relations

Matthew Kowalyshen Manager Distribution and Customer Services — Distribution
Engineering (Committee Chair)

Bin Lu Engineer Distribution and Customer Services — Metering Services

Kevin Kobitz Manager Distribution and Customer Services — Operating (Moose
Mountain)

Rod Pack Manager Law, Land, and Regulatory Affairs — Electrical Inspections
(North)

Dean Schill Manager Distribution and Customer Services — Metering Services

Terry Wasylynka Manager Distribution and Customer Services — Policy and

Administration

Colin Wensley Manager Asset Management, Planning, and Sustainability —
Distribution Asset Management and Planning

Len Yee Engineer Asset Management, Planning, and Sustainability — Technical
Development and Standards

A copy of this document is located on SaskPower’s website Electric Service Requirements (saskpower.com). Please

refer to the website for the most recent revision of this document.

1.2 Introduction

SaskPower’s Electric Service Requirements have been prepared to provide requirements for the connection of
electrical service to SaskPower’s facilities. The intent of these requirements is to ensure conformity to the Code,
provide for protection of personnel and equipment, and recognize operational needs; while providing as many
options as reasonable for the connection of electrical service to SaskPower's facilities.

All new utility service connections are required to comply with the current requirements of SaskPower’s Electric
Service Requirements and current addendums. In process applications shall comply with requirements and
addendums current on the date listed in the formal construction agreement between SaskPower and the
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Customer. Existing installations will be required to be modified, as required, to comply with the most current
requirements of SaskPower’s Electric Service Requirements and subsequent addendums in the following cases:
e When the service has been disconnected for a period of more than twelve (12) months.
e When the installation requires upgrades due to fire or flood.
e When the installation is undergoing renovations that require an electrical permit and include any
modification to the point of delivery or meter installation.

SaskPower reserves the right to enforce, at its sole discretion, any requirement, on any service installation, at any
time, to ensure the safety of the public, SaskPower’s contractors, and SaskPower’s staff. Failure to comply with a
request for alteration or modification to a proposed or existing service may result in refusal to energize or
disconnection from SaskPower’s system.

For Non-Utility Generation requirements also refer to the following SaskPower documents, as applicable, which
can be found at Electric Service Requirements (saskpower.com):

Generation Interconnection Requirements at Voltages 34.5 kV and Below

Non-Utility Generation Interconnection Requirements at Voltages 72 kV and Above

SaskPower Electrical Inspections Division, by the authority of the Electrical Inspection Act for Saskatchewan and
CSA C22.1 (Canadian Electrical Code, Part 1), and Saskatchewan Amendments, has complete authority beyond the
point of delivery.

Deviations to the Electric Service Requirements may be considered. Requests for deviations must be made in
writing and be accompanied by proposed installation drawings. In order to be properly reviewed, SaskPower must
receive the request a minimum of one month prior to construction. If approval is granted, it is only valid for the
service installation in question and is not general approval for future services. Permission to deviate from the
Electric Service Requirements is granted by the appropriate SaskPower Engineering Manager. Only Electrical
Inspections has the authority to grant deviations derived from and stated in the Code.

Deviation requests and suggestions for changes to the Electric Service Requirements can be forwarded to the
Committee Chair.

1.3 Definitions

Aerial Service Aerial secondary conductor from an overhead transformer to the point of
delivery.
Aerial System SaskPower's Distribution System when high voltage primary conductor(s) are

installed on poles and extended to pole-mount transformers.

Building A structure which is detached, or separated, from adjoining structures by fire
rated walls as per National Building Code of Canada.

Buried Service Buried secondary conductors from the transformer to the point of delivery.

Buried System SaskPower's Distribution System when high voltage primary conductor(s) are
buried and normally extended to pad-mount transformers.
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Code

Condominium — Bare
Land

Condominium -
Conventional

Customer’s Service

Customer Service
Termination Enclosure
(CSTE)

Dedicated Service

Different Voltages &
Electrical Characteristics

Main
Disconnect/Service Box

Metering Cabinet

Outside Service Splitter

Paid Electrical Permit

Point of Delivery

Rural

CSA C22.1 Canadian Electrical Code, Part 1, and Saskatchewan Amendments
issued by SaskPower Electrical Inspections Division.

Single family apartments, row-housing units, townhouses, and duplexes where
each unit (including the land) is individually titled. These units are required to
be serviced as single family detached dwellings.

Single family apartments, row-housing units, townhouses, and duplexes where
the units are individually titled, and the common ground is held in joint
ownership.

All that portion of the Customer's installation from the service box (main
disconnect) or its equivalent up to and including the point of delivery.

A dedicated approved enclosure, provided by the Customer, for termination of
utility service conductors at 120/240 V or 120/208 V, with entrance ratings of
400 A or 600 A. Refer to Section 2.5.3.3 and Figures 2-5/2-6 for a complete
list of CSTE requirements.

A utility service, with individual or parallel runs of service cable, that is the only
service originating from the utility source (transformer), that serves only one
Customer metering point.

A system having a different voltage and/or a different number of phases.
Within the same building, one service must be for dedicated loads (rather than
for general distribution).

An approved assembly consisting of a metal box or cabinet constructed so that
it may be effectually locked or sealed, containing either service fuses and a
service switch or a circuit breaker, and of such design that either the switch or
circuit breaker may be manually operated when the box is closed.

An assembly in which instrument transformers are installed, for use in
SaskPower's revenue meter.

An enclosure applicable for outdoor use required for connection of utility
conductors to the Customer's service conductors.

A permit is considered valid when the numbered permit and payment is
received by an authorized SaskPower employee (Inspections or Customer
Services).

The first point of connection of SaskPower’s facilities to the Customer’s
conductors or equipment, at a location designated by or satisfactory to
SaskPower, without regard for the location of SaskPower’s metering
equipment.

The area outside of the registered limits of a city, town, or village. For the
purposes of SaskPower servicing hamlets, rural communities, and resorts will
not be considered rural.
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Single Family Detached A separate building suitable for single family occupancy.

Dwelling
Splitter An enclosure containing terminal plates or bus bars having main connectors.
Urban The area within the registered limits of a city, town, or village. For the

purposes of SaskPower servicing hamlets, rural communities, and resorts will
be considered urban.

1.4 Standard Supply

Although every effort will be made to comply with the Customer's request, SaskPower reserves the right to
determine the supply voltage and load limitations, depending upon the available source and transformation.

14.1 SaskPower Supplied Transformation

SaskPower will provide and install outdoor transformation for Customers at the secondary supply voltages and at
maximum (kVA) capacities indicated in Section 1.4.1.1 and Section 1.4.1.2 below. Polyphase service requirements
outside the following limitations fall under Customer owned substations as per Section 4 or SaskPower leased
substations as per Section 1.5. There may be capacity limitations when the Customer is supplied at voltages other
than 25 kV.

14.1.1 Single Phase Supply Voltages

e 120/240V 3-wire (167 kVA) ¥
e  240/480V 3-wire (100 kVA)

e 120/208V 3-wire (Network) @
e 120V 2-wire (3 kvA)®

Notes (1): Maximum 800 A entrance.
(2): From a polyphase service.
(3): Applicable to metered signs, billboards, and unmetered services only.

1.4.1.2 Polyphase Supply Voltages

e 120/208 V grounded WYE 4-wire (750 kVA)

e 277/480V grounded WYE 4-wire (2500 kVA)

e 347/600V grounded WYE 4-wire (3000 kVA)

e 2400/4160 V grounded WYE 4-wire (3000 kVA)

1.4.1.3 Existing Polyphase Supply Voltages

e 120/240V DELTA 4-wire !
e 480V DELTA 3-wire ¥

Note (2): New service requests are not allowed. Capacity increases for existing Customers is
allowed provided the voltage and electrical characteristics do not change.
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1.4.2 Load Limits at Service Voltages Above 5 kV

SaskPower may, at its sole discretion, limit the size of a new single or three-phase load interconnection that will be
served at a specific voltage. The load limits that SaskPower may impose are as follows:

Table 1-1: Maximum Load for Service Requests

Service Voltage Maximum Load for New Service Requests
14 kV 0.167 MVA
25 kv 5.0 MVA
72kv 30.0 MVA
138 KV 100 MVA
230 KV Determined by system constraints
Note (1): All new 72 kV services shall be constructed to allow for conversion to a supply voltage

of 138 kV in the future. SaskPower has the sole determination whether (if and when)
a 72 kV service shall be converted to 138 kV.

For the purpose of evaluating the supply voltage requirements, multiple service requests by the same customer at
the same premises or land location may be treated as a single service request.

1.5 Customer Leased SaskPower Owned Substations

SaskPower will provide and maintain, under leasing agreements, substations that utilize outdoor transformers with
the following voltages and capacities:

e 2400/4160 V grounded WYE 4-wire (3001 — 15000 KVA)
e 14400/24940 V grounded WYE 4-wire (3001 — 75000 KVA)

The following requirements apply to customer leased SaskPower owned substations:

e The type and characteristics of the substation protection shall be determined by SaskPower.

e The point of delivery and customer service attachment shall be the secondary terminals of the substation
transformer(s).

e The requirement for stand-by transformers will be dictated by customer needs.

e Instrument transformers shall be located on the primary side of the supply transformer. Specific revenue
metering requirements are covered in Section 4.

e The total cost of the substation including design, construction, stand-by transformation, and
commissioning shall be used to determine the monthly lease charge.

For information on leasing arrangements please contact a SaskPower area Business Manager or the SaskPower
Electric Service Requirements committee chair.

1.6 Customer Generation Programs

SaskPower currently offers three customer generation programs. All three programs require application and
approval by SaskPower to proceed, and are required to go through standard permitting, plans review, and
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approval processes as per Gas and Electrical Inspections. In addition, any utility interaction point required for the
installation must comply with the applicable requirements as outlined in this document. More details on each of
the programs below are located online at the following links:

Generating Power as an Individual (saskpower.com)

Generating Power as a Community or Business (saskpower.com)

1.6.1 Net Metering Program

The net metering program allows customers to generate their own power to offset their electricity charges and
may export power to the utility grid.

1.6.2 Customer Behind the Meter Program

Customer’s can generate their own power to offset electricity charges and may do so with a utility net meter.
These installations must never export power to the utility grid and must obtain approval to proceed. Applications
go through the net metering process.

1.6.3 Power Generation Partner Program

The Power Generation Partner Program allows customers to set up larger scale generation facilities with the intent
of exporting most of the power into the utility grid.

1.7 Conditions of Service

1.7.1 Application for Service

Application for service shall be made through the SaskPower website or via telephone to the SaskPower New
Connect Desk (1-888-757-6937 option 4). Application shall include complete information on the service details and
may require a site plan.

1.7.2 Construction Charge Quotations

Upon receipt of the completed application for service, SaskPower will, within a reasonable amount of time,
provide the Customer with a cost quotation and service detail covering the supply of electrical service to the
Customer.

1.7.3 Electrical Service Agreements

Special circumstances may dictate the desirability of obtaining a signed agreement, at the Customer's or
SaskPower's request.
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1.7.4 Permits, Notices, and Orders

1.7.4.1 Electrical Permits and Service Connections

Requests to obtain an electrical permit shall be made via telephone to the SaskPower Inspections desk (1-888-757-
6937 option 5) OR email (geis@saskpower.com). For complete details on obtaining an electrical permit please visit
Electrical Permits and Applications (saskpower.com).

An Electrical Permit is issued by the SaskPower Electrical Inspections Division to the electrical contractors or others
responsible for the permanent or temporary wiring of, or alterations to, electrical installations. Conversions from
overhead to underground farmyard distribution are included.

An Electrical Permit is required for services disconnected for over one year or reconnected after a fire or flood.
When a permit is required for a reconnection as a result of an accident or an act of nature, or the service has been
disconnected for over one year, or reconnected after a fire or flood, the service shall be required to be repaired to
the current standards as per Code. This would include replacement of a wooden service mast with an approved
steel service mast.

SaskPower requires the following criteria to be met before the service will be energized:

e  Customer application for service/meter installation,

e Verification from the Electrical Permit holder or their representative that the service is ready for
connection, to be indicated on the meter socket by application of an Energization Sticker provided by
SaskPower.

The Energization Sticker is the Electrical Permit holder’s assurance that:

e A paid Electrical Permit has been obtained for the service.

e  Wiring on the customer’s service (from the point of delivery to the main disconnect) is free from short
circuits, grounds or any defects that might cause a hazard to life or property.

e The Customer’s main switch is in the open position.

e Service is free of any other sources of energization (back feed).

e  For Services 600 amps and above, a pre-energization inspection has been performed by the Electrical
Inspections department and or they have approved the service connections.

e The Customer’s service meets the Canadian Electrical Code for grounding and clearance.

An Electrical Permit is required prior to the connection of a temporary service. A separate or an additional
Electrical Permit is required when transferring the service from temporary to permanent. A temporary service is
valid for a period of less than two (2) years. Temporary services must be disconnected as soon as practicable after
the permanent service is connected.

1.7.4.2 Contractor Notice of Electrical Defects

A Contractor Notice of Electrical Defects is issued by the SaskPower Electrical Inspections Division to a contractor
to make the installation comply with the Code.

1.7.4.3 Owner Notice of Electrical Defects

An Owner Notice of Electrical Defects is issued by the SaskPower Electrical Inspections Division to the owner or
occupant of a premise to make the installation comply with the Code.
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1.7.4.4 Electrical Service Disconnection Order

When orders to correct defects or hazards are not complied with, the Supervisor Electrical Inspector can issue an
Electric Service Disconnection Order to cut off service on a specific date. SaskPower will disconnect the service in
question on the date specified unless arrangements have been made with the SaskPower Electrical Inspections
Division. Reconnection of the service will only occur upon instruction from the SaskPower Electrical Inspections
Division.

1.7.5 VA Demand

Customer’s with poor power factor and connected with a VA demand meter are advised to consider power factor
correction for their facilities.

1.7.6 Seals and Locks

To permit access to various equipment by SaskPower employees only, seals and locks are placed on the supply
equipment components, where located on the line side of the SaskPower meter. Examples of this equipment
include splitters, instrument transformer compartments, meters, metering compartments, conduit fittings,
Customer's service box (without fuses) and both sides of generator transfer devices mounted on the meter socket.
Service boxes containing Customer fuses will not be sealed to provide free access to the fuses. Removal of a seal
or lock contravenes the Power Corporation Act. Penalties, enforceable by law, may be imposed as stipulated by
the Power Corporation Act.

Should it be necessary to break seals to perform electrical wiring alterations, SaskPower must either remove the
seal, or upon receipt of advance notification, authorize the seal(s) removal. SaskPower shall be notified by the
contractor when the work is completed to reseal the service. Upon completion of the work SaskPower will reseal
the installation.

1.7.7 Customer Instrumentation

Customer's relays, instruments or other devices shall not be connected in SaskPower revenue metering circuits
and shall not be mounted on or in any meter enclosures, instrument transformer enclosures or any other
equipment supplied for use by SaskPower. Exceptions will be made for SaskPower-approved generator transfer
device mounted on the meter socket.

1.7.8 Electrical Protection of Customer Equipment

SaskPower shall not assume responsibility for the electrical protection of Customer-owned equipment, including
that for single phasing protection. Electrical protection shall be installed as per the Code.

1.7.9 Access

For all installations of SaskPower equipment (such as metering equipment or service cable terminations),
SaskPower staff shall have access to all such equipment for the purpose of changing, servicing, testing and reading.
Where access to the equipment is unobtainable due to locked doors, the local SaskPower office shall be provided
with a key. When mutually agreeable, SaskPower will supply a lock box for storage of the key.
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1.7.10 Safety Labelling

For all devices, enclosures or equipment which SaskPower staff needs to access in providing service to Customers,
SaskPower staff will apply safety labelling as per SaskPower internal standards.

2. Technical Requirements for Service up to and
Including 5 kV

2.1 Residential

These requirements apply to the extension of service to any dwelling unit used primarily for domestic purposes on
a permanent or seasonal basis, not including commercially operated self-contained rental units in resort areas.

2.1.1 General Requirements

When an aerial or buried system exists, SaskPower will normally install a buried supply service to all new
customers. However, circumstances may dictate that an aerial service remains or be installed. At the time of
application for service, the Customer shall advise SaskPower of any abnormal site conditions, including those that
may preclude a buried service.

Clearances from the transformer to buildings shall conform to the Code and are shown in Table 2-2. When these
clearances cannot be met, the Customer shall supply and install barriers between the transformer and the building
as per Figures 2-25 and 2-26. Separations of SaskPower's direct buried power conductors to various facilities shall
be as per Table 2-2. Clearances for aerial services shall be as per Figure 2-24. Overhead clearances, as applicable,
shall be as per Table 2-4.

A single meter shall measure energy consumed by a single Customer in any individual premise, including individual
self-contained apartment suites within an apartment building. An apartment suite is considered self-contained if it
contains sleeping quarters, bathroom facilities, and permanently installed cooking facilities. Cord connected 120 V
hot plates/cook tops and/or microwaves do not constitute permanent cooking facilities.

There shall be a maximum of two (2) points of delivery per building; however, a Customer cannot have two
meters, at the same voltage, for the same premise. All points of delivery to a building shall come from the same
transformer unless the services have different voltages and/or electrical characteristics. The ownership of facilities
to the point of delivery shall remain with SaskPower, and the ownership of facilities after the point of delivery shall
remain with the Customer.

The location for point of service, buried or aerial, shall be at SaskPower’s sole discretion based on property
configuration, design/construction constraints, and nearest supply facilities. Normally point of service will be
located within one meter of the point on the building nearest to SaskPower's supply facilities. An alternate
Customer preferred location may be permitted provided the location poses no immediate or future technical or
physical impediment to SaskPower. An example of a technical impediment is when the increased conductor length
introduces unacceptable voltage drop. Examples of physical impediments would include the following:

e Insufficient access to allow for mechanical trenching (the width of most trenchers operating for
SaskPower is approximately 1.8 meters. This would require a clearance between the building and the
property line of approximately 2.5 meters. Assuming that a short run (1 or 2 m) can be reached with the
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boom of the trencher or can be hand dug, a meter socket installed at this distance from the corner of the
building should not be a problem).

e Insufficient clearance from natural gas lines.

e (Close proximity and paralleling water or septic lines.

e  Existing or future decks or patios.

e Asphalt, paving stone or cement.

e Landscaping such as retaining walls, ponds, fabric, etc.

Customers who wish to locate their meter socket in a location other than the nearest corner to SaskPower supply
facilities are advised to notify SaskPower through the SaskPower New Connect Desk (1-888-757-6937 option 4). A
field representative will call to discuss the proposed location.

All pre-serviced lots must meet site readiness requirements to be energized. Site readiness requirements are
listed on the SaskPower website Pre-serviced Private Owner (saskpower.com). Gas and electrical meter
installation requirements are contained in Figure 2-4 of this document.

For all new residential service applications, the Customer is responsible for supplying secondary cable for
installations where the main service size is greater than 800 amps, or where the supply service would exceed 3
conductors per phase.

2.1.2 Buried Service Requirements

21.21 Single Family Detached Dwelling — Urban Single Phase Service up to 300 V

For supply services up to 200 A, servicing options include:
e  Customer supplied 200 A self-contained meter socket as per Figure 2-1.
e  For lots > 2 acres, SaskPower supplied Rural Metering as per Figure 2-15 or Figure 2-16 or Figure 2-17.
e  Customer supplied outside splitter as per Figure 2-10, Figure 2-11, and Table 2-1.
e  Customer supplied 200 A self-contained meter socket, mounted on a stub pole, as per Figure 2-3.

For supply services greater than 200 A, servicing options include:

e  Customer supplied outside splitter as per Figure 2-10, Figure 2-11, and Table 2-1.
e Customer supplied single phase service termination / CT enclosure as per Figure 2-5 and Table 2-1.

2.1.2.2 Single Family Detached Dwelling — Rural Single Phase Service up to 300 V
For supply services up to 200 A, servicing options include:
e  SaskPower supplied Rural Metering as per Figure 2-15 or Figure 2-16 or Figure 2-17.
For supply services greater than 200 A, servicing options include:
e Customer supplied outside splitter (attached to building, or free-standing) as per Figure 2-10, Figure 2-11,

and Table 2-1.
e  Customer supplied single phase service termination / CT enclosure as per Figure 2-5 and Table 2-1
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2.1.23 Single Family Detached Dwelling — Mobile Home (Park)

Servicing options are:

e  Customer supplied 200 A self-contained meter socket as per Figure 2-1.
e  Customer supplied 200 A self-contained meter socket, mounted on a stub pole, as per Figure 2-3.

2.1.2.4 Multiple Single Family Dwellings

Multiple single family dwelling requirements apply to all single family row-housing units, townhouses, apartments,
and duplexes. Note the requirement in Section 2.1.1 limiting the number of points of delivery to a building to a
maximum of two. This requirement applies to all multiple single family services except individually titled
condominium units.

The only servicing option for duplexes and individually titled condominium units is an individual Customer supplied
self-contained 200 A meter socket as per Figure 2-1. SaskPower may choose to deliver service to a multi-position
meter trough, as per Figure 2-7, for individually titled multiple single family units where lot size or configuration
limits servicing options.

Servicing options for all multiple single family dwellings other than duplexes and individually titled condominium
units are listed below. For the servicing options below the Customer may supply, install, and terminate secondary
conductors at the SaskPower supplied pad-mounted transformer, provided the transformer is dedicated to the
Customer’s site only.

e  Customer supplied service termination/CT enclosure as per Figure 2-5 and Table 2-1.

e  Customer supplied service termination/CT enclosure as per Figure 2-6 and Table 2-1.

e  Customer supplied multi-position meter trough, with blank compartment, as per Figure 2-7 and Table 2-1.

e  Customer supplied outside splitter with horizontal multi-meter trough(s) as per Figure 2-8, Figure 2-10,
and Table 2-1.

e  Customer supplied outside splitter with multiple meter sockets as per Figure 2-9, Figure 2-10, and Table 2-
1.

e  Customer supplied splitter as per Figure 2-10, Figure 2-11, and Table 2-1.

e  Customer supplied outside splitter with a multi-meter center as per Figure 2-10, Figure 2-12, and Table 2-
1.

e  Customer supplied switchgear.

Note (1): The Customer shall ensure that when SaskPower extends high voltage supply cables to the
Customer's cable termination compartment in the switchgear, the compartment shall have
adequate phase barriers and grounding means.

2.13 Aerial Service Requirements — Limited to Specific Conditions

Aerial residential supply services shall be limited to 200 A and may apply to any type of residential dwelling. New
residential aerial service requests will only be allowed, at SaskPower’s sole discretion, in areas with rocky or steep
terrain that makes underground construction methods impractical.

The Customer shall provide the means of attachment for the SaskPower service drop. It shall consist of an
approved steel service mast kit, or a single 12 mm eyebolt secured to the wall. The eyebolt shall not be bolted to
the roof or eaves. The use of lag screws, lag screw insulators, or wall-mounted racks is not acceptable. The service
must be connected directly to the mast or eyebolt. The Customer's service head location and associated
clearances shall be as per Code and Figure 2-24.
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Meter sockets used for aerial service drops shall be as per Section 2.5.2.1.
Masts greater than 1.5 meters above the roofline shall have guying as per Code.

When a permit is required for a reconnect, and a wooden mast exists, then it shall be replaced with an approved
steel service mast.

2.2 Farm

These requirements apply to the extension of service to any standard farmstead, farm irrigation, feedlot or other
qualified farm operation, including those located on Indian Reserves, or to seasonally operated irrigation systems
used exclusively for agricultural purposes.

2.2.1 General Requirements

When an aerial or buried system exists, SaskPower shall install a buried supply service within the farm yard work
area. The transformation may be either pad-mounted or pole mounted as circumstances require.

Clearances from the transformer to buildings shall conform to the Code and are shown in Table 2-2. When these
clearances cannot be met, the Customer shall supply and install barriers between the transformer and the building
as per Figure 2-26. Separations of SaskPower's direct buried power conductors to various facilities shall be as per
Table 2-2. Overhead clearances, as applicable, shall be as per Table 2-4.

A single meter shall measure energy consumed by a single Customer in any individual premise.

There shall be a maximum of two (2) points of delivery per building; however, a Customer cannot have two
meters, at the same voltage, for the same premise. All points of delivery to a building shall come from the same
transformer unless the services have different voltages and/or electrical characteristics. The ownership of facilities
to the point of delivery shall remain with SaskPower, and the ownership of facilities after the point of delivery shall
remain with the Customer. The location for point of service shall be at SaskPower’s sole discretion.

For all new farm service applications, the Customer is responsible for supplying secondary cable for installations
where the main service size is greater than 800 amps, or where the supply service would exceed 3 conductors per
phase.

SaskPower will not deliver service conductors to any structure used to contain livestock or within an area used to
corral livestock. The point of delivery for these services shall be at least 3 m from the structure containing
livestock and at least 3 m from the area used to corral livestock.

All electrically driven irrigation machines shall be inspected by SaskPower Electrical Inspections and all points of

delivery for farm irrigation Customers shall be at a SaskPower pole in the road allowance, directly adjacent to the
road allowance, or at the Customer’s building.

2.2.2 Buried Service Requirements

2221 Farm Single Phase Service up to 300 V

For supply services up to 200 A, the servicing options include:
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e  SaskPower supplied Rural Metering (with or without a standby transfer switch) as per Figure 2-15 or
Figure 2-16 or Figure 2-17. Rural Metering consists of a meter socket, thermal circuit breaker, and an
integrated splitter compartment for Customer service conductors not exceeding 350 kcmil.

e Additional Option for Farm Irrigation Only — SaskPower supplied F-Cabinet as per Figure 2-18.
For supply services greater than 200 A, servicing options include:

e  Customer supplied outside splitter with multiple meter sockets as per Figure 2-9, Figure 2-10, and Table 2-
1.

e  Customer supplied splitter with meter socket as per Figure 2-10, Figure 2-11, and Table 2-1

e  Customer supplied outside splitter with multi meter center as per Figure 2-10, Figure 2-12, and Table 2-1.

e  Customer supplied padmount distribution center as per Figure 2-13.

e  Customer supplied service termination / CT enclosure as per Figure 2-5 and Table 2-1.

2.2.2.2  Farm Single Phase Service Greater Than 300 V

For supply services up to 200 A, servicing options include:

e  Customer supplied outside splitter with main disconnect as per Figure 2-10, Figure 2-14, and Table 2-1.
e SaskPower supplied F-Cabinet (240/480 V) as per Figure 2-18.

2.2.23 Farm Polyphase Service up to 300 V

For supply services up to 200 A, servicing options include:

e  Customer supplied self-contained meter socket, provided supply service conductors do not exceed 4/0 in
size, as per Figure 2-2 and Table 2-1.

e  Customer supplied outside splitter as per Figure 2-2, Figure 2-10, and Table 2-1.

e  Customer supplied outside splitter with main disconnect as per Figure 2-10, Figure 2-14, and Table 2-1.

e SaskPower supplied F-Cabinet as per Figure 2-19.

For supply services greater than 200 A and up to 800A, servicing options include:
e  Customer supplied outside splitter with multiple meter sockets as per Figure 2-9, Figure 2-10, and Table 2-
1.
e  Customer supplied outside splitter with meter socket as per Figure 2-11, Figure 2-10, and Table 2-1.
e Customer supplied service termination / CT enclosure as per Figure 2-6 and Table 2-1.
e  Customer supplied padmount distribution center as per Figure 2-13.
e Secondary terminals of SaskPower supplied pad-mounted transformer as per Figure 2-21.

For supply services greater than 800A, servicing options include:

e Secondary terminals of SaskPower supplied pad-mounted transformer as per Figure 2-21.

2.2.2.4 Farm Polyphase Service Greater Than 300 V

For supply services up to 200 A, servicing options include:

e  Customer supplied outside splitter with main disconnect as per Figure 2-10, Figure 2-14, and Table 2-1.
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e SaskPower supplied F-Cabinet (limited to 100 A at 600 V or 200 A at 480 V) as per Figure 2-19.
For supply services greater than 200 A and up to 800A, servicing options include:

e  Customer supplied outside splitter with meter socket as per Figure 2-10, Figure 2-11, and Table 2-1
e Secondary terminals of SaskPower supplied pad-mounted transformer as per Figure 2-21.

For supply services greater than 800 A, servicing options include:

e Secondary terminals of SaskPower supplied pad-mounted transformer as per Figure 2-21.

2.3 General Service

These requirements apply to the extension of service to any premise used primarily for non-residential or
non-agricultural purposes on a permanent or seasonal basis.

2.3.1 General Requirements

When an aerial or buried system exists, SaskPower will normally install a buried supply service to all new
Customers. However, circumstances may dictate that an aerial service remains or be installed. At the time of
application for service, the Customer shall advise SaskPower of any abnormal site conditions, including those that
may preclude a buried service.

Clearances from the transformer to buildings shall conform to the Code and are shown in Table 2-2. When these
clearances cannot be met, the Customer shall supply and install barriers between the transformer and the building
as per Figures 2-25 and 2-26. Separations of SaskPower's direct buried power conductors to various facilities shall
be as per Table 2-2. Clearances for aerial services shall be as per Figure 2-24. Overhead clearances, as applicable,
shall be as per Table 2-4.

Customer polyphase services requiring high resistance grounding installed to sense line to ground faults will be
served from four wire installations. SaskPower will not ground the (XO) bushing nor interconnect the (HO) and
(XO). The (HO) shall be grounded separately. This service can be metered 3 phase 4-wire. At the time of
application for service, the Customer shall advise SaskPower of any requirements for high resistance grounding.

A single meter shall measure energy consumed by a single Customer in any individual premise.

There shall be a maximum of two (2) points of delivery per building; however, a Customer cannot have two
meters, at the same voltage, for the same premise. All points of delivery to a building shall come from the same
transformer unless the services have different voltages and/or electrical characteristics. The ownership of facilities
to the point of delivery shall remain with SaskPower, and the ownership of facilities beyond the point of delivery
shall remain with the Customer.

The location for point of service, buried or aerial, shall be at SaskPower’s sole discretion. Normally point of service
will be located within one meter of the point on the building nearest to SaskPower's supply facilities. An alternate
Customer preferred location may be permitted provided the location poses no immediate or future technical or
physical impediment to SaskPower. An example of a technical impediment is when the increased conductor length
introduces unacceptable voltage drop. Examples of physical impediments would include the following:

e Insufficient access to allow for mechanical trenching (the width of most trenchers operating for
SaskPower is approximately 1.8 meters. This would require a clearance between the building and the
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property line of approximately 2.5 meters. Assuming that a short run (1 or 2 m) can be reached with the
boom of the trencher or can be hand dug, a meter socket installed at this distance from the corner of the
building should not be a problem).

e Insufficient clearance from natural gas lines.

e  Proximity and/or paralleling water or septic lines.

e  Existing or future decks or patios.

e Asphalt, paving stone or cement.

e Landscaping such as retaining walls, ponds, fabric, etc.

Customers who wish to locate their meter socket in a location other than the nearest corner to SaskPower supply
facilities are advised to notify SaskPower through the SaskPower New Connect Desk (1-888-757-6937 option 4). A
field representative will call to discuss the proposed location.

For all new general service applications, the Customer is responsible for supplying secondary cable for installations
where the main service size is greater than 800 amps, or where the supply service would exceed 3 conductors per
phase. The Customer may supply, install, and terminate secondary conductors at the SaskPower supplied pad-
mounted transformer for service sizes below 800 amps when approved by SaskPower Distribution Engineering.

2.3.2 Buried Service Requirements

23.21 Single Phase General Service up to 300 V

For supply services up to 200 A, servicing options include:

e  Customer supplied 200 A self-contained meter socket as per Figure 2-1.

e  Customer supplied multi-position meter trough, with blank compartment, as per Figure 2-7 and Table 2-1.

e  Customer supplied outside splitter with horizontal multi-meter trough(s) as per Figure 2-8, Figure 2-10,
and Table 2-1.

e Additional Options for Rural Services Only — SaskPower supplied rural metering as per Figures 2-15 or
Figure 2-16 or Figure 2-17. Rural Metering consists of a meter socket, thermal circuit breaker, and an
integrated splitter compartment for Customer service conductors not exceeding 350 kcmil.

e Additional Option for Rural Services Only — SaskPower supplied F-Cabinet as per Figure 2-18.

For supply services greater than 200A servicing options include:

e  Customer supplied multi-position meter trough, with blank compartment, as per Figure 2-7 and Table 2-1.

e  Customer supplied outside splitter with horizontal multi-meter trough(s) as per Figure 2-8, Figure 2-10,
and Table 2-1.

e  Customer supplied outside splitter with multiple meter sockets as per Figure 2-9, Figure 2-10, and Table 2-
1.

e  Customer supplied splitter as per Figure 2-10, Figure 2-11, and Table 2-1.

e  Customer supplied outside splitter with multi meter center as per Figure 2-10, Figure 2-12, and Table 2-1.

e  Customer supplied padmount distribution center as per Figure 2-13.

e Additional Option for Dedicated Services Only — Customer supplied service termination / CT enclosure as
per Figure 2-5 and Table 2-1.
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2.3.2.2 Single Phase General Service Greater Than 300 V

For supply services up to 200 A, servicing options include:

e  Customer supplied outside splitter with multi-meter center as per Figure 2-10, Figure 2-12, and Table 2-1.
e  Customer supplied outside splitter with main disconnect as per Figure 2-10, Figure 2-14, and Table 2-1.

e Additional Option for Rural Services Only — SaskPower supplied F-Cabinet (240/480 V) as per Figure 2-18.
For supply services greater than 200 A, servicing options include:
e  Customer supplied splitter as per Figure 2-10, Figure 2-11, and Table 2-1.

e  Customer supplied outside splitter with a multi meter center as per Figure 2-10, Figure 2-12, and Table 2-
1.

2.3.23 Polyphase General Service up to 300 V

For supply services up to 200 A, servicing options include:
e  Customer supplied 200 A self-contained meter socket as per Figure 2-2.
e Customer supplied outside splitter as per Figure 2-2, Figure 2-10, and Table 2-1.
e Customer supplied outside splitter with multi-meter center as per Figure 2-10, Figure 2-12, and Table 2-1.
e Additional Option for Rural Services Only — SaskPower supplied F-Cabinet as per Figure 2-19.
For supply services greater than 200 A and up to 800A, servicing options include:
e Customer supplied outside splitter with multiple meter sockets as per Figure 2-9, Figure 2-10, and Table 2-
1.
e Customer supplied splitter with meter socket as per Figure 2-10, Figure 2-11, and Table 2-1.
e  Customer supplied outside splitter with multi meter center as per Figure 2-10, Figure 2-12, and Table 2-1.
e  Customer supplied padmount distribution center as per Figure 2-13.

e Secondary terminals of SaskPower supplied pad-mounted transformer as per Figure 2-21.

e Additional Option for Dedicated Services Only — Customer supplied service termination / CT enclosure as
per Figure 2-6 and Table 2-1.

For supply services greater than 800A, servicing options include:

e Secondary terminals of SaskPower supplied pad-mounted transformer as per Figure 2-21.

2.3.2.4 Polyphase General Service Greater Than 300 V

For supply services up to 200 A, servicing options include:

e  Customer supplied outside splitter with multi meter center as per Figure 2-10, Figure 2-12, and Table 2-1.
e  Customer supplied outside splitter with main disconnect as per Figure 2-10, Figure 2-14, and Table 2-1.

e Additional Option for Rural Services Only — SaskPower supplied F-Cabinet (limited to 600 V) as per Figure
2-19.
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e For 4160 V the only servicing options are the secondary terminals of SaskPower supplied pad-mounted
transformer or Figure 2-32.

For supply services greater than 200 A and up to 800A, servicing options include:

e Customer supplied outside splitter with meter socket as per Figure 2-10, Figure 2-11, and Table 2-1.
e  Customer supplied outside splitter with multi meter center as per Figure 2-10, Figure 2-12, and Table 2-1.
e Secondary terminals of SaskPower supplied pad-mounted transformer as per Figure 2-21.

e For4160 V the only servicing options are the secondary terminals of SaskPower supplied pad-mounted
transformer or Figure 2-32.

For supply services greater than 800A, servicing options include:

e Secondary terminals of SaskPower supplied pad-mounted transformer as per Figure 2-21.

233 Aerial Service Requirements — Limited to Specific Conditions

Aerial general supply services shall be limited to 200 A and may apply to any general service.

The Customer shall provide the means of attachment for the SaskPower service drop. It shall consist of a single 12
mm eyebolt secured to the wall or to an approved steel service mast. The eyebolt shall not be bolted to the roof
or eaves. The use of lag screws, lag screw insulators, or racks is not acceptable. The service must be connected
directly to the mast or eyebolt. The Customer's service head location and associated clearances shall be as per
Code and Figure 2-24.

Meter sockets used for aerial service drops shall be as per Section 2.5.2.1.

When a permit is required for a reconnect, and a wooden mast exists, then it shall be replaced with an approved
steel service mast.

2.4 Oilfield

These requirements apply to the extension of service to any premise or facilities used primarily for oil production,
processing, and “in-field” pumping.

24.1 General Requirements

When an aerial or buried system exists, SaskPower will normally install a buried supply service to all new
Customers. However, circumstances may dictate that an aerial service remains or be installed. At the time of
application, the Customer shall advise SaskPower of any abnormal site conditions, including those that may
preclude a buried service.

Clearances from the transformer to buildings shall conform to the Code and are shown in Table 2-2. When these
clearances cannot be met, the Customer shall supply and install barriers between the transformer and the building
as per Figure 2-26. Separations of SaskPower's direct buried power conductors to various facilities shall be as per
Table 2-2. SaskPower aerial facilities will be installed with clearances according to Table 2-3. Overhead clearances,
as applicable, shall be as per Table 2-4.
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Customer polyphase services requiring high resistance grounding installed to sense line to ground faults will be
served from four wire installations. SaskPower will not ground the (XO) bushing nor interconnect the (HO) and
(XO). The (HO) shall be grounded separately. This service can be metered 3 phase 4-wire. At the time of
application for service, the Customer shall advise SaskPower of any requirements for high resistance grounding.

SaskPower will not provide secondary cable after the point of delivery.

A single meter shall measure energy consumed by a single Customer for each point of delivery. There shall be a
maximum of two (2) points of delivery per building; however, a Customer cannot have two meters, at the same
voltage, for the same premise. All points of delivery to a building shall come from the same transformer unless the
services have different voltages and/or electrical characteristics. The ownership of facilities to the point of delivery
shall remain with SaskPower, and the ownership of facilities beyond the point of delivery shall remain with the
Customer.

The point of delivery for oilfield Customers shall be within the road allowance when served by SaskPower’s
overhead system. The point of delivery shall be near the entrance to the oilfield lease site when served by
SaskPower’s underground system, unless there are technical or physical impediments. Where there are technical
or physical impediments the location of the supply transformer and point of delivery will be by mutual agreement
after load, voltage drop, splitter, and maintenance accessibility requirements have been considered.

Each Customer conductor terminated in SaskPower equipment (F-Cabinet, splitter, or pad-mounted transformer)
shall identify the facility owner and location of equipment served. Ownership may be indicated by abbreviation of
the customer name or by the letter’s CO (Customer Owned) followed by a dash. Location information shall include
(where applicable) Quadrant, LSD, Section, Township, and Range. Meridian may be omitted. Two digits shall be
used for Section, Township, and Range to prevent confusion. Marking method shall be by affixing Partex type PK
markers (or equivalent) with cable ties near the termination of each conductor. Generic drawings of the Partex
markers are shown in Figure 2-20. Note: As an example, for a Customer Owned cable feeding quadrant B of LSD
12 of 3-4-12W2M would have the label CO-B12030412.

2.4.2 Buried Service Requirements

24.2.1 Single Phase Oilfield Service Greater than 300 V

For supply services up to 200 A, servicing options include:

e  Customer supplied outside splitter with main disconnect as per Figure 2-10, Figure 2-14, and Table 2-1.
e SaskPower supplied F-Cabinet (240/480 V) as per Figure 2-18.

24.2.2 Polyphase Oilfield Service Greater Than 300 V

For supply services up to 200 A, servicing options include:
e  Customer supplied outside splitter with main disconnect as per Figure 2-10, Figure 2-14, and Table 2-1.
e SaskPower supplied F-Cabinet (limited to 200 A and a maximum of 600 V) as per Figure 2-19.

e Secondary terminals of SaskPower supplied pad-mounted transformer as per Figure 2-21.

e For 4160 V the only servicing option is the secondary terminals of SaskPower supplied pad-mounted
transformer.

For supply services greater than 200 A and up to 800A, servicing options include:
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e  Customer supplied outside splitter with meter socket as per Figure 2-10, Figure 2-11, and Table 2-1.
e Secondary terminals of SaskPower supplied pad-mounted transformer as per Figure 2-21.

e For 4160 V the only servicing option is the secondary terminals of SaskPower supplied pad-mounted
transformer.

For supply services greater than 800A, servicing options include:

e Secondary terminals of SaskPower supplied pad-mounted transformer as per Figure 2-21.

2.5 Metering

2.5.1 General Requirements

When the supply service is from a 4-wire wye system, the metering facilities shall be 4-wire wye requiring the
system neutral to be brought into the instrument transformer compartment complete with connecting lug for
connection to the voltage transformer.

Meters and metering equipment shall have a minimum of 1 m of working space, clear of any obstruction, directly
in front of the meter.

When multiple meters are used, and are indoors, they shall be grouped together in a dedicated electrical room.

2.5.2 Meter Mounting Devices

The meter socket will normally be supplied and installed by the Customer, with the following exceptions:

e  Rural metering unit.

e  F-cabinet.

e Metering is at the secondary terminals of SaskPower’s 3-phase pad-mounted transformer. This applies to
cases where:

= the transformer is dedicated to one Customer, and
= the Customer supplies the secondary conductors, and
= the supply voltage is less than 750 Volts.

The use of current bypass switches is not permitted when self-contained meter sockets are used. For services that
do not utilize a self-contained meter socket a current bypass switch shall be used and installed as per Figure 2-11.

All meter sockets shall:

e  Comply with the construction requirements in the most current CSA Standard C22.2 No. 115.

e  Comply with the construction requirements in the most current CSA Standard C22.2 No. 94.2.

e be supplied complete with screw type or snap action sealing rings. Slip-lock sealing rings and ringless
meter sockets are not permitted.

e not be installed directly above, directly below, or within 1 m horizontally of a furnace, water heater, air
exchanger, dryer, and/or similar exhaust vents (as per Code).
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When the point of delivery is the secondary terminals of SaskPower’s pad-mounted transformer, the metering
options are:

e  Customer supplied meter socket(s) at their distribution center.
e  SaskPower supplied meter socket at the 3-phase pad-mounted transformer, as per Figure 2-21.

Splitters shall have provision for installing a SaskPower seal.

Where multiple meters are co-located, as in an electrical room, or a multi-gang meter socket, each meter
enclosure shall be marked to indicate the address or unit number that it serves. This marking shall be on both the
cover of the meter socket, and the interior of the meter socket enclosure to ensure that covers are not mixed up
when they are removed. Marking shall be by way of a permanent engraved lamacoid or equivalent tag that is
weather and ultraviolet resistant with 50mm (2”) high letters affixed with permanent adhesive.

Whether the metering is at SaskPower's pad-mounted transformer or at the Customer's equipment, the Customer
shall supply, install, and terminate the secondary conductors in consultation with SaskPower. Connection to or
disconnection from SaskPower's system shall only be made by individuals authorized by SaskPower. Suitable cable
support (as per Code) shall be supplied and installed by the Customer in a manner approved by SaskPower.

2.5.2.1 Self-Contained Meter Sockets

A single self-contained meter socket, with dual wire connectors on the load side, shall be permitted two
subdivisions, provided the total ampere rating of the two Customer disconnects does not exceed 200 A.

Meter sockets with an integrated load side disconnect are permitted provided a compartment dedicated to the
meter mounting assembly and SaskPower terminations is provided, that meets all requirements listed above. The
load side disconnect cannot encroach into the compartment or area dedicated for the meter and SaskPower
terminations.

A single self-contained meter socket, with dual wire connectors on the load side, shall be permitted two
subdivisions, provided the total ampere rating of the two Customer disconnects does not exceed 200 A.

Customer supplied self-contained meter sockets for buried service installations shall:

e  Be configured and wired as per Figures 2-27 and 2-28.

e Have a rating of 200 A, except when mounted in a ganged configuration. For ganged installations 100 A
rated sockets are allowed, for each position.

e Have %" line side stud-type connections arranged to permit straight in conductor connections and
suitable for aluminum conductors rated #6 to 4/0. For ganged installations stud-type connections are
only required for the main utility terminations.

e Have minimum dimensions of 455 mm (vertical dimension) x 305 mm (horizontal dimension) x 125 mm
(depth) dedicated to the meter mounting assembly, SaskPower terminations, and Customer terminations.
This space requirement does not extend to, or include, any load side breaker or cable looping
compartment.

e Be located outdoors unless permission is granted by SaskPower Metering Services
(MeteringServices@saskpower.com).

The following is a list of currently accepted single phase 200 A self-contained meter sockets for buried service
installations:

1. Hydel MSC400TW

2. Microelectric MO2-V

3. Eaton CLX or CLQ
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The following is a list of currently accepted three phase 200 A self-contained meter sockets for buried service
installations:

1. Hydel STC700 or STC703

2. Microelectric PL27-TCV or PL27-INTCV

3. Eaton P27-0 or P27-0-IN2

Customer supplied self-contained meter sockets for overhead service installations shall:

e Be configured and wired as per Figures 2-27 and 2-28.

e Be suitable for aluminum conductors rated #6 to 4/0.

e Allowed dimensions are as per approved socket list below.

e Be located outdoors unless permission is granted by SaskPower Metering Services
(MeteringServices@saskpower.com).

The following is a list of currently accepted (series) of self-contained meter sockets for overhead installations by
each major manufacturer:

1. Hydel: EK400, SE400, SFC700, SLC400, and STC700

2. Microelectric: BE1, BS2, BS2M, PL17, and PL27

3. Eaton: J2, K1-N, KIM-N, LM2, P17-0, and P27-0

Meter sockets not listed above must have approval from SaskPower prior to installation. Sockets without formal
written approval will not be energized. Acceptable sockets for ganged installations are listed on the applicable
drawings.

2.5.2.2 Transformer Rated Meter Sockets

Meter sockets shall be:

e  Be configured and wired as per Figure 2-27 and Figure 2-29.
e Have a ground connection.
e Not exceed a circuit length of 11 meters from the instrument transformer enclosure. Exceptions require
prior approval from SaskPower Metering Services.
e Located outdoors. Exceptions include:
=  Meters grouped together in an electrical room.
=  The meteris in the same switchgear assembly as the instrument transformers and in a separate
compartment. The meter compartment shall conform to the following dimensions:
e Depth-380 mm (15") minimum to 450 mm (18") maximum
e Height - 850 mm (34") minimum
e  Width - 600 mm (24") minimum
The meter compartment shall be equipped with a hinged door, flush with the front of the switchgear,
with provisions for sealing by SaskPower. A window is to be provided if the Customer wishes to read
the meter. The meter compartment is to be located so that the meter can be mounted with its
center line at a height of 1500 mm to 1800 mm above floor level.
= The meter socket is separate from the switchgear, it may be wall-mounted adjacent to the
switchgear, with approval from SaskPower Metering Services.
= Location poses a security or safety issue. In these cases the Customer shall apply to SaskPower
Metering Services (MeteringServices@saskpower.com) to determine an acceptable location.
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2.5.3 Instrument Transformers and Enclosures

When the main service exceeds 200 A or 600 V the instrument transformer enclosure shall be supplied and
installed by the Customer except where padmount metering is utilized. For service voltage at 4160V, the
Customer shall supply and install the instrument transformer enclosure and meter socket.

Revenue metering instrument transformers and other associated equipment supplied by SaskPower shall be used
exclusively for the purpose of SaskPower revenue metering.

Services with multiple instrument transformer enclosures shall have a separate means of disconnect for each
enclosure.

2.5.3.1 Instrument Transformers

When the Customer supplies the instrument transformer enclosure, the instrument transformers shall be installed:

e and connected by the Customer as per Figure 2-29.
e to permit the complete removal or installation.

e using all manufacturer’s mounting holes.

e such that the name plates are clearly visible.

Instrument transformers will not be shipped out of the province for installing in switchgear. Instrument
transformer dimension diagrams will be forwarded upon request.

Voltage transformers, 700 V class, shall be without fuses and be stationary mounted. Voltage transformers, 5 kV
class, may be equipped with one fuse per transformer centrally mounted for 3-phase, 4-wire wye circuits as per
Figure 2-30 and Figure 2-31. Current transformers, 5 kV class, shall be as per Figure 2-30 and Figure 2-31. The
compartment may be required to be equipped with a draw out type, or swing out type, carriage with disconnect
provisions for de-energizing and grounding the primary of each transformer upon withdrawal.

2.5.3.2 Instrument Transformer Enclosures

When the Customer supplies the instrument transformer enclosure, it shall:

e be equipped with a hinged door with provision for padlocking and sealing by SaskPower.
e contain mounting plates or other acceptable means for securing the transformers.
e have an insulated splitter block provided for neutral conductors.
e besized as follows:
o Single Phase — 760 mm high x 760 mm wide x 255 mm deep.
o Three Phase — 915 mm high x 915 mm wide x 255 mm deep.

For service entrance panels utilizing bar type buss structure and manufactured switchgear, provision shall be made
for mounting current transformers and voltage transformers in a separate and completely barriered compartment.
The compartment shall be large enough to contain three current transformers and three voltage transformers and
to be readily accessible for maintenance and replacement of transformers with a means for padlocking and sealing
by SaskPower. The instrument transformer enclosure shall be a minimum of 300 mm (12") above the floor from
the bottom of enclosure, maximum 1800mm (6’) to top of enclosure.

In addition to the electrical clearances specified in the applicable CSA standard, a minimum physical separation of

50 mm must be maintained between instrument transformers and between the instrument transformer and the
surrounding switchgear to provide adequate working clearances.
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Instrument transformer enclosures shall:

e be located either indoors or outdoors.

e beimmediately adjacent to and on the load side of the individual Customer's main service disconnect.
e be readily accessible for testing or replacement of instrument transformers.

e contain only SaskPower instrument transformer(s) and associated Customer conductors.

e not be used as a splitter for other Customers.

When switchgear is used, the Customer shall:

o forward four (4) copies of preliminary revenue metering details and location drawings to SaskPower
Metering Services (MeteringServices@saskpower.com) for approval. Switchgear design drawings should
not be finalized before approval is received from SaskPower Metering Services. Failure to do so may result
in modifications required to the switchgear and delay of the service.

e notify the switchgear manufacturer of the revenue metering requirements after discussion with
SaskPower.

2.5.3.3 Customer Service Termination Enclosures (CSTEs)

Customer Service Termination Enclosures (CSTEs) shall only be used when indicated as an acceptable servicing
option in Section 2.1, Section 2.2, and Section 2.3. CSTEs combine utility service terminations and metering in one
enclosure. These enclosures are for dedicated services only (see Section 1.3 for the definition of a dedicated
service), and shall conform to the following requirements:

e The construction requirements in the most current CSA Standard C22.2 No. 76.

e The construction requirements in the most current CSA Standard C22.2 No. 94.2.

e  Minimum CSA Type 3R rated.

e Have a hinged door with a three-point latching system, and a mechanical door stay.

e Have minimum dimensions of 1015 mm (vertical dimension) x 915 mm (horizontal dimension) x 305
mm (depth)

e Have factory installed bus with a NEMA 4 pattern for all utility phase and neutral connections and be
capable of mounting SaskPower supplied current transformers with dimensions as per Figure 2-30.
Field installed lugs are not acceptable for any utility phase, utility neutral, or current transformer
connection.

e Be permitted no more than four subdivisions on the load side, and the total disconnect/breaker rating
of the subdivisions shall not exceed the service entrance rating.

e Belocated outdoors unless permission is granted by SaskPower Metering Services
(MeteringServices@saskpower.com).

2.5.3.4  Conduit and Secondary Wiring Requirements

When the Customer supplies the instrument transformer enclosure, the Customer shall supply and install:

e acontinuous run of conduit (minimum 35 mm (1%”) diameter) for the exclusive use of SaskPower
between the instrument transformer enclosure and the meter enclosure (to a maximum circuit length of
11 meters).

e sealable LB fittings or similar conduit fittings, if required.

29


mailto:MeteringServices@saskpower.com
mailto:MeteringServices@saskpower.com

SaskPower Electric Service Requirements Revision 2
March 19, 2021

e the bond on the meter socket when PVC conduit is used.
SaskPower shall supply and install:
e acontinuous run of secondary conductors in the Customer supplied conduit between the instrument

transformers and the meter test switch (such that there are no splices or interruptions).
e the test switch and the meter.

2.5.4 Metering Signals

Any Customer requiring output signals from the SaskPower revenue meter is requested to contact the appropriate
SaskPower Business Manager for applicability, availability, details, and costs.

If output signals are provided to the Customer, SaskPower will not accept any liabilities with respect to the use or
loss of the output signals.
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2.6 Installation Diagrams for Services up to and Including 5 kV
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**DIMENSIONS ARE IN MILLIMETERS,
UNLESS OTHERWISE NOTED.**
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*SPECIAL NOTE: TYPE 32 BASE BASE GRAVEL
TO BE SUPPLIED BY HOMEBUILDER FOR
SERVICES INSTALLED IN REGINA CITY.
SASKPOWER MAY IMPOSE SPECIAL BACKFILL
REQUIREMENTS ON ANY SERVICE AS DICTATED
BY LOCAL SOIL CONDITIONS.

INSTALLATION NOTES:

1.

10.

11.

POINT OF DELIVERY — SASKPOWER
TERMINATION IN THE CUSTOMER SUPPLIED
METER SOCKET.

METER SOCKET REQUIREMENTS AS PER
SECTION 2.5.2.1 AND FIGURE 2-1B.

WHEN A PERMANENT STRUCTURE IS
INSTALLED BELOW THE METER, THE
PERMANENT STRUCTURE SHALL BE
CONSIDERED GRADE.

CENTERLINE OF METER TO BE A MINIMUM
OF 1500mm, TO A MAXIMUM OF 1800mm
ABOVE GRADE.

SERVICE TO HAVE FIXED BACKING (MINIMUM
19mm THICKNESS), AT LEAST THE SAME
WIDTH AS THE METER SOCKET, EXTENDING
TO 300mm ABOVE FINISHED GRADE, AND
ADEQUATELY SECURED. 2" x 12" NOMINAL
LUMBER (1-1/2" x 11-1/4" ACTUAL) IS
ACCEPTABLE. THE BACKING SHALL
ACCOMMODATE THE LOOP BOX REGARDLESS
OF WHETHER IT IS OFFSET OR INLINE WITH
THE METER SOCKET.

53mm (27) SUPPLY SERVICE CONDUIT TO
BE INSTALLED BY CUSTOMER.

METAL LOOP BOX REQUIRED ON ALL BURIED
SERVICES USING A SELF—CONTAINED METER
SOCKET, EXCEPT THOSE ATTACHED TO A
STUB POLE AS PER FIGURE 2-3. METAL
LOOP BOX TO BE INSTALLED A MINIMUM OF
500mm ABOVE GRADE (AS FAR ABOVE
GRADE AS POSSIBLE). LOOP BOX MAY BE
INSTALLED INLINE (AS SHOWN), OR OFFSET
IF NECESSARY. ADDITIONAL LOOP BOX
REQUIREMENTS CONTAINED IN FIGURE 2-1C.

53mm (2”) PVC EXPANSION JOINT TO BE
INSTALLED BY CUSTOMER DIRECTLY BELOW
THE LOOP BOX. EXPANSION JOINT MUST
HAVE A MINIMUM OF 100mm (4”) OF
TRAVEL.

PVC SLIP SLEEVE AT GRADE TO BE
SUPPLIED BY THE CUSTOMER. SLIP SLEEVE
SHALL BE 25mm LARGER THAN THE
SUPPLY CONDUIT, A MINIMUM OF 600mm IN
LENGTH, AND EXTEND A MINIMUM OF
450mm BELOW GRADE.

CUSTOMER GROUND AND/OR BOND
CONDUCTORS SHALL NOT BE RUN IN THE
UTILITY SERVICE CONDUIT BELOW THE LOOP
BOX. GROUND AND/OR BOND CONDUCTORS
MAY BE RUN IN THE UTILITY SERVICE
CONDUIT ABOVE THE LOOP BOX WITH
APPROVAL FROM THE LOCAL SASKPOWER
OPERATING PERSONNEL.

GROUND PLATE TO BE INSTALLED BY
CUSTOMER AS PER CSA 22.1 AND THE
SASKATCHEWAN INTERPRETATIONS. GROUND
PLATE AND GROUND CABLE MUST NOT
INTERFERE WITH UTILITY SERVICE CABLE
INSTALLATION.

FIGURE 2-1A
SINGLE PHASE 120/240V 3W 200A BURIED SERVICE
METER INSTALLATION

kl SaskPower

REFERENCE: SASKPOWER CONSTRUCTION STANDARDS MANUAL

B-24-10 (SHEET 1)




INSTALLATION NOTES:

1. 200A SELF—CONTAINED METER SOCKETS
(FOR BURIED SERVICES) SHALL CONFORM
TO THE FOLLOWING REQUIREMENTS (AS PER
SECTION 2.5.2.1):

a. BE CONFIGURED AND WIRED AS PER
FIGURES 2-27 AND FIGURE 2-28.
b. HAVE A MINIMUM RATING OF 200A.

c. HAVE %” LINE SIDE STUD-TYPE
CONNECTIONS ARRANGED TO PERMIT

STRAIGHT IN CONDUCTOR CONNECTIONS
AND SUITABLE FOR ALUMINUM
CONDUCTORS RATED #6 TO 4/0. THIS
REQUIREMENT ONLY APPLIES TO BURIED
SERVICES. OVERHEAD SERVICES DO NOT
REQUIRE STUD-TYPE CONNECTIONS.

d. HAVE MINIMUM DIMENSIONS OF 455mm
(VERTICAL DIMENSION) X 305mm

‘ ‘ (HORIZONTAL DIMENSION) X 125mm
{) } (DEPTH) DEDICATED TO THE METER
MOUNTING ASSEMBLY, SASKPOWER

TERMINATIONS, AND CUSTOMER
‘ TERMINATIONS. THIS SPACE REQUIREMENT

(©

DOES NOT EXTEND TO, OR INCLUDE,
ANY LOAD SIDE BREAKER OR CABLE
LOOPING COMPARTMENT.

e. BE LOCATED OUTDOORS UNLESS
PERMISSION IS GRANTED BY SASKPOWER
METERING SERVICES.

@ @ 2. THE FOLLOWING IS A LIST OF CURRENTLY
ACCEPTED 200A SELF—CONTAINED METER

’.) @ SOCKETS FOR UNDERGROUND SINGLE PHASE
\ INSTALLATIONS:

e EATON CLX, CLX-SF, CLQ, OR CLQ-SF

e HYDEL MSC400TW, OR MSC400TW-SF
¢ MICROELECTRIC MO2-V OR MO2-MV
OTHER MANUFACTURERS OR FORM FACTORS
‘ TO BE APPROVED BY SASKPOWER ELECTRIC
‘ SERVICE REQUIREMENTS COMMITTEE.
OXeNe) 3. 53mm (2") PVC ADAPTER REQUIRED AT
EACH CONDUIT ENTRY OR EXIT FROM THE
LOOP BOX AND METER SOCKET.
4. 53mm (2") PLASTIC BUSHING REQUIRED AT
EACH CONDUIT ENTRY OR EXIT FROM THE
e LOOP BOX AND METER SOCKET.
5. BOND CONDUCTOR FROM CUSTOMER'S
ELECTRICAL PANEL AND GROUND
CONDUCTOR FROM A GROUND PLATE TO

THE METER SOCKET GROUND LUG TO BE
INSTALLED BY CUSTOMER.

6. LOOP BOX BOND CONDUCTOR TO BE

INSTALLED BY CUSTOMER.
7. ALL LOAD SIDE CONDUIT EXITS/ENTRIES

SHALL USE ONLY FACTORY KNOCK-OUTS
WITHIN THE LOAD SIDE QUADRANT OF THE
METER SOCKET.

**DIMENSIONS ARE IN MILLIMETERS,
UNLESS OTHERWISE NOTED.**

FIGURE 2-1B
SINGLE PHASE 120/240V 3W 200A BURIED SERVICE ﬂ SaSkPower

REFERENCE: SASKPOWER CONSTRUCTION STANDARDS MANUAL
METER SOCKET DETAILS B-24-10 (SHEET 1) -




INSTALLATION NOTES:

1. LOOP BOX SHALL CONFORM TO THE
FOLLOWING REQUIREMENTS:
a. HAVE A MINIMUM RATING OF NEMA 3R.
b. HAVE A HINGED DOOR.
c. BE BONDED AS PER CSA 22.1 AND THE
SASKATCHEWAN INTERPRETATIONS.
d. HAVE A BONDED DOOR.
BE SIZED AS FOLLOWS:
i) 305mm WIDE x 350mm HIGH x
150mm DEEP WHEN THE UTILITY
SERVICE CABLE IS 1/0.

i) 510mm WIDE x 510mm HIGH x
205mm DEEP WHEN THE UTILITY
CABLE IS 4/0 (SERVICES GREATER
THAN 40m FROM THE UTILITY
TRANSFORMER OR PEDESTAL).

f. HAVE PROVISION FOR A SASKPOWER

SEAL.

2. 53mm (2") PVC ADAPTER REQUIRED AT
EACH CONDUIT ENTRY OR EXIT FROM THE
LOOP BOX AND METER SOCKET.

3. 53mm (2") PLASTIC BUSHING REQUIRED AT
EACH CONDUIT ENTRY OR EXIT FROM THE
LOOP BOX AND METER SOCKET.

4. LOOP BOX BOND CONDUCTORS TO BE
INSTALLED BY CUSTOMER.

BOND TO
LOOP BOX
LID

**DIMENSIONS ARE IN MILLIMETERS,
UNLESS OTHERWISE NOTED.**

FIGURE 2-1C
SINGLE PHASE 120/240V 3W 200A BURIED SERVICE ﬂ SaSkPower

REFERENCE: SASKPOWER CONSTRUCTION STANDARDS MANUAL
LOOP BOX DETAILS B.24-10 (SHEET 1) -




**DIMENSIONS ARE IN MILLIMETERS,
UNLESS OTHERWISE NOTED.**
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450
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*SPECIAL NOTE: TYPE 32 BASE BASE GRAVEL
TO BE SUPPLIED BY HOMEBUILDER FOR
SERVICES INSTALLED IN REGINA CITY.
SASKPOWER MAY IMPOSE SPECIAL BACKFILL
REQUIREMENTS ON ANY SERVICE AS DICTATED
BY LOCAL SOIL CONDITIONS.

1.

10.

11.

POINT OF DELIVERY — SASKPOWER
TERMINATION IN THE CUSTOMER SUPPLIED
METER SOCKET.

METER SOCKET REQUIREMENTS AS PER
SECTION 2.5.2.1 AND FIGURE 2-2B.

WHEN A PERMANENT STRUCTURE IS
INSTALLED BELOW THE METER, THE
PERMANENT STRUCTURE SHALL BE
CONSIDERED GRADE.

CENTERLINE OF METER TO BE A MINIMUM
OF 1500mm, OR MAXIMUM OF 1800mm
ABOVE GRADE.

SERVICE TO HAVE FIXED BACKING (MINIMUM
19mm THICKNESS), AT LEAST THE SAME
WIDTH AS THE METER SOCKET, EXTENDING
TO 300mm ABOVE FINISHED GRADE, AND
ADEQUATELY SECURED. 2" x 12" NOMINAL
LUMBER (1-1/2" x 11—1/4" ACTUAL) IS
ALSO ACCEPTABLE. THE BACKING SHALL
ACCOMMODATE THE 'LOOP BOX' REGARDLESS
OF WHETHER IT IS OFFSET OR INLINE WITH
THE METER SOCKET.

78mm (3”) SUPPLY SERVICE CONDUIT TO
BE INSTALLED BY CUSTOMER.

METAL LOOP BOX REQUIRED ON ALL THREE
PHASE BURIED SERVICES USING A
SELF—CONTAINED METER SOCKET. METAL
LOOP BOX TO BE INSTALLED BY CUSTOMER
A MINIMUM OF 500mm ABOVE GRADE (AS
FAR ABOVE GRADE AS POSSIBLE). LOOP
BOX MAY BE INSTALLED INLINE (AS SHOWN),
OR OFFSET IF NECESSARY. ADDITIONAL LOOP
BOX REQUIREMENTS CONTAINED IN FIGURE
2-2C.

78mm (3”) PVC EXPANSION JOINT TO BE
INSTALLED BY CUSTOMER DIRECTLY BELOW
THE LOOP BOX. EXPANSION JOINT MUST
HAVE A MINIMUM OF 100mm (4”) OF
TRAVEL.

PVC SLIP SLEEVE AT GRADE TO BE
SUPPLIED BY THE CUSTOMER. SLIP SLEEVE
SHALL BE 25mm LARGER THAN THE SUPPLY]
CONDUIT, A MINIMUM OF 600mm IN LENGTH
AND EXTEND A MINIMUM OF 450mm BELOW
GRADE.

CUSTOMER GROUND AND/OR BOND
CONDUCTORS SHALL NOT BE RUN IN THE
UTILITY SERVICE CONDUIT BELOW THE LOOP
BOX. GROUND AND/OR BOND CONDUCTORS
MAY BE RUN IN THE UTILITY SERVICE
CONDUIT ABOVE THE LOOP BOX WITH
APPROVAL FROM THE LOCAL SASKPOWER
OPERATING PERSONNEL.

GROUND PLATE TO BE INSTALLED BY
CUSTOMER AS PER CSA 22.1 AND THE
SASKATCHEWAN INTERPRETATIONS. GROUND
PLATE AND GROUND CABLE MUST NOT
INTERFERE WITH UTILITY SERVICE CABLE
INSTALLATION.

FIGURE 2-2A

THREE PHASE 120/208V 4W 200A BURIED SERVICE

METER INSTALLATION

ki SaskPower
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INSTALLATION NOTES:

1. 200A SELF—CONTAINED METER SOCKETS FOR
BURIED SERVICES SHALL CONFORM TO THE
FOLLOWING REQUIREMENTS (AS PER SECTION
2.5.2.1):

a. BE CONFIGURED AND WIRED AS PER
FIGURES 2—27 AND FIGURE 2-28.
HAVE A MINIMUM RATING OF 200A.
HAVE MINIMUM DIMENSIONS OF 455mm
(VERTICAL DIMENSION) X 305mm
(HORIZONTAL DIMENSION) X 125mm
(DEPTH) DEDICATED TO THE METER
MOUNTING ASSEMBLY, SASKPOWER
TERMINATIONS, AND CUSTOMER
TERMINATIONS. THIS SPACE REQUIREMENT
DOES NOT EXTEND TO, OR INCLUDE,
ANY LOAD SIDE BREAKER OR CABLE
LOOPING COMPARTMENT.

d. BE LOCATED OUTDOORS UNLESS
PERMISSION IS GRANTED BY SASKPOWER
METERING SERVICES.

2. THE FOLLOWING IS A LIST OF CURRENTLY
ACCEPTED 200A SELF—CONTAINED METER
SOCKETS FOR UNDERGROUND THREE PHASE
INSTALLATIONS:

e EATON P27-0 OR P27-0-IN2
e HYDEL STC700 OR STC703

e MICROELECTRIC PL27-TCV OR
PL27-INTCV

OTHER MANUFACTURERS OR FORM FACTORS
TO BE APPROVED BY SASKPOWER ELECTRIC
SERVICE REQUIREMENTS COMMITTEE.

3. 78mm (3") PVC ADAPTER REQUIRED AT
EACH CONDUIT ENTRY OR EXIT FROM THE
LOOP BOX AND METER SOCKET.

4. 78mm (3") PLASTIC BUSHING REQUIRED AT
EACH CONDUIT ENTRY OR EXIT FROM THE
LOOP BOX AND METER SOCKET.

5. BOND CONDUCTOR FROM CUSTOMER'’S
ELECTRICAL PANEL AND GROUND
CONDUCTOR FROM A GROUND PLATE TO
THE METER SOCKET GROUND LUG TO BE
INSTALLED BY CUSTOMER.

6. LOOP BOX BOND CONDUCTOR TO BE
INSTALLED BY CUSTOMER.

7. ALL LOAD SIDE CONDUIT EXITS/ENTRIES
SHALL USE ONLY FACTORY KNOCK-OUTS
WITHIN THE LOAD SIDE QUADRANT OF THE
METER SOCKET.

**DIMENSIONS ARE IN MILLIMETERS,
UNLESS OTHERWISE NOTED.**

FIGURE 2-2B
THREE PHASE 120/208V 4W 200A BURIED SERVICE
METER SOCKET DETAILS

il SaskPower

REFERENCE: SASKPOWER CONSTRUCTION STANDARDS MANUAL
B-24-10 (SHEET 1)




INSTALLATION NOTES:

BOND TO
LOOP BOX
LID

1. LOOP BOX SHALL CONFORM TO THE
FOLLOWING REQUIREMENTS:

a. HAVE A MINIMUM RATING OF NEMA 3R.
b. HAVE A HINGED DOOR.

c. BE BONDED AS PER CSA 22.1 AND THE

SASKATCHEWAN INTERPRETATIONS.
d. HAVE A BONDED DOOR.

BE A MINIMUM OF 510mm WIDE x

510mm HIGH x 205mm DEEP.

f.  HAVE PROVISION FOR A SASKPOWER
SEAL.

2. 78mm (3") PVC ADAPTER REQUIRED AT
EACH CONDUIT ENTRY OR EXIT FROM THE
LOOP BOX AND METER SOCKET.

3. 78mm (3") PLASTIC BUSHING REQUIRED AT
EACH CONDUIT ENTRY OR EXIT FROM THE
LOOP BOX AND METER SOCKET.

4. LOOP BOX BOND CONDUCTORS TO BE
INSTALLED BY CUSTOMER.

**DIMENSIONS ARE IN MILLIMETERS,
UNLESS OTHERWISE NOTED.**

FIGURE 2-2C
THREE PHASE 120/208V 4W 200A BURIED SERVICE
LOOP BOX DETAILS

il SaskPower

REFERENCE: SASKPOWER CONSTRUCTION STANDARDS MANUAL
B-24-10 (SHEET 1)
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INSTALLATION NOTES:

1.

POINT OF DELIVERY — SASKPOWER
TERMINATION IN THE CUSTOMER SUPPLIED
METER SOCKET.

METER SOCKET REQUIREMENTS AS PER
SECTION 2.5.2.1 AND FIGURE 2-1B.

WHEN A PERMANENT STRUCTURE IS
INSTALLED BELOW THE METER, THE
PERMANENT STRUCTURE SHALL BE
CONSIDERED GRADE.

CENTERLINE OF METER TO BE A MINIMUM
OF 1500mm, TO A MAXIMUM OF 1800mm,
ABOVE GRADE.

CUSTOMER TO SUPPLY AND INSTALL A
PRESSURE TREATED 150mm x 150mm
(MINIMUM) POST, SET A MINIMUM 1000mm
(DEPTH) BELOW GRADE.

53mm (2") SUPPLY SERVICE CONDUIT TO
BE INSTALLED BY CUSTOMER.

PVC SLIP SLEEVE AT GRADE TO BE
SUPPLIED BY CUSTOMER. SLIP SLEEVES
SHALL BE 25mm LARGER THAN THE
SUPPLY CONDUIT, A MINIMUM OF 600mm IN
LENGTH, AND EXTEND A MINIMUM OF
450mm BELOW GRADE.

GROUND PLATE TO BE INSTALLED BY
CUSTOMER AS PER CSA 22.1 AND THE
SASKATCHEWAN INTERPRETATIONS. GROUND
PLATE AND GROUND CABLE MUST NOT
INTERFERE WITH UTILITY SERVICE CABLE
INSTALLATION.

**DIMENSIONS ARE IN MILLIMETERS,
UNLESS OTHERWISE NOTED.**

FIGURE 2-3
SINGLE PHASE 120/240V 3W 200A
METER SOCKET MOUNTED ON STUB POLE

kil SaskPower




1500 MIN
1800 MAX.

INSTALLATION NOTES:

1.

SPACING BETWEEN GAS AND ELECTRIC
METER BOARDS MUST BE SUCH THAT THERE
IS A MINIMUM OF 1000mm BETWEEN THE
NEAREST EDGE OF THE ELECTRIC METER
SOCKET AND NATURAL GAS PRESSURE
RELIEF DEVICE.

THE NATURAL GAS METER BOARD IS
MOUNTED AT A HEIGHT OF 1160mm ABOVE
FINISHED GRADE.

THE NATURAL GAS METER BOARD MUST BE
MOUNTED A MINIMUM OF 330mm FROM THE
CORNER OF THE BUILDING.

330
MIN.

FINISHED GRADE < 4o

NN N

N

ONNVANRANNAN

**¥DIMENSIONS ARE IN MILLIMETERS,
UNLESS OTHERWISE NOTED.**

FIGURE 2-4
SINGLE FAMILY DWELLING GAS AND ELECTRICAL
METER INSTALLATION

k SaskPower
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INSTALLATION NOTES:

**¥DIMENSIONS ARE IN MILLIMETERS,
UNLESS OTHERWISE NOTED.**

1.

POINT OF DELIVERY — SASKPOWER
TERMINATION IN THE CUSTOMER SUPPLIED
CSTE.

CSTE'S ARE FOR DEDICATED SERVICES ONLY —
SEE SECTION 1.3 FOR THE DEFINITION OF A
DEDICATED SERVICE.

CSTE SHALL CONFORM TO THE FOLLOWING
REQUIREMENTS (AS PER SECTION 2.5.3.3):
a. THE CONSTRUCTION REQUIREMENTS IN THE
MOST CURRENT CSA STANDARD C22.2 NO.
76.

b. THE CONSTRUCTION REQUIREMENTS IN THE
MOST CURRENT CSA STANDARD C22.2 NO.
94.2.

c. MINIMUM NEMA 3R RATED.

d. HAVE A HINGED DOOR WITH A
THREE—POINT LATCHING SYSTEM, AND A
MECHANICAL DOOR STAY.

e. HAVE MINIMUM DIMENSIONS OF 1015 MM
(VERTICAL DIMENSION) X 915 MM
(HORIZONTAL DIMENSION) X 305 MM
(DEPTH)

f. HAVE FACTORY INSTALLED BUS WITH A
NEMA 4—HOLE PATTERN FOR ALL UTILITY
PHASE AND NEUTRAL CONNECTIONS, AND
BE CAPABLE OF MOUNTING SASKPOWER
SUPPLIED CURRENT TRANSFORMERS WITH
DIMENSIONS AS PER FIGURE 2-30. FIELD
INSTALLED LUGS ARE NOT ACCEPTABLE
FOR ANY UTILITY PHASE, UTILITY NEUTRAL,
OR CURRENT TRANSFORMER CONNECTION.

g. BE PERMITTED NO MORE THAN FOUR
SUBDIVISIONS ON THE LOAD SIDE, AND
THE TOTAL DISCONNECT/BREAKER RATING
OF THE SUBDIVISIONS SHALL NOT EXCEED
THE SERVICE ENTRANCE RATING.

h. BE LOCATED OUTDOORS UNLESS
PERMISSION IS GRANTED BY SASKPOWER
METERING SERVICES.

CENTERLINE OF METER SOCKET TO BE A
MINIMUM OF 1500mm TO A MAXIMUM OF
1800mm ABOVE GRADE.

CENTERLINE OF CSTE TO BE A MINIMUM OF
1500mm TO A MAXIMUM OF 1800mm ABOVE
GRADE.

SUPPLY SERVICE CONDUIT, AS PER TABLE 2-1,
TO BE INSTALLED BY CUSTOMER.

PVC SLIP SLEEVE AT GRADE TO BE SUPPLIED
BY CUSTOMER. SLIP SLEEVE SHALL BE 25mm
LARGER THAN THE SUPPLY CONDUIT, A
MINIMUM OF 600mm IN LENGTH, AND A
MINIMUM OF 450mm BELOW GRADE.

CUSTOMER REQUIREMENTS AS PER CSA 22.1
AND SASKATCHEWAN INTERPRETATIONS.

FIGURE 2-5
SINGLE PHASE 120/240V 3W 400A OR 600A
CUSTOMER SERVICE TERMINATION ENCLOSURE

i SaskPower
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INSTALLATION NOTES:

**DIMENSIONS ARE IN MILLIMETERS,
UNLESS OTHERWISE NOTED.**

1.

POINT OF DELIVERY — SASKPOWER
TERMINATION IN THE CUSTOMER SUPPLIED
CSTE.

CSTE'S ARE FOR DEDICATED SERVICES ONLY —
SEE SECTION 1.3 FOR THE DEFINITION OF A
DEDICATED SERVICE.

CSTE SHALL CONFORM TO THE FOLLOWING
REQUIREMENTS (AS PER SECTION 2.5.3.3):
a. THE CONSTRUCTION REQUIREMENTS IN THE
MOST CURRENT CSA STANDARD C22.2 NO.
76.

b. THE CONSTRUCTION REQUIREMENTS IN THE
MOST CURRENT CSA STANDARD C22.2 NO.
94.2.

c. MINIMUM CSA TYPE 3R RATED.

d. HAVE A HINGED DOOR WITH A
THREE—POINT LATCHING SYSTEM, AND A
MECHANICAL DOOR STAY.

e. HAVE MINIMUM DIMENSIONS OF 1015 MM
(VERTICAL DIMENSION) X 915 MM
(HORIZONTAL DIMENSION) X 305 MM
(DEPTH)

f. HAVE FACTORY INSTALLED BUS WITH A
NEMA 4—HOLE PATTERN FOR ALL UTILITY
PHASE AND NEUTRAL CONNECTIONS, AND
BE CAPABLE OF MOUNTING SASKPOWER
SUPPLIED CURRENT TRANSFORMERS WITH
DIMENSIONS AS PER FIGURE 2-30. FIELD
INSTALLED LUGS ARE NOT ACCEPTABLE
FOR ANY UTILITY PHASE, UTILITY NEUTRAL,
OR CURRENT TRANSFORMER CONNECTION.

g. BE PERMITTED NO MORE THAN FOUR
SUBDIVISIONS ON THE LOAD SIDE, AND
THE TOTAL DISCONNECT/BREAKER RATING
OF THE SUBDIVISIONS SHALL NOT EXCEED
THE SERVICE ENTRANCE RATING.

h. BE LOCATED OUTDOORS UNLESS
PERMISSION IS GRANTED BY SASKPOWER
METERING SERVICES.

CENTERLINE OF METER SOCKET TO BE A
MINIMUM OF 1500mm TO A MAXIMUM OF
1800mm ABOVE GRADE.

CENTERLINE OF CSTE TO BE A MINIMUM OF
1500mm TO A MAXIMUM OF 1800mm ABOVE
GRADE.

SUPPLY SERVICE CONDUIT, AS PER TABLE 2-1,
TO BE INSTALLED BY CUSTOMER.

PVC SLIP SLEEVE AT GRADE TO BE SUPPLIED
BY CUSTOMER. SLIP SLEEVE SHALL BE 25mm
LARGER THAN THE SUPPLY CONDUIT, A
MINIMUM OF 600mm IN LENGTH, AND A
MINIMUM OF 450mm BELOW GRADE.

CUSTOMER REQUIREMENTS AS PER CSA 22.1
AND SASKATCHEWAN INTERPRETATIONS.

FIGURE 2-6:
THREE PHASE 120/208V 4W 400A OR 600A
CUSTOMER SERVICE TERMINATION ENCLOSURE

i SaskPower
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INSTALLATION NOTES:

1.

10.

POINT OF DELIVERY — SASKPOWER
TERMINATION IN THE CUSTOMER SUPPLIED
BLANK COMPARTMENT.

EACH METER SOCKET AND COVER MUST BE
IDENTIFIED AS PER SECTION 2.5.2.

BLANK COMPARTMENT TO BE A MINIMUM OF
205mm (8”) WIDE.

UP TO A MAXIMUM OF 4 METER POSITIONS
WILL BE ALLOWED. THE MAXIMUM ENTRANCE
RATING IS 400A — FOR LARGER ENTRANCES
FIGURE 2—-8 MUST BE USED.

THE FOLLOWING IS A LIST OF CURRENTLY
ACCEPTED GANG SOCKETS:
o EATON KNU1CLX, KU2CLX, OR KU4CLX
e MICROELECTRIC BEC2-VE, BEC3-VE,
BEC4-VE, OR BS42-V
e HYDEL MCC220TW, MCC320TW,

MCC420TW, MSC22R, MSC42TW, OR
MSC820TW

(OTHER MANUFACTURERS OR FORM FACTORS
TO BE APPROVED BY SASKPOWER ELECTRIC

SERVICE REQUIREMENTS COMMITTEE)

CENTERLINE OF METERS TO BE A MINIMUM
OF 1500mm, TO A MAXIMUM OF 1800mm,
ABOVE GRADE.

78mm (3”) SUPPLY SERVICE CONDUIT, TO
BE INSTALLED BY CUSTOMER.

METAL LOOP BOX TO BE INSTALLED BY
CUSTOMER A MINIMUM OF 500mm ABOVE
GRADE. LOOP BOX MAY BE INSTALLED
INLINE (AS SHOWN), OR OFFSET IF
NECESSARY. LOOP BOX SHALL ALSO
CONFORM TO THE FOLLOWING
REQUIREMENTS:

a. HAVE A MINIMUM RATING OF NEMA 3R.

b. HAVE A HINGED DOOR.

c. BE BONDED AS PER CSA 22.1 AND THE
SASKATCHEWAN INTERPRETATIONS.

d. HAVE A BONDED DOOR.

e. BE A MINIMUM OF 510mm WIDE x
510mm HIGH x 205mm DEEP.

f. HAVE PROVISION FOR A SASKPOWER
SEAL.

78mm (3”) PVC EXPANSION JOINT TO BE

INSTALLED BY CUSTOMER DIRECTLY BELOW

LOOP BOX. EXPANSION JOINT MUST HAVE A
MINIMUM OF 100mm (4") OF TRAVEL.

PVC SLIP SLEEVE AT GRADE TO BE
SUPPLIED BY THE CUSTOMER. SLIP SLEEVE
SHALL BE 25mm LARGER THAN THE
SUPPLY CONDUIT, A MINIMUM OF 600mm IN
LENGTH, AND EXTEND A MINIMUM OF
450mm BELOW GRADE.

FACTORY INSTALLED BUS SHIELDS MUST
NOT BE REMOVED.

**DIMENSIONS ARE IN MILLIMETERS,
UNLESS OTHERWISE NOTED.**

FIGURE 2-7
SINGLE PHASE 120/240V 3W
MUILTI-POSITION METER TROUGH WITH BLANK COMPARTMENT

kil SaskPower
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1.

POINT OF DELIVERY — SASKPOWER
TERMINATION IN THE CUSTOMER SUPPLIED
SPLITTER.

EACH METER SOCKET AND COVER SHALL BE
IDENTIFIED AS PER SECTION 2.5.2.

OUTSIDE SPLITTER AS PER FIGURE 2-10
AND TABLE 2-1, BASED ON SERVICE CABLE
SIZE AND NUMBER OF CABLE RUNS.

METERS MAY BE ON EITHER SIDE OF THE
SPLITTER.

UP TO A MAXIMUM OF 4x200A METER
POSITIONS OR 6x100A METER POSITIONS
WILL BE ALLOWED. THE SUM OF ALL METER
POSITIONS CANNOT EXCEED 800A FOR 200A
POSITIONS, AND 600A FOR 100A POSITIONS.

6. CENTERLINE OF METERS TO BE A MINIMUM

OF 1500mm, TO A MAXIMUM OF 1800mm,
ABOVE GRADE.

7. FOR CONDUIT SIZES, REFER TO TABLE 2-1.
8. PVC SLIP SLEEVE AT GRADE TO BE

SUPPLIED BY THE CUSTOMER. SLIP SLEEVE
SHALL BE 25mm LARGER THAN THE
SUPPLY CONDUIT, A MINIMUM OF 600mm IN
LENGTH, AND EXTEND A MINIMUM OF
450mm BELOW GRADE.

PADMOUNT METERING CENTERS ARE
PERMITTED PROVIDED EACH INSTALLATION IS
REVIEWED AND APPROVED BY SASKPOWER.
ALL REQUIREMENTS (SIZE AND NUMBER OF
SERVICES AS LISTED ABOVE) ARE STILL
REQUIRED TO BE MET. DETAILS OF
METERING CENTER CONFIGURATION SHOULD
BE PROVIDED WITH UTILITY SERVICE
APPLICATION.

THE FOLLOWING IS A LIST OF CURRENTLY
ACCEPTED GANG SOCKETS:

e EATON *K2, *K4, *KU2CLX, *KU4CLX,
**KN1, OR **KNU1CLX

¢ MICROELECTRIC BDA2, BDC*-V, BS4*,
BSC4*-VG, CO2*, CO4*, BEC**-V,
BEC**—VA, OR BEC**-VE

¢ HYDEL JAV*20, HC2*, MSC2*, HC4*,
MSC4*TW, MSC8*0TW, OR MCC**20TW

**DIMENSIONS ARE IN MILLIMETERS,
UNLESS OTHERWISE NOTED.**

FIGURE 2-8
SINGLE PHASE 120/240V 3W

SPLITTER WITH (MULTI-POSITION) METER TROUGH

kl SaskPower
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INSTALLATION NOTES:

1.

10.
.PVC SLIP SLEEVE AT GRADE TO BE

1

POINT OF DELIVERY — SASKPOWER
TERMINATION IN THE CUSTOMER SUPPLIED
SPLITTER.

INDIVIDUAL SELF CONTAINED METER SOCKET
REQUIREMENTS AS PER SECTION 2.5.2.1
AND FIGURE 2—1B (SINGLE PHASE) OR
SECTION 2.5.2.2. AND FIGURE 2-2B (THREE
PHASE).

TRANSFORMER RATED METER SOCKETS AS
PER SECTION 2.5.2.2.

EACH METER SOCKET AND COVER SHALL BE
IDENTIFIED AS PER SECTION 2.5.2.

INSTRUMENT TRANSFORMER ENCLOSURES AS
PER SECTION 2.5.3.2. AND SIZED AS
FOLLOWS:
. SINGLE PHASE 760mm WIDE x
760mm HIGH x 255mm DEEP
. THREE PHASE 915mm WIDE x
915mm HIGH x 255mm DEEP

OUTSIDE SPLITTER AS PER FIGURE 2-10
AND TABLE 2-1 BASED ON SERVICE CABLE
SIZE AND NUMBER OF CABLE RUNS.

METERS MAY BE ON EITHER SIDE OF THE
SPLITTER.

CENTERLINE OF METERS TO BE A MINIMUM
OF 1500mm, TO A MAXIMUM OF 1800mm
ABOVE GRADE.

FIGURE SHOWS 1 x 400A AND 2 x 200A
METER SOCKETS. OTHER COMBINATIONS ARE
ALLOWED, PROVIDED THE TOTAL NUMBER OF
SERVICES DOES NOT EXCEED FOUR (4),
AND THE SUM OF THE SERVICE ENTRANCE
RATINGS DOES NOT EXCEED BOOA.

FOR CONDUIT SIZES, REFER TO TABLE 2-1.

INSTALLED BY THE CUSTOMER. SLIP SLEEVE
SHALL BE 25mm LARGER THAN THE
SUPPLY CONDUIT, A MINIMUM OF 600mm IN
LENGTH, AND EXTEND A MINIMUM OF
450mm BELOW GRADE.

**DIMENSIONS ARE IN MILLIMETERS,
UNLESS OTHERWISE NOTED.**

FIGURE 2-9
SINGLE PHASE 120/240V 3W OR THREE PHASE 120/208V 4W
SPLITTER WITH MULTIPLE METERS

kl SaskPower
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INSTALLATION NOTES:

1.

POINT OF DELIVERY — SASKPOWER
TERMINATION IN THE CUSTOMER SUPPLIED
SPLITTER.

2. OUTSIDE SPLITTER SIZE AS PER TABLE 2-1.
3. MIRROR IMAGE OF SPLITTER FIGURE SHOWN

IS ACCEPTABLE.

MOUNTING HEIGHT:

MAXIMUM 1800mm ABOVE GRADE (TOP
OF SPLITTER

MINIMUM OF 600mm ABOVE GRADE
(BOTTOM OF SPLITTER)

SPLITTER TO BE CSA APPROVED, WEATHER
PROOF, WITH PADLOCKABLE 3—POINT LATCH.
KEYED HANDLES ARE PROHIBITED.

FOR CONDUIT SIZES, REFER TO TABLE 2-1.

**DIMENSIONS ARE IN MILLIMETERS,
UNLESS OTHERWISE NOTED.**

FIGURE 2-10

OUTSIDE SPLITTER

ki SaskPower
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POINT OF DELIVERY — SASKPOWER
TERMINATION IN THE CUSTOMER SUPPLIED
SPLITTER.

. OUTSIDE SPLITTER AS PER FIGURE 2-10

AND TABLE 2-1, BASED ON SERVICE CABLE
SIZE AND NUMBER OF CABLE RUNS.

. TRANSFORMER RATED METER SOCKET AS

PER SECTION 2.5.2.2.

. INSTRUMENT TRANSFORMER ENCLOSURES AS

PER SECTION 2.5.3.2. AND SIZED AS
FOLLOWS:

. SINGLE PHASE 760mm WIDE x

760mm HIGH x 255mm DEEP

. THREE PHASE 915mm WIDE x

915mm HIGH x 255mm DEEP

. METER SOCKET, SPLITTER, AND INSTRUMENT

TRANSFORMER ENCLOSURE SHALL HAVE
PROVISION FOR A SASKPOWER SEAL.

. INSTRUMENT TRANSFORMER ENCLOSURE AND

DISTRIBUTION CENTER MAY BE INTEGRATED
INTO ONE UNIT, PROVIDED INSTRUMENT
TRANSFORMER IS LOCATED IN A DEDICATED
COMPARTMENT, MEETS THE REQUIREMENTS
IN SECTION 2.5 AND NOTE 4, AND HAS
PROVISION FOR A SASKPOWER SEAL.

7. FOR CONDUIT SIZES, REFER TO TABLE 2-1.
8. PVC SLIP SLEEVE AT GRADE TO BE

INSTALLED BY THE CUSTOMER. SLIP SLEEVE
SHALL BE 25mm LARGER THAN THE
SUPPLY CONDUIT, A MINIMUM OF 600mm IN
LENGTH, AND EXTEND A MINIMUM OF
450mm BELOW GRADE.

**DIMENSIONS ARE IN MILLIMETERS,
UNLESS OTHERWISE NOTED.**

FIGURE 2-11

SINGLE PHASE 3W OR
THREE PHASE 4W EXCEEDING 200A

ki SaskPower
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1800
MAX.

600
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1800
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1500
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INSTALLATION NOTES:

1. POINT OF DELIVERY — SASKPOWER

\ TERMINATION IN CUSTOMER SUPPLIED
SPLITTER.
NOTE 5

2. INDIVIDUAL SELF CONTAINED METER SOCKET
REQUIREMENTS AS PER SECTION 2.5.2.1
AND FIGURE 2—1B (SINGLE PHASE) OR
SECTION 2.5.2.2. AND FIGURE 2-2B (THREE

600

" CRADE PHASE).

| NN EN 3. TRANSFORMER RATED METER SOCKETS AS

‘ PER SECTION 2.5.2.2.
= \ 4. EACH METER SOCKET AND COVER SHALL BE
< | OTE 6 IDENTIFIED AS PER SECTION 2.5.2.

\ 5. INSTRUMENT TRANSFORMER ENCLOSURES AS

PER SECTION 2.5.3.2. AND SIZED AS
FOLLOWS:
. SINGLE PHASE 760mm WIDE x

760mm HIGH x 255mm DEEP

o THREE PHASE 915mm WIDE x
915mm HIGH x 255mm DEEP

6. OUTSIDE SPLITTER AS PER FIGURE 2-10
AND TABLE 2-1, BASED ON SERVICE CABLE
SIZE AND NUMBER OF CABLE RUNS.

7. METER SOCKET, SPLITTER, DISTRIBUTION
CENTER, MAIN DISCONNECT, AND ANY
INSTRUMENT TRANSFORMER ENCLOSURE
MUST HAVE PROVISION FOR A SASKPOWER
SEAL.

8. FOR CONDUIT SIZES, REFER TO TABLE 2-1.

9. PVC SLIP SLEEVE AT GRADE TO BE
INSTALLED BY THE CUSTOMER. SLIP SLEEVE
SHALL BE 25mm LARGER THAN THE
SUPPLY CONDUIT, A MINIMUM OF 600mm IN
LENGTH, AND EXTEND A MINIMUM OF
450mm BELOW GRADE.

**DIMENSIONS ARE IN MILLIMETERS,
UNLESS OTHERWISE NOTED.**

MULTlF-II\(/lglLEJTREERngZNTER kl SaskPower

CUSTOMER ASSEMBLED UNIT -




ISOMETRIC VIEW
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NOTE 10

FRONT VIEW

UTILITY TERMINATION COMPARTMENT

INSTALLATION NOTES:

10.

. POINT OF DELIVERY — SASKPOWER TERMINATION IN THE

UTILITY TERMINATION COMPARTMENT.

. SINGLE PHASE DISTRIBUTION CENTER SHOWN. THREE

PHASE EQUIVALENT ALSO ACCEPTABLE. ALL NOTES APPLY
TO BOTH SINGLE AND THREE PHASE.

UTILITY TERMINATION COMPARTMENT SHALL BE A MINIMUM
OF 1220mm WIDE X 1220mm HIGH X 255mm DEEP.

INSTRUMENT TRANSFORMER COMPARTMENT AS PER
SECTION 2.5.3.2. AND BE A MINIMUM OF 915mm WIDE X
915mm HIGH X 255mm DEEP.

TRANSFORMER RATED METER SOCKET AS PER SECTION
2.5.2.2.

METER SOCKET, UTILITY TERMINATION COMPARTMENT, AND
INSTRUMENT TRANSFORMER COMPARTMENT SHALL HAVE
PROVISION FOR A SASKPOWER SEAL.

CENTERLINE OF METER TO BE A MINIMUM OF 1500mm,
TO A MAXIMUM OF 1800mm ABOVE GRADE.

UTILITY TERMINATIONS TO BE A MINIMUM OF 1200mm, TO
A MAXIMUM OF 1800mm ABOVE GRADE.

. APPROPRIATE CABLE BRACE, AND CABLE SUPPORT TO BE

PROVIDED BY CUSTOMER. SUPPORTS TO BE AS PER
CODE BASED ON CABLE SIZE, NUMBER OF CABLE RUNS,
AND PADMOUNT DISTRIBUTION MOUNTING METHOD.

PADMOUNT DISTRIBUTION CENTER FOUNDATION AS PER
MANUFACTURERS RECOMMENDATIONS. CONCRETE GRADE
BEAM, FOUNDATION SLAB, OR VAULT PREFERRED.
SUITABLE CONDUIT/CABLE ENTRY FOR UTILITY CABLES
MUST BE DETERMINED BY SASKPOWER PRIOR TO

FIGURE 2-13
PADMOUNT DISTRIBUTION CENTER

i SaskPower




INSTALLATION NOTES:

1. POINT OF DELIVERY — SASKPOWER
TERMINATION IN THE CUSTOMER SUPPLIED
SPLITTER.

2. OUTSIDE SPLITTER AS PER FIGURE 2—-10 AND
TABLE 2-1, BASED ON SERVICE CABLE SIZE
AND NUMBER OF CABLE RUNS.

3. CENTERLINE OF METER TO BE A MINIMUM OF
1500mm, TO A MAXIMUM OF 1800mm ABOVE
GRADE.

4, SELF—CONTAINED METER SOCKET REQUIREMENTS
AS PER SECTION 2.5.2.1 AND FIGURE 2—1B
(SINGLE PHASE) OR FIGURE 2-2B (THREE
PHASE).

5. FOR CONDUIT SIZES, REFER TO TABLE 2-1.

6. PVC SLIP SLEEVE AT GRADE TO BE INSTALLED
BY THE CUSTOMER. SLIP SLEEVE SHALL BE
25mm LARGER THAN THE SUPPLY CONDUIT, A
MINIMUM OF 600mm IN LENGTH, AND EXTEND
A MINIMUM OF 450mm BELOW GRADE.

7. THE FUSED DISCONNECT OR BREAKER AND
METER SOCKET SHALL BE INSTALLED ADJACENT
TO EACH OTHER; EITHER OUTSIDE WITH THE
SPLITTER, OR WITH APPROVAL FROM METERING

NOTE 2 SERVICES, LOCATED INSIDE THE BUILDING.
SELF CONTAINED
METER SOCKET
— FUSED — i {  DISTRIBUTION
| DISCONNECT OR | i 1 CENTRE
~ BREAKER | INOTE 3
=
o
=z

1800
MAX.

600
MIN.

1500 MIN
1800 MAX.

\NOTE 5

GRADE

450

>

600

\\ \\ \\ \\ \\ \\ \\ \\ \\ \\ \\

NOTE 6

**DIMENSIONS ARE IN MILLIMETERS,
UNLESS OTHERWISE NOTED.**

SINGLE PHASE W OR bkl SaskPower

THREE PHASE 4W OVER 300V UP TO 200A -




METERING AVAILABLE WITH
OR WITHOUT STANDBY

——1
 I—

/ SEE DETAIL ‘A’

INSTALLATION NOTES:

1.

POINT OF DELIVERY — CUSTOMER
TERMINATION LUGS IN FREE STANDING
PEDESTAL.

INSTALL PEDESTAL IN TRENCH AT A DEPTH
OF 940mm SUCH THAT GROUND LINE
MARKER IS AT SURFACE LEVEL.

PEDESTAL TO BE INSTALLED A MINIMUM OF
3000mm AWAY FROM PADMOUNT
TRANSFORMER.

ALLOW FOR MAXIMUM CABLE LENGTH WHEN
SNAKING SECONDARY CABLE IN BOTTOM OF
PEDESTAL.

FARM POWER CENTER TO BE BOLTED TO
TOP OF PEDESTAL.

SECONDARY CABLES SHALL BE SECURELY
TIGHTENED IN TAKE-OFF LUGS AND IN
CONNECTIONS AT BASE OF FARM POWER
CENTER.

WHEN INSTALLED, THE PEDESTAL SHALL

SINGLE PHASE 120/240V 3W 100A OR 200A
RURAL METERING (FREE STANDING PEDESTAL)

= - — FACE IN A DIRECTION SUCH THAT THE
= ) COVER PLATES AND METER ARE READILY
Q‘\\ ACCESSIBLE.
‘ | GROUND LUG
8. GROUNDING (INSTALLED BY SASKPOWER) AS
| ‘/ COVER PLATE PER SASKPOWER CSM B—33-01.
| SHOWN REMOVED
} ) FOR CLARITY
\
. \ .
[T T
aar— — — GROUND LINE
I 1" VARKER
il / GRADE
AN [N NN NG
(NN =
L | =
M T
= AR = NOTE 8
> N2
ANAN
WY
\
;“H
I
"
- M// L
AN S—
SS=——
DETAIL A’
NOTE: PEDESTAL ASSEMBLY FITS
INSIDE FARM POWER CENTER
**DIMENSIONS ARE IN MILLIMETERS,
UNLESS OTHERWISE NOTED.**
FIGURE 2-15

ki SaskPower

REFERENCE: SASKPOWER CONSTRUCTION STANDARDS MANUAL

B-24-50 (SHEET 2)




HINGED

BENT DOWN POLE
MOUNTING BRACKET\

INSTALLATION NOTES:

1. POINT OF DELIVERY — CUSTOMER
TERMINATION LUGS IN SASKPOWER SUPPLIED
METERING CABINET.

2. CUSTOMER TO SUPPLY CONDUIT AND CABLE
AS PER TABLE 2-1, CSA 22.1, AND THE
SASKATCHEWAN INTERPRETATIONS.

CUSTOMER RESPONSIBLE
FOR CONDUIT AND
SERVICE CABLE AS

PER CODE

o B °
o ol
O
[ ] 1T \
| \ Y e | \
(@]
N
GRADE GRADE
NCN NN A CN N AN AN AN NEZN 2 XA AR
/ / \
/ / \
-] | I I
SIDE VIEW FRONT VIEW

**DIMENSIONS ARE IN MILLIMETERS,
UNLESS OTHERWISE NOTED.**

FIGURE 2-16
SINGLE PHASE 120/240V 3W 100A OR 200A
RURAL METERING

k SaskPower

REFERENCE: SASKPOWER CONSTRUCTION STANDARDS MANUAL
B-24-60




1700

AN N

INSTALLATION NOTES:

1.

POINT OF DELIVERY — CUSTOMER
TERMINATION LUGS IN SASKPOWER SUPPLIED
RURAL METERING CABINET.

METERING CABINET AVAILABLE WITH, AND
WITHOUT, STANDBY SWITCH.

MAXIMUM OF ONE METERING CABINET PER
POLE. IF MORE THAN ONE CABINET PER

POLE IS REQUIRED, A CUSTOMER OWNED
STUB POLE MUST BE USED.

**DIMENSIONS ARE IN MILLIMETERS,
UNLESS OTHERWISE NOTED.**

FIGURE 2-17
SINGLE PHASE 120/240V 3W 100A OR 200A
RURAL METERING (POLE MOUNTED)

k SaskPower

REFERENCE: SASKPOWER CONSTRUCTION STANDARDS MANUAL

A-24-11 (SHEET 2)




1700

GRADE

00|06
B

\\\ﬁ

W |

INSTALLATION NOTES:

1.

POINT OF DELIVERY — CUSTOMER
TERMINATION LUGS IN SASKPOWER SUPPLIED
F—CABINET.

ALLOWED CUSTOMER CONDUCTOR QUANTITY
AND SIZE:

) 3x500MCM

i) 3x350MCM PLUS 3x1/0

i) 6x4/0

EACH CABLE TO BE INSTALLED IN A
SEPARATE CONDUIT.

MAXIMUM OF ONE METERING CABINET PER
POLE. IF MORE THAN ONE CABINET PER

POLE IS REQUIRED, A CUSTOMER OWNED
STUB POLE MUST BE USED.

**DIMENSIONS ARE IN MILLIMETERS,
UNLESS OTHERWISE NOTED.**

FIGURE 2-18

SINGLE PHASE 120/240V (100A OR 200A) OR
240/480 3W (100A OR 200A) RURAL F-CABINET

k SaskPower

REFERENCE: SASKPOWER CONSTRUCTION STANDARDS MANUAL

A-24-09 (SHEET 2 OF 3)




INSTALLATION NOTES:

1.

POINT OF DELIVERY — CUSTOMER
TERMINATION LUGS IN SASKPOWER SUPPLIED
F—CABINET.

ALLOWED CUSTOMER CONDUCTOR QUANTITY
AND SIZE:

) 4x500MCM

i) 4x350MCM PLUS 4x1/0

iii) 8x4/0

EACH CABLE TO BE INSTALLED IN A
SEPARATE CONDUIT

MAXIMUM OF ONE METERING CABINET PER
POLE. IF MORE THAN ONE CABINET PER

POLE IS REQUIRED, A CUSTOMER OWNED
STUB POLE MUST BE USED.

EI
lol4

O —=

c —T

— —_ _ée_

G\RAD\E\ r‘ \ﬁ; NN **DIMENSIONS ARE IN MILLIMETERS,
+ + UNLESS OTHERWISE NOTED.**
FOUREZ 1 ki SaskPower

THREE PHASE (UP TO 347/600V) 4W 200A

RURAL F-CABINET

REFERENCE: SASKPOWER CONSTRUCTION STANDARDS MANUAL
A-24-07 (SHEET 2 OF 2)
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PARTEX PK MARKERS
ON PKH HOLDERS

INSTALLATION NOTES:

1. SEE SECTION 2.4.1 FOR MARKING
CONVENTION.

**DIMENSIONS ARE IN MILLIMETERS,
UNLESS OTHERWISE NOTED.**

FIGURE 2-20
OILFIELD CUSTOMER CABLE MARKING

kl SaskPower




TRANSFORMER
008 LIFTING LUGS

[ a— COOLING

Sl

INSTALLATION NOTES:

1.

POINT OF DELIVERY — CUSTOMER SERVICE
CABLE TERMINATION IN THE PADMOUNT
TRANSFORMER, SASKPOWER SUPPLIED.

SUITABLE CABLE ROUTING (WHEN REQUIRED)
TO BE INSTALLED AS PER CODE AND
FIGURE 2-22.

SUITABLE CABLE SUPPORT (WHEN
REQUIRED) TO BE INSTALLED, AS PER CODE
AND FIGURE 2-23.

THREE PHASE PAD-MOUNT TRANSFORMER
WITH ATTACHED METERING OVER 200A

~
N o
CABLE o
CONNECTION SEALED TANK AREA
AREA
To)
3 TRANSFORMER BASE
GRADE
ANANVANRNANNAN ANV
**DIMENSIONS ARE IN MILLIMETERS,
UNLESS OTHERWISE NOTED.**
FIGURE 2-21

k SaskPower

REFERENCE: SASKPOWER CONSTRUCTION STANDARDS MANUAL

B-24-76




PRIMARY CABLES
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TovzZ2 1

S

A
TRANSFORMER FRONT

PRIMARY CABLES

4 AJJJV

INSTALLATION NOTES:

1.

2.

PRIMARY CABLES ON BOTTOM RACK,
SECONDARY CABLES ON TOP RACK.

CUSTOMER RESPONSIBLE TO PERFORM CORE
HOLE PENETRATIONS. ONLY PRE—MARKED
CORE HOLE LOCATIONS MAY BE USED.

ADDITIONAL HOLES REQUIRE SASKPOWER
ENGINEERING APPROVAL.

SECONDARY CABLES

AAKU_JZ/EJ Aﬂj_é
i

K

S

A
TRANSFORMER FRONT

PRIMARY CABLES

ALz 772227277
—_—__==== q\\
N I \ -

7
-
' rrT 7 . 11

TRANSFORMER FRONT

SECONDARY CABLES

Lz77 10T

S

A
TRANSFORMER FRONT

PRIMARY CABLES

=
2
c 4
e R

AW

e
[aie

Y
TRANSFORMER FRONT

SECONDARY CABLES

b’ e

AALIQ_L// 72l _é
[ =
K L ]

ry
TRANSFORMER FRONT

ﬂrr /7 . f/A’"ﬂVV

TRANSFORMER FRONT

**DIMENSIONS ARE IN MILLIMETERS,
UNLESS OTHERWISE NOTED.**

FIGURE 2-22

CABLE ROUTING IN PAD-MOUNT TRANSFORMER VAULT

k SaskPower

REFERENCE: SASKPOWER CONSTRUCTION STANDARDS MANUAL

B-08-36 (SHEET 3)




INSTALLATION NOTES:

1. TRANSFORMERS 300KVA AND SMALLER ARE
NEMA 6 HOLE SPADE TERMINALS.

2. TRANSFORMERS 500KVA AND LARGER ARE
NEMA 8 HOLE SPADE TERMINALS.

3. CABLE SUPPORT — 1 5/8" UNISTRUT WITH
CABLE SUPPORT CLAMPS (TO BE SUPPLIED
AND INSTALLED BY CUSTOMER).

4. TRANSFORMER SHOWN WITH CABLE
ENCLOSURE REMOVED FOR CLARITY.

OTES 1
%

CUSTOMFEIS LéiEBLZIngPPORT kl SaskPower

IN PAD-MOUNT TRANSFORMER




150 MIN.
300 MAX.

TS WALL OR MAST

"CONNECTION DETAIL’

INSTALLATION NOTES:

1. POINT OF DELIVERY — SASKPOWER CABLE
SPLICE BEFORE CUSTOMER MAST ASSEMBLY.

2. RESIDENTIAL SERVICE SHOWN FOR EXAMPLE
ONLY. THE TABLE APPLIES TO COMMERCIAL
AND INDUSTRIAL SERVICES AS WELL.

= 3. THE POINT OF ATTACHMENT (BY THE

CUSTOMER) SHALL BE SUFFICIENT TO ALLOW
APPROPRIATE CLEARANCE AT THE TIME OF
== INSTALLATION.

4. CLEARANCES ARE AS PER CODE, AND SHALL
ACCOMMODATE SNOW DEPTH (600mm) AS
PER C22.3.

5. MASTS GREATER THAN 1.5m ABOVE THE
ROOF LINE REQUIRE GUYING AS PER CODE.

6. METER SOCKET AS PER SECTION 2.1.3 OR
Do) SECTION 2.3.3 AS APPLICABLE, AND
SECTION 2.5.2.1.

900
MIN.

POINT

9000 MAX.
TO SERVICE ATTACHMENT

FINISHED GRADE OR SURFACE
INCLUDING DECKS

\TRPLEX OR

LOWEST INDIVIDUAL
CONDUCTOR

CLEARANCE
(SEE TABLE BELOW)

AN AN N RANRNNAN AN

\\ \\ \\ \\ \\

CLEARANCE AT TIME OF INSTALLATION

LOCATION CLEARANCE (mm)

ACROSS HIGHWAYS, STREETS, ALLEYS AND LANES 5500

ACROSS DRIVEWAYS TO COMMERCIAL AND INDUSTRIAL PREMISES 5000

ACROSS DRIVEWAYS TO RESIDENTIAL GARAGES 4000

ACROSS SURFACES NORMALLY ACCESSIBLE TO PEDESTRIANS ONLY 3700
*+*DIMENSIONS ARE IN MILLIMETERS,
UNLESS OTHERWISE NOTED.**

FIGURE 2-24

CLEARANCES FOR AERIAL SERVICE

k SaskPower

REFERENCE: SASKPOWER CONSTRUCTION STANDARDS MANUAL
C-24-02.09




4200
1200 1800 1200
APPROX APPROX.
FLOOR

/ VAULT WALLS

|/\NSET AREA

SLOT FOR CABLES
THROUGH FLOOR
VAULT

INSTALLATION NOTES:

. INSTALLATION SHALL BE AS PER CODE.

2. FRONT IS TO BE COMPLETELY OPEN AND

ACCESSIBLE FOR INSTALLATION AND
REPLACEMENT OF TRANSFORMER.

. TRANSFORMER FACE (DOORS) TO FACE
OPENING.

. BASE ELEVATION NOT TO EXCEED 610mm
ABOVE GROUND ELEVATION.

Y 4
3 | \ PADMOUNT TRANSFORMER WELL
| TRANSFORMER P ez
| \ [RLIEKK |
] R R
® ‘ |/ [(55555d
| s il Al
3 SRR RN ‘ ‘
| N ] |
3 ™ BASEMENT WALL
180
BUILDING INSET TYPE
PLAN
| 4200
i '/NSET AREA
o
o
= |
| PADMOUNT |
/ / / /
| TRANSFORMER |
I I |
FLOOR | | | |
T T
| |
| |
| |
| | REFER TO SASKPOWER
l l DWG. B—26-75
< | | FOR VAULT DETAILS
8 H |
| |
| |
| |
| |
L |
R e
| 2800
[ |
**DIMENSIONS ARE IN MILLIMETERS,
m UNLESS OTHERWISE NOTED.**
FIGURE 2-25

PAD-MOUNT TRANSFORMER CLEARANCES

FOR INSET INTO BUILDINGS

kl SaskPower

REFERENCE: SASKPOWER CONSTRUCTION STANDARDS MANUAL

B-26-76 (SHEET 3)




4500

1200

1800

1500

4200

1200

1550

1800

1450

TRANSFORMER
WELL
762 ¢

,PADMOUNT
TRANSFORMER

1200

2800

500

2000

ENCLOSURE TYPE

////r*NOTE 1

4500

1200

1800

1500

3300

1200

1200

1800

1800

TRANSFORMER
WELL
762 ¢

////rfNOTE 2

INSTALLATION NOTES:

1.

ENCLOSURE TO BE A MINIMUM 2500mm
ABOVE FINISHED GRADE, AND BE MADE OF
NON—-COMBUSTABLE MATERIAL.

BARRIER WALLS TO BE A MINIMUM 2500mm
ABOVE FINISHED GRADE, AND BE MADE OF
NON—-COMBUSTABLE MATERIALS.

 PADMOUNT 3
TRANSFORMER Y
N
2800 500
I
BARRIER TYPE
**DIMENSIONS ARE IN MILLIMETERS,
UNLESS OTHERWISE NOTED.**
FIGURE 2-26

PAD-MOUNT TRANSFORMER CLEARANCES

(ENCLOSURE AND BARRIER)

ki SaskPower

REFERENCE: SASKPOWER CONSTRUCTION STANDARDS MANUAL

B-26-76 (SHEET 1 AND 2)




SERVICE BOX: NOT EXCEEDING 200A OR 600V
SOCKETS FOR SELF—CONTAINED METERS
(WITHOUT INSTRUMENT TRANSFORMERS)

4—JAW 4—JAW S—JAW 7—JAW
SINGLE PHASE SINGLE PHASE NETWORK POLY PHASE
2—-WIRE 3—WIRE S3—WIRE 4—WIRE
120—VOLT 120/240—-VOLT 120/208—-VOLT 120/240—V—DELTA
7OR7

240/480-VOLT 120,/208-V—WYE

277/480-V—-WYE
347,/600-V—-WYE

BURIED SERVICE

BURIED SERVICE

BURIED SERVICE

BURIED SERVICE

DOUBLE NEUTRAL
CONNECTOR

DOUBLE NEUTRAL
CONNECTOR

0

7]

DOUBLE NEUTRAL

CONNECTOR E{

DOUBLE NEUTRAL
CONNECTOR Pf

SERVICE BOX: EXCEEDING 200A OR 600V
SOCKETS FOR TRANSFORMER METERS
(WITH INSTRUMENT TRANSFORMERS)

PROVISION PROVISION PROVISION
FOR FOR FOR
TEST SWITCH TEST SWITCH TEST SWITCH
COMBINATION COMBINATION
METER SOCKET METER SOCKET
O—JAW 8—JAW 13—JAW
SINGLE PHASE
3—WIRE NETWORK POLYPHASE
3—WIRE 4—WIRE
120/240—VOLT 120/208—VOLT 4—WIRE WYE
—0OR— —OR—
4—WIRE DELTA

240/480—-VOLT
BURIED SERVICE

DOUBLE NEUTRAL
CONNECTOR {E{

7

**DIMENSIONS ARE IN MILLIMETERS,
UNLESS OTHERWISE NOTED.**

ki SaskPower

FIGURE 2-27

METER SOCKET REQUIREMENTS




LINE LINE %
LINE
N N N
L L L
8 8 o= B
MN~—1 N~——1 N~ ——
LOAD LOAD LOAD
120v 2-wiRE | 120/240 ¥ STWRE | 150 /508y 3-wiRe
SINGLE PHASE
2407450V 3-wiRe | NETWORK SYSTEM
[1]  SINGLE PHASE [7 ] 3]

CD-218 CD-130 OR CD-133 CD-140

LINE LINE
N R B N R B
LT T
E E
b b
NO
SINGLE
LOAD PHASE LOAD
LOADS
120,/208V, 277,480V,
120/240V 3—PAHSE 347/600V
4-WIRE 3-PHASE 4-WIRE
GROUNDED DELTA GROUNDED WYE
SYSTEM 4] SYSTEM 5
CD-269 CD-181

**DIMENSIONS ARE IN MILLIMETERS,
UNLESS OTHERWISE NOTED.**

FIGURE 228 kl SaskPower

SOCKET CONNECTION DIAGRAMS

FOR SELF-CONTAINED METERS




INSTALLATION NOTES:

LINE

j

LOAD

3—-WIRE
SINGLE PHASE

7

LINE

@ @

LOAD

3—WIRE
NETWORK

7

LOAD

3—PHASE 4-WIRE

GROUNDED DELTA

NO SINGLE PHASE
LOADS ON RED PHASE

3

LOAD

35—PHASE 4-WIRE
GROUNDED WYE

4]

1. APPLICABLE VOLTAGE TRANSFORMER(S) NOT
SHOWN.

2. CT'S AND PT'S ARE SUPPLIED BY
SASKPOWER AND SHALL BE INSTALLED BY
CUSTOMER.

**DIMENSIONS ARE IN MILLIMETERS,
UNLESS OTHERWISE NOTED.**

FIGURE 2-29
CURRENT TRANSFORMER
CONNECTION DIAGRAMS

ki SaskPower
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SIDE VIEW

BAR TYPE CURRENT

TRANSFORMER
UP TO AND INCLUDING 800 AMPS

" %
SLoT—| B 1 B B | o
11x53 o| w
(TYP.4) | 3
=N~
|
42 | 21 12 GAUGE
I STEEL
63

229

BASE PLATE DETAIL

**DIMENSIONS ARE IN MILLIMETERS,
UNLESS OTHERWISE NOTED.**

FIGURE 2-30
INDOOR CURRENT TRANSFORMERS ﬂ SaSkPower

5kV CLASS




= |
CENTER MOUNT FUSE <
(NOTE 1) 2
@l | |
044
260
|
TOP VIEW
IS
| X<
o | <C
N | =
SIDE VIEW

VOLTAGE TRANSFORMER

INSTALLATION NOTES:

/ I I9]
SLOT —] B 1 B B 0| o
11x53 2| L
(TYP.4) | =
S R N
|
42 | 21 12 GAUGE
~l STEEL
63
229

BASE PLATE DETAIL

1. VOLTAGE TRANSFORMERS MAY NOT BE
EQUIPPED WITH A CENTER MOUNTED FUSE.

**DIMENSIONS ARE IN MILLIMETERS,
UNLESS OTHERWISE NOTED.**

FIGURE 2-31
INDOOR VOLTAGE TRANSFORMERS
5 kV CLASS

ki SaskPower




INSTALLATION NOTES:

TERMINATION CABINET

LOAD INTERRUPTING
FUSED DISCONNECT
SWITCH
TERMINATION CABINET

PRIMARY METERING
APPARATUS

1.

SASKPOWER TO SUPPLY AND INSTALL
UNDERGROUND CABLES AND TERMINATIONS.

. CUSTOMER SHALL ENSURE THAT THE
SWITCHGEAR CABLE TERMINATION CABINET
AND METERING CABINET HAVE ADEQUATE
PHASE BARRIERS AND GROUNDING MEANS.

. CUSTOMER SHALL SUPPLY GROUNDING
PROVISIONS IN THE TERMINATION CABINET, IN
THE FORM OF A GROUNDING BUS OR
GROUND STUD. WHERE WORKING SPACE
(3m) OR ELECTRICAL CLEARANCE IS
INSUFFICIENT TO SAFELY INSTALL GROUNDS,
A GROUND SWITCH IS REQUIRED.

. ALL CABINETS SHALL HAVE PROVISION FOR A
SASKPOWER SEAL AND PADLOCK.

. AN OPERATING AGREEMENT WILL BE DRAFTED
BY SASKPOWER. THE AGREEMENT WILL
CONFIRM THE OPERATING AND MAINTENANCE
INTERFACE POINT(S) AND OUTLINE THE
RESPONSIBILITIES OF THE UTILITY AND
CUSTOMER. THE OPERATING AGREEMENT
SHALL BE SIGNED BY THE UTILITY AND THE
CUSTOMER. CONTACT SASKPOWER
DISTRIBUTION ENGINEERING FOR MORE
INFORMATION.

e} o o
w
NOTE 1
FIGURE 2-32

CUSTOMER OWNED 5 kV LIVE-FRONT SWITCHGEAR

(TYPICAL)

ki SaskPower
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Utility Service Conductor (USC-75)

PVC Conduit Size

Splitter/Loop Box Size (If Required)

Single Phase 3x1/0 53 mm (2") 305 mm x 350 mm x 150 mm (12" x 14" x 6")

3x4/0 53 mm (2") 510 mm x 510 mm x 205 mm (20" x 20" x 8")

2 parallel runs of 3x 4/0 2x53mm (2x3") 760 mm x 760 mm x 255 mm (30" x 30" 10")

3 x 350 kemil 103 mm (4") 760 mm x 760 mm x 255 mm (30" x 30" 10")

2 parallel runs of 3 x 350 kcmil 2x103mm (2x 4") 915 mm x 915 mm x 255 mm (36" x 36" x10")

3 x 500 kemil 103 mm (4") 915 mm x 915 mm x 255 mm (36" x 36" x10")

2 parallel runs of 3 x 500 kcmil 2x103mm (2x 4") 1220 mm x 1220 mm x 305 mm (48" x 48" x12")

3 parallel runs of 3 x 500 kcmil 3x 103 mm (3x4") 1220 mm x 1220 mm x 305 mm (48" x 48" x 12")
Polyphase 4x4/0 78 mm (3") 510 mm x 510 mm x 205 mm (20" x 20" x 8")

2 parallel runs of 4 x 4/0 2x 78 mm (2x 3") 915 mm x 915 mm x 255 mm (36" x 36" x10")

4 x 350 kemil 103 mm (4") 915 mm x 915 mm x 255 mm (36" x 36" x10")

2 parallel runs of 4 x 350 kcmil 2x 103 mm (2x 4") 915 mm x 915 mm x 255 mm (36" x 36" x10")

4 x 500 kemil 103 mm (4") 915 mm x 915 mm x 255 mm (36" x 36" x10")

2 parallel runs of 4 x 500 kcmil
3 parallel runs of 4 x 500 kcmil

2x 103 mm (2x 4")
3x 103 mm (3 x 4")

1220 mm x 1220 mm x 305 mm (48" x 48" x 12")
1220 mm x 1220 mm x 305 mm (48" x 48" x 12")

TABLE 2-1

AND CONDUIT SIZES

BURIED SERVICE CONDUCTOR ENCLOSURE

k SaskPower




SEPARATIONS OF DIRECT BURIED POWER CONDUCTORS TO VARIOUS FACILITIES

THIS APPLIES TO DIRECT BURIED CONDUCTORS OF ALL VOLTAGES UP TO AND INCLUDING 25 kV, UNLESS OTHERWISE
STATED. THESE ARE THE MINIMUM SEPARATIONS: MAINTAIN AS MUCH SEPARATION AS POSSIBLE TO ALLOW FOR FUTURE
WORK ON CABLES OR OTHER FACILITIES. VERTICAL CLEARANCES APPLY WHEN FACILITIES CROSS EACH OTHER (EXCEPT

FOR CUSTOMER’S PROPANE AND NATURAL GAS LINES).

URBAN RURAL
FACILITY LOCATION HORIZ. VERT. HORIZ. VERT.
OIL & GAS PIPELINE LANES & PROPERTY 1.5m 0.3m - -
(NOT INCLUDING GAS SERVICE | FAEMENTS (NOTE 3)
LINES) FARM YARD - - 1.5m 0.3m
FIELD - - 10.0m 0.3m
(NOTE 3)
COMMUNICATION CIRCUITS RANDOM 0.3m - 0.3m
SEPARATION (NOTE 2) (NOTE 3)
IN' SAME
TRENCH (SEE
B—14—65)
FIXED
SEPARATION
0.3m
FIELD - - 15.0m 0.3m OVER
(NOTE 1) (NOTE 2)
FARM YARD - - 1.5m 0.3m OVER
(NOTE 2)
UTILITY WATER AND SEWER LINES 2.0m - 3.0m -
UTILITY NATURAL GAS SERVICE LINE 0.6m 0.3m 0.6m 0.3m
(NOTE 4)
CUSTOMER’S PROPANE OR NATURAL GAS LINES (0-750V) (0-750V) (0-750V) (0-750V)
0.3m 0.3m* 0.3m 0.3m*
*WITH ELECTRICAL SERVICE BELOW
( ) (751V=25 kV) [ (751V=25 kV) | (751V=25 kV)|(751V=25 kV)
0.6m 0.6m 0.6m 0.6m
SWIMMING POOLS (0-750v) - (0-750v) -
1.0m 1.0m
(751V—25 kV) (751V—25 kV)
2.0m 2.0m
(NOTE 6) (NOTE 6)
FUEL TANKS 1.5m - 1.5m -
LINE POLES 1.0m - 3.0m -
FENCE AND DECK POSTS 0.6m - 0.6m -
BUILDINGS AND TOWER STRUCTURES (0-750V) - 0.6m -
0.3m
(751V—25 kV)
0.6m
WATER WELLS - - 1.5m -
H.V. BURIED CABLES (CUSTOMER OWNED) 1.0m 0.6m 1.5m 0.6m
(NOTE 5)
OIL AND GAS WELLHEADS 22.0m - 22.0m -

TABLE 2-2 (SHEET 1 OF 2)

SEPARATION REQUIREMENTS FOR BURIED CONDUCTORS FOR

VOLTAGES UP TO AND INCLUDING 25 kV IN RURAL AND URBAN AREAS

kd SaskPower

REFERENCE: SASKPOWER CONSTRUCTION STANDARDS MANUAL
C-26-02.01 (SHEET 1 OF 2)




SEPARATIONS OF APPARATUS (ABOVE GRADE) TO VARIOUS FACILITIES

OUTDOOR PADMOUNT TRANSFORMERS

TO BUILDINGS (REFER TO CANADIAN ELECTRICAL CODE 26-242):
e 3.0m FROM ANY COMBUSTIBLE SURFACE OR MATERIAL ON A BUILDING.

e 6.0m FROM ANY WINDOW, DOOR, OR VENTILATION OPENING ON A BUILDING. HOWEVER, TRANSFORMERS SHALL BE PERMITTED WITHIN
6.0m FROM ANY DOOR, OR WINDOW, OR ANY VENTILATION OPENING PROVIDED A NONCOMBUSTIBLE WALL OR BARRIER IS
CONSTRUCTED BETWEEN THE TRANSFORMER AND THAT DOOR, WINDOW, OR VENTILATION OPENING.

o THESE CLEARANCES MAY BE REDUCED TO 1.0m FOR 3 PHASE TRANSFORMERS AND 0.6m FOR SINGLE PHASE TRANSFORMERS
PROVIDED THE TRANSFORMERS HAVE BOTH A CURRENT LIMITING FUSE AND AN APPROVED PRESSURE RELIEF DEVICE. ALL NEW
PADMOUNT TRANSFORMERS, EXCEPT 1678XX, 190205 AND 190206 HAVE BOTH. OLDER TRANSFORMERS NEED TO BE CONFIRMED.

TO FUEL TANKS (REFER TO CSA STANDARD, CAN/CSA-C22.3 No. 1):
o USE HORIZONTAL CLEARANCES TO FUEL TANKS FOR O/H CONDUCTORS.

DIELECTRIC LIQUID—FILLED OUTDOOR PADMOUNT EQUIPMENT (OTHER THAN TRANSFORMERS)
(REFER TO ELECTRICAL CODE 26-014)

e 6.0m FROM ANY COMBUSTIBLE SURFACE OR MATERIAL ON A BUILDING, OR ANY DOOR, WINDOW, OR ANY VENTILATION INLET OR
OUTLET. HOWEVER, EQUIPMENT SHALL BE PERMITTED TO BE INSTALLED WITHIN 6.0m OF ANY DOOR, OR WINDOW, OR ANY VENTILATION
OPENING PROVIDED A NON COMBUSTIBLE WALL OR BARRIER IS CONSTRUCTED BETWEEN EQUIPMENT AND THAT ITEM.

NON-OIL FILLED APPARATUS AND EQUIPMENT
* SINCE ALL ENCLOSURES ARE GROUNDED AND LOCKED, THE ONLY SEPARATION REQUIRED IS FOR OPERATION AND MAINTENANCE.

NOTES:

1. THESE SEPARATIONS VARY WITH LENGTH OF PARALLEL, REFER TO "SASKTEL CO—ORDINATION/S.P.C RURAL UNDERGROUND DISTRIBUTION
AGREEMENT.”

2. SEE DRAWING C-26-25.01 FOR SPECIFIC CLEARANCES OVER OR UNDER ALL SASKTEL CABLES EXCEPT FIBRE OPTIC CABLES. REFER
TO DRAWING C-26-25.01 (NOTE 7) FOR FIBRE OPTIC CABLE CROSSING.

SEE DRAWINGS C-26-23.01, C-26-23.02, C-26-23.03, FOR SPECIFIC CLEARANCES OVER OR UNDER THESE TYPES OF LINES.
WHERE INSTALLATION IS IN A COMMON TRENCH, THE CLEARANCE MAY BE REDUCED TO 0.3m.
IN AREAS ASSOCIATED WITH FARM ANIMALS INCREASE TO 2.4m.

SWIMMING POOL CLEARANCES ASSUME NON-CONDUCTING JACKETED CABLES. FOR UNJACKETED OR SEMI-CONDUCTING JACKETED
CABLES, CLEARANCES ARE INCREASED TO 2.0m (0—750V) AND 6.0m (751-25 kV).

7. TRANSGAS CORPORATE CONSENT IS REQUIRED WHEN WORKING WITHIN 10.0m OF A TRANSGAS EASEMENT. IF NO EASEMENT EXISTS,
THE CONSENT IS REQUIRED WITHIN 15.0m OF TRANSGAS PIPELINE. A PROXIMITY AGREEMENT IS REQUIRED FOR ANY WORK WITHIN
30.0m OF A TRANSGAS PIPELINE.

I

#k6% THE DRAWING NUMBERS IN THIS TABLE ARE REFERENCES TO SASKPOWER'S CONSTRUCTION STANDARDS MANUAL AND STANDARD
ENGINEERING PRACTICES. CONTACT SASKPOWER DISTRIBUTION ENGINEERING FOR MORE INFORMATION.

TABLE 2-2 (SHEET 2 OF 2)
SEPARATION REQUIREMENTS FOR BURIED CONDUCTORS FOR ﬂ SaSKPower

REFERENCE: SASKPOWER CONSTRUCTION STANDARDS MANUAL

VOLTAGES UP TO AND INCLUDING 25 kV IN RURAL AND URBAN AREAS ©-26-02.01 (SHEET 20F 2) -




OILFIELD & GAS FIELD CLEARANCE REQUIREMENTS

TYPE OF EQUIPMENT CLEARANCES
CONSTRUCTION 25 kv | 14.4 kv | 0-750vV
TANGENT OIL AND GAS WELL 22.5m | 22.5m 22.5m

(NOTE 1)
DEADEND OIL AND GAS WELL 6.0m 6.0m 6.0m
TANGENT BATTERY, PIPELINE, (NOTE 4) | (NOTE 4) | (NOTE 4)

PUMPS AND MANIFOLDS,
FLARE PIT, WELL STORAGE
TANK

DEADEND BATTERY, PIPELINE, 6.0m 6.0m 6.0m
PUMPS AND MANIFOLDS,
FLARE PIT, WELL STORAGE
TANK

NOTES:

1. WITH PERMISSION FROM THE WELL'S OPERATING FIRM AND FROM THE ELECTRICAL INSPECTION DEPARTMENT AND
DISTRIBUTION PLANNING AND STANDARDS, THIS CLEARANCE MAY BE REDUCED TO 6.0m PLUS THE STRUCTURE
HEIGHT OF THE LINE, OR 6.0m PROVIDED THE LINE IS GUYED AWAY FROM THE WELL. (SUPPLEMENT—ELECTRICAL
INSTALLATION REQUIREMENTS PART 1, FOURTEENTH EDITION, SECTION 90-040).

2. NO DRILLING FIRM SHALL DRILL ANY WELL OR STRUCTURE TEST HOLE WITHIN 75.0m OF ANY POWER LINE,
UNLESS WRITTEN AUTHORIZATION TO DRILL IS OBTAINED FROM SASKPOWER. (THE OIL AND GAS CONSERVATION
REGULATIONS, 1985, CHAPTER 0—2 REGULATION 1 PART V CLAUSE 19 (1A)).

3. ALL MEASUREMENTS, FOR TANGENT CONSTRUCTION ARE TO BE MADE FROM THE NEAREST PHASE WIRE, AT RIGHT
ANGLES TO THE WIRE.

4. THIS CLEARANCE MAY BE 3.0m PLUS THE FALL OVER DISTANCE (STRUCTURE HEIGHT). (SUPPLEMENTAL
ELECTRICAL INSTALLATION REQUIREMENTS PART 1, FOURTEENTH EDITION, SECTION 90-042, 2(b)(c) & 90—046).
SEE EXAMPLE.

EXAMPLE: 25 kV LINE WITH 10.4m STRUCTURE HEIGHT.

25 kV LINE
@ @ 4 & L 4 /_
8.4m
|
5m
DYKE OR ?
AN 1 12.4m —=
FIREWALL ‘ m m ®
3m
! 1044
25 kV LINE Am T
_\ ® 2 ! & ©
SCALE: N.T.S.
TABLE 2-3
OILFIELD AND GAS FIELD CLEARANCE REQUIREMENTS FROM ﬂ SaSKPower

REFERENCE: SASKPOWER CONSTRUCTION STANDARDS MANUAL

CONDUCTORS OPERATING AT VOLTAGES UP TO AND INCLUDING 25 kV C-24-0208 -




SUMMARY OF MINIMUM DESIGN CLEARANCES FROM OVERHEAD LINES
OPERATING AT 0-750V AND 2.4-25 kV - NEW CONSTRUCTION

MINIMUM DESIGN CLEARANCE REFERENCE
FACILITY .
VERT. HORIZ.
A. ABOVE GROUND TRAVELED BY VEHICLES 6.35m* N/A C-24-02.03
(ROADS, HIGHWAYS, AND FARMLANDS) 6.68m**
B. RAILWAY TRACKS 7.6m* N/A C-24-02.04
7.9m*x
C. BUILDINGS 2.5m* 1.9m* C-24-02.05
(EXCEPT THOSE LISTED IN T AND U) 3.0m** 2.4m**
D. ABOVE COMMUNICATION LINES 0.3m* N/A C-24-02.06
0.6m**
E. OIL AND GAS WELLS SEE TABLE 2-4 C-24-02.08
F. SERVICE DROPS C-24-02.09
G. SWIMMING POOLS N/P 4.6m* C-24-02.10
6.7mx*
H. RADIO AND T.V. ANTENNAS N/P FALL OVER C-24-02.03
PLUS 3.0m
. IRRIGATION C-24-02.10
AND SEP. No. 7
J. HEIGHTS OF SUPPLY EQUIPMENT FROM C-24-02.10
GROUND
K. JOINT USE SPACE C-24-02.10
L. STATIONARY PARTS C-24-02.10
M. ABOVE GROUND ACCESSIBLE TO 3.4m* N/A C-24-02.10
PEDESTRIANS ONLY 3. 7m**
N. WATER WELLS N/P 15.0m C-24-02.10
0. SIGNS, BILLBOARDS, LUMINAIRES AND 3.0mkxx 3.0m C-24-02.10
TRAFFIC LIGHT STANDARDS
P. BOAT LAUNCH AND ASSOCIATED AREA N/P 15.0m C-24-02.10
Q. PARKS, SCHOOL YARDS, SKI LIFTS CROSSING SHOULD BE AVOIDED WHERE POSSIBLE C-24-02.10
R. FUEL TANKS C-24-02.11
(PROPANE, GASOLINE AND DIESEL)
S. NAVIGABLE WATERWAYS C-24-02.12
T. GRANARIES & HAY STACKING AREAS N/P 15.0m C-24-02.13
U. FARM YARD WORKING AREA N/P 15.0m C-24-02.13
(SEE DEFINITIONS ON C—24-02.00
(SHEET 2 OF 3)
N/P — NOT PERMITTED
N/A — NOT APPLICABLE

*x
kK
*kkk

1st LINE 0-750V

STANDARD
INFORMATION.

2nd LINE 2.4-25 kV (WHERE ONLY ONE LINE IS SHOWN IT APPLIES TO BOTH VOLTAGES)
CROSSING SHOULD BE AVOIDED WHERE POSSIBLE
THE DRAWING NUMBERS BELOW ARE REFERENCES TO SASKPOWER'S CONSTRUCTION STANDARDS MANUAL AND
ENGINEERING PRACTICES. CONTACT SASKPOWER DISTRIBUTION ENGINEERING FOR MORE

TABLE 2-4
MINIMUM DESIGN CLEARANCES FOR OVERHEAD LINES

ki SaskPower

REFERENCE: SASKPOWER CONSTRUCTION STANDARDS MANUAL
C-24-02.00 (SHEET 3 OF 3)

OPERATING AT VOLTAGES UP TO AND INCLUDING 25 kV
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3. SaskPower System Characteristics and Power Quality
Requirements for Customer Loads

3.1 Power Quality

“Any deviation to the magnitude or frequency of the ideal sinusoidal voltage waveform can be regarded as a
Power Quality Disturbance” (Dr. Gerald L. Park, Michigan State University). SaskPower is concerned about power
quality disturbances. SaskPower recognizes that power quality disturbances can cause problems for the operation
of Customer equipment. Power quality disturbances can also increase the energy losses on SaskPower’s system
and lead to the damage or mal operation of SaskPower equipment.

Deviations of the voltage waveform on SaskPower’s system can be caused by disturbances originating on
SaskPower’s system, and by the operation of Customer owned equipment. SaskPower attempts to minimize the
magnitude, frequency and duration of disturbances originating on the power system when designing its facilities.
SaskPower has also set out requirements that must be met in terms of limiting the effect of power quality
disturbances on SaskPower’s system caused by the operation of Customer equipment.

This section sets out the requirements that Customers must meet to limit their impact on SaskPower’s system and
on other Customers. It also sets out some guidelines as to the types of disturbances that the Customer can expect
to be exposed to as a result of being connected to SaskPower’s system. The Customer should take into
consideration these disturbances when evaluating their supply requirements. This section does not constitute a
guide or design handbook for power quality. Customers should engage the services of individuals qualified to
provide design and consulting services to assist them in addressing their power quality concerns. Customers may
also contact SaskPower to discuss the characteristics of the supply from SaskPower and their power quality
requirements.

3.2 Characteristics of the SaskPower System

The following sets out the characteristics of the SaskPower system. Customers should take these characteristics
into consideration when evaluating the reliability and power quality requirements for their electrical supply.

3.2.1 Frequency and Frequency Variation

The nominal frequency of the SaskPower system is 60 Hz. During normal operation, frequency is maintained
within + 0.02 Hz of 60 Hz. Frequency excursions outside of this range will occur during disturbances on the power
system.

3.2.2 Normal Voltage Variation

The supply voltages at which power is delivered to the Customer vary from nominal for a number of reasons
including load variation and changes in conditions on the power system. As long as the voltage remains with the
ranges defined in Section 3.2.2, SaskPower will not take any action to correct the voltage. During extreme
operating conditions, the voltage may temporarily exceed the voltage ranges defined in Section 3.2.2. SaskPower
will take action to correct sustained voltage variations during extreme conditions. The speed of the corrective
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action during extreme conditions will depend on the magnitude of the deviation from the normal range. Refer to
Section 3.2.3 on Temporary Voltage Disturbances for further information.

3.2.21 Normal Voltage Variation for Customers with Primary Supply at Voltages above 25
kv

During normal steady state conditions, the 72 kV and 138 kV systems can vary from 90 percent to 105 percent of
nominal voltage. However, under some conditions, the 72 kV and 138 kV systems can vary between 85 percent
and 105 percent of nominal voltage with some 138 kV facilities designed to operate continuously up to

110 percent of nominal voltage.

During normal steady state conditions the 230 kV system can vary between 90 percent and 110 percent of nominal
voltage. However, the voltage can vary from 85 percent to 110 percent of nominal voltage under some conditions
on SaskPower’s system.

Voltage variations for Customers supplied from facilities that operate at voltages above 25 kV tend to be site
specific. The Customer should review the expected voltage variation with SaskPower when they are evaluating
their supply requirements.

3.2.2.2  Normal Voltage Variation for Customers with Primary Supply Voltages at 25 kV,
14.4 kV, or 4.16 kV

During normal operating conditions, the voltage at the Point of Delivery on the 25 kV, 14.4 kV, and 4.16 kV three
phase systems and 14.4 kV single phase system can vary from 94% to 106% of nominal voltage.
3.2.23 Normal Voltage Variations for Customers Supplied at Voltages up to 1000 V

During normal operating conditions, the voltage at the service entrance can vary from 91.6% to 104.2% of nominal
voltage.

3.23 Temporary Voltage Disturbances

3.23.1 Definition of Voltage Disturbances

SaskPower’s system, along with most utility systems, is subject to voltage disturbances. The various types of
voltage disturbances which a Customer may be exposed to are defined by the Institute of Electrical and Electronics
Engineers in their standard IEEE Standard 100-1988 [4] as follows (italics added by SaskPower):

Transient A sub cycle disturbance in the ac waveform that is evidenced by a sharp brief discontinuity of the
waveform. May be of either polarity and may be additive to or subtractive from the nominal

waveform. Also referred to as impulses and surges.

Sag A rms reduction in the ac voltage, at the power frequency, for durations from a half-cycle (8
milliseconds) to a few seconds.

Swell A rms increase in the ac voltage, at the power frequency, for durations from a half-cycle (8
milliseconds) to a few seconds
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Over voltage A rms increase in the ac voltage, at the power frequency, for durations greater than a few
seconds.

Under voltage A rms decrease in the ac voltage, at the power frequency, for durations greater than a few
seconds.

Interruption The complete loss of voltage for a period of time. Also referred to as an outage. In the case of
SaskPower’s system, interruptions may be momentary (refer to Section 3.2.6 on auto reclose) or
sustained.

3.2.3.2 Frequency of Voltage Disturbances

In 1990, the Canadian Electrical Association (CEA) sponsored a survey of power quality at 550 sites across Canada
for a 25-day period. The results of the study are presented in the Canadian Electrical Association report CEA
National Power Quality Survey (Report #2220 D 711A). The survey results indicated that voltage disturbances are a
normal occurrence for most Customers. Table 3-1 provides a summary of the type and frequency of disturbances
that were experienced by Customers during the CEA survey.

Table 3-1: CEA Power Quality Survey Results

Type of Disturbance Percentage of Sites Average Number of
Which Recorded This This Type of
Type of Disturbance Disturbance per
Month
Transient 75 % 184
Wave shape (¥ 50 % 4
Swell ¥ 77 % 176
Sag ¥ 74 % 29
Interruption 23 % 1
Note (2): The National Power Quality Survey did not use terms consistent with the IEEE

Standard 100-1988 [4] standard. Wave shape is a term defined in the survey and
means a waveform distortion lasting 1 ms to 80 ms. The survey defined sags and
swells as lasting from 80 ms to 10 seconds.

The results of the CEA National Power Quality Survey indicate that Customers should expect to be exposed to
voltage disturbances. As a general guideline for Customers supplied from SaskPower’s system, those Customers
with primary supply voltages above 25 kV may expect to be exposed to fewer voltage disturbance conditions than
those Customers with primary supply voltages at 25 kV or lower. However, the magnitude of the voltage
disturbance experienced may be greater than for those connected at 25 kV or lower.

3.2.3.3  Transient Voltages

Transients can be caused by such phenomena as lightning strikes, some types of faults, and the switching of some
types of Customer loads. The majority of voltage transients on Customer premises are low energy and arise from
the operation of Customer owned equipment, primarily load switching. These low energy transients generally do
not result in Customer equipment damage.

SaskPower follows normal utility practices in dealing with voltage transients originating on its own power system.
This involves the application of surge arresters and the specification of insulation levels that are high enough to
allow its own equipment to withstand most expected voltage transients without damage. SaskPower’s practices
will not eliminate voltage transients from originating on SaskPower’s system. The Customer must insure that the
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insulation levels, and protective apparatus (surge arresters, etc.) employed in their facilities are adequate to allow
their facilities to withstand the magnitude and energy of typical voltage transient which originate on SaskPower’s
power system.

Canadian Standards Association Guides CAN/CSA C71-1-99 and C71-2-98 set out the principles and practice for
insulation coordination on three phase ac power systems having a nominal voltage above 1000 volts.

3.2.3.4  Voltage Sags and Swells

Voltage sags can be caused by, amongst other conditions, faults on the power system, and the starting of
Customer owned motors. Voltage swells can be caused by voltage recovery following the clearing of a fault on the
system, and the healthy phase voltage rise during single phase to ground faults (applies to single phase
Customers).

Because of their short duration, SaskPower takes limited action to correct voltage sags and swells. SaskPower
attempts to control voltage sags and swells caused by the operation of Customer loads by setting limits on the
permissible voltage deviation caused by normal operation of Customer equipment. These limits are set out in
Section 3.3. Voltage sags and swells caused by faults on the system will normally be cleared in 3 seconds or less by
protective equipment which isolates the faulted apparatus. For very large changes in voltage that fall outside of
the normal voltage variation range described in Section 3.2.2, supply to Customer load supplied at voltages of

72 kV or lower may be interrupted by SaskPower to limit damage to Customer loads. SaskPower applies limited
over and under voltage protection systems on its 138 kV and 230 kV systems. However, these systems are
designed to protect SaskPower’s facilities and may not provide protection for Customer apparatus.

In areas of low Customer density, Customers are typically supplied from long distribution feeders. The probability
of a feeder experiencing a fault is directly related to its length. As a result, Customers supplied from longer feeders
can be exposed to a relatively high number of voltage swells caused by healthy phase voltage rise due to faults on
adjacent phase conductors, or voltage sags caused by the presence of faults on adjacent feeders or adjacent
phases. Voltage sags and swells caused by system faults will vary in magnitude depending on the proximity of the
fault to the Customer. Voltage sags and swells caused by faults are normally cleared in 1 second but may last up to
3 seconds in some cases. The magnitude of the voltage swell caused by healthy-phase voltage rise can be in the
order of 30%.

Some Customer apparatus may be subject to damage from voltage sags or swells. The Customer should give
consideration to isolating this apparatus by applying the appropriate protection systems. Customer owned
equipment, particularly process controls, may be susceptible to mal-operation during voltage sags and swells. If
the consequences of mal-operation are significant, the Customer should give consideration to isolating this
equipment by applying power conditioning equipment.

3.2.35 Over and under Voltage Conditions

Under voltages are normally caused by the sudden application of a large load on the system or the unplanned
outage of one of SaskPower’s transmission facilities. Over voltages can be caused by the loss or reduction of
Customer load, or the switching of SaskPower facilities.

SaskPower designs its 138 kV and 230 kV systems to operate within the range specified in Section 3.2.2.1.
However, depending on the location, it may not take corrective action if the voltage falls outside of this range.
SaskPower applies over and under voltage protection systems on its 138 kV and 230 kV systems. However, these
systems are designed to protect SaskPower’s facilities and may not provide protection for Customer apparatus.

For Customer load supplied at 72 kV or lower, under and over voltage conditions which result from changes in load
are normally corrected through the operation of voltage regulation equipment on SaskPower’s system. Depending
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on the location in SaskPower’s system, voltage regulator action can take from 15 seconds to 90 seconds before it
starts to correct the condition. For very large changes in voltage that fall outside of the normal voltage variation
range described in 3.2.2, supply to Customer load supplied at 72 kV or lower may be interrupted by SaskPower to
limit damage to Customer loads.

In areas of low Customer density, Customers are typically supplied from long distribution feeders. Long feeders
require the use of series connected voltage regulators to maintain a satisfactory voltage profile along the feeder.
In order to provide satisfactory operation, these voltage regulators are time coordinated, with the last regulator on
a feeder being the slowest. Customers supplied from such systems can be exposed to a relatively high number of
under and over voltage conditions due to the long feeders and use of time-coordinated in-line voltage regulators.

Some Customer apparatus may be subject to damage from over and under voltage conditions. The Customer
should give consideration to isolating this apparatus by applying the appropriate protection systems. Customer
owned equipment, particularly process controls, may be susceptible to mal-operation during over and under
voltage conditions. If the consequences of mal-operation are significant, the Customer should give consideration
to isolating this equipment by applying power conditioning equipment.

3.2.3.6 Interruptions

As is normal practice in the utility industry, SaskPower cannot guarantee interruption free service. Customers with
processes that are sensitive to service interruptions should evaluate their requirements for uninterruptible power
supplies or back-up power.

Customers with primary supply at voltages that are 25 kV or lower are supplied from SaskPower’s distribution
system. As is normal practice in the utility industry, SaskPower’s distribution system utilizes unshielded
construction with insulation levels appropriate to withstanding expected power frequency voltages. As such,
direct lightning strikes to distribution power lines, or nearby ground lightning strokes will usually result in a flash
over of the insulators on the power line, resulting in an interruption by SaskPower’s protection systems. If the
fault is temporary, service may be restored by SaskPower’s auto reclose system.

In areas of low Customer density, Customers are typically supplied from long distribution feeders. The probability
of a feeder experiencing a fault is directly related to its length. As a result, Customers in these areas can be
exposed to a relatively high number of power interruptions, whether they are momentary (successful auto
reclose), or sustained (permanent fault).

3.24 System Voltage Unbalance

3.24.1 Definition of Voltage Unbalance

Voltage unbalance, as derived from NEMA MG1-14.34, is defined as follows:

1 Co
Unbalance (%) = 00 x ( greatest deviation from average phase to phase voltage)

average phase to phasevoltage

Voltage unbalance is a concern for Customers with three-phase services. Voltage unbalance has an adverse effect
on the operation of three-phase motors. For induction motors, these effects include; hotter than normal
operation, reduced locked-rotor torque, reduced breakdown torque, and reduced full load speed. Customers
should take into consideration the potential for voltage unbalance and size their motors using the appropriate
derating factor. SaskPower will not be responsible for damage to Customer facilities due to voltage unbalance.
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3.2.4.2 Voltage Unbalance for Customers with Primary Supply at Voltages above 25 kV

Voltage unbalance on Customer loads supplied from SaskPower facilities, which operate at voltages above 25 kV, is
normally less than 1%. During faults on SaskPower’s system and within single pole reclosing cycles, the
momentary unbalance may be greater than defined above.

3.2.4.3 Voltage Unbalance for Customers with Primary Supply at Voltages 25 kV and

Below

Voltage unbalance should be expected on Customer loads supplied from SaskPower facilities at 25 kV and below.
During normal steady state operation, voltage unbalance is normally less than 3%. In some rural locations,
unbalance may be higher. The Customer should check with SaskPower to obtain site-specific details. During faults
on SaskPower’s system and within single pole reclosing cycles, the momentary unbalance may be significantly
greater than defined above. Refer to Section 3.2.6 for further details on faults and reclosing.

3.2.5 Harmonic Voltage Distortion

Harmonic voltage distortion is the distortion of the voltage waveform from a true sinusoidal shape. It is normally
caused by non-linear Customer loads which draw harmonic currents (currents which are multiples of the
fundamental frequency) from SaskPower’s system. Harmonic voltage distortion can cause problems for SaskPower
and Customers such as; equipment overloading, increased energy losses, premature failure, mal operation and
interference with other equipment.

A small amount of background harmonic voltage distortion (< 1 % total harmonic distortion) is always present on
SaskPower’s system. In certain locations there may be higher levels of harmonic voltage distortion. Higher levels
of harmonic voltage distortion are normally caused by the presence of Customer owned equipment with nonlinear
load characteristics. SaskPower attempts to mitigate the impact of Customer owned equipment by setting limits
on the flow of harmonic currents caused by Customer equipment. These limits are set out in Section 3.4.

SaskPower’s objective is to maintain the level of voltage distortion at the Customer’s Point of Delivery at levels
within the values specified in Table 3-2.

Table 3-2: SaskPower’s Voltage Distortion Guidelines

Service Voltage ID - Individual THD - Total Voltage

Voltage Distortion
(% of fundamental
frequency voltage)

Distortion
(% of fundamental
frequency voltage)

25 kV and below 3.0 5.0
72 kV and 138 kV 1.5 2.5
230 kv 1.0 1.5

For short periods of time, generally 60 seconds or less, these values may be exceeded by 50%.

3.2.6 Single Phase Tripping and Automatic Reclosing

SaskPower applies automatic reclosing on its 14.4 kV single phase system and single phase tripping with reclosing
on many of the interrupting devices (circuit breakers) on its 25 kV, 72 kV, 138 kV and 230 kV systems. Automatic
reclose is a system that automatically attempts to restore service on a tripped power line following a transient
fault such as may be caused by a lightning induced flashover. Restoration may be attempted very quickly after
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tripping of the power line (within 0.5 seconds). Single phase tripping interrupts only the faulted phase in the event
of a single-phase fault on the power line (the line will subsequently trip on all three phases if the fault is
permanent). Single phase tripping will cause unbalanced voltages during the disturbance. Automatic reclose,
whether it is single phase or three phase, will result in shock loading during the trip / reclose cycle. Customers
with large motors, many motors, or other sensitive loads, must take into consideration SaskPower’s reclose
practices when assessing their supply requirements.

3.2.6.1 Customers with Primary Supply at Voltages above 25 kV

On most of SaskPower’s facilities that operate at voltages above 25 kV, SaskPower utilizes high-speed automatic
reclose. Automatic reclose normally is applied for single line to ground faults only and is normally blocked for
multi-phase faults; however, some older installations may not block for all multi-phase faults. Most of the 230 kV
transmission lines utilize single-phase tripping and high-speed reclose. The dead time for three-phase automatic
reclose is about 30 cycles (0.5 sec) and for single-phase automatic reclose, it is about 45 cycles (0.750 sec). Only
one attempt is made to automatically reclose following a fault. At locations where automatic reclose is applied at
the 72 kV level, the line dead time is greater than one second.

The Customer should check with SaskPower to confirm whether they will be subject to auto reclose.

3.2.6.2 Customers with Primary Supply Voltages at 25 kV and Below

Customers in rural environments will normally be subject to automatic reclose operations. The SaskPower rural 25
kV three phase and 14.4 kV single phase Distribution System utilizes automatic-reclose which will make multiple
high speed attempts to clear non-permanent faults. The interruption time during each reclose cycle can vary up
to 5 seconds. Interrupting devices may trip a single phase or all three phases, depending on the application. In the
event of a permanent fault, all three phases of the interrupting device will be tripped regardless of whether it is a
single phase or three-phase fault.

SaskPower normally applies auto reclose in urban environments. The Customer should check with SaskPower to
confirm whether they will be subject to auto reclose.

3.2.7 System Fault Levels and System Impedences

Faults within Customer facilities will be subject to fault currents from SaskPower’s system. The fault current
contribution from SaskPower’s system is influenced by numerous factors, including Customer location on
SaskPower’s system, system generation pattern, and service voltage. Future fault levels will also be influenced by
system expansion. Customers must design their facilities such that they are able to withstand the mechanical
forces that result from these fault currents and that they have interrupting devices capable of interrupting these
fault currents. Customers should ensure that their designs have a reasonable margin to accommodate future
increases in fault level. Customers are responsible to ensure that their existing facilities are capable of
withstanding existing and future fault current contributions from SaskPower’s system. The Customer is
responsible for all costs associated with accommodating future changes in SaskPower’s fault levels and system
impedance.

The expected fault contribution from SaskPower’s system along with the SaskPower system impedance for a site
can be obtained from SaskPower.
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3.3 Limits on Voltage Disturbances Caused by Customer Loads

SaskPower sets limits on the maximum voltage fluctuation and voltage waveform notching caused on its system by
the normal operation of Customer equipment. Customer induced voltage fluctuation is a variation of the rms
voltage which occurs as a result of variations in a Customer’s load. Voltage notching typically results from the
operation of rectifiers associated with variable speed drives. Normal operation would include such things as the
starting and stopping of motors, quickly changing loads associated with a variable process, electric furnace
operation, pulsing loads such as reciprocating compressors or electric arc welding processes. The Customer is
responsible for ensuring that the design and operation of the Customer’s electrical facilities connected to
SaskPower’s system complies with SaskPower's limits on voltage disturbances. The detailed engineering work and
cost associated with mitigating Customer generated voltage disturbances is the responsibility of the Customer.
Acceptance for service is subject to a compliance test carried out at SaskPower's discretion by SaskPower staff.
SaskPower will not review a design for the purpose of pre acceptance and waiving a compliance test.

The Point of Delivery is the point at which voltage fluctuations and commutation notching caused by the Customer
load are evaluated for compliance with the limits set by SaskPower. The limits on the magnitude and rate of
voltage disturbances are specified in Section 3.3.1 through Section 3.3.4. These are limits for the Customer’s site.
This may require that the Customer set lower limits on individual devices within the Customer’s premises so that
the limits for the overall site are satisfied.

3.3.1 Infrequent Voltage Fluctuations (up to Once per Day) Caused by
Customer Equipment

3.3.1.1 Limit on Infrequent Voltage Fluctuations Caused by Customer Equipment

Customers with apparatus that causes infrequent voltage fluctuations (once per day or less), shall limit the
magnitude of the voltage fluctuation to 8% or less.

3.3.1.2 Definition of Magnitude of Voltage Fluctuations

For the purpose of evaluating compliance with the limits specified in Section 3.3.1.1 and Section 3.3.2.1, the
magnitude of the voltage fluctuation in percent is defined as:

(Disturbance Voltage)

: 100
(Pre Disturbance Voltage)

Voltage Fluctuation = Absolute Value of

The magnitude of the Pre Disturbance and Disturbance voltage shall be the rms magnitude of the 60 Hz sinusoidal
voltage waveform. The Pre Disturbance Voltage and Disturbance Voltage are defined in Figure 3-1. Disturbance
Voltages may represent an increase or decrease relative to the Pre Disturbance voltage. In the case of a negative
voltage disturbance, if the voltage recovers to a value, which exceeds the Pre Disturbance voltage, the Disturbance
Voltage shall be defined as the difference between the lowest voltage during the disturbance and the highest
voltage during the recovery period. In the case of a positive voltage disturbance, if the voltage recovers to a value,
which is less than the Pre Disturbance voltage, the Disturbance Voltage shall be defined as the difference between
the highest voltage during the disturbance and the lowest voltage during the recovery period.
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Figure 3-1: Definition of Pre-Disturbance and Disturbance Voltage

3.3.1.3  Testing Conditions

Testing, for the purpose of determining acceptability, will not be conducted during periods of electrical storm
activity. Testing will be done during a period when the Customer’s facilities are in normal continuous operation.
There will not be any extended periods of non-operation during the testing period. For locations where the
SaskPower system fault level is subject to significant change due to generation pattern, testing will be done during
conditions of minimum fault level.

Testing may be conducted on an as required basis, or continuously, to determine ongoing compliance.

82



SaskPower Electric Service Requirements Revision 2
March 19, 2021

3.3.2 Voltage Fluctuations Caused by Customer Equipment with a Rate of
Occurrence between Once per Day and Once per Minute

3.3.2.1 Limits on Voltage Fluctuations Caused by Customer Equipment with a Rate of
Occurrence between Once per Day and Once per Minute

(The methodology described in Section 3.3.2.1 for assessing compliance with the limits expressed in Figure 3-2 is
currently under review by SaskPower. Please check with SaskPower as to its current status.)

The limits on voltage fluctuations caused by the operation of Customer equipment, which have a rate of
occurrence greater than once per day and less than once per minute, is defined by the curve shown in Figure 3-2.
The limit on the magnitude of the voltage fluctuations is a function of the number of voltage fluctuations that
occur within a given period of time. If the magnitude and number of occurrences of the voltage fluctuation falls
above the curve in Figure 3-2, the equipment will not be permitted to be connected to SaskPower’s system. For
voltage fluctuations up to 24 per day, the rate of occurrence is defined as the number of occurrences per day,
providing that the number of voltage fluctuations in any single hour does not exceed one. If more than one
voltage fluctuation occurs per hour, the rate of occurrence is the reciprocal of the shortest time period between
any two voltage fluctuations in that hour (i.e. if three voltage fluctuations occur within an hour, but two are spaced
5 minutes apart, the rate of occurrence is deemed to be 60 minutes/5 minutes = 12 per hour)

i > o & &

585 835 g5 e o

Sx =% FF £& 23 g2

58 Q& SH <oH 52 &=

4.

\\
= 4
= I
% 4.0
= 3.5
)
=
I 3.0
)
=
o] 2.5
=> Refer to section 3.4.4 for limits on
L voltage fluctuations of 1/min. or
o o higher.
& 2
(72]
=
% 1.5 02 04 2.0 4.0 20 40 60 200 400
o 01 : 10 < : 10 100 1000

RATE OF VOLTAGE FLUCTUATIONS (PER HOUR)

Figure 3-2: Limits on Acceptable Voltage Fluctuations with Occurrence Rate between Once
per Day and Once per Minute

3.3.2.2 Definition of Magnitude of Voltage Fluctuation
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The definition of the magnitude of each individual voltage fluctuation is as defined in Section 3.3.1.2.

3.3.2.3 Testing Conditions

Testing, for the purpose of determining acceptability, will not be conducted during periods of electrical storm
activity. Testing will be done during a period when the Customer’s facilities are in normal continuous operation.
There will not be any extended periods of non-operation during the testing period. For locations where the
SaskPower system fault level is subject to significant change due to generation pattern, testing will be done during
conditions of minimum fault level.

Testing may be conducted on an as required basis, or continuously, to determine ongoing compliance.

3.3.3 Voltage Fluctuations Caused by Customer Equipment with a Rate of
Occurrence of Once per Minute or Higher (Flicker)

Voltage fluctuations with a rate of occurrence of once per minute or higher are typically referred to as flicker.
Flicker is characterized as a disturbance voltage that modulates the amplitude of the supply voltage, as shown for
example in Figure 3-3. Numerically, it is the root mean square (rms) value of the disturbance voltage expressed in
percent of the average rms value of the supply voltage. The allowable level of flicker is limited because of its affect
on other Customers. Primarily, voltage fluctuations affect the light level of incandescent and other types of lamps,
which is perceived as a flickering sensation to the human eye. There are other apparatus, such as computers,
instrumentation and communications equipment that can also be adversely affected by voltage fluctuations. The
degree of objection to flicker has been found to be significant up to approximately 30 Hz (3600 voltage changes
per minute).

) I ] 0 {6 35%=0.42vrms
|| 0.35%

120Vrms

(not to scale)

Figure 3-3: Example of 60 Hz Supply Voltage Modulated by a 0.42 Vrms Rectangular Voltage
Function

3.3.3.1 Limits for Flicker Caused by Customer Equipment with a Rate of Occurrence of
Once per Minute up to 3600 per Minute
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For Customer induced voltage fluctuations with a rate of 1 per minute up to 3600 per minute, SaskPower uses a
measurement technique based upon the International Electrotechnical Commission Standard IEC 61000-4-15.
SaskPower's limits for Customer induced voltage fluctuation with this rate of change are as follows:

Pstgey, = 1.0

is the level of the cumulative distribution of Pst, which is not exceeded for 95% of the

Measurement Period.

Pitgqy, = 1.0
Where:
Pstgs%
Py,

99%

is the level of the cumulative distribution of Pk, which is not exceeded for 99% of the

Measurement Period.
Pst is the short term flicker severity and is defined as follows:

P, = \/0.03 14F,, +0.0525F +0.0657 P, +0.28F, ) +0.08 P, ¢

Px are the flicker levels exceeded for x% of the time during the observation period Tst. The
subscript S in the formula indicates that smoothed values should be used. The smoothed
values are obtained using the following formulas:

Where:

P1s = (Po.7 + P1 + P15)/3

P3s = (P22 + P3 + P4)/3

P1os = (Ps + Pg + P1g + P13 + P17)/5

Psos = (P30 + Pso + Pso)/3

Tst is the observation period over which Ps is evaluated. Tst shall be 10 minutes.
Pit is the long term flicker severity and is as follows:

Where:
Psti

Measurement Period

(i=1,2,3...N) are consecutive readings of the short term flicker severity Ps:

is the number of sequential readings of Pst. The number of sequential values of
Pst used to calculate PIt will be enough to include the full duty cycle of the
flicker source. During the Measurement Period, a new value of Plt shall be
calculated for every period of Tst using N sliding values of Pst.

95% and Pityq,, are determined.

The Measurement Period will be such that 144 sequential values Pit and Pst are
obtained. For the purpose of acquiring 144 values of Pi: over the Measurement
Period, the Measurement Period will be extended to acquire N-1 additional
values of Pst.

is the continuous length of time over which Ps;

The values of Ps,,, and Py, will be determined from a cumulative distribution of the magnitudes of Pst and P

over the Measurement Period. An example of a cumulative distribution plot of Pi; values over a measurement

period is shown in Figure 3-4.
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Figure 3-4: Example of the Cumulative Distribution of Pi; over the Measurement Period

3.3.3.2 Measurement

Measurement of the disturbance voltage will take place on all three phases and will include phase to phase and
phase to ground measurements.

The values of the instantaneous flicker sensation which will be used in the calculation of Pst and P shall be
determined from the output of an instrument which complies with the functional and design specifications
outlined in the International Electrotechnical Commission Standard IEC 61000-4-15. The instantaneous flicker
sensation shall be taken as Output 5 from Block 4 of the measuring instrument. The following modifications shall
be made to the specifications of the instrument for application on 120V, 60 Hz systems:

o Allreferences to 50 Hz mains frequency will be changed to 60 Hz, with appropriate changes to associated
calculations.

e  For the purpose of determining the cumulative distribution of the instantaneous flicker sensation, the
output of Block 4 of the measuring instrument will be sampled at a rate of not less than 60 times per
second.

e  For the purpose of determining Pst, the accuracy of the instrument will be within 5% or better. Depending
on the number of level classifications, the interpolation method described in International
Electrotechnical Commission Standard IEC 61000-4-15 Annex A may be required.

e Table 1 of IEC 61000-4-15 will be disregarded.

e Table 2 of IEC 61000-4-15 will be replaced with the following Table 3-3 (values plotted in Figure 3-5)

e The coefficients of the transfer function for block 3 set out in paragraph 4.7 of IEC 61000-4-15 will be
changed to the following:

k = 1.6357
(2m) 4.167375
(2m) 9.077169

O = (27) 2.939902
(2m) 1.394468

86



SaskPower Electric Service Requirements

March 19, 2021

Mg =

(2m) 17.31512

Revision 2

Table 3-3: Normalized Flickermeter Response for Rectangular Voltage Fluctuations

Voltage Voltage
Hz Changes AV/Vrms Hz Changes AV/Vrms
(per minute) (%) (per minute) (%)
0.008 1 3.166 3.13 375 0.594
0.017 2 2.568 4.00 480 0.559
0.025 3 2.25 4.88 585 0.501
0.042 5 1.899 5.68 682 0.445
0.058 7 1.695 6.63 796 0.393
0.083 10 1.499 8.50 1020 0.350
0.183 22 1.186 8.79 1055 0.351
0.325 39 1.044 10.00 1200 0.371
0.40 48 1.00 11.58 1390 0.438
0.57 68 0.939 13.50 1620 0.547
0.92 110 0.841 20.00 2400 1.051
1.47 176 0.739 23.96 2875 1.498
2.28 273 0.650
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Figure 3-5: Normalized Flickermeter Response for Rectangular Voltage Fluctuations
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3.3.3.3 Testing Conditions

Testing, for the purpose of determining acceptability, will not be conducted during periods of electrical storm
activity. Testing will be done during a period when the Customer’s facilities are in normal continuous operation.
There will not be any extended periods of non-operation during the Measurement Period.

Testing may be conducted on an as required basis, or continuously, to determine ongoing compliance.

3.3.3.4 Compliance

The cumulative distribution of Pst and Pz over the measurement period will be calculated for each phase
independently. For the purpose of determining compliance, violation of Psty,, or Pitgg,, limits on any phase will

constitute non-compliance of the Customer’s installation.

3.3.4 Limits on Commutation Notches

SaskPower sets limits on the disruption to the 60 hz voltage waveform caused by commutation notching. This is
typically associated with the operation of the rectifier on Customer owned variable speed drives. The limits on
notch depth and Total Harmonic voltage Distortion (THDy) for systems that operate at voltages 25 kV and below
are set out in Table 3-4.

Table 3-4: Limits on Commutation Notches

Notch Depth 20%
THDy 5%
Where:
Notch Depth = ixlOO d and v are in volts and as defined in Figure 3-6
v
THDy is Total Harmonic voltage Distortion in percent of the fundamental frequency component as
defined by:
100 x 'z th
THD=— Vh=2
V

r

Vh is the hw order harmonic voltage in volts.

Vi is the maximum fundamental frequency voltage in volts.

n is the highest order harmonic being evaluated. SaskPower's limits for THD are based on
evaluating all the harmonics up to the 35 order.
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Figure 3-6: Definition of % Notch Depth

3.4 Limits on Current Distortion Caused by Customer Loads

SaskPower sets limits on the current distortion caused by Customer loads. The Customer is responsible for
ensuring that the design and operation of the Customer’s electrical facilities connected to the SaskPower system
complies with SaskPower's limits. The detailed engineering work and cost associated with mitigating the Customer
generated harmonic currents are the responsibility of the Customer. Acceptance for service is subject to a
compliance test carried out at SaskPower's discretion by SaskPower staff. SaskPower will not review a design for
the purpose of pre acceptance and waiving a compliance test.

The current distortion limits specify the maximum total and individual current harmonic distortion, and the
maximum telephone influence current that SaskPower will allow from a Customer load. The limits will not be
enforced for loads which generate current harmonics infrequently (once in a day) and for short duration

(<60 seconds) providing the level of harmonics does not cause damage to or mal-operation of SaskPower's or
other Customers' equipment.

The Point of Delivery is the point at which current distortion caused by the Customer’s load is evaluated. The
limits on the magnitude of the harmonic currents specified in Section 3.4.1 are limits for the Customer’s site. This
may require that the Customer set lower limits on individual devices within the Customer’s premises so that the
limits for the overall site are satisfied. However, it must be noted that telephone influence current, I*T, is
calculated at the voltage level of the incoming line or feeder supplying the Customer’s transformer. As an
example, in the case of a 3-phase, 25 kV feeder supplying the Customer installation site, the telephone influence
current will be evaluated on the 25 kV side regardless of whether the Point of Delivery is the high voltage or low
voltage side of the transformer.

3.4.1 Harmonic Current Limits

The IDFn, THD and I*T limits that SaskPower applies are set out in Table 3-5, Table 3-6, and Table 3-7. For Table 3-5
and Table 3-6, the limits expressed apply to odd harmonics only. Individual inter harmonics (currents with
frequencies greater than the fundamental but not a multiple of the fundamental) are limited to 0.2% in magnitude
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and even order harmonics are limited to 25% of the odd order harmonics limits. Current distortion that results in a
DC offset, is not permitted.

Table 3-5: IDF» and THD Limits for Service Voltages less than 72 kV

IDFh
Harmonic Order h (odd harmonics only)
(Expressed in % of If)
Isc/IF THD
h<11 11<h<17 | 17<h<23 | 23<h<35 35<h

<20 4.0 2.0 1.5 0.6 0.3 5.0

20-<50 7.0 3.5 2.5 1.0 0.5 8.0

50 - <100 10.0 4.5 4.0 1.5 0.7 12.0

100 - <1000 12.0 5.5 5.0 2.0 1.0 15.0

>1000 15.0 7.0 6.0 2.5 1.4 20.0

Table 3-6: IDF, and THD Limits for Service Voltages 72 kV and Above
IDFh
Harmonic Order h (odd harmonics only)
(Expressed in % of If)
Isc/lF THD
h<11 11<h<17 | 17<h<23 | 23<h<35 35<h

<20 2.0 1.0 0.75 0.3 0.15 2.5
20-<50 3.5 1.75 1.25 0.5 0.25 4.0
50 - <100 5.0 2.25 2.0 0.75 0.35 6.0
100 - <1000 6.0 2.75 2.5 1.0 0.5 7.5
>1000 7.5 3.5 3.0 1.25 0.7 10.0

Where:
IDFy: s Individual Harmonic current Distortion in percent of the maximum fundamental frequency load

current as defined by:

IDF'/] ZIOOX% h= 2,3,4...n

F

THD: is Total Harmonic current Distortion in percent of the fundamental frequency component as
defined by:
100, [>" 12
THD=——"—=—
IF
Ih is the hth order harmonic current in amperes.
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I is the maximum fundamental frequency load current in amperes.
Isc is the three phase fault current contribution from SaskPower at the point-of-delivery for

maximum generation conditions on SaskPower’s system.
n is the highest order harmonic being evaluated. SaskPower's limits for IDF}, and THD are

based on evaluating all the harmonics up to the 35% order.

Table 3-7: Balanced and Residual I*T Limits

Service Voltage Balanced I*T Residual I*T
< 25,000 1500 100
25,000 <V £230,000 3000 100
Where:
I*T: is telephone influence current and is expressed as Weighted-Amperes as defined by:
I*T= /Z(lhTh )?
h=1
Ih is the hth order harmonic current in amperes expressed on the supply side of the service
transformer.
Th: is the telephone weighting factor at harmonic order h. See Table 3-8 for a list of

weighting factors.
n: is the highest order harmonic being evaluated. SaskPower's limits for I*T are based on
evaluating all the harmonics up to the 83" order.

Table 3-8: List of Values of Relative 1960 Single Frequency Telephone Influence Factor Th

h Frequency Th h Frequency Th

1 60 0.5 39 2400 9840

2 120 10 40 2460 10090
3 180 30 41 2460 10340
4 240 105 42 2520 10480
5 300 225 43 2580 10600
6 360 400 44 2640 10610
7 420 650 45 2700 10480
8 480 950 46 2760 10350
9 540 1320 47 2820 10210
10 600 1790 48 2880 9960

11 660 2260 49 2940 9820

12 720 2760 50 3000 9670

13 780 3360 51 3060 9230

14 840 3830 52 3120 8880

15 900 4350 53 3180 8740

16 960 4680 54 3240 8410

17 1020 5100 55 3300 8090

18 1080 5400 56 3360 7680
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19 1140 5630 57 3420 7470
20 1200 5660 58 3480 7080
21 1260 6050 59 3540 6730
22 1320 6230 60 3600 6460
23 1380 6370 61 3660 6130
24 1440 6650 62 3720 5620
25 1500 6680 63 3780 5080
26 1560 6790 64 3840 4610
27 1620 6970 65 3900 4400
28 1680 7060 66 3960 3960
29 1740 7320 67 4020 3700
30 1800 7570 68 4080 3430
31 1860 7820 69 4140 3210
32 1920 8070 70 4200 3000
33 1980 8330 71 4260 2750
34 2040 8580 72 4320 2420
35 2100 8830 73 4380 2190
36 2160 9080 74 4440 1980
37 2220 9330 75 4500 1830
38 2280 9590 83.3 5000 840

Protocol for Measurement of Harmonic Currents

The following describes the protocol that SaskPower will use for measuring the magnitude of the harmonic
currents at a Customer's site, calculating the values of IDF, THD and I*T and determining whether the installation is
in compliance with its limits.

1.

Obtain Ig. Ipis based upon a 20 minute integrated demand. For existing installations, I is based upon the

average of the maximum monthly demands for the preceding 12 months with a suitable correction for
any new or changed loads. For totally new installations, the estimated peak demand provided by the
Customer may be used for Ig. In the absence of an estimate from the Customer, the service transformer

rating shall be used to determine I.
In cases where I is based upon the transformer rating or an estimated peak demand, SaskPower reserves

the right to re-test if the measured demand in the subsequent 12 months is significantly different from
the value of Ip determined from the transformer rating. It must be emphasized that the responsibility

always lies with the Customer to ensure that the installation will comply with the harmonic guidelines.

Calculate the Short Circuit Ratio (SCR = Ig/I) for the site. The SCR determines the IDF and THD limits

from Tables 3-5 and 3-6 that apply to the site. The SCR is normally calculated at the Point of Delivery;
however, in cases where the metering is located on the secondary of a dedicated supply transformer, the
SCR may, at SaskPower's discretion, be calculated on the primary side of the supply transformer.

Harmonic currents will be measured using an instrument that provides the magnitudes of Iy, in amperes.
Measurements of I, will be averaged over a window of 8 to 64 cycles. The performance of the instrument
will be in keeping with the recommendations of IEEE 519-1992 clauses 9.2.1 and 9.2.2.

The harmonic current spectrum for the installation will be determined. Measurements will be made for
harmonic currents up to the 35th order. The individual harmonic currents (I,) will be measured at the

Point of Delivery. Although the harmonic distortion factors IDF and THD are similar on either side of the
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service transformer, the triplen (triplens are odd multiples of the third order harmonic) harmonic
distortion factors and residual (neutral) current may be deleted from the computation of THD, I*T and the
evaluation of IDF limits if the service transformer has a delta or ungrounded star connected primary
winding.

e  For periodic (cyclical) loads such as mine hoists, electric excavators, etc., the magnitude of the
harmonic currents may vary during the load cycle. A sufficient number of measurements will be
taken over the load cycle to determine the maximum values for each harmonic order (I,) during the

load cycle. The IDF values for the load will be calculated from each of these individual maximums and
will be used to determine compliance with the IDF limits. The THD values will be calculated for each
individual measurement. The highest value of THD from this set of measurements will be used to
determine compliance with the THD limits. The IDF and THD values will not be averaged over the
period of the load cycle. The worst case will be used to assess compliance with the harmonic limits.

e  For aperiodic loads, a sufficient number of measurements will be taken at various load levels to
determine the highest values for I,,. The IDF values for the load will be calculated from each of the

maximum values of I, and will be used to determine compliance with the IDF limits. The THD values

will be calculated for each individual measurement. The highest value of THD from this set of
measurements will be used to determine compliance with the THD limits. The worst case will be
used to assess compliance with the harmonic limits.

5. I*T will be calculated for each measurement. The values of I used in the calculation of I*T will be those

which will flow in the utility network, even if the Point of Delivery is on the secondary side of a dedicated
supply transformer. As an example, if the Ij, measurements are made on the secondary of a 25 000 - 600

volt transformer, the value of I}, to be used in the calculation of I*T will be scaled by the ratio 600/25 000.

The worst case will be used to assess compliance with the harmonic limits.
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4. Requirements for Customer Owned Substations
Greater Than 5 kV

4.1 Jurisdiction

4.1.1 SaskPower Electrical Inspections Division

All Customer-owned substation requirements and regulations shall be designed as per the Code.

Drawings, and any subsequent revisions, of electrical single line, site plan, electrical arrangements, and pertinent
equipment specifications shall be submitted before construction to the SaskPower Electrical Inspections Division,
for review.

All Customer owned high voltage substations shall be inspected by the SaskPower Electrical Inspections Division
prior to being energized.

4.1.2 SaskPower Transmission and Distribution

SaskPower Transmission and Distribution involvement within the Customer substation will be limited to the
following areas:

e Connections at point of delivery.

e Electrical Clearances (Point of delivery to load side of protection equipment).
e  Protection Co-ordination.

e Insulation Co-ordination.

Where the design of the proposed substation related to the connections, clearances, protection co-ordination and

insulation co-ordination is of concern, SaskPower Transmission and Distribution will indicate the recommended
modifications.

4.1.3 SaskPower Customer Services

SaskPower Customer Services, Metering Services involvement within the Customer substation will be limited to
revenue metering.

Where the design of the proposed substation related to revenue metering is of concern, SaskPower Customer
Services, Metering Services will indicate the recommended modifications.
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4.2 General Requirements

4.2.1 Voltages

All voltages quoted herein are nominal phase to phase voltages, unless otherwise specified.

4.2.2 SaskPower Required Drawings

In addition to the requirements of the SaskPower Electrical Inspections Division, the Customer shall submit three
copies of their installation drawings to the appropriate SaskPower Business Manager. These drawings will be
distributed by the SaskPower Business Manager to the Transmission, Distribution and Customer Services, and
Metering Services departments as required. Installation drawing dimensions are to be shown in metric, and
contain the following:

e  Substation plot plan showing the location of the substation in relation to the provincial survey system.
e Llayout plan indicating the location of all existing and proposed roads, civil structures, site improvements,
communication towers, and electrical equipment.
e Single line and three line diagrams of complete electrical system including Customer’s apparatus
designations and phasing orientation.
e  Substation layout plan indicating the ground grid and fence grounding systems.
e  Substation structure drawings indicating:
= Center Phase of Termination structure Geo-referenced to UTM NAD83 Zone 13 Extended
= Structure details for conductor and shield wire termination and isolating switch.
= Location of revenue metering units and conduit to these units. If revenue metering is to be installed
in switchgear, a drawing indicating the proposed revenue metering installation, including the
instrument transformer compartment, is required.
= Transformer, circuit breaker, surge arresters, etc.

After reviewing the supplied drawings, SaskPower will advise the Customer of any necessary corrections required
to comply with SaskPower's requirements. The Customer shall submit revised drawings to SaskPower Customer

Services, to confirm corrections requested by SaskPower.

Substation design must be submitted to SaskPower Electrical Inspections for approval.

4.3 Service Requirements

4.3.1 Extending Supply Service from 15 kV or 25 kV System

4.3.1.1  Aerial Supply
SaskPower will extend an aerial supply service to the Customer owned deadend insulators located within the

Customer's substation. The deadend insulators will be the point of delivery. The ownership of facilities to the
point of delivery will remain with SaskPower.
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4.3.1.2 Buried Supply

SaskPower will extend a buried supply service to the Customer's equipment. The ownership of facilities to the
point of delivery will remain with SaskPower. Options are:

e  Customer supplied switchgear. The point of delivery shall be the cable termination in the switchgear.
e  Customer supplied padmounted switch, as per Code.
= For a dead-front switch, the point of delivery shall be the high voltage load-break bushings. The
bushings shall consist of a short load-break bushing insert with integral partial vacuum flashover
solution, Elastimold Cat. No. 2701A4A, Cooper Cat. LBI225, or a SaskPower approved equivalent.
SaskPower will terminate the supply conductors with separable insulated connectors (elbows).
= For a live-front switch, the point of delivery shall be the high voltage cable terminations.
e The Customer shall ensure that the switchgear cable termination compartment and the padmounted
switch have adequate phase barriers and grounding means. Where working space (3m) or electrical
clearance is insufficient to safely install grounds, a ground switch is required.

4.3.2 Extending Supply Service from 72 kV, 138 kV, or 230 kV Aerial System

SaskPower will extend an aerial supply service to the Customer owned termination structure located within the
Customer’s substation. The SaskPower supplied riser conductor will be the point of delivery as per Figure 4-5. The
ownership of facilities to the point of delivery will remain with SaskPower.

4.3.3 Metering

4.3.3.1 General

Three element metering shall be used for all new installations. The Customer shall provide adequate space for
installation of three voltage transformers and three current transformers.

Due to the numerous options for metering the Customer, such as pole-mount, padmount, switchgear, etc., the
Customer shall contact the appropriate SaskPower Business Manager to determine details for the specific
application.

43.3.1.1 15 kV or 25 kV Aerial Supply Metering Options

e  Customer owned overhead facilities, similar to Figure 4-1. SaskPower will utilize pole mounted
instrument transformers, which shall be installed immediately on the load side of the Customer's supply
isolating switches. The Customer is responsible for connection of the Customer supplied conductors to
the SaskPower supplied bypass switch.

e  Customer supplied padmounted metering cabinet ), as per Code, with Customer supplied primary cable
to the metering cabinet. The metering cabinet shall include a separate compartment for SaskPower's
instrument transformers.

e  Customer supplied switchgear, similar to Figure 4-2 M. The Customer shall provide a separate
compartment for SaskPower's instrument transformers. This compartment shall be located immediately
on the load side of the Customer's point of isolation in the switchgear.

Note (2): The Customer shall ensure that the switchgear or padmounted metering cabinet have
adequate phase barriers and grounding means. Where working space (3m) or
electrical clearance is insufficient to safely install grounds, a ground switch is
required.
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4.3.3.1.2 15 kV or 25 kV Buried Supply Metering Options

e  Customer supplied padmounted metering cabinet @, as per Code. The padmounted metering cabinet
shall include a separate compartment for SaskPower's instrument transformers.

e  Customer supplied switchgear, similar to Figure 4-2 (2. The Customer shall provide a separate
compartment for SaskPower's instrument transformers. This compartment shall be located immediately
on the load side of the Customer's point of isolation in the switchgear.

Note (2): The Customer shall ensure that the switchgear or padmounted metering cabinet have
adequate phase barriers and grounding means. Where working space (3m) or
electrical clearance is insufficient to safely install grounds, a ground switch is
required.

43.3.13 72 kV, 138 kV, or 230 kV Aerial Supply Metering Options

e Customer owned overhead facilities. Instrument transformers required for SaskPower’s revenue
metering shall be installed immediately on the load side of the Customer’s gang operated supply switch.
For individual instrument transformers, voltage transformers shall be installed on the line side of the
current transformers. The Customer is responsible for connection of the Customer supplied conductor to
the SaskPower supplied connectors on the instrument transformers.

e As a customer preferred alternative to instrument transformers installed on the line side of the service,
SaskPower will allow metering on the secondary side of the Customer’s power transformer provided
there are no technical or operational impediments. The Customer shall contact the appropriate
SaskPower Account Manager to determine details for the specific application. The Customer will provide
the required technical data to allow the metering instrumentation to be compensated.

4.3.3.2 Meter Mounting

4.3.3.2.1 General

e 15kVor 25 kV Service
e  SaskPower will supply and install:
e ameter and associated equipment.
e The Customer shall supply and install:

e  For services with a connected load of less than 5 MVA either:

e a36” x36” x 18” weatherproof meter cabinet, complete with backing
plate, proper grounding and window (if the Customer wishes to read the
meter), or

e aminimum space of 1.2 x 1.2 x 1.2 m, located in a customer owned facility.
This space shall be backed with a piece of 19 mm thick plywood, with its
center line not more than 1.7 m or less than 1.2 m above floor level. The
Customer shall supply and install onto the 1.2 m x 1.2 m plywood a 30" x
30” x 12” meter cabinet complete with backing plate and proper
grounding.

e  For services with a connected load of equal to or greater than 5 MVA:

e aminimum space of 1.2 x 1.2 x 1.2 m., located in an environmentally

controlled building. This space shall be backed with a piece of 19 mm thick
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plywood, with its center line not more than 1.7 m. or less than 1.2 m.
above floor level. The Customer shall supply and install onto the 1.2 m. x
1.2 m. plywood a 30” x 30” x 12” meter cabinet complete with backing
plate and proper grounding. The Customer shall supply and install a 120
VAC power supply in the meter cabinet.

e a 13-jaw combination meter socket (meter socket with sufficient space for a 10-
pole test switch). This meter socket shall be mounted with the center line of the
socket 1.5 m to 1.8 m above finished grade or floor level:

e inside the 36” x 36” x 18” meter cabinet, or

e ontothe 1.2 mx 1.2 m plywood, adjacent to the 30” x 30” x 12” meter
cabinet. The top of the meter socket must not extend beyond the
plywood.

e aground connection in the meter socket.

e 72kV, 138 kV or 230 kV Service
e  SaskPower will supply and install:
e ameter and associated equipment.
e The Customer shall:

e provide a minimum space of 1.2 x 1.2 x 1.2 m, located in an environmentally
controlled building. This space shall be backed with a piece of 19 mm thick
plywood, with its center line not more than 1.7 m or less than 1.2 m above floor
level.

e supply and install onto the 1.2 m x 1.2 m plywood a30” x 30” x 12” meter cabinet
complete with backing plate and proper grounding.

e supply and install a 13-jaw combination meter socket (meter socket with sufficient
space for a 10-pole test switch). This meter socket shall be mounted onto the 1.2 m
x 1.2 m plywood, adjacent to the 30” x 30” x 12” meter cabinet, and with the center
line of the socket 1.5 m to 1.8 m above the floor. The top of the meter socket must
not extend beyond the plywood.

e supply and install 120 VAC power supply in the meter cabinet.

e supply and install a ground connection in the meter socket.

4.3.3.2.2 Switchgear

When the Customer installs switchgear, and the meter is located in the same switchgear assembly as the
instrument transformers, the meter shall be located in a separate compartment. The meter compartment shall
conform to the following dimensions:

e Depth -380 mm (15") minimum to 450 mm (18")maximum
e Height -850 mm (34") minimum
e  Width - 600 mm (24") minimum

The meter compartment shall be equipped with a hinged door, flush with the front of the switchgear, with
provisions for sealing by SaskPower. A window shall be provided if the Customer wishes to read the meter. The
meter compartment shall be located so that the meter can be mounted with its center line at a height of 1.5 m to
1.8 m above floor level.
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When the meter socket is separate from the switchgear, it may be wall-mounted adjacent to the switchgear, with
approval from SaskPower Customer Services, Metering Services.

4.3.3.3 Instrument Transformers, Enclosures, and Supports

4.3.3.3.1 General

Revenue metering instrument transformers and other associated equipment supplied by SaskPower shall be used
exclusively for the purpose of SaskPower revenue metering.

4.3.3.3.2 Instrument Transformers

SaskPower will:

e supply and maintain all revenue metering instrument transformers.

e for aerial supply voltages of 25 kV or less, supply and install bypass switches and a cluster bracket,
complete with instrument transformers, on a Customer owned pole. SaskPower shall supply and install a
ground grid at the base of the pole.

The Customer shall:

e Install the SaskPower supplied instrument transformers in the switchgear or padmounted metering
cabinet, where the supply voltage is 25 kV or less.

e  Contact SaskPower Customer Services, Metering Services for instrument transformer details.

e Install all 72 kV, 138 kV and 230 kV instrument transformers on platform or pedestals provided by the
Customer.

Instrument transformers will not be shipped out of the province for installing in switchgear or in padmounted
metering cabinets.

Voltage transformers, 15 kV or 25 kV class, may be equipped with one fuse per transformer centrally mounted for
3-phase, 4-wire wye circuits.

4.3.3.3.3 Instrument Transformer Enclosures

15 kV and 25 kV Buried Supply
When switchgear or padmounted metering cabinet is utilized, the Customer shall:

e provide a separate and completely barriered compartment for mounting the voltage transformers
and current transformers. The compartment shall be located immediately after the isolation switch.

e ensure that the instrument transformer compartment is of sufficient size to enable maintenance and
replacement of instrument transformers.

e provide a means for padlocking and sealing (by SaskPower) the instrument transformer
compartment.

e install the instrument transformer enclosure a minimum of 300 mm (12") above the floor or final
grade.

e in addition to the electrical clearances specified in the applicable CSA standard, provide for a
minimum physical separation of 50 mm to be maintained between instrument transformers and
between the instrument transformer and the surrounding switchgear to provide adequate working
clearances.
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e contact SaskPower Customer Services, Metering Services for instrument transformer installation
details.

The instrument transformer compartment shall be required to be equipped with a draw out type or swing
out type carriage with disconnect provisions for de-energizing and grounding the primary of each
transformer upon withdrawal.

4.3.3.3.4 Instrument Transformer Supports

The Customer shall provide and install a class 4/35’ (minimum) pole for mounting the SaskPower supplied and
installed bypass switches and cluster bracket/instrument transformer assembly as per Figure 4-1 for 15 kV and 25
kV aerial supplies.

The Customer shall provide and install a platform or pedestals for mounting SaskPower instrument transformers,
and ensure proper grounding of the platform or pedestals, for 72 kV aerial supplies.

The Customer shall provide and install pedestals for mounting of SaskPower instrument transformers, and ensure
proper grounding of the pedestals, for 138 kV or 230 kV aerial supplies.

4.3.3.4 Conduit and Secondary Wiring Requirements

43.3.4.1 15 kV or 25 kV Supply Voltages

When the instrument transformers are located indoors:
e  The Customer shall supply and install:

e acontinuous run of conduit (minimum 35 mm (1%”) diameter) for the exclusive use of SaskPower
between the instrument transformer enclosure and the meter enclosure, to a maximum length
of 11 m.

e sealable LB fittings or similar conduit fittings, if required.

e the bond on the meter socket when PVC conduit is used.

e SaskPower shall supply and install:

e acontinuous run of secondary conductors in the Customer supplied conduit between the
instrument transformers and the meter test switch (such that there are no splices or
interruptions).

e  atest switch.

When the instrument transformers are located outdoors:
e  The Customer shall:

e supply and install buried 78 mm (3") PVC water tight conduit from the pole mounted instrument
transformer structure, or from the padmounted metering cabinet, to the meter. When a pole
mounted instrument transformer structure is used, the conduit shall extend 1200 mm up the
instrument transformer structure, and be complete with a 78 mm (3") PVC expansion joint.

e obtain approval from SaskPower Customer Services, Metering Services, if the length of the 78
mm (3") PVC conduit requirement exceeds 70 meters.

e limit the number of 90 degree PVC conduit bends to four (4).
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e  SaskPower shall supply and install:

e acontinuous run of secondary conductors in the Customer supplied conduit between the
instrument transformers and the meter test switch (such that there are no splices or
interruptions).

e  atest switch.

4.3.3.4.2 72 kV, 138 kV, or 230 kV Supply Voltages

The Customer shall:

e supply and install buried 103 mm (4") PVC water tight conduit from the instrument transformer structure
to the indoor metering cabinet space provided. The conduit shall extend 1200 mm up the instrument
transformer structure and be terminated on a Customer supplied junction box located on the instrument
transformer structure.

e obtain approval from SaskPower Customer Services, Metering Services, if the length of the 103 mm (4")
PVC conduit requirement exceeds 70 meters.

e |imit the number of 90 degree PVC conduit bends to four (4).

e for 72 kV supply voltage, supply and install conduit, pull boxes, and junction box as per Figure 4-3.

e for 138 kV or 230 kV supply voltage, supply and install conduit, pull boxes, and junction box as per Figure
4-4,

e supply and install a pull box located inside the building, and adjacent to the revenue meter.

SaskPower shall supply and install:

e acontinuous run of secondary conductors in the Customer supplied conduit between the instrument
transformers and the meter test switch (such that there are no splices or interruptions).

e atest switch.

o flexible conduit between the instrument transformers and the Customer supplied pull box.

4.3.3.5 Metering Signals

4.3.3.5.1 General

Any Customer requiring output signals from the SaskPower revenue meter shall contact the appropriate
SaskPower Business Manager for applicability, availability, details, and costs.

In the event that output signals are provided to the Customer, SaskPower will not accept any liabilities with
respect to the use or loss of the output signals.

4.3.3.6 Communications

4.3.3.6.1 15 kV or 25 kV Supply Voltages

The Customer is responsible for the supply and installation of SaskPower pre-approved communication devices to
the revenue meter, for the exclusive use of SaskPower. Due to numerous options available, SaskPower, Metering
Services may be contacted to discuss such options.
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The communication service will be in SaskPower’s name, and payment of all monthly charges will be the
responsibility of SaskPower.

4.3.3.6.2 72 kV, 138 kV, or 230 kV Supply Voltages

The Customer is responsible for the supply and installation of a dedicated PSTN communication line to the revenue
meter, for the exclusive use of SaskPower.

The communication service will be in SaskPower’s name, and payment of all monthly charges will be the
responsibility of SaskPower.

4.4 Specifications

4.4.1 Aerial Supply Conductors

44.1.1 Phase Spacing

A slack span is required from SaskPower line terminal to the Customer-supplied termination structure as per Fig 4-
5. Phase spacing shall be sufficient in order to prevent phase-to-phase faults under severe wind conditions.

Minimum slack span phase spacing on SaskPower substations is:

1.2 m for 15 kV
1.2 m for 25 kV
3.5 mfor 72 kV
4.0 m for 138 kV
6.0 m for 230 kV

These separations are required for the mounting tabs for the SaskPower-supplied deadend insulators located on
the Customer's termination structure.

4.4.1.2 Lightning Protection (Shield) Wires

At voltages above 25 kV, lightning protection may be provided on the transmission lines by one or two shield
wires, depending on the type of construction. The shield wire(s) will be insulated from the Customer’s termination
structure and ground grid.

4.4.1.3 Deadend Tensions

Customer-owned termination structure(s) as per Fig 4-5 shall be designed to withstand the following mechanical
loads:

e Maximum tension per phase conductor - 6672 N (1500 Ib.)
e Maximum tension per shield wire - 4450 N (1000 Ib.)

The above tensions are required to permit sufficient ground clearance for phase conductors and sufficient shield

wire to phase conductor clearance for the slack spans. Safety factors are not included in these values. This
information shall be indicated on drawings of the proposed Customer substation.
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The insulator mounting tab on the Customer-supplied termination structure shall accommodate a 110kN (25000
Ib) shackle with dimensions as shown on Figure 4-6.

44.1.4 Dead-end Heights

The requirements below indicate the minimum requirements to provide necessary ground clearance in the slack
span. Higher dead-end heights permit greater flexibility in the line terminal location and slack span length.

15 kv 25 kv 72 kV 138 kV 230 kv

Minimum Phase
Conductor Dead-end
Height Above Ground
Level

Minimum Shield Wire
Dead-end Height
Above Phase
Conductor Level

8m 11m 11m 11m

N/A N/A 2.1m 2.1m 30m

4.4.1.5 Dead-end Insulation Levels

The number of dead-end porcelain Insulators in a String (ANSI Class 52-1) is shown in the table below.

15 kV 25 kv
Normal Conditions 3 3
Contamination Areas 5 5

Dead-end composite insulators shall meet or exceed the equivalent values of the dead-end porcelain insulators
above.

4.4.2 Electrical Characteristics within Substations — External Clearances in Air

The following SaskPower clearances are minimum metal to metal for electrical components ahead of Customer’s
protective device within Customer substations. SaskPower recommends these clearances be maintained
throughout the Customer’s substation to ensure reliability of supply to other customers is not affected.

4.4.2.1 Phase Conductors (Outdoor)

Rigid bus shall have the following clearances:

15 kV 25 kV 72 kV 138 kV 230 kV
BIL 110 kV 150 kV 350 kV 650kV | 1050 kV
Minimum Line-to-Ground Clearance 300mm | 300mm | 740 mm | 1480mm | 2150 mm
for Rigid Bus
'F\{/i'{;é";‘::" Line-to-Line Clearance for 380mm | 380mm | 840mm | 2140 mm | 2680 mm
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Flexible Strain Bus to follow same minimum clearances as Rigid Bus with allowance for maximum deflection of
conductor.

4.4.2.2 Other Clearances (Outdoor)

Clearances shall be per the Code as well as any other applicable CSA standards including C22.3 No.1, but shall not
be less than the following:

15 kV 25 kv 72 kv 138 kV 230 kv
Over Grade 3.4m 3.4m 3.7m 43 m 49m
Over Roads 5.78 m 5.78 m 7.7m 8.3m 8.9m
Grade to Lowest 25m 25m 25m 25m 25m
Exposed Insulator

4.4.3 Protection of Substation Equipment

443.1 Surge Arresters

In order to minimize disturbances caused by insulation failures in Customer apparatus, the Customer shall provide
surge protection via surge arresters. The Customer is responsible to determine adequate protective margins for
their equipment. The Canadian Standards Association Guides CAN/CSA C71-1-99 and C71-2-98 set out the
principles and practice for insulation coordination on three phase AC power systems having a nominal voltage
above 1000 volts. The surge arresters shall be capable of withstanding the power frequency voltages specified in
Section 3.2.

4.4.3.2 Equipment Insulation Levels

Equipment (i.e. transformers, breakers, switch gear, switches, etc.) connected to SaskPower's system shall comply
with the following insulation levels:

Basic Insulation Level or Lightning Level
System Voltages (kV) Insulation Class (kV) Impulse Level (kV)
15 15 110
25 25 125
72 72.5 350
138 145 650
230 245 1050

These insulation levels are required for equipment ahead of Customer’s protective device. SaskPower
recommends these insulation levels be adopted throughout the Customer’s equipment to ensure reliability of
supply to other Customers is not affected.

4.4.4 Protection Coordination

SaskPower’s objective is to limit the impact of Customer faults on its own facilities and adjacent Customer
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facilities. If the Customer’s facilities are supplied via SaskPower facilities with a primary voltage of 72 kV or higher,
high speed clearing of the fault (removal of the fault within 100 milliseconds of inception of the fault) may be a
requirement. The requirement will normally be based upon the drop in the positive sequence voltage that occurs
during the fault. If the positive sequence voltage at the point of common coupling drops to less than 85% of
nominal during the fault, high speed clearing may be required. The need for high speed clearing must be assessed
in conjunction with SaskPower.

It should be noted that the coordination of protection is for the protection of SaskPower equipment and the
maintenance of services to other Customers. SaskPower cannot assume responsibility for the protection of
Customer-owned equipment.

The Customer is advised that under- and over-voltage and under- and over-frequency conditions can occur.
SaskPower powerlines may be equipped with high-speed automatic reclose equipment which can be either
single-phase or three-phase in operation. Refer to Section 3.2 for a further discussion of the characteristics of the
SaskPower system. The Customer shall take suitable precautions for the protection of his equipment. Refer to
Section 3 for further details.

At voltages above 72kV, SaskPower Transmission & Distribution requires the use of a circuit breaker or circuit
switcher as the automatic circuit interrupting device on the high voltage side of a Customer owned substation.
Breakers and circuit switchers provide superior protection when compared to fuses. They are superior in that they
eliminate single-phasing, increase flexibility for coordination, and eliminate the nuisance of "sneak-outs" (i.e. fuse
blowing due to long-term deterioration of the fuse element).

At voltages of 72 kV or higher, SaskPower Transmission & Distribution requires that the Customer’s transformer
use a delta connected or ungrounded wye connected high voltage winding. If the Customer has, or anticipates that
they may have on-site generation which operates synchronously with SaskPower’s system, they should refer to the
requirements set out in the following SaskPower documents:

Generation Interconnection Requirements at Voltages 34.5 kV and Below, or
Non-Utility Generation Interconnection Requirements at Voltages 72 kV and Above

The Customer shall confirm settings of protection relays or size of fusing with SaskPower Transmission &
Distribution to insure coordination with SaskPower owned equipment and that service to other customers will be
safe and reliable.

4.4.5 Customer Equipment Coordination

The characteristics of the Customer’s facilities and load can affect SaskPower’s system. Customers are required to
insure that their facilities comply with the power quality requirements set out in Section 3. In order to insure
coordination of their facilities, the Customer will be required to provide SaskPower with the characteristics of their
facility. These data requirements will be identified by SaskPower Customer Services at the time the Customer
applies for service. The type of data required will depend on the service voltage and the nature of the Customer’s
load.

4.4.6 Disconnection of Substation from Transmission Line

Maintenance, safety, and SaskPower system operation considerations require a disconnect switch (either
motorized or manual) to disconnect the Customer substation from the transmission line. The disconnect device
shall be located on the line side of metering transformers and any customer equipment including surge arrestors.
It is recommended that the Customer consider a 3-phase manually operated ground switch to be used on the load
side of the disconnect device.
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4.4.7 Phase Rotation

Phases on SaskPower's system are designated by the colors Red, Yellow, and Blue, with the phase rotation being
POSITIVE R-Y-B (A-B-C) counter-clockwise direction.

In general, the connection of the primary supply line to the Customer's substation shall be such that Red phase is
to the H1 transformer bushing, Yellow phase is to the H2 bushing, and Blue phase is to the H3 bushing or maintain
positive sequence of YBR or BRY.

In cases where it may be necessary or desirable to have the phases connected in a manner different from the
above standard, the phasing will be established by mutual agreement between the Customer and SaskPower.

4.4.8 Ambient Conditions

All customer equipment must be capable of withstanding the required voltages, conducting the required current,
and interrupting the required fault current in the required time within an ambient temperature range of -50
degrees C to + 45 degrees C.
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4.5 Figures
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SASKPOWER FACILITIES _ |  CUSTOMER FACILITIES
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INSTALLATION NOTES:

1.

SASKPOWER TO SUPPLY AND INSTALL
BY—PASS SWITCH, INSTRUMENT BRACKET,
TRANSFORMERS AND GROUND GRID.

2. CUSTOMER IS TO SUPPLY AND INSTALL

78mm (3”) RIGID CONDUIT FROM OUTSIDE
INSTRUMENT TRANSFORMERS TO INDOOR
METER.

3. METERING POLE SHALL BE MINIMUM CLASS

4/40'.

5. AN OPERATING AGREEMENT WILL BE DRAFTED

BY SASKPOWER. THE AGREEMENT WILL
CONFIRM THE OPERATING AND MAINTENANCE
INTERFACE POINT(S) AND OUTLINE THE
RESPONSIBILITIES OF THE UTILITY AND
CUSTOMER. THE OPERATING AGREEMENT
SHALL BE SIGNED BY THE UTILITY AND THE
CUSTOMER. CONTACT SASKPOWER
DISTRIBUTION ENGINEERING FOR MORE
INFORMATION.

DEADEND
STRUCTURE

%

LJ gggONNECT

OVERCURRENT
PROTECTIVE
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FIGURE 4-1
CUSTOMER OWNED OVERHEAD
15 kV OR 25 kV FACILITIES

ki SaskPower




INSTALLATION NOTES:

TERMINATION CABINET

LOAD INTERRUPTING
FUSED DISCONNECT
SWITCH
TERMINATION CABINET

PRIMARY METERING
APPARATUS

1.

SASKPOWER TO SUPPLY AND INSTALL
UNDERGROUND CABLES AND TERMINATIONS.

. CUSTOMER SHALL ENSURE THAT THE
SWITCHGEAR CABLE TERMINATION CABINET
AND METERING CABINET HAVE ADEQUATE
PHASE BARRIERS AND GROUNDING MEANS.

. CUSTOMER SHALL SUPPLY GROUNDING
PROVISIONS IN THE TERMINATION CABINET, IN
THE FORM OF A GROUNDING BUS OR
GROUND STUD. WHERE WORKING SPACE
(3m) OR ELECTRICAL CLEARANCE IS
INSUFFICIENT TO SAFELY INSTALL GROUNDS,
A GROUND SWITCH IS REQUIRED.

. ALL CABINETS SHALL HAVE PROVISION FOR A
SASKPOWER SEAL AND PADLOCK.

. AN OPERATING AGREEMENT WILL BE DRAFTED
BY SASKPOWER. THE AGREEMENT WILL
CONFIRM THE OPERATING AND MAINTENANCE
INTERFACE POINT(S) AND OUTLINE THE
RESPONSIBILITIES OF THE UTILITY AND
CUSTOMER. THE OPERATING AGREEMENT
SHALL BE SIGNED BY THE UTILITY AND THE
CUSTOMER. CONTACT SASKPOWER
DISTRIBUTION ENGINEERING FOR MORE
INFORMATION.

e} o o
w
NOTE 1
FIGURE 4-2

TYPICAL

CUSTOMER OWNED 15 kV OR 25 kV LIVE-FRONT SWITCHGEAR

ki SaskPower




TERMINATION CABINET
WITH LOADBREAK PRIMARY METERING
DISCONNECT SWITCH CABINET

INSTALLATION NOTES:

. SASKPOWER TO SUPPLY AND INSTALL
UNDERGROUND CABLES AND ELBOWS (200A
LOADBREAK OR 600A DEADBREAK).

2. THE BUSHING INSERT FOR THE ELBOW

CONNECTION WILL BE THE INTERFACE POINT.

3. AN OPERATING AGREEMENT WILL BE DRAFTED

BY SASKPOWER. THE AGREEMENT WILL
CONFIRM THE OPERATING AND MAINTENANCE
INTERFACE POINT(S) AND OUTLINE THE
RESPONSIBILITIES OF THE UTILITY AND
CUSTOMER. THE OPERATING AGREEMENT
SHALL BE SIGNED BY THE UTILITY AND THE
CUSTOMER. CONTACT SASKPOWER
DISTRIBUTION ENGINEERING FOR MORE
INFORMATION.

CUSTOMER LOAD CABINET

NOTES 1
AND 2 N

FIGURE 4-3
CUSTOMER OWNED 15 kV OR 25 kV DEADFRONT SWITCHGEAR
TYPICAL

ki SaskPower




COMBINATION TRANSFORMERS — OPTION 1

INSTALLATION NOTES:

1. SASKPOWER SUPPLIED CONDUIT 1-1/4"
WATERTIGHT FLEX.

2. CONDUIT 2" PVC/METAL.

3. CONDUIT 3" PVC/METAL.

4. CONDUIT 4" PVC TO BUILDING.

COMBINATION TRANSFORMERS — OPTION 2

RN

COMBINATION TRANSFORMERS — OPTION &

GRADE

jNOTE 1
)

RN L

PULL BOXES

DIMENSIONS

A

205mm x 205mm x 150mm (8" x 8" x 6")

B

305mm x 305mm x 150mm (12" x 12" x 6")

JUNCTION BOX

DIMENSIONS

C

610mm x 405mm x 150mm (24" x 16" x 6")

**DIMENSIONS ARE IN MILLIMETERS,
UNLESS OTHERWISE NOTED.**

FIGURE 4-4
CONDUIT, PULL BOXES, AND JUNCTION BOX FOR
72 kV OUTDOOR INSTRUMENT TRANSFORMER SECONDARY

ki SaskPower




INSTALLATION NOTES:

1. SASKPOWER SUPPLIED CONDUIT 1-1/4"
WATERTIGHT FLEX.

2. CONDUIT 2" PVC/METAL.
3. CONDUIT 4" PVC TO BUILDING.

POTENTIAL TRANSFORMERS — OPTION 1 POTENTIAL TRANSFORMERS — OPTION 2

NOTE 1

—_ NOTE 1
T \\ T
I/— \\/— 1

"

NOTE Wi
1

GRADE

NN .
“\XNOTE 2
NOTE 3
CURRENT TRANSFORMERS — OPTION 1 CURRENT TRANSFORMERS — OPTION 2
PULL BOXES DIMENSIONS
A 205mm x 205mm x 150mm (8" x 8" x 6")
B 305mm x 305mm x 150mm (12" x 12" x 6")
JUNCTION BOX DIMENSIONS +*DIMENSIONS ARE IN MILLIMETERS,
c 610mm x 405mm x 150mm (24" x 16" x 6") UNLESS OTHERWISE NOTED.**
FIGURE 4-5
CONDUIT, PULL BOXES, AND JUNCTION BOX FOR 138 kV AND ﬂ SaSkPower

230 kV OUTDOOR INSTRUMENT TRANSFORMER SECONDARY




INSTALLATION NOTES:

1. THIS DRAWING IS INTENDED TO BE A
GENERAL REPRESENTATION OF HIGH VOLTAGE
LINE/SUBSTATION FACILITIES.

2. REFER TO ’SECTION 4 — REQUIREMENTS FOR
CUSTOMER OWNED SUBSTATIONS GREATER

THAN 5 kV' OF SASKPOWER'S ELECTRIC
SERVICE REQUIREMENTS FOR FURTHER
DETAILS.

3. GROUNDS ARE TO BE INSTALLED AS PER
SASKPOWER SAFETY MANUAL 'SECTION 7 —
CONSTRUCTION AND MAINTENANCE — SAFETY
GROUNDING AND BONDING'.

NOTE 4

4. SHIELD WIRE, HARDWARE, AND INSULATOR
SHALL BE SUPPLIED AND INSTALLED BY

SASKPOWER.
5. UTILITY/CUSTOMER INTERFACE. REFER TO
CUSTOMER OWNED INTERFACE DETAIL' ON FIGURE 4—6 (SHEET
SUBSTATION FACILITIES 2 OF 2).

6. CONDUCTOR, HARDWARE, AND INSULATOR
SHALL BE SUPPLIED AND INSTALLED BY

SASKPOWER.

7. SASKPOWER SHALL PROVIDE A COIL OF
SUFFICIENT LENGTH OF CONDUCTOR TO
ALLOW SUBSTATION CONSTRUCTION TO
TERMINATE TO THE CUSTOMER'S SUBSTATION
FACILITIES.

8. CUSTOMER SUBSTATION CONSTRUCTION TO
SUPPLY AND INSTALL COMPRESSION JUMPER
LUG AND MAKE FINAL CONNECTION TO THEIR
FACILITIES PRIOR TO ENERGIZATION.

72KV, 1F3IEC; LJ\;{,EA;‘:[S 230 KV kbl SaskPower

TYPICAL TERMINATION STRUCTURE il eseonliaiitiiniistl I




38mm MAX |

#18mm MIN

MAXIMUM THICKNESS OF TAB 20mm

'INTERFACE DETAIL'
N.T.S.

FIGURE 4-7
72 kV, 138 kV, AND 230 kV
INSULATOR MOUNTING TAB DIMENSIONS

ki SaskPower
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