REVISIONS: UPDATED LEGAL ACKNOWLEDGEMENT FORM. FD MAR '16

This Legal Acknowledgement Form shall be governed by the laws of the Province of British Columbia and the
applicable federal laws of Canada. In the event of conflicts or inconsistencies, if any, between or among this
Legal Acknowledgement Form and the terms and conditions of the Standard, the provisions set out in this
Legal Acknowledgement Form take precedence.

Disclaimer

The Standard, and all information and referenced standards therein, is provided as a public service by the Brit-
ish Columbia Hydro and Power Authority (‘BC Hydro"). Material contained within it carries no guarantee of any
kind, express or implied.

Neither BC Hydro nor the Standard designer, recommender, or acceptor, are accountable for the manner in
which the Standard is used, or in the way its content is applied. Persons using the Standard, including retained
engineers and contractors, are responsible and assume full responsibility and liability for its application, includ-
ing but not limited to ensuring that the application of its content is appropriate, and that its application does not
compromise operability, safety, reliability or maintainability.

The Standards have been prepared for or by BC Hydro to meet specific purposes of BC Hydro. No person
shall use or rely upon the Standard, in whole or in part, in any manner, except:

a) for the purpose of providing services to BC Hydro;

b) for the purpose of connecting equipment to BC Hydro equipment;
¢) with the prior written consent of BC Hydro, or

d) as required by law.

Limitation of Liability

BC Hydro, its servants or agents, shall not be liable to any person for injury, loss or damage arising out of the
use of or reliance upon this Standard, in whole or in part, except for those situations where the person uses the
Standards to provide services to BC Hydro to the extent damages are not due to the fauit of the person using
the Standard, including but not limited to that person’s misapplication of the Standard, negligence, or miscon-
duct.

Any person using these Standards hereby agrees to release and indemnify BC Hydro, its servants or agents,
from any injury, loss, damage or claim arising or alleged to be arising from use of or reliance upon the Stan-
dards, in whole or in part, except for those situations where the person directly uses the Standards to provide
services to BC Hydro to the extent damages are not due to the fault of the person using the Standard, including
but not limited to that person’s misapplication of the Standard, negligence, or misconduct.

Copyright

BC Hydro holds all title and rights, including the copyright, in or to the Standard. Copying all or any part of this
Standard is permitted provided copies are used in accordance with this Legal Acknowledgement Form, credit
is given to BC Hydro, and copies of the Standard or parts thereof are not sold for profit. The Standard may be
stored in any type of electronic retrieval system provided BC Hydro is clearly indicated as the source and pro-
vided no profit accrues from such storage.

BC Hydro notes that the Standard may be revised from time to time and recommends that any person using
the Standard in accordance with this Legal Acknowledgement Form confirm it is using the most recent version.
BC Hydro is not liable for reliance on past versions of the Standard that may be stored electronically.
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Scope

This manual is one of a series containing standards for construction of the BC Hydro electrical distribution plant
within the service area of BC Hydro. A new distribution plant shall be designed, constructed, owned, operated,
maintained and repaired to these standards.

Purpose of Standards
BC Hydro objectives require standardization to:
a) Ensure uniform safety requirements comply with BC statutes and regulations.
b) Provide uniform system reliability.
c) Provide uniform operating practices.
d) Permit economic bulk purchasing of materials.
e) Achieve optimum life cycle cost of plant construction.
f) Effect efficient quality assurance.

Responsibility

The Distribution Standards Department prepares these standards and verifies that specified plant and proce-
dures will perform adequately under all normally expected conditions encountered throughout the province of
British Columbia. These standards are approved by Professional Engineers. It is the responsibility of BC Hydro
Managers to ensure that the standards are followed unless abnormal conditions are encountered that require
variations. These variations should be Kept to a minimum and their performance shall be the responsibility of
the Professional of Record in charge of the project, who will record and seal the variation based on satisfactory
qualifications and experience to do so. As per the latest revision of the BC Hydro Distribution Owner’s Engi-
neer Guide, these variations must be accepted by BC Hydro's Owner’s Engineer.

Use of Stock Materials

The electrical distribution plant covered by these standards is built using stock materials approved by a Profes-
sional Engineer as required by law. The use of non-stock materials for special and unusual srtuatlons must be
approved by Distribution Standards or the BC Hydro Engineer responsible for the project.

Revisions to Manual

These standards are revised from time to time to improve the safety, performance, workability, cost effective-
ness or appearance of the plant. The existing plant built to previous standards need not be updated unless so
specifically advised by BC Hydro. When maintenance or other work, such as voltage conversion or conductor
change is being done, updating plant to current standards is encouraged.

Mailing Addresses

The manual has been issuedto a corporation or firm rather than to an individual. The corporation or firm is
responsible for the safekeeping of the manual, and for keeping it current. Changes of address or in number of
copies required must be reported promptly.

Suggestions for changes in the manual, or required changes of address may be made on the pre-addressed
comment sheet included in the Manual and with each issue of revision.
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Equipment Advisory

Adv. No. 2017-015 R1
Supersedes: RO

Issue Date: April 27, 2017
File: 1616.2

Information Bulletin:

Z Concrete Encasement of Customer Service Ducts
inside Customer-Owned Buildings
1.0 Iltems Covered

ES54 S1-01 R8 Secondary Single-Phase Services 120/240 V Up To 600 A
Revenue Meter Socket Installation

ES43 N2-05 R5 Service Connections Parallel Multiplex Connections and/or
Parallel Customer Masts

2.0 Overview

This bulletin covers details of the connection of underground residential services,
and clarifies the BC Hydro and BC Safety Authority requirements for:

= concrete encasement of customer-owned electrical service ducts, and
= the location of large 400 and 600 A 120/240 V electrical services.

BC Electrical Code Rule 6-208 states that raceways or cables containing service
conductors shall be located outside the building, unless they are embedded in, and
encircled by, no less than 50 mm (2") of concrete or masonry. BC Hydro installation
experience has shown that a 50 mm (2") encasement has a relatively short life
expectancy and is not adequate. Therefore, BC Hydro stipulates a minimum of 75
mm (3") of concrete encasement inside the building. This apparent conflict has
caused challenges for BC Hydro customers.

For underground services, BC Hydro's jurisdiction ends at the meter socket or the
utility cable compartment inside the customer’s service box. To mitigate the code
conflict with the BC Safety Authority, BC Hydro will harmonize its requirement with
the BC Electrical Code, specifying a 50 mm (2") minimum concrete encasement
inside the building for 120/240 V services up to 600 A.

For overhead services, BC Hydro jurisdiction on private property ends at the point of
the customer service connection, namely the service mast “drip loops”. Accordingly,
BC Hydro cannot request concrete encasement.

BC Electrical Code Rule 6-206 specifies various requirements for the customer
service location. However, the past history of BC Hydro legal disputes to gain access
into single family dwellings has forced BC Hydro to reject all installations of customer
residential services up to 600 A located inside customer-owned building.

This Advisory is for the information of personnel working on BC Hydro’s distribution

equipment, and is not for public distribution. Page 1 of 2

Use only for doing work with or for BC Hydro. Complete Legal Acknowledgement is at www.bchydro.com/distributionstandards.
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Il
| |
i i i i
()] c R
[ 2 Cable [ ] =)
T %} (0]
T Compartment [ T
[
!
' | '
_ Width _| Ll
B Width o
3" Duct
Width
Up to 200 A
Single 200 A & 400 A _ Bus 400 A with CT
Multiple Main Single Unit
Minimum Requirements of Enclosures for Meter Sockets
Services up to 600 A 120/240 V
Type of Sockets I\D/Illnlmur_n Outside '\Iglgn;?]rg Minimum Line Side
Enclosure : |men§|ons (mm) BN Connector Range
Height | Width Depth Duct Size
Up to 200 A #2-3/0 Cu
1 430 240 130 3"
Single Service #2-250 kcm Al
) 2 380 435 130
200 A Main Bus 3 380 | 650 130 3" #2-3/0 Cu
Multiple Main #2-250 kecm Al
4 380 870 130
140
400 A Main Bus 2 S08 665
Multiole Mai 3 508 880 140 3" #4/0-500 kem Cu/Al
Hitiple Main 4 508 | 1110 140
400 A with Integral 1 915 | 520 210 3" #4/0-500 kem Cu/Al
CT Single Service
400 A with CT and 1 1067 | 660 133 3" #4/0-500 kem CU/Al
Breaker
600 A with Integral 1 Meter Socket: Wall mount 2y 3" #4/0-500 kem Cu/Al
. . X
CT Single Service Outdoor Kiosk: Pad-mounted 2 Lugs/Phase
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Notes

1. Types of Installation

1.1 Conductor in conduit is the standard installation method.

1.2 Direct burial of service cables shall not be used for new installations.

2. Mat

erials

2.1 All materials from the stub-off on private property shall be supplied and installed by the
customer.

2.2 All materials installed on private property, including the meter socket, shall be CSA certified.
However, all material and electrical equipment, up to the utility’s point of connection to the
customer-owned equipment, is exempt from the BC Electrical Safety Regulation, including all
grounding, duct work, etc. This equipment is not within the jurisdiction of the electrical
inspection authorities, and permits are not required for this work.

3. Installation Requirements

3.1 General

a. All civil work and grounding installations shall be the responsibility of the customer.

b. All civil and grounding installations shall comply with BC Hydro standards, the BCEC and

applicable bulletins issued by the BCSA.

c. The trench shall be in a direct line-of-sight from the property line stub-off to the service duct

entry into the building. The base of the trench shall be graded to the depth of the BC Hydro
duct stub-off.

d. The service location on the building shall be on the wall closest to Point A, or within one metre

back from that wall on either side.

. The service location on the building and the location of the trench shall be coordinated with

other utilities to avoid crossovers and dig-ins, and to maintain clearances.

f. All residential type 400 A and 600 A 120/240 V services shall be installed inside a detached

power shed, or an outdoor type pad-mounted power kiosk, or an external closet attached to a
dwelling. For all such installations, BC Hydro personnel shall have unrestricted access directly
from outside. However, BC Hydro shall not accept 400 A and 600 A residential services
installed in an electrical room inside a dwelling, regardless of any unrestricted access for BC
Hydro personnel.

. Commercial and industrial type 400 A and 600 A 120/240 V service equipment located inside

a customer building is acceptable.
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3.2 Service in Duct

a. The customer shall couple their duct onto the BC Hydro duct stub-off at Point A, except as
stated in note 3.2 (f), and discard any markers and/or duct caps.

b. If the length of service run between Point A and the meter base enclosure exceeds 50 m, a pull
box may be installed in consultation with the BC Hydro Designer - see Note 4.1.

c. If the aggregate bends installed on private property to the meter socket exceed 135°, a pull box
may be installed in consultation with the BC Hydro designer - see Note 4.1.

d. The minimum radius of any conduit bend shall be 900 mm.

e. The customer is responsible for the installation of adequate conduit drainage, according to the
BCEC, and duct sealing to prevent ingress of dangerous earth gases.

f. A #8 minimum diameter polypropylene pull string shall be installed in the service conduit and tied
securely at the meter base enclosure and to the string in the BC Hydro duct stub-off. If no string
is found in the stub-off, the customer shall notify BC Hydro for further instructions.

g. Throughout its length, the service conduit shall be kept free of any obstructions and foreign
material, including sand and gravel. The conduit shall be proved by mandrelling, before the
final connection is made to the BC Hydro duct and before a pull string is installed.

h. The service conduit shall be protected from damage caused by settlement of the foundation and
excavation backfill. To minimize settlement and subsequent damage to the service conduit and
conductor, select backfill shall be used per Section W and compacted in 150 mm layers.

3.3 Residential Supply Service inside a Building Wall
Residential service duct inside a building wall shall be enveloped in, and encircled by, a minimum of
50 mm of concrete up to the meter base.

4. 400 A and 600 A Services

CAUTION: Due to liability and restricted access, BC Hydro will no longer terminate utility supply
conductors directly onto a customer-owned service main switch or breaker lugs.

4.1.
4.2.
4.3.
4.4.

Larger size enclosures may be used, if the customer so desires.
Multi-unit enclosures shall have one extra compartment for service entry.
The load-side lug range must meet BCEC requirements.

Line-side lugs must accept the conductors tabulated in BC Hydro standard ES53 S1-01. All
conductors have compact stranding.

4.5. Install the U/G service duct on the left-hand side to accommodate the bending radius of the BC

Hydro large incoming service cables.

4.6. For a right-handed connection, please contact the BC Hydro local Design Representative.
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4.7. The U/G service conduit must be installed outside the foundation walls, and run on the
surface of the finished exterior building walls, unless they are encased in concrete, 50 mm

minimum.

4.8. Minimum dimensions shown are required for adequate working space for BC Hydro

personnel.

4.9. For all supply connections which require the installation of a supply isolation assembly on
private property, the property owner's permission is required.

4.10. The minimum depth of burial for all ducts shall be 900 mm below the finished grade.

Bill of Material
ltem Description Quantity
1 | Coupling, PVC, 3" dia. (or 4") CSA DB2 1
2 | Conduit, PVC, 3" dia. (or 4") CSA grey Sched40 As Required
3 Expansion joint, PVC, 3" dia. (or 4") CSA grey Sched40 1
4 | 90° bend, 900 mm radius, PVC, 3" dia. CSA DB2 1
5 | Meter socket, CSA certified, acceptable for BC Hydro revenue meter 1
6 Bell end, PVC duct, 3" dia. (or 4") CSA DB2 part of ltem 2 1
7 Terminal adapter, PVC, 3" dia. (or 4") CSA DB2 1
8 Locknut, 3" (or 4") rigid PVC conduit 1
9 Bushing, 3" (or 4" rigid PVC conduit 1
10 | Drainage tee, PVC, 3" dia. (or 4") CSA DB2 As Required
11 Warnl_ng tape, "CAUTION ELECTRIC LINE BELOW", orange or yellow, 150 As Required
mm wide
12 | Coupling, PVC, 5°, 3" dia. (or 4") CSA DB2 As Required

Reference Documents

Secondary Metering
DI S10-4
CSAC22.1

Reference Standards
ES54 H1-05
ES53 S1-01

ES54 Section W

Secondary Voltage Revenue Metering — 750 V and Less
Electric Service Connections - Voltages

Canadian Electrical Code, Part |

Service Duct Stub-Off Marker Installation

Secondary Customer Services, Single-Phase up to 600 A, Revenue
Meter Socket Installations

Construction Specifications
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CUSTOMER WIRE
LENGTH EXAGGERATED

N
:

TIE WRAP
CAT. ID 388-4072 r///////W FOR CLARITY
SEE NOTE 74 = /W
/ < 50 mm-300 mm
SEE NOTES- L////
6 AND 8 4 /////
: o
1
1
SEE NOTE 4
v SEE
NOTE 5
TO GRADE
SEE NOTE 3
,BCH CONDUCTOR
15 cm MAX.
SEE NOTE 2—
FIG. 1

_ Quadplex to Two Mast Connection

BC HYDRO CUSTOMER SEE NOTE 5
TWO RUNS : H-TYPE-
OF MULTIPLEX - [:> ,
: , SINGLE RUN
SEE NoTE 54— OF MULTIPLEX X B
BCH CONDUCTOR
FIG. 2 : : FIG. 3 15 cm MAX. .
Two Multiplex to Two Masts : : Single Multiplex to Two Masts

-}

TWO RUNS //&5 e M&é)

OF MULTIPLEX
(SEE NOTE 9)
H- TYPE—XLﬁ"' _

‘FIG. 4
Two Multiplex into Three Masts

/A | RECOMMENDED

PROVED SERVICE CONNECTIONS

e 1 - ]
== |- 'PARALLEL MULTIPLEX SERVICES
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NOTES:

1.

2.

Customer masts shall be installed in compliance with BC Electrical Code Section 6 Rules.

For neutral conductor use partial tension compression splice shown on ES43 F5-09.
Do not tape the connection.

Use H-Type AL compression tap connectors per ES43 F5-05. Tape all phase conductor
connections.

For clearance to ground see ES43 B1-11.

Use pre-insulated service entrance splices per ES43 F5-07. Stagger connectors by
minimum one connector length.

Multiplex conductors are to be used whenever possible in preference to open wire services.
Refer to ES43 N1-01.03.

Wire holder(s) at the customer service entrance are to be supplied by the customer and must
meet the requirements outlined on ES43 N1-01.03.

Sag service conductors in accordance with the sag chart on ES43 F2-25.

For triple runs contact Distribution Engineering.

Tap Connectors for Secondary Conductors
Connectors - General Notes

Stringing Sags for Service Conductors

Clearances above Ground for Low Voltage Services

-; “DEFT RECOMMENDED | APPROVED SERVICE CONNECTIONS

. W = | PARALLEL MULTIPLEX SERVICES

o | W/KECVIN | Cc. PICASSI | F. DENNERT AND/OR PARALLEL
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