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 and Equipment Advisory

STANDARDS
& BCHydro

Power smart

Advisory no. 2023-018
Issue date: 2023-06-30
File: 1615.0.5

@ Information Bulletin:
2) Revised ES53 $1-01 for 120/240 V Single-Phase

1.0

2.0

Secondary Services up to 600 A

Items Covered

ES53 S0-01 R6 Services Table of Contents

ES53 S1-01 R11 Secondary Services Single-Phase up to 600 A 120/240 V Wiring and
Revenue Metering Connections

Overview

This bulletin presents changes to ES53 S1-01 (revision 11)for single-phase 120/240 V
services up to 600 A. The intent of the changes is to eliminate inconsistencies with the
latest ES54 S1 standards and include applicable portions of the Requirements for
Secondary Voltage Revenue Metering (750 V and less).

Technical Safety BC (TSBC) issued directive D-EL 2017-01 Exemptions to public utilities
in late 2017 (after BC Hydro issued ES53 S1-01 R10), extending the utility exemption on
private property to the point of utility connection. TSBC also adopted CSA 22.1 (2018)
(Canadian Electrical Code, Part ) as the BC Electrical Code (BCEC) with revised
service grounding connections per BCEC Rule 10-210. These two documents affected
BC Hydro practice for secondary service installations and connections.

See the latest ES54 S1 standards and advisory EA2022-023 for more on changes to the
installation and construction of underground single-phase 120/240 V services.

ES53 S0-01 R6 has been updated with the new title for ES53 S1-01. Changes in ES53
S1-01 R11 are described in the following table. ES53 S1-01 R11 does not contain
revision lines (vertical green lines in the left margin marking the changed content) as
almost the whole document would be marked as revised due to the numerous changes
affecting most of the content. ES53 S1-01 R11 has been released and posted online.
The previous revision of the standard (R10) is appended to this advisory for reference to
make it easier to understand the changes. This advisory is referenced by number in the
Revision Notes sections of ES53 S1-01 R11

This advisory is for personnel working on BC Hydro’s distribution equipment.

Use only for doing work with or for BC Hydro. Complete Legal Acknowledgement is at www.bchydro.com/distributionstandards.
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Advisory no. 2023-018

Page | Section Changes
1 Application e New standards format
Revision Notes e Scope increased to include wiring schematics and
revenue metering requirements
e Changed title of standard
References ¢ Increased number of reference standards
e Added BC Hydro internal distribution instruction (DI)
documents, BCEC, and TSBC directive and bulletin as
references
2 Note 1 General ¢ Introduced Table 1 as a road map for all wiring diagrams
contained in the standard
2-3 Note 2 Service in Duct | ¢ New section clarifying that service trench and duct
installation on private property shall comply with new
ES54 S0-05
e Expanded Table 2 for service cable sizes and added new
320 A service cables
¢ Added new Table 3 for service cable clamps supplied by
BC Hydro. Table 3 was previously part of ES54 S1-03
and ES54 S0-04.
3-6 Note 3 BC Hydro ¢ New section title
Supply Transformers | ¢ Reformatted drawing and information contained in
previous revision (R10)
e Moved service bonding and gradient control installation
diagrams to ES54 S0-04
e Moved CL fuse protection criteriaand Table A for service
cable length to ES55 S5-03
e CL fuse installation details for existing low-profile
transformer upgrade remain in ES53 S1-01
7 Note 4 Meter Socket ¢ New section containing previous requirements for service
and Service cable entry and cable lug sizes
Requirements
7 Note 5 Revenue ¢ New section containing revenue metering requirements
Metering Requirements stated in Requirements for Secondary Voltage Revenue
Metering (750 V and less)
7-10 | Note 6 Meter Socket e New section
for Self-Contained e Added three new wiring schematics including service
Revenue Meters grounding connection per BCEC (2018)
¢ Introduced new 320 A meter socket with integral bypass
switch — HOLD FOR FUTURE
11-12 | Note 7 400 A Services | ¢ New section
with Integral CT Test e New schematics diagram Figure 6 for Hydel service
Block assembly with integral 400 A circuit breaker
¢ New schematics diagram Figure 7 for field-assembled
400 A service comprising separate component enclosures

This advisory is for personnel working on BC Hydro’s distribution equipment.

Page 2 of 4
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Advisory no. 2023-018

Page | Section Changes
13 Note 8 Grouped e New section
Subservices up to e To compliment Requirements for Secondary Voltage

600 A Field Assembled Revenue Metering (750 V and less) and provide
connection and grounding details

14-15 | Note 9 Service Kiosk ¢ New section
up to 600 A e Added schematics diagram for single service kiosk

¢ Introduced new schematics diagram for multiple metering
kiosk having up to twelve 200 A revenue meters with
integral service disconnect breakers

3.0 Action

The effective date forthe ES53 S1-01 R11 electrical wiring standard is July 31, 2023, to
consolidate with the corresponding new and revised ES54 section S civil construction
and installation standards. Applications for work approved by the local BC Hydro design
office on or after July 31, 2023 shall meet the requirements of ES53 S1-01 R11. Work
approved prior to July 31, 2023 may comply with ES53 S1-01 R10 or may choose to
comply with R11.

Designers and Engineers

Designers and engineers should familiarize themselves with the revisions to ES54
S0-04, the new ES54 S1 standards, and the revised Requirements for Secondary
Voltage Revenue Metering (750 V and less).

Civil Inspectors
Civil inspectors should familiarize themselves with the revisions to ES54 S0-04 and the
new ES54 S1 standards.

Customers and Customer Representatives

Customers and customer representatives, including electricians, project managers,
consultants, and contractors, should familiarize themselves with the revisions to

ES54 S0-04, the new ES54 S1 standards, and the revised Requirements for Secondary
Voltage Revenue Metering (750 V and less). Please direct any questions or concerns to
your local BC Hydro representative.

4.0 Distribution Standards Contact

Name: Mark Kelvin Email: mark.kelvin@bchydro.com
Phone: 604-529-5679 Mobile: 604-220-3905
This advisory is for personnel working on BC Hydro’s distribution equipment. Page 3 of 4
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Advisory no. 2023-018

5.0 Approval

Recommended Reviewed Approved
M. Kelvin M. Stevens H. Giesbrecht
Date: |2023-06-30 Date: 2023-06-30 Date: | 2023-06-30
This advisory is for personnel working on BC Hydro’s distribution equipment. Page 4 of 4
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Meter socket
(See note 1 & 10 \
on page 8) —— Bonded
neutral lug
Duct seal — — Alternate
(See note 4 on page 8) customer duct

b

CAUTION
@ Remotely operated disconnect From BC Hydro  To customer

switch inside BCH smart meter (See note 3on page 8)  service panel
does not provide safety isolation
per BCEC Rule 2-304

Up to 200 A - Single Service
(See Table B)

Utility cable compartment — Factory Multiple meter socket
(See note 6 on page 8) \\ bussing (See note 1, 2 & 10 on page 8)
] /
— ;

O] T A ¥ 101 L jll: 101
o : 1 F
| o i i
| | |
| ) | |
! Line } }
| | |
i L\o1ai i i Alternate
N ! L customer duct
Duct Seal 191 14 i 1@ Z 7 ]
(See note 4 on page 7) \ ! L Il/l
Neutral bus
bonded to
? ‘ enclosure ‘
From BC Hydro To customer Up to customer
(Seenote 2 & 3 service panel 1 service panel 4
on page 8) (See note 5 on page 8)
200 A & 400 A Main - Multiple Services
(See Table B)
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—— Integral

Socket bracket

(above) 400 A Bus
400:5 A [ Customer 400 A
: service main
revenue meter (See note 1 & 10
on page 8)
400 A 19 meter socket
(See note 1 & 2 on page 8) RN ~
400 A CT block

(BCH supplied)

+

From To service To customer
BC Hydro ground service panel

400 A - Single Service
Integral Main / Meter Socket

300MIN

- Customer _50-100
Utility compartment

service main MAX

Revenue meter

f 400 A 10 meter
socket with CT
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400 A CT block
oz - (BCH supplied)
3=

Y ¢
To service  To customer
Y ground service panel
From BC Hydro
(See note 2 on page 8)
400 A - Single Service
Field Assembled Main / Meter Socket
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Service grounding

conductors Customer
Customer 400 A 120/240 V
a T building 1009 meter socket
J
r R R ——
1000 / ,///”// \ Service ground
@3" PVC Y ,(;/” g2 /,‘ electrode
service duct \3///,’/; T S TN -
o~ 7 Ol .
( P | T Customer grandient
f’ P - i control conductor
“___|_~ BCH | (2/0 Cu bare)
BCH ground " LPT 900 |
electrode ( ———
I —=— BCH
\\\________QP?JL___’,J counterpoise

Plan View

1 CAUTION

Customer Revenue Meter Socket
located less than 3000 mm from

LPT shall have gradient control
conductor connected to building ground.
Customer Customer
building [ 400 A 120/240 V
meter socket
- - 3(|)00 o
73" PVC — (or less)
service duct A
) Customer gradient
Service control conductor BCH 900
grounding t*—>
conductors * !
= — 300 ] ! ' AAAAAAAAAA
Customer T

ground electrode /\ BCH
y BCH ground counterpoise
___________________________ electrode

N———— - -
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400/600 A 120/240 V
< S00MIN Customer - Outdoor type kiosk
Utility compartment service main
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I\ Revenue
meter
(External)
BCH Lock —
Grounding See detail 1
sud | ( ) i Detail | 1
. Customer f_ﬁ -
% Z lock
=
T~ Cable
clamp x 400/600 A 1@ S
[ce)
CT block -
\ (BCH supplied) 2
o} :
©
o= Kiosk hinged
3= @ access door
| I A |
I s B ‘ o
©/= From  Toservice Tocustomer ~— Concretepad 400/600 A - Service Kiosk
! :: BC Hydro  ground  service panel (By customer) (Side Elevation)
400/600 A - Service Kiosk
(Front Elevation)
BCH HASP
Kiosk
access Customer
door lock
Detail 1
(BCH Open Kiosk)
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167 kVA LPT

Bayonet fuse \(

Elbow ——

Primary voltage
select switch

One bolt only
for 25-100 kVA

Detail 1
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when applicable

~

\

R
)8
N
Q\QS)O
o/

SEC/SERV.111/
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50-100 kVA LPT

See detail 1

N

Counterpoise

(See ES54 F1-02.02)

Fault Limiting Fuses Installed on 50-100 kVA LPT
(See Note 9 on Page 8)
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H1A *
seo T X3 N Maximum two 200 A
H1B N | services > 10 kA fault
X2 X1 level (See note 9 on
page 8)
° o o o
N l N N e
X3 emalnlng_
200 A service
X1 < 10 KA fault level
Schematic Diagram
CAUTION
Fault limiter fuses shall not be installed on flat
transformer pad. Pyramid pad shall be used.
Table A — Minimum U/G Service Cable Length to Limit Fault Level <10 kA
(see note 9 on page 8)
AC Resistance @ 25 °C
4/0 AL .
Transformer | ) 350 kCM AL Triplex 500 kCM AL
#1 Al Triplex (m) Triplex .
kVA (m) (m) Triplex (m)
50 6 (20 ft) 13ft()43 19 (62 ft) 25 (82 ft)
75 7 (23 ft) 17ft()56 25 (82 ft) 31 (102 ft)
100 8 (26 ft) 18ft()59 27 (89 ft) 35 (115 ft)
167 12 (39 ft) 29ﬂ()95 43 (141 ft) 55 (180 ft)
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Height

O
T eoms

Width
] Do

11
[
Compartment

i T
11
11
b
Q H Q Height
b
11
|
| I | ¥
3" Cond. lEIJSH Cond. H
_ Width Width

Up to 200 A Single
(See notes 1 & 2 on Page 8)

Q Height| Service
L Cable

200A & 400A Bus Multiple Main
(See notes 1 & 10 on Page 8)

400 A with. CT Single Unit
(See ES54 S$1-01.10)

T l
Customer
Height H Service
Main

400 A with Single Service
Integral Main/ Meter Socket

Note [

For meter socket enclosure sizes,
conductor range and duct knockouts,
refer to ES54 S1-01.

To service To customer
ground service panel

From
BC Hydro

400/600 A - Service Kiosk
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Table B — List of Conductor Sizes and Catalogue IDs for Services to Single-Phase Ser-
vices up to 600 A 120/240 V

Customer Main Aluminum Copper
Switch/Breaker No. of . No. of .
Size Bundles Size Cat.ID Bundles Size Cat.ID
Upto 125 A 1 #1 382-3100 N/A N/A N/A
200 A 1 #4/0 382-3102 1 #1/0 380-1971
400 A 1 500 kecm 382-3105 1 350 kem | 380-1973
600 A 2 350 kem 382-3104 2 #4/0 380-1972
Notes

1. For BC Hydro acceptable meter sockets and specific dimensions, refer to BC Hydro Requirements
for Secondary Voltage Revenue Metering 750 V or Less. For customer policy issues, refer to Distri-
bution Instructions S10-01 and S10-03.

2. BC Hydro will not supply 120/240 V customer services larger than 600 A..L.arger services shall be
fed from BC Hydro 120/208 V supply or customer-owned transformation.

3. BC Hydro utility conductors shall not cross customer service conductors and BC Hydro shall not
terminate service conductors onto the customer service main lugs.

4. All service runs shall be sealed thoroughly withduct deal (Cat. ID 141-1345) at the point where BC
Hydro conductors enter the meter base enclosure. The BC Hydro designer may specify rayflate duct
sealant, Cat. ID 141-1383, for earth gases and downward sloping services.

5. For multiple main services, the maximum number of meter sockets is 4. For multiple main installa-
tions in excess of 4 meter sockets, BC Hydro requires a service switch ahead of the multiple service
main, according to the BC Hydro requirements for secondary voltage revenue metering.

6. All multiple main enclosures shall have a separate utility cable compartment for the BC Hydro U/G
service cable connection.

7. Cable ampacities are calculated using 0.8 load factor and conduits per ES53 U1-01.

8. 400 A services with 80% rated service main supplied from padmounted transformers may use 350
kcm aluminum triplex.

9. The BC Hydro designer shall calculate the voltage drop and fault level for each service to deter-
mine the conductor and duct sizes and requirement for fault limiting fuses. No more than two ser-
vices (200 A single or 400 A multiple main) per LPT may have current limiting fuses and they shall be
installed on a pyramid pad only.

10. All unmetered cables and buswork to the point of connection shall have sealable covers for
restricted access for BC Hydro personnel only. BC Hydro shall not accept any residential service
installation up to 600 A 120/240 V 1 Ph located inside single family dwellings or a building.
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Table C — Recommended Size of Transformers for a Single Customer Service 120/240 V

Supply
Customer Main Switch/Breaker Size O/H Unit LPT
Upto 125 A 25 25
200 A 50 50
400 A 75 75
600 A 100 100

Notes

1. The above table is based on 80% demand with sustained peak loads up to 110% of transformer
kVA, as per note 2.

2. BC Hydro supplied transformers were deemed to be rated for 110% of the nameplate kVA for a
maximum duration of 8 hours within a 24 hour period, with a continuous preload of 80% and a maxi-
mum temperature rise of 65 °C over 30 °C ambient.

Bill of Material for 50 to 167 kVA

Item Description Catalogue ID Quantity
1 Transformer 50-167 kVA 7.2/14.4 kV = 120/240 V BC Hydro 1
2 Bussman cable limiter fuse 96022507 2
3 Rubber sealing sleeve 388-2008 2
4 Compression connector 388-0458 3
5 Capscrew zinc plated 2" x 64 mm 100-6630 12
Capscrew zinc plated 72" x 38 mm 100-6626
6 Nut hex zinc plated %" 102-1225 12
7 Washer flat zinc plated 12" 102-4136 24
8 Washer disc spring /5" 102-4131 12
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