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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DISTRIBUTION ' '
STANDARDS Equipment Advisory

& BCHydro Adv. No. 2017-027 RO
Power smart Supersedes: N/A
Issue Date: September 19, 2017

File: 1651.2

Information Bulletin:

2 ) |atest Revisions to Grounding Standards and
Installation of Precast Grounded Bollards
1.0 Iltems Covered

ES54 R1-01 Grounding of Pad-Mounted Equipment in Public Corridors
ES54 R1-02 Grounding of Pad-Mounted Equipment on Private Property

2.0 Overview

This bulletin contains the latest revisions to the above construction standards for the
installation of BC Hydro-owned pad-mounted equipment on private property as well

as public corridors. These revisions are the result of BC Hydro’s effort to improve HV
safety grounding based on equipotential grounding standards and practices.
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Figure 1 — Commercial Installation Figure 2 — Municipal Installation

Figures 1 and 2 illustrate dangerous installations of customer-owned and exposed
conductive structures, such as metal fences, light posts, metal benches, metal
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boxes, bollards, etc., placed in the vicinity of BC Hydro HV pad-mounted equipment
enclosures. In order to comply with applicable BC Electrical Code rules on private
property and BC Hydro grounding standards, these types of customer-owned
exposed metal structures shall be bonded to ensure equipotential grounding.
Bonding of all exposed conductive structures to the ground bus (inside BC Hydro
pad-mounted equipment) eliminates dangerous touch potentials and ensures public
safety. However, BC Hydro Work Methods preclude bonding of customer grounding
conductors directly to the BC Hydro-owned counterpoise. Accordingly, the customer
shall install a separate ground loop around BC Hydro pad-mounted equipment on
private property for bonding customer metal structures located less than 3 metres
away from the enclosure.

For many retrofit and upgrade installations with less than 1 metre clearance to the
existing structures, BC Hydro requires installation of additional ground electrodes to
expand the zone of influence for deficient counterpoise, per ES54 R1-01.02.
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Figure 3 — Cat. 97002788 Figure 4 - Precast Bollard Grounding Mock-up

Recently, Distribution Standards has developed precast grounded bollards, shown in
Figure 3, to eliminate the danger of touch potentials. Precast grounded bollards
protect BC Hydro equipment and shall be bonded to the BC Hydro counterpoise
according to the ES54 R1-01 and R1-02 standards. For more information on physical
connections and Catalogue IDs, refer to Figure 4 above.

Concrete precast grounded bollards reduce construction time as well as the overall
cost of construction. A U-shaped ground rod is welded to the galvanized metal pipe
inside the concrete base to protect the weld from accelerated corrosion when buried
directly in the ground.
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3.0 Action

The newly revised standards for the installation of BC Hydro-owned equipment on
public corridors, ES54 R1-01 R6, and installation on private property away from
buildings, ES54 R1-02 R2, shall be in effect immediately.

All new grounding installations for BC Hydro pad-mounted equipment shall be
completed with the following equipment changes:

1) Installation of the “Mastic Compound Pad”, Cat ID 394-0296, detailed in ES54
R2-01.02 (2004 revision), has been deleted. Mastic compound has been found to
trap moisture, causing accelerated corrosion of connectors, ground rods and
ground conductors.

2) New concrete precast grounded bollards on private property and public corridors
shall be bonded to the BC Hydro counterpoise, according to the revised ES54
R1-01 (Revision 6) and ES54 R1-02 (Revision 2) standards.

3) For those installations with reduced clearance of the BC Hydro counterpoise to
the existing structures, BC Hydro requires the installation of additional ground
electrodes, as shown on ES54 R1-01.02, for improved safety by extending the
“zone of influence™ of the additional ground rods.

4) For private property installations more than 3 metres away from a customer
building structure, the customer shall install an additional ground loop for bonding
all customer-owned conductive structures, such as metallic fences, light poles,
rebar reinforced retaining walls, etc. located within 3 metres of the BC Hydro HV

pad-mounted equipment.

5) For private property installations located within 3 metres of a customer building,
the HV safety grounding installation shall comply with the ES54 F3-07 standard.

4.0 Distribution Standards Contact

Name: Mark Kelvin email: mark.kelvin@bchydro.com
Phone #: 604-529-5679 Cell #: 604-220-3905

5.0 Approval

Recommended Reviewed Approved
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- KELVIN C. PICASSI F. DENNERT
Date: | 2017-09-19 Date: | 2017-09-19 Date: | 2017-09-19
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