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1. General

1.1 CODES, BYLAWS, STANDARDS

1.2

Comply with applicable local bylaws and all Esquimalt Graving Dock rules and
regulations enforced at the location concerned.

Meet or exceed requirements of Contract documents, specified standards,
codes and referenced documents.

In any case of conflict or discrepancy, the most stringent requirements shall
apply.

Contractor shall apply and obtain any work permits required by authorities
having jurisdiction.

CSA Z462 — Workplace Electrical Safety, Latest Edition
CSA C22.1 — Canadian Electrical Code, Latest Edition

DESCRIPTION OF WORK

Work under this contract covers the maintenance and testing of High Voltage
power supply and distribution switchgear, substation equipment, and auxiliary
equipment, which may include minor modifications and repairs, at the Esquimalt
Graving Dock (EGD) at 825 Admirals Road, Victoria B.C. Refer to Appendix B
for drawing details of the electrical system configuration.

In general, the work includes, but not limited to:

e Inspection, cleaning, testing, documentation of results, and re-
calibration of High Voltage (HV) (greater than 600V) electrical
equipment and switchgears, and some 600V main breakers as listed

e Testing of substation battery packs and chargers

e Testing of HV Automatic Transfer Switch

e Testing the main switchgear line-up, including all relays, buses, LED
indicating lights, metering including CTs and PTs, grounding switches
and mechanical linkages, and other equipment within the switchgear

e Testing of the I|-Gard Ground Fault Protection systems at each
substation

e Testing of ground fault relays performing tripping on 12.5 kV and 2.4 kV
breakers including all relays outlined in Section 26 08 01 HV System
Maintenance, Inspection, and Calibration

e Testing of 480V breakers specifically identified in Section 26 08 01 HV
System Maintenance, Inspection, and Calibration

e Performance of high potential tests on HV cables identified within this
specification

e Station grounding and lightning protection systems for continuity and
general inspection for damage or buildup of rust or unwanted material

e Inspection of MCC personal grounding for grounding continuity and
general inspection for damage or buildup of rust or unwanted material

e Minor modification and repair work on existing equipment as indicated

e Submission of test reports
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1.3

1.4

1.5

1.6

1.7

1.8

1.9

e Submission of mark-ups on existing documentation, including but not
limited to single line drawings and coordination study graphs

Refer to section 26 08 01 HV System Maintenance, Inspection, and
Calibration for detailed work description, refer to Appendix B.

ALTERATIONS, ADDITIONS, OR REPAIRS TO EXISTING BUILDING

Execute work with the least possible interference or disturbance to facility
operations, occupants, public, and normal use of premises. Arrange with
Departmental Representative to facilitate execution of work.

Accept liability for damage, safety of equipment, and overloading of existing
equipment.

CONTRACT METHOD

Construct work under lump sum contract.

CONTRACT DOCUMENTS

The Contract documents, drawings, and specifications are intended to
complement each other, and to provide and include everything necessary for
the completion of the work.

OTHER CONTRACTS

Further contracts may be awarded while this contract is in progress.
Cooperate with other Contractors on site in carrying out their respective works
and carry out instructions from Departmental Representative.

DIVISION OF SPECIFICATIONS

The specifications are subdivided in accordance with the current 6-digit
National Master Specifications System.

In the event of discrepancies or conflicts when interpreting the drawings and
specifications, the specifications shall govern.
TIME OF COMPLETION

Commence work immediately upon official notification of acceptance of offer
and complete the project within eight (8) weeks after contractor award.

A Complete all sitework per electrical shutdowns as described in Clause
1.9, hours of work and Clause 1.10, Work Schedule.

HOURS OF WORK

Restrictive as follows:

A Electrical shut-downs will occur from 07:00 to 22:00 on each day. EGD
Electrical Department will perform the isolation procedures starting at
07:00 and will be ready to have EGD isolation safety toolbox talk by
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1.10

09:00. EGD Electrical Department will start the re-energization
procedure at 20:00 to have the site power restored by 22:00.

A Contractors will not have access into work areas until EGD
Electrical Department staff have completed their isolation
procedures.

2 Contractors must participate in the EGD isolation safety toolbox
talk before beginning work.

2 Priority shall be given to critical operations at Esquimalt Graving Dock.

The Contractor may have to stop work for up to 4 hours if electrical
equipment is required to be energized for critical operations. Should
the work stoppage be required to extend beyond four hours, the
contractor shall stop work until advised otherwise by the Departmental
Representative.

WORK SCHEDULE

Construct Work in stages to accommodate Departmental Representative's
continued and intermittent use of premises during construction.

Scheduled electrical shutdowns shall be:

A February 29 and March 1, 2020
2 March 7 and 8 2020

3 The Contractor shall confirm these dates with Departmental
Representative two weeks prior to the start of work.

All effort shall be made by the contractor to complete the work in the following
order:

A SES Substation, including all equipment and incoming/outgoing HV
feeder cabling

2 SSSR Substation

3 PHS Substation

Contractor shall make all effort to complete work in the SES substation and
SSSR Substation during the first weekend, with priority on the SES substation.

Provide to Departmental Representative a work schedule encompassing the
entire Contract within 1 week of award of Contract. Revision and resubmission
of the schedule may be required.

Schedule shutdown work as identified in Clause 1.9 Hours of Work and 1.10
Work Schedule. Identify the required duration and time of each shutdown in
the work schedule. Notify the Departmental Representative of all proposed
changes to the shutdown schedule at least 24 hours in advance of the
shutdown.
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1.11

1.12

1.13

1.14

All work on the 12.5 kV and 2.4 kV equipment is to be done within the
scheduled shutdown periods only. Any minor repairs to existing equipment
that cannot be completed during scheduled shutdowns shall be scheduled
with the EGD Electrical Department.

COST BREAKDOWN

Before submitting the first progress claim, submit a breakdown of the contract
lump sum price in detail as directed by the Departmental Representative. After
approval, the cost breakdown will form the basis of progress payments.

DOCUMENTS REQUIRED

Maintain one copy each of the following at the job site all of the following
documents, as applicable to this job:

Contract drawings.

Contract specifications.

Addenda to Contract documents.

Copy of approved work schedule.

Reviewed shop drawings.

Change orders.

Other modifications to Contract.

Field test reports.

Reviewed samples.

Manufacturer’s installation and application instructions.

One set of record drawings and specifications for "as-built" purposes.

Contractor’s Health and Safety Plan and other Safety Related
Documents.

.13 The latest adopted edition of the National Building Code of Canada.

14 Current construction standards of workmanship listed in technical
specifications.

.15 WHMIS documents.

.16 Site Instructions.

A7 Requests for Information (RFI).

.18  Contractor’s Environmental Management Plan.
.19 Other documents as specified.

o N OhAwWN

o)
N =~ O

OWNER OCCUPANCY

During the entire construction period, the owner will occupy adjacent areas for
execution of normal operations.

CONTRACTOR'S USE OF SITE

The Esquimalt Graving Dock shall be assumed to be fully operational for the
duration of the contract except for specific areas covered under this contract.
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1.15

1.16

The Contractor will assume the role of Prime Contractor as per Section 118 of
the Workers Compensation Act

The use of Contractor’s work site is exclusive and complete for the execution
of contract work.

The Contractor shall:

A Assume responsibility for assigned premises for performance of the
work.

2 Coordinate all work activities on the Contractor’s work site, including
the work of other contractors engaged by Departmental
Representative.

3 Provide security of Contractor’s work site and of all Contractor’s and

Subcontractor’s equipment and material. Secure Contractor’s work site
at the end of each work day.

4 Ensure the site is not unreasonably encumbered with material or
equipment.

5 Comply with all Esquimalt Graving Dock security restrictions,

.6 Do not enter any area of the Esquimalt Graving Dock property to which
access is restricted by sign is a secured or restricted area and shall not
be entered.

T Avoid obstructing access to PWGSC property outside of the
Contractor’s work site. Maintain overhead clearances, keep roadways
and walkways clear, and maintain routes for emergency response
vehicles.

.8 Work in minimum groups of two. Contractors shall at no time work
alone. One apprentice performing work shall be accompanied at all
times by one journeyman during the performance of work. At no time
shall an apprentice perform work with another apprentice or without a
journeyman present.

WORK BY OTHERS

Co-operate with other Contractors on site in carrying out their respective
works and carry out instructions from the Departmental Representative.

Co-ordinate work with that of other Contractors. If any part of the Work under
this Contract depends for its proper execution or result upon work of another
Contractor, report promptly to Departmental Representative, in writing, any
defects which may interfere with proper execution of work.

EXAMINATION

Examine site and be familiar and conversant with existing conditions likely to
affect work.

At completion of operations the condition of existing equipment must be equal
to or better than that which existed before work started.
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1.17

1.18

1.19

1.20

Protect existing equipment to prevent injury or damage.

QUALITY OF WORK

Ensure that quality workmanship is performed through use of skilled
tradesmen, under supervision of qualified journeyman.

In cases of dispute, decisions as to standard or quality of work rest solely with
the Departmental Representative, whose decision is final.
APPROVAL OF PRODUCT DATA AND SAMPLES

In accordance with Section 01 33 00 — Submittal Procedures, submit the
requested product data, MSDS sheets and samples indicated in each of the
technical Sections.

Allow sufficient time for the following:

A Review of product data.

2 Approval.

3 Review of re-submission.

4 Ordering of approved material and/or products - refer to technical
Specifications.

SECURITY CLEARANCES

Personnel employed on this project will be subject to security check. Obtain
requisite clearances, as instructed, for each individual required to enter the
premises.

Personnel will need to obtain security clearance at start of project and be
provided with a security badge which is to be worn and visible at all times
while on the site.

Contractor shall be fully responsible for securing the premises and its contents
throughout the construction period.
TESTING AND INSPECTIONS

Requirements for particular inspection and testing to be carried out by testing
service or laboratory approved by the Departmental Representative and paid
for by the Contractor.

The Contractor will appoint and pay for the services of testing agency or
testing laboratory as specified, and where required for the following:

A Inspection and testing required by laws, ordinances, rules, regulations
or orders of public authorities.

2 Inspection and testing performed exclusively for Contractor's
convenience.

3 Where tests or inspections by designated testing laboratory reveal

work is not in accordance with the Contract requirements, Contractor
shall pay costs for additional tests or inspections as the Departmental
Representative may require to verify acceptability of corrected work.
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1.21

1.22

1.23

1.24

1.25

1.26

4 Contractor shall notify Departmental Representative in advance of
planned testing.

5 Contractor shall pay costs for uncovering and making good work that is
covered before required inspection or testing is completed and
approved by Departmental Representative.

.6 Provide Departmental Representative with 1 electronic copy of testing
laboratory reports as soon as they are available.

CLEANING

Conduct daily cleaning and disposal operations. Comply with local ordinances
and anti-pollution laws.

Ensure cleanup of the work areas each day after completion of work.
Vacuuming in electrical rooms shall be done using HEPA filter vacuums.

ENVIRONMENTAL PROTECTION

Provide temporary dust tight screens or partitions to localize dust generating
activities, and for protection of workers, finished areas of work and the public.

Do not dispose of waste into water courses, storm or sanitary sewers.
Ensure proper disposal procedures in accordance with all applicable
regulations.

ADDITIONAL DRAWINGS

The Departmental Representative may furnish additional drawings for
clarification. These additional drawings have the same meaning and intent as
if they were included with plans referred to in the Contract documents.

Upon request, Departmental Representatives may furnish up to a maximum of
3 sets of Contract documents for use by the Contractor at no additional cost.
Should more than 3 sets of documents be required, the Departmental
Representative will provide them at additional cost.

SYSTEM OF MEASUREMENT
The metric system of measurement (Sl) will be employed on this Contract.

FAMILIARIZATION WITH SITE

Before submitting tender, visit site areas indicated in tender documents and
become familiar with all conditions likely to affect the cost of the work.

SUBMISSION OF TENDER

Submission of a tender is deemed to be confirmation of the fact that the
Tenderer has analyzed the Contract documents and inspected the site, and is
fully conversant with all conditions.

END OF SECTION
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1 General

1.1 RELATED SECTIONS

1.2

1.3

Section 26 08 01: HV System Maintenance, Inspection, and Calibration
ADMINISTRATIVE

Submit to Departmental Representatives with reasonable promptness and in
orderly sequence listed submittals for review to not cause delay in Work. Failure
to submit in ample time is not considered sufficient reason for extension of
Contract Time and no claim for extension due to such default will be allowed.

Work affected by the submittal shall not proceed until review is complete.

Review submittals prior to submission. The review ensures that necessary
requirements have been determined and verified, or will be, and that each
submittal has been checked and coordinated with requirements of Work and
Contract Documents. Submittals not stamped, signed, dated, and identified with
the project will be returned without being examined and considered rejected.

Notify Departmental Representative in writing at time of submission of any
deviations from requirements of Contract Documents and state reasons for
deviations.

Contractor's responsibility for errors and omissions in submission is not relieved
by Departmental Representative's review of submittals.

Contractor's responsibility for deviations in submission from requirements of
Contract Documents is not relieved by Departmental Representative's review.

Keep one reviewed copy of each submission on site.
SUBMITTALS

Submit 4 hard copies of test results bound together with the completion report,
with 1 electronic copy submitted to the Departmental Representative.

Submit mark-ups of Appendix B drawings and any changed equipment settings.
Mark-ups shall be in red ink on one set of clean white prints and coloured
coordination graphs and shall be stamped, signed, and dated by the Contractor.

Allow 10 business days for review of each submission.
Make changes in submittal documents as Departmental Representative may

require, consistent with Contract Documents. When resubmitting, notify
Departmental Representative in writing of revisions other than those requested.
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5 Accompany submissions with transmittal letter containing:

10

11

A2

1.4

Date

Project title and number

Contractor's name and address

Identification and quantity of each submittal document
Other pertinent data

arwN=

Submissions include:
A Date and revision dates
2 Project title and number
.3 Name and address of:
A Subcontractor
2 Supplier
3 Manufacturer

Contractor's stamp, signed by Contractor's authorized representative certifying
approval of submissions, verification of field measurements, and compliance with
Contract Documents

After Departmental Representative's review and acceptance, distribute copies.

Provide an electronic copy of test results and completion report. The completion
report format shall match that of Appendix A, complete with colour photographs.
Include high quality scanned copies of marked-up drawings.

Supplement standard information to provide details applicable to project.

If, upon review by Departmental Representative, no errors or omissions are
discovered or if only minor corrections are made, submissions will be accepted.
If submissions are rejected, noted copy will be returned and resubmission of
corrected submissions, through same procedure indicated above, must be
performed before final payment is affected.

The review of submittals by PWGSC is for the sole purpose of ascertaining
conformance with general concept. This review shall not mean that PWGSC or
PWGSC representatives approve details inherent in submittals. The
responsibility shall remain with the Contractor, and such review shall not relieve
Contractor of responsibility for errors or omissions or of responsibility for meeting
all requirements of Contract Documents.

PROGRESS PHOTOGRAPHS

Submit progress photographs to verify settings and repairs.
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1.5 CERTIFICATES AND TRANSCRIPTS

A Immediately after award of Contract, submit Workers' Compensation Board

status.

2 Submit transcription of insurance immediately after award of Contract.
2 Products

A Not used
3 Execution

A Not used

END OF SECTION
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PWGSC Update on Asbestos Use

Effective April 1, 2016, all Public Works and Government Services Canada
(PWGSC) contracts for new construction and major rehabilitation will prohibit
the use of asbestos-containing materials. Further information can be found at:
http://www.tpsgc-pwgsc.gc.ca/comm/vedette-features/2016-04-19-00-eng.html

1 General
1.1 REFERENCES
A Government of Canada:

A Canada Labour Code - Part Il

2 Canada Occupational Health and Safety Regulations.
2 National Building Code of Canada (NBC):

A Part 8, Safety Measures at Construction and Demolition Sites.
3 Canadian Standards Association (CSA) as amended:

A CAN/CSA Z797-18 Code of Practice for Access Scaffold

2 CSA S269.1-16 Falsework and Formwork

3 CSA S350-M1980 (R2003) Code of Practice for Safety in
Demolition of Structure

4 CSA Z1006-16 — Management of Work In Confined Space
5 CSA22.2 — Canadian Electrical Code, Part |, Latest Edition
4 National Fire Code of Canada 2015 (as amended)

A Part 5 — Hazardous Processes and Operations and Division B as
applicable and required.

5 American National Standards Institute (ANSI):

A ANSI A10.3, Operations — Safety Requirements for Powder-
Actuated Fastening Systems.

.6 Province of British Columbia:
A Workers Compensation Act Part 3-Occupational Health and
Safety.

2 Occupational Health and Safety Regulation
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7 Esquimalt Graving Dock (EGD) Contractors Safety Booklet (as
amended)

1.2  RELATED SECTIONS

A Refer to the current NMS Sections indicated in Section 00 10 10 Table
of Contents, including:
A 01 11 55 General Instructions
2 01 33 00 Submittal Procedures
3 01 51 00 Temporary Utilities
4 26 08 01 HV System Maintenance, Inspection, and Calibration

1.3 WORKERS' COMPENSATION BOARD COVERAGE

A Comply fully with the Workers' Compensation Act, regulations and
orders made pursuant thereto, and any amendments up to the
completion of the work.

2 Maintain Workers' Compensation Board coverage during the term of the
Contract, until and including the date that the Certificate of Final
Completion is issued.

1.4 COMPLIANCE WITH REGULATIONS

A PWGSC may terminate the Contract without liability to PWGSC where
the Contractor, in the opinion of PWGSC, refuses to comply with a
requirement of the Workers' Compensation Act or the Occupational
Health and Safety Regulations.

2 It is the Contractor's responsibility to ensure that all workers are
qualified, competent and certified to perform the work as required by the
Workers' Compensation Act or the Occupational Health and Safety
Regulations.
1.5 SUBMITTALS

A Submit to Departmental Representative submittals listed for review in
accordance with Section 01 33 00 Submittal Procedures.

2 Work effected by submittal shall not proceed until review is complete.

3 Submit the following:
A Site Specific Safety Plan.

2 Copies of reports or directions issued by Federal and Provincial
health and safety inspectors.

3 Copies of incident and accident reports.
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4 Complete set of Material Safety Data Sheets (MSDS) and all
other documentation required by Workplace Hazardous
Materials Information System (WHMIS) requirements.

5 Copy of Contractors’ Construction Safety Manual.
.6 Emergency Procedures.
4 The Departmental Representative will review the Contractor's Site

Specific Safety Plan and Emergency Procedures, and provide
comments to the Contractor within 5 days receipt of the plan. Revise the
plan as appropriate and resubmit to Departmental Representative.

5 Medical surveillance: where prescribed by legislation, regulation or
safety program, submit certification of medical surveillance for site
personnel prior to commencement of work, and submit additional
certifications for any new site personnel to Departmental
Representative.

.6 Submission of the Site Specific Safety Plan, and any revised version, to
the Departmental Representative is for information and reference
purposes only. It shall not:

A Be construed to imply approval by the Departmental
Representative.
2 Be interpreted as a warranty of being complete, accurate and

legislatively compliant.

3 Relieve the Contractor of his legal obligations for the provision of
health and safety on the project.

1.6  RESPONSIBILITY

A Assume responsibility as the Prime Contractor for work under this
contract.
2 Be responsible for health and safety of persons on site, safety of

property on site and for protection of persons adjacent to site and
environment to extent that they may be affected by conduct of Work.

3 Comply with and enforce compliance by employees with safety
requirements of Contract documents, applicable Federal, Provincial,
Territorial and local statutes, regulations, and ordinances, and with the
Site Specific Safety Plan.
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4 All contractor workers must attend an EGD Safety Orientation prior to

1.7

1.8

1.9

1.10

any work starting.

5 The contractor is responsible for reviewing the EGD Contractors Safety
Handbook and ensuring that the Site Specific Safety Plan and the EGD
Contractors Safety Handbook are harmonized.

HEALTH AND SAFETY COORDINATOR

A The contractor shall appoint a Health and Safety Coordinator who shall:
A Be responsible for completing all health and safety training, and

ensuring that personnel that do not successfully complete the
required training are not permitted to enter the site to perform
work.

2 Be responsible for implementing, daily enforcing, and monitoring
the Site Specific Safety Plan.

3 Be on site during execution of work.
GENERAL CONDITIONS

Provide safety barricades and lights to provide a safe working environment for
workers and protection for pedestrian and vehicular traffic.

Ensure that non-authorized persons are not allowed to circulate in designated
construction areas of the work sites.

Provide appropriate means by use of barricades, fences, warning signs, traffic
control personnel, and temporary lighting as required.

Secure site at night time or provide security guard as deemed necessary to
protect work sites against entry.

UTILITY CLEARANCES

The Contractor is solely responsible for all utility detection and clearances prior
to starting the work.

The Contractor will not rely solely upon the Reference Drawings or other
information provided for utility locations.

PROJECT/SITE CONDITIONS

Work at site will involve contact with:
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A

2

10
11

1.1

1.12

1.13

1.14

PWGSC and other Federal employees,

EGD (federal) operational staff,

Ship repair and other contractors,

Work over and under water, Protection Against Drowning. Refer to
COHS Section A Part X11-Safety Materials, Equipment, Devices and
Clothing — Section 12.11 inclusive,

Overhead cranes,

Work at heights, (2.4m on Federal Property)

Unpredictable weather conditions,

Threat of tsunami and earthquake, and

Confined space and restricted access space.

Work with hazardous substances.

See Preliminary Hazard Assessment Appendix E

REGULATORY REQUIREMENTS

Comply with specified codes, acts, bylaws, standards and regulations to
ensure safe operations at site.

In event of conflict between any provision of (.1) above, the authorities
having the most stringent provision will apply. Should a dispute arise in
determining the most stringent requirement, the Departmental
Representative will advise on the course of action to be followed.

WORK PERMITS

Obtain specialty permits related to project before start of work.

FILING OF NOTICE

The Prime Contractor shall submit a Notice of Project to the Provincial
authorities.

Provide copies of all notices to the Departmental Representative.

SITE SPECIFIC SAFETY PLAN
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A Conduct a site-specific hazard assessment based on a review of

Contract documents, required work, and all project work sites. Identify
any known and potential health risks and safety hazards.

2 Develop, implement, and enforce the Site Specific Safety Plan based on
hazard assessment, including, but not limited to, the following:

A Primary requirements:
A Contractor's safety policy.
2 Identification of applicable compliance obligations.
3 Definition of responsibilities for project safety/organization

chart for project.

4 General safety rules for project.

5 Job-specific safe work, procedures.

.6 Inspection policy and procedures.

7 Incident reporting and investigation policy and
procedures

.8 Occupational Health and Safety
Committee/Representative procedures.

9 Occupational Health and Safety meetings.

.10 Occupational Health and Safety communication and
record keeping procedures.

A1 EGD Contractors Safety Handbook
2 Summary of health risks and safety hazards resulting from

analysis of hazard assessment, with respect to site tasks and
operations which must be performed as part of the work.

3 List hazardous materials to be brought on site as required by
work.
4 Indicate Engineering and administrative control measures to be

implemented at the site for managing identified risks and
hazards.
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5 Identify personal protective equipment (PPE) to be used by
workers.
.6 Identify personnel and alternates responsible for site safety and
health.
Ve Identify personnel training requirements and training plan,

including site orientation for new workers.

3 Develop the Site Specific Safety Plan in collaboration with all
subcontractors. Ensure that work/activities of subcontractors are
included in the hazard assessment and are reflected in the plan.

4 Revise and update Site Specific Safety Plan as required, and re-submit
to the Departmental Representative for review.

5 Departmental Representative's review: the review of the contractors’
Site Specific Safety Plan by PWGSC shall not relieve the Contractor of
responsibility for errors or omissions in final Site Specific Safety Plan or
of responsibility for meeting all requirements of construction and
Contract documents.

1.15 EMERGENCY PROCEDURES
A List standard operating procedures and measures to be taken in

emergency situations. Include an evacuation plan and emergency
contacts (i.e. names/telephone numbers) of:

A Designated personnel from own company.

2 Regulatory agencies applicable to work and as per legislated
regulations.

3 Local emergency resources.

4 Departmental Representative and other PWGSC staff as
required.
(Reference: See EGD Contractors Safety Handbook)
2 Include the following provisions in the emergency procedures:

A Notify workers and the first-aid attendant, of the nature and
location of the emergency.

2 Evacuate all workers safely.

3 Check and confirm the safe evacuation of all workers.
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4 Notify the fire department or other emergency responders.
5 Notify adjacent workplaces or residences which may be affected

if the risk extends beyond the workplace.
.6 Notify Departmental Representative and PWGSC site staff.

3 Provide written rescue/evacuation procedures as required for, but not
limited to:

A Work at high angles.

2 Work in confined spaces or where there is a risk of entrapment.
3 Work with hazardous substances.

4 Underground work.

5 Work on, over, under and adjacent to water.

.6 Workplaces where there are persons who require physical

assistance to be moved.

4 Design and mark emergency exit routes to provide quick and
unimpeded exit.

5 At least once each year, emergency drills must be held to ensure
awareness and effectiveness of emergency exit routes and procedures,
and a record of the drills must be kept.

.6 Revise and update emergency procedures as required, and re-submit to
the Departmental Representative.

1.16 HAZARDOUS PRODUCTS

A Comply with requirements of Workplace Hazardous Materials
Information System (WHMIS) regarding use, handling, storage and
disposal of hazardous materials, and regarding labeling and provision of
Material Safety Data Sheets (MSDS) acceptable to the Departmental
Representative and in accordance with the Canada Labour Code.

2 Where use of hazardous and toxic products cannot be avoided:
A Advise Departmental Representative beforehand of the

product(s) intended for use. Submit applicable MSDS and
WHMIS documents as per Section 01 33 00.
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2 In conjunction with Departmental Representative, schedule to
carry out work during "off hours" when tenants have left the

building.
3 Provide adequate means of ventilation in accordance with NMS

Sections as indicated in Section 00 01 10

1.17 OFF SITE CONTINGENCY AND EMERGENCY RESPONSE PLAN

A Prior to commencing Work involving handling of hazardous materials,
develop off site Contingency and Emergency Response Plan.

2 Plan must provide immediate response to serious site occurrence such
as explosion, fire, or migration of significant quantities of toxic or
hazardous material from Site.

3 Notification of fire departments [4.17 — Worksafe BC Regulations Part 4
Buildings, Structures, Equipment, and Site Conditions]

(1) An employer having at a workplace hazardous products
covered by WHMIS, explosives, pesticides, radioactive material,
consumer products or hazardous wastes in quantities which may
endanger firefighters, must ensure the local fire department is
notified of the nature and location of the hazardous materials or
substances and methods to be used in their safe handling.

(2) Subsection (1) does not apply to a workplace

(a) where materials are kept on site for less than 15 days if the
employer ensures an alternative effective means for notification
of fire departments is in place in the event of fire or other
emergency, or

(b) which is not within the service area of a fire department.
[Amended by B.C. Reg. 30/2015, effective August 4, 2015.]

1.18 PERSONAL PROTECTIVE CLOTHING AND EQUIPMENT

A Work shall be performed in compliance with Part 8 - Personal Protective
Clothing and Equipment, and Part 5 — Chemical Agents and Biological Agents,
(as applicable) Worksafe B.C. OHS Regulations.

1.19 ASBESTOS HAZARD

A Modifications to spray- or trowel-applied asbestos surfaces can be hazardous to
health.
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2 Removal and handling of asbestos will be performed as per Worksafe B.C.

1.20

1.21

1.22

1.23

1.24

Regulations Part 6 Substance Specific Requirements Asbestos and all
applicable regulations.

PCB REMOVALS

Mercury-containing fluorescent tubes and ballasts which contain polychorinated
biphenyls (PCBs) are classified as hazardous waste.

When applicable, remove, handle, transport and dispose of as indicated in
Section 00 01 10.
REMOVAL OF LEAD-CONTAINING PAINTS

All paints containing TCLP lead concentrations above 5 ppm are classified as
hazardous.

Carry out demolition and any other activities involving lead-containing paints in
accordance with Worksafe B.C. Regulations Part 6 Substance Specific
Requirements Lead and all applicable regulations.

SILICA

Carry out work in accordance with Worksafe BC regulations

ELECTRICAL SAFETY REQUIREMENTS

Comply with authorities and ensure that, when installing new facilities or
modifying existing facilities, all electrical personnel are completely familiar with
existing and new electrical circuits and equipment and their operation.

A Before undertaking any work, coordinate required energizing and de-
energizing of new and existing circuits with Departmental
Representative.

2 Maintain electrical safety procedures and take necessary precautions to

ensure safety of all personnel working under this Contract, as well as
safety of other personnel on site.

3 develop, implement and enforce a communication plan with

Departmental representative and EGD maintenance staff for all
electrical work and lockout procedures.

ELECTRICAL LOCKOUT
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A Develop, implement and enforce use of established procedures to provide

electrical lockout and to ensure the health and safety of workers for every event
where work must be done on any electrical circuit or facility.

2 Prepare the lockout procedures in writing, listing step-by-step processes to be
followed by workers, including how to prepare and issue the request/
authorization form. Have procedures available for review upon request by the
Departmental Representative.

3 All electrical isolation procedures will be prepared and performed by EGD
electrical staff and will be reviewed with contractors in detail during a safety
tailboard meeting prior to the application of contractor’s personal locks and
commencement of work

4 Keep the documents and lockout tags at the site and list in a log book for the
full duration of the Contract. Upon request, make such data available for
viewing by Departmental Representative or by any authorized safety
representative.

5 All contractors must have their own personal locks and tags that contain their
name and contact information that will be applied to the EGD electrical staff’'s
lockout procedures.

1.25 OVERLOADING

A Ensure no part of work is subjected to a load which will endanger its safety or
will cause permanent deformation.

1.26 FALSEWORK

A Design and construct falsework in accordance with CSA S269.1-1975 (R2003).

1.27 SCAFFOLDING

A Design, construct and maintain scaffolding in a rigid, secure and safe manner,
in accordance with CSA Z797-2009 and B.C. Occupational Health and Safety
Regulations.

1.28 CONFINED SPACES

A Carry out work in confined spaces in compliance with Worksafe B.C. Part 9

Confined Spaces and CSA Z1006-10 Management of Work in Confined Space.
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A In-ground electrical vaults and high-voltage pits covered under this

1.29

1.30

1.31

1.32

1.33

contract are defined as CONFINED SPACE.
RESTRICTED ACCESS

Contractor shall perform a hazard assessment and develop an appropriate
restricted access entry and emergency rescue plan in accordance with
Worksafe B.C. regulations.

CONFINED SPACE AND RESTRICTED SPACE OUTSIDE OF
DEFINED WORK SITE

Carry out work in confined spaces in compliance with Worksafe B.C. Part 9
Confined Spaces and CSA Z1006-10 Management of Work in Confined Space.
Coordinate all confined space entry work with PWGSC Departmental
Representative through the contractor’s confined space entry permit system.

Contractor shall perform a hazard assessment and develop an appropriate
restricted access entry and emergency rescue plan in accordance with
Worksafe B.C. regulations. Coordinate all restricted access space entry work
with the Departmental Representative prior to entry.

The Contractor is required to provide a reasonable amount of time to the
Departmental Representative for making arrangements for entry and/or access
to Confined Space or Restricted Access spaces located outside the designated
worK site.

POWDER-ACTUATED DEVICES

Use powder-actuated devices in accordance with ANSI A10.3 only after receipt
of written permission from the Departmental Representative.

FIRE SAFETY AND HOT WORK

Coordinate all hot work with Departmental Representative through the
contractors’ hot work permit system.

Obtain Departmental Representative's authorization before any welding, cutting
or any other hot work operations can be carried out on site.

Hot work includes cutting/melting with use of torch, flame heating roofing
kettles, or other open flame devices and grinding with equipment which
produces sparks.

FIRE SAFETY REQUIREMENTS

December 2019



Public Works and Government Services Canada (PWGSC) 013533
Esquimalt Graving Dock

High Voltage Maintenance FY19/20 HEALTH AND SAFETY REQUIREMENTS
Project No. R.106345.001 Page 13 of 14

A

1.34

1.35

1.36

Store oily/paint-soaked rags, waste products, empty containers and materials
subject to spontaneous combustion in ULC approved, sealed containers and
remove from site on a daily basis.

Handle, store, use and dispose of flammable and combustible materials in
accordance with the National Fire Code of Canada.

FIRE PROTECTION AND ALARM SYSTEM
Fire protection and alarm systems shall not be:
A Obstructed.
2 Shut off.
3 Left inactive at the end of a working day or shift.

Do not use fire hydrants, standpipes and hose systems for purposes other than
firefighting.

Be responsible/liable for costs incurred from the fire department, the building
owner and the tenants, resulting from false alarms.

UNFORESEEN HAZARDS
Should any unforeseen or peculiar safety-related factor, hazard or condition
become evident during performance of the work, immediately stop work and
advise the Departmental Representative verbally and in writing.

POSTED DOCUMENTS

Post legible versions of the following documents on site:

A Site Specific Safety Plan.

2 Sequence of work.
3 Emergency procedures.
4 Site drawing showing project layout, locations of the first-aid station,

evacuation route and marshalling station, and the emergency
transportation provisions.

5 Notice of Project.
.6 Floor plans or site plans.
7 Notice as to where a copy of the Workers' Compensation Act and

Regulations are available on the work site for review by employees and
workers.
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1.37

1.38

.8 Workplace Hazardous Materials Information System (WHMIS)
documents.

9 Material Safety Data Sheets (MSDS).

10 List of names of Health and Safety Coordinator, Joint Health and Safety
Committee members, or Health and Safety Representative, as
applicable.

A1 Electrical installation permit for project work.

Post all Material Safety Data Sheets (MSDS) on site, in a common area, visible
to all workers and in locations accessible to tenants when work of this Contract
includes construction activities adjacent to occupied areas.

Postings should be protected from the weather, and visible from the street or
the exterior of the principal construction site shelter provided for workers and
equipment, or as approved by the Departmental Representative.

MEETINGS

Attend health and safety pre-construction meeting and all subsequent meetings
called by the Departmental Representative.

All personnel employed by the contractor and its subcontractors shall attend the
EGD Safety Orientation presentation prior to starting work at the EGD Work
Site.

CORRECTION OF NON-COMPLIANCE

Immediately address health and safety non-compliance issues identified by the
Departmental Representative.

Provide Departmental Representative with written report of action taken to
correct non-compliance with health and safety issues identified.

The Departmental Representative may issue a "stop work order" if non-
compliance of health and safety regulations is not corrected immediately or
within posted time. The General Contractor/subcontractors will be responsible
for any costs arising from such a "stop work order".

END OF SECTION
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1 General

1.1 INSTALLATION AND REMOVAL

1.2

1.3

1.4

1.5

Provide temporary utilities controls to execute work expeditiously.

Remove from site all such work after use.

Lighting and 120V 15A general-use receptacles will be available within the
substation work areas supplied by EGD stand-by generators. During
maintenance of the ATS’s, contractors will be required to supply their own
portable generators to supply temporary lighting and power for their own use
TEMPORARY HEATING AND VENTILATION

Provide temporary heating as required during shutdown work, including
attendants, maintenance, and fuel.

TEMPORARY POWER AND LIGHT

Provide and pay for portable generator and fuel during shutdown work for
temporary lighting and operating power tools.

TEMPORARY COMMUNICATION

Contractor to provide a means of communication for all workers performing work
on site (cellular phone, radio, etc).

FIRE PROTECTION

Provide and maintain temporary fire protection equipment during performance of
Work required by insurance companies having jurisdiction and governing codes,
regulations, and bylaws.

Burning rubbish and construction waste materials is not permitted on site.
Portable fire extinguishers are available on site, located near each exit door on
every level of the substation work areas.

Products

Not used

Execution
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A Not used

END OF SECTION
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1 General

1.1 RELATED SECTIONS

1.2

1.3

1.4

Section 01 11 55 General Instructions

Section 01 33 00 - Submittal Procedures
DESCRIPTION OF WORK

Refer to Section 01 11 55 General Instructions
QUALIFICATION OF CONTRACTOR

Employ only personnel who are qualified and experienced in high voltage work.
Personnel must be familiar with the equipment and maintenance procedures
necessary to complete the work as specified herein. Personnel must have
continuous work experience with at least 5 high voltage projects of similar scope
within the past 5 years.

Provide evidence of relevant experience and accreditation of at least 2 personnel
who would be assigned to perform work as specified.

Retain the services of a qualified Testing Agency to carry out the tests and
calibration as required herein. The Testing Agency shall be familiar with NETA
Standards as specified herein and shall have accreditation equivalent to a full
NETA member company.

Submit detailed records of tests and calibrations for each device for
Departmental Representative’s review and records.

CODES AND STANDARDS

Perform work in accordance with the Workers’ Compensation Board and the
latest edition of the National Building Code of Canada (NBC), the Fire Code of
Canada (FCC), Canadian Electrical Code (CEC), and any other code of
provincial or local application provided that, in any case of conflict or
discrepancy, the more stringent requirements shall apply.

Maintenance and Testing work shall be conducted in accordance with NETA
MTS-2019, Standard for Maintenance Testing Specifications for Electrical Power
Equipment and Systems. It is expected that the Contractor will have access to a
copy of this document.
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2 Areas and Equipment Covered by this Contract

The following is a list of equipment that shall be tested under the scope of the project, divided
into three areas of testing. A fourth section identifies general maintenance to be performed in
all areas of work.

2.1 SERVICE ENTRANCE SUBSTATION (SES)

A See SES single line diagram in Appendix B:

- SES-10-00 — Service Entrance Substation MV Single Line
Diagram, Rev 5

- SES-10-01 — Service entrance Substation LV Single Line
Diagram, Rev 5

- SES-11-01 — Service Entrance Substation MV Protection
Single Line Diagram (1 of 5), Rev 5

- SES-11-02 — Service Entrance Substation MV Protection
Single Line Diagram (2 of 5), Rev 5

-  SES-11-03 — Service Entrance Substation MV Protection
Single Line Diagram (3 of 5), Rev 5

- SES-11-04 — Service Entrance Substation MV Protection
Single Line Diagram (4 of 5), Rev 5

- SES-11-05 — Service Entrance Substation MV Protection
Single Line Diagram (5 of 5), Rev 5

2 T6-SES-SP-12-1
A 3MVA/4MVA, 600V - 25/12.5kV KNFN Transformer for Generator

3 1 MW Load Bank and controller
A 600V, 3W, 1100A, fed from 6SES-SP-0

4 6SES-1
A 1600A, 600V breaker, fed from T25/12SES-1

5 T25/12SES-1
A 750/1000kVA ANN/ANF 25/12.5kV — 600/347V transformer

.6 SES Battery Bank and Battery Charger
A Fed from SES DC Charger 2SES-SP-1

7 Automatic Transfer Switch
A Fed from 6SES-1/Generator

.8 SES Switchgear Lineup
A 1200A, 25kV, two buses and bus-tie
2 Switchgear equipment includes all relays, buses, LEDs, PM8000
metering, including PTs and CTs, earthing switches and mechanical
linkage, all internal cables and cable components such as surge
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arrestors, and all other equipment within the switchgear not specifically
listed
3 Confirm that all equipment within the switchgear is rated for 25kV

9 All High Voltage cabling incoming or outgoing from the SES. All cables shall be
confirmed to be 25kV rated, and include:

A Main High Voltage cable incoming from the Department of National
Defence. Cable routes from the SES to the EGD property line at manhole
101HV

2 All outgoing HV feeder cables from the SES

10 Substation grounding system
A1 Lightning protection system

A2 Inspection and cleaning of the cable pulling vaults underneath the switchgear
equipment

2.2 PUMP HOUSE SUBSTATION (PHS)

A See PHS single line diagram in Appendix B

- PHS-10-00 — Pumphouse Substation MV Single Line
Diagram (1 of 3), Rev 5

- PHS-10-01 — Pumphouse Substation MV Single Line
Diagram (2 of 3), Rev 5

- PHS-10-02 — Pumphouse Substation MV Single Line
Diagram (3 of 3), Rev 5

- PHS-10-083 — Pumphouse Substation LV Single Line
Diagram, Rev 5

- PHS-11-00 — 25/12 PHS Protection Single Line Diagram,
Rev 5

- PHS-11-01 — 2.4PHS Protection Single Line Diagram, Rev
5

- PHS-11-083 — 2.4PHS - MCC1 Protection Single Line
Diagram (1 of 2), Rev 5

- PHS-11-04 — 2.4PHS - MCC1 Protection Single Line
Diagram (2 of 2), Rev 5

- PHS-11-05 — 2.4PHS - MCC2 Protection Single Line
Diagram (1 of 2), Rev 5

- PHS-11-06 — 2.4PHS — MCC2 Protection Single Line
Diagram (2 of 2), Rev 5

2 PHS 2400V Compressor #1 and #3
A Work includes electrical motor testing only. Mechanical testing is not part
of the scope of this work
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3 Main Pumps #1, #2, and #3. 1000hp, 208FLA, 2.2kV

10

11

A2

13

14

15

.16

A Equipment includes motor starters, disconnect equipment, vacuum
contactors, starting resistors, surge arresters, autotransformers, and any
other electrical equipment associated with the pump

Main PHS Switchgear Lineup

A 1200A, 25kV, 3 phase bus

2 Switchgear equipment includes all relays, buses, LEDs, PM8000
metering, including PTs and CTs, earthing switches and mechanical
linkage, all internal cables and cable components such as surge
arrestors, and all other equipment within the switchgear not specifically
listed

3 Confirm that all equipment within the switchgear is rated for 25kV

Auxiliary Pumps #1 and #2. 200hp, 50FLA, 2.3kV
MCC1 and MCC2, 2.4kV switchgear

T25/12PHS-1
A 5000/6667kVA, 25/12.5kV — 2400/1386V including transformer
temperature control unit

T25/12PHS-2
A 750/1000kVA, 25/12.5kV — 347/600V including transformer temperature
control unit

T6PHS-1
1 500/667kVA, 2400/1386V — 600V

PHS Battery Bank and Battery Charger
A Fed from PHS DC Charger 2PHS-SP-A

6PHS-1 Main Breaker
A 1200A, 600V. Fed from T25/12PHS-2

Automatic Transfer Switch
A Fed from 6PHS-1/Generator

Neutral Ground Resistors
Lightning Arrestors

Substation grounding system

Check spare cells in MCC1 and MCC2, including all relays, contactors, and other
components.
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23 SOUTH SIDE SUBSTATION (SSS)

A See SSS single line diagram in Appendix B

- SSSR-10-00 — 25/12SSSR Single Line Diagram, Rev 5

- SSSR-10-01 — 2.4SSSR Single Line Diagram, Rev 5

- SSSR-10-02 — 4SSSR-1 and 4SSSR-2 Single Line
Diagram, Rev 5

- SSSR-10-03 — 6SSSR-1 Single Line Diagram, Rev 53

- SSSR-11-00 — 25/12SSSR HV Protection Single Line
Diagram (1 of 3), Rev 5

- SSSR-11-01 — 25/12SSSR HV Protection Single Line
Diagram (2 of 3), Rev 5

- SSSR-11-02 - 25/12SSSR HV Protection Single Line
Diagram (3 of 3), Rev 5

- SSSR-11-083 — 2.4SSSR HV Protection Single Line
Diagram, Rev 5

- SSSR-13-00 — T25/12SSSR-10 Tap Changer Interlocking
Diagram

2 6SSSR-1-21 Air Compressor 4 Circuit Breaker
A 1200A, 600V

3 4SSSR-1-01 Circuit Breaker
A 4000A, 480V

4 4SSSR-2-05 Circuit Breaker
A 1200A, 480V

5 SSS 1000kVAR 10-step Power Factor Correction and Harmonic Filter Bank
A Maintenance will include inspection of the intermittent contactor, which is
reported to be not functioning at full capacity
A EGD Electrical Department has noted that step #8 specifically is
making noises.

.6 4SSSR-REG-01 and 4SSSR-REG-02
A 2000A splitter, Sec 2/3 Center
2 3000A bus, 600V

v 4SSSR-REG-03
A This piece of equipment is optional and shall be discussed with EGD staff
before maintenance is performed on it

.8 i-Gard Ground Fault protection systems for both 480V and regulated supplies

9 SSSR Battery Bank and Battery Charger
A Fed from SSSR DC Charger 2SSSR-SP-1
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.10 Main SSS Switchgear Lineup

11

A2

13

14

15

.16

A7

18

19

.20

.21

A 1200A, 25kV, 3 phase bus

2 Switchgear equipment includes all relays, buses, LEDs, PM8000
metering, including PTs and CTs, earthing switches and mechanical
linkage, all internal cables and cable components such as surge
arrestors, and all other equipment within the switchgear not specifically

listed
3 Confirm that all equipment within the switchgear is rated for 25Kv
2.4SSSR

A 1200A, 2400V 3phase switchgear
Neutral grounding resistors
Station grounding system

25/12SSSR-Reg
A 3 x 432kVA, 25kV/14.4kV, 32 x 5/8% taps

25/12SSSR-Reg-BP

T25/12SSSR-1
A 3000/4000kVA ANAF, 25/12.5kV — 480V transformer including
transformer temperature control unit

T25/12SSSR-2
A 750/1000kVA ANAF, 25/12.5kV — 2.4/1.386kV transformer including
transformer temperature control unit

T25/12SSSR-7
A 2250/3000kVA ANAF, 25/12.5kV — 600/347V transformer including
transformer temperature control unit

T25/12SSSR-8
A 750/1000kVA ANAF, 25/12.5kV — 208/120V transformer including
transformer temperature control unit

T25/12SSSR-10
A 3000/4000kVA ANN/AFF, 25/12.5kV — 515/297V transformer including
transformer temperature control unit

Offload Tap Changer
A Secondary Voltages include:
- 515V —-421.4V

- 539.5V -441.4V
- 566.5V —463.5V
- 596.3V —487.9V
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2.4

- 629.4V -515.0V

GENERAL TO ALL AREAS
Inspect all grounds on MCCs for personnel grounding

Inspect portable grounding trucks
Clean all internal HV equipment with portable HEPA filter vacuum
Inspection and cleaning of all high voltage cable pits

Review existing HV equipment O&M Manuals to determine regular maintenance
schedule

Allow for infra-red scanning at maximum possible loads to detect-hot spots.
Coordinate this work with EGD Electrical Department.

Submission of test reports and mark-ups of existing documentation, including
single line diagrams and coordination study graphs.

Work for all equipment shall include the following:
A Visual Inspection and Functional Testing of equipment.

2 Thermographic/infra-red inspection of load-carrying components
including switchgear, cable connections, circuit breakers, and
transformers during high-load period. Coordination with the EGD
Electrical Department must be done to ensure that the maximum possible
loads are being supplied during thermographic/infra-red testing.
Wherever possible, infra-red scanning shall occur prior to commencing
maintenance work to identify hot spots that can be reviewed and
addressed during hands on maintenance period.

3 Electrical maintenance of equipment, including measurement, calibration,
adjustments, lubrication, and replacement of worn parts.

4 Preparation of a Maintenance Test plan for review by the Departmental
Representative. The plan will outline all equipment to be tested, indicate
the tests required, and describe whether the equipment is to be removed
from service. The plan will also indicate the maintenance work to be
done, estimated times each piece of equipment will be out of service, and
provide a space for comments because of tests and maintenance.

5 A Completion Report will be prepared and submitted to the Departmental
Representative at the completion of the work. The report shall summarize
the work done, recommend upgrades, and highlight any issues requiring
further action.
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.6 Protective Relay testing in accordance with the requirements outlined

3.1

3.2

herein. Refer to the Attached Appendix A, Public Works & Government
Services Canada — Existing Electrical Equipment Settings, indicating the
type of existing equipment. Include as-modified mark-ups of coordination
curves wherever as-found device settings are modified or differ from as-
left settings of Appendix A.

7 Mark-up drawings contained in Appendix B, including as-found and/or as-
modified data on all circuit components included in the work, and
investigate and mark-up of items identified on the drawings. Submit
marked-up drawings to Departmental Representative with Completion
Report.

Execution

GENERAL

Complete the work as per schedule.

Arrange for equipment shutdowns with Departmental Representative.

Do not undertake extra work such as equipment repairs without prior approval of
the Departmental Representative.

Verify the electrical system configuration and component device ratings are as
per the attached Single-Line Diagrams (SLDs) in Appendix B. Mark up the SLDs
with any noted changes and deliver to the Departmental Representative at the
completion of the work.

Provide test reports for all equipment tested in a complete and organized format.
TESTING AND MAINTENANCE

High Voltage Switchgear

A Perform Visual and Mechanical Inspections per NETA Clause 7.1.1.

2 Perform Electrical Tests per NETA Clause 7.1.2 with Test Values per
NETA Clause 7.1.3.

3 Perform air circuit breaker inspection and test procedures per NETA
Clause 7.6.1.3

4 Perform oil circuit breaker inspection and test procedures per NETA
Clause 7.6.2.

Protective Relays

A Perform Visual and Mechanical Inspections per NETA Clauses 7.9.1 and
7.9.2.

2 Perform Electrical Tests per NETA Clauses 7.9.1 and 7.9.2.
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3 Instrument Transformers

3.3

10

A Perform Visual and Mechanical Inspections per NETA Clause 7.10.1.

2 Verify the PT and CT ratios and polarities are as per the SLD. If different,
mark up the SLD with the correct values.

3 Perform Electrical Tests per NETA Clauses 7.10.2, with Test Values per
NETA Clause 7.10.3.

Metering Devices
A Perform Visual and Mechanical Inspections per NETA Clause 7.11.1.
2 Perform Electrical Tests per NETA Clause 7.11.2.

High Voltage Cables
A Perform Visual and Mechanical Inspections per NETA Clause 7.3.3.1.

Transformer, Liquid-Filled

A Perform Visual and Mechanical Inspections per NETA Clause 7.2.2.1.

2 Perform Electrical Tests per NETA Clause 7.2.2.2 with Test Values per
NETA Clause 7.2.2.3. Compare historical results for each transformer.

3 Contractor shall perform oil sample analysis for all liquid-filled
transformers and provide to EGD for future baseline reference

Transformer, Dry Type
A Perform Visual and Mechanical Inspections per NETA Clause 7.2.1.2.1.
2 Perform Electrical Tests per NETA Clause 7.2.1.2.2.

Neutral Grounding Resistor, Dry Type
A Perform visual and mechanical inspections and cleaning.
2 Perform resistance measurements using low-resistance ohmmeter.

Direct Current System

A Perform Visual and Mechanical Inspections per NETA Clause 7.18.1.3.1
and 7.18.2.1.1.

2 Perform Electrical Tests per NETA Clause 7.18.1.3.

Ground Fault Relay System

A Test, calibrate, and verify the control wiring for 480V FPE DSP MKII and
150-tonne crane gantry FPE DSP Mark Il ground fault relays as listed.

2 Provide written report.

CONTRACTOR'S TOOLS AND EQUIPMENT

In addition to all testing instruments and equipment, make the following

equipment and tools available for the duration of the work.

A Minimum of 1 high-voltage hot sticks, 1m long extendable to 2m, Pfisterer
Part No. 364-169-170 or equal.
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2 Minimum of 2 x 3-phase grounding cable sets with 70 mm? cable, 1.5m

phase lengths, 3m ground length, complete with 3 hot stick-applied and
1 hand-applied ground clamp, Pfisterer Part No. 368-620-070 or equal.

2 All equipment used during the performance of the work shall be CSA certified.

A Submit calibration reports for all testing equipment to be used a minimum
of one week prior to the start of work.

END OF SECTION

December 2019



Public Works and Government Services Canada (PWGSC)

Esquimalt Graving Dock

High Voltage Maintenance FY19/20 LIST OF APPENDICES
Project No. R.106345.001 Page 1 of 1

APPENDICES

Appendix A Public Works & Government Services Canada — Existing Electrical
Equipment Settings

Appendix B Reference Drawings
Appendix C  EGD Lockout Policy, Procedures & Records
Appendix D EGD Environmental Best Management Practices

Appendix E  Preliminary Hazard Assessment Form
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DATE: 2016-11-27 PROJECT # |4517.81

Attention: Jean Wallace
EECOL Electric

500 Kelvin Road
Victoria, BC Canada

Project: Esquimalt Graving Dock
Reference: Service Entrance Substation (SES) Station Service Transformer/Low Voltage
Switchboard Commissioning Report

Ms. Wallace,

This report documents the site acceptance testing for the Esquimalt Graving Dock station
service transformer and low voltage switchboard. The testing and verification has been completed to the
requirements of the specifications in accordance with the Canadian Electrical Code (CEC) and the National
Electrical Testing Association (NETA).

GENERAL NOTES:

e The purpose of this report is to permit initial energization of T25/12SES-1 and 6SES-1
switchboard.

e This report is in addition to “4517.81_25/12SES SAT Report_20161108_Rev 2.0” submitted
November 17 2016 to permit energization 25/12SES medium voltage switchgear. Because
complete construction of the medium voltage cabling (25/12SES-14), station service transformer
(T25/12SES-1) and low voltage switchboard (6SES-1) was not complete prior to November 20"
2016, this equipment was not included in any previous reports.

REPORT

Prime Engineering Ltd. has substantially completed commissioning of this new installation for
equipment outlined under general notes. As per Section 36 of the Canadian Electrical Code, Part |, with
the exception of “Items Requiring Attention Prior to Energization” we hereby confirm that this
installation meets the following requirements:

1. The equipment in this substation is in compliance with applicable CSA standards as required by
CEC Rule 2-024 & BCSA Bulletin # B-E3 0710193

2. The operation of high voltage switches or disconnecting means is in accordance with CEC Rules
36-212, 36-214

info@primeeng.ca | Office: 250.590.8912 | Fax: 250.590.8917 | 1-717 Aldebury St. Victoria, BC VOA 5T2
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3. The station service transformer is adequately protected in accordance with CEC Rule 26-252,
where one of the following must be met:

a. The transformer has primary protection and secondary protection not set at more than
the following percentages of transformer rating (for transformers with percent
impedance not more than 7.5%):

Primary Side (Over 750V) Secondary Side (750V or Less)
Circuit Breaker Fuses Circuit Breaker or Fuse
600% 300% 250%

4. Switches, Fuses, and Breakers are adequately rated

5. Insulation testing of the transformer and cabling has been completed at 5000VDC for equipment
rated over 750VAC, and 1000VDC for equipment rated 750VAC and less.

6. The entire LV switchboard has been assembled and torqued as per the manufacturer’s
recommendations.

If there are any questions or concerns regarding the content of this report, please feel free to contact
myself as outlined below.

Sincerely,

Kevin Bjornson

Field Service Manager

prime engineering

ENGINEER . IMPLEMENT . MAINTAIN
#1-717 Aldebury street
Victoria, BC V9A 5T2

p: (250) 590-8912

c: (250) 893-9089

f: (250) 590-8917

e: kevin.bjornson@primeeng.ca
WWW.primeeng.ca
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Prime Engineering Ltd.
#1-717 Aldebury Street
Victoria, BC VOA 5T2
Phone: (250) 590-8912
Fax: (250) 590-8917
www.primeeng.ca

ADDITIONAL/SUPPORTING DOCUMENTATION

Item # | DWG/DOC#/NAME REV.# | COMMENTS

1 4517.81_2512SES SAT Report_20161108 2.0 Previously Submitted

2 4517.81_25_12SES-PR-14 4.0 T25/12SES-1 Protection Relay

3 4517.81_6SES-1CT Test Results 4.0 Vangaurd Test Reports for 25/12SES
CT’s

4 4517.81_6SES-1 SPE-1000 Report - SPE-1000 Testing/Inspection for
25/12SES modifications

5 4517.81_SES Commissioning Test - Test Equipment Calibration Certificates

Equipment Calibration Certificates for 25/12SES Testing
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‘ .> pen';-irl!ge?ig SITE: Esquimalt Graving Dock | LOCATION: SES
CLIENT: EECOL DATE: November 2016
HCINEER HPLEMERT, AT TECHNICIAN: | JS, KG, KB, CL JOB: | 4517.81
25/12SES-14 MEDIUM VOLTAGE CABLE TEST
MANUFACTURER: PRYSMIAN MFG. DATE: 2016
CIRCUIT ID: 25/125E5-14 FEEDS TO: T25/12SE5-1
CABLE TYPE/INSULATION: TRXPLE CONDUCTOR SIZE: 1/0 AWG
TEMPERATURE RATING:: 90C HUMIDITY/TEMPURATURE: 85%/14°C
LENGTH: 60m MAXIMUM TEST VOLTAGE: 31 KVAC RMS AT 0.1 HZ
AUTHORIZED BY: ERIK CHAMBERS (HOULE) | CABLE VOLTAGE RATING: 28KV
VISUAL INSPECTION
PASS/FAIL/N/A PASS/FAIL/N/A
CABLE TERMINATIONS: PASS SHIELD GROUNDING: SEE COMMENTS
STRESS CONES: PASS SHIELD CONTINUITY: PASS
CABLE SUPPORT: PASS
INSULATION RESISTANCE AT 15 KVDC
LINE A TO GROUND: 116.1GQ LINE A-B WITH C GROUNDED: 116.1GQ
LINE B TO GROUND: 138.8G0 LINE B-C WITH A GROUNDED: 138.8GQ
LINE C TO GROUND: 155.5GQ LINE C-A WITH B GROUNDED: 155.5GQ
TIME WITHSTAND TEST
TIME IN TESTKVAC | LINEANF | LINEA UA LINE B nF LINE B UA LINE C nF LINE C uA
MINUTES AT 0.1 HZ
1 31 5.9 112 6.0 116 6.1 119
2 31 5.9 115 5.9 116 6.1 118
3 31 5.9 115 6.0 116 6.1 119
4 31 5.9 115 6.0 116 6.1 119
5 31 5.9 115 6.0 116 6.1 119
6 31 5.9 115 6.0 116 6.1 119
7 31 5.9 115 6.0 116 6.1 119
8 31 5.9 115 6.0 116 6.1 119
9 31 5.9 115 6.0 116 6.1 119
10 31 5.9 115 6.0 116 6.1 119
11 31 5.9 115 6.0 116 6.1 118
12 31 5.9 115 6.0 116 6.1 118
13 31 5.9 115 6.0 116 6.1 118
14 31 5.9 115 6.0 116 6.1 118
15 31 5.9 115 6.0 116 6.1 118
AC INSULATION RESISTANCE LINE A LINE B LINE C
AT 0.1 HZ 30 MIN READING: 17GQ 17GQ 17GQ
EQUIPMENT ID
PE-VLF-1, PE-M-10
GENERAL COMMENTS

- TEST PERFORMED WITH ALL CABLES NOT UNDERTEST CONNECTED TO GROUND
- AT TIME OF TESTING CONCENTRIC NEUTRALS WERE NOT CONNECTED TO GROUND. THIS MUST BE COMPLETE PRIOR TO ENERGIZATION. TEMPPORARY GROUNDS
WERE APPLIED TO THE CONCENTRIC NEUTRALS FOR TESTING.

PRIM

E ENGINEERING — REVISION #4.0
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TECHNICIAN: | JS, KG, KB, CL ‘ JOB: | 4517.81

T25/12SES-1 TRANSFORMERS, DRY TYPE, AIR-COOLED, LARGE
Reference: NETA ATS-2013 Section: 7.2.1.2

CIRCUIT ID: T25/12SES-1 PHASES: 3 PHASE
FEEDS TO: 6SES-1 HIGH SIDE VOLTAGE: 25000/12500
SERIAL #: 1210038332 HIGH SIDE B.I.L.: 125KV/95KV
TYPE: ANN/ANF LOW SIDE VOLTAGE: 600/347
SIZE: 750KVA/1000KVA LOW SIDE B.I.L.: 10KV
PERCENT IMPEDANCE: 5.11 MANUFACTURER: JINPAN INTERNATIONAL
TEMPERATURE RISE: 115°C MFG. DATE: 2016
CONFIGURATION: DAB APARATUS TEMPERATURE: 20°C
TAP POSITION AS FOUND/ LEFT: c/C AMBIENT TEMPERATURE: 20°C
TEST AND/OR INSPECTION ACCEPTABLE RESULTS RESULT
Compare equipment nameplate data with drawings and specifications Pass/Fail PASS
Inspect physical and mechanical condition Pass/Fail PASS
Inspect anchorage, alignment, grounding and required area clearances Pass/Fail PASS
Verify that resilient mounts are free and that any shipping brackets
have been removed Pass/Fail PASS
Verify the unit is clean
Y Pass/Fail PASS
Verify control and alarm settings on temperature indicators Shall operate within manufacturer’s
¥ & P recommendations for specified settings PASS
Verify that the cooling fans operate and the fans have overcurrent
protection Pass/Fail PASS
Inspect bolted electrical connections for high resistance using either: 1. Investigate connection values that
1. Low-resistance ohmmeter deviate more than 50% from
2. Calibrated torque wrench similar connections PASS
2. Torqued to manufacturer’s data or
if absent than use table 100.12
Perform specific inspections and mechanical tests as recommended by
the manufacturer Pass/Fail PASS
Verify that as-left tap connections are as specified
y P P Pass/Fail PASS
Verify the presence of surge arresters
ythep g Pass/Fail PASS
Perform resistance measurements through bolted connections with a . . .
. . . Investigate connection values that deviate
low-resistance ohmmeter if applicable . . PASS
more than 50% from similar connections
Perform insulation-resistance tests for one minute winding to winding | Insulation-resistance values should be above
and each winding to ground manufacturers limits or if absent greater PASS
than table 100.5
Perform power factor tes:cs on all windings in accordance with test CHL on power transformers shall be 2% or
equipment manufacturer’s data o PASS
less and 5% or less for distribution

Page 7
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TECHNICIAN: | JS, KG, KB, CL JOB: | 4517.81

Turns-ratio test results shall not deviate
Perform turns ratio tests on all tap positions more than one-half percent from either
adjacent coils or calculated ratio

PASS

For a three-legged core transformer the

Perform an excitation current test typical current readings are two high and
one low

PASS

Temp corrected winding resistance values
Perform winding resistance test on all windings shall compare to within 1% of previous
results

PASS

If the core strap is insulated and removable, measure the insulation
resistance at 500VDC

Shall not be less than 1MQ at 500VDC

PASS

Verify correct secondary voltage, phase to phase and phase to neutral

L . Shall be in agreement with nameplate data
after energization but before loading & P

SEE COMMENTS

Neutral Grounding Resistor ratings and nameplate information match

shop drawings and design requirements Pass/Fail N/A
GENERAL COMMENTS
SECONDARY VOLTAGE VERIFICATIONS TO BE PERFORMED AFTER INITIAL ENERGIZATION
POWER FACTOR TEST RESULTS INCLUDED IN THIS REPORT ARE FROM FACTORY TESTING
April 2016 PRIME ENGINEERING — REVISION #4.0
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SITE: Esquimalt Graving Dock | LOCATION: SES
CLIENT: EECOL DATE: November 2016
TECHNICIAN: | JS, KG, KB, CL JOB: | 4517.81

T25/12SES-1 TRANSFORMER TEST AND INSPECTION

CIRCUIT ID: T25/12SES-1 PHASES: 3 PHASE

FEEDS TO: 6SES-1 HIGH SIDE VOLTAGE: 25000/12500
SERIAL #: 1210038332 HIGH SIDE B.I.L.: 125Kkv/95KV
TYPE: ANN/ANF LOW SIDE VOLTAGE: 600/347

SIZE: 750KVA/1000KVA LOW SIDE B.I.L.: 10kv
PERCENT IMPEDANCE: 5.11 MANUFACTURER: JINPAN INTERNATIONAL
TEMPERATURE RISE: 115°C MFG. DATE: 2016
CONFIGURATION: DAB APARATUS TEMPERATURE: 20°C

TAP POSITION AS FOUND/LEFT: c/c AMBIENT TEMPERATURE: 20°C

VISUAL INSPECTION AND COMMENTS

PASS/FAIL/N/A PASS/FAIL/N/A
CLEANLINESS: PASS LIGHTNING ARRESTERS: N/A
INSULATOR CONDITION: PASS COOLING AND FILTERS: PASS
VISUAL CORE INSPECTION: PASS TEMPERATURE SENSING DEVICE: PASS
OVERALL CONNECTION TIGHTNESS: PASS SIGNS OF OVERLOADING: N/A
TRANSFORMER TURNS RATIO HV TO LV
HV VOLTAGE WINDING VOLTAGE CONFIGURATION: 25000V
TAP POSITION A(3-4) B(2-4) C(2-5) D(1-5) E(1-6)
VOLTAGE 26250 25625 25000 24375 23750
CALCULATED RATIO: 75.648 73.847 72.046 70.245 68.444
H | 1 | H ‘ 3 | X | 1 ‘ X ‘ 0 75.826 74.068 72.221 70.384 68.633
EXCITING CURRENT — mA <ImA <imA <1mA <lmA <lmA
H | 5 | H ‘ 1 ‘ X ‘ 5 ‘ X ‘ 0 75.766 74.005 72.223 70.287 68.634
EXCITING CURRENT — mA <ImA <ImA <ImA <ImA <ImA
H | 3 | H ‘ ) | X | 3 ‘ X ‘ 0 75.857 74.013 72.188 70.296 68.634
EXCITING CURRENT — mA <1mA <ImA <1mA <ImA <ImA
HV VOLTAGE WINDING VOLTAGE CONFIGURATION: 12500V

TAP POSITION A(3-4) B(2-4) C(2-5) D(1-5) E(1-6)
VOLTAGE 13125 12813 12500 12188 11875
CALCULATED RATIO: 37.824 36.925 36.023 35.124 34.222
H | 1 | H ‘ 3 ‘ X ‘ 1 ‘ X ‘ 0 37.891 36.966 36.031 35.129 34.262
EXCITING CURRENT — mA 7mA 8mA 9mA 10mA 11mA
H | 5 | H ‘ 1 ‘ X ‘ 5 ‘ X ‘ 0 37.897 36.972 36.011 35.127 34.223
EXCITING CURRENT — mA 7mA 8mA 9mA 10mA 11mA
H | 3 | H ‘ ) ‘ X ‘ 3 ‘ X ‘ 0 37.887 36.979 36.018 35.151 34.270
EXCITING CURRENT — mA 7mA 8mA 9mA 10mA 11mA
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TECHNICIAN: | JS, KG, KB, CL JOB: | 4517.81

INSULATION RESISTANCE — (PERFORMED ON 12.5 KV CONFIGURATION)

HV TO GROUNDED LV LV TO GROUNDED HV HV & LV TO GND CORE — GND
TEST VOLTAGE: 5000VDC 1000VDC 1000VDC 500VDC
PI/DAR: 2.74/1.29 3.57/1.48 2.80/1.40 1.44/0.96
INSULATION VALUE: 827 GQ 1.847 TQ 858 GQ 15.25 GQ
TEMPERATURE CORRECTED: N/A N/A N/A N/A

WINDING RESISTANCE — (PERFORMED ON 12.5KV CONFIGURATION)

WINDINGS PARALLEL CONNECTED WITH TAP SET IN “C” (2-5) POSITION

HIGH VOLTAGE WINDING

H1 | H2 \ 1754.3mQ \ H2 \ H3 \ 1751.6mQ \ H3 \ H1 \ 1750.0mQ
LOW VOLTAGE WINDING
X1 | X0 \ 1.33mQ \ X2 \ X0 \ 1.32mQ \ X3 \ X0 \ 1.322mQ

NEUTRAL GROUNDING RESISTOR

MANUFACTURER N/A SERIAL NUMBER: N/A
VOLTAGE V L/N: N/A CURRENT RATING: N/A

N-G RATED OHMS: N/A DUTY RATING: N/A
ENCLOSURE RATING: N/A CT RATIO: N/A

VISUAL INSPECTION AND COMMENTS
PASS/FAIL/N/A PASS/FAIL/N/A
RESISTOR BANK CONDITION: N/A CT POLARITY AND SECONDARY CONNECTIONS: N/A
INSULATOR CONDITION: N/A NGR MONITOR AND CONNECTIONS N/A
GROUNDING AS PER DESIGN: N/A CT POLARITY AND CONNECTIONS: N/A
NEUTRAL CONNECTION: N/A OVERALL CONNECTION TIGHTNESS: N/A
NEUTRAL CABLE VOLTAGE RATING: N/A FILTERS AND COOLING: N/A
CLEANLINESS: N/A CLEANLINESS: N/A
ELECTRICAL TESTS

INSULATION RESISTANCE | TEST VOLTAGE MEGA OHMS RESISTANCE TEST TEST CURRENT OHMS
NGR: 1000VDC N/A N-G 1A N/A
NEUTRAL CABLE: 1000VDC N/A G-GROUND BUS 10A N/A

TEST EQUIPMENT ID

PE-M-10, PE-T-10, PE-D-10

GENERAL COMMENTS

April 2016 PRIME ENGINEERING — REVISION #4.0
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CLIENT: EECOL DATE: November 2016
TECHNICIAN: | JS, KG, KB, CL JOB: | 4517.81

Dry Type Transformer
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‘ .> en';r'ﬁ!ge?ig SITE: Esquimalt Graving Dock | LOCATION: SES
CLIENT: EECOL DATE: November 2016
S TECHNICIAN: | JS, KG, KB, CL JOB: | 4517.81
Session Test Date  12/05/2016 8:52:27 AM
Nameplate
Company Prime Engineering Serial Number *
Location EGD Special ID 4517.81
Division FAT Circuit Designation T25/12SES-1
Manufacturer JINPAN INTERNATIONAL Class ANN/ANF
Year Manufactured 2016 Type DryTypeTransformer
Mfr Location USA Winding Insulation Cast Coil
Coolant Select Coolant Weight 3600.00 KG
Tank Type Select Tank Type BIL 125 kv
Dry Tank Type NA VA Rating 750/1000
kv 25.00 or 12.50-0.600/0.347 Insulation Material Epoxy Mica
Overall Tests — Performed on 12.5kV High Voltage Configuration
# Insulation Test kV mA Watts|% Pf Meas. |Cap. Pf Tip UP IR Man.
1 CH+CHL 10.000 3.373 |0.184 (0.544 894.613 *
2 CH 10.000 0.942 |0.090 |0.955 249.814 *
3 CHL(UST) 10.000 2.430 |0.096 |0.397 644.573 *
4 CHL 0 2.431 |0.094 |0.385 644.799 *
5 CL+CHL 0.300 6.640 [0.273|0.411 1761.320 *
6 CL 0.300 4.209 |0.172(0.409 1116.540 *
7 CHL(UST) 0.300 2.431 |0.101|0.413 644.917 *
8 CHL 0 2.431 |0.101 |0.415 644.780 *
Excitation Tests — Performed on 12.5kV High Voltage Configuration
Manufacturer Type Position Found Position Left Oil Volume
DETC JST OFF LOAD A A NA
H1 H2 H2 H3 H3 H1
DETC | LTC | TestkV mA Watts X mA Watts X mA Watts X Method: Manual
A 3 52.029 391.911 L 89.949 664.697 L 85.108 | 629.757 L
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‘ . ’ p r' me SITE: Esquimalt Graving Dock | LOCATION: SES

engineering
CLIENT: EECOL DATE: November 2016

ENGINEER . IMPLEMENT. MAINTAIN

TECHNICIAN: | JS, KG, KB, CL JOB: | 4517.81

6SES-1 LOW VOLTAGE SWITCHBOARD TEST AND INSPECTION

MANUFACTURER: Schneider MFG. DATE: Date code: 16-34
CIRCUIT ID: 6SES-1 FEEDS TO: Distribution
TYPE: OF9 PROTECTION: Micrologic 6.0A
SERIAL #: 37100374-047 FAULT BRACING: 22KAIC
AMPACITY: 1000A VOLTAGE RATING: 600V
MAIN BREAKER INSPECTION
MAIN BREAKER SETTINGS PICKUP TIME DELAY 1T ON/OFF
LONG TIME: 0.63(1008A) 0.5 OFF
SHORT TIME: 4.0(4032A) 0.1 OFF
INSTANTANEOUS: 6(9600A) NA NA
GROUND FAULT: D(800A) 0.4 OFF
BREAKER RESISTANCES: LINE A LINE B LINEC
FUSE : NA NA NA
CONTACTS: 103 mQ 110 mQ 106 mQ
INSULATION LINE TO LINE: 102.9 GO 47.5 GO 94.0 GO
RESISTANCE LINE TO GROUND: 72.4 GO 40.3 GGQ 36.19 GO
AT 1000 VDC | ACROSS CONTACTS: 2.012TQ 3.281TQ 2.635TQ
SECONDARY BREAKER — SWITCH INSPECTION
ID TYPE FRAME SIZE TRIP SIZE SETTINGS FUNCTIONAL TEST
6SES-1-3 1 250A 225A VERIFIED PASS
6SES-1-4 J 250A 150A VERIFIED PASS
6SES-1-5 U 400A 300A VERIFIED PASS
6SES-1-6 L 400A 300A VERIFIED PASS
6SES-1-7 J 250A 150A VERIFIED PASS
6SES-1-8 1 250A 150A VERIFIED PASS
6SES-1-9 1 250A 150A VERIFIED PASS

REFER TO PROJECT POWER SYSTEM STUDY FOR FEEDER TRIP UNIT SETTINGS

METER VERIFIED: PASS ‘ CONTROL WIRING VERIFIED: PASS

EQUIPMENT ID

PE-D-10, PE-M-10, PE-BTK-3, PE-BTK-5

GENERAL COMMENTS

TIP UNIT TESTING PERFORMED WITH MANUFACTURES TEST DEVICES. RESULTS ARE A PASS/FAIL TEST. ALL TRIP UNITS
PASSED APPLICABLE TESTING.

FOR MICROLOGIC 6.2 AND 6.3 TRIP UNITS, FRONT PANEL SELF TEST ALSO PERFORMED

CIRCUIT BREAKER AND PANELBOARD RATINGS SUITABLE FOR THE APPLICATION

NEUTRAL GROUNDED AT ONE LOCATION IN SWITCHBOARD. NEUTRAL CT INSTALLATION VERIFIED.

SEPTEMBER 2016 | PRIME ENGINEERING — REVISION #4.0
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] SITE: EGD SUBSTATION: SERVICE ENTRANCE SUBSTATION (SES)
@ p rime LOCATION: VICTORIA SWITCHBOARD/PNL: |25/12SES
engineering CLIENT: EECOL DATE: 2016.11.09
ENEINEER MPLEMENT MAINTAIN TECHNICIAN: JSKB JOB NUMBER: 4517.81
TRANSFORMER PROTECTION RELAY
MANUFACTURER: SEL WINDING 1 CT RATIO : 10
CIRCUIT ID: 25/12SES-PR-14 NEUTRAL CT RATIO: 10
PART NUMBER: 0787EX1ACA1A75850330 VOLTAGE SENSING PT RATIO: 60
SERIAL NUMBER: 3161791295 WINDING 2 CT RATIO: 320
MANUFACTURED DATE: 2016 PROTECTED WINDING L-L VOLTS (kV) : 208
FIRMARE REVISION: R209 PT TRANSFORMER CONNECTION: WYE
CONTROL VOLTAGE (POWER SUPPLY): 125VDC WINDING 1 L-L VOLTS (kV): 12.5
CONTROL VOLTAGE (DIGITAL INPUTS): 125VDC WINDING 2 L-L VOLTS (kV): 0.6
IP ADDRESS: 10.1.16.21 TRANSFORMER MVA CAPACITY: 1
FRONT PANEL BAUD RATE/PASSWORD: 19200 SYSTEM PHASE ROTATION ABC
METER CHECK
TEST SET OUTPUT UNIT MAGNITUDE ANGLE RELAY INPUT UNIT EXPECTED RESULT
11 AMPS 4.62 0 IAW1 AMPS 46.2 46.2
12 AMPS 4.62 240 IBW1 AMPS 46.2 46.2
13 AMPS 4.62 120 ICW1 AMPS 46.2 46.2
L1 VOLTS 120 0 VA VOLTS 7200 7206
L2 VOLTS 120 240 VB VOLTS 7200 7208
L3 VOLTS 120 120 VC VOLTS 7200 7200
14 AMPS 3.01 -210 IAW?2 AMPS 963.2 963.1
I5 AMPS 3.01 -330 IBW?2 AMPS 963.2 962.8
16 AMPS 3.01 -90 ICW2 AMPS 963.2 962.7
KVA 997.92 999
KW 997.92 999
KVAR 0 2
PF 1 1
IOP PU 0 0
IRT PU 2 2
DIFFERENTIAL SETTINGS
TAP1 TAP2 us7pP 087P W1CTC W2CTC SLP1% SLP2%
4.62 3.01 10 0.2 0 1 18 50
2ND HARMONIC BLOCKING % 4TH HARMONIC BLOCKING % 5TH HARMONIC BLOCKING % HARMONIC HARMONIC BLOCK
RESTRAINT (Y/N) (Y/N)
15 15 35 N Y
DIFFENTIAL TEST RESULTS
UNRESTRAINED UNRESTRAINED
WINDNG 1 PICKUP RESTRAINED PICKUP WINDNG 2 PICKUP RESTRAINED PICKUP
TEST AMPS: 9.24 0.924 TEST AMPS: 10.42664 1.042664
MAX DEVIATION: 9.702 0.9702 MAX DEVIATION: 10.947972 1.0947972
MIN DEVIATION: 8.778 0.8778 MIN DEVIATION: 9.905308 0.9905308
LINE A RESULTS: 9.25 0.93 LINE A RESULTS: 10.43 1.03
LINE B RESULTS: 9.26 0.93 LINE B RESULTS: 10.43 1.03
LINE C RESULTS: 9.24 0.93 LINE C RESULTS: 10.43 1.03
DIFF TIMING: RESULTS: 33.7ms 47.4 ms DIFF TIMING: RESULTS: 33.4ms 43.8 ms
TEST NOTE: 87U SETTING REDUCED TO 2 FROM 10 FOR TEST
SLOPE 1 INITIAL CURRENT SIGNALS SLOPE 1 EXPECTED CURRENT SIGNALS SLOPE 1 RESULTS
RELAY INPUT MAGNITUDE ANGLE RELAY INPUT MAGNITUDE ANGLE MAGNITUDES IRT MEASURED
IAW1 9.691733333 0 IAW1 9.691733333 0 9.692 0.64
IBW1 9.691733333 -120 IBW1 9.691733333 -120 9.692 |IOP MEASURED
ICW1 9.691733333 120 ICW1 9.691733333 120 9.692 3.55
IAW2 6.314311111 -210 IAW2 4387911111 -210 4.384 SLOPE %
IBW2 6.314311111 -330 IBW2 4.387911111 -330 4.384 18.02816901
ICW2 6.314311111 -90 ICW2 4.387911111 -90 4.384
2ND HARMONIC BLOCKING
RELAY INPUT MAGNITUDE ANGLE FREQUENCY INCREASE EXPECTED VALUES RESULT BLOCK %
IAW1 5 0 60 5 5 15 28
IAW1 0 0 120HZ X 0.75 0.764
ATH HARMONIC BLOCKING
RELAY INPUT MAGNITUDE ANGLE FREQUENCY INCREASE EXPECTED VALUES RESULT BLOCK %
IAW1 5 0 60 5 5 1528
IAW1 0 0 240HZ X 0.75 0.764
5TH HARMONIC BLOCKING
RELAY INPUT MAGNITUDE ANGLE FREQUENCY INCREASE EXPECTED VALUES RESULT BLOCK %
IAW1 5 0 60 5 5 35.08
IAW1 0 0 300HZ X 1.75 1.754
OVERCURRENT SETTINGS
TYPE CURVE TYPE PICKUP TIME DIAL EM RESET (Y/N) DEFL’:‘&ZEME DEFINITE TIME DELAY
PHASE (WINDING 1): U4 5 2.5 N 9% 0.05
PHASE (WINDING 2): U4 3.2 2.6 N 12.5 0.11
RESIDUAL GROUND (WINDING 1): c3 3 0.7 N NA NA
RESIDUAL GROUND (WINDING 2): U4 NA NA N 2.5 0.4
NEUTRAL: NA NA NA N NA NA

PRIME ENGINEERING — REVISION #4.0




_ SITE: EGD SUBSTATION: SERVICE ENTRANCE SUBSTATION (SES)
@ p rime LOCATION: VICTORIA SWITCHBOARD/PNL: |25/12SES
engineering CLIENT: EECOL DATE: 2016.11.09
ENGINELR . IMPLEMENT. MAINTAIN TECHNICIAN: JSKB JOB NUMBER: 4517.81
OVERCURRENT TEST RESULTS — PHASE/RESIDUAL GROUND/NEUTRAL
PHASE (WINDNG 1) PICKUP 3X TAP 5X TAP INSTANTANEOUS TARGET PASS/FAIL
TEST AMPS: 5 15 25 105.6
TEST DURATION: 1.85 0.675 0.05
MAX DEVIATION: 5.25 1.9425 0.70875 0.0525
MIN DEVIATION: 4.75 1.7575 0.64125 0.0475
LINE A RESULTS: 5 1.845 0.673 NT PASS PASS
LINE B RESULTS: 5 1.845 0.673 NT PASS PASS
LINE C RESULTS: 5 1.845 0.673 NT PASS PASS
PHASE (WINDING 2) PICKUP 3X TAP 5X TAP INSTANTANEOUS TARGET PASS/FAIL
TEST AMPS: 3.2 9.6 16 13.75
TEST DURATION: 1.924 0.702 0.11
MAX DEVIATION: 3.36 2.0202 0.7371 0.121
MIN DEVIATION: 3.04 1.8278 0.6669 0.1045
LINE A RESULTS: 3.2 1.92 0.695 0.113 PASS PASS
LINE B RESULTS: 3.2 1.92 0.695 0.113 PASS PASS
LINE C RESULTS: 3.2 1.92 0.695 0.113 PASS PASS
RESIDUAL GROUND (WINDING 1) PICKUP 3X TAP 5X TAP INSTANTANEOUS TARGET PASS/FAIL
TEST AMPS: 3 9 15 NA
TEST DURATION: 7 2.3331 NA
MAX DEVIATION: 3.15 7.35 2.449755 NA
MIN DEVIATION: 2.85 6.65 2.216445 NA
RESIDUAL GROUND: |RESULTS: 3 7.01 2.333 NA PASS PASS
RESIDUAL GROUND (WINDING 2) PICKUP 3X TAP 5X TAP INSTANTANEOUS TARGET PASS/FAIL
TEST AMPS: NA NA NA 2.75
TEST DURATION: NA NA 0.4
MAX DEVIATION: NA NA NA 0.44
MIN DEVIATION: NA NA NA 0.38
RESIDUAL GROUND: [RESULTS: NA NA NA 0.4312 PASS PASS
NEUTRAL PICKUP 3X TAP 5X TAP INSTANTANEOUS TARGET PASS/FAIL
TEST AMPS: NA NA NA NA
TEST DURATION: NA NA NA
MAX DEVIATION: NA NA NA NA
MIN DEVIATION: NA NA NA NA
NEUTRAL: RESULTS: NA NA NA NA PASS PASS
POWER QUALITY TEST RESULTS — VOLTAGE
UNDERVOLTAGE PICKUP LEVEL 1 PICKUP LEVEL 2 .8 X PICKUP 1 .8 x PICKUP 2 TARGET PASS/FAIL
TEST VOLTS: 108 60 86.4 48
TEST DURATION: 2 0.1
MAX DEVIATION: 113.4 63 2.1 0.12
MIN DEVIATION: 102.6 57 1.9 0.095
UNDERVOLTAGE: RESULTS: 107.9 59.94 2.015 0.1168 PASS PASS
BREAKER FAIL TEST RESULT
BREAKER FAIL TEST RESULT PHASE A PHASE B PHASE C TARGET PASS/FAIL
TEST AMPS: 0.15 0.15 0.15
TEST DURATION: 0.5 0.5 0.5
MAX DEVIATION: 0.6 0.6 0.6
MIN DEVIATION: 0.475 0.475 0.475
BREAKER FAIL: PU RESULTS: 0.15 0.15 0.15 PASS PASS
BREAKER FAIL: TIMING RESULTS: 0.538 0.535 0.529 PASS PASS
TEST NOTE: BF PICK UP TEST PERFORMED VIA R_TRIG IN401. 3 PASE TEST, BASED ON POSITIVE SEQUENCE CURRENT > 0.02 X INOM
ADDITIONAL TESTS AND INSPECTIONS
DESCRIPTION RESULT DESCRIPTION RESULT
TRIP LED 1 LOGIC PASS VERIFY ALL DIGITAL INPUTS/OUPUTS (JUMPER/PULSE) PASS
TRIP LED 2 LOGIC PASS TIME DELAY TRIP OPERATION PASS
TRIP LED 3 LOGIC PASS TIME DELAY CLOSE OPERATION PASS
TRIP LED 4 LOGIC PASS LOCK PUSHBUTTON OPERATION PASS
TRIP LED 5 LOGIC PASS TRIP LOCKOUT/BLOCK CLOSE OPERATION PASS
TRIP LED 6 LOGIC PASS EARTHING SWITCH CLOSE BLOCK (ES CLOSED/UNKOWN STATUS) PASS
PB1A LED LOGIC NA EARTHING SWITCH TRIP (ES CLOSED/UNKOWN) PASS
PB1B LED LOGIC NA RELAY TROUBLE ALARM TO POWER METER PASS
PB2A LED LOGIC PASS PROGRAMABLE DISPLAY POINTS PASS
PB2B LED LOGIC PASS CHECK CONNECTIONS FOR TIGHTNESS PASS
PB3A LED LOGIC PASS FRAME GROUNDING PASS
PB3B LED LOGIC PASS CLEAR SEQUENTIAL EVENT RECORDER PASS
PB4A LED LOGIC NA CLEAR HISTORY PASS
PB4B LED LOGIC PASS DOWNLOAD SETTINGS (AS LEFT) AND COMPARE TO STUDY(S) PASS
EQUIPMENT ID
PE-RTS-4
GENERAL COMMENTS

ACCEPTABLE FOR SERVICE

PRIME ENGINEERING — REVISION #4.0
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Abbreviation

Definition

EGD Esquimalt Graving Dock

PWGSC Public Works and Government Services Canada

DND Department of National Defense

BCH British Columbia Hydro

WSP WSP Consulting Engineers

AES Applied Engineering Solutions

PENG Prime Engineering

SES Service Entrance Substation

POI Point of Interconnection

12F71 BCH designation for distribution line connecting to DND/EGD

25/12SES-PR-XX

Protection relay located in medium voltage equipment 25/12SES and numbered xx

25/12SES-XX

Circuit breaker located in medium voltage equipment 25/12SES and numbered xx

21 Distance Relay

25 Synchronizing or synchronism-check device
32 Directional power relay

47 Phase-Sequence Voltage Relay

50 Instantaneous Overcurrent

50AF Current supervised arc flash detection
50BF Current supervised breaker fail detection
51 AC time overcurrent relay

52 Circuit Breaker

86 Lockout Relay

87 Differential Relay

87B Bus differential relay

87L Line current differential relay

87T Transformer differential relay
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1 Scope

The scope of this document covers the protection requirements for 25/12SES “Service Entrance

Substation”. The following is a list of notes, assumptions and future clarifications required.

1.

10.

11.

Equipment located within 25/12SES has be designed/rated for 25kV (L-L) /14.4kV (L-N)
operating voltage, however will be configured for an initial operating voltage of

12.5KV (L-L)/7.2kV (L-N).

All protection settings are based on an initial system operating voltage of

12.5kV (L-L)/7.2kV (L-N). Attempts to obtain power system data on both future high capacity
25kV feeders from BCH were performed to no avail. Prior to any future conversions to 25kV the
contents in this document and any protection settings implemented must be reviewed and
altered as necessary.

25/12SES will initially be supplied via existing service from DND BCH Feeder 12F71. Protection
setting changes to the existing recloser will be required to achieve proper site co-ordination
prior to energization.

Three by 600V, 725kW future diesel generators proposed to connect to 25/12SES at the 12.5kV
or 25kV level thru one 4MVA step up transformer will not be implemented during this project.
Protection settings, control schemes, co-ordination studies and arc flash hazarad analysis will
need to be reviewed and updated prior to the generators being utilized for emergency
distribution to 25/12SES.

It is recommended that this document or equivalent information be produced to BCH so project
details and additional loading are taken into account on DND BCH Feeder 12F71. BCH will also
need to be notified of recloser setting alterations as described in the submitted document For
more information refer to EGD Service Entrance Substation & Pump House Substation Upgrade
Short Circuit and Coordination Analyses Rev 5.0

Distribution line parameters are subject to confirmation from BCH. Additional cable impedances
are estimated based on Tender drawings using ETAP typical values.

Future BCH-1 and BCH-2 high capacity feeders will not be implemented during this project.
Future SEL-411L protection relays for BCH-1 and BCH-2 will only be programmed with basic
power system data as part of this project. Until correct utility parameters are known for the
future systems, detailed protection settings for these devices will not be included in this report.
Section 3 will be reserved for these protection relays.

Key interlocking requirements for incoming sources to 25/12SES have been outlined on drawing
4517.12 SES-13-00_5.0.

Any feeder or incoming source that is reserved for future provisions will have overcurrent
settings reduced to the minimum values.

Any synchronism check elements for future EGD-SESS project generation or future high capacity
BCH feeder installations will need to be confirmed via high voltage phasing or other approved
methods prior to synchronization attempts between any two sources.
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2 DND 12F71 Service Entrance Protection (25/12SES-PR-01) SEL-751

2.1 Distribution Line Parameters

Distribution line lengths are estimate and subject to review. These parameter are not utilized for any protective functions.

SECTION 1-BCH SUBSTATION TO DND

Field Description Value Unit
Length 2.0 km
Conductor size 500 (ASCR) | kCMIL
Positive-sequence resistance — R1 0.2326 Q
Positive-sequence reactance — X1 0.7236 Q
Zero-sequence resistance — RO 0.7953 Q
Zero-sequence reactance — X0 2.3451 Q
SECTION 2-NADEN TO BCH MH 101HV

Field Description Value Unit
Length 119 km
Conductor size 500 (ASCR | kCMIL
Positive-sequence resistance — R1 0.0138 Q
Positive-sequence reactance — X1 0.0431 Q
Zero-sequence resistance — RO 0.0473 Q
Zero-sequence reactance — X0 0.1395 Q
SECTION 3-MH 101HV TO MH 107H

Field Description Value Unit
Length 0.04 km
Conductor size 2x4/0 kCMIL
Positive-sequence resistance — R1 0.008 Q
Positive-sequence reactance — X1 0.0051 Q
Zero-sequence resistance — RO 0.0082 Q
Zero-sequence reactance — X0 0.0677 Q
SECTION-4 MH 107H TO 25/12SES CB-1

Field Description Value Unit
Length .250 km
Conductor size 2x4/0 kCMIL
Positive-sequence resistance —R1 0.0503 Q
Positive-sequence reactance — X1 0.0321 Q
Zero-sequence resistance — RO 0.0567 Q
Zero-sequence reactance — X0 0.5217 Q
OVERALL

Field Description Value Unit
Length 2.41 km
Positive-sequence resistance — R1 0.305 Q
Positive-sequence reactance — X1 0.804 Q
Positive-sequence impedance — Z1 0.86 Q
Positive-sequence line angle 69.23 0
Zero-sequence resistance — RO 0.908 Q
Zero-sequence reactance — X0 3.074 Q
Zero-sequence impedance —Z1 3.205 Q
Zero-sequence line angle 73.54 0
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GROUP 1 - MAIN

UNIT ID LINE 1 (16 Characters) RID 25/12-PR-01
UNIT ID LINE 2 (16 Characters) TID EGD-SES
PHASE CT RATIO (1-5000) CTR 120
NEUTRAL CT RATIO (1-5000) CTRN 120
PHASE PT RATIO (1.00-10000.00) PTR 60
SYNCV PT RATIO (1.00-10000.00) PTRS 60
XFMR CONNECTION (WYE, DELTA) DELTA_Y WYE
SYNCH. CHANNEL CONNECTION VSCONN VS
SINGLE V INPUT (Y, N) SINGLEV N

LINE VOLTAGE (OFF, 20.00-440.00 V) VNOM 208
GROUP 1 — LINE PARAMETERS/FAULT LOCATOR

POS SQ LN Z MAG (0.10-510.00 ohm sec) Z1MAG 172
POS SQ LN Z ANG (5.00-90.00 deg) Z1ANG 69.23
ZERO SQ LN Z MAG (0.10-510.00 ohm sec) ZOMAG 6.41
ZERO SQ LN Z ANG (5.00-90.00 deg) ZOANG 73.54
LINE LENGTH (0.10-999.00 unitless) LL 241

FLT LOC ENABLE (Y, N) EFLOC Y

*Line impedance and angle and distance settings are subject to change/review. These settings may be

utilized for fault location on the incoming distribution line and for directional current supervision. There

are no directional elements enabled in this relay as EGD is an incoming radial feed only with no

requirements presented to Prime Engineering to implement protection settings to prevent fault

contributions or power flow back onto the utility system.

2.3 25-Synchronism Check

With future generation to be in excess of 1500kVA, and potentially operating in closed transition with
DND 12F71 the following synchronizing guidelines in order to permit closing breaker 25/12SES CB-1 will
be implemented to limit system disturbances for both BCH and EGD.

Aggregate Rating of
Generators (kVA)

Frequency Difference (HZ)

Voltage Difference (%)

Phase Angle Difference
(Degrees)

>1500

0.1

10
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DND 12F71 will not be permitted to be paralleled to future BCH-1 or BCH-2 via key interlocking, only to a
dead BUS-1 or live BUS-1 when all synchronism check parameters are met. Because the parallel
connection will only be made to a “slipping” or “rotating” diesel generator source, setting TCLOSED=50
will be implemented to compensate for breaker closing time.

To ensure that the voltage difference between the reference voltage VA from 25/12PT-1 and the
synchronizing input voltage VS from 25/12PT-B1 are within an acceptable voltage difference threshold,
math variable (MVO01) has been implemented to block closing of 25/12SES CB-1 if the percent difference

exceeds 3%.

25/12SES CB-1 will be permitted to close on a dead BUS-1 whenever the VS channel under voltage
pickup is true, effectively bypassing the synchronism check function/requirements.

GROUP 1 —SYNCHRONISM CHECK

SYNCH CHECK (Y, N) E25 Y

VS WINDOW HIGH (0.00-300.00 V) 25VHI 218.00

VS WINDOW LOW (0.00-300.00 V) 25VLO 190.00

V RATIO COR FAC (0.50-2.00) 25RCF 1.00

MAX SLIP FREQUENCY (0.05-0.50 Hz) 25SF .10

MAX ANGLE 1 (0-80 deg) 25ANG1 10

MAX ANGLE 2 (0-80 deg) 25ANG2 25

SYNCPH PHASE SYNCPH 330

BRKR CLOSE TIME (OFF, 1-1000 ms) TCLOSD 50

BLK SYNCH CHECK (SELOGIC) BSYNCH | 52A

LOGIC 1

SELogic ENABLES EMV 1

MATH VARIABLES MVO01 (VAB_MAG/VS_MAG) * 100

SV_INPUT SV07 (25A1 AND (MVO1 < 103.00 AND MVO1 >
97.00)) OR (59VP AND 2751T)

SV_TIMER PICKUP (SECONDS) SVO7PU | 0.00

SV_TIMER DROPOUT (SECONDS) SV07DO | 0.00

OUT103 FAIL-SAFE OUT103FS | N

SELLOGIC OUT103 | LTO1 OR NOT LTO2 OR NOT SVO7 # BLOCK
CLOSE

GROUP 1 — UNDERVOLTAGE ELEMENTS

UVS LEVEL 1 (OFF, 2.00-300.00 V) 27S1P 8.00

UVS DELAY 1 (0.00-120.00 s) 27S1D 0.00
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Requirements laid out in BC Hydro 35 kV and Below Interconnection Requirements for Power Generators,
May 2010 were used to determine abnormal conditions for BCH distribution feeders. As such the
following power quality protection settings shall conform to the table below. DND 12F71 will be
considered to operate within these voltage/frequency ranges and any deviation outside the “Normal

Operation” will be deemed undesirable to both BCH and EGD.

2.4.1 27/59 Over/Under Voltage Protection

GROUP 1 — UNDER/OVER VOLTAGE ELEMENTS

SETTING VALUE REFRENCE.
UV TRIP1 LEVEL (OFF, 2.00-300.00 V) 27P1P 108.00 Vsec <90%
UV TRIP1 DELAY (0.00-120.00 s) 27P1D 1.95s 2.0s
UV TRIP2 LEVEL (OFF, 2.00-300.00 V) 27P2P 60.00 Vsec <50%
UV TRIP2 DELAY (0.00-120.00 s) 27P2D 0.11s 0.16s
PP UV TRIP1 LEVEL (OFF, 2.00-300.00 V 27PP1P OFF N/A
PP UV TRIP2 LEVEL (OFF, 2.00-300.00 V 27PP2P OFF N/A
OV TRIP1 LEVEL (OFF, 2.00-300.00 V) 59P1P 127.20 Vsec 2106%
OV TRIP1 DELAY (0.00-120.00 s) 59P1D 0.95s 1.0s
OV TRIP2 LEVEL (OFF, 2.00-300.00 V) 59pP2pP 144.00 Vsec 2120%
OV TRIP2 DELAY (0.00-120.00 s) 59P2D 0.11s 0.16s
2.4.2 810/U Over/Under Frequency Protection
GROUP 1 — FREQUENCY
SETTING VALUE REFRENCE.
FREQ1 TRIP LEVEL (OFF, 15.00-70.00 Hz) 81D1TP 59.40 Hz -
FREQ1 TRIP DELAY (0.00-240.00 s) 81D1TD 180.00 s 3 minutes
81D1 TRQCTRL (SELoGIC) 81D1TC 1 -
FREQ2 TRIP LEVEL (OFF, 15.00-70.00 Hz) 81D2TP 58.40 Hz -
FREQ2 TRIP DELAY (0.00-240.00 s) 81D2TD 30.00 s 30 seconds
81D2 TRQCTRL (SELoaIC) 81D2TC 1 -
FREQ3 TRIP LEVEL (OFF, 15.00-70.00 Hz) 81D3TP 57.80 Hz -
FREQ3 TRIP DELAY (0.00-240.00 s) 81D3TD 7.50s 7.5 seconds
81D3 TRQCTRL (SELoGIC) 81D3TC 1 -
FREQ4 TRIP LEVEL (OFF, 15.00-70.00 Hz) 81DATP 56.40 Hz -
FREQ4 TRIP DELAY (0.00-240.00 s) 81D4TD 0.00 s Instantaneous
81D4 TRQCTRL (SELoaIc) 81DATC 1 -
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FREQ5 TRIP LEVEL (OFF, 15.00-70.00 Hz) 81D5TP 61.60 Hz -
FREQS5 TRIP DELAY (0.00-240.00 s) 81D5TD 30.00 s 30 seconds
81D5 TRQCTRL (SELOGIC) 81D5TC 1 -
FREQ6 TRIP LEVEL (OFF, 15.00-70.00 Hz) 81D6TP 61.70 Hz -
FREQ6 TRIP DELAY (0.00-240.00 s) 81D6TD 0.0s Instantaneous
81D6 TRQCTRL (SELOGIC) 81D6TC 1 -

2.5 47-Negative Sequence Overvoltage

The negative-sequence voltage type (47) is recommended to detect phase unbalance and phase reversal
in the supply or source circuits. Ideal operating sensitivities are about 0.05 PU negative sequence
voltage or less. With one such relay connected thru VT’s to the secondary supply bus, sufficient negative
sequence voltage is generally available for an open phase in the source or upstream system. Also when
the phases are reversed 1 PU positive sequence voltage becomes 1 PU negative sequence voltage, so
the negative sequence overvoltage protection will certainly respond to phase reversals.

A 2.0 second delay will be implemented to allow for any momentary transient conditions or voltage
imbalances.

GROUP 1 - OVER VOLTAGE ELEMENTS

SETTING VALUE REFRENCE.
NSQ OV TRIP1 LVL (OFF, 2.00-300.00 V) 59Q1P 12.0 Vsec .10PU V1
NSQ OV TRIP1 DLY (0.00-120.00 s) 59Q1D 2.0 SEC 2.0 SEC
NSQ OV TRIP2 LVL (OFF, 2.00-300.00 V) 59Q2P OFF OFF

2.6 51-Overcurrent Protection Phase/Ground

Non directional phase and ground overcurrent settings have been implemented to sufficiently
coordinate with BC Hydro Feeder protection for DND 12F71, maintaining or exceeding the .4sec clearing
time between devices. Of note, some adjustments will be required to the existing relcoser to achieve
proper coordination with BCH and allow for maximum transformer inrush. Being that this recloser and
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DND 12F71 service entrance protection relay are in series, both devices have been set to match
overcurrent characteristics. For more information refer to EGD Service Entrance Substation & Pump
House Substation Upgrade Short Circuit and Coordination Analyses Rev 5.0

GROUP 1 — OVERCURRENT ELEMENTS/TIME OVERCURRENT ELEMENTS

TOC TRIP LVL (OFF, 0.25-24.00 A ) 51P1P 3.8
TOC CURVE SEL (U1, U2, U3, U4, U5, C1,C2, | 51P1C c3
C3, C4, C5)

TOC TIME DIAL (0.50-15.00 ) 51P1TD | 0.4
EM RESET DELAY (Y, N) 51P1RS | N
CONST TIME ADDER (0.00-1.00 s) 51P1CT | 0.00
MIN RESPONSE TIM (0.00-1.00 s) 51P1IMR | 0.00
TOC TRQ CONTROL (SELOGIC) 51P1TC |1
TOC TRIP LVL (OFF, 0.25-24.00 A ) 51P2P OFF
OC TRIP LVL (OFF, 0.25-100.00A) 51G1P 35
OC TIME DELAY (0.00-400) 51G1D 0.14
OC RESIDUAL TORQUE CONTROL 50G1TC |1
TOC TRIP LVL (OFF, 0.25-24.00 A ) 51G1P 1.5
TOC CURVE SEL (U1, U2, U3, U4, U5, C1,C2, | 51G1C c3
C3, C4, C5)

TOC TIME DIAL (0.50-15.00 ) 51G1TD |1
EM RESET DELAY (Y, N) 51G1RS | N
CONST TIME ADDER (0.00-1.00 s) 51G1CT | 0.00
MIN RESPONSE TIM (0.00-1.00 s) 51GIMR | 0.00
TOC TRQ CONTROL (SELOGIC) 51G1TC |1
TOC TRIP LVL (OFF, 0.25-24.00 A ) 51G2P OFF

2.7 50AF-Arc Flash Detection

The SEL-751 offers advanced arc-flash protection capability aimed at minimizing the hazards associated
with high energy arc (faults) in metal enclosed and metal-clad switchgear. The system supports four
fiber-optic light sensors capable of detecting the high energy arc-flash events and tripping the breaker
within milliseconds of the fault. Light sensors are supervised with and instantaneous overcurrent
element offering enhanced security against false trips.

This protection system can support two different type of fiber optic light sensor. The first type is the
omni-directional point sensor optimized for installation in individual switchgear compartments. This
sensor will be utilized in the feeder outgoing cable sections outlined in Section 6. The second sensor is
the clear-jacketed fiber loop sensor optimized for protection of long, distributed resources, such as
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switchgear bus compartments. For the purpose of the 25/12SES-PR-01, the clear jacketed fiber loop

sensor will be employed.

Due to the overall length of 25/12SES, two different loop sensors will be installed to cover both BUS-1
and BUS-2 on either side of the bus tie breaker 25/12SES CB-5. BUS-1 loop sensor will only consist of a
small “black jacketed” section to extend the open loop sensor to the rear of Section #15 control

compartment before being ran to the tie breaker Section #6. BUS-2 loop sensor will consist of a longer

length of “black jacketed” section that will extend and overlap slightly with BUS-1 sensor in the tie

breaker Section #6 before exposing the loop sensor that will extend to the end of Section #1 detection

arc flash events on BUS-2.

Since the fast overcurrent detectors do not reject harmonics and therefore have a natural tendency to
“overreach” under high harmonic load conditions the 50PAFP/50NAFP current settings should be set
close to 2 times the expected maximum load level. The phase current pickup value will be set at two

times 90% of the phase time overcurrent pickup setting. The neutral element measured by the IN input

will be set at two time 90% of the ground time overcurrent setting.

GLOBAL - ARC FLASH PROTECTION

AF PH OC TRP LVL (OFF, 0.50-100.00 A ) 50PAFP 6.84
AF N OC TRP LVL (OFF, 0.50-100.00 A) 50NAFP 2.70
SELECT ARC-FLASH OUPUT SLOT AOUTSLOT | 301_4
SENSOR 1 TYPE (NONE, POINT, FIBER) AFSENS1 FIBER
TOL 1 PICKUP (3.0-20.0% {POINT}, 0.6—-4.0% TOL1P 0.6
SENSOR 2 TYPE (NONE, POINT, FIBER) AFSENS2 FIBER
TOL 2 PICKUP (3.0-20.0% {POINT}, 0.6—-4.0% TOL2P 0.6
SENSOR 3 TYPE (NONE, POINT, FIBER) AFSENS3 NONE
SENSOR 4 TYPE (NONE, POINT, FIBER) AFSENS4 NONE

2.8 50BF-25/12SES CB-1 Breaker Fail Detection

Breaker fail logic will be implemented to trip 86B1 (BUS-1 lockout relay described in Section 5). If a trip is

issued, the breaker fail delay will begin if any of the phase currents remain greater than the current

detector setting. If any of the phase current remains greater than the current threshold after the
breaker fail delay, breaker fail will be asserted from 25/12SES-PR-01 to trip 86B1.

GLOBAL - BREAKER FAIL

52A INTERLOCK (Y, N) 52ABF N

CURRENT DETECTOR (0.10-10.00 A ) 50BFP 0.1

BK FAILURE DELAY (0.00-2.00 s) BFD 0.5

AUX TIMER DELAY (OFF, 0.00-2.00 s) ATD OFF

BK FAIL INITIATE (SELoGIC) BFI R_TRIG TRIP OR R_TRIG IN401
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2.9 52PB-Trip/Close Pushbuttons (Time Delayed)

Along with the “pistol grip” style breaker control switch to operate 25/12SES CB-1, programmable
pushbuttons located on the SEL-751 front panel will be implemented to allow the operator to retreat to
a safe location prior to circuit breaker operation. Typical initiating times after the pushbuttons have
been programmed as 15 seconds, but can be adjusted as desired.
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3 BCH-1 and BCH-2 Future High Capacity Feeders (25/12SES-PR-03A,
25/12SES-PR-03B, 25/12SES-PR-04A and 25/12SES-PR-04B,)

This section is reserved for future protection relays settings for 25/12SES-PR-03A, 25/12SES-PR-03B,
25/12SES-PR-04A and 25/12SES-PR-04B.

Note: Only power system parameters, breaker fail and basic control functions have been
implemented in this protection relay. Synchronism check has been incorporated for testing purposes
only for EGD-SESS project and is subject to review and further testing for future feeder connections.
Protection and control schemes for this relay to be completed by others during BCH high capacity
feeder implementation projects.
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4 Future Standby Diesel Transformer Protection (25/12SES-PR-02A)
SEL-787.

Three 600V, 725kW future diesel generators are proposed to connect to 25/12SES at the 12.5kV level
thru one 4MVA step up transformer. Connection to 25/12SES will occur thru circuit breaker 25/12SES
CB-2 and be monitored by protection relay 25/12SES-PR-02A. Because this future generator source will
be used in a transfer system scheme in conjunction with the utility feed DND 12F71 thru 25/12SES CB-1,
and the SEL 787 does not perform synchronism check, an additional protection relay has been installed
(25/12SES-PR-02B Basler ES-25) to provide dead bus and synchronism check functions.

4.1 Configuration Settings

GROUP 1 —SET 1-IDENTIFIER

UNIT ID LINE 1 (16 Characters) RID 25/12-PR-02A
UNIT ID LINE 2 (16 Characters) TID EGD-SES
GROUP 1-SET 1-CONFIGURATION

WDG1 CT CONN (DELTA, WYE) W1CT WYE
WDG2 CT CONN (DELTA, WYE) W2CT WYE
WDG1 PHASE CTR CTR1 120
WDG2 PHASE CTR CTR2 800
MAX XFMR CAP (OFF, 0.2-5000.0 MVA) MVA 4.0
DEFINE CT COMP (Y, N) ICOM Y
WDG1 CT COMP (0-12) W1CTC 12
WDG2 CT COMP (0-12) W2CTC 1

WDG1 L-L VOLTS (0.20-1000.00 kV) VWDG1 12.5
WDG2 L-L VOLTS (0.20-1000.00 kV) VWDG?2 .6

NEUT 1 CT RATIO NTR1 10000
PHASE PT RATIO (1.00-10000.00) PTR 60
NOMINAL VOLTAGE (0.20-1000.00 kV) VNOM 12.5

PT CONNECTION (DELTA, WYE) DELTA_Y WYE
VOLT-CURR WDG (1, 2) VIWDG 1
SINGLE V INPUT(Y,N) SINGLEV N
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4.2 Future Standby Transformer Nameplate (XXXXX) “Circuit Designation to
be confirmed”

XXXXX NAMEPLATE
Manufacturer EATON COOPER POWER SERIES
Size (MVA) 3.0/3.9 MVA (85°C) KNAN/KNAF
Rated High Voltage Winding (KV) 12470Y/7200 x 24940/14400
Rated Low Voltage Winding (KV) 600
Impedance (%) 6.0%
Taps +/- 5.0% (On High Voltage Winding)
Connection: Dyl
4.3 Differential Protection
GROUP 1 —SET 1-IDENTIFIER
XFMR DIFF ENABLE (Y, N) E87 Y
WDG1 CURR TAP TAP1 1.54
WDG2 CURR TAP TAP2 4.81
OPERATE CURR LVL 087pP 0.50
DIFF CURR AL LVL 87AP 0.25
DIFF CURR AL DLY 87AD 5.0
RESTRAINT SLOPE1 (5-90 %) SLP1 18
RESTRAINT SLOPE2 (5-90 %%) SLP2 50
RES SLOPE1 LIMIT (1.0-20.0 TAP) IRS1 6.0
UNRES CURR LVL (1.0-20.0 TAP) us87p 10.0
2ND HARM BLOCK (OFF, 5-100 %) PCT2 15
4TH HARM BLOCK (OFF, 5-100 %) PCT4 15
5TH HARM BLOCK (OFF, 5-100 %) PCT5 35
5TH HARM AL LVL (OFF, 0.02-3.20 TAP) TH5P OFF
HARMONIC RESTRNT (Y, N) HRSTR Y
HARMONIC BLOCK (Y, N) HBLK N

The SEL 787 relay offers dual slope percentage differential protection. The dual slope feature
accommodates for CT saturation, CT errors and errors due to tap changing.

Differential zones will protect both transformer windings against internal faults but also employ
selectivity to not falsely operate for thru fault conditions. This will allow faults within main power
transformer, main power cabling, and some of the various medium voltage switchgear/low voltage
switchboard to be detected quickly and cleared.
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4.3.1 Winding WnCTC (CT connection compensation)
This transformer is an Yd1 connected step up unit (600V DELTA to 25/12.5kV WYE) with the polarity of
X1 connected to the non-polarity point of X3, implying a DAC type Delta connection. In this instance the
WYE connected secondary windings lead the Delta connected primary windings by 30 electrical degrees.

Current transformer secondary wiring connections to the new SEL 787 relay will utilize WYE
configurations. The SEL 787 relay uses an internal CT connection matrix compensation to account for
phase shifts in the transformer winding and CT connections. Below is an explanation for the connection
compensation constants that will be utilized.

W1CTC = 12 (Reference Winding)

W2CTC =1 (To apply one 30° phase shift in a counter clockwise direction. Establishes a 180°
displacement from the reference winding used for the differential calculation).

SEL Transformer Differential Winding Compensation Settings Calculator

©DELTA _ ® DELTA .. . CDELTA . . C DELTA & ABC Rotation
_(: WYE Winding 1  WYE Winding 2 & WYE Winding 3 & WYE Winding 4 ¢ ACB Rotation
" DAB " DAB " DAB
" DAC CT1 CT2 = DAC CcT3  DAC CT4 Reference Winding|
o _— i o ¥
WYE B WYE I - WYE R * WYE " & Winding 1
" Winding 2
= Q 2 < 2 (  Winding 3
A ~
" Winding 4

240 Degrees
START | -~ i
—

Transformer

A 270 Degrees A 270 Degrees i~ 270 Degrees
v v v

Phase — «— -— -~
Transformer +
CT Phase s -« -— -«
wicre - (7] wacre - ] wiere-[Ca]  wacre-[CE]

Figure 1 - SEL Transformer Differential Winding Compensation Settings Calculator T25/12SES-1
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4.3.2 Current Tap

The relay uses a standard equation to set TAPn, based on settings entered for
the particular winding. (n denotes the winding number.)

TAPn = MVA « 1000 . C

J3+* VWDGne+ CTRn

where:
C= 1if WaCT setting =Y (wye-connected CTs)
C = V3 if WnCT setting = D (delta-connected CTs)
MVA = maximum power transformer capacity setting
(must be the same for all TAPn calculations)
VWDGn = winding line-to-line voltage setting, in KV
CTRn = current transformer ratio setting

TAP1 =4*1000/(1.732*12.5*120)*1.00 = 1.54
TAP2 =4*1000/(1.732*.6*800)*1.00 = 4.81

4.3.3 Restrained Element Operating Pickup
Set the restrained element operating pickup at a minimum for increased sensitivity but high enough to
avoid operation because of steady-state CT error and transformer excitation current:

087P Min > (0.1*INOM)/TAP MIN
087P> (0.1*5)/1.54 = 0.32 Set 087P = .5

4.3.4 Unrestrained Element Current Pickup

Set the unrestrained element high enough so as not to react to large inrush currents. Because there is
no harmonic blocking associate with this element, set magnitude to clear inrush which is expected to be
10 times transformer FLA.

u87P=10

4.3.5 Slope 1 and Slope 2 Settings
The slope setting in differential protection is used to accommodate for:

e Power Transformer Tap Changer

e Magnetizing Current

e Relay Error

e CT Error

e  Current Mismatch from actual interposing CT

This transformer has an “Off-Load Tap Changer” which may vary the outgoing voltage by +/- 5.0%. Total
voltage deviation in per unit: a = .05 or 5%
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Estimated CT error: e=.1 or 10%

Using these two values and assuming the worst case scenario for a through-current situation using the
measured maximum positive value of the input currents, the maximum measured negative value of the
output currents as well as being offset by the maximum tap changer variation the following can be
calculated:

(2*e+ate*a)/(1+a)*100= 25.5%

Note that the restraint current is defined as the sum of the winding currents, which equals 2.0 per unit
for through-current conditions. Therefore the differential current as a percentage of the restraint
current (also known as slope) is

Slope = (25.5/2) = 12.75%

In addition the following factors need to be considered:
Estimated excitation current for these transformers: 3%
Maximum Relay error: 5%.

Total error: 12.75%+3%+5%= 20.75%

Using only one slope, a conservative slope setting, SLP1 would be 20.75 percent. This would represent a
fixed percentage differential application and is a good average setting to cover the entire current range.

A two-slope or variable-percentage differential application, improves sensitivity in the region where CT
error is small and increases security in the high-current region where CT error is great. Both slopes must
be defined as well as the slope 1 limit or crossover point, IRS1. With lower thru faults or normal loading
conditions, if assumed CT error is 1 percent slope 1 could be set at 16%: The slope 1 setting will be set
slighting higher to avoid nuisance tripping to 18%. IRS1 will be set to 6.0 per unit of TAP as
recommended by SEL.

SLP2 setting should be in the 25-70% range to avoid problems with CT saturation at high currents. Slope
2 will be set to 50%.

4.3.6 Harmonic Restraint
Second, Fourth and Fifth Harmonic blocking will be employed to block false differential trips during

transformer inrush or over-excitation situations. Recommended and default settings of 15% and 35%
will be applied respectively.
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Transformer auxiliary protection not incorporated in the SEL 787 will be winding or oil temperature
triggered from the Electronic Temperature Monitor (ETM). This device will also perform transformer
cooling for those units equipped with fans. Configuration of the ETM and wiring and testing to trip the
transformer protection relay is to be performed by others under the EGD SESS-Generator project.

4.4 51-Overcurrent Protection Phase/Ground

Refer to EGD Service Entrance Substation & Pump House Substation Upgrade Short Circuit and

Coordination Analyses Rev 5.0 for overcurrent protection settings

4.5 Power Quality Protection

Because the future diesel generators will act as a source to the entire EGD facility, power quality
protection has been incorporated within 25/12SES-PR-02A with a similar philosophy as that described
for 25/12SES-PR-01 in Section 2.4. However, only four levels of frequency protection are available in the

SEL 787 protection relay and because the diesel generators are not as stable as the utility grid, time

delays have been added to the low and high end frequency settings to prevent nuisance tripping during

large load applications and removal (i.e. main dewatering pump starting and stopping).

4.5.1 27/59 Over/Under Voltage Protection

GROUP 1 — UNDER/OVER VOLTAGE ELEMENTS

SETTING VALUE REFRENCE.

UV TRIP1 LEVEL (OFF, 2.00-300.00 V) 27P1P 108.00 Vsec <90%

UV TRIP1 DELAY (0.00-120.00 s) 27P1D 1.95s 2.0s

UV TRIP2 LEVEL (OFF, 2.00-300.00 V) 27P2P 60.00 Vsec <50%

UV TRIP2 DELAY (0.00-120.00 s) 27P2D 0.11s 0.16 s

OV TRIP1 LEVEL (OFF, 2.00-300.00 V) 59P1P 127.20 Vsec 2106%
OV TRIP1 DELAY (0.00-120.00 s) 59P1D 0.95s 1.0s

OV TRIP2 LEVEL (OFF, 2.00-300.00 V) 59p2P 144.00 Vsec 2120%
OV TRIP2 DELAY (0.00-120.00 s) 59P2D 0.11s 0.16s

*Under voltage elements supervised in trip logic by breaker status. (Enabled only when breaker is

closed)
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4.5.2 810/U Over/Under Frequency Protection
GROUP 1 — FREQUENCY

SETTING VALUE REFRENCE.

FREQ1 TRIP LEVEL (OFF, 15.00-70.00 Hz) 81D1TP 58.40 Hz -
FREQ1 TRIP DELAY (0.00—240.00 s) 81D1TD 30.00s 30 seconds
FREQ2 TRIP LEVEL (OFF, 15.00-70.00 Hz) 81D2TP 56.40 Hz -
FREQ2 TRIP DELAY (0.00-240.00 s) 81D2TD 1.00s 1.0 Seconds
FREQ3 TRIP LEVEL (OFF, 15.00-70.00 Hz) 81D3TP 61.60 Hz -
FREQ3 TRIP DELAY (0.00—240.00 s) 81D3TD 30.00s 30 seconds
FREQ4 TRIP LEVEL (OFF, 15.00-70.00 Hz) 81DA4TP 61.70 Hz -
FREQ4 TRIP DELAY (0.00—240.00 s) 81D4TD 1.00s 1.0 Seconds

*Under frequency elements supervised in trip logic by breaker status. (Enabled only when breaker is
closed)

4.6 47-Negative Sequence Overvoltage

Similarly to protection relay 25/12SES-PR-01 (Section 2.5) the negative-sequence voltage type (47) will
be utilized to detect an open phase or unbalance as well as protection against phase reversals. The SEL
787 minimum setting is 12.5 volts secondary and will be set to this value corresponding to .10 PU
negative sequence voltage.

GROUP 1 — OVER VOLTAGE ELEMENTS

SETTING VALUE REFRENCE.
NSQ OV TRIP1 LVL (OFF, 12.50-300.00 V) 59Q1P 12.5 Vsec .05 PU V1
NSQ OV TRIP1 DLY (0.00-120.00 s) 59Q1D 2.0 SEC 2.0 SEC
NSQ OV TRIP2 LVL (OFF, 2.00-300.00 V) 59Q2P OFF OFF

4.7 50BF-25/12SES CB-2A Breaker Fail Detection

Breaker fail logic will be implemented to trip 86B1 (Refer 86-Lockout Relays described in Section 5.6). If
a trip is issued, the breaker fail delay will begin if sum of the positive-sequence and negative-sequence
currents exceed 0.02*INOM (0.02*5.00). If the current remains greater than the current threshold after
the breaker fail delay, breaker fail will be asserted to trip 86B1.
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GLOBAL - BREAKER FAIL

52ABF INTERLOCK (Y, N) 52ABF N

BK FAILURE DELAY (0.00-2.00 s) BFD1 0.5

BK FAIL INITIATE (SELoGIc) BFI1 R_TRIG TRIP1 OR R_TRIG IN401
BK FAILURE DELAY (0.00-2.00 s) BFD2 0.5

BK FAIL INITIATE (SELoGIc) BFI2 R_TRIG TRIP2 OR R_TRIG IN401

4.8 25/12SES CB-2A Breaker Tripping
Upon detection of an abnormal condition 25/12SES-PR-02A contains provisions to trip the following
circuit breakers:

LOCKOUT RELAY TRIPS

25/12SES-PR-02A 52-G1* 52-G2* 52-G3*
TRIP 1 EQUATION TR1 X X X X
TRIP 2 EQUATION TR2 X X X X

*Circuit designations to be confirmed under EGD-SESS project. Connections and trip verifications from
this protection relay to these circuit breakers to be confirmed by others.

4.9 25/12SES -PR-02B - Synchronism Check

Synchronism check to supervise closure of 25/12SES CB-2 will be incorporated utilizing a Basler ES-25
protection relay as the SEL 787 relay does not offer this functionality. This relay offers true synch-check
protection by monitoring the phase displacement (adjustable from 1-20 degrees) voltage difference
(adjustable from 5-30%) and slip frequency (fixed at 0.5 Hz) between the two sources and will also be
equipped with a dead bus feature which will allow closure of 25/12SES CB-2 if the sensed BUS-1 voltage
is less than 8% (fixed) of the nominal input.

25/12SES-PR-02B Synchronism Check Settings

RANGE SETTING
PHASE DISPLACEMENT DIAL 1-20 DEGREES 3 DEGREES
VOLTAGE DIFFERENTIAL DIAL 5-30% 10%
SLIP FREQUENCY FIXED 0.5
DEADBUS CLOSURE FIXED 8% OF NOMINAL INPUT

*Because the Basler ES-25 permits dead source dead bus closures, to prevent the circuit breaker from
closing for dead source/dead bus, generator undervoltage block close logic implemented in 25/12SES-
PR-02A.
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5 Bus Protection (25/12SES-PR-05A and 25/12SES-PR-05B) SEL-487E

5.1 Configuration Settings

GROUP 1 —SET 1 — RELAY CONFIGURATION

ENABLE CURRENT TERMINALS (S,T,U,W,X OR OFF) ECTTERM | S,T,U,W,X*
ENABLE VOLTAGE TERMINALS (V,Z OR OFF) EPTTERM | V,Z
INCLUDE TERMINALS IN DIFFERENTIAL ELEMENT (S,T,U,W,X OR OFF) E87 S,T,U,W,X*
ENABLE NUMBER OF RESTRICTED EARTH FAULT ELEMENTS EREF N
ENABLE DEFINITE TIME O/C ELEMENTS FOR TERMINALS (S,T,U,W,X OR OFF) E50 T
ENABLE THE FOLLOWING NUMBER OF INVERSE TIME O/C ELEMENTS E51 2
ENABLE CURRENT UNBALANCE ELEMENTS FOR TERMINALS (S,T,U,W,X OR OFF) E46 N
ENABLE THE FOLLOWING NUMBER OF OVERVOLTAGE ELEMENTS (N, 1-5) E59 N
ENABLE THE FOLLOWING NUMBER OF UNDERVOLTAGE ELEMENTS (N, 1-5) E27 N
ENABLE THE FOLLOWING NUMBER OF OVER/UNDER FREQUENCY ELEMENTS (N, 1-6) ES1 N
ENABLE VOLTZ PER HERTZ PROTECTION (N,Y) E24 N
ENABLE SYNCHRONISM CHECK FOR THE FOLLOWING TERMINALS E25 X
ENABLE BREAKER FAILURE FOR THE FOLLOWING TERMINALS (S,T,U,W,X OR OFF) EBFL X
BREAKER FAILURE SCHEME BF_SCHM | Y
ENABLE ACTIVE,REACTIVE AND APPARENT POWER CALCS FOR TERMIALS (S,T,U,W,X OR | EPCAL OFF
OFF)

SELECT NUMBER OF DEMAND METERING ELEMENTS REQUIRED (N, 1-10) EDEM N
GROUP 1 - SET 1 — CURRENT TRANSFORMER DATA

CTRS CURRENT TRANSFORMER RATIO FOR TERMINAL S CTRS 120*
CTCONS CURRENT TRANSFORMER CONNECTION FOR TERMINA S CTCONS | Y*
CTRT CURRENT TRANSFORMER RATIO FOR TERMINAL T CTRT 120
CTCONT CURRENT TRANSFORMER CONNECTION FOR TERMINA T CTCONT | Y
CTRU CURRENT TRANSFORMER RATIO FOR TERMINAL U CTRU 120
CTCONU CURRENT TRANSFORMER CONNECTION FOR TERMINA U CTCONU | Y
CTRW CURRENT TRANSFORMER RATIO FOR TERMINAL W CTRW 10*
CTCONW CURRENT TRANSFORMER CONNECTION FOR TERMINA W CTCONW | Y*
CTRX CURRENT TRANSFORMER RATIO FOR TERMINAL X CTRX 120
CTCONX CURRENT TRANSFORMER CONNECTION FOR TERMINA X CTCONX | Y
GROUP 1 — SET 1 — POTENTIAL TRANSFORMER DATA/VOLTAGE REFERENCE TERMINAL SELECTION
POTENTIAL TRANSFORMER RATIOF FOR TERMINAL V PTRV 60
PTENTIAL TRANSFORMER CONNECTION FOR TERMINAL V PTCONV | Y
POTENTIAL TRANSFORMER COMPENSATION ANGLE FOR TERMINAL V (DEGREES) PTCOMPV | 0.00
POTENTIAL TRANSFOMER NOMINAL L-L VOLTAGE FOR TERMINAL V (V,sec) VNOMV | 208
POTENTIAL TRANSFORMER RATIOF FOR TERMINAL Z PTRZ 60
PTENTIAL TRANSFORMER CONNECTION FOR TERMINAL Z PTCONZ | Y
POTENTIAL TRANSFORMER COMPENSATION ANGLE FOR TERMINAL Z (DEGREES) PTCOMPZ | 0.00
POTENTIAL TRANSFOMER NOMINAL L-L VOLTAGE FOR TERMINAL Z (V,sec) VNOMZ | 208
SELECT VOLTAGE REFERENCE FOR TERMINAL S (OFF,V,Z) VREFS Vv
SELECT VOLTAGE REFERENCE FOR TERMINAL T (OFF,V,2) VREFT Vv
SELECT VOLTAGE REFERENCE FOR TERMINAL U (OFF,V,2) VREFU Vv
SELECT VOLTAGE REFERENCE FOR TERMINAL W (OFF,V,Z) VREFW Vv
SELECT VOLTAGE REFERENCE FOR TERMINAL X (OFF,V,Z) VREFX Vv

*Terminals S and W turned off in 25/12PR-058B
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5.2 87B-Bus Differential Protection
Terminal current transformer windings will be enabled in the bus differential protection as follows.

BUS-1 (25/12SES-PR-05A)

SEL Winding Identification

Description

TERMINAL S

Current summation of DND BCH 12F71 (25/12CT-1-P) and future Standby Generators
(25/12CT-2-P)

TERMINALT Current summation of both future BCH-1 parallel incoming cables (25/12CT-3A-P) and
(25/12CT-3B-P)

TERMINAL U Current summation of BUS-1 feeders (25/12CT-11-P thru 25/12CT-13-P and
25/12CT-15-P thru 25/12CT-19-P)

TERMINAL W Primary current of transformer T25/12SES-1 (25/12CT-14-P)

TERMINAL X BUS-2 side of 25/12SES-5 (25/12CT-5A-P)

BUS-2 (25/12SES-PR-05A)

SEL Winding Identification | Description

TERMINAL S Not used

TERMINALT Current summation of both future BCH-2 parallel incoming cables (25/12CT-4A-P) and
(25/12CT-4B-P)

TERMINAL U Current summation of BUS-2 feeders (25/12CT-6-P thru 25/12CT-10-P)

TERMINAL W Not used

TERMINAL X BUS-1 side of 25/12SES CB-5 (25/12CT-5B-P)

5.2.1 Terminal m Current TAP Setting

Current “TAP” settings, are used to convert each individual winding magnitude to a per unit (PU) value.

The SEL 487E automatically calculates these values based on maximum MVA of the protected zone or

device, winding voltage, CT ratio, and CT connection settings. For the purpose of determining the TAP
values for the initial configuration of 25/12SES, the maximum capacity of DND 12F71 (10MVA) and
operating voltage of 12.5kV were used.

where:

TAP = MVA « 1000 .C

J3s VTERM « CTR

MVA = Transformer maximuom MVA (MVA)

VTERM = Terminal line-to-line voltage of the winding (kV)

CTR = CT ratio
C= 1WfCTCON =Y (wye- or star-connected CTs)
C= ,ﬁ if CTCON = D (delta-connected CTs)
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5.2.2 Restrained Element Operating Current Pickup

Program this set point for the operating current pickup at a minimum for increased sensitivity but high
enough to avoid operation because of steady-state CT error. To ensure proper relay operation the
following equation must be satisfied.

O87Pymy = (0.1 * Inoypg) / TAP

- ( :\'GM} MIN (0.1*5)/3.85=0.13

Because 0.13 corresponds to the minimum recommended setting for the retrained element operating
current pickup, a setting of 0.2 will be used.

5.2.3 Restrained Slope Percentage Setting SLP1, SLP2

The SEL-487E protection relay is designed to be used in transformer differential applications. This type
of protection application introduces two main current sensing errors that are not applicable to bus
protection applications. These errors include:

Voltage ratio variation of the power transformer
Transformer Load Tap Changers (LTC's)
Transformer excitation currents

P wnNPR

CT ratio differences

Because the current transformers used in these bus differential schemes are of the same manufacture,
ratio and C rating, the expected characteristics during thru fault conditions are expected to be similar.
However that being said, CT errors of 10% and relay error of 5% will be considered, yielding a slope of
15% for the Slope setting.

During external faults, the SEL 487E changes to high —security mode and switches from Slope 1 to Slope
2 to avoid relay miss-operation resulting from CT saturation. In contrast to small CT errors for load
current, CT errors during external faults can be quite large. During CT saturation, current resulting from
CT errors appears as differential current and can cause relay miss-operation.

To avoid relay miss-operation, set Slope 2 as high as possible. Normally, a high Slope 2 setting causes
slow tripping for evolving faults (external-to-internal faults). However because the differential element
in the SEL-487E required less than 1.5 cycles to return to normal mode for an evolving fault, a Slope 2
setting as high as 90 percent is acceptable. This setting will remain at the default value for Slope 2 of
75%.

5.2.4 Other Differential Settings

Settings for incremental operate and restraint current thresholds used in the differential logic to
differentiate between internal and external faults will remain at the recommended default values of 1.2
per unit. Harmonic blocking or Harmonic restraint must be enabled as an inherent function of the SEL-
487E and is used to detect transformer inrush scenarios on the primary winding when used in a
transformer differential protection applications. However, because this differential zone does not
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extend across a transformer, the second, fourth and fifth harmonic percentage of fundamental settings
will be turned off.

Negative-sequence percentage differential element will remain active at the recommended default
settings as this function assists in detecting evolving internal faults for heavy loading conditions because
negative sequence currents are unaffected by load in a balanced system.

GROUP 1 —SET 1 — DIFFERENTIAL ELEMENT CONFIGURATION DATA

INCLUDE TERMINAL S IN THE DIFFERENTIAL ELEMENT FOR THE FOLLOWING CONDITIONS | E87TS 1*
INCLUDE TERMINAL T IN THE DIFFERENTIAL ELEMENT FOR THE FOLLOWING CONDITIONS | E87TT 1
INCLUDE TERMINAL U IN THE DIFFERENTIAL ELEMENT FOR THE FOLLOWING CONDITIONS | E87TU 1
INCLUDE TERMINAL W IN THE DIFFERENTIAL ELEMENT FOR THE FOLLOWINGCONDITIONS | E87TW 1*
INCLUDE TERMINAL X IN THE DIFFERENTIAL ELEMENT FOR THE FOLLOWING CONDITIONS | E87TX 1
INTERNAL CT CONNECTION MATRIC COMPENSATION ENABLES (Y,N) ICOM Y
TSCTC TERMINAL S CT CONNECTION COMPENSATION TSCTC 12*
TTCTC TERMINAL T CT CONNECTION COMPENSATION TTCTC 12
TUCTC TERMINAL U CT CONNECTION COMPENSATION TUCTC 12
TWCTC TERMINAL W CT CONNECTION COMPENSATION TWCTC 12*
TXCTC TERMINAL X CT CONNECTION COMPENSATION TXCTC 12
ENTER TRANSFORMER MAXIMUM MVA RATING (MVA) MVA 10
TERMINAL S NOMINAL LINE-TO-LINE VOLTAGE (kV) VTERMS 12.5*%
TERMINAL S CURRENT TAP (A,sec) TAPS 3.85*
TERMINAL T NOMINAL LINE-TO-LINE VOLTAGE (kV) VTERMT 12.5
TERMINAL T CURRENT TAP (A,sec) TAPT 3.85
TERMINAL U NOMINAL LINE-TO-LINE VOLTAGE (kV) VTERMU 12.5
TERMINAL U CURRENT TAP (A,sec) TAPU 3.85
TERMINAL W NOMINAL LINE-TO-LINE VOLTAGE (kV) VTERMW | 12.5*
TERMINAL W CURRENT TAP (A,sec) TAPW 46.19*
TERMINAL X NOMINAL LINE-TO-LINE VOLTAGE (kV) VTERMX 12.5
TERMINAL X CURRENT TAP (A,sec) TAPX 3.85
DIFFERENTIAL ELEMENT OPERATING CURRENT PIKUP (p.u) 087pP 0.2
SLOPE 1 SETTING (%) SLP1 15
SLOPE 2 SETTING (%) SLP2 75.00
UNRESTRAINED ELEMENT CURRENT PICKUP (p.u.) ug7p 8
INCREMENTAL OPERATE CURRENT PICKUP (p.u.) DIOPR 1.20
INCREMENTAL RESTRAINT CURRENT PICKUP (p.u.) DIRPR 1.20
ENABLE HARMONIC BLOCKING DIFFERENTIAL ELEMENT E87HB N
ENABLE HARMONIC RESTRAING ELEMENT ES87HR Y
SECOND, FOURTH AND FIFTH HARMONIC PERCENTANGE (% OF FUNDAMENTAL) PCT2-5 OFF
ENABLE WAVE-SHAPE BLOCKING DIFFERENTIAL ELEMENT E87T_WS | N
NEGATIVE SEQUENCE DIFFERENTIAL ELEMENT OPERATING CURRENT PICKUP (p.u.) 87QpP 0.30
NEGATIVE SEQUENCE DIFFERENTIAL SLOPE (%) SLPQ1 25
NEGATIVE SEQUENCE DIFFERENTIAL ELEMENT DELAY (cyc) 87QD 10.00

*Terminals S and W turned off in 25/12PR-058B
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5.3 25-Synchronism Check

Because of the numerous future incoming sources that will eventually be available, synchronism check
will be enabled to ensure future closing operations of circuit breaker 25/12SES CB-5 may not occur when
the corresponding phases of BUS-1 and BUS-1 are excessively out of phase, magnitude or frequency.

GROUP 1 —SET 1 — RELAY CONFIGURATION

ENABLE SYNCHRONISM CHECK (OFF, S,T,U,W,X) | E25 | X
GROUP 1 —SET 1 — SYNCHRONISM CHECK-SYNCHRONISM CHECK (25) REFERENCE

SYNCHRONISM CHECK (25) REFERENCE (VAV, VBV, VCV, VAZ, VBZ,VCZ) SYNCP VAV
SYNCHRONISM-CHECK VOLTAGE SCHEME (Y, Y1, Y2) 25_SCHM | Y2
VOLTAGE WIDNOW HIGH THRESHOLD (20.0-200V,sec) 25VL 127.0
VOLTAGE WIDNOW LOW THRESHOLD (5.0-200V,sec) 25VH 108.5
SYNCHRONISM VOLTAGE DIFFERENCE CHECK (5.0-200V) 25VDIF 5.0
GROUP 1 —SET 1 — SYNCHRONISM CHECK-BREAKER X SYNCHRONISM CHECK (25)

SYNCHRONISM SOURCE (VAV, VBV, VCV, VAZ,VBZ,VCZ) SYNCS VAZ
SYNCHRONISM SOURCE X RATIO FACTOR KSXM 1.00
SYNCHRONISM SOURCE X ANGLE SHIFT (deg) KSXA 0.00
ALTERNATIVE SYNCHRONISM SOURCE X ENABLE EQUATION (SELOGIC) ALTSX NA
MAXIMUM SLIP FREQUENCY —BKX (HZ) 25S5FBKX 0.050
MAXIMUM ANGLE DIFFERENCE 1 —BKX(deg) ANG1BX 5.0
MAXIMUM ANGLE DIFFERENCE 1 —BKX(deg) ANG2BX 10.0
BREAKER X CLOSE TIME (cyc)* TCLSBKX 6.00
BLOCK SYNCHRONISM CHECK-BKX EQUATION (SELOGIC) BSYNBKX | 52CLX

*Breaker closing time to be confirmed during factory acceptance testing

In addition to synchronism check when both busses are energized, logical equations have been implemented to
allow closing from a “live” bus to a “dead” bus or if both BUS-1 and BUS-2 are “dead”.

5.4 50/51- Overcurrent Protection Phase/Ground

Due to the current transformer configuration required to perform independent line current differential
protection across each parallel cable run for future BCH-1 and BCH-2 as per the tender package,
25/12SES-PR-05A and 25/12SES-PR-05B will provide overcurrent protection for 25/12SES bus bars via
current summations from 25/12CT-3A-P and 25/12CT-3B-P for BCH-1 and 25/12CT-4A-P and
25/12CT-4B-P for BCH-2. 25/12SES-PR-05A will trip 25/12SES-3 for overcurrent conditions from or
towards BCH-1 and 25/12SES-PR-05B will trip 25/12SES-4 for overcurrent conditions from or towards
BCH-2.

Until such time that applicable utility parameters are known for the two future BCH feeders, non-
directional phase and ground overcurrent settings will be set to their minimum values.
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5.5 50BF-25/12SES CB-5 Breaker Fail Detection

Breaker fail detection for BUS-1 to BUS-2 tie breaker 25/12SES CB-5 will be performed by both
25/12-PR-05A and 25/12-PR-05B. If either protection relay detects a bus fault within the protected zone
and current is still detected on winding X of the 487E indicating current flow across 25/12SES CB-5 after
an attempted trip, 25/12SES CB-5 breaker fail initiation will be sent to the opposing bus protection relay
to trip and lockout all breakers connected to that bus.

Detection of local lockout relay operation or breaker fail initiation from the opposing bus protection
relay will also initiate 25/12SES CB-5 breaker fail detection within 25/12-PR-05A and 25/12-PR-05B
respectively via digital input 107. This condition will be considered external to the SEL 487E and will not
require current supervision for breaker fail operation.

GROUP 1 —SET 1 -WINDING X-BREAKER X FAILURE LOGIC

ENABLING CONDITION(S) FOR EXTERNAL BREAKER FAILURE (SELOGIC) | EXBFX | TXFMR OR IN107
EXTERNAL BREAKER FAILURE INITIATE PICKUP DELAY (cyc) EBFPUX | 6.00
FAULT CURRENT PICKUP (A,sec) 50FPUX | 0.50
BREAKER FAILURE INITIATE PICKUP DELAY (cyc) BFPUX | 6.00
RETRIP DLEAY (cyc) RTPUX 3.00
BREAKER FAIL INITIATE CONDITION (cyc) BFIX TRIPX
ALTERNATE BREAKER FAIL INITIATE CONDITION(S) (SELOGIC) ATBFIX NA
ENABLING CONDITION(S) FOR NEUTRAL BREAKER FAILURE (SELOGIC) ENINBFX | NA
NEUTRAL CURRENT PICKUP (A,sec) INFPUX 0.50
BREAKER FAILURE INITIATE SEAL-IN EBFISX N
BREAKER FAILURE INITIATE DROUPOUT DELAY(cyc) BFIDOX 1.500

5.6 86- Lockout Relays

Each bus protection zone will incorporate one SEL-RS86 manual reset lockout relay. Designations will be:

= 86B1 for BUS-1
= 86B2 for BUS-2

Each lockout relay will operate upon any of the following conditions.

i Bus differential trip

ii. 25/12SES CB-5 Breaker fail from opposite bus protection
iii. Breaker fail from bus source breaker
iv. Breaker fail from feeder breaker
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Lockout relays when activated, will trip and lockout all associated breakers connected to that particular
bus and the BUS-1 to BUS-2 tie breaker 25/12SES CB-5. No breaker connected to that particular bus will
be permitted to be reclosed until the tripped lockout relay is manually reset by operating personal.

LOCKOUT RELAY TRIPS

86B1 86B2
TRIP BREAKER 25/12SES CB-1 X
TRIP BREAKER 25/12SES CB-2 X
TRIP BREAKER 25/12SES CB-3 X
TRIP BREAKER 25/12SES CB-4 X
TRIP BREAKER 25/12SES CB-5 X X
TRIP BREAKERS 25/12SES CB-11 THRU 25/12SES CB-19 X
TRIP BREAKERS 25/12SES CB-6 THRU 25/12SES CB-10 X

info@primeeng.ca | Office: 250.590.8912 | Fax: 250.590.8917 | 1-717 Aldebury St. Victoria, BC VA 5T2



mailto:info@primeeng.ca

e) prime

engineering

Page |31

6 Feeder Protection SEL-751A (and SEL-787 as Applicable)

6.1 Configuration Settings

Refer to Section 7.1 for 25/12SES-PR-14 configuration settings (transformer protection).

GROUP 1 - MAIN

UNIT ID LINE 1 (16 Characters) RID 25/12SES-PR-XX*
UNIT ID LINE 2 (16 Characters) TID EGD-SES

PHASE CT RATIO (1-5000) CTR 120*

NEUTRAL CT RATIO (1-5000) CTRN 120*

PHASE PT RATIO (1.00-10000.00) PTR 60

SYNCV PT RATIO (1.00-10000.00) PTRS 60

XFMR CONNECTION (WYE, DELTA) DELTA_Y WYE

SINGLE V INPUT (Y, N) SINGLEV N

LINE VOLTAGE (OFF, 20.00-440.00 V) VNOM 208

*May vary for each feeder.

6.2 27-Undervoltage

Upon a loss of utility, all 25/12SES feeder circuit breakers will open. Transformer start up sequencing will

be required, as the combined cold load pickup will be too high to start without causing nuisance tripping

of either 25/12SES CB-1, the pole top recloser or BC Hyrdo’s DND 12F71 breaker.

As outlined in “EGD Service Entrance Substation & Pump House Substation Upgrade Short Circuit and

Coordination Analyses Rev 5.0” PWGSC will need to create a new or append an existing switching

procedure to restore site conditions following a loss of utility.

GROUP 1 — UNDER/OVER VOLTAGE ELEMENTS

SETTING VALUE REFRENCE.
UV TRIP1 LEVEL (OFF, 2.00-300.00 V) 27P1P 108.00 Vsec <90%
UV TRIP1 DELAY (0.00-120.00 s) 27P1D 1.95s 20s
UV TRIP2 LEVEL (OFF, 2.00-300.00 V) 27P2P 60.00 Vsec <50%
UV TRIP2 DELAY (0.00-120.00 s) 27P2D 0.11s 0.16s
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6.3 51- Overcurrent Protection Phase/Ground

Non directional phase and ground overcurrent settings will be implemented to sufficiently coordinate
each feeder with the upstream protection for DND 12F71 protection relay 25/12SES-PR-01 and to
adequately protect equipment fed downstream. Because each feeder protection relay will contain
unique overcurrent settings, those time overcurrent curves and settings are not identified in this report.
For more information on overcurrent settings refer to “EGD Service Entrance Substation & Pump House
Substation Upgrade Short Circuit and Coordination Analyses Rev 5.0”

6.4 50AF-Arc Flash Detection

Feeder protection relays will utilize the omni-directional point sensor optimized for installation in
individual switchgear compartments. Together with current supervision, light from any potential arc
flash in the feeder outgoing cable compartments will be utilized to quickly isolate any detected faults.

Since the fast overcurrent detectors do not reject harmonics and therefore have a natural tendency to
“overreach” under high harmonic load conditions the 50PAFP/50NAFP current settings should be set at
2 times the expected maximum load level. The phase current pickup values will be set at two times 90%
of the phase time overcurrent pickup settings. The neutral elements measured by the IN input will be
set at two times 90% of the ground time overcurrent settings. These values will change feeder to feeder
thus will not be included in this report.

25/12SES-PR-08 and 25/12SES-PR-14 protection relays are SEL-787’s designed for transformer
applications and do not have the capability to accept fiber optic sensors designed to sense the light
emitted from an arc flash event. Thus, point sensors installed in the cable outgoing compartments for
these loads (HVSP DRY DOCK and T25/12SES-1) will be ran to 25/12SES-PR-07 and 25/12SES-PR-13
SEL-751A’s. These SEL-751A’s will trip directly circuit breakers 25/12SES CB-8 and 25/12SES CB-14
respectively if a light flash is present in the outgoing cable sections. The disadvantage with this scheme
is the arc flash trip to circuit breakers 25/12SES CB-8 and 25/12SES CB-14 will not be able to be
supervised by current, thus precautions when opening the rear upper cable compartments of sections 2
and 12 will need to be taken to ensure inadvertent light sources such as flash lights do not cause
nuisance tripping.
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= 25/12SES-PR-07 sends arc flash trip via digital output 302 to 25/12SES CB-8
= 25/12SES-PR-12 sends arc flash trip via digital output 302 to 25/12SES CB-14

GLOBAL - ARC FLASH PROTECTION

AF PH OC TRP LVL (OFF, 0.50-100.00 A ) 50PAFP FEEDER DEPENDANT
AF N OC TRP LVL (OFF, 0.50-100.00 A) 50NAFP FEEDER DEPENDANT
SELECT ARC-FLASH OUPUT SLOT AOUTSLOT | 101_2

SENSOR 1 TYPE (NONE, POINT, FIBER) AFSENS1 POINT

TOL 1 PICKUP (3.0-20.0% {POINT}, 0.6—-4.0% TOL1P 3.0

SENSOR 2 TYPE (NONE, POINT, FIBER) AFSENS2 POINT*

TOL 2 PICKUP (3.0-20.0% {POINT}, 0.6—-4.0% TOL2P 3.0*

*Applicable to 25/12SES-PR-07 and 25/12SES-PR-13 protection relays only. Used for arc flash trip to
25/12SES CB-8 & 25/12SES CB-14 respectively. All other feeder protection relays will have these settings
disabled or OFF.

6.5 50BF-25/12SES CB-6 thru 25/12SES CB-19 Breaker Fail Detection

Breaker fail logic will be implemented to trip either 86B1 or 86B2 depending on which bus that
particular feeder circuit breaker is connected to. (Refer 86-Lockout Relays described in Section 5.6). If a
trip is issued, the breaker fail delay will begin if sum of the positive-sequence and negative-sequence
currents exceed 0.02*INOM (0.02*5.00). If the current remains greater than the current threshold after
the breaker fail delay, breaker fail will be asserted from respective feeder protection relay to trip the
appropriate bus lockout relay.

GLOBAL - BREAKER FAIL

52A INTERLOCK (Y, N) 52ABF N
BF FAILURE DELAY (0.00-2.00 s) BFD* 0.5
BF FAIL INITIATE (SELOGIC) BFI* R_TRIG TRIP OR R_TRIG IN401

*For transformer protection relays SEL-787’s, select breaker 1.

6.6 52PB-Trip/Close Pushbuttons (Time Delayed)

Along with the “pistol grip” style breaker control switch to operate each feeder breaker, programmable
pushbuttons located on the SEL-751A and SEL-787 front panels will be implemented to allow the
operator to retreat to a safe location prior to circuit breaker operation. Typical initiating times after the
pushbuttons have been programmed for 15 seconds, but can be adjusted as desired.
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6.7 86-Feeder Lockout/Block Close

All SEL-751A and SEL-787 protection relays will trip and lockout the respective breakers they protect.
The lockout function may be reset via a programmed latching bit that may only be restored by pressing
the “Target Reset” pushbutton local to the initiating relay. Electrical faults causing the lockout function
to initiate in each respective feeder relay are as follows.

FEEDER LOCKOUT INITIATIONS

86
50P — Phase Instantaneous Overcurrent (Primary) X
50G — Ground Instantaneous Overcurrent (Primary) X
50P — Phase Instantaneous Overcurrent (Secondary)* X
50G — Ground Instantaneous Overcurrent (Secondary)* X
50AF (P/N) — Arc Flash Phase/Neutral X
87-Transformer Differential* X

*Protective function applies to 25/12SES-PR-08 & 25/12SES-PR-14 only.
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7 Transformer Protection (25/12SES-PR-14) SEL-787

This section covers transformer differential protection applied to cover T25/12SES-1 only. Future
settings to protect HVSP Dry Dock transformers fed from 25/12SES CB-8 are not included in this
document as transformer details are not yet known.

7.1 Configuration Settings

GROUP 1 —SET 1-IDENTIFIER

UNIT ID LINE 1 (16 Characters) RID 25/12-PR-14
UNIT ID LINE 2 (16 Characters) TID EGD-SES
GROUP 1-SET 1-CONFIGURATION

WDG1 CT CONN (DELTA, WYE) WI1CT WYE
WDG2 CT CONN (DELTA, WYE) W2CT WYE
WDG1 PHASE CTR CTR1 10
WDG2 PHASE CTR CTR2 320
MAX XFMR CAP (OFF, 0.2-5000.0 MVA) MVA 1.0
DEFINE CT COMP (Y, N) ICOM Y
WDG1 CT COMP (0-12) W1CTC 0

WDG2 CT COMP (0-12) W2CTC 1

WDG1 L-L VOLTS (0.20-1000.00 kV) VWDG1 12.5
WDG2 L-L VOLTS (0.20-1000.00 kV) VWDG2 .6

NEUT 1 CT RATIO NTR1 10
PHASE PT RATIO (1.00-10000.00) PTR 60
NOMINAL VOLTAGE (0.20-1000.00 kV) VNOM 12.5

PT CONNECTION (DELTA, WYE) DELTA_Y WYE
VOLT-CURR WDG (1, 2) VIWDG 1
SINGLE V INPUT(Y,N) SINGLEV N

7.2 T25/12SES-1 Nameplate

T25/12SES-1 NAMEPLATE

Manufacturer JINPAN INTERNATIONAL USA LTD.
Size (MVA) .75/1.0 MVA (185°C) ANN/ANF
Rated High Voltage Winding (KV) 12.5/25.0

Rated Low Voltage Winding (KV) .6-.347

Impedance (%) 5.0%

Taps +/-5.0% (On High Voltage Winding)
Connection: Dyl
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7.3 Differential Protection
GROUP 1 —SET 1-IDENTIFIER
XFMR DIFF ENABLE (Y, N) E87 Y
WDG1 CURR TAP TAP1 4.62
WDG2 CURR TAP TAP2 3.01
OPERATE CURR LVL 0o87pP 0.20
DIFF CURR AL LVL 87AP 0.15
DIFF CURR AL DLY 87AD 5.0
RESTRAINT SLOPE1 (5-90 %) SLP1 18
RESTRAINT SLOPE2 (5-90 %%) SLP2 50
RES SLOPE1 LIMIT (1.0-20.0 TAP) IRS1 6.0
UNRES CURR LVL (1.0-20.0 TAP) us7p 10.0
2ND HARM BLOCK (OFF, 5-100 %) PCT2 15
4TH HARM BLOCK (OFF, 5-100 %) PCT4 15
5TH HARM BLOCK (OFF, 5-100 %) PCT5 35
5TH HARM AL LVL (OFF, 0.02-3.20 TAP) TH5P OFF
HARMONIC RESTRNT (Y, N) HRSTR Y
HARMONIC BLOCK (Y, N) HBLK N

The SEL 787 relay offers dual slope percentage differential protection. The dual slope feature

accommodates for CT saturation, CT errors and errors due to tap changing.

Differential zones will protect both transformer windings against internal faults but also employ

selectivity to not falsely operate for thru fault conditions. This will allow faults within main power

transformer, main power cabling, and some of the various medium voltage switchgear/low voltage

switchboard to be detected quickly and cleared.

7.3.1 Winding WnCTC (CT connection compensation)

T25/12SES-1 transformer is a Dyl connected unit with the polarity of H1 connected to the non-polarity
point of H2, implying a DAB type delta connection. In this instance the Delta connected primary

windings lead the WYE connected secondary windings.

Sr. | Symbol
No.
Dy1
- 30°

Figure 2- T25/12SES-1 Winding Configuration
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Current transformer secondary wiring connections to the new SEL 787 relay will utilize WYE
configurations. The SEL 787 relay uses an internal CT connection matrix compensation to account for
phase shifts in the transformer winding and CT connections. Below is an explanation for the connection
compensation constants that will be utilized.

W1CTC = 0 (Reference Winding)

W2CTC =1 (To apply one 30° phase shift in a counter clockwise direction. Establishes a 180°
displacement from the reference winding used for the differential calculation).

SEL Transformer Differential Winding Compensation Settings Calculator

= DELTA L " DELTA L ¢ DELTA o C DELTA # ABC Rotation
_(‘ WYE Winding 1 & WYE Winding 2 & WYE Winding 3 & WYE Winding 4 ¢ AGB Rotation
" DAB " DAB " DAB
CT1 " DAC CT2 " DAC CT3 " DAC CT4 Reference Winding|
fe — {* o I 0
_ﬂ n WYE _I h WYE h © wyE I h @ Winding 1
" Winding 2
A 2 ( 2 ( 2 ( " Winding 3
A [
" Winding 4
240 Degrees 270 Degrees 270 Degrees 270 Degrees
| -~ 9 -~ g V'S 9 A~ g
START
v v v v
Transformer
Phase — «— «— -«

Transformer +
CT Phase — «— «— -—

wicre -0 wzere -] wsere =[] wacte -]

Figure 3 - SEL Transformer Differential Winding Compensation Settings Calculator T25/12SES-1

7.3.2 Current Tap

The relay uses a standard equation to set TAPn, based on settings entered for
the particular winding. (n denotes the winding number.)

~ MVA e« 1000
J3+ VWDGne CTRn

TAPn e C

where:
C= 1if WnCT setting =Y (wye-connected CTs)
C= V3if WaCT setting = D (delta-connected CTs)
MVA = maximum power transformer capacity setting
(must be the same for all TAP»n calculations)
VWDGn = winding line-to-line voltage setting, in KV
CTRn = current transformer ratio setting
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TAP1 =1*1000/(1.732*12.5*%10)*1.732 = 4.62
TAP2 =1*1000/(1.732*.6*320)*1.732 = 3.01

7.3.3 Restrained Element Operating Pickup
Set the restrained element operating pickup at a minimum for increased sensitivity but high enough to
avoid operation because of steady-state CT error and transformer excitation current:

087P Min 2 (0.1*INOM)/TAP MIN
087P2 (0.1*5)/3.00 = 0.166 Set 087P = .2

7.3.4 Unrestrained Element Current Pickup

Set the unrestrained element high enough so as not to react to large inrush currents. Because there is
no harmonic blocking associate with this element, set magnitude to clear inrush which is expected to be
10 times transformer FLA.

U87P> 10*TAP1
U87P> 10*4.62*10 = (462A primary)

7.3.5 Slope 1 and Slope 2 Settings
The slope setting in differential protection is used to accommodate for:

Power Transformer Tap Changer
Magnetizing Current

Relay Error

CT Error

e Current Mismatch from actual interposing CT

All transformers will have Off-Load Tap Changers which may vary the outgoing voltage by +/- 5.0%. Total
voltage deviation in per unit: a =.05 or 5%

Estimated CT error: e=.1 or 10%

Using these two values and assuming the worst case scenario for a through-current situation using the
measured maximum positive value of the input currents, the maximum measured negative value of the
output currents as well as being offset by the maximum tap changer variation the following can be
calculated:

(2*e+a+e*a)/(1+a)*100= 25.5%

Note that the restraint current is defined as the sum of the winding currents, which equals 2.0 per unit
for through-current conditions. Therefore the differential current as a percentage of the restraint
current (also known as slope) is

Slope = (25.5/2) =12.75%
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In addition the following factors need to be considered:
Estimated excitation current for these transformers: 3%
Maximum Relay error: 5%.

Total error: 12.75%+3%+5%= 20.75%

Using only one slope, a conservative slope setting, SLP1 would be 20.75 percent. This would represent a
fixed percentage differential application and is a good average setting to cover the entire current range.

A two-slope or variable-percentage differential application, improves sensitivity in the region where CT
error is small and increases security in the high-current region where CT error is great. Both slopes must
be defined as well as the slope 1 limit or crossover point, IRS1. With lower thru faults or normal loading
conditions, if assumed CT error is 1 percent slope 1 could be set at 16%: The slope 1 setting will be set
slighting higher to avoid nuisance tripping to 18%. IRS1 will be set to 6.0 per unit of TAP as
recommended by SEL.

SLP2 setting should be in the 25-70% range to avoid problems with CT saturation at high currents. Slope
2 will be set to 50%.

7.3.6 Harmonic Restraint

Second, Fourth and Fifth Harmonic blocking will be employed to block false differential trips during
transformer inrush or over-excitation situations. Recommended and default settings of 15% and 35%
will be applied respectively.

7.3.7 Transformer Auxiliary Protection:

Transformer auxiliary protection not incorporated in the SEL 787 will be winding temperature triggered
from the Electronic Temperature Monitor (ETM). This device will also perform transformer cooling for
those units equipped with fans.

> 49 — Winding Temperature
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8 Circuit Breaker Control

All circuit breakers located in 25/12SES will have the ability to be controlled by the following means:

» Directly and instantaneously from the control switch located on the switchgear.

» Via time delayed pushbuttons on the protection relay, allowing the operator to get to a safe
distance prior to circuit breaker operation as mentioned previously in this document.

> Via the SCADA system initiated thru the 7650 or PM8240 power meters for the respective

breaker/load.
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Esquimalt Graving Dock

4517.81 — 25/12SES-11 Feeder Cable Test Report

Client: & hou ‘e

REVISION HISTORY

Revision: | Prepared By: Reviewed By: Date Comments
2.0 Jordan Siu March 27, 2017 For External Review
2.1 Kevin Bjornson March 28, 2017 Corrected Cable AWG Size
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[ ]
rl ' ' ‘ e #1-717 Aldebury Street
. Victoria, BC VOA 5T2

engineering Phone: (250) 590-8912

Fax: (250) 590-8917

ENGINEER . IMPLEMENT. MAINTAIN www.primeeng.ca
DATE: 2017-03-27 PROJECT # |4517.81

Attention: Erik Chambers
Houle Electric

300A - 2261 Keating Cross Road
Saanichton, BC V8M 2A5

Project: Esquimalt Graving Dock
Reference: 25/12SES-11 MV Feeder Cables
Dear Erik:

This report documents the site acceptance testing for the Esquimalt Graving Dock
25/12SES-11 medium voltage feeder cables. Very low frequency withstand testing (VLF) has been
completed to the requirements of the specifications in accordance with the National Electrical Testing
Association (NETA) and IEEE Standard 400.2-2013 with installation verifications completed as per project
specifications.

ITEMS REQUIRING ATTENTION PRIOR TO ENERGIZATION:

e Concentric neutrals on cables must be tied to ground
e (Cable lugs must be attached to the switchgear and torques to spec
e Final installation verification during site wide outage Sunday April 2™ 2017

GENERAL REPORT:
e Cable system 25/12SES-11 has been tested and deemed fit for service upon completion and
inspection of the items requiring attention prior to energization.

Sincerely,

Jordan Siu

Field Technician
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TECHNICIAN: | JS JOB: | 4517.81

MEDIUM VOLTAGE CABLE TEST

MANUFACTURER: PRYSMIAN MFG. DATE: 2016
CIRCUIT ID: 25/12SES-11 FEEDS TO: Main Substation
CABLE TYPE/INSULATION: TRXPLE CONDUCTOR SIZE: 4/0 AWG
TEMPERATURE RATING:: 90°C HUMIDITY/TEMPURATURE: 85%/14°C
LENGTH: 60 M MAXIMUM TEST VOLTAGE: 31 KVAC RMS AT 0.1 HZ
AUTHORIZED BY: ERIK CHAMBERS (HOULE) CABLE VOLTAGE RATING: 28KV

VISUAL INSPECTION

PASS/FAIL/N/A PASS/FAIL/N/A
CABLE TERMINATIONS: PASS SHIELD GROUNDING: See Comments
STRESS CONES: PASS SHIELD CONTINUITY: PASS
CABLE SUPPORT: PASS
INSULATION RESISTANCE AT 5KVDC
LINE ATO GROUND: 1.125TQ LINE A-B WITH C GROUNDED: 1.125TQ
LINE B TO GROUND: 1.547TQ LINE B-C WITH A GROUNDED: 1.5477Q
LINE C TO GROUND: 997GQ LINE C-A WITH B GROUNDED: 997GQ
TIME WITHSTAND TEST
TIME IN TEST KVAC | LINE A nF LINE A uA LINE B nF LINE B uA LINE CnF LINE C uA
MINUTES AT 0.1 HZ
1 31 49.5 963 49.3 960 49.4 961
2 31 49.5 963 49.3 960 49.4 961
4 31 49.5 963 49.3 960 49.4 961
6 31 49.5 963 49.3 960 49.4 961
8 31 49.5 963 49.3 960 49.4 961
10 31 49.5 963 49.3 960 49.4 961
12 31 49.5 963 49.3 960 49.4 961
14 31 49.5 963 49.3 960 49.4 961
16 31 49.5 963 49.3 960 49.4 961
18 31 49.5 963 49.3 960 49.4 961
20 31 49.5 964 49.3 960 49.4 961
22 31 49.5 964 49.3 960 49.4 961
24 31 49.5 964 49.3 960 49.4 961
26 31 49.5 964 49.3 960 49.4 961
30 31 49.5 964 49.3 960 49.4 961
AC INSULATION RESISTANCE LINE A LINE B LINE C
AT 0.1 HZ 30 MIN READING: 3.15GQ 3.18GQ 3.3G0
EQUIPMENT ID
PE-VLF-1, PE-M-10, PE-D-10
GENERAL COMMENTS

- TEST PERFORMED WITH ALL CABLES NOT UNDERTEST CONNECTED TO GROUND
- AT TIME OF TESTING CONCENTRIC NEUTRALS WERE NOT CONNECTED TO GROUND. THIS MUST BE COMPLETE PRIOR TO ENERGIZATION. TEMPORARY
GROUNDS WERE APPLIED TO THE CONCENTRIC NEUTRALS FOR TESTING.

PRIME ENGINEERING — REVISION #4.0

info@primeeng.ca | Office: 250.590.8912 | Fax: 250.590.8917 | 1-717 Aldebury St. Victoria, BC V9A 5T2



mailto:info@primeeng.ca

prime

engineering

ENGINEER . IMPLEMENT. MAINTAIN

Esquimalt Graving Dock

4517.81 — 25/12SES Site Acceptance Testing Report

Client:

E

C

LECTRI

L

REVISION HISTORY
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1.0 Jordan Siu Kevin Bjornson November 15, 2016 | For Internal Review

1.1 Kevin Bjornson Eric Sleigh November 16, 2016 | For Internal Review

1.2 Kevin Bjornson Keith Cardiff November 16, 2016 | Ground Grid Calculations
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2.0 Kevin Bjornson Eric Sleigh November 16, 2016 | For External Review
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DATE: PROJECT # |4517.81

Attention: Jean Wallace
EECOL Electric

500 Kelvin Road
Victoria, BC Canada

Project: Esquimalt Graving Dock
Reference: Service Entrance Substation (SES) Interim Commissioning Report
Madam,

This report documents the factory acceptance testing for the Esquimalt Graving Dock
25/12SES medium voltage switchgear. The testing and verification has been completed to the
requirements of the specifications in accordance with the Canadian Electrical Code (CEC) and the
National Electrical Testing Association (NETA).

GENERAL NOTES:

e The purpose of this report is to permit initial energization of 25/12SES switchgear for
commissioning purposes during a site wide outage on November 20 2016.

e Temporary settings have been implemented in protection relay 25/12SES-PR-01 to maximize
clearing times between this device and the upstream main recloser during commissioning. Final
in service settings will be implemented and tested at a later date

e Temporary arc flash and shock hazard labels will be installed on SES equipment during the time
temporary protection settings are in place

e At the time of this report, no medium voltage cables to T25/12SES-1 were installed and
construction activities were in progress on the low voltage equipment. As a result this report
only covers the medium voltage equipment. Should all equipment be completely constructed
and commissioned prior to November 18t 2016, this equipment will be included in the final
report and permitted to be energized on November 20, 2016.

o Power system SCADA commissioning will be completed at a later date. For initial energization
the only functional device that will be monitored via the SES operator’s workstation will be
25/12SES-MET-01, which is required to determine overall EGD electrical consumption.

e Ongoing control verifications and protection relay testing not required for initial energization
are in progress

e  Utility metering instrument transformers were not provided in a timely matter to be
implemented in the SES switchgear. Potential transformer connection provisions have been
removed and bus bar jumpers installed in place of the current transformers.
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In addition to performing ground grid calculations for the final installation asphalt covering
layer, calculations have also been performed for a road base covering layer, as applicable to the
area future generator area directly west of the SES still under construction. As indicated below,
the road base on the surface must be a minimum of 0.1m thick and have a minimum wet
resistivity of 1350Qm in order for these calculations to apply and the installation meet the
requirements of section 36-304 of the Canadian Electrical Code. If this requirement is not met,
any exposed conductors such as rebar, grounding counterpoise, or other bonded metal objects
may pose a touch potential risk to workers working in this area.

ITEMS REQUIRING ATTENTION PRIOR TO ENERGIZATION:

Portions of the railing on the exterior of the substation were not bonded to the main grounding
electrode. These must be bonded as per 36-308 2 (e) (iii).

Note rebar and concrete connected to the SES building footing are extending outward and
uncovered at this time for the future standby generator project.

Currently there is only one bonding conductor to the center section of 25/12SES. It is highly
recommended that additional conductors been installed at each end of the switchgear.
Medium voltage cabling from the Service Entrance Substation to PB34 will need to have the
terminations completed and be tested and signed off by a PWGSC representative prior to
energization. Due to the nature of the installation requirements, this work will need to be
completed during the proposed outage on November 20", 2016. These results will be merged
with the final report and re-submitted at a later date.

REPORT

Prime Engineering Ltd. has substantially completed commissioning of this new installation. As per

Section 36 of the Canadian Electrical Code, Part |, with the exception of “Items Requiring Attention Prior

to Energization” we hereby confirm that this installation meets the following requirements:

The equipment in this substation is in compliance with applicable CSA standards as required by
CEC Rule 2-024 & BCSA Bulletin # B-E3 0710193

The operation of high voltage switches or disconnecting means is in accordance with CEC Rules
36-212, 36-214

Live component spacing is adequate as per CEC Rules 36-108, 36-110, 36-212, Tables 30, 31, 32,
33, 34, 35. Reductions in electrical clearances have been adequately guarded against by
appropriate insulating means.

Interlocks are in accordance with CEC Rules 36-208, 36-214
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5. The station service transformer is adequately protected in accordance with CEC Rule 26-252,
where one of the following must be met:

a. The transformer has primary protection and secondary protection not set at more than
the following percentages of transformer rating (for transformers with percent
impedance not more than 7.5%):

Primary Side (Over 750V) Secondary Side (750V or Less)
Circuit Breaker Fuses Circuit Breaker or Fuse
600% 300% 250%

6. Switches, Fuses, and Breakers are adequately rated per CEC Rules 36-202, 36-204

7. Insulation testing of the transformer and cabling has been completed at 5000VDC for equipment
rated over 750VAC, and 1000VDC for equipment rated 750VAC and less.

8. The entire MV switchboard has been assembled and torqued as per the manufacturer’s
recommendations.

9. The High Voltage Station Ground Resistance: CEC Rule 36-304 states that “after completion of
construction, the resistance of the station ground electrode at each station shall be measured
and changes shall be made if necessary to verify and ensure that the maximum permissible
resistance of Subrule (1) is not exceeded”. A table of Ground grid measurement & calculations
is included in the table below.
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Ground Grid Calculations per IEEE Standard 80, CEC Rule 36-304 — Asphalt Cover
Date: November 15, 2016
Project Name: Esquimalt Graving Dock - SES
Client: Houle Electric Ltd.
Site Location: Esquimalt, BC
Field Measurements
Covering Medium Type: Asphalt
Covering Medium Depth: 0.1 Meters
Covering Medium Resistivity: 10,000 Q-meters
Top Soil Resistivity: 59.8 Q-meters
Top Soil Depth: 1.5 Meters
Bottom Soil Resistivity: 48.0 Q-meters
Ground Grid Resistance: 0.89 Q
Fault Duty Information
Fault Level at Site for L-G fault® 3,900 Symmetrical Amperes
Fault Duration 0.5 Seconds
IEEE 80 Acceptable Levels
Tolerable Ground Potential Rise: 5000 Volts
Tolerable Touch Voltage: 1868.7 Volts
Tolerable Step Voltage: 6982.7 Volts
Software Mathematical Calculations®
Calculated Ground Potential Rise: 2403.3 Volts
Calculated Maximum Touch Voltage: 395.2 Volts
Calculated Maximum Step Voltage: 360.8 Volts

1 Based on BC Hydro present fault level, not the ultimate fault level
2 Calculations assume a bolted connection to the system neutral, and fault current split between the system
neutral and installed ground grid
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Ground Grid Calculations per IEEE Standard 80, CEC Rule 36-304 — Road Base Cover
Date: November 16, 2016
Project Name: Esquimalt Graving Dock - SES
Client: Houle Electric Ltd.
Site Location: Esquimalt, BC
Field Measurements
Covering Medium Type: Road Base
Covering Medium Depth: 0.1 Meters
Covering Medium Resistivity: 1,350 Q-meters
Top Soil Resistivity: 59.8 Q-meters
Top Soil Depth: 1.5 Meters
Bottom Soil Resistivity: 48.0 Q-meters
Ground Grid Resistance: 0.89 Q
Fault Duty Information
Fault Level at Site for L-G fault® 3,900 Symmetrical Amperes
Fault Duration 0.5 Seconds
IEEE 80 Acceptable Levels
Tolerable Ground Potential Rise: 5000 Volts
Tolerable Touch Voltage: 398.1 Volts
Tolerable Step Voltage: 1100.3 Volts
Software Mathematical Calculations*
Calculated Ground Potential Rise: 2403.3 Volts
Calculated Maximum Touch Voltage: 395.2 Volts
Calculated Maximum Step Voltage: 360.8 Volts

The results in these tables have been reviewed by and sealed by a professional engineer registered in

BC, as required by the CEC.

3 Based on BC Hydro present fault level, not the ultimate fault level
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4 Calculations assume a bolted connection to the system neutral, and fault current split between the system

neutral and installed ground grid
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If there are any questions or concerns regarding the content of this report, please feel free to contact
myself as outlined below.

Sincerely,

Kevin Bjornson

Field Service Manager
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c: (250) 893-9089
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Additional /Supporting Documentation

Item # | DWG/DOC#/NAME REV.# | COMMENTS

1 4517.81 25 12SES-PR-01 4.0 DND 12F71 Protection Relay

2 4517.81_25 12SES-PR-05A 4.0 BUS-1 Protection Relay

3 4517.81_25 12SES-PR-05B 4.0 BUS-2 Protection Relay

4 4517.81_25 12SES-PR-14 4.0 T25/12SES-1 Protection Relay

5 4517.81 25 12SES CT Test Results 4.0 Vangaurd Test Reports for 25/12SES CT’s

6 4517.81 25 12SES SPE-1000 Report - SPE-1000 Testing/Inspection for
25/12SES modifications

7 4517.81_SES Commissioning Test - Test Equipment Calibration Certificates

Equipment Calibration Certificates for 25/12SES Testing
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CLIENT: EECOL DATE: November 2016
ENGINEER. IMPLEMENT. MAINTAIN
TECHNICIAN: | JS, KG, KB, CL ‘ JOB: | 4517.81

1.1 New Installation Commissioning Checklist

| PASS | FAIL | N/A | CEC AND WORKSAFE REQUIREMENTS, NOTES

COMPLIANCE WITH APPICABLE STANDARDS
CEC RULES: 2-024, 36-108, 36-110, 36-212, TABLES: 30, 31, 21, 33, 34, 35, BCSA BULLETIN No. B-E3 07101993

SWITCHGEAR - CSA C22.2 NO. 31: X
FIELD INSPECTION — CSA SPE1000: X FIELD INSPECTIONOF CUSTOM CABINET
EQUIPMENT MUST BEAR LABEL INDICATING
LIQUID FILLED TRANSFORMER STANDARDS: X | COMPLIANCE WITH ONE OR MORE OF THE
FOLLOWING: CSA C2.1, C88, C227.4, cUL
EQUIPMENT MUST BEAR LABEL INDICATING
DRY TYPE TRANSFORMER STANDARDS: X COMPLIANCE WITH ONE OF THE FOLLOWING:
CSA C9, cUL
. 25KV P-P = 9.0” (229mm), P-G = 8.0” (204mm)
ADEQUATE ELECTRICAL CLEARANCE: X 12.5KV: P-P = 6.0" (153mm), P-G = 5.0” (127mm)
OUTDOOR EQUIPMENT REQUIRES WORKING
HEATER CONNECTED AND OPERATIONAL: X | MOISTURE CONTROL DEVICE

HV SWITCH OR DISCONNECT MEANS
CEC RULES: 36-212, 36,214, TABLES: 35

AT ENTRANCE OF BUILDING OR CAN BE

ISOLATION MEANS MUST BE PRESENT AND

TRIPPED FROM WITHIN BUILDING: X ACCESSIBLE
CONTACTS VISIBLE OPEN AND CLOSED: X
BREAKER INTERLOCKED TO ISOLATION X
SWITCH:
POSITIVE POSITION INDICATORS PRESENT: X
INTERLOCKS

CEC RULES: 36-208, 3

6-214, TABLES: 35

FUSE COMPARTMENT CANNOT BE OPENED
UNLESS SWITCH IS OFF:

X

UTILITY METERING SECTION INTERLOCKED
TO PRIMARY SWITCH:

X

MULTIPLE FUTURE SOURCES. REFER TO
DRAWING SES-13-00 FOR INTERLOCKING
SCHEME.

GROUND FAULT SYSTEM, GROUNDING, AND BONDING

CEC RULES: 36-304, 1

4-102, TABLES: 52

FALL OF POTENTIAL RESISTANCE: X
ALL GROUNDING/BONDING COMPLETE: X
GF PROTECTION SET @ MAX 1200A OR 3000A
OPERATION OF GROUND FAULT SYSTEM: X FOR 1sec FOR LV SYSTEM RATED >1000A @ P-N
> 150V OR >2000A @ P-N <150V
TRANSFORMER PROTECTION
CEC RULES: 26-252
PRIMARY FUSES ARE SIZED TO NEXT X
NOMINAL FUSE SIZE AT 150% FLA:
XFMR HAS FUSED LB SWITCH, NO MAIN
SEC. BREAKER, THERMAL OVERLOAD OR X VERIFY THERMAL OVERLOAD PROTECTION

Page 11
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XFMR HAS FUSED L SWITCH, MAIN SEC
BREAKER OR X
XFMR HAS MAIN PRI. BREAKER WITH X THERMAL OVERLOAD PROTECTION IS ALSO
APPROPRIATE 50/51 PROTECTION: IMPLEMENTED
SWITCH, FUSE AND BREAKER RATINGS
CEC RULES: 36-202, 36-204, 14-012
ADEQUATE INTERRUPTING CAPACITY: X HV EQUIPMENT MUST MEET UTILITY
REQUIREMENTS
WITH REFERENCE TO APPLICABLE CEC RULES
SUITABLE FOR THE APPLICATION: X FOR TRANSFORMERS, CAPACITORS, MOTORS,
AND OTHER EQUIPMENT
EQUIPMENT COORDINATION
EQUIPMENT SET PER COORDINATION X TERMPORARY SETTINGS WILL BE INITIALLY
STUDY, BOTH PHASE AND GROUND OC: IMPLEMENTED
SETTINGS OK FOR ARC FLASH: X LOW INSTANTANEOUS SETTINGS ON LOW
VOLTAGE EQUIPMENT GENERALLY RESULT IN A
LOWER ARC FLASH HAZARD
OTHER ITEMS
EQUIPMENT MUST BE LABELED. GENERIC
ARC FLASH LABELS PRESENT: X LABELS ARE ACCEPTABLE
GROUNDING BALLS IN UTILITY X LINE AND LOAD SIDE OF CURRENT
INCOMING/METERING SECTION: TRANSFORMERS, IF APPLICABLE
MUST BE SEPARATE FROM UTILITY GROUND
UTILITY NEUTRAL BUS X BUS AND BONDED TO GROUND BUS IN
INCOMING SECTION WITH REMOVEABLE LINK
GROUNDING BALLS AND BUS EASILY X
ACCESSIBLE FOR MAINTENANCE:
LIGHTNING ARRESTERS CONNECTED AND X
SIZED CORRECTLY:
3 SPARE FUSES ON SITE: X
TRANSFORMER SEISMICALLY RESTRAINED: X
CABLE PHASING CORRECT — HV AND LV: X TBD DURING NOV. 20 2016 OUTAGE

NOTES AND COMMENTS AND RECOMMENDATIONS

Where electrical clearances have been reduced below CEC values, sufficient insulting means have been implemented

Arc flash labels to be posted for temporary settings initially and changed out for permanent labels at a later date.

APRIL 2016
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CLIENT: EECOL DATE: November 2016
ENGINEER. IMPLEMENT. MAINTAIN
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1.2 Switchgear and Switchboard Assemblies

Reference: NETA ATS-2013 Section: 7.1
CIRCUIT ID: 25/12SES PHASES: 3
SERIAL #: 37100374-001 WIRES: 3
TYPE: Metal Clad VOLTAGE: 27kv
MANUFACTURER: square D B.I.L.: 125kv
MEG. DATE: 04/2016 POWER FREQUENCY: 60HZ
POWER FUSE SIZE: N/A CONTINUOUS CURRENT: 1200A
CONTROL VOLTAGE: 125VDC MAX INTERUPTING RATING: 40kA
Test and/or Inspection Acceptable Results Result

Compare equipment nameplate data with drawings and specifications Pass/Fail Pass
Inspect physical and mechanical condition Pass/Fail Pass
Inspect anchorage, alignment, grounding and required area clearances Pass/Fail Pass
Verify the unit is clean and all shipping bracing, loose parts, and )
documentation shipped inside cubicles have been removed. Pass/Falil Pass
Verify that the fuse and circuit breaker sizes and types correspond to
the drawings and coordination study. Pass/Falil Pass
Verify that the current and voltage transformer ratios correspond to
drawings. Pass/Fail Pass
Verify that the wiring connections are tight and that the wiring is
secure to prevent damage during routine operation of moving parts. Pass/Fail Pass
1. Investigate connection values that

Inspect bolted electrical connections for high resistance using either: deviate more than 50% from

1. Low-resistance ohmmeter similar connections Pass

2. Calibrated torque wrench 2. Torqued to manufacturer’s data or

if absent than use table 100.12
Verify operation and sequencing of interlocking systems. Pass/Fail Pass
Verify appropriate lubrication on moving current-carrying parts and on .
moving and sliding surfaces. Pass/Fail Pass
Inspect insulators for evidence of physical damage or contaminated
surfaces. Pass/Falil Pass
Verify correct barrier and shutter installation and operation. Pass/Fail Pass
Exercise all active components Pass/Fail Pass
Inspect mechanical indicating devices for correct operation. Pass/Fail Pass
Verify that filters are in place and vents are clear. Pass/Fail Pass
Perform visual and mechanical inspection of instrument transformers. Pass/Fail Pass
Compare bolted connection resistance
values to values of similar connections.
Perform resistance measurements through bolted electrical Investigate values which deviate from those Pass
connections with a low-resistance ohmmeter of similar bolted connections by more than
50 percent of the lowest value.

Perform insulation-resistance tests on each bus section, phase-to-
phase and phase-to-ground, for one minute in accordance with Table Pass/Fail Pass
100.1
Perform a dielectric withstand voltage test on each bus section, each If no evidence of distress or insulation failure
phase-to-ground with phases not under test grounded, in accordance is observed by the end of the total time of Pass

with manufacturer’s published data. If manufacturer has no

voltage application during the dielectric
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recommendation for this test, it shall be in accordance with Table withstand test, the test specimen is
100.2. The test voltage shall be applied for one minute. considered to have passed the test.
Perform electrical tests on instrument transformers .
Pass/Fail Pass
Determine accuracy of all meters and calibrate watthour meters .
Pass/Fail Pass
Control Power Transformers
1. Perform insulation-resistance tests. Perform measurements .
- - . 1. Turns-ratio test results shall not
from winding-to-winding and each winding-to-ground. Test .
. . deviate by more than one-half
voltages shall be in accordance with Table 100.1 unless . .
. . percent from either the adjacent
otherwise specified by the manufacturer. . .
. . coils or the calculated ratio.
2. Perform a turns-ratio test on all tap positions.
3. Perform secondary wiring integrity test. Disconnect
Y & g Y 2. Secondary wiring shall be in
transformer at secondary terminals and connect secondary . . .
L . accordance with design drawings
wiring to a rated secondary voltage source. Verify correct e . Pass
. . and specifications.
potential at all devices.
4. Verify correct secondary voltage by energizing the primar .
. y . Y ge by gizing P y 3. Secondary voltage shall be in
winding with system voltage. Measure secondary voltage . .
. L. . accordance with design
with the secondary wiring disconnected. I
. . . specifications.
5. Verify correct function of control transfer relays located in
the switchgear with multiple control power sources.
& P P 4. Control transfer relays shall
perform as designed
Voltage Transformers
1. Secondary wiring shall be in
1. Perform secondary wiring integrity test. Verify correct accordance with design drawings
potential at all devices. and specifications. Pass
2. Verify secondary voltages by energizing the primary winding 2. Secondary voltage shall be in
with system voltage. accordance with design
specifications
Perform current-injection tests on the entire current circuit in each
section of switchgear.
1. Current-injection tests shall
Perform current tests by secondary injection with prove current wiring is in Pass
magnitudes such that a minimum current of 1.0 ampere accordance with design
flows in the secondary circuit. Verify correct magnitude of specifications.
current at each device in the circuit.

GENERAL COMMENTS

Equipment is acceptable for service

APRIL 2016
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1.3 25/12SES (BUS-1 & BUS-2) Medium Voltage Switchboard Test and Inspection
MANUFACTURER: Square D MFG. DATE: 04/2016
EQUIPMENT ID: 25/12SES NUMBER OF PHASES/WIRES 3/3
TYPE: Metal Enclosed PROTECTION: Digital Relay
SERIAL #: 37100374-001 FAULT BRACING: 40kA
AMPACITY: 1200A VOLTAGE RATING: 27kV

CONNECTION TIGHTNESS

Note: All Circuit Breakers Listed Under “Connection” To Be Connected And Closed For Following Tests
Connection A Phase B phase C Phase % Deviation PASS/FAIL
CB-19 Load — CB-10 Load 717.8uQ 700.5uQ 711.4pQ 2.4% PASS
CB-19 Load — CB-9 Load 718.2p0 691.4p0 706.4pQ 3.7% PASS
CB-19 Load - CB-8 Load 698.6u0 693.2u0 770.4pQ 10.0% PASS
CB-19 Load — CB-7 Load 715.7uQ 676.5uQ 700.3uQ 5.5% PASS
CB-19 Load — CB-6 Load 681.1p0 678.3uQ 704.8pQ 3.8% PASS
CB-19 Load — CB-11 Load 445.3u0 429.5u0 425.6u0Q 4.4% PASS
CB-19 Load — CB-12 Load 441.2uQ 426.8u0Q 422.9u10 4.1% PASS
CB-19 Load — CB-13 Load 446.8uQ 426.5uQ 422.6pQ 5.4% PASS
CB-19 Load — CB-14 Load 998.5u0Q 976.5pQ 965.6uQ 3.3% PASS
CB-19 Load — CB-15 Load 418.4uQ 414.3uQ 399.9u0Q 4.4% PASS
CB-19 Load — CB-16 Load 424.7uQ 407.2u0 410.2u0Q 4.1% PASS
CB-19 Load — CB-17 Load 520.4pQ 502.0pQ 488.2u0 6.2% PASS
CB-19 Load — CB-18 Load 401.3uQ 395.3uQ 392.9u0 2.1% PASS
CB-19 Load — CB-1 Line 459.2uQ 442.8uQ 434.4pQ 5.4% PASS
CB-19 Load — CB-2 Line 442.7uQ 427.3uQ 413.9uQ 6.5% PASS
CB-19 Load — CB-3 Line 428.3pQ 501.2u0 499.6u0 14.6% PASS
CB-19 Load — CB-4 Line 567.6uQ 605.4pQ 621.5uQ 8.7% PASS

INSULATION RESISTANCE
TIME: 10min VOLTAGE:__5kVDC (ALL BREAKERS CONNECTED AND CLOSED, POTENTIAL TRANSFORMERS DISCONNECTED)
Phase Result Acceptable Phase Result PASS/FAIL
A-GND 96.8 MQ /0.98 Pl / 1.01 DAR PASS A-B 219.5 MQ Pass
B-GND 110.5 MQ / 0.98 PI / 1.01 DAR PASS B-C 221.7 MQ Pass
C-GND 101.2 MQ /0.97 PI / 1.01 DAR PASS A-C 209.2 MQ Pass

DIELECTRIC WITHSTAND TEST

Time: Imin VOLTAGE 60kVDC (ALL BREAKERS CONNECTED AND CLOSED. POTENTIAL TRANSFORMER DISCONNECTED)

ENVIRONMENTAL CONDITIONS: INDOORS, DRY 20°C 57% Humidity

Phase Result PASS/FAIL
A-GND 1mA PASS
B-GND 1mA PASS
C-GND 1mA PASS

TEST EQUIPMENT ID

PE-HP-01, PE-D-10, PE-M-10

GENERAL COMMENTS

Dielectric withstand voltage test performed on entire switchgear lineup, each phase-to-ground with phases not under test grounded, performed
in accordance with manufacturer’s published data for 25kV rated equipment.

Interlock numbers for disconnected feeder permissive to enter utility metering instrument transformer cubicle Bus-1 “K6”22047 Bus-2 “K7”22048

APRIL 2016
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1.4 25/12PT-1 Instrument Transformer Test
MANUFACTURER: INSTRUMENT TRANSFORMER | MFG. DATE: 2016
CIRCUIT ID: BCH 12F71 FEEDS TO: Meters & Protection Relays
TYPE: VOLTAGE TRANSFORMER SECONDARY VOLTAGE: 120V
PRIMARY VOLTAGE 14.4kV/7.2kV ACC. CLASS: Station
VISUAL INSPECTION
LINE A LINE B LINE C
PRIMARY FUSE MODEL #: FUSE TEK- FCA22-0.5E FUSE TEK- FCA22-0.5E FUSE TEK- FCA22-0.5E
PRIMARY FUSE AMPACITY: 0.5A 0.5A 0.5A
PRIMARY FUSE RESISTANCE: 5.630 5.490 5.64Q
CONTROL WIRING: PASS PASS PASS
GROUNDING: PASS PASS PASS
CLEANED: PASS PASS PASS
TRANSFORMER RATIO TEST
LINE A LINE B LINE C
SERIAL #: 54525440 54525383 54525384
RATIO EXCITING RATIO RATIO EXCITING
H1-H2:X1-X3 59.95:1 1mA 59.89:1 H1-H2:X1-X3 59.95:1 1mA
H1-H2:X2-X3 119.91:1 1mA 119.80:1 H1-H2:X2-X3 119.91:1 1mA
POLARITY: PASS PASS PASS
INSULATION RESISTANCE
LINE A LINE B LINE C
TEST VOLTS: 5KVDC 5KVDC 5KVDC
LEAKAGE CURRENT: 1.859 nA 1.385 nA 1.290 nA
X-GND INSULTATION RESISTANCE: 325.5 GQ 550 GQ 381.2GQ
H-GND INSULATION RESISTANCE: 2,677 TQ 3.592TQ 3.857 TQ
POLARIZATION INDEX: 7.64 3.74 1.65
DIELECTRIC ABSORPTION RATIO: 0.62 1.34 1.36
X+H-GND: 529 GQ 731 GQ 768 GQ
EQUIPMENT ID
PE-M-10, PE-D-10, PE-T-10
GENERAL COMMENTS

H1-H2:X1-X3=7200-120V

H1-H2:X2-X3=14400-120V

Secondary wiring connected X1-X3 for initial operating voltage at 12.5kV L-L 7.2kV L-G

APRIL 2016
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1.5 25/12SES CB-1 Circuit Breakers, Vacuum, Medium-Voltage
Reference: NETA ATS-2013 Section: 7.6.3
CIRCUIT ID: 25/12SES CB-1 PHASES: 3
SERIAL #: 1790659 RATED VOLTAGE: 27KV
TYPE: VR B.l.L.: 125KV
MANUFACTURER: SQUARE D POWER FREQUENCY: 60HZ
MFG. DATE: 2016 CONTINUOUS CURRENT: 1200A
CONTROL VOLTAGE: 125VDC MAX INTERUPTING RATING: 40KA
FEEDS TO: BUS-1 OPERATION COUNTER: 86
Test and/or Inspection Acceptable Results Result
Compare equipment nameplate data with drawings and
specifications Pass/Fail PASS
Inspect physical and mechanical condition Pass/Fail PASS
Inspect anchorage, alignment, grounding and required area
clearances Pass/Fail PASS
Verify the unit is clean and all shipping bracing, loose parts, and
documentation shipped inside cubicles have been removed. Pass/Fail PASS
Perform all mechanical operation tests on the operating . PASS
mechanism in accordance with manufacturer’s published data. Pass/Fail
Verify cell fit and element alignment Pass/Fail PASS
. . . . . Investigate connection values that
Inspect bolted electrical connections for high resistance using . o
. deviate more than 50% from similar
either: .
. connections. PASS
1. Low-resistance ohmmeter , .
5> Calibrated torque wrench Torqued to manufacturer’s data or if
) q absent than use table 100.12.
Verify operation and sequencing of interlocking systems.
P auencine gsy Pass/Fai PASS
Verify appropriate lubrication on moving current-carrying parts
and on moving and sliding surfaces. Pass/Fail PASS
. . . . Pass/Fail
Verify racking mechanism operation. PASS
i hall igi
Record as-found and as-left operation counter readings. Operation counter shall advance one digit per PASS
close-open cycle.
Compare bolted connection resistance values to
. . values of similar connections. Investigate values
Perform resistance measurements through bolted electrical . . .
. . . which deviate from those of similar bolted
connections with a low-resistance ohmmeter . PASS
connections by more than 50 percent of the
lowest value.
Perform insulation-resistance tests on each bus section, phase-to-
phase and phase-to-ground, for one minute in accordance with Pass/Fail
Table 100.1 PASS
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Microhm or dc millivolt drop values shall not
exceed the high levels of the normal range as
indicated in the manufacturer’s published data.

Perform a contact/pole-resistance test In the absence of manufacturer’s published PASS
data, investigate values that deviate from
adjacent poles or similar breakers by more than
50 percent of the lowest value.
. . . - Minimum pickup voltage of the trip and close
Perform minimum pickup voltage tests on trip and close coils in . P P & P B
. ) . coils shall conform to the manufacturer’s PASS
accordance with manufacturer’s published data. .
published data.
Verify correct operation of any auxiliary features such as electrical | Auxiliary features shall operate in accordance PASS
close and trip operation, trip-free, and antipump function. with manufacturer’s published data.
Trip circuit breaker by operation of each protective device. Reset Protective devices shall operate the breaker per PASS
all trip logs and indicators system design.
If no evidence of distress or insulation failure is
. - . . observed by the end of the total time of voltage
Perform a dielectric withstand voltage test in accordance with L v . . . &
, . application during the vacuum bottle integrity PASS
manufacturer’s published data. . . .
test, the test specimen is considered to have
passed the test.
If no evidence of distress or insulation failure is
Perform vacuum bottle integrity (dielectric withstand voltage) test | observed by the end of the total time of voltage
across each vacuum bottle with the breaker in the open position in | application during the vacuum bottle integrity PASS
strict accordance with manufacturer’s published data. test, the test specimen is considered to have
passed the test.
Verify Heaters are operational Pass/Fail N/A

GENERAL COMMENTS

APRIL 2016
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1.6 25/12SES CB-1 Medium Voltage Circuit Breaker Test and Inspection

CIRCUIT ID: 25/12SES CB-1 FEEDS TO: BUS-1 MANUFACTURER: SQUARE D
MFG DATE: 2016 TYPE: VR INTERRUPTING CAPACITY: 40KA
SERIAL #: 1790659 STYLE: VACUUM CONTROL VOLTAGE: 125VDC
INTERLOCK KEY #: K1-62389 & K2-62486 | RATED CURRENT: 1200A OPERATION COUNTER: 86
B.I.L. 125KV RATED VOLTAGE: 27KV
VISUAL INSPECTIONS
PASS/FAIL/N/A NOTES
OPERATION OF INTERLOCKS: PASS
CONDITION OF BREAKER CELLS: PASS
RACKING MECHANISM OF RAILS: PASS
SIGNS OF OVERHEATING: NA New Installation
CONDITION OF FINGERS AND CLUSTERS: PASS
OPERATION OF SHUTTERS: PASS
GROUND CONNECTIONS: PASS
LUBRICATION OF MECHANISM: PASS
CONNECTIONS TORQUED: PASS
SECONDARY WIRING: PASS
SPRINGS / PUFFERS / DAMPERS: PASS
AUXILIARY CONTACTS: PASS HIGHEST RESISTANCE: 20
CONTACT AND INSULATION TESTING
CONTACT TESTING LINE A LINE B LINE C

CONTACT RESISTANCE: 2010 20 uQ 19 u0
CONTACT OPENING TIME: 27.8ms 27.5ms 27.5ms
CONTACT CLOSING TIME: 50.5 ms 50.8 ms 50.1 ms
WEAR INDICATORS: PASS PASS PASS

INSULATION TESTING TEST VOLTAGE LINE A LINE B LINE C
LINE TO LINE: 5KVDC 6.71 TQ >10 TQ 7.52TQ
LINE TO GROUND: 5KVDC 5.41TQ 4.48TQ 4.24TQ
ACROSS CONTACTS: 5KVDC 234710 2.247Q 2.76 TQ
WITHSTAND TEST ACROSS CONTACTS: 45KVAC 15 mA 15 mA 15mA

BREAKER OPERATOR AND CONTROLS TEST
PASS FAIL N/A OHMS RATED VOLTS PICKUP VOLTS
CLOSING COIL: v 1813 140 VDC 100 VDC
OPENING COIL: v 179.7 140 VDC 70 VDC
TRIPPING COIL: NA - - -
MOTOR CHARGING: v 10.6 125V DC 100 VDC
EQUIPMENT ID
PE-M-10, PE-D-10, PE-HP-02
GENERAL COMMENTS

NUMBER OF OPERATIONS RECORDED UPON COMPLETION OF EQUIMPENT TESTING. IN SERVICE NUMBERS WILL VARY DUE TO ADDITIONAL
OPERATIONS FOR SCADA COMMISSIONING AND TRAINING PURPOSES.
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1.7 25/12SA-1 Surge Arresters, Medium- and High-Voltage
Reference: NETA ATS-2013 Section: 7.19.2

CIRCUIT ID: 25/12SA-1
MANUFACTURER: GENERAL ELECTRIC
MFG. DATE: 2016
MCOV: 7.65 KV
VOLTAGE CLASS: 9.0 KV
SERIAL #: NO DATA
MODEL #: 9L20FXX009XHS
CURRENT RATING: 16.1kA Pressure Relief
TYPE: DISTRIBUTION
INSULATION MATERIAL: METAL OXIDE
Test and/or Inspection Acceptable Results Result
C - - -
om.pére .equment nameplate data with drawings and Pass/Fail PASS
specifications
Inspect physical and mechanical condition Pass/Fail PASS
I t anch li t di d ired .
nspect anchorage, alighment, grounding and required area Pass/Fail PASS
clearances
Verify arresters are clean Pass/Fail PASS
Inspect bolted electrical connections for high resistance using 1. Investigate connection values
either: that deviate more than 50%
1. Low-resistance ohmmeter from similar connections PASS
2. Calibrated torque wrench 2. Torqued to manufacturer’s
data or if absent than use table
100.12
Verify that th d lead h device is individuall .
erify that the ground lead on each device is individually Pass/Fail PASS
attached to a ground bus or electrode
If present, verify that the stroke counter is correctly mounted .
P . Y ¥ Pass/Fail N/A
and electrically connected
Perform resistance measurements through bolted connections Investigate connection values that
with a low-resistance ohmmeter if applicable deviate more than 50% from similar PASS
connections
Perform insulation-resistance tests for one minute on each Insulation-resistance values should be
arrestor phase to ground above manufacturers limits or if absent, PASS
greater than table 100.1
Test grounding connection in accordance with section 2.1.8 Resistance between the arrester ground
terminal and the ground system should PASS

be less than 0.5 ohms

GENERAL COMMENTS

APRIL 2016
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1.8 25/12SA-1 Surge Arrestor Test and Inspection

CIRCUIT ID: 25/12SA-1
MANUFACTURER: GENERAL ELECTRIC
MFG. DATE: 2016
MCOV: 7.65 KV
VOLTAGE CLASS: 9.0 KV
SERIAL #: NO DATA
MODEL #: 9L20FXX009XHS
CURRENT RATING: 16.1kA Pressure Relief
TYPE: DISTRIBUTION

PHYSICAL INSPECTION

PASS/FAIL/N/A COMMENTS
ANCHORAGE: PASS
CLEANLINESS: PASS
OVERALL CONDITION: PASS
BOND CONNECTIONS: PASS
BONDING METHOD: PASS
CONNECTIONS TIGHT: PASS

TESTING
PASS | FAIL N/A COMMENTS
INSULATION TEST = HV = GND TEST v A: 132.8GQ B: 129.7GQ C: 127.4GQ
VOLTAGE: 5000VDC
BOND CONTINUITY — ARRESTER — MAIN
\'} A:>.5Q B: >.5Q mQ C: >.50 mQ
TEST CURRENT:
EQUIPMENT ID

PE-M-10, PE-D-10,

GENERAL COMMENTS/ENVIRONMENTAL CONDITIONS

APRIL 2016
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1.9 25/12PT-2 Instrument Transformer Test
MANUFACTURER: INSTRUMENT TRANSFORMER | MFG. DATE: 2016
CIRCUIT ID: STANDBY GENERATOR VTs FEEDS TO: Meters & Protection Relays
TYPE: VOLTAGE TRANSFORMER SECONDARY VOLTAGE: 120V
PRIMARY VOLTAGE 14.4kV/7.2kV ACC. CLASS: Station
VISUAL INSPECTION

LINE A LINE B LINE C
PRIMARY FUSE MODEL #: FUSE TEK- FCA22-0.5E FUSE TEK- FCA22-0.5E FUSE TEK- FCA22-0.5E
PRIMARY FUSE AMPACITY: 05A 0.5A 0.5A
PRIMARY FUSE RESISTANCE: 5.48Q 6.09 Q 6.44Q
CONTROL WIRING: PASS PASS PASS
GROUNDING: PASS PASS PASS
CLEANED: PASS PASS PASS

TRANSFORMER RATIO TEST
LINE A LINEB LINE C
SERIAL #: 54525331 54525297 54525298
RATIO EXCITING RATIO RATIO EXCITING
H1-H2:X1-X3 59.82:1 1mA 59.87:1 H1-H2:X1-X3 59.82:1 1mA
H1-H2:X2-X3 119.77:1 1mA 119.74:1 H1-H2:X2-X3 119.77:1 1mA
POLARITY: PASS PASS PASS
INSULATION RESISTANCE

LINE A LINE B LINE C
TEST VOLTS: 5KVDC 5KVDC 5KVDC
LEAKAGE CURRENT: 0.855 nA 1.660 nA 1.336 nA
X-GND INSULTATION RESISTANCE: 338.3GQ 657.0 GQ 263.6 GQ
H-GND INSULATION RESISTANCE: 5.81TQ 3.00TQ 3.72TQ
POLARIZATION INDEX: 1.23 3.25 3.14
DIELECTRIC ABSORPTION RATIO: 1.25 1.41 1.48
X+H-GND: 310.1 GQ 309.4 GQ 303.1GQ

EQUIPMENT ID
PE-M-10, PE-D-10, PE-T-10
GENERAL COMMENTS

H1-H2:X1-X3=7200-120V

H1-H2:X2-X3=14400-120V

Secondary wiring connected X1-X3 for initial operating voltage at 12.5kV L-L 7.2kV L-G

APRIL 2016

PRIME ENGINEERING — REVISION #4.0
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SITE: Esquimalt Graving Dock | LOCATION: SES
CLIENT: EECOL DATE: November 2016
TECHNICIAN: | JS, KG, KB, CL ‘ JOB: | 4517.81

1.10 25/12SES CB-2 Circuit Breakers, Vacuum, Medium-Voltage
Reference: NETA ATS-2013 Section: 7.6.3

CIRCUIT ID: 25/12SES CB-2 PHASES: 3
SERIAL #: 1790644 RATED VOLTAGE: 27KV
TYPE: VR B.l.L.: 125KV
MANUFACTURER: SQUARE D POWER FREQUENCY: 60HZ
MFG. DATE: 2016 CONTINUOUS CURRENT: 1200A
CONTROL VOLTAGE: 125VDC MAX INTERUPTING RATING: 40KA
FEEDS TO: BUS-1 OPERATION COUNTER: 86
Test and/or Inspection Acceptable Results Result
Compare equipment nameplate data with drawings and
specifications Pass/Fail PASS
Inspect physical and mechanical condition Pass/Fail PASS
Inspect anchorage, alignment, grounding and required area
clearances Pass/Fail PASS
Verify the unit is clean and all shipping bracing, loose parts, and
documentation shipped inside cubicles have been removed. Pass/Fail PASS
Perform all mechanical operation tests on the operating . PASS
mechanism in accordance with manufacturer’s published data. Pass/Fail
Verify cell fit and element alignment Pass/Fail PASS
. . . . . 1. Investigate connection values that
Inspect bolted electrical connections for high resistance using . o
. deviate more than 50% from similar
either: .
. connections. PASS
1. Low-resistance ohmmeter , .
5> Calibrated torque wrench 2. Torqued to manufacturer’s data or if
' 4 absent than use table 100.12.
Verify operation and sequencing of interlocking systems.
P & & Pass/Fai PASS
Verify appropriate lubrication on moving current-carrying parts
and on moving and sliding surfaces. Pass/Fail PASS
. . . . Pass/Fail
Verify racking mechanism operation. PASS
i hall igi
Record as-found and as-left operation counter readings. Operation counter shall advance one digit per PASS
close-open cycle.
Compare bolted connection resistance values to
. . values of similar connections. Investigate values
Perform resistance measurements through bolted electrical . . .
. . . which deviate from those of similar bolted
connections with a low-resistance ohmmeter . PASS
connections by more than 50 percent of the
lowest value.
Perform insulation-resistance tests on each bus section, phase-to-
phase and phase-to-ground, for one minute in accordance with Pass/Fail
Table 100.1 PASS
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Microhm or dc millivolt drop values shall not
exceed the high levels of the normal range as
indicated in the manufacturer’s published data.

Perform a contact/pole-resistance test In the absence of manufacturer’s published PASS
data, investigate values that deviate from
adjacent poles or similar breakers by more than
50 percent of the lowest value.
. . . - Minimum pickup voltage of the trip and close
Perform minimum pickup voltage tests on trip and close coils in . P P & P B
. ) . coils shall conform to the manufacturer’s PASS
accordance with manufacturer’s published data. .
published data.
Verify correct operation of any auxiliary features such as electrical | Auxiliary features shall operate in accordance PASS
close and trip operation, trip-free, and antipump function. with manufacturer’s published data.
Trip circuit breaker by operation of each protective device. Reset Protective devices shall operate the breaker per PASS
all trip logs and indicators system design.
If no evidence of distress or insulation failure is
. - . . observed by the end of the total time of voltage
Perform a dielectric withstand voltage test in accordance with L v . . . &
, . application during the vacuum bottle integrity PASS
manufacturer’s published data. . . .
test, the test specimen is considered to have
passed the test.
If no evidence of distress or insulation failure is
Perform vacuum bottle integrity (dielectric withstand voltage) test | observed by the end of the total time of voltage
across each vacuum bottle with the breaker in the open position in | application during the vacuum bottle integrity PASS
strict accordance with manufacturer’s published data. test, the test specimen is considered to have
passed the test.
Verify Heaters are operational Pass/Fail N/A

GENERAL COMMENTS

APRIL 2016
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SITE: Esquimalt Graving Dock | LOCATION: SES
CLIENT: EECOL DATE: November 2016
TECHNICIAN: | JS, KG, KB, CL ‘ JOB: | 4517.81

1.11 25/12SES CB-2 Medium Voltage Circuit Breaker Test and Inspection

CIRCUIT ID: 25/12SES CB-2 FEEDS TO: BUS-1 MANUFACTURER: SQUARE D
MFG DATE: 2016 TYPE: VR INTERRUPTING CAPACITY: 40KA
SERIAL #: 1790644 STYLE: VACUUM CONTROL VOLTAGE: 125VDC
INTERLOCK KEY #: K3-62549 RATED CURRENT: 1200A OPERATION COUNTER: 86
B.IL: 125KV RATED VOLTAGE: 27KV
VISUAL INSPECTIONS
PASS/FAIL/N/A NOTES
OPERATION OF INTERLOCKS: PASS
CONDITION OF BREAKER CELLS: PASS
RACKING MECHANISM OF RAILS: PASS
SIGNS OF OVERHEATING: NA NEW INSTALLATION
CONDITION OF FINGERS AND CLUSTERS: PASS
OPERATION OF SHUTTERS: PASS
GROUND CONNECTIONS: PASS
LUBRICATION OF MECHANISM: PASS
CONNECTIONS TORQUED: PASS
SECONDARY WIRING: PASS
SPRINGS / PUFFERS / DAMPERS: PASS
AUXILIARY CONTACTS: PASS HIGHEST RESISTANCE: 20
CONTACT AND INSULATION TESTING
CONTACT TESTING LINE A LINE B LINE C

CONTACT RESISTANCE: 18 p0 19 p0 18 p0
CONTACT OPENING TIME: 26.9 ms 27.1ms 27.4ms
CONTACT CLOSING TIME: 50.9 ms 50.4 ms 50.0 ms
WEAR INDICATORS: PASS PASS PASS

INSULATION TESTING TEST VOLTAGE LINE A LINE B LINE C
LINE TO LINE: 5KVDC >10 TQ >10 TQ 3.87TQ
LINE TO GROUND: 5KVDC 1.24T0 1.95T0 1.30TQ
ACROSS CONTACTS: 5KVDC 2.98TQ 439TQ 43370
WITHSTAND TEST ACROSS CONTACTS: 45KVAC 15 mA 15 mA 15mA

BREAKER OPERATOR AND CONTROLS TEST
PASS FAIL N/A OHMS RATED VOLTS PICKUP VOLTS
CLOSING COIL: v 181.6 140 VDC 100 VDC
OPENING COIL: v 184.2 140 VDC 70 VDC
TRIPPING COIL: NA - - -
MOTOR CHARGING: v 11.1 125V DC 100 VDC
EQUIPMENT ID
PE-M-10, PE-D-10, PE-HP-02
GENERAL COMMENTS

NUMBER OF OPERATIONS RECORDED UPON COMPLETION OF EQUIMPENT TESTING. IN SERVICE NUMBERS WILL VARY DUE TO ADDITIONAL
OPERATIONS FOR SCADA COMMISSIONING AND TRAINING PURPOSES.

APRIL 2016
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1.12 25/12SA-3 Surge Arresters, Medium- and High-Voltage
Reference: NETA ATS-2013 Section: 7.19.2

CIRCUIT ID: 25/12SA-3
MANUFACTURER: GENERAL ELECTRIC
MFG. DATE: 2016
MCOV: 7.65 KV
VOLTAGE CLASS: 9.0 KV
SERIAL #: NO DATA
MODEL #: 9L20FXX009XHS
CURRENT RATING: 16.1kA Pressure Relief
TYPE: DISTRIBUTION
INSULATION MATERIAL: METAL OXIDE
Test and/or Inspection Acceptable Results Result
C - - -
om.pére .equment nameplate data with drawings and Pass/Fail PASS
specifications
Inspect physical and mechanical condition Pass/Fail PASS
I t anch li t di d ired .
nspect anchorage, alighment, grounding and required area Pass/Fail PASS
clearances
Verify arresters are clean Pass/Fail PASS
Inspect bolted electrical connections for high resistance using 3. Investigate connection values
either: that deviate more than 50%
3. Low-resistance ohmmeter from similar connections PASS
4. Calibrated torque wrench 4. Torqued to manufacturer’s
data or if absent than use table
100.12
Verify that th d lead h device is individuall .
erify that the ground lead on each device is individually Pass/Fail PASS
attached to a ground bus or electrode
If ify that th k i I
present,.verl y that the stroke counter is correctly mounted Pass/Fail PASS
and electrically connected
Perform resistance measurements through bolted connections Investigate connection values that
with a low-resistance ohmmeter if applicable deviate more than 50% from similar PASS
connections
Perform insulation-resistance tests for one minute on each Insulation-resistance values should be
arrestor phase to ground above manufacturers limits or if absent, PASS
greater than table 100.1
Test grounding connection in accordance with section 2.1.8 Resistance between the arrester ground
terminal and the ground system should PASS

be less than 0.5 ohms

GENERAL COMMENTS

APRIL 2016
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1.13 25/12SA-3 Surge Arrester Test and Inspection
CIRCUIT ID: 25/12SA-3
MANUFACTURER: GENERAL ELECTRIC
MFG. DATE: 2016
MCOV: 7.65 KV
VOLTAGE CLASS: 9.0 KV
SERIAL #: NO DATA
MODEL #: 9L20FXX009XHS
CURRENT RATING: 16.1kA Pressure Relief
TYPE: DISTRIBUTION
PHYSICAL INSPECTION
PASS/FAIL/N/A COMMENTS
ANCHORAGE: PASS
CLEANLINESS: PASS
OVERALL CONDITION: PASS
BOND CONNECTIONS: PASS
BONDING METHOD: PASS
CONNECTIONS TIGHT: PASS
TESTING
PASS | FAIL N/A COMMENTS
INSULATION TEST = HV = GND TEST v A: 204GQ B: 168.4GQ C: 208.3GQ
VOLTAGE: 5000VDC
BOND CONTINUITY — ARRESTER — MAIN
TEST CURRENT: 10A \ A: >.5Q B: >.50 mQ C: >.5Q mQ
EQUIPMENT ID

PE-M-10, PE-D-10,

GENERAL COMMENTS/ENVIRONMENTAL CONDITIONS
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1.14 25/12PT-3 Instrument Transformer Test
MANUFACTURER: INSTRUMENT TRANSFORMER | MFG. DATE: 2016
CIRCUIT ID: BCH-1 12F111 FEEDSTO: Meters & Protection Relays
TYPE: VOLTAGE TRANSFORMER SECONDARY VOLTAGE: 120V
PRIMARY VOLTAGE 14.4kV/7.2kV ACC. CLASS: Station
VISUAL INSPECTION

LINE A LINE B LINE C
PRIMARY FUSE MODEL #: FUSE TEK- FCA22-0.5E FUSE TEK- FCA22-0.5E FUSE TEK- FCA22-0.5E
PRIMARY FUSE AMPACITY: 0.5A 0.5A 0.5A
PRIMARY FUSE RESISTANCE: 6.16 Q 5.910 5.540
CONTROL WIRING: PASS PASS PASS
GROUNDING: PASS PASS PASS
CLEANED: PASS PASS PASS

TRANSFORMER RATIO TEST
LINE A LINE B LINE C
SERIAL #: 54525356 54525355 54525357
RATIO EXCITING RATIO EXCITING RATIO EXCITING
H1-H2:X1-X3 59.93:1 1mA 59.91:1 1mA 59.89:1 1mA
H1-H2:X2-X3 119.88:1 1mA 119.84:1 1mA 119.80:1 1mA
POLARITY: PASS PASS PASS
INSULATION RESISTANCE

LINEA LINEB LINE C
TEST VOLTS: 5KVDC 5KVDC 5KVDC
LEAKAGE CURRENT: 2.206 nA 2.293 nA 2.102nA
X-GND INSULTATION RESISTANCE: 187.4 GQ 284.1 GQ 218.7 GQ
H-GND INSULATION RESISTANCE: 2.225TQ 2.169TQ 2.367 TQ
POLARIZATION INDEX: 2.67 2.66 3.04
DIELECTRIC ABSORPTION RATIO: 1.44 1.40 1.47
X+H-GND: 271.0 GQ 332.7GQ 239.5 GQ

EQUIPMENT ID
PE-M-10, PE-D-10, PE-T-10
GENERAL COMMENTS

H1-H2:X1-X3=7200-120V

H1-H2:X2-X3=14400-120V

Secondary wiring connected X1-X3 for initial operating voltage at 12.5kV L-L 7.2kV L-G

APRIL 2016
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SITE: Esquimalt Graving Dock | LOCATION: SES
CLIENT: EECOL DATE: November 2016
TECHNICIAN: | JS, KG, KB, CL ‘ JOB: | 4517.81

1.15 25/12SES CB-3 Circuit Breakers, Vacuum, Medium-Voltage
Reference: NETA ATS-2013 Section: 7.6.3

CIRCUIT ID: 25/12SES CB-3 PHASES: 3
SERIAL #: 1790643 RATED VOLTAGE: 27KV
TYPE: VR B.l.L.: 125KV
MANUFACTURER: SQUARE D POWER FREQUENCY: 60HZ
MFG. DATE: 2016 CONTINUOUS CURRENT: 1200A
CONTROL VOLTAGE: 125VDC MAX INTERUPTING RATING: 40KA
FEEDS TO: BUS-1 OPERATION COUNTER: 79
Test and/or Inspection Acceptable Results Result
Compare equipment nameplate data with drawings and
specifications Pass/Fail PASS
Inspect physical and mechanical condition Pass/Fail PASS
Inspect anchorage, alignment, grounding and required area
clearances Pass/Fail PASS
Verify the unit is clean and all shipping bracing, loose parts, and
documentation shipped inside cubicles have been removed. Pass/Fail PASS
Perform all mechanical operation tests on the operating . PASS
mechanism in accordance with manufacturer’s published data. Pass/Fail
Verify cell fit and element alignment Pass/Fail PASS
. . . . . 1. Investigate connection values that
Inspect bolted electrical connections for high resistance using . o
. deviate more than 50% from similar
either: .
. connections. PASS
1. Low-resistance ohmmeter , .
5> Calibrated torque wrench 2. Torqued to manufacturer’s data or if
' 4 absent than use table 100.12.
Verify operation and sequencing of interlocking systems.
P & & Pass/Fai PASS
Verify appropriate lubrication on moving current-carrying parts
and on moving and sliding surfaces. Pass/Fail PASS
. . . . Pass/Fail
Verify racking mechanism operation. PASS
i hall igi
Record as-found and as-left operation counter readings. Operation counter shall advance one digit per PASS
close-open cycle.
Compare bolted connection resistance values to
. . values of similar connections. Investigate values
Perform resistance measurements through bolted electrical . . .
. . . which deviate from those of similar bolted
connections with a low-resistance ohmmeter . PASS
connections by more than 50 percent of the
lowest value.
Perform insulation-resistance tests on each bus section, phase-to-
phase and phase-to-ground, for one minute in accordance with Pass/Fail
Table 100.1 PASS
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Microhm or dc millivolt drop values shall not
exceed the high levels of the normal range as
indicated in the manufacturer’s published data.

Perform a contact/pole-resistance test In the absence of manufacturer’s published PASS
data, investigate values that deviate from
adjacent poles or similar breakers by more than
50 percent of the lowest value.
. . . - Minimum pickup voltage of the trip and close
Perform minimum pickup voltage tests on trip and close coils in . P P & P B
. ) . coils shall conform to the manufacturer’s PASS
accordance with manufacturer’s published data. .
published data.
Verify correct operation of any auxiliary features such as electrical | Auxiliary features shall operate in accordance PASS
close and trip operation, trip-free, and antipump function. with manufacturer’s published data.
Trip circuit breaker by operation of each protective device. Reset Protective devices shall operate the breaker per PASS
all trip logs and indicators system design.
If no evidence of distress or insulation failure is
. - . . observed by the end of the total time of voltage
Perform a dielectric withstand voltage test in accordance with L v . . . &
, . application during the vacuum bottle integrity PASS
manufacturer’s published data. . . .
test, the test specimen is considered to have
passed the test.
If no evidence of distress or insulation failure is
Perform vacuum bottle integrity (dielectric withstand voltage) test | observed by the end of the total time of voltage
across each vacuum bottle with the breaker in the open position in | application during the vacuum bottle integrity PASS
strict accordance with manufacturer’s published data. test, the test specimen is considered to have
passed the test.
Verify Heaters are operational Pass/Fail N/A

GENERAL COMMENTS

APRIL 2016
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1.16 25/12SES CB-3 Medium Voltage Circuit Breaker Test and Inspection

CIRCUIT ID: 25/12SES CB-3 FEEDS TO: BUS-1 MANUFACTURER: SQUARE D
MFG DATE: 2016 TYPE: VR INTERRUPTING CAPACITY: 40KA
SERIAL #: 1790643 STYLE: VACUUM CONTROL VOLTAGE: 125VDC
INTERLOCK KEY #: K1-62389 RATED CURRENT: 1200A OPERATION COUNTER: 79
B.IL: 125KV RATED VOLTAGE: 27KV
VISUAL INSPECTIONS
PASS/FAIL/N/A NOTES
OPERATION OF INTERLOCKS: PASS
CONDITION OF BREAKER CELLS: PASS
RACKING MECHANISM OF RAILS: PASS
SIGNS OF OVERHEATING: NA NEW INSTALLATION
CONDITION OF FINGERS AND CLUSTERS: PASS
OPERATION OF SHUTTERS: PASS
GROUND CONNECTIONS: PASS
LUBRICATION OF MECHANISM: PASS
CONNECTIONS TORQUED: PASS
SECONDARY WIRING: PASS
SPRINGS / PUFFERS / DAMPERS: PASS
AUXILIARY CONTACTS: PASS HIGHEST RESISTANCE: 20
CONTACT AND INSULATION TESTING
CONTACT TESTING LINE A LINE B LINE C

CONTACT RESISTANCE: 18 p0 17 p0 18 u0
CONTACT OPENING TIME: 27.4ms 27.0ms 27.0ms
CONTACT CLOSING TIME: 49.4 ms 49.7 ms 49.0 ms
WEAR INDICATORS: PASS PASS PASS

INSULATION TESTING TEST VOLTAGE LINE A LINE B LINE C
LINE TO LINE: 5KVDC 4.51TQ 8.87 TQ 4.91TQ
LINE TO GROUND: 5KVDC 1.26 TQ 1.57TQ 2.21TQ
ACROSS CONTACTS: 5KVDC 2.5370 3.02T0 3.61T0
WITHSTAND TEST ACROSS CONTACTS: 45KVAC 15 mA 15mA 15mA

BREAKER OPERATOR AND CONTROLS TEST
PASS FAIL N/A OHMS RATED VOLTS PICKUP VOLTS
CLOSING COIL: v 180.7 140 VDC 100 VDC
OPENING COIL: v 186.4 140 VDC 70 VDC
TRIPPING COIL: NA - - -
MOTOR CHARGING: v 12.2 125V DC 100 VDC
EQUIPMENT ID
PE-M-10, PE-D-10, PE-HP-02
GENERAL COMMENTS

NUMBER OF OPERATIONS RECORDED UPON COMPLETION OF EQUIMPENT TESTING. IN SERVICE NUMBERS WILL VARY DUE TO ADDITIONAL
OPERATIONS FOR SCADA COMMISSIONING AND TRAINING PURPOSES.
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1.17 25/12SA-4 Surge Arresters, Medium- and High-Voltage
Reference: NETA ATS-2013 Section: 7.19.2

CIRCUIT ID: 25/12SA-4
MANUFACTURER: GENERAL ELECTRIC
MFG. DATE: 2016
MCOV: 7.65 KV
VOLTAGE CLASS: 9.0 KV
SERIAL #: NO DATA
MODEL #: 9L20FXX009XHS
CURRENT RATING: 16.1kA Pressure Relief
TYPE: DISTRIBUTION
INSULATION MATERIAL: METAL OXIDE
Test and/or Inspection Acceptable Results Result
C - - -
om.pére .equment nameplate data with drawings and Pass/Fail PASS
specifications
Inspect physical and mechanical condition Pass/Fail PASS
| - - -
nspect anchorage, alighment, grounding and required area Pass/Fail PASS
clearances
Verify arresters are clean Pass/Fail PASS
Inspect bolted electrical connections for high resistance using 5. Investigate connection values
either: that deviate more than 50%
5. Low-resistance ohmmeter from similar connections PASS
6. Calibrated torque wrench 6. Torqued to manufacturer’s
data or if absent than use table
100.12
Verify that th d lead h device is individuall .
erify that the ground lead on each device is individually Pass/Fail PASS
attached to a ground bus or electrode
If present, verify that the stroke counter is correctly mounted .
P . Y ¥ Pass/Fail N/A
and electrically connected
Perform resistance measurements through bolted connections Investigate connection values that
with a low-resistance ohmmeter if applicable deviate more than 50% from similar PASS
connections
Perform insulation-resistance tests for one minute on each Insulation-resistance values should be
arrestor phase to ground above manufacturers limits or if absent, PASS
greater than table 100.1
Test grounding connection in accordance with section 2.1.8 Resistance between the arrester ground
terminal and the ground system should PASS

be less than 0.5 ohms

GENERAL COMMENTS
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1.18 25/12SA-4 Surge Arrester Test and Inspection

CIRCUIT ID: 25/12S5A-4
MANUFACTURER: GENERAL ELECTRIC
MFG. DATE: 2016
MCOV: 7.65 KV
VOLTAGE CLASS: 9.0 KV
SERIAL #: NO DATA
MODEL #: 9L20FXX009XHS
CURRENT RATING: 16.1KkA Pressure Relief
TYPE: DISTRIBUTION

PHYSICAL INSPECTION

PASS/FAIL/N/A COMMENTS
ANCHORAGE: PASS
CLEANLINESS: PASS
OVERALL CONDITION: PASS
BOND CONNECTIONS: PASS
BONDING METHOD: PASS
CONNECTIONS TIGHT: PASS

TESTING
PASS | FAIL | N/A COMMENTS

INSULATION TEST — HV — GND TEST
VOLTAGE: 5kvVDC

A: 132GQ B: 134GQ C: 89.2GQ

BOND CONTINUITY — ARRESTER — MAIN
TEST CURRENT: 10A

A: >.5Q B: >.50 mQ C: >.50 mQ

EQUIPMENT ID

PE-M-10, PE-D-10,

GENERAL COMMENTS/ENVIRONMENTAL CONDITIONS
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1.19 25/12PT-4 Instrument Transformer Test
MANUFACTURER: INSTRUMENT TRANSFORMER | MFG. DATE: 2016
CIRCUIT ID: BCH-2 12F112 FEEDS TO: Meters & Protection Relays
TYPE: VOLTAGE TRANSFORMER SECONDARY VOLTAGE: 120V
PRIMARY VOLTAGE 14.4kV/7.2kV ACC. CLASS: Station
VISUAL INSPECTION
LINE A LINEB LINE C
PRIMARY FUSE MODEL #: FUSE TEK- FCA22-0.5E FUSE TEK- FCA22-0.5E FUSE TEK- FCA22-0.5E
PRIMARY FUSE AMPACITY: 0.5A 0.5A 0.5A
PRIMARY FUSE RESISTANCE: 5.56 Q 6.62Q 6.09 Q
CONTROL WIRING: PASS PASS PASS
GROUNDING: PASS PASS PASS
CLEANED: PASS PASS PASS
TRANSFORMER RATIO TEST
LINE A LINEB LINE C
SERIAL #: 54525363 54525439 54525364
RATIO EXCITING RATIO RATIO EXCITING
H1-H2:X1-X3 59.877:1 1mA 59.906:1 H1-H2:X1-X3 59.877:1 1mA
H1-H2:X2-X3 119.77:1 1mA 119.82:1 H1-H2:X2-X3 119.77:1 1mA
POLARITY: PASS PASS PASS
INSULATION RESISTANCE
LINE A LINE B LINE C
TEST VOLTS: 5KVDC 5KVDC 5KVDC
LEAKAGE CURRENT: 1.442 nA 1.991 nA 3.621 nA
X-GND INSULTATION RESISTANCE: 321.1GQ 219.3GQ 197.6 GQ
H-GND INSULATION RESISTANCE: 3.448 TQ 2.499 TQ 1.374TQ
POLARIZATION INDEX: 2.53 3.07 1.61
DIELECTRIC ABSORPTION RATIO: 1.28 1.50 1.41
X+H-GND: 422 GQ 269.9 GQ 307.4 GQ
EQUIPMENT ID
PE-M-10, PE-D-10, PE-T-10
GENERAL COMMENTS

H1-H2:X1-X3=7200-120V

H1-H2:X2-X3=14400-120V

Secondary wiring connected X1-X3 for initial operating voltage at 12.5kV L-L 7.2kV L-G
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1.20 25/12SES CB-4 Circuit Breakers, Vacuum, Medium-Voltage
Reference: NETA ATS-2013 Section: 7.6.3

CIRCUIT ID: 25/12SES CB-4 PHASES: 3
SERIAL #: 1790651 RATED VOLTAGE: 27KV
TYPE: VR B.l.L.: 125KV
MANUFACTURER: SQUARE D POWER FREQUENCY: 60HZ
MFG. DATE: 2016 CONTINUOUS CURRENT: 1200A
CONTROL VOLTAGE: 125VDC MAX INTERUPTING RATING: 40KA
FEEDS TO: BUS-2 OPERATION COUNTER: 81
Test and/or Inspection Acceptable Results Result
Compare equipment nameplate data with drawings and
specifications Pass/Fail PASS
Inspect physical and mechanical condition Pass/Fail PASS
Inspect anchorage, alignment, grounding and required area
clearances Pass/Fail PASS
Verify the unit is clean and all shipping bracing, loose parts, and
documentation shipped inside cubicles have been removed. Pass/Fail PASS
Perform all mechanical operation tests on the operating . PASS
mechanism in accordance with manufacturer’s published data. Pass/Fail
Verify cell fit and element alignment Pass/Fail PASS
. . . . . 1. Investigate connection values that
Inspect bolted electrical connections for high resistance using . o
. deviate more than 50% from similar
either: .
. connections. PASS
1. Low-resistance ohmmeter , .
5> Calibrated torque wrench 2. Torqued to manufacturer’s data or if
' 4 absent than use table 100.12.
Verify operation and sequencing of interlocking systems.
P & & Pass/Fai PASS
Verify appropriate lubrication on moving current-carrying parts
and on moving and sliding surfaces. Pass/Fail PASS
. . . . Pass/Fail
Verify racking mechanism operation. PASS
i hall igi
Record as-found and as-left operation counter readings. Operation counter shall advance one digit per PASS
close-open cycle.
Compare bolted connection resistance values to
. . values of similar connections. Investigate values
Perform resistance measurements through bolted electrical . . .
. . . which deviate from those of similar bolted
connections with a low-resistance ohmmeter . PASS
connections by more than 50 percent of the
lowest value.
Perform insulation-resistance tests on each bus section, phase-to-
phase and phase-to-ground, for one minute in accordance with Pass/Fail
Table 100.1 PASS
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Microhm or dc millivolt drop values shall not
exceed the high levels of the normal range as
indicated in the manufacturer’s published data.

Perform a contact/pole-resistance test In the absence of manufacturer’s published PASS
data, investigate values that deviate from
adjacent poles or similar breakers by more than
50 percent of the lowest value.
. . . - Minimum pickup voltage of the trip and close
Perform minimum pickup voltage tests on trip and close coils in . P P & P B
. ) . coils shall conform to the manufacturer’s PASS
accordance with manufacturer’s published data. .
published data.
Verify correct operation of any auxiliary features such as electrical | Auxiliary features shall operate in accordance PASS
close and trip operation, trip-free, and antipump function. with manufacturer’s published data.
Trip circuit breaker by operation of each protective device. Reset Protective devices shall operate the breaker per PASS
all trip logs and indicators system design.
If no evidence of distress or insulation failure is
. - . . observed by the end of the total time of voltage
Perform a dielectric withstand voltage test in accordance with L v . . . &
, . application during the vacuum bottle integrity PASS
manufacturer’s published data. . . .
test, the test specimen is considered to have
passed the test.
If no evidence of distress or insulation failure is
Perform vacuum bottle integrity (dielectric withstand voltage) test | observed by the end of the total time of voltage
across each vacuum bottle with the breaker in the open position in | application during the vacuum bottle integrity PASS
strict accordance with manufacturer’s published data. test, the test specimen is considered to have
passed the test.
Verify Heaters are operational Pass/Fail N/A

GENERAL COMMENTS

APRIL 2016
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SITE: Esquimalt Graving Dock | LOCATION: SES
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TECHNICIAN: | JS, KG, KB, CL ‘ JOB: | 4517.81

1.21 25/12SES CB-4 Medium Voltage Circuit Breaker Test and Inspection

CIRCUIT ID: 25/12SES CB-4 FEEDS TO: BUS-2 MANUFACTURER: SQUARE D
MFG DATE: 2016 TYPE: VR INTERRUPTING CAPACITY: 40KA
SERIAL #: 1790651 STYLE: VACUUM CONTROL VOLTAGE: 125VDC
INTERLOCK KEY #: K2-62486 RATED CURRENT: 1200A OPERATION COUNTER: 81
B.IL: 125KV RATED VOLTAGE: 27KV
VISUAL INSPECTIONS
PASS/FAIL/N/A NOTES
OPERATION OF INTERLOCKS: PASS
CONDITION OF BREAKER CELLS: PASS
RACKING MECHANISM OF RAILS: PASS
SIGNS OF OVERHEATING: NA NEW INSTALLATION
CONDITION OF FINGERS AND CLUSTERS: PASS
OPERATION OF SHUTTERS: PASS
GROUND CONNECTIONS: PASS
LUBRICATION OF MECHANISM: PASS
CONNECTIONS TORQUED: PASS
SECONDARY WIRING: PASS
SPRINGS / PUFFERS / DAMPERS: PASS
AUXILIARY CONTACTS: PASS HIGHEST RESISTANCE: 20
CONTACT AND INSULATION TESTING
CONTACT TESTING LINE A LINE B LINE C

CONTACT RESISTANCE: 19 p0 210 19 p0
CONTACT OPENING TIME: 27.5ms 27.3ms 27.1ms
CONTACT CLOSING TIME: 49.1 ms 49.7 ms 49.5 ms
WEAR INDICATORS: PASS PASS PASS

INSULATION TESTING TEST VOLTAGE LINE A LINE B LINE C
LINE TO LINE: 5KVDC 5.40 TQ >10 TQ 5.44TQ
LINE TO GROUND: 5KVDC 0.80 TQ 13170 2.22TQ
ACROSS CONTACTS: 5KVDC 3.70 TQ 5.70 TQ 6.75TQ
WITHSTAND TEST ACROSS CONTACTS: 45KVAC 15 mA 15 mA 15mA

BREAKER OPERATOR AND CONTROLS TEST
PASS FAIL N/A OHMS RATED VOLTS PICKUP VOLTS
CLOSING COIL: v 182.3 140 VDC 100 VDC
OPENING COIL: v 182.5 140 VDC 70 VDC
TRIPPING COIL: NA - - -
MOTOR CHARGING: v 10.7 125V DC 100 VDC
EQUIPMENT ID
PE-M-10, PE-D-10, PE-HP-02
GENERAL COMMENTS

NUMBER OF OPERATIONS RECORDED UPON COMPLETION OF EQUIMPENT TESTING. IN SERVICE NUMBERS WILL VARY DUE TO ADDITIONAL
OPERATIONS FOR SCADA COMMISSIONING AND TRAINING PURPOSES.
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1.22 25/12SES CB-5 Circuit Breakers, Vacuum, Medium-Voltage
Reference: NETA ATS-2013 Section: 7.6.3

CIRCUIT ID: 25/12SES CB-5 PHASES: 3
SERIAL #: 1790658 RATED VOLTAGE: 27KV
TYPE: VR B.l.L.: 125KV
MANUFACTURER: SQUARE D POWER FREQUENCY: 60HZ
MFG. DATE: 2016 CONTINUOUS CURRENT: 1200A
CONTROL VOLTAGE: 125VDC MAX INTERUPTING RATING: 40KA
FEEDS TO: BUS-1/BUS-2 OPERATION COUNTER: 120
Test and/or Inspection Acceptable Results Result
Compare equipment nameplate data with drawings and
specifications Pass/Fail PASS
Inspect physical and mechanical condition Pass/Fail PASS
Inspect anchorage, alignment, grounding and required area
clearances Pass/Fail PASS
Verify the unit is clean and all shipping bracing, loose parts, and
documentation shipped inside cubicles have been removed. Pass/Fail PASS
Perform all mechanical operation tests on the operating . PASS
mechanism in accordance with manufacturer’s published data. Pass/Fail
Verify cell fit and element alignment Pass/Fail PASS
. . . . . 1. Investigate connection values that
Inspect bolted electrical connections for high resistance using . o
. deviate more than 50% from similar
either: .
. connections. PASS
1. Low-resistance ohmmeter , .
5> Calibrated torque wrench 2. Torqued to manufacturer’s data or if
' 4 absent than use table 100.12.
Verify operation and sequencing of interlocking systems.
P auencine gsy Pass/Fai PASS
Verify appropriate lubrication on moving current-carrying parts
and on moving and sliding surfaces. Pass/Fail PASS
. . . . Pass/Fail
Verify racking mechanism operation. PASS
i hall igi
Record as-found and as-left operation counter readings. Operation counter shall advance one digit per PASS
close-open cycle.
Compare bolted connection resistance values to
. . values of similar connections. Investigate values
Perform resistance measurements through bolted electrical . . .
. . . which deviate from those of similar bolted
connections with a low-resistance ohmmeter . PASS
connections by more than 50 percent of the
lowest value.
Perform insulation-resistance tests on each bus section, phase-to-
phase and phase-to-ground, for one minute in accordance with Pass/Fail
Table 100.1 PASS
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Microhm or dc millivolt drop values shall not
exceed the high levels of the normal range as
indicated in the manufacturer’s published data.

Perform a contact/pole-resistance test In the absence of manufacturer’s published PASS
data, investigate values that deviate from
adjacent poles or similar breakers by more than
50 percent of the lowest value.
. . . - Minimum pickup voltage of the trip and close
Perform minimum pickup voltage tests on trip and close coils in . P P & P B
. ) . coils shall conform to the manufacturer’s PASS
accordance with manufacturer’s published data. .
published data.
Verify correct operation of any auxiliary features such as electrical | Auxiliary features shall operate in accordance PASS
close and trip operation, trip-free, and antipump function. with manufacturer’s published data.
Trip circuit breaker by operation of each protective device. Reset Protective devices shall operate the breaker per PASS
all trip logs and indicators system design.
If no evidence of distress or insulation failure is
. - . . observed by the end of the total time of voltage
Perform a dielectric withstand voltage test in accordance with L v . . . &
, . application during the vacuum bottle integrity PASS
manufacturer’s published data. . . .
test, the test specimen is considered to have
passed the test.
If no evidence of distress or insulation failure is
Perform vacuum bottle integrity (dielectric withstand voltage) test | observed by the end of the total time of voltage
across each vacuum bottle with the breaker in the open position in | application during the vacuum bottle integrity PASS
strict accordance with manufacturer’s published data. test, the test specimen is considered to have
passed the test.
Verify Heaters are operational Pass/Fail N/A

GENERAL COMMENTS
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1.23 25/12SES CB-5 Medium Voltage Circuit Breaker Test and Inspection

CIRCUIT ID: 25/12SES CB-5 FEEDS TO: BUS-1/BUS-2 MANUFACTURER: SQUARE D
MFG DATE: 2016 TYPE: VR INTERRUPTING CAPACITY: 40KA
SERIAL #: 1790651 STYLE: VACUUM CONTROL VOLTAGE: 125VDC
INTERLOCK KEY #: k4-22097 & K5-RC15241 RATED CURRENT: 1200A OPERATION COUNTER: 120
B.I.L.: 125KV RATED VOLTAGE: 27KV
VISUAL INSPECTIONS
PASS/FAIL/N/A NOTES
OPERATION OF INTERLOCKS: PASS
CONDITION OF BREAKER CELLS: PASS
RACKING MECHANISM OF RAILS: PASS
SIGNS OF OVERHEATING: NA NEW INSTALLATION
CONDITION OF FINGERS AND CLUSTERS: PASS
OPERATION OF SHUTTERS: PASS
GROUND CONNECTIONS: PASS
LUBRICATION OF MECHANISM: PASS
CONNECTIONS TORQUED: PASS
SECONDARY WIRING: PASS
SPRINGS / PUFFERS / DAMPERS: PASS
AUXILIARY CONTACTS: PASS HIGHEST RESISTANCE: .2Q

CONTACT AND INSULATION TESTING

CONTACT TESTING LINE A LINE B LINE C
CONTACT RESISTANCE: 22 u0 210 210
CONTACT OPENING TIME: 27.6 ms 273 ms 27.4ms
CONTACT CLOSING TIME: 49.4 ms 49.4 ms 49.4 ms
WEAR INDICATORS: PASS PASS PASS

INSULATION TESTING TEST VOLTAGE LINE A LINE B LINE C
LINE TO LINE: 5KVDC 8.41TQ 9.37 TQ >10 TO
LINE TO GROUND: 5KVDC 1.83T0 17770 1.82TQ
ACROSS CONTACTS: 5KVDC 5.44TQ 5.68 TQ 6.28 TQ
WITHSTAND TEST ACROSS CONTACTS: 45KVAC 15 mA 15 mA 15mA

BREAKER OPERATOR AND CONTROLS TEST
PASS FAIL N/A OHMS RATED VOLTS PICKUP VOLTS
CLOSING COIL: v 178.8 140 VDC 100 VDC
OPENING COIL: v 187.3 140 VDC 70 VDC
TRIPPING COIL: NA - - -
MOTOR CHARGING: v 10.3 125V DC 100 VDC
EQUIPMENT ID
PE-M-10, PE-D-10, PE-HP-02
GENERAL COMMENTS

NUMBER OF OPERATIONS RECORDED UPON COMPLETION OF EQUIMPENT TESTING. IN SERVICE NUMBERS WILL VARY DUE TO ADDITIONAL

OPERATIONS FOR SCADA COMMISSIONING AND

TRAINING PURPOSES.
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1.24 25/12PT-B1 INSTRUMENT TRANSFORMER TEST
MANUFACTURER: INSTRUMENT TRANSFORMER | MFG. DATE: 2016
CIRCUIT ID: 25/12kV BUS#1 FEEDS TO: Meters & Protection Relays
TYPE: VOLTAGE TRANSFORMER SECONDARY VOLTAGE: 120V
PRIMARY VOLTAGE 14.4kV/7.2kV ACC. CLASS: Station
VISUAL INSPECTION

LINE A LINE B LINE C
PRIMARY FUSE MODEL #: FUSE TEK- FCA22-0.5E FUSE TEK- FCA22-0.5E FUSE TEK- FCA22-0.5E
PRIMARY FUSE AMPACITY: 0.5A 0.5A 0.5A
PRIMARY FUSE RESISTANCE: 5.77Q 5420 5.750Q
CONTROL WIRING: PASS PASS PASS
GROUNDING: PASS PASS PASS
CLEANED: PASS PASS PASS

TRANSFORMER RATIO TEST
LINE A LINE B LINE C
SERIAL #: 54525354 54525408 54525409
RATIO EXCITING RATIO EXCITING RATIO EXCITING
H1-H2:X1-X3 59.98:1 1mA 59.901:1 1mA 59.91:1 1mA
H1-H2:X2-X3 119.77:1 1mA 119.82:1 1mA 119.83:1 1mA
POLARITY: PASS PASS PASS
INSULATION RESISTANCE

LINE A LINE B LINE C
TEST VOLTS: 5KVDC 5KVDC 5KVDC
LEAKAGE CURRENT: 2.278 nA 2.885 nA 2.940 nA
X-GND INSULTATION RESISTANCE: 287 GQ 137.7 GQ 337.4GQ
H-GND INSULATION RESISTANCE: 2.18TQ 1.725TQ 1.693 TQ
POLARIZATION INDEX: 2.47 2,91 2.62
DIELECTRIC ABSORPTION RATIO: 1.29 1.38 1.43
X+H-GND: 417.1GQ 309.7 GQ 326.9 GQ

EQUIPMENT ID
PE-M-10, PE-D-10, PE-T-10
GENERAL COMMENTS

H1-H2:X1-X3=7200-120V

H1-H2:X2-X3=14400-120V

Secondary wiring connected X1-X3 for initial operating voltage at 12.5kV L-L 7.2kV L-G

APRIL 2016
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1.25 25/12PT-B2 INSTRUMENT TRANSFORMER TEST
MANUFACTURER: INSTRUMENT TRANSFORMER | MFG. DATE: 2016
CIRCUIT ID: 25/12kV Bus #2 FEEDS TO: Meters & Protection Relays
TYPE: VOLTAGE TRANSFORMER SECONDARY VOLTAGE: 120V
PRIMARY VOLTAGE 14.4kV/7.2kV ACC. CLASS: Station
VISUAL INSPECTION

LINE A LINE B LINE C
PRIMARY FUSE MODEL #: FUSE TEK- FCA22-0.5E FUSE TEK- FCA22-0.5E FUSE TEK- FCA22-0.5E
PRIMARY FUSE AMPACITY: 0.5A 0.5A 0.5A
PRIMARY FUSE RESISTANCE: 6.040Q 5.66 O 5.690
CONTROL WIRING: PASS PASS PASS
GROUNDING: PASS PASS PASS
CLEANED: PASS PASS PASS

TRANSFORMER RATIO TEST
LINE A LINE B LINE C
SERIAL #:
RATIO EXCITING RATIO EXCITING RATIO EXCITING
H1-H2:X1-X3 59.92:1 1mA 59.89:1 1mA 59.90:1 1mA
H1-H2:X2-X3 119.87:1 1mA 119.78:1 1mA 119.81:1 1mA
POLARITY: PASS PASS PASS
INSULATION RESISTANCE

LINE A LINE B LINE C
TEST VOLTS: 5KVDC 5KVDC 5KVDC
LEAKAGE CURRENT: 1.647 nA 1.532 nA 1.718 nA
X-GND INSULTATION RESISTANCE: 277.5 GQ 502 GQ 171.1 GQ
H-GND INSULATION RESISTANCE: 3.019TQ 3.245TQ 2.896 TQ
POLARIZATION INDEX: 3.34 3.36 3.43
DIELECTRIC ABSORPTION RATIO: 1.54 1.45 1.44
X+H-GND: 275.8 GQ 483.3 GQ 214.1GQ

EQUIPMENT ID
PE-M-10, PE-D-10, PE-T-10
GENERAL COMMENTS

H1-H2:X1-X3=7200-120V

H1-H2:X2-X3=14400-120V

Secondary wiring connected X1-X3 for initial operating voltage at 12.5kV L-L 7.2kV L-G
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1.26 25/12SES CB-6 Circuit Breakers, Vacuum, Medium-Voltage
Reference: NETA ATS-2013 Section: 7.6.3

CIRCUIT ID: 25/12SES CB-6 PHASES: 3
SERIAL #: 17 91733 RATED VOLTAGE: 27KV
TYPE: VR B.l.L.: 125KV
MANUFACTURER: SQUARE D POWER FREQUENCY: 60HZ
MFG. DATE: 2016 CONTINUOUS CURRENT: 1200A
CONTROL VOLTAGE: 125VDC MAX INTERUPTING RATING: 40KA
FEEDS TO: SPARE 3 OPERATION COUNTER: 70
Test and/or Inspection Acceptable Results Result
Compare equipment nameplate data with drawings and
specifications Pass/Fail PASS
Inspect physical and mechanical condition Pass/Fail PASS
Inspect anchorage, alignment, grounding and required area
clearances Pass/Fail PASS
Verify the unit is clean and all shipping bracing, loose parts, and
documentation shipped inside cubicles have been removed. Pass/Fail PASS
Perform all mechanical operation tests on the operating . PASS
mechanism in accordance with manufacturer’s published data. Pass/Fail
Verify cell fit and element alignment Pass/Fail PASS
. . . . . 1. Investigate connection values that
Inspect bolted electrical connections for high resistance using . o
. deviate more than 50% from similar
either: .
. connections. PASS
1. Low-resistance ohmmeter , .
5> Calibrated torque wrench 2. Torqued to manufacturer’s data or if
' 4 absent than use table 100.12.
Verify operation and sequencing of interlocking systems.
P auencine gsy Pass/Fai PASS
Verify appropriate lubrication on moving current-carrying parts
and on moving and sliding surfaces. Pass/Fail PASS
. . . . Pass/Fail
Verify racking mechanism operation. PASS
i hall igi
Record as-found and as-left operation counter readings. Operation counter shall advance one digit per PASS
close-open cycle.
Compare bolted connection resistance values to
. . values of similar connections. Investigate values
Perform resistance measurements through bolted electrical . . .
. . . which deviate from those of similar bolted
connections with a low-resistance ohmmeter . PASS
connections by more than 50 percent of the
lowest value.
Perform insulation-resistance tests on each bus section, phase-to-
phase and phase-to-ground, for one minute in accordance with Pass/Fail
Table 100.1 PASS
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Microhm or dc millivolt drop values shall not
exceed the high levels of the normal range as
indicated in the manufacturer’s published data.

Perform a contact/pole-resistance test In the absence of manufacturer’s published PASS
data, investigate values that deviate from
adjacent poles or similar breakers by more than
50 percent of the lowest value.
. . . - Minimum pickup voltage of the trip and close
Perform minimum pickup voltage tests on trip and close coils in . P P & P B
. ) . coils shall conform to the manufacturer’s PASS
accordance with manufacturer’s published data. .
published data.
Verify correct operation of any auxiliary features such as electrical | Auxiliary features shall operate in accordance PASS
close and trip operation, trip-free, and antipump function. with manufacturer’s published data.
Trip circuit breaker by operation of each protective device. Reset Protective devices shall operate the breaker per PASS
all trip logs and indicators system design.
If no evidence of distress or insulation failure is
. - . . observed by the end of the total time of voltage
Perform a dielectric withstand voltage test in accordance with L v . . . &
, . application during the vacuum bottle integrity PASS
manufacturer’s published data. . . .
test, the test specimen is considered to have
passed the test.
If no evidence of distress or insulation failure is
Perform vacuum bottle integrity (dielectric withstand voltage) test | observed by the end of the total time of voltage
across each vacuum bottle with the breaker in the open position in | application during the vacuum bottle integrity PASS
strict accordance with manufacturer’s published data. test, the test specimen is considered to have
passed the test.
Verify Heaters are operational Pass/Fail N/A

GENERAL COMMENTS

APRIL 2016
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1.27 25/12SES CB-6 Medium Voltage Circuit Breaker Test and Inspection

CIRCUIT ID: 25/12SES CB-6 FEEDS TO: SPARE 3 MANUFACTURER: SQUARE D
MFG DATE: 2016 TYPE: VR INTERRUPTING CAPACITY: 40KA
SERIAL #: 17 91733 STYLE: VACUUM CONTROL VOLTAGE: 125VDC
INTERLOCK KEY #: N/A RATED CURRENT: 1200A OPERATION COUNTER: 70
B.IL: 125KV RATED VOLTAGE: 27KV
VISUAL INSPECTIONS
PASS/FAIL/N/A NOTES
OPERATION OF INTERLOCKS: PASS
CONDITION OF BREAKER CELLS: PASS
RACKING MECHANISM OF RAILS: PASS
SIGNS OF OVERHEATING: NA NEW INSTALLATION
CONDITION OF FINGERS AND CLUSTERS: PASS
OPERATION OF SHUTTERS: PASS
GROUND CONNECTIONS: PASS
LUBRICATION OF MECHANISM: PASS
CONNECTIONS TORQUED: PASS
SECONDARY WIRING: PASS
SPRINGS / PUFFERS / DAMPERS: PASS
AUXILIARY CONTACTS: PASS HIGHEST RESISTANCE: 20
CONTACT AND INSULATION TESTING
CONTACT TESTING LINE A LINE B LINE C

CONTACT RESISTANCE: 0.05 mQ 0.04 mQ 0.06 mQ
CONTACT OPENING TIME: 27.2ms 27.0ms 26.9 ms
CONTACT CLOSING TIME: 49.7 ms 50.0 ms 49.5 ms
WEAR INDICATORS: PASS PASS PASS

INSULATION TESTING TEST VOLTAGE LINE A LINE B LINE C
LINE TO LINE: 5KVDC >10 TQ >10 TQ >10 TQ
LINE TO GROUND: 5KVDC >10 TQ >10TQ >10TQ
ACROSS CONTACTS: 5KVDC 8.98TQ >10 TO >10TO
WITHSTAND TEST ACROSS CONTACTS: 45KVAC 16 mA 16 mA 16 mA

BREAKER OPERATOR AND CONTROLS TEST
PASS FAIL N/A OHMS RATED VOLTS PICKUP VOLTS
CLOSING COIL: v 184.4 140 VDC 100 VDC
OPENING COIL: v 183.9 140 VDC 70 VDC
TRIPPING COIL: NA - - -
MOTOR CHARGING: v 9.3 125V DC 100 VDC
EQUIPMENT ID
PE-M-10, PE-D-10, PE-HP-02
GENERAL COMMENTS

NUMBER OF OPERATIONS RECORDED UPON COMPLETION OF EQUIMPENT TESTING. IN SERVICE NUMBERS WILL VARY DUE TO ADDITIONAL
OPERATIONS FOR SCADA COMMISSIONING AND TRAINING PURPOSES.
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1.28 25/12SES ES-6 Switches, Air, Medium-Voltage, Metal Enclosed

Reference: NETA ATS-2013 Section: 7.5.1.2

CIRCUIT ID: 25/12SES ES-6 PHASES: 3
SERIAL #: 1198226/3 RATED VOLTAGE: 24KV
TYPE: OJWN 24/63A260 STYLE: N/A
MANUFACTURER: ABB MOM: 63KA
MFG. DATE: 09/06/2016 CONTINUOUS CURRENT: N/A
Test and/or Inspection Acceptable Results Result

Com.pf‘are .equipment nameplate data with drawings and Pass/Fail Pass
specifications
Inspect physical and mechanical condition Pass/Fail Pass
Inspect anchorage, alignment, grounding and required area Pass/Fail Pass
clearances
Verify the unit is clean and all shipping bracing, loose parts, and . Pass
documentation shipped inside cubicles have been removed. Pass/Fail
Verify correct blade alignment, blade penetration, travel stops, arc
i i i i Pass/Fail Pass
interrupter operation, and mechanical operation.
Verify that fuse sizes and types are in accordance with drawings, . N/A
short-circuit study, and coordination study. Pass/Fail
Verify correct phase barrier installation. Pass/Fail N/A
Inspect bolted electrical connections for high resistance using Investigate connection values that deviate more Pass
low-resistance ohmmeter than 50% from similar connections.
Verify operation and sequencing of interlocking systems. Pass/Fail Pass
Verify appropriate lubrication on moving current-carrying parts . Pass
and on moving and sliding surfaces. Pass/Fail

Compare bolted connection resistance values to
Perform resistance measurements through bolted electrical values of similar connections. Investigate values
connections with a low-resistance ohmmeter which deviate from those of similar bolted Pass

connections by more than 50 percent of the

lowest value.
Perform insulation-resistance tests on each bus section, phase-to- Pass/Fail
phase and phase-to-ground, for one minute in accordance with Pass
Table 100.1

Microhm or dc millivolt drop values shall not

exceed the high levels of the normal range as

. . indicated in the manufacturer’s published data.

Measure contact resistance across each switchblade and fuse , .

In the absence of manufacturer’s published Pass
holder. . . .

data, investigate values that deviate from

adjacent poles or similar breakers by more than

50 percent of the lowest value.
Perform a dielectric withstand voltage test on each pole with If no evidence of distress or insulation failure is
switch closed. Test each pole-to ground with all other poles observed by the end of the total time of voltage
grounded. Test voltage shall be in accordance with manufacturer’s | application during the dielectric withstand test, Pass

published data.

the test specimen is considered to have passed
the test.

GENERAL COMMENTS
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1.29 25/12SES ES-6 Medium Voltage Earthing Switch Test and Inspection

CIRCUIT ID: 25/12PHS ES-6 MOM RATING: 63KA
MANUFACTURER: ABB MFG. DATE: 2016
TYPE: OJWN 24/63A260 SERIAL #: 1198226/3
STYLE: N/A VOLTAGE RATING: 24KV
BIL: N/A CURRENT RATING: N/A
VISUAL INSPECTION
PASS/FAIL/N/A NOTES
MECHANICAL LOCK: Pass Electronic Interlock
INSULATORS: Pass
CONTROL: Pass
CONNECTIONS TORQUED: Pass
BLADE ALIGNMENT: Pass LUBRICATED: YES X NO [J
BLADE OPERATING ARMS: Pass LUBRICATED: YES X NO [
WARNING SIGNS: Pass
BUS AND INSULATION: Pass
OPERATION COUNTER: N/A
BONDING: Pass
ANCHORAGE: Pass
CLEARANCES: Pass
INDICATION/ CONTROL DEVICES: Pass
CLEANLINESS: Pass
CONTACT TESTING

TEST CURRENT LINE A LINE B LINE C

LINE TO GROUND: 10ADC 22 uQ 1510 16p0
INSULATION TESTING

TEST VOTLAGE LINE A LINE B LINE C
LINE TO LINE: 5kvDC 219.5 MQ 221.7 MQ 209.2 MQ
ACROSS CONTACTS: 5kvDC 96.8 MQ 110.5 MQ 101.2 MQ
OVER POTENTIAL TEST: 60kvDC 1mA 1mA 1mA

EQUIPMENT ID

PE-M-10, PE-D-10, PE-HP-02

GENERAL COMMENTS

INSULATION RESISTANCE TESTING AND OVER POTENTIAL TESTING PERFORMED AND RECORDED DURING SWITCHBOARD ASSEMBLY TESTING.
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1.30 25/12SES CB-7 Circuit Breakers, Vacuum, Medium-Voltage
Reference: NETA ATS-2013 Section: 7.6.3

CIRCUIT ID: 25/12SES CB-7 PHASES: 3
SERIAL #: 17 90647 RATED VOLTAGE: 27KV
TYPE: VR B.l.L.: 125KV
MANUFACTURER: SQUARE D POWER FREQUENCY: 60HZ
MFG. DATE: 2016 CONTINUOUS CURRENT: 1200A
CONTROL VOLTAGE: 125VDC MAX INTERUPTING RATING: 40KA
FEEDS TO: SPARE 4 OPERATION COUNTER: 84
Test and/or Inspection Acceptable Results Result
Compare equipment nameplate data with drawings and
specifications Pass/Fail Pass
Inspect physical and mechanical condition Pass/Fail Pass
Inspect anchorage, alignment, grounding and required area
clearances Pass/Fail Pass
Verify the unit is clean and all shipping bracing, loose parts, and
documentation shipped inside cubicles have been removed. Pass/Fail Pass
Perform all mechanical operation tests on the operating . Pass
mechanism in accordance with manufacturer’s published data. Pass/Fail
Verify cell fit and element alignment Pass/Fail Pass
. . . . . 1. Investigate connection values that
Inspect bolted electrical connections for high resistance using . o
cither: deviate more than 50% from similar
’ ) connections. Pass
1. Low-resistance ohmmeter , .
5> Calibrated torque wrench 2. Torqued to manufacturer’s data or if
' 4 absent than use table 100.12.
Verify operation and sequencing of interlocking systems.
P 8 g Pass/Fail Pass
Verify appropriate lubrication on moving current-carrying parts
and on moving and sliding surfaces. Pass/Fail Pass
. . . . Pass/Fail
Verify racking mechanism operation. Pass
i hall igi
Record as-found and as-left operation counter readings. Operation counter shall advance one digit per Pass
close-open cycle.
Compare bolted connection resistance values to
. . values of similar connections. Investigate values
Perform resistance measurements through bolted electrical . . .
. . . which deviate from those of similar bolted
connections with a low-resistance ohmmeter . Pass
connections by more than 50 percent of the
lowest value.
Perform insulation-resistance tests on each bus section, phase-to-
phase and phase-to-ground, for one minute in accordance with Pass/Fail
Table 100.1 Pass
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Microhm or dc millivolt drop values shall not
exceed the high levels of the normal range as
indicated in the manufacturer’s published data.

Perform a contact/pole-resistance test In the absence of manufacturer’s published Pass
data, investigate values that deviate from
adjacent poles or similar breakers by more than
50 percent of the lowest value.
. . . - Minimum pickup voltage of the trip and close
Perform minimum pickup voltage tests on trip and close coils in . P P & P B
. ) . coils shall conform to the manufacturer’s Pass
accordance with manufacturer’s published data. .
published data.
Verify correct operation of any auxiliary features such as electrical | Auxiliary features shall operate in accordance Pass
close and trip operation, trip-free, and antipump function. with manufacturer’s published data.
Trip circuit breaker by operation of each protective device. Reset Protective devices shall operate the breaker per Pass
all trip logs and indicators system design.
If no evidence of distress or insulation failure is
. - . . observed by the end of the total time of voltage
Perform a dielectric withstand voltage test in accordance with L v . . . &
, . application during the vacuum bottle integrity Pass
manufacturer’s published data. . . .
test, the test specimen is considered to have
passed the test.
If no evidence of distress or insulation failure is
Perform vacuum bottle integrity (dielectric withstand voltage) test | observed by the end of the total time of voltage
across each vacuum bottle with the breaker in the open position in | application during the vacuum bottle integrity Pass
strict accordance with manufacturer’s published data. test, the test specimen is considered to have
passed the test.
Verify Heaters are operational Pass/Fail N/A

GENERAL COMMENTS

APRIL 2016
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1.31 25/12SES CB-7 Medium Voltage Circuit Breaker Test and Inspection

CIRCUIT ID: 25/12SES CB-7 FEEDS TO: SPARE 4 MANUFACTURER: SQUARE D
MFG DATE: 2016 TYPE: VR INTERRUPTING CAPACITY: 40KA
SERIAL #: 17 90647 STYLE: VACUUM CONTROL VOLTAGE: 125VDC
INTERLOCK KEY #: N/A RATED CURRENT: 1200A OPERATION COUNTER: 84
B.IL: 125KV RATED VOLTAGE: 27KV
VISUAL INSPECTIONS
PASS/FAIL/N/A NOTES
OPERATION OF INTERLOCKS: Pass
CONDITION OF BREAKER CELLS: Pass
RACKING MECHANISM OF RAILS: Pass
SIGNS OF OVERHEATING: NA NEW
CONDITION OF FINGERS AND CLUSTERS: Pass
OPERATION OF SHUTTERS: Pass
GROUND CONNECTIONS: Pass
LUBRICATION OF MECHANISM: Pass
CONNECTIONS TORQUED: Pass
SECONDARY WIRING: Pass
SPRINGS / PUFFERS / DAMPERS: Pass
AUXILIARY CONTACTS: Pass HIGHEST RESISTANCE: 20
CONTACT AND INSULATION TESTING
CONTACT TESTING LINE A LINE B LINE C
CONTACT RESISTANCE: 18 p0 18 p0 18 p0
CONTACT OPENING TIME: 273 ms 27.3ms 27.6 ms
CONTACT CLOSING TIME: 48.8 ms 49.7 ms 48.9 ms
WEAR INDICATORS: PASS PASS PASS
INSULATION TESTING TEST VOLTAGE LINE A LINE B LINE C
LINE TO LINE: 5KVDC 6.5TQ >10 TQ 7.00 TQ
LINE TO GROUND: 5KVDC 3.06 TQ 2.14TQ 1.53TQ
ACROSS CONTACTS: 5KVDC 52TQ 3.88TQ 4170
WITHSTAND TEST ACROSS CONTACTS: 45KVAC 15 mA 15 mA 15mA
BREAKER OPERATOR AND CONTROLS TEST
PASS FAIL N/A OHMS RATED VOLTS PICKUP VOLTS
CLOSING COIL: v 180.4 140 VDC 100 VDC
OPENING COIL: v 179.5 140 VDC 70 VDC
TRIPPING COIL: NA - - -
MOTOR CHARGING: v 10.6 125V DC 100 VDC
EQUIPMENT ID
PE-M-10, PE-D-10, PE-HP-02
GENERAL COMMENTS

NUMBER OF OPERATIONS RECORDED UPON COMPLETION OF EQUIMPENT TESTING. IN SERVICE NUMBERS WILL VARY DUE TO ADDITIONAL
OPERATIONS FOR SCADA COMMISSIONING AND TRAINING PURPOSES.
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1.32 25/12SES ES-7 Switches, Air, Medium-Voltage, Metal Enclosed

Reference: NETA ATS-2013 Section: 7.5.1.2

CIRCUIT ID: 25/12SES ES-7 PHASES: 3
SERIAL #: 1198226/6 RATED VOLTAGE: 24KV
TYPE: OJWN 24/63A260 STYLE: N/A
MANUFACTURER: ABB MOM: 63KA
MFG. DATE: 09/06/2016 CONTINUOUS CURRENT: N/A
Test and/or Inspection Acceptable Results Result

Compare equipment nameplate data with drawings and Pass/Fail Pass
specifications
Inspect physical and mechanical condition Pass/Fail Pass
Inspect anchorage, alignment, grounding and required area Pass/Fail Pass
clearances
Verify the unit is clean and all shipping bracing, loose parts, and Pass/Fail Pass
documentation shipped inside cubicles have been removed.
Verify correct blade alignment, blade penetration, travel stops, arc Pass/Fail Pass
interrupter operation, and mechanical operation.
Verify that fuse sizes and types are in accordance with drawings, Pass/Fail N/A
short-circuit study, and coordination study.
Verify correct phase barrier installation. Pass/Fail N/A
Inspect bolted electrical connections for high resistance using Investigate connection values that deviate more Pass
low-resistance ohmmeter than 50% from similar connections.
Verify operation and sequencing of interlocking systems. Pass/Fail Pass
Verify appropriate lubrication on moving current-carrying parts Pass/Fail Pass
and on moving and sliding surfaces.
Perform resistance measurements through bolted electrical Compare bolted connection resistance values to Pass
connections with a low-resistance ohmmeter values of similar connections. Investigate values

which deviate from those of similar bolted

connections by more than 50 percent of the

lowest value.
Perform insulation-resistance tests on each bus section, phase-to- Pass/Fail Pass
phase and phase-to-ground, for one minute in accordance with
Table 100.1
Measure contact resistance across each switchblade and fuse Microhm or dc millivolt drop values shall not Pass
holder. exceed the high levels of the normal range as

indicated in the manufacturer’s published data.

In the absence of manufacturer’s published

data, investigate values that deviate from

adjacent poles or similar breakers by more than

50 percent of the lowest value.
Perform a dielectric withstand voltage test on each pole with If no evidence of distress or insulation failure is Pass

switch closed. Test each pole-to ground with all other poles
grounded. Test voltage shall be in accordance with manufacturer’s

published data.

observed by the end of the total time of voltage
application during the dielectric withstand test,

the test specimen is considered to have passed

the test.

GENERAL COMMENTS
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1.33 25/12SES ES-7 Medium Voltage Earthing Switch Test and Inspection

CIRCUIT ID: 25/12PHS ES-7 MOM RATING: 63KA
MANUFACTURER: ABB MFG. DATE: 2016
TYPE: OJWN 24/63A260 SERIAL #: 1198226/6
STYLE: N/A VOLTAGE RATING: 24KV
BIL: N/A CURRENT RATING: N/A
VISUAL INSPECTION
PASS/FAIL/N/A NOTES
MECHANICAL LOCK: Pass Electronic Interlock
INSULATORS: Pass
CONTROL: Pass
CONNECTIONS TORQUED: Pass
BLADE ALIGNMENT: Pass LUBRICATED: YES X NO [J
BLADE OPERATING ARMS: Pass LUBRICATED: YES X NO [
WARNING SIGNS: Pass
BUS AND INSULATION: Pass
OPERATION COUNTER: N/A
BONDING: Pass
ANCHORAGE: Pass
CLEARANCES: Pass
INDICATION/ CONTROL DEVICES: Pass
CLEANLINESS: Pass
CONTACT TESTING

TEST CURRENT LINE A LINE B LINE C

LINE TO GROUND: 10ADC 16 pQ 15 puQ 210
INSULATION TESTING

TEST VOTLAGE LINE A LINE B LINE C
LINE TO LINE: 5kvDC 219.5 MQ 221.7 MQ 209.2 MQ
ACROSS CONTACTS: 5kvDC 96.8 MQ 110.5 MQ 101.2 MQ
OVER POTENTIAL TEST: 60kvDC 1mA 1mA 1mA

EQUIPMENT ID

PE-M-10, PE-D-10, PE-HP-02

GENERAL COMMENTS

INSULATION RESISTANCE TESTING AND OVER POTENTIAL TESTING PERFORMED AND RECORDED DURING SWITCHBOARD ASSEMBLY TESTING.
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1.34 25/12SES CB-8 Circuit Breakers, Vacuum, Medium-Voltage
Reference: NETA ATS-2013 Section: 7.6.3

CIRCUIT ID: 25/12SES CB-8 PHASES: 3
SERIAL #: 1790650 RATED VOLTAGE: 27KV
TYPE: VR B.l.L.: 125KV
MANUFACTURER: SQUARE D POWER FREQUENCY: 60HZ
MFG. DATE: 2016 CONTINUOUS CURRENT: 1200A
CONTROL VOLTAGE: 125VDC MAX INTERUPTING RATING: 40KA
FEEDS TO: HVSP (FUTURE) OPERATION COUNTER: 76
Test and/or Inspection Acceptable Results Result
Compare equipment nameplate data with drawings and
specifications Pass/Fail Pass
Inspect physical and mechanical condition Pass/Fail Pass
Inspect anchorage, alignment, grounding and required area
clearances Pass/Fail Pass
Verify the unit is clean and all shipping bracing, loose parts, and
documentation shipped inside cubicles have been removed. Pass/Fail Pass
Perform all mechanical operation tests on the operating . Pass
mechanism in accordance with manufacturer’s published data. Pass/Fail
Verify cell fit and element alignment Pass/Fail Pass
. . . . . 1. Investigate connection values that
Inspect bolted electrical connections for high resistance using . o
cither: deviate more than 50% from similar
’ ) connections. Pass
1. Low-resistance ohmmeter , .
5> Calibrated torque wrench 2. Torqued to manufacturer’s data or if
) q absent than use table 100.12.
Verify operation and sequencing of interlocking systems.
P g g Pass/Fail Pass
Verify appropriate lubrication on moving current-carrying parts
and on moving and sliding surfaces. Pass/Fail Pass
. . . . Pass/Fail
Verify racking mechanism operation. Pass
i hall igi
Record as-found and as-left operation counter readings. Operation counter shall advance one digit per Pass
close-open cycle.
Compare bolted connection resistance values to
. . values of similar connections. Investigate values
Perform resistance measurements through bolted electrical . . .
. . . which deviate from those of similar bolted
connections with a low-resistance ohmmeter . Pass
connections by more than 50 percent of the
lowest value.
Perform insulation-resistance tests on each bus section, phase-to-
phase and phase-to-ground, for one minute in accordance with Pass/Fail
Table 100.1 Pass
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Microhm or dc millivolt drop values shall not
exceed the high levels of the normal range as
indicated in the manufacturer’s published data.

Perform a contact/pole-resistance test In the absence of manufacturer’s published Pass
data, investigate values that deviate from
adjacent poles or similar breakers by more than
50 percent of the lowest value.
. . . - Minimum pickup voltage of the trip and close
Perform minimum pickup voltage tests on trip and close coils in . P P & P B
. ) . coils shall conform to the manufacturer’s Pass
accordance with manufacturer’s published data. .
published data.
Verify correct operation of any auxiliary features such as electrical | Auxiliary features shall operate in accordance Pass
close and trip operation, trip-free, and antipump function. with manufacturer’s published data.
Trip circuit breaker by operation of each protective device. Reset Protective devices shall operate the breaker per Pass
all trip logs and indicators system design.
If no evidence of distress or insulation failure is
. - . . observed by the end of the total time of voltage
Perform a dielectric withstand voltage test in accordance with L v . . . &
, . application during the vacuum bottle integrity Pass
manufacturer’s published data. . . .
test, the test specimen is considered to have
passed the test.
If no evidence of distress or insulation failure is
Perform vacuum bottle integrity (dielectric withstand voltage) test | observed by the end of the total time of voltage
across each vacuum bottle with the breaker in the open position in | application during the vacuum bottle integrity Pass
strict accordance with manufacturer’s published data. test, the test specimen is considered to have
passed the test.
Verify Heaters are operational Pass/Fail N/A

GENERAL COMMENTS

APRIL 2016
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1.35 25/12SES CB-8 Medium Voltage Circuit Breaker Test and Inspection

CIRCUIT ID: 25/12SES CB-8 FEEDS TO: HVSP (FUTURE) | MANUFACTURER: SQUARE D
MFG DATE: 2016 TYPE: VR INTERRUPTING CAPACITY: 40KA
SERIAL #: 1790650 STYLE: VACUUM CONTROL VOLTAGE: 125VDC
INTERLOCK KEY #: N/A RATED CURRENT: 1200A OPERATION COUNTER: 76
B.IL: 125KV RATED VOLTAGE: 27KV
VISUAL INSPECTIONS
PASS/FAIL/N/A NOTES
OPERATION OF INTERLOCKS: Pass
CONDITION OF BREAKER CELLS: Pass
RACKING MECHANISM OF RAILS: Pass
SIGNS OF OVERHEATING: NA New Installation
CONDITION OF FINGERS AND CLUSTERS: Pass
OPERATION OF SHUTTERS: Pass
GROUND CONNECTIONS: Pass
LUBRICATION OF MECHANISM: Pass
CONNECTIONS TORQUED: Pass
SECONDARY WIRING: Pass
SPRINGS / PUFFERS / DAMPERS: Pass
AUXILIARY CONTACTS: Pass HIGHEST RESISTANCE: 20
CONTACT AND INSULATION TESTING
CONTACT TESTING LINE A LINE B LINE C

CONTACT RESISTANCE: 240 18 p0 19 p0
CONTACT OPENING TIME: 27.6 ms 27.2ms 27.2ms
CONTACT CLOSING TIME: 50.2 ms 50.6 ms 50.1 ms
WEAR INDICATORS: PASS PASS PASS

INSULATION TESTING TEST VOLTAGE LINE A LINE B LINE C
LINE TO LINE: 5KVDC 4.37TQ 6.11TQ 5.13TQ
LINE TO GROUND: 5KVDC 1.87TO 2.37TQ 3.17TQ
ACROSS CONTACTS: 5KVDC 4.53TQ 4.91TQ 5.49 TQ
WITHSTAND TEST ACROSS CONTACTS: 45KVAC 15 mA 15 mA 15mA

BREAKER OPERATOR AND CONTROLS TEST
PASS FAIL N/A OHMS RATED VOLTS PICKUP VOLTS
CLOSING COIL: v 185.2 140 VDC 100 VDC
OPENING COIL: v 184.0 140 VDC 70 VDC
TRIPPING COIL: NA - - -
MOTOR CHARGING: v 10.6 125V DC 100 VDC
EQUIPMENT ID
PE-M-10, PE-D-10, PE-HP-02
GENERAL COMMENTS

NUMBER OF OPERATIONS RECORDED UPON COMPLETION OF EQUIMPENT TESTING. IN SERVICE NUMBERS WILL VARY DUE TO ADDITIONAL
OPERATIONS FOR SCADA COMMISSIONING AND TRAINING PURPOSES.
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1.36 25/12SES ES-8 Switches, Air, Medium-Voltage, Metal Enclosed

Reference: NETA ATS-2013 Section: 7.5.1.2

CIRCUIT ID: 25/12SES ES-8 PHASES: 3
SERIAL #: 1198226/12 RATED VOLTAGE: 24KV
TYPE: OJWN 24/63A260 STYLE: N/A
MANUFACTURER: ABB MOM: 63KA
MFG. DATE: 09/06/2016 CONTINUOUS CURRENT: N/A
Test and/or Inspection Acceptable Results Result

Compare equipment nameplate data with drawings and Pass/Fail Pass
specifications
Inspect physical and mechanical condition Pass/Fail Pass
Inspect anchorage, alignment, grounding and required area Pass/Fail
clearances
Verify the unit is clean and all shipping bracing, loose parts, and Pass/Fail Pass
documentation shipped inside cubicles have been removed.
Verify correct blade alignment, blade penetration, travel stops, arc Pass/Fail Pass
interrupter operation, and mechanical operation.
Verify that fuse sizes and types are in accordance with drawings, Pass/Fail Pass
short-circuit study, and coordination study.
Verify correct phase barrier installation. Pass/Fail Pass
Inspect bolted electrical connections for high resistance using Investigate connection values that deviate more Pass
low-resistance ohmmeter than 50% from similar connections.
Verify operation and sequencing of interlocking systems. Pass/Fail N/A
Verify appropriate lubrication on moving current-carrying parts Pass/Fail Pass
and on moving and sliding surfaces.
Perform resistance measurements through bolted electrical Compare bolted connection resistance values to Pass
connections with a low-resistance ohmmeter values of similar connections. Investigate values

which deviate from those of similar bolted

connections by more than 50 percent of the

lowest value.
Perform insulation-resistance tests on each bus section, phase-to- Pass/Fail Pass
phase and phase-to-ground, for one minute in accordance with
Table 100.1
Measure contact resistance across each switchblade and fuse Microhm or dc millivolt drop values shall not Pass
holder. exceed the high levels of the normal range as

indicated in the manufacturer’s published data.

In the absence of manufacturer’s published

data, investigate values that deviate from

adjacent poles or similar breakers by more than

50 percent of the lowest value.
Perform a dielectric withstand voltage test on each pole with If no evidence of distress or insulation failure is Pass

switch closed. Test each pole-to ground with all other poles
grounded. Test voltage shall be in accordance with manufacturer’s

published data.

observed by the end of the total time of voltage
application during the dielectric withstand test,

the test specimen is considered to have passed

the test.

GENERAL COMMENTS
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1.37 25/12SES ES-8 Medium Voltage Earthing Switch Test and Inspection

CIRCUIT ID: 25/12PHS ES-8 MOM RATING: 63KA
MANUFACTURER: ABB MFG. DATE: 2016
TYPE: OJWN 24/63A260 SERIAL #: 1198226/12
STYLE: N/A VOLTAGE RATING: 24KV
BIL: N/A CURRENT RATING: N/A
VISUAL INSPECTION
PASS/FAIL/N/A NOTES
MECHANICAL LOCK: Pass Electronic Interlock
INSULATORS: Pass
CONTROL: Pass
CONNECTIONS TORQUED: Pass
BLADE ALIGNMENT: Pass LUBRICATED: YES X NO [J
BLADE OPERATING ARMS: Pass LUBRICATED: YES X NO [
WARNING SIGNS: Pass
BUS AND INSULATION: Pass
OPERATION COUNTER: N/A
BONDING: Pass
ANCHORAGE: Pass
CLEARANCES: Pass
INDICATION/ CONTROL DEVICES: Pass
CLEANLINESS: Pass
CONTACT TESTING

TEST CURRENT LINE A LINE B LINE C

LINE TO GROUND: 10ADC 17 pQ 17 pQ 17uQ
INSULATION TESTING

TEST VOTLAGE LINE A LINE B LINE C
LINE TO LINE: 5kvDC 219.5 MQ 221.7 MQ 209.2 MQ
ACROSS CONTACTS: 5kvDC 96.8 MQ 110.5 MQ 101.2 MQ
OVER POTENTIAL TEST: 60kvDC 1mA 1mA 1mA

EQUIPMENT ID

PE-M-10, PE-D-10, PE-HP-02

GENERAL COMMENTS

INSULATION RESISTANCE TESTING AND OVER POTENTIAL TESTING PERFORMED AND RECORDED DURING SWITCHBOARD ASSEMBLY TESTING.

PRIME ENGINEERING — REVISION #4.0
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1.38 25/12SES CB-9 Circuit Breakers, Vacuum, Medium-Voltage
Reference: NETA ATS-2013 Section: 7.6.3

CIRCUIT ID: 25/12SES CB-9 PHASES: 3
SERIAL #: 17 90649 RATED VOLTAGE: 27KV
TYPE: VR B.l.L.: 125KV
MANUFACTURER: SQUARE D POWER FREQUENCY: 60HZ
MFG. DATE: 2016 CONTINUOUS CURRENT: 1200A
CONTROL VOLTAGE: 125VDC MAX INTERUPTING RATING: 40KA
FEEDS TO: SPARE 5 OPERATION COUNTER: 920
Test and/or Inspection Acceptable Results Result
Compare equipment nameplate data with drawings and
specifications Pass/Fail Pass
Inspect physical and mechanical condition Pass/Fail Pass
Inspect anchorage, alignment, grounding and required area
clearances Pass/Fail Pass
Verify the unit is clean and all shipping bracing, loose parts, and
documentation shipped inside cubicles have been removed. Pass/Fail Pass
Perform all mechanical operation tests on the operating . Pass
mechanism in accordance with manufacturer’s published data. Pass/Fail
Verify cell fit and element alignment Pass/Fail Pass
. . . . . 1. Investigate connection values that
Inspect bolted electrical connections for high resistance using . o
cither: deviate more than 50% from similar
’ ) connections. Pass
1. Low-resistance ohmmeter , .
5> Calibrated torque wrench 2. Torqued to manufacturer’s data or if
' 4 absent than use table 100.12.
Verify operation and sequencing of interlocking systems.
P g g Pass/Fail Pass
Verify appropriate lubrication on moving current-carrying parts
and on moving and sliding surfaces. Pass/Fail Pass
. . . . Pass/Fail
Verify racking mechanism operation. Pass
i hall igi
Record as-found and as-left operation counter readings. Operation counter shall advance one digit per Pass
close-open cycle.
Compare bolted connection resistance values to
. . values of similar connections. Investigate values
Perform resistance measurements through bolted electrical . . .
. . . which deviate from those of similar bolted
connections with a low-resistance ohmmeter . Pass
connections by more than 50 percent of the
lowest value.
Perform insulation-resistance tests on each bus section, phase-to-
phase and phase-to-ground, for one minute in accordance with Pass/Fail
Table 100.1 Pass
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Microhm or dc millivolt drop values shall not
exceed the high levels of the normal range as
indicated in the manufacturer’s published data.

Perform a contact/pole-resistance test In the absence of manufacturer’s published Pass
data, investigate values that deviate from
adjacent poles or similar breakers by more than
50 percent of the lowest value.
. . . - Minimum pickup voltage of the trip and close
Perform minimum pickup voltage tests on trip and close coils in . P P & P B
. ) . coils shall conform to the manufacturer’s Pass
accordance with manufacturer’s published data. .
published data.
Verify correct operation of any auxiliary features such as electrical | Auxiliary features shall operate in accordance Pass
close and trip operation, trip-free, and antipump function. with manufacturer’s published data.
Trip circuit breaker by operation of each protective device. Reset Protective devices shall operate the breaker per Pass
all trip logs and indicators system design.
If no evidence of distress or insulation failure is
. - . . observed by the end of the total time of voltage
Perform a dielectric withstand voltage test in accordance with L v . . . &
, . application during the vacuum bottle integrity Pass
manufacturer’s published data. . . .
test, the test specimen is considered to have
passed the test.
If no evidence of distress or insulation failure is
Perform vacuum bottle integrity (dielectric withstand voltage) test | observed by the end of the total time of voltage
across each vacuum bottle with the breaker in the open position in | application during the vacuum bottle integrity Pass
strict accordance with manufacturer’s published data. test, the test specimen is considered to have
passed the test.
Verify Heaters are operational Pass/Fail N/A

GENERAL COMMENTS

APRIL 2016

PRIME ENGINEERING — REVISION #4.0
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1.39 25/12SES CB-9 Medium Voltage Circuit Breaker Test and Inspection

CIRCUIT ID: 25/12SES CB-9 FEEDS TO: SPARE 5 MANUFACTURER: SQUARE D
MFG DATE: 2016 TYPE: VR INTERRUPTING CAPACITY: 40KA
SERIAL #: 17 90649 STYLE: VACUUM CONTROL VOLTAGE: 125VDC
INTERLOCK KEY #: RATED CURRENT: 1200A OPERATION COUNTER: 90
B.I.L. 125KV RATED VOLTAGE: 27KV
VISUAL INSPECTIONS
PASS/FAIL/N/A NOTES
OPERATION OF INTERLOCKS: Pass
CONDITION OF BREAKER CELLS: Pass
RACKING MECHANISM OF RAILS: Pass
SIGNS OF OVERHEATING: NA NEW INSTALLATION
CONDITION OF FINGERS AND CLUSTERS: Pass
OPERATION OF SHUTTERS: Pass
GROUND CONNECTIONS: Pass
LUBRICATION OF MECHANISM: Pass
CONNECTIONS TORQUED: Pass
SECONDARY WIRING: Pass
SPRINGS / PUFFERS / DAMPERS: Pass
AUXILIARY CONTACTS: Pass HIGHEST RESISTANCE: 20
CONTACT AND INSULATION TESTING
CONTACT TESTING LINE A LINEB LINE C

CONTACT RESISTANCE: 18 uQ 2410 16 uQ
CONTACT OPENING TIME: 27.0ms 27.1ms 27.4ms
CONTACT CLOSING TIME: 49.4 ms 49.7 ms 49.4 ms
WEAR INDICATORS: PASS PASS PASS

INSULATION TESTING TEST VOLTAGE LINE A LINE B LINE C
LINE TO LINE: 5KVDC 6.09 TQ 5.83 TQ 8.55 TQ
LINE TO GROUND: 5KVDC 3.70TQ 22170 2.66 TQ
ACROSS CONTACTS: 5KVDC 5.63 TQ 5.96 TQ 6.53 TQ
WITHSTAND TEST ACROSS CONTACTS: 45KVAC 15mA 15mA 15mA

BREAKER OPERATOR AND CONTROLS TEST
PASS FAIL N/A OHMS RATED VOLTS PICKUP VOLTS
CLOSING COIL: v 182.2 140 VDC 100 VDC
OPENING COIL: v 182.3 140 VDC 70 VDC
TRIPPING COIL: NA - - -
MOTOR CHARGING: v 10.2 125V DC 100 VDC
EQUIPMENT ID
PE-M-10, PE-D-10, PE-HP-02
GENERAL COMMENTS

NUMBER OF OPERATIONS RECORDED UPON COMPLETION OF EQUIMPENT TESTING. IN SERVICE NUMBERS WILL VARY DUE TO ADDITIONAL
OPERATIONS FOR SCADA COMMISSIONING AND TRAINING PURPOSES.

APRIL 2016
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1.40 25/12SES ES-9 Switches, Air, Medium-Voltage, Metal Enclosed

Reference: NETA ATS-2013 Section: 7.5.1.2

CIRCUIT ID: 25/12SES ES-9 PHASES: 3
SERIAL #: 1198226/1 RATED VOLTAGE: 24KV
TYPE: OJWN 24/63A260 STYLE: N/A
MANUFACTURER: ABB MOM: 63KA
MFG. DATE: 09/06/2016 CONTINUQOUS CURRENT: N/A
Test and/or Inspection Acceptable Results Result
Compare equipment nameplate data with drawings and Pass/Fail Pass
specifications
Inspect physical and mechanical condition Pass/Fail Pass
Inspect anchorage, alignment, grounding and required area Pass/Fail Pass
clearances
Verify the ur?|t is cl.ean ar.1d ?II shlppmg bracing, loose parts, and Pass/Fail Pass
documentation shipped inside cubicles have been removed.
Yerlfy correct blad.e alignment, blac.ie penetraFlon, travel stops, arc Pass/Fail Pass
interrupter operation, and mechanical operation.
Verify t.hat.fuse sizes and typgs arfa in accordance with drawings, Pass/Fail N/A
short-circuit study, and coordination study.
Verify correct phase barrier installation. Pass/Fail N/A
Inspect bolted electrical connections for high resistance using Investigate connection values that deviate more Pass
low-resistance ohmmeter than 50% from similar connections.
Verify operation and sequencing of interlocking systems. Pass/Fail Pass
Verify apprqprlate Iut?rllcatlon on moving current-carrying parts Pass/Fail Pass
and on moving and sliding surfaces.
Perform resistance measurements through bolted electrical Compare bolted connection resistance values to
connections with a low-resistance ohmmeter values of similar connections. Investigate values
which deviate from those of similar bolted Pass
connections by more than 50 percent of the
lowest value.
Perform insulation-resistance tests on each bus section, phase-to- Pass/Fail
phase and phase-to-ground, for one minute in accordance with Pass
Table 100.1
Measure contact resistance across each switchblade and fuse Microhm or dc millivolt drop values shall not
holder. exceed the high levels of the normal range as
indicated in the manufacturer’s published data.
In the absence of manufacturer’s published Pass
data, investigate values that deviate from
adjacent poles or similar breakers by more than
50 percent of the lowest value.
Perform a dielectric withstand voltage test on each pole with If no evidence of distress or insulation failure is
switch closed. Test each pole-to ground with all other poles observed by the end of the total time of voltage
grounded. Test voltage shall be in accordance with manufacturer’s | application during the dielectric withstand test, Pass

published data.

the test specimen is considered to have passed
the test.

GENERAL COMMENTS

APRIL 2016
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1.41 25/12SES ES-9 Medium Voltage Earthing Switch Test and Inspection

CIRCUIT ID: 25/12PHS ES-9 MOM RATING: 63KA
MANUFACTURER: ABB MFG. DATE: 08/06/2016
TYPE: OJWN 24/63A260 SERIAL #: 1198226/1
STYLE: N/A VOLTAGE RATING: 24KV
BIL: N/A CURRENT RATING: N/A
VISUAL INSPECTION
PASS/FAIL/N/A NOTES
MECHANICAL LOCK: Pass Electronic Interlock
INSULATORS: Pass
CONTROL: Pass
CONNECTIONS TORQUED: Pass
BLADE ALIGNMENT: Pass LUBRICATED: YES X NO [J
BLADE OPERATING ARMS: Pass LUBRICATED: YES X NO [
WARNING SIGNS: Pass
BUS AND INSULATION: Pass
OPERATION COUNTER: N/A
BONDING: Pass
ANCHORAGE: Pass
CLEARANCES: Pass
INDICATION/ CONTROL DEVICES: Pass
CLEANLINESS: Pass
CONTACT TESTING

TEST CURRENT LINE A LINE B LINE C

LINE TO GROUND: 10ADC 21 uQ 16 pQ 23 uQ
INSULATION TESTING

TEST VOLTAGE LINE A LINE B LINE C
LINE TO LINE: 5kvDC 219.5 MQ 221.7 MQ 209.2 MQ
ACROSS CONTACTS: 5kvDC 96.8 MQ 110.5 MQ 101.2 MQ
OVER POTENTIAL TEST: 60kvDC 1mA 1mA 1mA

EQUIPMENT ID

PE-M-10, PE-D-10, PE-HP-02

GENERAL COMMENTS

INSULATION RESISTANCE TESTING AND OVER POTENTIAL TESTING PERFORMED AND RECORDED DURING SWITCHBOARD ASSEMBLY TESTING.

PRIME ENGINEERING — REVISION #4.0
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1.42 25/12SES CB-10 Circuit Breakers, Vacuum, Medium-Voltage
Reference: NETA ATS-2013 Section: 7.6.3

CIRCUIT ID: 25/12SES CB-10 PHASES: 3
SERIAL #: 1790646 RATED VOLTAGE: 27KV
TYPE: VR B.l.L.: 125KV
MANUFACTURER: SQUARE D POWER FREQUENCY: 60HZ
MFG. DATE: 2016 CONTINUOUS CURRENT: 1200A
CONTROL VOLTAGE: 125VDC MAX INTERUPTING RATING: 40KA
FEEDS TO: SPARE 6 OPERATION COUNTER: 76
Test and/or Inspection Acceptable Results Result
Compare equipment nameplate data with drawings and
specifications Pass/Fail Pass
Inspect physical and mechanical condition Pass/Fail Pass
Inspect anchorage, alignment, grounding and required area
clearances Pass/Fail Pass
Verify the unit is clean and all shipping bracing, loose parts, and
documentation shipped inside cubicles have been removed. Pass/Fail Pass
Perform all mechanical operation tests on the operating . Pass
mechanism in accordance with manufacturer’s published data. Pass/Fail
Verify cell fit and element alignment Pass/Fail Pass
. . . . . 1. Investigate connection values that
Inspect bolted electrical connections for high resistance using . o
cither: deviate more than 50% from similar
’ ) connections. Pass
1. Low-resistance ohmmeter , .
5> Calibrated torque wrench 2. Torqued to manufacturer’s data or if
' 4 absent than use table 100.12.
Verify operation and sequencing of interlocking systems.
P g g Pass/Fail Pass
Verify appropriate lubrication on moving current-carrying parts
and on moving and sliding surfaces. Pass/Fail Pass
. . . . Pass/Fail
Verify racking mechanism operation. Pass
i hall igi
Record as-found and as-left operation counter readings. Operation counter shall advance one digit per Pass
close-open cycle.
Compare bolted connection resistance values to
. . values of similar connections. Investigate values
Perform resistance measurements through bolted electrical . . .
. . . which deviate from those of similar bolted
connections with a low-resistance ohmmeter . Pass
connections by more than 50 percent of the
lowest value.
Perform insulation-resistance tests on each bus section, phase-to-
phase and phase-to-ground, for one minute in accordance with Pass/Fail
Table 100.1 Pass
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Microhm or dc millivolt drop values shall not
exceed the high levels of the normal range as
indicated in the manufacturer’s published data.

Perform a contact/pole-resistance test In the absence of manufacturer’s published Pass
data, investigate values that deviate from
adjacent poles or similar breakers by more than
50 percent of the lowest value.
. . . - Minimum pickup voltage of the trip and close
Perform minimum pickup voltage tests on trip and close coils in . P P & P B
. ) . coils shall conform to the manufacturer’s Pass
accordance with manufacturer’s published data. .
published data.
Verify correct operation of any auxiliary features such as electrical | Auxiliary features shall operate in accordance Pass
close and trip operation, trip-free, and antipump function. with manufacturer’s published data.
Trip circuit breaker by operation of each protective device. Reset Protective devices shall operate the breaker per Pass
all trip logs and indicators system design.
If no evidence of distress or insulation failure is
. - . . observed by the end of the total time of voltage
Perform a dielectric withstand voltage test in accordance with L v . . . &
, . application during the vacuum bottle integrity Pass
manufacturer’s published data. . . .
test, the test specimen is considered to have
passed the test.
If no evidence of distress or insulation failure is
Perform vacuum bottle integrity (dielectric withstand voltage) test | observed by the end of the total time of voltage
across each vacuum bottle with the breaker in the open position in | application during the vacuum bottle integrity Pass
strict accordance with manufacturer’s published data. test, the test specimen is considered to have
passed the test.
Verify Heaters are operational Pass/Fail N/A

GENERAL COMMENTS

APRIL 2016
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Page 64




prime

O,

engineering SITE: Esquimalt Graving Dock | LOCATION: SES
CLIENT: EECOL DATE: November 2016
ENGINEER. IMPLEMENT. MAINTAIN
TECHNICIAN: | JS, KG, KB, CL ‘ JOB: | 4517.81

1.43 25/12SES CB-10 Medium Voltage Circuit Breaker Test and Inspection

CIRCUIT ID: 25/12SES CB-10 FEEDS TO: SPARE 6 MANUFACTURER: SQUARE D
MFG DATE: 2016 TYPE: VR INTERRUPTING CAPACITY: 40KA
SERIAL #: 1790646 STYLE: VACUUM CONTROL VOLTAGE: 125VDC
INTERLOCK KEY #: N/A RATED CURRENT: 1200A OPERATION COUNTER: 76
B.IL: 125KV RATED VOLTAGE: 27KV
VISUAL INSPECTIONS
PASS/FAIL/N/A NOTES
OPERATION OF INTERLOCKS: Pass
CONDITION OF BREAKER CELLS: Pass
RACKING MECHANISM OF RAILS: Pass
SIGNS OF OVERHEATING: NA NEW
CONDITION OF FINGERS AND CLUSTERS: Pass
OPERATION OF SHUTTERS: Pass
GROUND CONNECTIONS: Pass
LUBRICATION OF MECHANISM: Pass
CONNECTIONS TORQUED: Pass
SECONDARY WIRING: Pass
SPRINGS / PUFFERS / DAMPERS: Pass
AUXILIARY CONTACTS: Pass HIGHEST RESISTANCE: 20
CONTACT AND INSULATION TESTING
CONTACT TESTING LINE A LINE B LINE C

CONTACT RESISTANCE: 17 p0 17 p0 16 p0
CONTACT OPENING TIME: 27.4ms 27.3ms 27,8 ms
CONTACT CLOSING TIME: 49.9 ms 50.4 ms 49.8 ms
WEAR INDICATORS: PASS PASS PASS

INSULATION TESTING TEST VOLTAGE LINE A LINE B LINE C
LINE TO LINE: 5KVDC 7.95TQ 7.78TQ 7.37TQ
LINE TO GROUND: 5KVDC 1.25T0 1.97 TO 2.60 TQ
ACROSS CONTACTS: 5KVDC 3.51T0 5.90 TQ 5.98 TQ
WITHSTAND TEST ACROSS CONTACTS: 45KVAC 15 mA 15 mA 15mA

BREAKER OPERATOR AND CONTROLS TEST
PASS FAIL N/A OHMS RATED VOLTS PICKUP VOLTS
CLOSING COIL: v 180.6 140 VDC 100 VDC
OPENING COIL: v 181.4 140 VDC 70 VDC
TRIPPING COIL: NA - - -
MOTOR CHARGING: v 11.2 125V DC 100 VDC
EQUIPMENT ID
PE-M-10, PE-D-10, PE-HP-02
GENERAL COMMENTS

NUMBER OF OPERATIONS RECORDED UPON COMPLETION OF EQUIMPENT TESTING. IN SERVICE NUMBERS WILL VARY DUE TO ADDITIONAL
OPERATIONS FOR SCADA COMMISSIONING AND TRAINING PURPOSES.
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PRIME ENGINEERING —

REVISION #4.0

Page 65




ENGINEER . IMPLEMENT. MAINTAIN

prime

engineering

SITE: Esquimalt Graving Dock | LOCATION: SES
CLIENT: EECOL DATE: November 2016
TECHNICIAN: | JS, KG, KB, CL ‘ JOB: | 4517.81

1.44 25/12SES ES-10 Switches, Air, Medium-Voltage, Metal Enclosed

Reference: NETA ATS-2013 Section: 7.5.1.2

CIRCUIT ID: 25/12SES ES-10 PHASES: 3
SERIAL #: 1196226/4 RATED VOLTAGE: 24KV
TYPE: OJWN 24/63A260 STYLE: N/A
MANUFACTURER: ABB MOM: 63KA
MFG. DATE: 08/06/2016 CONTINUOUS CURRENT: N/A
Test and/or Inspection Acceptable Results Result

Compare equipment nameplate data with drawings and Pass/Fail Pass
specifications
Inspect physical and mechanical condition Pass/Fail Pass
Inspect anchorage, alignment, grounding and required area Pass/Fail Pass
clearances
Verify the unit is clean and all shipping bracing, loose parts, and Pass/Fail Pass
documentation shipped inside cubicles have been removed.
Verify correct blade alignment, blade penetration, travel stops, arc Pass/Fail Pass
interrupter operation, and mechanical operation.
Verify that fuse sizes and types are in accordance with drawings, Pass/Fail N/A
short-circuit study, and coordination study.
Verify correct phase barrier installation. Pass/Fail N/A
Inspect bolted electrical connections for high resistance using Investigate connection values that deviate more Pass
low-resistance ohmmeter than 50% from similar connections.
Verify operation and sequencing of interlocking systems. Pass/Fail Pass
Verify appropriate lubrication on moving current-carrying parts Pass/Fail Pass
and on moving and sliding surfaces.
Perform resistance measurements through bolted electrical Compare bolted connection resistance values to Pass
connections with a low-resistance ohmmeter values of similar connections. Investigate values

which deviate from those of similar bolted

connections by more than 50 percent of the

lowest value.
Perform insulation-resistance tests on each bus section, phase-to- Pass/Fail Pass
phase and phase-to-ground, for one minute in accordance with
Table 100.1
Measure contact resistance across each switchblade and fuse Microhm or dc millivolt drop values shall not Pass
holder. exceed the high levels of the normal range as

indicated in the manufacturer’s published data.

In the absence of manufacturer’s published

data, investigate values that deviate from

adjacent poles or similar breakers by more than

50 percent of the lowest value.
Perform a dielectric withstand voltage test on each pole with If no evidence of distress or insulation failure is Pass

switch closed. Test each pole-to ground with all other poles
grounded. Test voltage shall be in accordance with manufacturer’s

published data.

observed by the end of the total time of voltage
application during the dielectric withstand test,

the test specimen is considered to have passed

the test.

GENERAL COMMENTS

APRIL 2016
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1.45 25/12SES ES-10 Medium Voltage Earthing Switch Test and Inspection

CIRCUIT ID: 25/12PHS ES-10 MOM RATING: 63KA
MANUFACTURER: ABB MFG. DATE: 08/06/2016
TYPE: OJWN 24/63A260 SERIAL #: 1196226/4
STYLE: N/A VOLTAGE RATING: 24KV
BIL: N/A CURRENT RATING: N/A
VISUAL INSPECTION
PASS/FAIL/N/A NOTES
MECHANICAL LOCK: Pass Electronic Interlock
INSULATORS: Pass
CONTROL: Pass
CONNECTIONS TORQUED: Pass
BLADE ALIGNMENT: Pass LUBRICATED: YESX NO OO
BLADE OPERATING ARMS: Pass LUBRICATED: YESX NO O
WARNING SIGNS: Pass
BUS AND INSULATION: Pass
OPERATION COUNTER: N/A
BONDING: Pass
ANCHORAGE: Pass
CLEARANCES: Pass
INDICATION/ CONTROL DEVICES: Pass
CLEANLINESS: Pass
CONTACT TESTING

TEST CURRENT LINE A LINEB LINE C

LINE TO GROUND: 10ADC 19 uQ 18 uQ 16 uQ
INSULATION TESTING

TEST VOLTAGE LINE A LINE B LINE C
LINE TO LINE: 5kvDC 219.5 MQ 221.7 MQ 209.2 MQ
ACROSS CONTACTS: 5kvDC 96.8 MQ 110.5 MQ 101.2 MQ
OVER POTENTIAL TEST: 60kvDC 1mA 1mA 1mA

EQUIPMENT ID

PE-M-10, PE-D-10, PE-HP-02

GENERAL COMMENTS

INSULATION RESISTANCE TESTING AND OVER POTENTIAL TESTING PERFORMED AND RECORDED DURING SWITCHBOARD ASSEMBLY TESTING.

PRIME ENGINEERING — REVISION #4.0
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1.46 25/12SES CB-11 Circuit Breakers, Vacuum, Medium-Voltage
Reference: NETA ATS-2013 Section: 7.6.3

CIRCUIT ID: 25/12SES CB-11 PHASES: 3
SERIAL #: 1790657 RATED VOLTAGE: 27KV
TYPE: VR B.l.L.: 125KV
MANUFACTURER: SQUARE D POWER FREQUENCY: 60HZ
MFG. DATE: 2016 CONTINUOUS CURRENT: 1200A
CONTROL VOLTAGE: 125VDC MAX INTERUPTING RATING: 40KA
FEEDS TO: MAIN SUBSTATION OPERATION COUNTER: 95
Test and/or Inspection Acceptable Results Result
Compare equipment nameplate data with drawings and
specifications Pass/Fail Pass
Inspect physical and mechanical condition Pass/Fail Pass
Inspect anchorage, alignment, grounding and required area
clearances Pass/Fail Pass
Verify the unit is clean and all shipping bracing, loose parts, and
documentation shipped inside cubicles have been removed. Pass/Fail Pass
Perform all mechanical operation tests on the operating . Pass
mechanism in accordance with manufacturer’s published data. Pass/Fail
Verify cell fit and element alignment Pass/Fail Pass
. . . . . 1. Investigate connection values that
Inspect bolted electrical connections for high resistance using . o
cither: deviate more than 50% from similar
’ ) connections. Pass
1. Low-resistance ohmmeter , .
5> Calibrated torque wrench 2. Torqued to manufacturer’s data or if
) q absent than use table 100.12.
Verify operation and sequencing of interlocking systems.
P g g Pass/Fail Pass
Verify appropriate lubrication on moving current-carrying parts
and on moving and sliding surfaces. Pass/Fail Pass
. . . . Pass/Fail
Verify racking mechanism operation. Pass
i hall igi
Record as-found and as-left operation counter readings. Operation counter shall advance one digit per Pass
close-open cycle.
Compare bolted connection resistance values to
. . values of similar connections. Investigate values
Perform resistance measurements through bolted electrical . . .
. . . which deviate from those of similar bolted
connections with a low-resistance ohmmeter . Pass
connections by more than 50 percent of the
lowest value.
Perform insulation-resistance tests on each bus section, phase-to-
phase and phase-to-ground, for one minute in accordance with Pass/Fail
Table 100.1 Pass
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Microhm or dc millivolt drop values shall not
exceed the high levels of the normal range as
indicated in the manufacturer’s published data.

Perform a contact/pole-resistance test In the absence of manufacturer’s published Pass
data, investigate values that deviate from
adjacent poles or similar breakers by more than
50 percent of the lowest value.
. . . - Minimum pickup voltage of the trip and close
Perform minimum pickup voltage tests on trip and close coils in . P P & P B
. ) . coils shall conform to the manufacturer’s Pass
accordance with manufacturer’s published data. .
published data.
Verify correct operation of any auxiliary features such as electrical | Auxiliary features shall operate in accordance Pass
close and trip operation, trip-free, and antipump function. with manufacturer’s published data.
Trip circuit breaker by operation of each protective device. Reset Protective devices shall operate the breaker per Pass
all trip logs and indicators system design.
If no evidence of distress or insulation failure is
. - . . observed by the end of the total time of voltage
Perform a dielectric withstand voltage test in accordance with L v . . . &
, . application during the vacuum bottle integrity Pass
manufacturer’s published data. . . .
test, the test specimen is considered to have
passed the test.
If no evidence of distress or insulation failure is
Perform vacuum bottle integrity (dielectric withstand voltage) test | observed by the end of the total time of voltage
across each vacuum bottle with the breaker in the open position in | application during the vacuum bottle integrity Pass
strict accordance with manufacturer’s published data. test, the test specimen is considered to have
passed the test.
Verify Heaters are operational Pass/Fail N/A

GENERAL COMMENTS
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1.47 25/12SES CB-11 Medium Voltage Circuit Breaker Test and Inspection

CIRCUIT ID: 25/12SESCB-11 | FEEDS TO: MAIN MANUFACTURER: SQUARE D
SUBSTATION
MFG DATE: 2016 TYPE: VR INTERRUPTING CAPACITY: 40KA
SERIAL #: 1790657 STYLE: VACUUM CONTROL VOLTAGE: 125VDC
INTERLOCK KEY #: N/A RATED CURRENT: 1200A OPERATION COUNTER: 95
B.I.L. 125KV RATED VOLTAGE: 27KV
VISUAL INSPECTIONS
PASS/FAIL/N/A NOTES
OPERATION OF INTERLOCKS: Pass
CONDITION OF BREAKER CELLS: Pass
RACKING MECHANISM OF RAILS: Pass
SIGNS OF OVERHEATING: NA NEW INSTALLATION
CONDITION OF FINGERS AND CLUSTERS: Pass
OPERATION OF SHUTTERS: Pass
GROUND CONNECTIONS: Pass
LUBRICATION OF MECHANISM: Pass
CONNECTIONS TORQUED: Pass
SECONDARY WIRING: Pass
SPRINGS / PUFFERS / DAMPERS: Pass
AUXILIARY CONTACTS: Pass HIGHEST RESISTANCE: 20
CONTACT AND INSULATION TESTING
CONTACT TESTING LINE A LINEB LINE C
CONTACT RESISTANCE: 19 uQ 19 uQ 2110
CONTACT OPENING TIME: 27.8ms 27.5ms 27.4ms
CONTACT CLOSING TIME: 49.1ms 49.7 ms 49.3 ms
WEAR INDICATORS: PASS PASS PASS
INSULATION TESTING TEST VOLTAGE LINE A LINE B LINE C
LINE TO LINE: 5KVDC 5.58 TQ 7.29 TQ 7.98 TQ
LINE TO GROUND: 5KVDC 2.80TQ 3.44TQ 3.13TQ
ACROSS CONTACTS: 5KVDC 4.80TQ 8.38TQ 3.24TQ
WITHSTAND TEST ACROSS CONTACTS: 45KVAC 15mA 15mA 15mA
BREAKER OPERATOR AND CONTROLS TEST
PASS FAIL N/A OHMS RATED VOLTS PICKUP VOLTS
CLOSING COIL: v 182.8 140 VDC 100 VDC
OPENING COIL: v 182.6 140 VDC 70 VDC
TRIPPING COIL: NA - - -
MOTOR CHARGING: v 10.7 125V DC 100 VDC
EQUIPMENT ID
PE-M-10, PE-D-10, PE-HP-02
GENERAL COMMENTS

NUMBER OF OPERATIONS RECORDED UPON COMPLETION OF EQUIMPENT TESTING. IN SERVICE NUMBERS WILL VARY DUE TO ADDITIONAL
OPERATIONS FOR SCADA COMMISSIONING AND TRAINING PURPOSES.
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1.48 25/12SES ES-11 Switches, Air, Medium-Voltage, Metal Enclosed

Reference: NETA ATS-2013 Section: 7.5.1.2

CIRCUIT ID: 25/12SES ES-11 PHASES: 3
SERIAL #: 1198226/18 RATED VOLTAGE: 24KV
TYPE: OJWN 24/63A260 STYLE: N/A
MANUFACTURER: ABB MOM: 63KA
MFG. DATE: 09/06/2016 CONTINUQOUS CURRENT: N/A
Test and/or Inspection Acceptable Results Result
Compare equipment nameplate data with drawings and Pass/Fail Pass
specifications
Inspect physical and mechanical condition Pass/Fail Pass
Inspect anchorage, alignment, grounding and required area Pass/Fail Pass
clearances
Verify the ur?|t is cl.ean ar.1d ?II shlppmg bracing, loose parts, and Pass/Fail Pass
documentation shipped inside cubicles have been removed.
Yerlfy correct bladfe alignment, blac.ie penetra'.ﬂon, travel stops, arc Pass/Fail Pass
interrupter operation, and mechanical operation.
Verify t.hat.fuse sizes and typgs arfa in accordance with drawings, Pass/Fail N/A
short-circuit study, and coordination study.
Verify correct phase barrier installation. Pass/Fail N/A
Inspect bolted electrical connections for high resistance using Investigate connection values that deviate more Pass
low-resistance ohmmeter than 50% from similar connections.
Verify operation and sequencing of interlocking systems. Pass/Fail Pass
Verify apprqprlate Iut?rllcatlon on moving current-carrying parts Pass/Fail Pass
and on moving and sliding surfaces.
Perform resistance measurements through bolted electrical Compare bolted connection resistance values to
connections with a low-resistance ohmmeter values of similar connections. Investigate values
which deviate from those of similar bolted Pass
connections by more than 50 percent of the
lowest value.
Perform insulation-resistance tests on each bus section, phase-to- Pass/Fail
phase and phase-to-ground, for one minute in accordance with Pass
Table 100.1
Measure contact resistance across each switchblade and fuse Microhm or dc millivolt drop values shall not
holder. exceed the high levels of the normal range as
indicated in the manufacturer’s published data.
In the absence of manufacturer’s published Pass
data, investigate values that deviate from
adjacent poles or similar breakers by more than
50 percent of the lowest value.
Perform a dielectric withstand voltage test on each pole with If no evidence of distress or insulation failure is
switch closed. Test each pole-to ground with all other poles observed by the end of the total time of voltage
grounded. Test voltage shall be in accordance with manufacturer’s | application during the dielectric withstand test, Pass

published data.

the test specimen is considered to have passed
the test.
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1.49 25/12SES ES-11 Medium Voltage Earthing Switch Test and Inspection

CIRCUIT ID: 25/12PHS ES-11 MOM RATING: 63KA
MANUFACTURER: ABB MFG. DATE: 2016
TYPE: OJWN 24/63A260 SERIAL #: 1198226/18
STYLE: N/A VOLTAGE RATING: 24KV
BIL: N/A CURRENT RATING: N/A
VISUAL INSPECTION
PASS/FAIL/N/A NOTES
MECHANICAL LOCK: Pass Electronic Interlock
INSULATORS: Pass
CONTROL: Pass
CONNECTIONS TORQUED: Pass
BLADE ALIGNMENT: Pass LUBRICATED: YES X NO [J
BLADE OPERATING ARMS: Pass LUBRICATED: YES X NO [
WARNING SIGNS: Pass
BUS AND INSULATION: Pass
OPERATION COUNTER: N/A
BONDING: Pass
ANCHORAGE: Pass
CLEARANCES: Pass
INDICATION/ CONTROL DEVICES: Pass
CLEANLINESS: Pass
CONTACT TESTING

TEST CURRENT LINE A LINE B LINE C

LINE TO GROUND: 10ADC 15 puQ 20 uQ 18 uQ
INSULATION TESTING

TEST VOTLAGE LINE A LINE B LINE C
LINE TO LINE: 5kvDC 219.5 MQ 221.7 MQ 209.2 MQ
ACROSS CONTACTS: 5kvDC 96.8 MQ 110.5 MQ 101.2 MQ
OVER POTENTIAL TEST: 60kvDC 1mA 1mA 1mA

EQUIPMENT ID

PE-M-10, PE-D-10, PE-HP-02

GENERAL COMMENTS

INSULATION RESISTANCE TESTING AND OVER POTENTIAL TESTING PERFORMED AND RECORDED DURING SWITCHBOARD ASSEMBLY TESTING.
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1.50 25/12SES CB-12 Circuit Breakers, Vacuum, Medium-Voltage
Reference: NETA ATS-2013 Section: 7.6.3

CIRCUIT ID: 25/12SES CB-12 PHASES: 3
SERIAL #: 1790656 RATED VOLTAGE: 27KV
TYPE: VR B.l.L.: 125KV
MANUFACTURER: SQUARE D POWER FREQUENCY: 60HZ
MFG. DATE: 2016 CONTINUOUS CURRENT: 1200A
CONTROL VOLTAGE: 125VDC MAX INTERUPTING RATING: 40KA
FEEDS TO: PHS OPERATION COUNTER: 96
Test and/or Inspection Acceptable Results Result
Compare equipment nameplate data with drawings and
specifications Pass/Fail Pass
Inspect physical and mechanical condition Pass/Fail Pass
Inspect anchorage, alignment, grounding and required area
clearances Pass/Fail Pass
Verify the unit is clean and all shipping bracing, loose parts, and
documentation shipped inside cubicles have been removed. Pass/Fail Pass
Perform all mechanical operation tests on the operating . Pass
mechanism in accordance with manufacturer’s published data. Pass/Fail
Verify cell fit and element alignment Pass/Fail Pass
. . . . . 1. Investigate connection values that
Inspect bolted electrical connections for high resistance using . o
cither: deviate more than 50% from similar
’ ) connections. Pass
1. Low-resistance ohmmeter , .
5> Calibrated torque wrench 2. Torqued to manufacturer’s data or if
' 4 absent than use table 100.12.
Verify operation and sequencing of interlocking systems.
P g g Pass/Fail Pass
Verify appropriate lubrication on moving current-carrying parts
and on moving and sliding surfaces. Pass/Fail Pass
. . . . Pass/Fail
Verify racking mechanism operation. Pass
i hall igi
Record as-found and as-left operation counter readings. Operation counter shall advance one digit per Pass
close-open cycle.
Compare bolted connection resistance values to
. . values of similar connections. Investigate values
Perform resistance measurements through bolted electrical . . .
. . . which deviate from those of similar bolted
connections with a low-resistance ohmmeter . Pass
connections by more than 50 percent of the
lowest value.
Perform insulation-resistance tests on each bus section, phase-to-
phase and phase-to-ground, for one minute in accordance with Pass/Fail
Table 100.1 Pass
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Microhm or dc millivolt drop values shall not
exceed the high levels of the normal range as
indicated in the manufacturer’s published data.

Perform a contact/pole-resistance test In the absence of manufacturer’s published Pass
data, investigate values that deviate from
adjacent poles or similar breakers by more than
50 percent of the lowest value.
. . . - Minimum pickup voltage of the trip and close
Perform minimum pickup voltage tests on trip and close coils in . P P & P B
. ) . coils shall conform to the manufacturer’s Pass
accordance with manufacturer’s published data. .
published data.
Verify correct operation of any auxiliary features such as electrical | Auxiliary features shall operate in accordance Pass
close and trip operation, trip-free, and antipump function. with manufacturer’s published data.
Trip circuit breaker by operation of each protective device. Reset Protective devices shall operate the breaker per Pass
all trip logs and indicators system design.
If no evidence of distress or insulation failure is
. - . . observed by the end of the total time of voltage
Perform a dielectric withstand voltage test in accordance with L v . . . &
, . application during the vacuum bottle integrity Pass
manufacturer’s published data. . . .
test, the test specimen is considered to have
passed the test.
If no evidence of distress or insulation failure is
Perform vacuum bottle integrity (dielectric withstand voltage) test | observed by the end of the total time of voltage
across each vacuum bottle with the breaker in the open position in | application during the vacuum bottle integrity Pass
strict accordance with manufacturer’s published data. test, the test specimen is considered to have
passed the test.
Verify Heaters are operational Pass/Fail N/A

GENERAL COMMENTS
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1.51 25/12SES CB-12 Medium Voltage Circuit Breaker Test and Inspection

CIRCUIT ID: 25/12SES CB-12 FEEDS TO: PHS MANUFACTURER: SQUARE D
MFG DATE: 2016 TYPE: VR INTERRUPTING CAPACITY: 40KA
SERIAL #: 1790656 STYLE: VACUUM CONTROL VOLTAGE: 125VDC
INTERLOCK KEY #: N/A RATED CURRENT: 1200A OPERATION COUNTER: 9
B.IL: 125KV RATED VOLTAGE: 27KV
VISUAL INSPECTIONS
PASS/FAIL/N/A NOTES
OPERATION OF INTERLOCKS: Pass
CONDITION OF BREAKER CELLS: Pass
RACKING MECHANISM OF RAILS: Pass
SIGNS OF OVERHEATING: NA NEW INSTALLATION
CONDITION OF FINGERS AND CLUSTERS: Pass
OPERATION OF SHUTTERS: Pass
GROUND CONNECTIONS: Pass
LUBRICATION OF MECHANISM: Pass
CONNECTIONS TORQUED: Pass
SECONDARY WIRING: Pass
SPRINGS / PUFFERS / DAMPERS: Pass
AUXILIARY CONTACTS: Pass HIGHEST RESISTANCE: 20
CONTACT AND INSULATION TESTING
CONTACT TESTING LINE A LINE B LINE C
CONTACT RESISTANCE: 20 pQ 19 p0 19 p0
CONTACT OPENING TIME: 27.7ms 27.2ms 2745
CONTACT CLOSING TIME: 50.1 ms 50.6 ms 49.6 ms
WEAR INDICATORS: PASS PASS PASS
INSULATION TESTING TEST VOLTAGE LINE A LINE B LINE C
LINE TO LINE: 5KVDC 7.12TQ 7.43TQ 8.67 TQ
LINE TO GROUND: 5KVDC 2.16 TQ 4.48TQ 3.35TQ
ACROSS CONTACTS: 5KVDC 6.51TQ 3.83T0 4.67TQ
WITHSTAND TEST ACROSS CONTACTS: 60kVDC 1mA 1mA 1mA
BREAKER OPERATOR AND CONTROLS TEST
PASS FAIL N/A OHMS RATED VOLTS PICKUP VOLTS
CLOSING COIL: v 184.2 140 VDC 100 VDC
OPENING COIL: v 184.2 140 VDC 70 VDC
TRIPPING COIL: NA - - -
MOTOR CHARGING: v 10.7 125V DC 100 VDC
EQUIPMENT ID
PE-M-10, PE-D-10, PE-HP-02
GENERAL COMMENTS

NUMBER OF OPERATIONS RECORDED UPON COMPLETION OF EQUIMPENT TESTING. IN SERVICE NUMBERS WILL VARY DUE TO ADDITIONAL
OPERATIONS FOR SCADA COMMISSIONING AND TRAINING PURPOSES.
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1.52 25/12SES ES-12 Switches, Air, Medium-Voltage, Metal Enclosed

Reference: NETA ATS-2013 Section: 7.5.1.2

CIRCUIT ID: 25/12SES ES-12 PHASES: 3
SERIAL #: 1198226/10 RATED VOLTAGE: 24KV
TYPE: OJWN 24/63A260 STYLE: N/A
MANUFACTURER: ABB MOM: 63KA
MFG. DATE: 09/06/2016 CONTINUQOUS CURRENT: N/A
Test and/or Inspection Acceptable Results Result

Com.pf‘are .eqmpment nameplate data with drawings and Pass/Fail Pass
specifications
Inspect physical and mechanical condition Pass/Fail Pass
Inspect anchorage, alignment, grounding and required area Pass/Fail Pass
clearances
Verify the unit is clean and all shipping bracing, loose parts, and .
documentation shipped inside cubicles have been removed. Pass/Fail Pass
Verify correct blade alignment, blade penetration, travel stops, arc
interrupter operation, and mechanical operation. Pass/Fail Pass
Verify that fuse sizes and types are in accordance with drawings, .
short-circuit study, and coordination study. Pass/Fail N/A
Verify correct phase barrier installation. Pass/Fail N/A
Inspect bolted electrical connections for high resistance using Investigate connection values that deviate more Pass
low-resistance ohmmeter than 50% from similar connections.
Verify operation and sequencing of interlocking systems. Pass/Fail Pass
Verify appropriate lubrication on moving current-carrying parts .
and on moving and sliding surfaces. Pass/Fail Pass
Perform resistance measurements through bolted electrical Compare bolted connection resistance values to
connections with a low-resistance ohmmeter values of similar connections. Investigate values

which deviate from those of similar bolted Pass

connections by more than 50 percent of the

lowest value.
Perform insulation-resistance tests on each bus section, phase-to- .

. . . Pass/Fail

phase and phase-to-ground, for one minute in accordance with Pass
Table 100.1
Measure contact resistance across each switchblade and fuse Microhm or dc millivolt drop values shall not
holder. exceed the high levels of the normal range as

indicated in the manufacturer’s published data.

In the absence of manufacturer’s published Pass

data, investigate values that deviate from

adjacent poles or similar breakers by more than

50 percent of the lowest value.
Perform a dielectric withstand voltage test on each pole with If no evidence of distress or insulation failure is
switch closed. Test each pole-to ground with all other poles observed by the end of the total time of voltage
grounded. Test voltage shall be in accordance with manufacturer’s | application during the dielectric withstand test, Pass

published data.

the test specimen is considered to have passed
the test.
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1.53 25/12SES ES-12 Medium Voltage Earthing Switch Test and Inspection

CIRCUIT ID: 25/12PHS ES-12 MOM RATING: 63KA
MANUFACTURER: ABB MFG. DATE: 2016
TYPE: OJWN 24/63A260 SERIAL #: 1198226/10
STYLE: N/A VOLTAGE RATING: 24KV
BIL: N/A CURRENT RATING: N/A
VISUAL INSPECTION
PASS/FAIL/N/A NOTES
MECHANICAL LOCK: Pass Electronic Interlock
INSULATORS: Pass
CONTROL: Pass
CONNECTIONS TORQUED: Pass
BLADE ALIGNMENT: Pass LUBRICATED: YES X NO [J
BLADE OPERATING ARMS: Pass LUBRICATED: YES X NO [
WARNING SIGNS: Pass
BUS AND INSULATION: Pass
OPERATION COUNTER: N/A
BONDING: Pass
ANCHORAGE: Pass
CLEARANCES: Pass
INDICATION/ CONTROL DEVICES: Pass
CLEANLINESS: Pass
CONTACT TESTING

TEST CURRENT LINE A LINE B LINE C

LINE TO GROUND: 10ADC 20 uQ 18 uQ 18 uQ
INSULATION TESTING

TEST VOTLAGE LINE A LINE B LINE C
LINE TO LINE: 5kvDC 219.5 MQ 221.7 MQ 209.2 MQ
ACROSS CONTACTS: 5kvDC 96.8 MQ 110.5 MQ 101.2 MQ
OVER POTENTIAL TEST: 60kvDC 1mA 1mA 1mA

EQUIPMENT ID

PE-M-10, PE-D-10, PE-HP-02

GENERAL COMMENTS

INSULATION RESISTANCE TESTING AND OVER POTENTIAL TESTING PERFORMED AND RECORDED DURING SWITCHBOARD ASSEMBLY TESTING.
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1.54 25/12SES CB-13 Circuit Breakers, Vacuum, Medium-Voltage
Reference: NETA ATS-2013 Section: 7.6.3

CIRCUIT ID: 25/12SES CB-13 PHASES: 3
SERIAL #: 1790655 RATED VOLTAGE: 27KV
TYPE: VR B.l.L.: 125KV
MANUFACTURER: SQUARE D POWER FREQUENCY: 60HZ
MFG. DATE: 2016 CONTINUOUS CURRENT: 1200A
CONTROL VOLTAGE: 125VDC MAX INTERUPTING RATING: 40KA
FEEDS TO: NORTH SUBSTATION OPERATION COUNTER: 73
Test and/or Inspection Acceptable Results Result
Compare equipment nameplate data with drawings and
specifications Pass/Fail Pass
Inspect physical and mechanical condition Pass/Fail Pass
Inspect anchorage, alignment, grounding and required area
clearances Pass/Fail Pass
Verify the unit is clean and all shipping bracing, loose parts, and
documentation shipped inside cubicles have been removed. Pass/Fail Pass
Perform all mechanical operation tests on the operating . Pass
mechanism in accordance with manufacturer’s published data. Pass/Fail
Verify cell fit and element alignment Pass/Fail Pass
. . . . . 1. Investigate connection values that
Inspect bolted electrical connections for high resistance using . o
cither: deviate more than 50% from similar
’ ) connections. Pass
1. Low-resistance ohmmeter , .
2 Calibrated torque wrench 2. Torqued to manufacturer’s data or if
) q absent than use table 100.12.
Verify operation and sequencing of interlocking systems.
P g g Pass/Fail Pass
Verify appropriate lubrication on moving current-carrying parts
and on moving and sliding surfaces. Pass/Fail Pass
. . . . Pass/Fail
Verify racking mechanism operation. Pass
i hall igi
Record as-found and as-left operation counter readings. Operation counter shall advance one digit per Pass
close-open cycle.
Compare bolted connection resistance values to
. . values of similar connections. Investigate values
Perform resistance measurements through bolted electrical . . .
. . . which deviate from those of similar bolted
connections with a low-resistance ohmmeter . Pass
connections by more than 50 percent of the
lowest value.
Perform insulation-resistance tests on each bus section, phase-to-
phase and phase-to-ground, for one minute in accordance with Pass/Fail
Table 100.1 Pass
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Microhm or dc millivolt drop values shall not
exceed the high levels of the normal range as
indicated in the manufacturer’s published data.

Perform a contact/pole-resistance test In the absence of manufacturer’s published Pass
data, investigate values that deviate from
adjacent poles or similar breakers by more than
50 percent of the lowest value.
. . . - Minimum pickup voltage of the trip and close
Perform minimum pickup voltage tests on trip and close coils in . P P & P B
. ) . coils shall conform to the manufacturer’s Pass
accordance with manufacturer’s published data. .
published data.
Verify correct operation of any auxiliary features such as electrical | Auxiliary features shall operate in accordance Pass
close and trip operation, trip-free, and antipump function. with manufacturer’s published data.
Trip circuit breaker by operation of each protective device. Reset Protective devices shall operate the breaker per Pass
all trip logs and indicators system design.
If no evidence of distress or insulation failure is
. - . . observed by the end of the total time of voltage
Perform a dielectric withstand voltage test in accordance with L v . . . &
, . application during the vacuum bottle integrity Pass
manufacturer’s published data. . . .
test, the test specimen is considered to have
passed the test.
If no evidence of distress or insulation failure is
Perform vacuum bottle integrity (dielectric withstand voltage) test | observed by the end of the total time of voltage
across each vacuum bottle with the breaker in the open position in | application during the vacuum bottle integrity Pass
strict accordance with manufacturer’s published data. test, the test specimen is considered to have
passed the test.
Verify Heaters are operational Pass/Fail N/A

GENERAL COMMENTS
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1.55 25/12SES CB-13 Medium Voltage Circuit Breaker Test and Inspection

CIRCUIT ID: 25/12SESCB-13 | FEEDS TO: NORTH MANUFACTURER: SQUARE D
SUBSTATION
MFG DATE: 2016 TYPE: VR INTERRUPTING CAPACITY: 40KA
SERIAL #: 1790655 STYLE: VACUUM CONTROL VOLTAGE: 125VDC
INTERLOCK KEY #: N/A RATED CURRENT: 1200A OPERATION COUNTER: 73
B.I.L. 125KV RATED VOLTAGE: 27KV
VISUAL INSPECTIONS
PASS/FAIL/N/A NOTES
OPERATION OF INTERLOCKS: Pass
CONDITION OF BREAKER CELLS: Pass
RACKING MECHANISM OF RAILS: Pass
SIGNS OF OVERHEATING: NA NEW INSTALLATION
CONDITION OF FINGERS AND CLUSTERS: Pass
OPERATION OF SHUTTERS: Pass
GROUND CONNECTIONS: Pass
LUBRICATION OF MECHANISM: Pass
CONNECTIONS TORQUED: Pass
SECONDARY WIRING: Pass
SPRINGS / PUFFERS / DAMPERS: Pass
AUXILIARY CONTACTS: Pass HIGHEST RESISTANCE: 20
CONTACT AND INSULATION TESTING
CONTACT TESTING LINE A LINEB LINE C
CONTACT RESISTANCE: 18 uQ 20 uQ 18 uQ
CONTACT OPENING TIME: 27.3ms 27.3ms 27.7ms
CONTACT CLOSING TIME: 49.7 ms 50.1 ms 49.4 ms
WEAR INDICATORS: PASS PASS PASS
INSULATION TESTING TEST VOLTAGE LINE A LINE B LINE C
LINE TO LINE: 5KVDC >10 TQ >10 TQ >10 TQ
LINE TO GROUND: 5KVDC 3.54TQ 3.46 TQ 3.127Q
ACROSS CONTACTS: 5KVDC >10 TQ 3.97TQ 6.53 TQ
WITHSTAND TEST ACROSS CONTACTS: 45KVAC 15mA 15mA 15mA
BREAKER OPERATOR AND CONTROLS TEST
PASS FAIL N/A OHMS RATED VOLTS PICKUP VOLTS
CLOSING COIL: v 179.9 140 VDC 100 VDC
OPENING COIL: v 183.6 140 VDC 70 VDC
TRIPPING COIL: NA - - -
MOTOR CHARGING: v 11.4 125V DC 100 VDC
EQUIPMENT ID
PE-M-10, PE-D-10, PE-HP-02
GENERAL COMMENTS

NUMBER OF OPERATIONS RECORDED UPON COMPLETION OF EQUIMPENT TESTING. IN SERVICE NUMBERS WILL VARY DUE TO ADDITIONAL
OPERATIONS FOR SCADA COMMISSIONING AND TRAINING PURPOSES.
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1.56 25/12SES ES-13 Switches, Air, Medium-Voltage, Metal Enclosed

Reference: NETA ATS-2013 Section: 7.5.1.2

CIRCUIT ID: 25/12SES ES-13 PHASES: 3
SERIAL #: 1198226/8 RATED VOLTAGE: 24KV
TYPE: OJWN 24/63A260 STYLE: N/A
MANUFACTURER: ABB MOM: 63KA
MFG. DATE: 09/06/2016 CONTINUQOUS CURRENT: N/A
Test and/or Inspection Acceptable Results Result
Compare equipment nameplate data with drawings and Pass/Fail Pass
specifications
Inspect physical and mechanical condition Pass/Fail Pass
Inspect anchorage, alignment, grounding and required area Pass/Fail Pass
clearances
Verify the ur?|t is cl.ean ar.1d ?II shlppmg bracing, loose parts, and Pass/Fail Pass
documentation shipped inside cubicles have been removed.
Yerlfy correct bladfe alignment, blac.ie penetra'.ﬂon, travel stops, arc Pass/Fail Pass
interrupter operation, and mechanical operation.
Verify t.hat.fuse sizes and typgs arfa in accordance with drawings, Pass/Fail N/A
short-circuit study, and coordination study.
Verify correct phase barrier installation. Pass/Fail N/A
Inspect bolted electrical connections for high resistance using Investigate connection values that deviate more Pass
low-resistance ohmmeter than 50% from similar connections.
Verify operation and sequencing of interlocking systems. Pass/Fail Pass
Verify apprqprlate Iut?rllcatlon on moving current-carrying parts Pass/Fail Pass
and on moving and sliding surfaces.
Perform resistance measurements through bolted electrical Compare bolted connection resistance values to
connections with a low-resistance ohmmeter values of similar connections. Investigate values
which deviate from those of similar bolted Pass
connections by more than 50 percent of the
lowest value.
Perform insulation-resistance tests on each bus section, phase-to- Pass/Fail
phase and phase-to-ground, for one minute in accordance with Pass
Table 100.1
Measure contact resistance across each switchblade and fuse Microhm or dc millivolt drop values shall not
holder. exceed the high levels of the normal range as
indicated in the manufacturer’s published data.
In the absence of manufacturer’s published Pass
data, investigate values that deviate from
adjacent poles or similar breakers by more than
50 percent of the lowest value.
Perform a dielectric withstand voltage test on each pole with If no evidence of distress or insulation failure is
switch closed. Test each pole-to ground with all other poles observed by the end of the total time of voltage
grounded. Test voltage shall be in accordance with manufacturer’s | application during the dielectric withstand test, Pass

published data.

the test specimen is considered to have passed
the test.

GENERAL COMMENTS
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1.57 25/12SES ES-13 Medium Voltage Earthing Switch Test and Inspection

CIRCUIT ID: 25/12PHS ES-13 MOM RATING: 63KA
MANUFACTURER: ABB MFG. DATE: 2016
TYPE: OJWN 24/63A260 SERIAL #: 1198226/8
STYLE: N/A VOLTAGE RATING: 24KV
BIL: N/A CURRENT RATING: N/A
VISUAL INSPECTION
PASS/FAIL/N/A NOTES
MECHANICAL LOCK: Pass Electronic Interlock
INSULATORS: Pass
CONTROL: Pass
CONNECTIONS TORQUED: Pass
BLADE ALIGNMENT: Pass LUBRICATED: YES X NO [J
BLADE OPERATING ARMS: Pass LUBRICATED: YES X NO [
WARNING SIGNS: Pass
BUS AND INSULATION: Pass
OPERATION COUNTER: N/A
BONDING: Pass
ANCHORAGE: Pass
CLEARANCES: Pass
INDICATION/ CONTROL DEVICES: Pass
CLEANLINESS: Pass
CONTACT TESTING

TEST CURRENT LINE A LINE B LINE C

LINE TO GROUND: 10ADC 13 pQ 18 uQ 22 uQ
INSULATION TESTING

TEST VOTLAGE LINE A LINE B LINE C
LINE TO LINE: 5kvDC 219.5 MQ 221.7 MQ 209.2 MQ
ACROSS CONTACTS: 5kvDC 96.8 MQ 110.5 MQ 101.2 MQ
OVER POTENTIAL TEST: 60kvDC 1mA 1mA 1mA

EQUIPMENT ID

PE-M-10, PE-D-10, PE-HP-02

GENERAL COMMENTS

INSULATION RESISTANCE TESTING AND OVER POTENTIAL TESTING PERFORMED AND RECORDED DURING SWITCHBOARD ASSEMBLY TESTING.
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1.58 25/12SES CB-14 Circuit Breakers, Vacuum, Medium-Voltage
Reference: NETA ATS-2013 Section: 7.6.3

CIRCUIT ID: 25/12SES CB-14 PHASES: 3
SERIAL #: 1790648 RATED VOLTAGE: 27KV
TYPE: VR B.l.L.: 125KV
MANUFACTURER: SQUARE D POWER FREQUENCY: 60HZ
MFG. DATE: 2016 CONTINUOUS CURRENT: 1200A
CONTROL VOLTAGE: 125VDC MAX INTERUPTING RATING: 40KA
FEEDS TO: T25/12SES-1 OPERATION COUNTER: 96
Test and/or Inspection Acceptable Results Result
Compare equipment nameplate data with drawings and
specifications Pass/Fail Pass
Inspect physical and mechanical condition Pass/Fail Pass
Inspect anchorage, alignment, grounding and required area
clearances Pass/Fail Pass
Verify the unit is clean and all shipping bracing, loose parts, and
documentation shipped inside cubicles have been removed. Pass/Fail Pass
Perform all mechanical operation tests on the operating . Pass
mechanism in accordance with manufacturer’s published data. Pass/Fail
Verify cell fit and element alignment Pass/Fail Pass
. . . . . 1. Investigate connection values that
Inspect bolted electrical connections for high resistance using . o
cither: deviate more than 50% from similar
’ ) connections. Pass
1. Low-resistance ohmmeter , .
5> Calibrated torque wrench 2. Torqued to manufacturer’s data or if
) q absent than use table 100.12.
Verify operation and sequencing of interlocking systems.
P g g Pass/Fail Pass
Verify appropriate lubrication on moving current-carrying parts
and on moving and sliding surfaces. Pass/Fail Pass
. . . . Pass/Fail
Verify racking mechanism operation. Pass
i hall igi
Record as-found and as-left operation counter readings. Operation counter shall advance one digit per Pass
close-open cycle.
Compare bolted connection resistance values to
. . values of similar connections. Investigate values
Perform resistance measurements through bolted electrical . . .
. . . which deviate from those of similar bolted
connections with a low-resistance ohmmeter . Pass
connections by more than 50 percent of the
lowest value.
Perform insulation-resistance tests on each bus section, phase-to-
phase and phase-to-ground, for one minute in accordance with Pass/Fail
Table 100.1 Pass
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Microhm or dc millivolt drop values shall not
exceed the high levels of the normal range as
indicated in the manufacturer’s published data.

Perform a contact/pole-resistance test In the absence of manufacturer’s published Pass
data, investigate values that deviate from
adjacent poles or similar breakers by more than
50 percent of the lowest value.
. . . - Minimum pickup voltage of the trip and close
Perform minimum pickup voltage tests on trip and close coils in . P P & P B
. ) . coils shall conform to the manufacturer’s Pass
accordance with manufacturer’s published data. .
published data.
Verify correct operation of any auxiliary features such as electrical | Auxiliary features shall operate in accordance Pass
close and trip operation, trip-free, and antipump function. with manufacturer’s published data.
Trip circuit breaker by operation of each protective device. Reset Protective devices shall operate the breaker per Pass
all trip logs and indicators system design.
If no evidence of distress or insulation failure is
. - . . observed by the end of the total time of voltage
Perform a dielectric withstand voltage test in accordance with L v . . . &
, . application during the vacuum bottle integrity Pass
manufacturer’s published data. . . .
test, the test specimen is considered to have
passed the test.
If no evidence of distress or insulation failure is
Perform vacuum bottle integrity (dielectric withstand voltage) test | observed by the end of the total time of voltage
across each vacuum bottle with the breaker in the open position in | application during the vacuum bottle integrity Pass
strict accordance with manufacturer’s published data. test, the test specimen is considered to have
passed the test.
Verify Heaters are operational Pass/Fail N/A

GENERAL COMMENTS

APRIL 2016
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1.59 25/12SES CB-14 Medium Voltage Circuit Breaker Test and Inspection

CIRCUIT ID: 25/12SES CB-14 FEEDS TO: T25/12SES-1 MANUFACTURER: SQUARE D
MFG DATE: 2016 TYPE: VR INTERRUPTING CAPACITY: 40KA
SERIAL #: 1790648 STYLE: VACUUM CONTROL VOLTAGE: 125VDC
INTERLOCK KEY #: N/A RATED CURRENT: 1200A OPERATION COUNTER: 96
B.I.L.: 125KV RATED VOLTAGE: 27KV
VISUAL INSPECTIONS
PASS/FAIL/N/A NOTES
OPERATION OF INTERLOCKS: Pass
CONDITION OF BREAKER CELLS: Pass
RACKING MECHANISM OF RAILS: Pass
SIGNS OF OVERHEATING: NA NEW INSTALLATION
CONDITION OF FINGERS AND CLUSTERS: Pass
OPERATION OF SHUTTERS: Pass
GROUND CONNECTIONS: Pass
LUBRICATION OF MECHANISM: Pass
CONNECTIONS TORQUED: Pass
SECONDARY WIRING: Pass
SPRINGS / PUFFERS / DAMPERS: Pass
AUXILIARY CONTACTS: Pass HIGHEST RESISTANCE: .2Q

CONTACT AND INSULATION TESTING

CONTACT TESTING LINE A LINE B LINE C
CONTACT RESISTANCE: 19 uQ 17 uQ 20 p0
CONTACT OPENING TIME: 27.1ms 27.1ms 27.5ms
CONTACT CLOSING TIME: 49.4 ms 50.0 ms 49.7 ms
WEAR INDICATORS: PASS PASS PASS

INSULATION TESTING TEST VOLTAGE LINE A LINE B LINE C
LINE TO LINE: 5KVDC 9.61TQ 7.13TQ 9.30 TQ
LINE TO GROUND: 5KVDC 3.71TQ 3.53TQ 4.26 TQ
ACROSS CONTACTS: 5KVDC 5.03TQ 3.96 TQ 6.96 TQ
WITHSTAND TEST ACROSS CONTACTS: 45KVAC 15 mA 15 mA 15mA

BREAKER OPERATOR AND CONTROLS TEST
PASS FAIL N/A OHMS RATED VOLTS PICKUP VOLTS
CLOSING COIL: v 182.5 140 VDC 100 VDC
OPENING COIL: v 183.5 140 VDC 70 VDC
TRIPPING COIL: NA - - -
MOTOR CHARGING: v 9.8 125V DC 100 VDC
EQUIPMENT ID
PE-M-10, PE-D-10, PE-HP-02
GENERAL COMMENTS

NUMBER OF OPERATIONS RECORDED UPON COMPLETION OF EQUIMPENT TESTING. IN SERVICE NUMBERS WILL VARY DUE TO ADDITIONAL
OPERATIONS FOR SCADA COMMISSIONING AND TRAINING PURPOSES.
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1.60 25/12SES ES-14 Switches, Air, Medium-Voltage, Metal Enclosed

Reference: NETA ATS-2013 Section: 7.5.1.2

CIRCUIT ID: 25/12SES ES-14 PHASES: 3
SERIAL #: 1198226/11 RATED VOLTAGE: 24KV
TYPE: OJWN 24/63A260 STYLE: N/A
MANUFACTURER: ABB MOM: 63KA
MFG. DATE: 09/06/2016 CONTINUQOUS CURRENT: N/A
Test and/or Inspection Acceptable Results Result
Compare equipment nameplate data with drawings and Pass/Fail Pass
specifications
Inspect physical and mechanical condition Pass/Fail Pass
Inspect anchorage, alignment, grounding and required area Pass/Fail Pass
clearances
Verify the ur?|t is cl.ean ar.1d ?II shlppmg bracing, loose parts, and Pass/Fail Pass
documentation shipped inside cubicles have been removed.
Yerlfy correct blad.e alignment, blac.ie penetraFlon, travel stops, arc Pass/Fail Pass
interrupter operation, and mechanical operation.
Verify t.hat.fuse sizes and typgs arfa in accordance with drawings, Pass/Fail N/A
short-circuit study, and coordination study.
Verify correct phase barrier installation. Pass/Fail N/A
Inspect bolted electrical connections for high resistance using Investigate connection values that deviate more Pass
low-resistance ohmmeter than 50% from similar connections.
Verify operation and sequencing of interlocking systems. Pass/Fail Pass
Verify apprqprlate Iut?rllcatlon on moving current-carrying parts Pass/Fail Pass
and on moving and sliding surfaces.
Perform resistance measurements through bolted electrical Compare bolted connection resistance values to
connections with a low-resistance ohmmeter values of similar connections. Investigate values
which deviate from those of similar bolted Pass
connections by more than 50 percent of the
lowest value.
Perform insulation-resistance tests on each bus section, phase-to- Pass/Fail
phase and phase-to-ground, for one minute in accordance with Pass
Table 100.1
Measure contact resistance across each switchblade and fuse Microhm or dc millivolt drop values shall not
holder. exceed the high levels of the normal range as
indicated in the manufacturer’s published data.
In the absence of manufacturer’s published Pass
data, investigate values that deviate from
adjacent poles or similar breakers by more than
50 percent of the lowest value.
Perform a dielectric withstand voltage test on each pole with If no evidence of distress or insulation failure is
switch closed. Test each pole-to ground with all other poles observed by the end of the total time of voltage
grounded. Test voltage shall be in accordance with manufacturer’s | application during the dielectric withstand test, Pass

published data.

the test specimen is considered to have passed
the test.

GENERAL COMMENTS
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1.61 25/12SES ES-14 Medium Voltage Earthing Switch Test and Inspection

CIRCUIT ID: 25/12PHS ES-14 MOM RATING: 63KA
MANUFACTURER: ABB MFG. DATE: 2016
TYPE: OJWN 24/63A260 SERIAL #: 1198226/11
STYLE: N/A VOLTAGE RATING: 24KV
BIL: N/A CURRENT RATING: N/A
VISUAL INSPECTION
PASS/FAIL/N/A NOTES
MECHANICAL LOCK: Pass Electronic Interlock
INSULATORS: Pass
CONTROL: Pass
CONNECTIONS TORQUED: Pass
BLADE ALIGNMENT: Pass LUBRICATED: YES X NO [J
BLADE OPERATING ARMS: Pass LUBRICATED: YES X NO [
WARNING SIGNS: Pass
BUS AND INSULATION: Pass
OPERATION COUNTER: N/A
BONDING: Pass
ANCHORAGE: Pass
CLEARANCES: Pass
INDICATION/ CONTROL DEVICES: Pass
CLEANLINESS: Pass
CONTACT TESTING

TEST CURRENT LINE A LINE B LINE C

LINE TO GROUND: 10ADC 18 uQ 15 puQ 13 pQ
INSULATION TESTING

TEST VOTLAGE LINE A LINE B LINE C
LINE TO LINE: 5kvDC 219.5 MQ 221.7 MQ 209.2 MQ
ACROSS CONTACTS: 5kvDC 96.8 MQ 110.5 MQ 101.2 MQ
OVER POTENTIAL TEST: 60kvDC 1mA 1mA 1mA

EQUIPMENT ID

PE-M-10, PE-D-10, PE-HP-02

GENERAL COMMENTS

INSULATION RESISTANCE TESTING AND OVER POTENTIAL TESTING PERFORMED AND RECORDED DURING SWITCHBOARD ASSEMBLY TESTING.
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1.62 25/12SA-14 Surge Arresters, Medium- and High-Voltage
Reference: NETA ATS-2013 Section: 7.19.2

CIRCUIT ID: 25/12SA-14
MANUFACTURER: COOPER
MFG. DATE: 2016
MCOV: 7.65 KV
VOLTAGE CLASS: 9.0 KV
SERIAL #: NO DATA
MODEL #: NO DATA
CURRENT RATING: 16.1kA Pressure Relief
TYPE: DISTRIBUTION
INSULATION MATERIAL: METAL OXIDE
Test and/or Inspection Acceptable Results Result
Com.pére .equment nameplate data with drawings and Pass/Fail PASS
specifications
Inspect physical and mechanical condition Pass/Fail PASS
| - - -
nspect anchorage, alignment, grounding and required area Pass/Fail PASS
clearances
Verify arresters are clean Pass/Fail PASS
Inspect bolted electrical connections for high resistance using 7. Investigate connection values
either: that deviate more than 50%
7. Low-resistance ohmmeter from similar connections PASS
8. Calibrated torque wrench 8. Torqued to manufacturer’s
data or if absent than use table
100.12
Verify that th d lead h device is individuall .
erify that the ground lead on each device is individually Pass/Fail PASS
attached to a ground bus or electrode
If present, verify that the stroke counter is correctly mounted .
P . Y ¥ Pass/Fail N/A
and electrically connected
Perform resistance measurements through bolted connections Investigate connection values that
with a low-resistance ohmmeter if applicable deviate more than 50% from similar PASS
connections
Perform insulation-resistance tests for one minute on each Insulation-resistance values should be
arrestor phase to ground above manufacturers limits or if absent, PASS
greater than table 100.1
Test grounding connection in accordance with section 2.1.8 Resistance between the arrester ground
terminal and the ground system should PASS

be less than 0.5 ohms

GENERAL COMMENTS
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1.63 25/12SA-14 Surge Arrester Test and Inspection

CIRCUIT ID: 25/12SA-14
MANUFACTURER: COOPER
MFG. DATE: 2016
MCOV: 7.65 KV
VOLTAGE CLASS: 9.0 KV
SERIAL #: NO DATA
MODEL #: NO DATA
CURRENT RATING: 16.1kA Pressure Relief
TYPE: DISTRIBUTION
PHYSICAL INSPECTION
PASS/FAIL/N/A COMMENTS
ANCHORAGE: PASS
CLEANLINESS: PASS
OVERALL CONDITION: PASS
BOND CONNECTIONS: PASS
BONDING METHOD: PASS
CONNECTIONS TIGHT: PASS
TESTING
PASS | FAIL N/A COMMENTS
INSULATION TEST = HV = GND TEST v A: 100.4GQ B: 72.4GQ C: 65.3GQ
VOLTAGE: 5000VDC
BOND CONTINUITY — ARRESTER — MAIN
TEST CURRENT: 10ADC \' A: >.5Q B: >.50 mQ C: >.5Q mQ
EQUIPMENT ID

PE-M-10, PE-D-10,

GENERAL COMMENTS/ENVIRONMENTAL CONDITIONS
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1.64 25/12SES CB-15 Circuit Breakers, Vacuum, Medium-Voltage
Reference: NETA ATS-2013 Section: 7.6.3

CIRCUIT ID: 25/12SES CB-15 PHASES: 3
SERIAL #: 1790645 RATED VOLTAGE: 27KV
TYPE: VR B.l.L.: 125KV
MANUFACTURER: SQUARE D POWER FREQUENCY: 60HZ
MFG. DATE: 2016 CONTINUOUS CURRENT: 1200A
CONTROL VOLTAGE: 125VDC MAX INTERUPTING RATING: 40KA
FEEDS TO: MUNROE HEAD OPERATION COUNTER: 71
Test and/or Inspection Acceptable Results Result
Compare equipment nameplate data with drawings and
specifications Pass/Fail Pass
Inspect physical and mechanical condition Pass/Fail Pass
Inspect anchorage, alignment, grounding and required area
clearances Pass/Fail Pass
Verify the unit is clean and all shipping bracing, loose parts, and
documentation shipped inside cubicles have been removed. Pass/Fail Pass
Perform all mechanical operation tests on the operating . Pass
mechanism in accordance with manufacturer’s published data. Pass/Fail
Verify cell fit and element alignment Pass/Fail Pass
. . . . . 1. Investigate connection values that
Inspect bolted electrical connections for high resistance using . o
cither: deviate more than 50% from similar
’ ) connections. Pass
1. Low-resistance ohmmeter , .
5> Calibrated torque wrench 2. Torqued to manufacturer’s data or if
' 4 absent than use table 100.12.
Verify operation and sequencing of interlocking systems.
P g g Pass/Fail Pass
Verify appropriate lubrication on moving current-carrying parts
and on moving and sliding surfaces. Pass/Fail Pass
. . . . Pass/Fail
Verify racking mechanism operation. Pass
i hall igi
Record as-found and as-left operation counter readings. Operation counter shall advance one digit per Pass
close-open cycle.
Compare bolted connection resistance values to
. . values of similar connections. Investigate values
Perform resistance measurements through bolted electrical . . .
. . . which deviate from those of similar bolted
connections with a low-resistance ohmmeter . Pass
connections by more than 50 percent of the
lowest value.
Perform insulation-resistance tests on each bus section, phase-to-
phase and phase-to-ground, for one minute in accordance with Pass/Fail
Table 100.1 Pass
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Microhm or dc millivolt drop values shall not
exceed the high levels of the normal range as
indicated in the manufacturer’s published data.

Perform a contact/pole-resistance test In the absence of manufacturer’s published Pass
data, investigate values that deviate from
adjacent poles or similar breakers by more than
50 percent of the lowest value.
. . . - Minimum pickup voltage of the trip and close
Perform minimum pickup voltage tests on trip and close coils in . P P & P B
. ) . coils shall conform to the manufacturer’s Pass
accordance with manufacturer’s published data. .
published data.
Verify correct operation of any auxiliary features such as electrical | Auxiliary features shall operate in accordance Pass
close and trip operation, trip-free, and antipump function. with manufacturer’s published data.
Trip circuit breaker by operation of each protective device. Reset Protective devices shall operate the breaker per Pass
all trip logs and indicators system design.
If no evidence of distress or insulation failure is
. - . . observed by the end of the total time of voltage
Perform a dielectric withstand voltage test in accordance with L v . . . &
, . application during the vacuum bottle integrity Pass
manufacturer’s published data. . . .
test, the test specimen is considered to have
passed the test.
If no evidence of distress or insulation failure is
Perform vacuum bottle integrity (dielectric withstand voltage) test | observed by the end of the total time of voltage
across each vacuum bottle with the breaker in the open position in | application during the vacuum bottle integrity Pass
strict accordance with manufacturer’s published data. test, the test specimen is considered to have
passed the test.
Verify Heaters are operational Pass/Fail N/A

GENERAL COMMENTS
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1.65 25/12SES CB-15 Medium Voltage Circuit Breaker Test and Inspection

CIRCUIT ID: 25/12SES CB-15 FEEDS TO: MUNROE HEAD | MANUFACTURER: SQUARE D
MFG DATE: 2016 TYPE: VR INTERRUPTING CAPACITY: 40KA
SERIAL #: 1790645 STYLE: VACUUM CONTROL VOLTAGE: 125VDC
INTERLOCK KEY #: N/A RATED CURRENT: 1200A OPERATION COUNTER: 71
B.I.L.: 125KV RATED VOLTAGE: 27KV
VISUAL INSPECTIONS
PASS/FAIL/N/A NOTES
OPERATION OF INTERLOCKS: Pass
CONDITION OF BREAKER CELLS: Pass
RACKING MECHANISM OF RAILS: Pass
SIGNS OF OVERHEATING: NA NEW INSTALLATION
CONDITION OF FINGERS AND CLUSTERS: Pass
OPERATION OF SHUTTERS: Pass
GROUND CONNECTIONS: Pass
LUBRICATION OF MECHANISM: Pass
CONNECTIONS TORQUED: Pass
SECONDARY WIRING: Pass
SPRINGS / PUFFERS / DAMPERS: Pass
AUXILIARY CONTACTS: Pass HIGHEST RESISTANCE: .2Q

CONTACT AND INSULATION TESTING

CONTACT TESTING LINE A LINE B LINE C
CONTACT RESISTANCE: 18 uQ 18 uQ 210
CONTACT OPENING TIME: 27.4ms 27.0ms 27.0ms
CONTACT CLOSING TIME: 49.6 ms 50.1 ms 49.5 ms
WEAR INDICATORS: PASS PASS PASS

INSULATION TESTING TEST VOLTAGE LINE A LINE B LINE C
LINE TO LINE: 5KVDC 8.53 TQ 7.08 TQ 6.81TQ
LINE TO GROUND: 5KVDC 0.99 TQ 2.39TQ 2.12TQ
ACROSS CONTACTS: 5KVDC 5.82TQ 7.00 TQ >10TO
WITHSTAND TEST ACROSS CONTACTS: 45KVAC 15 mA 15 mA 15mA

BREAKER OPERATOR AND CONTROLS TEST
PASS FAIL N/A OHMS RATED VOLTS PICKUP VOLTS
CLOSING COIL: v 182.8 140 VDC 100 VDC
OPENING COIL: v 185.3 140 VDC 70 VDC
TRIPPING COIL: NA - - -
MOTOR CHARGING: v 12.3 125V DC 100 VDC
EQUIPMENT ID
PE-M-10, PE-D-10, PE-HP-02
GENERAL COMMENTS

NUMBER OF OPERATIONS RECORDED UPON COMPLETION OF EQUIMPENT TESTING. IN SERVICE NUMBERS WILL VARY DUE TO ADDITIONAL
OPERATIONS FOR SCADA COMMISSIONING AND TRAINING PURPOSES.
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1.66 25/12SES ES-15 Switches, Air, Medium-Voltage, Metal Enclosed

Reference: NETA ATS-2013 Section: 7.5.1.2

CIRCUIT ID: 25/12SES ES-15 PHASES: 3
SERIAL #: 1198226/7 RATED VOLTAGE: 24KV
TYPE: OJWN 24/63A260 STYLE: N/A
MANUFACTURER: ABB MOM: 63KA
MFG. DATE: 09/06/2016 CONTINUQOUS CURRENT: N/A
Test and/or Inspection Acceptable Results Result
Compare equipment nameplate data with drawings and Pass/Fail Pass
specifications
Inspect physical and mechanical condition Pass/Fail Pass
Inspect anchorage, alignment, grounding and required area Pass/Fail Pass
clearances
Verify the ur?|t is cl.ean ar.1d ?II shlppmg bracing, loose parts, and Pass/Fail Pass
documentation shipped inside cubicles have been removed.
Yerlfy correct blad.e alignment, blac.ie penetraFlon, travel stops, arc Pass/Fail Pass
interrupter operation, and mechanical operation.
Verify t.hat.fuse sizes and typgs arfa in accordance with drawings, Pass/Fail N/A
short-circuit study, and coordination study.
Verify correct phase barrier installation. Pass/Fail N/A
Inspect bolted electrical connections for high resistance using Investigate connection values that deviate more Pass
low-resistance ohmmeter than 50% from similar connections.
Verify operation and sequencing of interlocking systems. Pass/Fail Pass
Verify apprqprlate Iut?rllcatlon on moving current-carrying parts Pass/Fail Pass
and on moving and sliding surfaces.
Perform resistance measurements through bolted electrical Compare bolted connection resistance values to
connections with a low-resistance ohmmeter values of similar connections. Investigate values
which deviate from those of similar bolted Pass
connections by more than 50 percent of the
lowest value.
Perform insulation-resistance tests on each bus section, phase-to- Pass/Fail
phase and phase-to-ground, for one minute in accordance with Pass
Table 100.1
Measure contact resistance across each switchblade and fuse Microhm or dc millivolt drop values shall not
holder. exceed the high levels of the normal range as
indicated in the manufacturer’s published data.
In the absence of manufacturer’s published Pass
data, investigate values that deviate from
adjacent poles or similar breakers by more than
50 percent of the lowest value.
Perform a dielectric withstand voltage test on each pole with If no evidence of distress or insulation failure is
switch closed. Test each pole-to ground with all other poles observed by the end of the total time of voltage
grounded. Test voltage shall be in accordance with manufacturer’s | application during the dielectric withstand test, Pass

published data.

the test specimen is considered to have passed
the test.

GENERAL COMMENTS
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1.67 25/12SES ES-15 Medium Voltage Earthing Switch Test and Inspection

CIRCUIT ID: 25/12PHS ES-15 MOM RATING: 63KA
MANUFACTURER: ABB MFG. DATE: 2016
TYPE: OJWN 24/63A260 SERIAL #: 1198226/7
STYLE: N/A VOLTAGE RATING: 24KV
BIL: N/A CURRENT RATING: N/A
VISUAL INSPECTION
PASS/FAIL/N/A NOTES
MECHANICAL LOCK: Pass Electronic Interlock
INSULATORS: Pass
CONTROL: Pass
CONNECTIONS TORQUED: Pass
BLADE ALIGNMENT: Pass LUBRICATED: YES X NO [J
BLADE OPERATING ARMS: Pass LUBRICATED: YES X NO [
WARNING SIGNS: Pass
BUS AND INSULATION: Pass
OPERATION COUNTER: N/A
BONDING: Pass
ANCHORAGE: Pass
CLEARANCES: Pass
INDICATION/ CONTROL DEVICES: Pass
CLEANLINESS: Pass
CONTACT TESTING

TEST CURRENT LINE A LINE B LINE C

LINE TO GROUND: 10ADC 18 uQ 16 pQ 16 pQ
INSULATION TESTING

TEST VOTLAGE LINE A LINE B LINE C
LINE TO LINE: 5kvDC 219.5 MQ 221.7 MQ 209.2 MQ
ACROSS CONTACTS: 5kvDC 96.8 MQ 110.5 MQ 101.2 MQ
OVER POTENTIAL TEST: 60kvDC 1mA 1mA 1mA

EQUIPMENT ID

PE-M-10, PE-D-10, PE-HP-02

GENERAL COMMENTS

INSULATION RESISTANCE TESTING AND OVER POTENTIAL TESTING PERFORMED AND RECORDED DURING SWITCHBOARD ASSEMBLY TESTING.
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1.68 25/12SES CB-16 Circuit Breakers, Vacuum, Medium-Voltage

Reference: NETA ATS-2013 Section: 7.6.3

CIRCUIT ID: 25/12SES CB-16 PHASES: 3
SERIAL #: 1790659 RATED VOLTAGE: 27KV
TYPE: VR B.I.L.: 125KV
MANUFACTURER: SQUARE D POWER FREQUENCY: 60HZ
MFG. DATE: 2016 CONTINUOUS CURRENT: 1200A
CONTROL VOLTAGE: 125VDC MAX INTERUPTING RATING: 40KA
FEEDS TO: NLWS OPERATION COUNTER: 72
Test and/or Inspection Acceptable Results Result
Compare equipment nameplate data with drawings and
specifications Pass/Fail Pass
I hysical hanical iti .
nspect physical and mechanical condition Pass/Fail Pass
Inspect anchorage, alignment, grounding and required area
clearances Pass/Fail Pass
Verify the unit is clean and all shipping bracing, loose parts, and
documentation shipped inside cubicles have been removed. Pass/Fail Pass
Perform all mechanical operation tests on the operating ) pass
mechanism in accordance with manufacturer’s published data. Pass/Falil
Verify cell fit and element alignment Pass/Fail Pass
. . . . . 1. Investigate connection values that
Inspect bolted electrical connections for high resistance using . L
either: deviate more than 50% from similar
’ . connections. Pass
1. Low-resistance ohmmeter , .
2. Calibrated toraue wrench 2. Torqued to manufacturer’s data or if
' g absent than use table 100.12.
Verify operation and sequencing of interlocking systems.
Y a 8 &Sy Pass/Fail Pass
Verify appropriate lubrication on moving current-carrying parts
and on moving and sliding surfaces. Pass/Fail Pass
. . . ) Pass/Fail
Verify racking mechanism operation. Pass
i hall igi
Record as-found and as-left operation counter readings. Operation counter shall advance one digit per Pass
close-open cycle.
Compare bolted connection resistance values to
. . values of similar connections. Investigate values
Perform resistance measurements through bolted electrical . ) .
. . . which deviate from those of similar bolted
connections with a low-resistance ohmmeter ) Pass
connections by more than 50 percent of the
lowest value.
Perform insulation-resistance tests on each bus section, phase-to-
phase and phase-to-ground, for one minute in accordance with Pass/Fail
Table 100.1 Pass
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Microhm or dc millivolt drop values shall not
exceed the high levels of the normal range as
indicated in the manufacturer’s published data.

Perform a contact/pole-resistance test In the absence of manufacturer’s published Pass
data, investigate values that deviate from
adjacent poles or similar breakers by more than
50 percent of the lowest value.
- . . - Minimum pickup voltage of the trip and close
Perform minimum pickup voltage tests on trip and close coils in . P P & P ,
. ) . coils shall conform to the manufacturer’s Pass
accordance with manufacturer’s published data. .
published data.
Verify correct operation of any auxiliary features such as electrical | Auxiliary features shall operate in accordance Pass
close and trip operation, trip-free, and antipump function. with manufacturer’s published data.
Trip circuit breaker by operation of each protective device. Reset Protective devices shall operate the breaker per pass
all trip logs and indicators system design.
If no evidence of distress or insulation failure is
. L . . observed by the end of the total time of voltage
Perform a dielectric withstand voltage test in accordance with L v . . . &
, . application during the vacuum bottle integrity Pass
manufacturer’s published data. . . .
test, the test specimen is considered to have
passed the test.
If no evidence of distress or insulation failure is
Perform vacuum bottle integrity (dielectric withstand voltage) test | observed by the end of the total time of voltage
across each vacuum bottle with the breaker in the open position in | application during the vacuum bottle integrity Pass
strict accordance with manufacturer’s published data. test, the test specimen is considered to have
passed the test.
Verify Heaters are operational Pass/Fail N/A

GENERAL COMMENTS
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1.69 25/12SES CB-16 Medium Voltage Circuit Breaker Test and Inspection

CIRCUIT ID: 25/12SES CB-16 FEEDS TO: NLWS MANUFACTURER: SQUARE D
MFG DATE: 2016 TYPE: VR INTERRUPTING CAPACITY: 40KA
SERIAL #: 1790652 STYLE: VACUUM CONTROL VOLTAGE: 125VDC
INTERLOCK KEY #: N/A RATED CURRENT: 1200A OPERATION COUNTER: 72
B.IL: 125KV RATED VOLTAGE: 27KV
VISUAL INSPECTIONS
PASS/FAIL/N/A NOTES
OPERATION OF INTERLOCKS: Pass
CONDITION OF BREAKER CELLS: Pass
RACKING MECHANISM OF RAILS: Pass
SIGNS OF OVERHEATING: NA NEW INSTALLTION
CONDITION OF FINGERS AND CLUSTERS: Pass
OPERATION OF SHUTTERS: Pass
GROUND CONNECTIONS: Pass
LUBRICATION OF MECHANISM: Pass
CONNECTIONS TORQUED: Pass
SECONDARY WIRING: Pass
SPRINGS / PUFFERS / DAMPERS: Pass
AUXILIARY CONTACTS: Pass HIGHEST RESISTANCE: 20
CONTACT AND INSULATION TESTING
CONTACT TESTING LINE A LINE B LINE C

CONTACT RESISTANCE: 20 0 20 O 20 pQ
CONTACT OPENING TIME: 27.6 ms 273 ms 27.2ms
CONTACT CLOSING TIME: 49.9 ms 50.3 ms 49.6 ms
WEAR INDICATORS: PASS PASS PASS

INSULATION TESTING TEST VOLTAGE LINE A LINE B LINE C
LINE TO LINE: 5KVDC 2.73TQ 3.54TQ 8.05TQ
LINE TO GROUND: 5KVDC 1.84T0 2.47TQ 3.45TQ
ACROSS CONTACTS: 5KVDC 4.76 TQ 2.01TQ 4.57 TQ
WITHSTAND TEST ACROSS CONTACTS: 45KVAC 15 mA 15 mA 15mA

BREAKER OPERATOR AND CONTROLS TEST
PASS FAIL N/A OHMS RATED VOLTS PICKUP VOLTS
CLOSING COIL: v 181.0 140 VDC 100 VDC
OPENING COIL: v 183.0 140 VDC 70 VDC
TRIPPING COIL: NA - - -
MOTOR CHARGING: v 9.9 125V DC 100 VDC
EQUIPMENT ID
PE-M-10, PE-D-10, PE-HP-02
GENERAL COMMENTS

NUMBER OF OPERATIONS RECORDED UPON COMPLETION OF EQUIMPENT TESTING. IN SERVICE NUMBERS WILL VARY DUE TO ADDITIONAL
OPERATIONS FOR SCADA COMMISSIONING AND TRAINING PURPOSES.
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1.70 25/12SES ES-16 Switches, Air, Medium-Voltage, Metal Enclosed

Reference: NETA ATS-2013 Section: 7.5.1.2

CIRCUIT ID: 25/12SES ES-16 PHASES: 3
SERIAL #: 1198226/16 RATED VOLTAGE: 24KV
TYPE: OJWN 24/63A260 STYLE: N/A
MANUFACTURER: ABB MOM: 63KA
MFG. DATE: 06/09/2016 CONTINUOUS CURRENT: N/A
Test and/or Inspection Acceptable Results Result

Com.pf‘are .equipment nameplate data with drawings and Pass/Fail Pass
specifications
Inspect physical and mechanical condition Pass/Fail Pass
Inspect anchorage, alignment, grounding and required area Pass/Fail Pass
clearances
Verify the unit is clean and all shipping bracing, loose parts, and . Pass
documentation shipped inside cubicles have been removed. Pass/Fail
Verify correct blade alignment, blade penetration, travel stops, arc
i i i i Pass/Fail Pass
interrupter operation, and mechanical operation.
Verify that fuse sizes and types are in accordance with drawings, . N/A
short-circuit study, and coordination study. Pass/Fail
Verify correct phase barrier installation. Pass/Fail N/A
Inspect bolted electrical connections for high resistance using Investigate connection values that deviate more Pass
low-resistance ohmmeter than 50% from similar connections.
Verify operation and sequencing of interlocking systems. Pass/Fail Pass
Verify appropriate lubrication on moving current-carrying parts . Pass
and on moving and sliding surfaces. Pass/Fail

Compare bolted connection resistance values to
Perform resistance measurements through bolted electrical values of similar connections. Investigate values
connections with a low-resistance ohmmeter which deviate from those of similar bolted Pass

connections by more than 50 percent of the

lowest value.
Perform insulation-resistance tests on each bus section, phase-to- Pass/Fail
phase and phase-to-ground, for one minute in accordance with Pass
Table 100.1

Microhm or dc millivolt drop values shall not

exceed the high levels of the normal range as

. . indicated in the manufacturer’s published data.

Measure contact resistance across each switchblade and fuse , .

In the absence of manufacturer’s published Pass
holder. . . .

data, investigate values that deviate from

adjacent poles or similar breakers by more than

50 percent of the lowest value.
Perform a dielectric withstand voltage test on each pole with If no evidence of distress or insulation failure is
switch closed. Test each pole-to ground with all other poles observed by the end of the total time of voltage
grounded. Test voltage shall be in accordance with manufacturer’s | application during the dielectric withstand test, Pass

published data.

the test specimen is considered to have passed
the test.

GENERAL COMMENTS
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1.71 25/12SES ES-16 Medium Voltage Earthing Switch Test and Inspection

CIRCUIT ID: 25/12PHS ES-16 MOM RATING: 63KA
MANUFACTURER: ABB MFG. DATE: 2016
TYPE: OJWN 24/63A260 SERIAL #: 1198226/16
STYLE: N/A VOLTAGE RATING: 24KV
BIL: N/A CURRENT RATING: N/A
VISUAL INSPECTION
PASS/FAIL/N/A NOTES
MECHANICAL LOCK: Pass Electronic Interlock
INSULATORS: Pass
CONTROL: Pass
CONNECTIONS TORQUED: Pass
BLADE ALIGNMENT: Pass LUBRICATED: YES X NO [J
BLADE OPERATING ARMS: Pass LUBRICATED: YES X NO [
WARNING SIGNS: Pass
BUS AND INSULATION: Pass
OPERATION COUNTER: N/A
BONDING: Pass
ANCHORAGE: Pass
CLEARANCES: Pass
INDICATION/ CONTROL DEVICES: Pass
CLEANLINESS: Pass
CONTACT TESTING

TEST CURRENT LINE A LINE B LINE C

LINE TO GROUND: 10ADC 10 pQ 22uQ 15 puQ
INSULATION TESTING

TEST VOTLAGE LINE A LINE B LINE C
LINE TO LINE: 5kvDC 219.5 MQ 221.7 MQ 209.2 MQ
ACROSS CONTACTS: 5kvDC 96.8 MQ 110.5 MQ 101.2 MQ
OVER POTENTIAL TEST: 60kvDC 1mA 1mA 1mA

EQUIPMENT ID

PE-M-10, PE-D-10, PE-HP-02

GENERAL COMMENTS

INSULATION RESISTANCE TESTING AND OVER POTENTIAL TESTING PERFORMED AND RECORDED DURING SWITCHBOARD ASSEMBLY TESTING.
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1.72 25/12SES CB-17 Circuit Breakers, Vacuum, Medium-Voltage
Reference: NETA ATS-2013 Section: 7.6.3

CIRCUIT ID: 25/12SES CB-17 PHASES: 3
SERIAL #: 1790641 RATED VOLTAGE: 27KV
TYPE: VR B.l.L.: 125KV
MANUFACTURER: SQUARE D POWER FREQUENCY: 60HZ
MFG. DATE: 2016 CONTINUOUS CURRENT: 1200A
CONTROL VOLTAGE: 125VDC MAX INTERUPTING RATING: 40KA
FEEDS TO: SPARE 1 OPERATION COUNTER: 84
Test and/or Inspection Acceptable Results Result
Compare equipment nameplate data with drawings and
specifications Pass/Fail Pass
Inspect physical and mechanical condition Pass/Fail Pass
Inspect anchorage, alignment, grounding and required area
clearances Pass/Fail Pass
Verify the unit is clean and all shipping bracing, loose parts, and
documentation shipped inside cubicles have been removed. Pass/Fail Pass
Perform all mechanical operation tests on the operating . Pass
mechanism in accordance with manufacturer’s published data. Pass/Fail
Verify cell fit and element alignment Pass/Fail Pass
. . . . . 1. Investigate connection values that
Inspect bolted electrical connections for high resistance using . o
cither: deviate more than 50% from similar
’ ) connections. Pass
1. Low-resistance ohmmeter , .
5> Calibrated torque wrench 2. Torqued to manufacturer’s data or if
' 4 absent than use table 100.12.
Verify operation and sequencing of interlocking systems.
P g g Pass/Fail Pass
Verify appropriate lubrication on moving current-carrying parts
and on moving and sliding surfaces. Pass/Fail Pass
. . . . Pass/Fail
Verify racking mechanism operation. Pass
i hall igi
Record as-found and as-left operation counter readings. Operation counter shall advance one digit per Pass
close-open cycle.
Compare bolted connection resistance values to
. . values of similar connections. Investigate values
Perform resistance measurements through bolted electrical . . .
. . . which deviate from those of similar bolted
connections with a low-resistance ohmmeter . Pass
connections by more than 50 percent of the
lowest value.
Perform insulation-resistance tests on each bus section, phase-to-
phase and phase-to-ground, for one minute in accordance with Pass/Fail
Table 100.1 Pass
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Microhm or dc millivolt drop values shall not
exceed the high levels of the normal range as
indicated in the manufacturer’s published data.

Perform a contact/pole-resistance test In the absence of manufacturer’s published Pass
data, investigate values that deviate from
adjacent poles or similar breakers by more than
50 percent of the lowest value.
. . . - Minimum pickup voltage of the trip and close
Perform minimum pickup voltage tests on trip and close coils in . P P & P B
. ) . coils shall conform to the manufacturer’s Pass
accordance with manufacturer’s published data. .
published data.
Verify correct operation of any auxiliary features such as electrical | Auxiliary features shall operate in accordance Pass
close and trip operation, trip-free, and antipump function. with manufacturer’s published data.
Trip circuit breaker by operation of each protective device. Reset Protective devices shall operate the breaker per Pass
all trip logs and indicators system design.
If no evidence of distress or insulation failure is
. - . . observed by the end of the total time of voltage
Perform a dielectric withstand voltage test in accordance with L v . . . &
, . application during the vacuum bottle integrity Pass
manufacturer’s published data. . . .
test, the test specimen is considered to have
passed the test.
If no evidence of distress or insulation failure is
Perform vacuum bottle integrity (dielectric withstand voltage) test | observed by the end of the total time of voltage
across each vacuum bottle with the breaker in the open position in | application during the vacuum bottle integrity Pass
strict accordance with manufacturer’s published data. test, the test specimen is considered to have
passed the test.
Verify Heaters are operational Pass/Fail N/A

GENERAL COMMENTS
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1.73 25/12SES CB-17 Medium Voltage Circuit Breaker Test and Inspection

CIRCUIT ID: 25/12SES CB-17 FEEDS TO: SPARE 1 MANUFACTURER: SQUARE D
MFG DATE: 2016 TYPE: VR INTERRUPTING CAPACITY: 40KA
SERIAL #: 1790641 STYLE: VACUUM CONTROL VOLTAGE: 125VDC
INTERLOCK KEY #: N/A RATED CURRENT: 1200A OPERATION COUNTER: 84
B.I.L.: 125KV RATED VOLTAGE: 27KV
VISUAL INSPECTIONS
PASS/FAIL/N/A NOTES
OPERATION OF INTERLOCKS: Pass
CONDITION OF BREAKER CELLS: Pass
RACKING MECHANISM OF RAILS: Pass
SIGNS OF OVERHEATING: NA NEW INSTALLATION
CONDITION OF FINGERS AND CLUSTERS: Pass
OPERATION OF SHUTTERS: Pass
GROUND CONNECTIONS: Pass
LUBRICATION OF MECHANISM: Pass
CONNECTIONS TORQUED: Pass
SECONDARY WIRING: Pass
SPRINGS / PUFFERS / DAMPERS: Pass
AUXILIARY CONTACTS: Pass HIGHEST RESISTANCE: .2Q

CONTACT AND INSULATION TESTING

CONTACT TESTING LINE A LINE B LINE C
CONTACT RESISTANCE: 20 0 18 uQ 18 uQ
CONTACT OPENING TIME: 27.1ms 26.7 ms 26.7 ms
CONTACT CLOSING TIME: 49.8 ms 50.3 ms 49.8 ms
WEAR INDICATORS: PASS PASS PASS

INSULATION TESTING TEST VOLTAGE LINE A LINE B LINE C
LINE TO LINE: 5KVDC 2.16 TQ 5.55TQ 7.55TQ
LINE TO GROUND: 5KVDC 1.47T0 1.85T0 1.98TQ
ACROSS CONTACTS: 5KVDC 0.72TQ 3.77 10 35710
WITHSTAND TEST ACROSS CONTACTS: 45KVAC 15 mA 15 mA 15mA

BREAKER OPERATOR AND CONTROLS TEST
PASS FAIL N/A OHMS RATED VOLTS PICKUP VOLTS
CLOSING COIL: v 179.8 140 VDC 100 VDC
OPENING COIL: v 183.3 140 VDC 70 VDC
TRIPPING COIL: NA - - -
MOTOR CHARGING: v 10.2 125V DC 100 VDC
EQUIPMENT ID
PE-M-10, PE-D-10, PE-HP-02
GENERAL COMMENTS

NUMBER OF OPERATIONS RECORDED UPON COMPLETION OF EQUIMPENT TESTING. IN SERVICE NUMBERS WILL VARY DUE TO ADDITIONAL
OPERATIONS FOR SCADA COMMISSIONING AND TRAINING PURPOSES.
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1.74 25/12SES ES-17 Switches, Air, Medium-Voltage, Metal Enclosed

Reference: NETA ATS-2013 Section: 7.5.1.2

CIRCUIT ID: 25/12SES ES-17 PHASES: 3
SERIAL #: 1198226/9 RATED VOLTAGE: 24KV
TYPE: OJWN 24/63A260 STYLE: N/A
MANUFACTURER: ABB MOM: 63KA
MFG. DATE: 09/06/2016 CONTINUQOUS CURRENT: N/A
Test and/or Inspection Acceptable Results Result
Compare equipment nameplate data with drawings and Pass/Fail Pass
specifications
Inspect physical and mechanical condition Pass/Fail Pass
Inspect anchorage, alignment, grounding and required area Pass/Fail Pass
clearances
Verify the ur?|t is cl.ean ar.1d ?II shlppmg bracing, loose parts, and Pass/Fail Pass
documentation shipped inside cubicles have been removed.
Yerlfy correct blad.e alignment, blac.ie penetraFlon, travel stops, arc Pass/Fail Pass
interrupter operation, and mechanical operation.
Verify t.hat.fuse sizes and typgs arfa in accordance with drawings, Pass/Fail N/A
short-circuit study, and coordination study.
Verify correct phase barrier installation. Pass/Fail N/A
Inspect bolted electrical connections for high resistance using Investigate connection values that deviate more Pass
low-resistance ohmmeter than 50% from similar connections.
Verify operation and sequencing of interlocking systems. Pass/Fail Pass
Verify apprqprlate Iut?rllcatlon on moving current-carrying parts Pass/Fail Pass
and on moving and sliding surfaces.
Perform resistance measurements through bolted electrical Compare bolted connection resistance values to
connections with a low-resistance ohmmeter values of similar connections. Investigate values
which deviate from those of similar bolted Pass
connections by more than 50 percent of the
lowest value.
Perform insulation-resistance tests on each bus section, phase-to- Pass/Fail
phase and phase-to-ground, for one minute in accordance with Pass
Table 100.1
Measure contact resistance across each switchblade and fuse Microhm or dc millivolt drop values shall not
holder. exceed the high levels of the normal range as
indicated in the manufacturer’s published data.
In the absence of manufacturer’s published Pass
data, investigate values that deviate from
adjacent poles or similar breakers by more than
50 percent of the lowest value.
Perform a dielectric withstand voltage test on each pole with If no evidence of distress or insulation failure is
switch closed. Test each pole-to ground with all other poles observed by the end of the total time of voltage
grounded. Test voltage shall be in accordance with manufacturer’s | application during the dielectric withstand test, Pass

published data.

the test specimen is considered to have passed
the test.

GENERAL COMMENTS
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1.75 25/12SES ES-17 Medium Voltage Earthing Switch Test and Inspection

CIRCUIT ID: 25/12PHS ES-17 MOM RATING: 63KA
MANUFACTURER: ABB MFG. DATE: 2016
TYPE: OJWN 24/63A260 SERIAL #: 1198226/9
STYLE: N/A VOLTAGE RATING: 24KV
BIL: N/A CURRENT RATING: N/A
VISUAL INSPECTION
PASS/FAIL/N/A NOTES
MECHANICAL LOCK: Pass Electronic Interlock
INSULATORS: Pass
CONTROL: Pass
CONNECTIONS TORQUED: Pass
BLADE ALIGNMENT: Pass LUBRICATED: YES X NO [J
BLADE OPERATING ARMS: Pass LUBRICATED: YES X NO [
WARNING SIGNS: Pass
BUS AND INSULATION: Pass
OPERATION COUNTER: N/A
BONDING: Pass
ANCHORAGE: Pass
CLEARANCES: Pass
INDICATION/ CONTROL DEVICES: Pass
CLEANLINESS: Pass
CONTACT TESTING

TEST CURRENT LINE A LINE B LINE C

LINE TO GROUND: 10ADC 20 uQ 150 22 uQ
INSULATION TESTING

TEST VOTLAGE LINE A LINE B LINE C
LINE TO LINE: 5kvDC 219.5 MQ 221.7 MQ 209.2 MQ
ACROSS CONTACTS: 5kvDC 96.8 MQ 110.5 MQ 101.2 MQ
OVER POTENTIAL TEST: 60kvDC 1mA 1mA 1mA

EQUIPMENT ID

PE-M-10, PE-D-10, PE-HP-02

GENERAL COMMENTS

INSULATION RESISTANCE TESTING AND OVER POTENTIAL TESTING PERFORMED AND RECORDED DURING SWITCHBOARD ASSEMBLY TESTING.
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1.76 25/12SES CB-18 Circuit Breakers, Vacuum, Medium-Voltage
Reference: NETA ATS-2013 Section: 7.6.3

CIRCUIT ID: 25/12SES CB-18 PHASES: 3
SERIAL #: 1790642 RATED VOLTAGE: 27KV
TYPE: VR B.l.L.: 125KV
MANUFACTURER: SQUARE D POWER FREQUENCY: 60HZ
MFG. DATE: 2016 CONTINUOUS CURRENT: 1200A
CONTROL VOLTAGE: 125VDC MAX INTERUPTING RATING: 40KA
FEEDS TO: SSSR OPERATION COUNTER: 75
Test and/or Inspection Acceptable Results Result
Compare equipment nameplate data with drawings and
specifications Pass/Fail Pass
Inspect physical and mechanical condition Pass/Fail Pass
Inspect anchorage, alignment, grounding and required area
clearances Pass/Fail Pass
Verify the unit is clean and all shipping bracing, loose parts, and
documentation shipped inside cubicles have been removed. Pass/Fail Pass
Perform all mechanical operation tests on the operating . Pass
mechanism in accordance with manufacturer’s published data. Pass/Fail
Verify cell fit and element alignment Pass/Fail Pass
. . . . . 1. Investigate connection values that
Inspect bolted electrical connections for high resistance using . o
cither: deviate more than 50% from similar
’ ) connections. Pass
1. Low-resistance ohmmeter , .
5> Calibrated torque wrench 2. Torqued to manufacturer’s data or if
' 4 absent than use table 100.12.
Verify operation and sequencing of interlocking systems.
P g g Pass/Fail Pass
Verify appropriate lubrication on moving current-carrying parts
and on moving and sliding surfaces. Pass/Fail Pass
. . . . Pass/Fail
Verify racking mechanism operation. Pass
i hall igi
Record as-found and as-left operation counter readings. Operation counter shall advance one digit per Pass
close-open cycle.
Compare bolted connection resistance values to
. . values of similar connections. Investigate values
Perform resistance measurements through bolted electrical . . .
. . . which deviate from those of similar bolted
connections with a low-resistance ohmmeter . Pass
connections by more than 50 percent of the
lowest value.
Perform insulation-resistance tests on each bus section, phase-to-
phase and phase-to-ground, for one minute in accordance with Pass/Fail
Table 100.1 Pass
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Microhm or dc millivolt drop values shall not
exceed the high levels of the normal range as
indicated in the manufacturer’s published data.

Perform a contact/pole-resistance test In the absence of manufacturer’s published Pass
data, investigate values that deviate from
adjacent poles or similar breakers by more than
50 percent of the lowest value.
. . . - Minimum pickup voltage of the trip and close
Perform minimum pickup voltage tests on trip and close coils in . P P & P B
. ) . coils shall conform to the manufacturer’s Pass
accordance with manufacturer’s published data. .
published data.
Verify correct operation of any auxiliary features such as electrical | Auxiliary features shall operate in accordance Pass
close and trip operation, trip-free, and antipump function. with manufacturer’s published data.
Trip circuit breaker by operation of each protective device. Reset Protective devices shall operate the breaker per Pass
all trip logs and indicators system design.
If no evidence of distress or insulation failure is
. - . . observed by the end of the total time of voltage
Perform a dielectric withstand voltage test in accordance with L v . . . &
, . application during the vacuum bottle integrity Pass
manufacturer’s published data. . . .
test, the test specimen is considered to have
passed the test.
If no evidence of distress or insulation failure is
Perform vacuum bottle integrity (dielectric withstand voltage) test | observed by the end of the total time of voltage
across each vacuum bottle with the breaker in the open position in | application during the vacuum bottle integrity Pass
strict accordance with manufacturer’s published data. test, the test specimen is considered to have
passed the test.
Verify Heaters are operational Pass/Fail N/A

GENERAL COMMENTS
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1.77 25/12SES CB-18 Medium Voltage Circuit Breaker Test and Inspection

CIRCUIT ID: 25/12SES CB-18 FEEDS TO: SSSR MANUFACTURER: SQUARE D
MFG DATE: 2016 TYPE: VR INTERRUPTING CAPACITY: 40KA
SERIAL #: 1790642 STYLE: VACUUM CONTROL VOLTAGE: 125VDC
INTERLOCK KEY #: N/A RATED CURRENT: 1200A OPERATION COUNTER: 75
B.IL: 125KV RATED VOLTAGE: 27KV
VISUAL INSPECTIONS
PASS/FAIL/N/A NOTES
OPERATION OF INTERLOCKS: Pass
CONDITION OF BREAKER CELLS: Pass
RACKING MECHANISM OF RAILS: Pass
SIGNS OF OVERHEATING: NA NEW INSTALLATION
CONDITION OF FINGERS AND CLUSTERS: Pass
OPERATION OF SHUTTERS: Pass
GROUND CONNECTIONS: Pass
LUBRICATION OF MECHANISM: Pass
CONNECTIONS TORQUED: Pass Pass
SECONDARY WIRING: Pass
SPRINGS / PUFFERS / DAMPERS: Pass
AUXILIARY CONTACTS: Pass HIGHEST RESISTANCE: 20
CONTACT AND INSULATION TESTING
CONTACT TESTING LINE A LINE B LINE C

CONTACT RESISTANCE: 18 p0 19 p0 18 p0
CONTACT OPENING TIME: 27.0ms 26.6 ms 26.6 ms
CONTACT CLOSING TIME: 49.3 ms 49.6 ms 48.9 ms
WEAR INDICATORS: PASS PASS PASS

INSULATION TESTING TEST VOLTAGE LINE A LINE B LINE C
LINE TO LINE: 5KVDC 3.21TQ 4.82TQ 3.78TQ
LINE TO GROUND: 5KVDC 2.26 TQ 2.72TQ 4.96 TQ
ACROSS CONTACTS: 5KVDC 0.75TQ 2.97 10 0.85TQ
WITHSTAND TEST ACROSS CONTACTS: 45KVAC 15 mA 15 mA 15mA

BREAKER OPERATOR AND CONTROLS TEST
PASS FAIL N/A OHMS RATED VOLTS PICKUP VOLTS
CLOSING COIL: v 184.5 140 VDC 100 VDC
OPENING COIL: v 184.8 140 VDC 70 VDC
TRIPPING COIL: NA - - -
MOTOR CHARGING: v 10.9 125V DC 100 VDC
EQUIPMENT ID
PE-M-10, PE-D-10, PE-HP-02
GENERAL COMMENTS

NUMBER OF OPERATIONS RECORDED UPON COMPLETION OF EQUIMPENT TESTING. IN SERVICE NUMBERS WILL VARY DUE TO ADDITIONAL
OPERATIONS FOR SCADA COMMISSIONING AND TRAINING PURPOSES.
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1.78 25/12SES ES-18 Switches, Air, Medium-Voltage, Metal Enclosed

Reference: NETA ATS-2013 Section: 7.5.1.2

CIRCUIT ID: 25/12SES ES-18 PHASES: 3
SERIAL #: 1198226/17 RATED VOLTAGE: 24KV
TYPE: OJWN 24/63A260 STYLE: N/A
MANUFACTURER: ABB MOM: 63KA
MFG. DATE: 09/06/2016 CONTINUQOUS CURRENT: N/A
Test and/or Inspection Acceptable Results Result
Compare equipment nameplate data with drawings and Pass/Fail Pass
specifications
Inspect physical and mechanical condition Pass/Fail Pass
Inspect anchorage, alignment, grounding and required area Pass/Fail Pass
clearances
Verify the ur?|t is cl.ean ar.1d ?II shlppmg bracing, loose parts, and Pass/Fail Pass
documentation shipped inside cubicles have been removed.
Yerlfy correct blad.e alignment, blac.ie penetraFlon, travel stops, arc Pass/Fail Pass
interrupter operation, and mechanical operation.
Verify t.hat.fuse sizes and typgs arfa in accordance with drawings, Pass/Fail N/A
short-circuit study, and coordination study.
Verify correct phase barrier installation. Pass/Fail N/A
Inspect bolted electrical connections for high resistance using Investigate connection values that deviate more Pass
low-resistance ohmmeter than 50% from similar connections.
Verify operation and sequencing of interlocking systems. Pass/Fail Pass
Verify apprqprlate Iut?rllcatlon on moving current-carrying parts Pass/Fail Pass
and on moving and sliding surfaces.
Perform resistance measurements through bolted electrical Compare bolted connection resistance values to
connections with a low-resistance ohmmeter values of similar connections. Investigate values
which deviate from those of similar bolted Pass
connections by more than 50 percent of the
lowest value.
Perform insulation-resistance tests on each bus section, phase-to- Pass/Fail
phase and phase-to-ground, for one minute in accordance with Pass
Table 100.1
Measure contact resistance across each switchblade and fuse Microhm or dc millivolt drop values shall not
holder. exceed the high levels of the normal range as
indicated in the manufacturer’s published data.
In the absence of manufacturer’s published Pass
data, investigate values that deviate from
adjacent poles or similar breakers by more than
50 percent of the lowest value.
Perform a dielectric withstand voltage test on each pole with If no evidence of distress or insulation failure is
switch closed. Test each pole-to ground with all other poles observed by the end of the total time of voltage
grounded. Test voltage shall be in accordance with manufacturer’s | application during the dielectric withstand test, Pass

published data.

the test specimen is considered to have passed
the test.

GENERAL COMMENTS

APRIL 2016

PRIME ENGINEERING — REVISION #4.0

Page 108




‘ . ’ p r' me SITE: Esquimalt Graving Dock | LOCATION: SES

engineering
CLIENT: EECOL DATE: November 2016

ENGINEER . IMPLEMENT. MAINTAIN

TECHNICIAN: | JS, KG, KB, CL | JOB: | 4517.81

1.79 25/12SES ES-18 Medium Voltage Earthing Switch Test and Inspection

CIRCUIT ID: 25/12PHS ES-18 MOM RATING: 63KA
MANUFACTURER: ABB MFG. DATE: 2016
TYPE: OJWN 24/63A260 SERIAL #: 1198226/17
STYLE: N/A VOLTAGE RATING: 24KV
BIL: N/A CURRENT RATING: N/A
VISUAL INSPECTION
PASS/FAIL/N/A NOTES
MECHANICAL LOCK: Pass Electronic Interlock
INSULATORS: Pass
CONTROL: Pass
CONNECTIONS TORQUED: Pass
BLADE ALIGNMENT: Pass LUBRICATED: YES X NO [J
BLADE OPERATING ARMS: Pass LUBRICATED: YES X NO [
WARNING SIGNS: Pass
BUS AND INSULATION: Pass
OPERATION COUNTER: N/A
BONDING: Pass
ANCHORAGE: Pass
CLEARANCES: Pass
INDICATION/ CONTROL DEVICES: Pass
CLEANLINESS: Pass
CONTACT TESTING

TEST CURRENT LINE A LINE B LINE C

LINE TO GROUND: 10ADC 20 uQ 14 pQ 17 pQ
INSULATION TESTING

TEST VOTLAGE LINE A LINE B LINE C
LINE TO LINE: 5kvDC 219.5 MQ 221.7 MQ 209.2 MQ
ACROSS CONTACTS: 5kvDC 96.8 MQ 110.5 MQ 101.2 MQ
OVER POTENTIAL TEST: 60kvDC 1mA 1mA 1mA

EQUIPMENT ID

PE-M-10, PE-D-10, PE-HP-02

GENERAL COMMENTS

INSULATION RESISTANCE TESTING AND OVER POTENTIAL TESTING PERFORMED AND RECORDED DURING SWITCHBOARD ASSEMBLY TESTING.
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1.80 25/12SES CB-19 Circuit Breakers, Vacuum, Medium-Voltage
Reference: NETA ATS-2013 Section: 7.6.3

CIRCUIT ID: 25/12SES CB-19 PHASES: 3
SERIAL #: 1790653 RATED VOLTAGE: 27KV
TYPE: VR B.l.L.: 125KV
MANUFACTURER: SQUARE D POWER FREQUENCY: 60HZ
MFG. DATE: 2016 CONTINUOUS CURRENT: 1200A
CONTROL VOLTAGE: 125VDC MAX INTERUPTING RATING: 40KA
FEEDS TO: SPARE 2 OPERATION COUNTER: 88
Test and/or Inspection Acceptable Results Result
Compare equipment nameplate data with drawings and
specifications Pass/Fail Pass
Inspect physical and mechanical condition Pass/Fail Pass
Inspect anchorage, alignment, grounding and required area
clearances Pass/Fail Pass
Verify the unit is clean and all shipping bracing, loose parts, and
documentation shipped inside cubicles have been removed. Pass/Fail Pass
Perform all mechanical operation tests on the operating . Pass
mechanism in accordance with manufacturer’s published data. Pass/Fail
Verify cell fit and element alignment Pass/Fail Pass
. . . . . 1. Investigate connection values that
Inspect bolted electrical connections for high resistance using . o
cither: deviate more than 50% from similar
’ ) connections. Pass
1. Low-resistance ohmmeter , .
5> Calibrated torque wrench 2. Torqued to manufacturer’s data or if
) 4 absent than use table 100.12.
Verify operation and sequencing of interlocking systems.
P g g Pass/Fail Pass
Verify appropriate lubrication on moving current-carrying parts
and on moving and sliding surfaces. Pass/Fail Pass
. . . . Pass/Fail
Verify racking mechanism operation. Pass
i hall igi
Record as-found and as-left operation counter readings. Operation counter shall advance one digit per Pass
close-open cycle.
Compare bolted connection resistance values to
. . values of similar connections. Investigate values
Perform resistance measurements through bolted electrical . . .
. . . which deviate from those of similar bolted
connections with a low-resistance ohmmeter . Pass
connections by more than 50 percent of the
lowest value.
Perform insulation-resistance tests on each bus section, phase-to-
phase and phase-to-ground, for one minute in accordance with Pass/Fail
Table 100.1 Pass
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Microhm or dc millivolt drop values shall not
exceed the high levels of the normal range as
indicated in the manufacturer’s published data.

Perform a contact/pole-resistance test In the absence of manufacturer’s published Pass
data, investigate values that deviate from
adjacent poles or similar breakers by more than
50 percent of the lowest value.
. . . - Minimum pickup voltage of the trip and close
Perform minimum pickup voltage tests on trip and close coils in . P P & P B
. ) . coils shall conform to the manufacturer’s Pass
accordance with manufacturer’s published data. .
published data.
Verify correct operation of any auxiliary features such as electrical | Auxiliary features shall operate in accordance Pass
close and trip operation, trip-free, and antipump function. with manufacturer’s published data.
Trip circuit breaker by operation of each protective device. Reset Protective devices shall operate the breaker per Pass
all trip logs and indicators system design.
If no evidence of distress or insulation failure is
. - . . observed by the end of the total time of voltage
Perform a dielectric withstand voltage test in accordance with L v . . . &
, . application during the vacuum bottle integrity Pass
manufacturer’s published data. . . .
test, the test specimen is considered to have
passed the test.
If no evidence of distress or insulation failure is
Perform vacuum bottle integrity (dielectric withstand voltage) test | observed by the end of the total time of voltage
across each vacuum bottle with the breaker in the open position in | application during the vacuum bottle integrity Pass
strict accordance with manufacturer’s published data. test, the test specimen is considered to have
passed the test.
Verify Heaters are operational Pass/Fail N/A

GENERAL COMMENTS
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1.81 25/12SES CB-19 Medium Voltage Circuit Breaker Test and Inspection

CIRCUIT ID: 25/12SES CB-19 FEEDS TO: SPARE 2 MANUFACTURER: SQUARE D
MFG DATE: 2016 TYPE: VR INTERRUPTING CAPACITY: 40KA
SERIAL #: 1790653 STYLE: VACUUM CONTROL VOLTAGE: 125VDC
INTERLOCK KEY #: N/A RATED CURRENT: 1200A OPERATION COUNTER: 88
B.I.L.: 125KV RATED VOLTAGE: 27KV
VISUAL INSPECTIONS
PASS/FAIL/N/A NOTES
OPERATION OF INTERLOCKS: Pass
CONDITION OF BREAKER CELLS: Pass
RACKING MECHANISM OF RAILS: Pass
SIGNS OF OVERHEATING: NA NEW INSTALLATION
CONDITION OF FINGERS AND CLUSTERS: Pass
OPERATION OF SHUTTERS: Pass
GROUND CONNECTIONS: Pass
LUBRICATION OF MECHANISM: Pass
CONNECTIONS TORQUED: Pass
SECONDARY WIRING: Pass
SPRINGS / PUFFERS / DAMPERS: Pass
AUXILIARY CONTACTS: Pass HIGHEST RESISTANCE: .2Q

CONTACT AND INSULATION TESTING

CONTACT TESTING LINE A LINE B LINE C
CONTACT RESISTANCE: 210 19 u0 20 p0
CONTACT OPENING TIME: 27.2ms 26.9 ms 26.8 ms
CONTACT CLOSING TIME: 50.0 ms 50.5 ms 50.0 ms
WEAR INDICATORS: PASS PASS PASS

INSULATION TESTING TEST VOLTAGE LINE A LINE B LINE C
LINE TO LINE: 5KVDC 4.50 TQ 5.21TQ 573TQ
LINE TO GROUND: 5KVDC 1.55T0 1.53T0 1.69TQ
ACROSS CONTACTS: 5KVDC 4.28TQ 5.20 TQ 5.25T0
WITHSTAND TEST ACROSS CONTACTS: 45KVAC 15 mA 15 mA 15mA

BREAKER OPERATOR AND CONTROLS TEST
PASS FAIL N/A OHMS RATED VOLTS PICKUP VOLTS
CLOSING COIL: v 185.4 140 VDC 100 VDC
OPENING COIL: v 184.0 140 VDC 70 VDC
TRIPPING COIL: NA - - -
MOTOR CHARGING: v 11.0 125V DC 100 VDC
EQUIPMENT ID
PE-M-10, PE-D-10, PE-HP-02
GENERAL COMMENTS

NUMBER OF OPERATIONS RECORDED UPON COMPLETION OF EQUIMPENT TESTING. IN SERVICE NUMBERS WILL VARY DUE TO ADDITIONAL
OPERATIONS FOR SCADA COMMISSIONING AND TRAINING PURPOSES.
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1.82 25/12SES ES-19 Switches, Air, Medium-Voltage, Metal Enclosed
Reference: NETA ATS-2013 Section: 7.5.1.2

CIRCUIT ID: 25/12SES ES-19 PHASES: 3
SERIAL #: 1198226/2 RATED VOLTAGE: 24KV
TYPE: OJWN 24/63A260 STYLE: N/A
MANUFACTURER: ABB MOM: 63KA
MFG. DATE: 09/06/2016 CONTINUQOUS CURRENT: N/A
Test and/or Inspection Acceptable Results Result
Compare equipment nameplate data with drawings and specifications Pass/Fail Pass
Inspect physical and mechanical condition Pass/Fail Pass
Inspect anchorage, alignment, grounding and required area Pass/Fail Pass
clearances
Verify the ur?|t is cI.ean ar'1d ?II shlppmg bracing, loose parts, and Pass/Fail Pass
documentation shipped inside cubicles have been removed.
Yer|fy correct bladg alignment, blac?le penetraFlon, travel stops, arc Pass/Fail Pass
interrupter operation, and mechanical operation.
Verify t.hat.fuse sizes and typgs ar'e in accordance with drawings, Pass/Fail N/A
short-circuit study, and coordination study.
Verify correct phase barrier installation. Pass/Fail N/A
Inspect bolted electrical connections for high resistance using low- Investigate connection values that deviate more Pass
resistance ohmmeter than 50% from similar connections.
Verify operation and sequencing of interlocking systems. Pass/Fail Pass
Verify appropnatg !ubr|cat|on on moving current-carrying parts and Pass/Fail Pass
on moving and sliding surfaces.
Perform resistance measurements through bolted electrical Compare bolted connection resistance values to
connections with a low-resistance ohmmeter values of similar connections. Investigate values
which deviate from those of similar bolted Pass
connections by more than 50 percent of the
lowest value.
Perform insulation-resistance tests on each bus section, phase-to- Pass/Fail
phase and phase-to-ground, for one minute in accordance with Table
Pass
100.1
Measure contact resistance across each switchblade and fuse holder. Microhm or dc millivolt drop values shall not
exceed the high levels of the normal range as
indicated in the manufacturer’s published data.
In the absence of manufacturer’s published Pass
data, investigate values that deviate from
adjacent poles or similar breakers by more than
50 percent of the lowest value.
Perform a dielectric withstand voltage test on each pole with switch If no evidence of distress or insulation failure is
closed. Test each pole-to ground with all other poles grounded. Test observed by the end of the total time of voltage
voltage shall be in accordance with manufacturer’s published data. application during the dielectric withstand test, Pass
the test specimen is considered to have passed
the test.
GENERAL COMMENTS
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1.83 25/12SES ES-19 MEDIUM VOLTAGE EARTHING SWITCH TEST AND INSPECTION

CIRCUIT ID: 25/12PHS ES-19 MOM RATING: 63KA
MANUFACTURER: ABB MFG. DATE: 2016
TYPE: OJWN 24/63A260 SERIAL #: 1198226/2
STYLE: N/A VOLTAGE RATING: 24KV
BIL: N/A CURRENT RATING: N/A
VISUAL INSPECTION
PASS/FAIL/N/A NOTES
MECHANICAL LOCK: Pass Electronic Interlock
INSULATORS: Pass
CONTROL: Pass
CONNECTIONS TORQUED: Pass
BLADE ALIGNMENT: Pass LUBRICATED: YES X NO [
BLADE OPERATING ARMS: Pass LUBRICATED: YES X NO [J
WARNING SIGNS: Pass
BUS AND INSULATION: Pass
OPERATION COUNTER: N/A
BONDING: Pass
ANCHORAGE: Pass
CLEARANCES: Pass
INDICATION/ CONTROL DEVICES: Pass
CLEANLINESS: Pass
CONTACT TESTING

TEST CURRENT LINE A LINE B LINE C

LINE TO GROUND: 10ADC 15 uQ 20 uQ 20 uQ
INSULATION TESTING

TEST VOTLAGE LINE A LINE B LINE C
LINE TO LINE: 5kvDC 219.5 MQ 221.7 MQ 209.2 MQ
ACROSS CONTACTS: 5kvDC 96.8 MQ 110.5 MQ 101.2 MQ
OVER POTENTIAL TEST: 60kvDC 1mA 1mA 1mA

EQUIPMENT ID

PE-M-10, PE-D-10, PE-HP-02

GENERAL COMMENTS

INSULATION RESISTANCE TESTING AND OVER POTENTIAL TESTING PERFORMED AND RECORDED DURING SWITCHBOARD ASSEMBLY TESTING.
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1.84 DC BATTERY CHARGER COMMISSIONING & INSPECTION
MANUFACTURER: RIC MFG. DATE: 2016
MODEL # SB7-120/3-AB-1 SERIAL #: C-13311
INPUT OUTPUT
VOLTAGE 120/208/240 125VDC (NOM)
CURRENT: 54.2/31.3/27.1 30 AMPS
KVA: - -
FLOAT LEVEL: 131.7 VDC 2.195 VDC/CELL
UNDER VOLTAGE ALARM: 109.8 VDC /1.830 V PER CELL
INSPECTION
PASS/FAIL/N/A NOTES
VERIFY EQUILIZATION VOLTAGE CURRENT: PASS
VERIFY FLOAT VOLTAGE CURRENT: PASS
TORQUE CONNECTORS: PASS
VISUAL BATTERY INSPECTION: PASS
POLARITY CHECK: PASS
CHARGER VENTILATION: PASS
CHARGER ISOLATION: PASS
FLAME ARRESTORS: NA
VERIFY MOUNTING: PASS
VERIFY ALARMS AND TRIPS: PASS

BATTERY COMMISSIONING

CELL VOLTAGE (VDC) CELL IMPEDANCE (uQ)
#1:13.88 #1: 3680
#2:13.81 #2: 3538
#3:13.80 #3: 3525
#4:13.72 #4: 3980
#5: 13.40 #5: 3960
#6: 13.95 #6: 3560
#7:14.00 #7:3474
#8: 13.52 #8: 3722
#9: 13.62 #9: 3569
#10: 13.68 #10: 3784
MEASURED BANK VOLTAGE 127.8 VDC CALCULATED VOLTAGE 127.82 VDC
(BEFORE CHARGE) (BEFORE CHARGE)
MEASURED BANK VOLTAGE 137.1VDC CALCULATED VOLTAGE 137.1VDC
(AFTER CHARGE): (AFTER CHARGE)
MINIMUM CELL VOLTAGE 12.75 VDC MAXIMUM CEL VOLTAGE 12.80 VDC
(BEFORE CHARGE) (BEFORE CHARGE)
MINIMUM CELL VOLTAGE 13.40 VDC MAXIMUM CEL VOLTAGE 14.00 VDC
(AFTER CHARGE) (AFTER CHARGE)
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CHARGER SETTINGS
FLOAT VOLTAGE 137.0vDC HIGH VOLTAGE ALARM 148.0V
EQUALIZE VOLTAGE 145.0VDC HIGH VOLTAGE ALARM TD | 5s
CURRENT LIMIT 20A SHUNT TRIP RESET SETTING | FLOAT_V
EQUALIZE TIME LIMIT 10HR AC FAIL ENABLED
BATT MIDPOINT ALARM DISABLED AC FAIL TIME DELAY 2s
BATTERY SHUNT 200A GF mA ALARM SET-POINT 5mA
AUTO SLOPE CALC. DISABLED GF ALARM TD 5s
BATTERY AH RATING 100AH HIGH RIPPLE DC VOLT ALARM | 2%
BATTERY AH RESET DISABLED EX DEVICE NONE
ALL OTHER CHARGER SETTINGS LEFT AS DEFAULT. SEE USER MANUAL
EQUIPMENT ID
PE-DMM-28, PE-CC-01
GENERAL COMMENTS

BATTERY INFORMATION

C&D TECHNOLOGIES

UPS TYPE

MODEL OR TYPE: UPS12-400MR

CELL VOLTAGE: 12 VOLTS

20 HOUR RATED TO 1.75VDC VPC @ 77°F (25 °C)

102AH

NON SPILLABLE

FLOAT CHARGE VOLTAGE: 13.5VDC TO 13.8VDC @ 77°F (25 °C)
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1.85 SES Grounding and Bonding Point to Point Resistances

REFERENCE DRAWING R.018739.001 2100 REFERENCE NODE (R): EAST WALL GROUND BUS
NODE RESISTANCE (mQ) TEST POINT NODE RESISTANCE (mQ) TEST POINT
R> 1 0.076 125VDC DISTRIBUTION PANEL R-> 12 0.182 600V COMMON GROUND BUS
R-> 2 0.091 BATTERY CHARGER CABINET R-> 14 0.273 SES-LPS POWER PANEL
R-> 3 0.095 BATTERY BANK CABINET R-> 15 0.073 LADDER
R> 4 0.178 T25/12SES-1 GROUND BUS R-> 16 0.078 LADDER
R>5 0.176 120V LIGHTING PANEL R-> 17 0.137 LADDER
R=> 6 0.160 400A ATS R-> 18 0.143 LADDER
R> 7 0.146 600V DISTRIBUTION PANEL R-> 19 0.178 LADDER
R> 8 0.144 600V DISTRIBUTION PANEL R-> 20 21.00 STEEL STRUCTURE I-BEAM
R-> 9 0.142 600V DISTRIBUTION PANEL R-> 21 40.78 STEEL STRUCTURE VERTICAL BEAM
R-> 10 0.141 SCADA CABINET R-> 22 14.32 STEEL STRUCTURE I-BEAM
R-> 11 0.174 SCADA CABINET R-> 23 0.072 CEILING BONDING POINT
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GENERAL COMMENTS

Structural steel is not bonded at any of the bolted connections.
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1.86 SES Ceiling Cable Tray Bonding Point to Point Resistances

REFERENCE DRAWING R.018739.001 2102 REFERENCE NODE (R): EAST WALL GROUND BUS
NODE RESISTANCE (mQ) TEST POINT NODE RESISTANCE (mQ) TEST POINT
R> 1 0.132 CEILING CABLE TRAY x 3 R> 6 0.163 CEILING CABLE TRAY x 3
R> 2 0.130 CEILING CABLE TRAY x 3 R>7 0.194 CEILING CABLE TRAY x 3
R> 3 0.130 CEILING CABLE TRAY x 3 R-> 8 0.157 CEILING CABLE TRAY x 3
R> 4 0.130 CEILING CABLE TRAY x 3 R-> 9 0.150 CEILING CABLE TRAY x 3
R>5 0.140 CEILING CABLE TRAY x 3 R-> 10 0.147 CEILING CABLE TRAY x 1

@

j 6

T T R T T
8

9

GENERAL COMMENTS

Cable tray bonding results are acceptable.
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1.87 SES MV Cable Tray and Switchgear Bonding Point to Point Resistances

REFERENCE DRAWING R.018739.001 2111

REFERENCE NODE (R): EAST WALL GROUND BUS

NODE RESISTANCE (mQ) TEST POINT NODE RESISTANCE (mQ) TEST POINT

R> 1 0.126 CEILING CABLE TRAY x 3 R-> 10 0.131 25/12SES SECTION 7
R> 2 0.125 CEILING CABLE TRAY x 3 R> 11 0.131 25/12SES SECTION 8
R> 3 0.125 CEILING CABLE TRAY x 3 R-> 12 0.123 25/12SES SECTION 9
R> 4 0.152 25/12SES SECTION 1 R-> 13 0.132 25/12SES SECTION 10
R>5 0.140 25/12SES SECTION 2 R-> 14 0.130 25/12SES SECTION 11
R> 6 0.131 25/12SES SECTION 3 R-> 15 0.135 25/12SES SECTION 12
R>7 0.127 25/12SES SECTION 4 R->16 0.136 25/12SES SECTION 13
R—> 8 0.131 25/12SES SECTION 5 R-> 17 0.132 25/12SES SECTION 14
R2> 9 0.127 25/12SES SECTION 6 R-> 18 0.135 25/12SES SECTION 15

EELL KNBER
23]

| =
s

M, 1500
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T =t ===

.

i 3-Tmm WG5S
HATH GOER (10 Tagtases-1}

RN LINE
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17771 CABLES

CARLE TRAY (TR —
NIOW % 1000
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GENERAL COMMENTS

MV cable tray and switchgear bonding is results are acceptable.

Only one 4/0AWG bonding conductor to switchgear. It is recommended that this equipment be bonded in multiple locations.
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1.88 SES Grounding/Bonding Conductor(s) Point to Point Resistances

REFERENCE DRAWING R.018739.001 2400 REFERENCE NODE (R): NORTH WALL GROUND BUS
NODE RESISTANCE (mQ) TEST POINT NODE RESISTANCE (mQ) TEST POINT
R> 1 0.186 GROUND WELL NW CORNER R> 5 0.138 WEST WALL GROUND BUS
R-> 2 0.197 GROUND WELL NE CORNER R> 6 0.159 SW WALL GROUND BUS
R-> 3 0.190 GROUND WELL SE CORNER R> 7 0.145 SE WALL GROUND BUS
R-> 4 0.225 GROUND WELL SW CORNER R-> 8 0.119 EAST WALL GROUND BUS
l i )
\ . aen \_/
. [ -
, 1] 2
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GENERAL COMMENTS

SES grounding/bonding conductor results are acceptable.
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1.89 SES Hand Railing Point to Point Resistances

REFERENCE DRAWING R.018739.001 2705 REFERENCE NODE (R): EAST WALL GROUND BUS
NODE RESISTANCE (mQ) TEST POINT NODE RESISTANCE (mQ) TEST POINT
R> 1 1.71 BALCONY HANDRAILING R-> 3 OPEN CIRCUIT STAIR HANDRAILING
R> 2 OPEN CIRCUIT STAIR HANDRAILING R-> 4
™ () (© ()

"/

B P ‘

o
)

| .GROUND BUS
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Y 1
M .
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| G 5x ) o oAb ALV
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e T A (72" SES - SOUTH ELEVATION
K,y 18 e WS

GENERAL COMMENTS

There does not appear to be any intentional bonding on any of the hand rails.

No reading could be obtained for sections 2 or 3
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MEDIUM VOLTAGE CABLE TEST

MANUFACTURER: Prysmian cable MFG. DATE: 2016
CIRCUIT ID: BCH12 F71 FEEDS TO: PB34 to SES (grounded)
CABLE TYPE/INSULATION: Voltalene/TRXLPE CONDUCTOR SIZE: 4/0 AWG
TEMPERATURE RATING:: 90°C HUMIDITY — TEMPERATURE: 87%/11°C
LENGTH: 286 meters MAXIMUM TEST VOLTAGE: 31 KVACRMS at 0.1Hz
AUTHORIZED BY: Dave Higgins (Houle) CABLE VOLTAGE RATING: 28Kv/100% Insulator
VISUAL INSPECTION
PASS/FAIL/N/A PASS/FAIL/N/A
CABLE TERMINATIONS: Pass SHIELD GROUNDING: Pass
STRESS CONES: Pass SHIELD CONTINUITY: Pass
CABLE SUPPORT: Pass
INSULATION RESISTANCE AT 5000 VDC
LINE ATO GROUND: 704GQ LINE A-B WITH C GROUNDED: 704GQ
LINE B TO GROUND: 964GQ LINE B-C WITH A GROUNDED: 964GQ
LINE C TO GROUND: 935GQ LINE C-A WITH B GROUNDED: 935GQ
VOLTAGE STEP TEST TIME WITHSTAND TEST
TIME IN TEST KVAC LINE A nF LINE A mA LINE B nF LINE B mA LINE CnF LINE C mA
MINUTES AT 0.1 Hz
1 31 53.3 1.04 53.3 1.04 53.3 1.04
2 31 53.3 1.04 53.3 1.04 53.3 1.04
3 31 53.3 1.04 53.3 1.04 53.3 1.04
4 31 53.3 1.04 53.3 1.04 53.3 1.04
5 31 53.3 1.04 53.3 1.04 53.3 1.04
6 31 53.3 1.04 53.3 1.04 53.3 1.04
7 31 53.3 1.04 53.3 1.04 53.3 1.04
8 31 53.3 1.04 53.3 1.04 53.3 1.04
9 31 53.3 1.04 53.3 1.04 53.3 1.04
10 31 53.3 1.04 53.3 1.04 53.3 1.04
11 31 53.3 1.04 53.3 1.04 53.3 1.04
12 31 53.3 1.04 53.3 1.04 53.3 1.04
13 31 53.3 1.04 53.3 1.04 53.3 1.04
14 31 53.3 1.04 53.3 1.04 53.3 1.04
15 31 53.3 1.04 53.3 1.04 53.3 1.04
AC INSULATION RESISTANCE LINE A LINE B LINEC
AT 0.1 Hz 15 MIN READING: 17GQ 17GQ 17GQ
EQUIPMENT ID

PE-VLF-1/PE-M-10

GENERAL COMMENTS

Test performed with all cables not under test connected to ground.

Concentric neutrals connected to ground at SES during test.

Dead break elbows @ PB34/cold shrink terminations @ SES.
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@) Prime SITE: EGD LOCATION: | SES/PB34

engineering CLIENT: Eecol Electric DATE: November 20, 2016

ENGINEER.IMPLEMENT. MAINTAIN

TECHNICIAN: | K. Bjornson/ J. Siu JOB: | 4517.81

MEDIUM VOLTAGE CABLE TEST

MANUFACTURER: Prysmian cable MFG. DATE: 2016
CIRCUIT ID: BCH12 F71 FEEDS TO: PB34 to 25/12SES
CABLE TYPE/INSULATION: Voltagele/TRXLPE CONDUCTOR SIZE: 4/0 AWG
TEMPERATURE RATING:: 90°C HUMIDITY — TEMPERATURE: 87%/11°C
LENGTH: 286 meters MAXIMUM TEST VOLTAGE: 31 KVACRMS at 0.1Hz
AUTHORIZED BY: Dave Higgins (Houle) CABLE VOLTAGE RATING: 28Kv/100% Insulator
VISUAL INSPECTION
PASS/FAIL/N/A PASS/FAIL/N/A
CABLE TERMINATIONS: Pass SHIELD GROUNDING: Pass
STRESS CONES: Pass SHIELD CONTINUITY: Pass
CABLE SUPPORT: Pass
INSULATION RESISTANCE AT 5000 VDC
LINE ATO GROUND: 707.6GQ LINE A-B WITH C GROUNDED: 707.6GQ
LINE B TO GROUND: 708.1GQ LINE B-C WITH A GROUNDED: 708.1GQ
LINE C TO GROUND: 1.049TQ LINE C-A WITH B GROUNDED: 1.049TQ
VOLTAGE STEP TEST TIME WITHSTAND TEST
TIME IN TEST KVAC LINE A nF LINE A mA LINE B nF LINE B mA LINE CnF LINE C mA
MINUTES AT 0.1 Hz
1 31 53.6 1.04 52.9 1.03 53.8 1.05
2 31 53.6 1.04 52.9 1.03 53.8 1.05
3 31 53.6 1.04 52.9 1.03 53.8 1.05
4 31 53.6 1.04 52.9 1.03 53.8 1.05
5 31 53.6 1.04 52.9 1.03 53.8 1.05
6 31 53.6 1.04 52.9 1.03 53.8 1.05
7 31 53.6 1.04 52.9 1.03 53.8 1.05
8 31 53.6 1.04 52.9 1.03 53.8 1.05
9 31 53.6 1.04 52.9 1.03 53.8 1.05
10 31 53.6 1.04 52.9 1.03 53.8 1.05
11 31 53.6 1.04 52.9 1.03 53.8 1.05
12 31 53.6 1.04 52.9 1.03 53.8 1.05
13 31 53.6 1.04 52.9 1.03 53.8 1.05
14 31 53.6 1.04 52.9 1.03 53.8 1.05
15 31 53.6 1.04 52.9 1.03 53.8 1.05
AC INSULATION RESISTANCE LINE A LINE B LINEC
AT 0.1 Hz 15 MIN READING: 17GQ 17GQ 17GQ
EQUIPMENT ID

PE-VLF-1/PE-M-10

GENERAL COMMENTS

Test performed with all cables not under test connected to ground. Concentric neutrals connected to ground at SES

during test. Dead break elbows @ PB34/cold shrink terminations @ SES.

PRIME ENGINEERING — REVISION #4.0
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Definitions

Abbreviation Definition

EGD Esquimalt Graving Dock

PWGSC Public Works and Government Services Canada
DND Department of National Defense

BCH British Columbia Hydro

WSP WSP Consulting Engineers

AES Applied Engineering Solutions

PE Prime Engineering

MDWP Main Dewatering Pump

SEL Schweitzer Engineering Laboratories
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1 Scope

The scope of this document covers the new protection settings and main dewatering pump performance
data gathered for the 1000HP synchronous motors to comply with the requirements and specifications
of the “Esquimalt Graving Dock SES-PHS Upgrade Project.”

2 Project Information

There are three main dewatering pumps located within the existing pump house. During the “Esquimalt
Graving Dock SES-PHS Upgrade Project”, these synchronous motors were transferred from the existing
2.4kV starters located on the Pumphouse floor, to the new 5kV motor starters located in the new
Pumphouse Substation (PHS). Each main dewatering pump starter contains one Schweitzer Engineering
Laboratories 710-5 motor protection relay (Part # 071050E1A1ABA75861330) in conjunction with one
synchronous motor voltage divider module (Part #915900294) to provide a complete synchronous
motor protection system. This document will cover those settings entered into the relays for Main
Dewatering Pumps #1, #2 and #3 and a brief description of the operation of excitation systems.

3 Main Dewatering Pump Operation

Mimicking the existing starters, these motors continue to be started and brought to near synchronous
speed by an autotransformer based reduced voltage starting method. Direct current excitation supply is
derived from a 16kW, 125V, 128A direct current generator mounted on the common motor shaft. Once
the stator is energized, the rotating magnetic field induces an EMF in the amortisseur windings and the
field winding. The torque produced by the induced current causes the motor to act as an induction
motor, also building a self-excited DC source to the motor field excitation circuit. Once the motor starts
to rotate and is near synchronous speed, the field contactor closes applying DC excitation current to the
motor field pulling in and forcing the rotor to spin at the same speed as the stator rotating magnetic
field. The discharge valve is then opened to allow for pumping.

#1-717 Aldebury Street, Victoria, BC V9A 5T2, Phone: (250) 590-8912, Fax: (250) 590-8917
Page | 7




e) prime

engineering

4 Motor Data

With limited manufacturer’s information due to the age of the equipment, certain motor data has been

based on typical values for this size and type of synchronous motor utilizing “ETAP Version 16.1 power

system modeling software” or industry standards and from motor performance and starting data

measured during dry dock pumping processes.

Note: Items with and asterisk * are either estimated, calculated, measured or derived from typical
data provided by “ETAP Version 16.1 power system modeling software” or industry standards as no

manufacturers data was presented or available to Prime Engineering upon request.

Manufacturer Canadian Westinghouse Co. /GMR
Horsepower (HP) 1000
Rated full-load current (Amps) 208
Rated Voltage (Volts) 2400
Rated Speed (RPM) 360
Service Factor 1.15*
Locked Rotor Current (Amps) 1248*
Maximum locked rotor time with the motor at 11%*
ambient and/or operating temperature (Seconds)

Maximum starts per hour 2%
Number of Poles/Rotor Type 20/Salient Pole*
Motor accelerating time to reach full speed (Seconds) 10-15 Seconds*
Synchronous motor direct axis reactance Xd 1.55%*

(Per unit of motor base positive sequence impedance)

Synchronous motor transient reactance X’d 0.28*

(Per unit of motor base positive sequence impedance)

DC Generator

16kW, 125V, 128A

Table 1 - Main Dewatering Pump Typical Data

#1-717 Aldebury Street, Victoria, BC V9A 5T2, Phone: (250) 590-8912, Fax: (250) 590-8917
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5 SEL-710-5 Protection Settings

The following sections pertain to the protection settings implemented within the SEL-710-5 protection
relays for the main dewatering pumps. This content is intended to serve those in the review and analysis
of the protection settings and to assist those implementing and commissioning the devices. Settings are
depicted as entered within SEL programming software Accelerator Quickset. Digital copies of these
settings will also be provided upon completion of commissioning and integration for the end users

records.

6 Group Settings (SET Command)

6.1 Identifier
UNIT ID LINE 1 (16 Characters)
UNIT ID LINE 2 (16 Characters)

6.2 Configuration

SYN MOTOR TYPE (BRUSH, BRUSHLESS, NONE)
(SYNTYPE forced to NONE and hidden if Slot E B 75)

PHASE CT RATIO (1-5000)
MOTOR FLA (0.2-5000.0 A)

VED APPLICATION (Y, N)

NEUTRAL CT RATIO (1-2000)
PHASE PT RATIO (1.00-250.00)
LINE VOLTAGE (100-30000 V)
XFMR CONNECTION (DELTA, WYE)
SINGLE V INPUT (Y, N)

RID := MCCX-PR-YY
TID := EGD-PHS

SYNTYPE :=BRUSH

CTR1 :=60
FLA1 :=208
VFDAPP :

N
CTRN :=10
PTR :=20
VNOM :=2400
DELTA_Y :=DELTA
SINGLEV :=N

MCCX-PR-YY = X to be either 1 or 2 depending on which MCC the protection relay resides (1 for 2.4PHS-MCC1 or 2 for

2.4PHS-MCC2). YY refers to starter section within the respective MCC.

#1-717 Aldebury Street, Victoria, BC V9A 5T2, Phone: (250) 590-8912, Fax: (250) 590-8917
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7 Thermal Overload

Note: For thermal modeling, fuse curves and ground fault coordination with upstream devices and motor

damage curves, refer to Figures 1 and 2.

THERMAL OVERLOAD PROTECTION ENABLE:

THERMAL METHOD (RATING, RATING_1, CURVE)

OL RESET LEVEL (10-99%TCU)
SERVICE FACTOR (1.01-1.50)

THERM OL CURVEL1 (1-46)
(Hidden when SETMETH := RATING or RATING 1)

TRIP TIME @ 1.20FL (1.0-6000.0 sec, AUTO)
(Hidden when CURVE1 := 1-45 or SETMETH := RATING or
RATING_1; hidden and not used when SFPI2l 1.30)

TRIP TIME @ 1.30FL (1.0-6000.0 sec, AUTO)
(Hidden when CURVE1 := 1-45 or SETMETH := RATING or
RATING _1; hidden and not used when SFPI21 1.30)

TRIP TIME @ 1.40FL (1.0—6000.0 sec, AUTO)
(Hidden when CURVE1 := 1-45 or SETMETH := RATING or
RATING_1; hidden and not used when SF FI211.40)

TRIP TIME @ 1.50FL (1.0-6000.0 sec, AUTO)
(Hidden when CURVE1 := 1-45 or SETMETH := RATING or
RATING_1; hidden and not used when SF := 1.50)

TRIP TIME @ 1.75FL (1.0-6000.0 sec, AUTO)
(Hidden when CURVE1 := 1-45 or SETMETH := RATING or
RATING_1)

TRIP TIME @ 2.00FL (1.0-6000.0 sec)
(Hidden when CURVE1 := 1-45 or SETMETH := RATING or
RATING_1)

TRIP TIME @ 2.25FL (1.0-6000.0 sec, AUTO)
(Hidden when CURVE1 := 1-45 or SETMETH := RATING or
RATING 1)

TRIP TIME @ 2.50FL (1.0-6000.0 sec)
(Hidden when CURVE1 := 1-45 or SETMETH := RATING or
RATING_1)

TRIP TIME @ 2.75FL (1.0-6000.0 sec, AUTO)
(Hidden when CURVE1 := 1-45 or SETMETH := RATING or
RATING_1)

49RSTP :

SETMETH :
49RSTP :
SF
CURVEL:

TTT120

TTT130:

TTT140:

TTT150:

TTT175:

TTT200:

TTT225:

TTT250:

TTT275:

=Y

CURVE

=75

:=1.15

=46

=AUTO

=AUTO

=AUTO

=AUTO

=AUTO

=100.0

=AUTO

=30.0

=AUTO

#1-717 Aldebury Street, Victoria, BC V9A 5T2, Phone: (250) 590-8912, Fax: (250) 590-8917

Page | 10




e) orime

engineering

TRIP TIME @ 3.00FL (1.0-6000.0 sec, AUTO)
(Hidden when CURVE1 := 1-45 or SETMETH := RATING or
RATING_1)

TRIP TIME @ 3.50FL (1.0-6000.0 sec, AUTO)
(Hidden when CURVE1 := 1-45 or SETMETH := RATING or
RATING_1)

TRIP TIME @ 4.00FL (1.0-6000.0 sec, AUTO)
(Hidden when CURVE1 := 1-45 or SETMETH := RATING or
RATING_1)

TRIP TIME @ 4.50FL (1.0-6000.0 sec, AUTO)
(Hidden when CURVE1 := 1-45 or SETMETH := RATING or
RATING_1)

TRIP TIME @ 5.00FL (1.0-600.0 sec, AUTO)
(Hidden when CURVE1 := 1-45 or SETMETH := RATING or
RATING_1)

TRIP TIME @ 5.50FL (1.0—600.0 sec)
(Hidden when CURVE1 := 1-45 or SETMETH := RATING or
RATING_1)

TRIP TIME @ 6.00FL (1.0-600.0 sec)
(Hidden when CURVE1 := 1-45 or SETMETH := RATING or
RATING_1)

TRIP TIME @ 6.50FL (1.0-600.0 sec)
(Hidden when CURVE1 := 1-45 or SETMETH := RATING or
RATING 1)

TRIP TIME @ 7.00FL (1.0-600.0 sec, AUTO)
(Hidden when CURVE1 := 1-45 or SETMETH := RATING or
RATING 1)

TRIP TIME @ 7.50FL (1.0-600.0 sec, AUTO)
(Hidden when CURVE1 := 1-45 or SETMETH := RATING or
RATING_1)

TRIP TIME @ 8.00FL (1.0—600.0 sec, AUTO)
(Hidden when CURVE1 := 1-45 or SETMETH := RATING or
RATING 1)

TRIP TIME @ 8.50FL (1.0-600.0 sec, AUTO)
(Hidden when CURVE1 := 1-45 or SETMETH := RATING or
RATING_1)

TRIP TIME @ 9.00FL (1.0-600.0 sec, AUTO)
(Hidden when CURVE1 := 1-45 or SETMETH := RATING or
RATING_1)

TTT300:

TTT350:

TTT400 :

TTT450:

TTT500:

TTT550:

TTT600 :

TTT650:

TTT700:

TTT750:

TTT800:

TTT850:

TTT900 :

=AUTO

=AUTO

=AUTO

=AUTO

=AUTO

=5.0

=4.0

=3.3

=AUTO

=AUTO

=AUTO

=AUTO

=AUTO

#1-717 Aldebury Street, Victoria, BC V9A 5T2, Phone: (250) 590-8912, Fax: (250) 590-8917
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TRIP TIME @ 9.50FL (1.0-600.0 sec, AUTO)
(Hidden when CURVE1 := 1-45 or SETMETH := RATING or
RATING_1)

TRIP TIME @ 10.0FL (1.0-600.0 sec, AUTO)
(Hidden when CURVE1 := 1-45 or SETMETH := RATING or
RATING_1)

TRIP TIME @ 11.0FL (1.0-600.0 sec, AUTO)
(Hidden when CURVE1 := 1-45 or SETMETH := RATING or
RATING_1)

TRIP TIME @ 12.0FL (1.0-600.0 sec, AUTO)
(Hidden when CURVE1 := 1-45 or SETMETH := RATING or
RATING_1)

OL WARN LEVEL (OFF, 50-99%TCU)
START INH. LEVEL (OFF, 1-99%TCU)
STOP COOL TIME (1-6000 min)

LEARN COOLTIME? (Y, N)
(Hidden when E49RTD := NONE)

OL RTD BIASING? (Y, N)
(Hidden when E49RTD := None)

TTT950 :=AUTO

TTT1000 :=AUTO

TTT1100 :=AUTO

TTT1200 :=1.0

TCAPU :=85

TCSTART :=OFF

COOLTIME :=30

COOLEN :=N

ETHMBIAS :=N

#1-717 Aldebury Street, Victoria, BC V9A 5T2, Phone: (250) 590-8912, Fax: (250) 590-8917
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8 Overcurrent

8.1 Phase
= Because the load jam element is only enabled after the motor is determined to be running, one
level of phase overcurrent has been added to protect the motor from locked rotor conditions
while starting. An intentional delay and inhibit logic has been implemented to ensure that the
starter fuse operates first for fault currents above 4.16kA as each starter contactor is only rated
to interrupt 5kA. (Refer to inhibit logic) SVO5 on Page 46.

PH OC TRIP LVL (OFF, 0.10-20.00 xFLA) 50P1P :=12.00
NEU OC TRIP DLAY (0.00-5.00 sec) 50P1D :=0.4
(Hidden if associated pickup is OFF)

PH OC WARN LVL (OFF, 0.10-20.00 xFLA) 50P2P :=20.00
NEU OC TRIP DLAY (0.00-5.00 sec) 50P2D :=0.0

(Hidden if associated pickup is OFF)

8.2 Neutral
NEUT OC TRIP LVL (OFF, 0.01-650.00 A) 50N1P :=3.5
NEU OC TRIP DLAY (0.00-5.00 sec) 50N1D :=1.00
(Hidden if associated pickup is OFF)
NEUT OC WARN LVL (OFF, 0.01-650.00 A) 50N2P :=OFF
9 Jam

Load-jam protection is available only when the relay detects that the motor is in a running state. During
a load-jam condition, the motor stalls and the phase current (note positive sequence current is used for
the load jam element) rise to near the locked rotor value. Set the load jam trip leave greater than the
expected normal load current but less than the rated locked rotor current.

JAM TRIP LEVEL (OFF, 1.00-6.00 xFLA) UTPU :=3.00
JAM TRIP DELAY (0.0-120.0 sec) UTDLY :=0.4
(If LITPU := OFF, LITDLY is hidden and JAMTRIP is deasserted all the
time)
JAM WARN LEVEL (OFF, 1.00-6.00 xFLA) UAPU :=OFF

#1-717 Aldebury Street, Victoria, BC V9A 5T2, Phone: (250) 590-8912, Fax: (250) 590-8917
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Date: 10-26-2016
Rev: Base
Fault: Phase

Figure 1-Main Dewatering Pump TCC (Phase)
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Figure 2-Main Dewatering Pump TCC (Ground)
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10 Undercurrent

= Undercurrent protection has been incorporated to detect loss of prime mover, pumping
cavitation and broken shaft or coupling failure. As determined from Figure 3, Figure 4 and
Figure 5, continues operating currents for each pump were record in excess of 100Amps on
each phase. With a rated FLA of 208 Amps, the undercurrent trip has been set to .33xFLA or
approximately 70Amps to ensure sufficient coupling to external loads are well below normal
operating conditions. This setting was also determined by reviewing main dewatering pump #3
starting characteristic, where approximately 33 seconds elapsed before the load current
stabilized above this trip value.

= Anundercurrent alarm has been set to .43xFLA or approximately 90 Amps for 5 seconds to
warn operators of a pending load loss or undercurrent trip.

= Arming or element start delay is set to 180 seconds to avoid nuisance tripping during starts by
ensuring the motor has started, synchronized, discharge valve has opened and the pumping
system has stabilized before enabling this element. As can be seen from Main Dewatering
Pump #3 current summary, time to reach full loading took in excess 90 seconds and other starts
up to 120 seconds were noted. The exact scenario that led to prolonged loading for this
particular start is not known and it is suggest that this condition be investigated and any further
recommendations on this setting be brought to Prime Engineers attention by PWGSC or
approved delegate.

= The trip time has been set to 5.0 seconds upon a detected undercurrent value after expiration
of the arming or element start delay mentioned above.

UC TRIP LEVEL (OFF, 0.10-1.00 xFLA) LLTPU :=0.33

UC TRIP DELAY (0.4-120.0 sec) LLTDLY :=5.0
(Hidden if associated pickup is OFF)

UC WARN LEVEL (OFF, 0.10-1.00 xFLA) LLAPU :=0.43

UC WARN DELAY (0.40-120.0 sec) LLADLY :=5
(Hidden if associated pickup is OFF)

UC START DELAY (0-5000 sec) LLSDLY :=30

(Hidden when LLTPU and LLAPU are OFF)

*LLSDLY will enable alarm element 30 seconds after synchronization however the trip will be supervised
by SV18T for 180 seconds after synchronization.
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Figure 3-Main Dewatering Pump # 1 Current
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Figure 4-Main Dewatering Pump # 2 Current
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Figure 5-Main Dewatering Pump # 3 Current
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11 Current Imbalance

= Unbalanced terminal voltages cause unbalanced stator currents to flow in the motor. The
negative-sequence current component of the unbalanced current causes significant rotor
heating. A 1 percent voltage unbalance typically causes approximately 6 percent current
unbalance in synchronous and induction motors. Assuming the potential for a 2% voltage
unbalance, the alarm has been set above 12% current imbalance to 15% (approximately 2.5
percent voltage unbalance) for 10 seconds. The trip has been set to 20 percent current
unbalance which corresponds to approximately 3.3% voltage unbalance.

= Referring to Figures 6, 7 and 8 each pump stabilizes to run with an approximate voltage
unbalance of 1% and an approximate current unbalance of 6%.

CI TRIP LEVEL (OFF, 5-80%) 46UBT :=20

CI TRIP DELAY (0-240 sec) 46UBTD :=5
(Hidden if associated pickup is OFF)

Cl WARN LEVEL (OFF, 5-80%) 46UBA :=15

Cl WARN DELAY (0—-240 sec) 46UBAD :=10

(Hidden if associated pickup is OFF)
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MP#1-Voltage/Current Unbalance (IEEE)
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Figure 6 -Main Dewatering Pump # 1 Voltage/Current Unbalance (IEEE)
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MP#2-Voltage/Current Unbalance (IEEE)
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Figure 7-Main Dewatering Pump # 2 Voltage/Current Unbalance (IEEE)
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MP#3-Voltage/Current Unbalance (IEEE)
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Figure 8-Main Dewatering Pump # 3 Voltage/Current Unbalance (IEEE)
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12 Start Monitoring

= |f motor starting has not finished by the set time, the relay will trip the starter. For synchronous
motor applications, if the motor has not synchronized within the START T duration
(SRUNNING=0), the relay will trip.

= Typical start durations for each main dewatering pump are less than 15 seconds. Allow an
additional 5 seconds before initiating tripping to protect the squirrel cage winding during
extended starting.

=  When observing the existing PLC program used to start and monitor the main dewatering
pumps in automatic mode, the failure to synchronize shutdown time is also set to 20 seconds.

START MOTOR TIME (OFF, 1-240 sec) START_T :=20

13 Start Inhibit

= Due to a lack of manufacturer’s recommendations, to protect the stator and rotor from thermal
damage due to large inrush currents upon starting, the maximum number of starts per hour has
been set to 2. This setting is subject to PWGSC review of existing documentation.

= A minimum off time between starts has been implemented to ensure sufficient cooling time of
the autotransformer starter. Motor time between starts is unknown due to insufficient data
provided.

= Arestart block to prevent motor starting in a backspin condition has been implemented at 2
minutes to ensure enough time has elapsed for the discharge valve to close.

= This element will act as a backup to the thermal model which will monitor the total thermal
capacity used (TCU) during each start and prohibit starting it the expected TCU for subsequent
starts will be exceeded.

STARTS/HR. (OFF, 1-15) MAXSTART :=2
MIN. OFF TIME (OFF, 1-150 min) TBSDLY :=10
RESTART BLK TIME (OFF, 1-1500 min) ABSDLY :=5

14 Phase Reversal
=  Phase rotation protection has been implemented to protect the motor against harmful

conditions that could occur from rotating in the opposite direction than what is intended. The
relay trips 0.5 seconds after incorrect phase rotation signals are applied to the relay

PH REV. ENABLE (Y, N) E47T :=Y
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15 RTD (Resistance Temperature Device)

= Bearing and winding temperatures are registered via a fiber connection to a remote SEL-2600D
RTD monitoring module. Alarm and trip settings have been derived from existing site data.
Refer to existing site drawings TS17, TS19 and TS21.

=  When trip or alarm set-points have not been reached, the SEL-710-5 relay will send a
permissive via OUT302 to the PLC indicating bearing and winding temperatures are ok to for
operation.

=  Along with issuing a trip that will drop out the starter, the SEL-710-5 relay will also issue a trip
via OUT301 to the PLC indicating bearing or winding temperatures have exceed allowable
levels.

= Table 2 provides a description for each RTD input

RTD INPUT DESCRIPTION

RTD1 MOTOR UPPER BEARING TEMPERATURE SENSOR

RTD2 MOTOR WINDING TEMPERATURE SENSOR #1

RTD3 MOTOR WINDING TEMPERATURE SENSOR #2

RTD4 MOTOR WINDING TEMPERATURE SENSOR #3

RTD5 MOTOR WINDING TEMPERATURE SENSOR #4

RTD6 MOTOR LOWER BEARING TEMPERATUR SENSOR

RTD7 THRUST BEARING TEMPERATURE SENSOR

RTD8 MOTOR SHAFT UPPER BEARING TEMPERATURE SENSOR
RTD9S MOTOR SHAFT LOWER BEARING TEMPERATURE SENSOR
RTD10 PUMP UPPER BEARING TEMPERATUE SENSOR

RTD11 PUMP LOWER BEARING TEMPERATURE SENSOR

RTD12 SPARE

Table 2 - RTD Input Descriptions

RTD ENABLE (INT, EXT, NONE) E49RTD :=EXT
(INT option is hidden from the range if there is no internal RTD card
installed; all RTD setting below are hidden if E4A9RTD equals NONE)

RTD1 LOCATION (OFF, WDG, BRG, AMB, OTH) RTD1LOC :=BRG
(RTDnTY, TRTMPn, and ALTMPn settings are hidden if RTDnLOC equals
OFF)
RTD1 TYPE (PT100, NI100, N1120, CU10) RTDATY :=PT100
RTD1 TRIP LEVEL (OFF, 1-250 degC) TRTMP1 :=90
RTD1 WARN LEVEL (OFF, 1-250 degC) ALTMP1 :=70
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RTD2 LOCATION (OFF, WDG, BRG, AMB, OTH)
(RTDnTY, TRTMPn, and ALTMPn settings are hidden if RTDnLOC equals
OFF)

RTD2 TYPE (PT100, NI100, NI120, CU10)
RTD2 TRIP LEVEL (OFF, 1-250 degC)
RTD2 WARN LEVEL (OFF, 1-250 degC)

RTD3 LOCATION (OFF, WDG, BRG, AMB, OTH)
(RTDnTY, TRTMPn, and ALTMPn settings are hidden if RTDnLOC equals
OFF)

RTD3 TYPE (PT100, NI100, NI120, CU10)
RTD3 TRIP LEVEL (OFF, 1-250 degC)
RTD3 WARN LEVEL (OFF, 1-250 degC)

RTD4 LOCATION (OFF, WDG, BRG, AMB, OTH)
(RTDnTY, TRTMPn, and ALTMPn settings are hidden if RTDnLOC equals
OFF)

RTD4 TYPE (PT100, NI100, NI120, CU10)
RTD4 TRIP LEVEL (OFF, 1-250 degC)
RTD4 WARN LEVEL (OFF, 1-250 degC)

RTD5 LOCATION (OFF, WDG, BRG, AMB, OTH)
(RTDnTY, TRTMPn, and ALTMPn settings are hidden if RTDnLOC equals
OFF)

RTD5 TYPE (PT100, NI100, N1120, CU10)
RTDS5 TRIP LEVEL (OFF, 1-250 degC)
RTD5 WARN LEVEL (OFF, 1-250 degC)

RTD6 LOCATION (OFF, WDG, BRG, AMB, OTH)
(RTDnTY, TRTMPn, and ALTMPn settings are hidden if RTDnLOC equals
OFF)

RTD6 TYPE (PT100, NI1100, NI120, CU10)
RTD6 TRIP LEVEL (OFF, 1-250 degC)
RTD6 WARN LEVEL (OFF, 1-250 degC)

RTD7 LOCATION (OFF, WDG, BRG, AMB, OTH)
(RTDnTY, TRTMPn, and ALTMPn settings are hidden if RTDnLOC equals
OFF)

RTD7 TYPE (PT100, NI100, NI120, CU10)
RTD7 TRIP LEVEL (OFF, 1-250 degC)

RTD2LOC

RTD2TY
TRTMP2
ALTMP2 :

RTD3LOC

RTD3TY
TRTMP3 :
ALTMP3 :

RTD4LOC

RTDATY
TRTMP4
ALTMP4

RTD5LOC

RTD5TY
TRTMPS :
ALTMPS :

RTD6LOC

RTD6TY
TRTMP6 :
ALTMPS6 :

RTD7LOC

RTD7TY :
TRTMP7 :

:=WDG

:=PT100
:=80

=WDG

:=PT100

:=WDG

:=PT100
=80
=60
:=WDG

:=PT100

:=BRG

:=PT100

:=BRG

=PT100
=80

#1-717 Aldebury Street, Victoria, BC V9A 5T2, Phone: (250) 590-8912, Fax: (250) 590-8917

Page | 26




e) orime

engineering

RTD7 WARN LEVEL (OFF, 1-250 degC)

RTD8 LOCATION (OFF, WDG, BRG, AMB, OTH)
(RTDnTY, TRTMPn, and ALTMPn settings are hidden if RTDnLOC equals
OFF)

RTD8 TYPE (PT100, NI100, NI120, CU10)
RTD8 TRIP LEVEL (OFF, 1-250 degC)
RTD8 WARN LEVEL (OFF, 1-250 degC)

RTD9 LOCATION (OFF, WDG, BRG, AMB, OTH)
(RTDnTY, TRTMPn, and ALTMPn settings are hidden if RTDnLOC equals
OFF)

RTD9 TYPE (PT100, NI100, NI120, CU10)
RTD9 TRIP LEVEL (OFF, 1-250 degC)
RTD9 WARN LEVEL (OFF, 1-250 degC)

RTD10 LOCATION (OFF, WDG, BRG, AMB, OTH)
(RTDnTY, TRTMPn, and ALTMPn settings are hidden if RTDnLOC equals
OFF)

RTD10 TYPE (PT100, NI100, NI120, CU10)
RTD10 TRIP LEVEL (OFF, 1-250 degC)
RTD10 WARN LEVEL (OFF, 1-250 degC)

RTD11 LOCATION (OFF, WDG, BRG, AMB, OTH)
(RTDnTY, TRTMPn, and ALTMPn settings are hidden if RTDnLOC equals
OFF; RTD11LOC hidden and forced to OFF if E49RTD equals INT)

RTD11 TYPE (PT100, N1100, N1120, CU10)
RTD11 TRIP LEVEL (OFF, 1-250 degC)
RTD11 WARN LEVEL (OFF, 1-250 degC)

RTD12 LOCATION (OFF, WDG, BRG, AMB, OTH)
(RTDnTY, TRTMPn, and ALTMPn settings are hidden if RTDnLOC equals
OFF; RTD12LOC hidden and forced to OFF if EA9RTD equals INT)

ALTMP7 :
RTD8LOC

RTD8TY
TRTMPS :
ALTMPS :

RTDI9LOC

RTDOTY
TRTMP9 :
ALTMP9 :

RTD10LOC

RTD10TY
TRTMP10
ALTMP10:

RTD11LOC

RTD11TY
TRTMP11 :
ALTMP11:

RTD12LOC

=60

:=BRG

:=PT100

:=BRG

:=PT100

:=BRG

:=PT100
=70

:=BRG

:=PT100

:=0OFF
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16 Under voltage

Low voltage on a motor results in high current and either failure to start, to reach speed, or to
lose speed and perhaps pull out of step.

Under voltage conditions lead to increased motor current, motor heating and overall motor
performance.

This element can act as a backup to the thermal model. When sustained under voltage
conditions exist, it may be desirable to trip the motor faster than thermal overload elements.
The under voltage setting should be 80-90% of nameplate, with a time delay set long enough to
override temporary voltage sags from other motors on the same bus when starting, or when
starting the protected motor. A time delay of 5.0 seconds should suffice to allow the bus
voltage to restore to above 90% of nominal during main dewatering pump starting.

A second and reduced definite time voltage element has been set to operate during utility
outages. This element will also block motor starting and has a short time delay to prevent
inadvertent energization from future ATS/standby generation being applied to the out of phase
generated motor voltage while spinning down to a stop.

Because the voltage reference points are connected to the common MCC bus, no supervision
from the main, run or start contactors is required for this element.

UV TRIP LEVEL (OFF, 0.02—-1.00 xVnm) 27P1P :=0.90

UV TRIP DELAY (0.0-120.0 sec) 27P1D :=5.0
(Hidden if associated pickup is OFF)

UV WARN LEVEL (OFF, 0.02-1.00 xVnm) 27P2P :=0.50

UV WARN DELAY (0.0-120.0 sec) 27P2D :=0.2

(Hidden if associated pickup is OFF)

17 Overvoltage

Motors are typically designed to operate close to their saturation point for better utilization of
core materials and increasing the V/HZ ratio can cause saturation of air gap flux leading to
motor heating. Typical settings for the overvoltage element are 110% of the motors nameplate.
A second definite time overvoltage element has been set with minimal operation time to
protect winding insulation against sudden overvoltage conditions.

OV TRIP LEVEL (OFF, 0.02-1.20 xVnm) 59P1P :=1.10

OV TRIP DELAY (0.0-120.0 sec) 59P1D :=2.0
(Hidden if associated pickup is OFF)

OV WARN LEVEL (OFF, 0.02—-1.20 xVnm) 59P2P :=1.20

OV WARN DELAY (0.0-120.0 sec) 59P2D :=0.2

(Hidden if associated pickup is OFF)
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18 Frequency

= One level of under frequency protection has been implemented to operate during utility
outages, similarly to that described for second level under voltage setting.

FREQ1 TRIP LEVEL (OFF, 15.00-70.00 Hz) 81D1TP :=56.40

FREQ1 TRIP DELAY (0.0-240.0 sec) 81D1TD :=0.0
(Hidden if associated pickup is OFF)

FREQ2 TRIP LEVEL (OFF, 15.00-70.00 Hz) 81D2TP :=0OFF

FREQ3 TRIP LEVEL (OFF, 15.00-70.00 Hz) 81D3TP :=0OFF

FREQ4 TRIP LEVEL (OFF, 15.00-70.00 Hz) 81DATP :=OFF
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Figure 9-Main Dewatering Pump # 1 Voltage During Start
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Figure 10-Main Dewatering Pump #2 Voltage During Start
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Figure 11-Main Dewatering Pump # 3 Voltage During Start
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19 Loss of Field

= Loss-of-field current causes the synchronous motor to act as an induction motor, requiring
reactive power from the utility system, thus lagging current flows into the motor.

= A pair of offset mho circles is used to detect loss-of-field. Because loss-of-field affects all three
phases, the condition is a balanced one and uses measured positive-sequence impedance to

form the mho circles

= Zone 1 and Zone 2 are offset from the impedance plane origin by a value equal to half of the
machine transient reactance. Zone 1 is intended to operate with little time delay in the event of
loss of field under full load conditions. Zone 2 is intended to trip for loss-of-field conditions that

occur under light load conditions.

= Because of a lack of manufacturers data, settings are derived from utilizing typical synchronous
motor direct axis reactance Xd and transient reactance X'd values for this size and type of
synchronous motor from “ETAP Version 16.1 power system modeling software.”

40Z1P = VNOM/(1.732*INOM)
40XD1=X"d/2

40Z2P=Xd

40XD2=X"d/2

Where:

VNOM = 120Vsec
INOM = 3.47Asec
Z=19.8Q =40Z1P
Xd =1.55PU of Z

X'd=0.28 PU of Z

(Hidden if SYNTYPE := NONE and E40 forced to default, N)

LOSS OF FIELD EN (Y, N)
(All the following settings are hidden if E40 := N)

Z1 MHO DIAMETER (OFF, (0.5-500.0)/INOM Ohm sec)
(INOM=5Aor1A)

Z1 OFFSET ((0.0-250.0)/INOM Ohm sec)
(Hidden if 40Z1P := OFF)

Z1 TIME DELAY (0.00-400.00 sec)
(Hidden if 40Z1P := OFF)

Z2 MHO DIAMETER (OFF, (0.5-500.0)/INOM Ohm sec)
(INOM :=50r 1)

Z2 OFFSET ((0.0-250.0)/INOM Ohm sec)
(Hidden if 40Z2P := OFF)

E40:

40Z1P :

40XD1:

40Z1D:

40Z2P :

40XD2 :

=19.8

=2.8

=0.00

=30.7

=2.8
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Z2 TIME DELAY (0.00-400.00 sec) 4022D :=0.50
(Hidden if 40Z2P := OFF)
40Z TRQ, CTRL (SELOGIC) 40ZTC :=NOT LOP AND
SVO7T
X

-
-
| 4022 = X4

Figure 12 - Loss of Field Operating Characteristic

20 Field Current

= Field current monitoring has been employed to protect against loss of field or over excitation
conditions.

= Field undercurrent set to 65% and field overcurrent set to 150% of recorded running amps as
depicted in Figures 13, 14 and 15. Field current protection will only be employed 5 seconds
after excitation has been applied. Time delay set for 1 second.

= Field undercurrent warning set to 70% and field overcurrent warning set to 135% of recorded
running amps depicted in Figures 13, 14 and 15. Field under/over current warning will only be
employed 5 seconds after excitation has been applied. Time delay set for 1 second.

= Field current supervision will serve as a backup element to Power Factor, Loss of Field and Var
Elements.
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(Hidden if SYNTYPE := NONE; FDUC1P, FDUC2P, FDOCI1P, and FDOC2P forced to default, OFF)

FLD CURRENTIN (1, V)

FLD CUR @ 20 mA (1.0-2000.0 A)
(Shown if FDCURIN :=1)

FLD UC TRIP LEVEL (OFF, 1.0-2000.0 A)

FLD UC TRIP DLY (0.3-100.0 sec)
(Hidden if associated pickup is OFF)

FLD UC WARN LVL (OFF, 1.0-2000.0 A)

FLD UC WARN DLY (0.3-100.0 sec)
(Hidden if associated pickup is OFF)

FLD OC TRIP LVL (OFF, 1.0-2000.0 A)

FLD OC TRIP DLY (0.3-100.0 sec)
(Hidden if associated pickup is OFF)

FLD OC WARN LVL (OFF, 1.0-2000.0 A)

FLD OC WARN DLY (0.3—100.0 sec)
(Hidden if associated pickup is OFF)

FLDC TRQ CTRL (SELOGIC)

21 Field Voltage

FDCURIN :
FD_20mA :

FDUC1P :
FDUC1D :

FDUC2P :
FDUC2D :

FDOC1P:
FDOC1D:

FDOC2P :
FDOC2D:

FDCTC:

=200.00

=65.0
=1.0

=70.0
=5.0

=150.0
=1.0

=135.0
=5.0

=SVO7T

= Field voltage protection/monitoring has been employed to protect against field over voltage
conditions and to ensure adequate field voltage is built prior to applying field excitation
= Field voltage protection will only be enabled once the motor is synchronized or synchronously

running.

=  Field under voltage trip will be set to 50% and field overvoltage trip will be set to 150% of
recorded running voltage. Field under/over voltage will only be employed 5 seconds after

excitation has been applied. Time delay set for 1 second.

=  Field under voltage alarm will be set to 70% and field overvoltage alarm will be set to 135% of
recorded running voltage. Field under/over voltage will only be employed 5 seconds after

excitation has been applied. Time delay set for 1 second.
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(Hidden if SYNTYPE := NONE; FDUV1P, FDUV2P, FDOV1P, FDOV2P forced to default, OFF)

FLD UV TRIP LVL (OFF, 1.0-350.0 V) FDUV1P :=65.0

FLD UV TRIP DLY (0.3—100.0 sec) FDUV1D :=1.0
(Hidden if associated pickup is OFF)

FLD UV WRN LVL (OFF, 1.0-350.0 V) FDUV2P :=90.0

FLD UV WARN DLY (0.3-100.0 sec) FDUV2D :=5

(Hidden if associated pickup is OFF)

FLD OV TRIP LVL (OFF, 1.0-350.0 V) FDOV1P :=195.0

FLD OV TRIP DLY (0.3—100.0 sec) FDOV1D :=1.0
(Hidden is associated pickup is OFF)

FLD OV WARN LVL (OFF, 1.0-350.0 V) FDOV2P :=175.0

FLD OV WARN DLY (0.3-100.0 sec) FDOV2D :=5
(Hidden if associated pickup is OFF)

FLD TRQ CTRL (SELOGIC) FDVTC :=SVO7T
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Figure 13-Main Dewatering Pump # 1 Motor Field Current
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Figure 14-Main Dewatering Pump #2 Motor Field Current
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Figure 15-Main Dewatering Pump #3 Motor Field Current
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Figure 16 - Typical Field Voltage Curve on Start (Measured at Terminals DCG+ and DCG-)
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22 Start Sequence

The following steps are part of the synchronization process:
1) Closing the field circuit via the field discharge resistor
2) Application of three-phase power to the stator
3) Application of field excitation when desired slip and angle are reached
4) Tripping of the motor in case of incomplete sequence

The start sequence is described below:

1. The motor will be started with the discharge resistor connected across the motor field winding
via the 41b auxiliary contact. The brush-type motor is started by applying ac power to the
stator windings. This results in a rotating magnetic field in the air-gap at synchronous speed.
The rotating magnetic field, in effect, induces EMF in the amortisseur windings and the field
winding. The torque produced by the induced currents in the amortisseur windings cause the
motor to operate as an induction motor and to accelerate to near synchronous speed.

2. Astheinduced current in the field circuit circulates through the motor field discharge resistor,
the relay senses the voltage across this resistor to determine the exact moment to energize
the field windings.

3. The start sequence to allow excitation to be applied is permitted when the relay’s internal
STARTING or RUNNING logic is true, phase rotation is correct, there are no active trips and
field voltage is present before the start sequence is initialized.

4. Once item #3 has been met, the relay looks for a decaying induced frequency to qualify a
proper start sequence.

5. The relay continues to calculate the frequency of the voltage signal across the field discharge
resistor at every zero crossing and compares it to the synchronize slip setting. If the calculated
rotor slip frequency is less than or equal to the synchronize slip setting, the relay declares that
the required slip is reached, permitting field excitation application.

6. The synchronization slip setting has been set to 5%. This is based off the data gathered from a
typical motor start where the last data point before the field contactor closed showed an
induced frequency of 2.6 Hz or 4.33% slip. Refer to Figure 17.

7. Speed sensors mounted on the motor main shafts will be also block application of excitation to
the rotor until the motor is at 95% rated speed.

8. Presence of adequate field voltage is also monitored and must be met prior to issuing the
command for field contactor closure.

9. Once the field contactor is closed, there must be a minimum of 50 amps flowing in the motor
field windings to validate that the motor is synchronously running “SRUNNING”.
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(Hidden if SYNTYPE := NONE; hidden and not processed if VFDAPP :=Y)
STRT SEQ ENABLE (SELOGIC) STSEQEN :

(Shown if SYNTYPE := BRUSH)

SYNCHRONIZE SLIP (1.0-10.0%) SYNSLIP :
(Shown if SYNTYPE := BRUSH)

UNLATCH 41CLOSE (SELoGIC) UL41CL :

(Shown if SYNTYPE := BRUSH)

MN FDC TO SYNC (0.5-2000.0 A) FDCMIN :

*=Setting to be reviewed upon replacement of field discharge contactor

23 Starting Protection (Amortisseur or Cage Winding)

=(STARTING OR
RUNNING)
AND NOT 47T
AND NOT TRIP

=5.0

=NOT 52A OR
NOT IN301 OR
TRIP OR
STOPPED OR
NOT IN403*

=50

= The amortisseur, or cage winding of a synchronous motor, is probably the element most
susceptible to thermal damage. Its function is essentially operative only during starting, and
there are limitations on space available for its construction onto the rotor. Hence, it is usually
made of lighter material than the cage winding on an induction motor. The cage winding is also
vulnerable for situations where field excitation is lost causing the typically synchronous motor to
run as an induction motor as the cage winding is not designed to maintain rotor rotation
continuously.

= The SEL 710-5 does not incorporate a specific function to ensure that the rotor upon start up is
continuing to increase in speed to a point to allow synchronization. Failure to do so could
indicate a locked rotor condition or continuous operation at a reduced voltage level (failure of
the autotransformer starter) both of which could lead to cage winding damage. Utilizing variable
timers the following functionality will be implemented:

1. The rotor slip in % of synchronous speed will be measured and utilized to determine the

2.

speed of the rotor.

During starting the rotor must reach various speeds within a certain time delay or else
tripping will occur. This tripping characteristic has been plotted for a typical motor start

as shown in Figure 18.
Initiation of this element will be active anytime the main contractor clos
(IN101) is detected.

ed status

If there is a locked rotor condition, failure to reach speed or sustained running operation

of less than 95% rated speed (loss of excitation) tripping will occur.

#1-717 Aldebury Street, Victoria, BC V9A 5T2, Phone: (250) 590-8912, Fax: (250) 590-891
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Field Discharge Resistor-On Starting
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Figure 17- Field Discharge Resistor-On Starting
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Figure 18 - Main Pump Amortisseur or Cage Winding Protection
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Figure 19 - Main Dewatering Pump #2 Revolutions per Minute
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Figure 20 - Main Dewatering Pump #3 Revolutions per Minute
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24 Under power

= Under power settings are derived from Figures 21, 23 and 25

= Tripis set to 70% of expected kW (420kW or greater) for 5 seconds

=  Warning is set to 80% of expected kW (420kW or greater) for 5 seconds

= Arming delay is set to 180 seconds (SV18T) to avoid nuisance tripping during starts by ensuring
the motor has started, synchronized, discharge valve has opened and the pumping system has
stabilized before enabling this element. As can be seen from Main Dewatering Pump #3
summary, time to reach full loading took in excess 90 seconds with other reordered starts in
excess of 120 seconds. The exact scenario that led to prolonged loading for this particular start
is not known and it is suggest that this condition be investigated and any further
recommendations on this setting be brought to Prime Engineers attention by PWGSC or
approved delegate. Alarm will be enabled 30 seconds after synchronization inform operators
corrective action is required.

UP TRIP LEVEL (OFF, 1-25000 kW) 37PTP :=300

UP TRIP DELAY (1-240 sec) 37PTD :=5
(Hidden if associated pickup is OFF)

UP WARN LEVEL (OFF, 1-25000 kW) 37PAP :=350

UP WARN DELAY (1-240 sec) 37PAD :=5
(Hidden is associated pickup is OFF)

UP ARMING DELAY (0-5000 sec) 37DLY :=30

25 Power Factor

= Existing control system, when in automatic mode, attempts to regulate the power factor
between .98 leading and .98 lagging.

= A synchronous motor should not get into the lagging power factor range for long periods of
time. A synchronous motor should be in the unity or leading power factor (importing watts [+]
and exporting VARS [-]) area during normal running conditions.

= Power Factor trip set for 0.9 or lower lagging Power Factor with an arming time delay of 5
seconds after synchronization to allow sufficient time to stabilize. Once this arming delay has
expired, the Power Factor trip delay will be one second.

= Power factor lead trip has been disabled as various motor start sequences have shown longer
than expected times for kW loading to reach steady state values. As a result, because the
excitation system when in manual does not perform any corrections, nuisance tripping may
occur for pumps that are not fully primed.

= Power Factor alarm set for 0.9 or lower lead and .95 or lower lag with a time delay of 5 seconds.

#1-717 Aldebury Street, Victoria, BC V9A 5T2, Phone: (250) 590-8912, Fax: (250) 590-8917
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PF LAG TRIP LEVL (OFF, 0.05-0.99)
PF LD TRIP LEVEL (OFF, 0.05-0.99)

PF TRIP DELAY (1-240 sec)
(Hidden if 55LDTP and 55LG TP are OFF)

PF LAG WARN LEVL (OFF, 0.05-0.99)
PF LD WARN LEVEL (OFF, 0.05-0.99)

PF WARN DELAY (1-240 sec)
(Hidden if 55LDAP and 55LGAP are OFF)

PF ARMING DELAY (0-5000 sec)
(Hidden if 55LGTP, 55LDTP, 55LGAP, and 55LDAP are OFF)

PF CURRENT SUP (OFF, 0.05-2.00 x INOM A)
(Hidden if SYNTYPE := NONE; INOM :=5o0r 1)

PF TRQ CTRL (SELOGIC)
(Hidden if SYNTYPE := NONE)

26 Var

55LGTP :
55LDTP :
55TD :

55LGAP :
55LDAP :
55AD :

55DLY :

5511SUP :

55TC:

=0.90
=OFF

1]
A

=0.95
=0.85

1
%]

1
S,

=OFF

=SRUNNING

=  Because monitoring leading power factor is unreliable due to motor loading times on startup,
kilovars are monitored to determine if higher than normal excitation levels are present.
= At maximum motor loading, leading kilovar values are approximately 100kVAR, equating to

power factor values between .98 lag and .98 lead.

=  Prior to excitation voltage being applied to the motor field, the open circuit voltage value is
approximately 170VDC. Once applied and with the power factor control rheostat bypassed,
maximum leading kilovar values are limited by the exciter to approximately 400kVAR as

gathered from various start data.

= To detect an abnormally high power factor, indicating a failed motor on the power factor
rheostat while in auto or failed control circuitry where the power factor control rheostat
remains bypassed, a negative kilovar trip setpoint of 300kVAR has been implemented. At typical
motor loading (500kW) this would equate to a leading power factor of approximately .85.

= Negative var warning level has been set to 250 kilovars with a time delay of 5 seconds.

= Arming or element starting delay has been set to zero as only negative kilovars are monitored
which only appear after the motor has been started and excitation is applied.

= Atime delay of 5 seconds has been implemented. From all recorded data this is sufficient time
for the excitation current to be applied and stabilize to a value much less than the trip setpoint.

#1-717 Aldebury Street, Victoria, BC V9A 5T2, Phone: (250) 590-8912, Fax: (250) 590-8917
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NEG VAR TRIP LEV (OFF, 1-25000 kVAR) NVARTP 300

POS VAR TRIP LEV (OFF, 1-25000 kVAR) PVARTP OFF

VAR TRIP DELAY (1-240 sec) VARTD 5
(Hidden when NVARTP and PVARTP are OFF)

NEG VAR WARN LEV (OFF, 1-25000 kVAR) NVARAP 250

POS VAR WARN LEV (OFF, 1-25000 kVAR) PVARAP OFF

VAR WARN DELAY (1-240 sec) VARAD 5
(Hidden when NVARAP and PVARAP are OFF)

VAR ARMING DELAY (0-5000 sec) VARDLY 0

(Hidden when NVARTP, PVARTP, NVARAP, and PVARAP are OFF)

#1-717 Aldebury Street, Victoria, BC V9A 5T2, Phone: (250) 590-8912, Fax: (250) 590-8917
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Figure 21-Main Dewatering Pump # 1 Power Summary
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Figure 22-Main Dewatering Pump # 1 Power Factor

#1-717 Aldebury Street, Victoria, BC VA 5T2, Phone: (250) 590-8912, Fax: (250) 590-8917

Page | 51




Page |52

(e prime

MP#2-POWER (RUNNING)

2000

1500

1000

500

-500

NV 80-G€-6
INV C0-G€-6
INV 95-17€-6
INV 0S-7€E-6
NV v7-¥€-6
NV 8E-1€-6
IV CE-VE-6
INV 9¢C-1€-6
INV OC-¥€-6
NV ¥T-¥€-6
NV 80-17€-6
NV C0-v€-6
INV 959-€€-6
INV 0S-€€-6
NV ¥17-€E€-6
INV BE-E€-6
NV CE-E€-6
INV 9¢C-€€-6
INV OC-€€-6
NV ¥T-€€-6
NV 80-€€-6
INV C0O-€€-6
INV 95-C€-6
INV 0S-C€E-6
NV ¥777-C€-6
NV 8€-C€-6
IV CE-CE-6
INV 9¢-C€-6
INV 0C-CE-6
NV ¥T-C€-6
INV 80-C€-6
INV C0-C€-6

Figure 23 - Main Dewatering Pump #2 Power Summary
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Figure 24-Main Dewatering Pump #2 Power Factor
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Figure 25-Main Dewatering Pump # 3 Power Summary

#1-717 Aldebury Street, Victoria, BC VA 5T2, Phone: (250) 590-8912, Fax: (250) 590-8917

Page | 54




o prime Page |55

engineering

MP#3-POWER FACTOR

0.9
0.8
0.7
0.6 —PF
0.5
0.4

0.3
0.2
0.1

O M OO A WowodIFNO®MOVAANIWOOW A SN O®M O A W B A N O
MmN N nooeedddaN NN O S T I N wnnnQQQ o d o
1N 1D 1N 1N © © © © © VW VW VW VU VW VW VW VW VW VW W OV VW OVOKNKNNRNRKNNKNN
N NNNNRKNRKKNRKNRKNRNRKNKNRNRNRRNRNRNRNRNRKRNNNRNRRRRN

Figure 26-Main Dewatering Pump # 3 Power Factor
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27 Trip Inhibit

BLOCK PROTECTION (SELoaic)
BLKPROT :=0

CURRENT IMBALANC (Y, N)
JAM (Y, N)

GROUND FAULT (Y, N)
SHORT CIRCUIT (Y, N)
UNDERCURRENT (Y, N)
START INHIBIT (Y, N)

PTC (Y, N)
(Hidden if the PTC option is not selected)

RTD (Y, N)

28 Trip/Close

MIN TRIP TIME (0.0-400.0 sec)
TRIP EQUATION (SELoaic)
TR:=LTO1 ORLTO3

BLKA46 :
BLK 48 :
BLKSOEF :
BLK50P :
BLK37:
BLK66 :
BLK49PTC :

BLK49RTD :

TDURD :

REMOTE TRIP EQN (SELoaic)
TRIP ON LOCKOUT (Y, N)
UNLATCH TRIP EQN (SELoGIc)

CONTACTOR STATUS (SELoaIc)

FLD BRKR STATUS (SELoaic)
(Hidden if SYNTYPE := NONE)

29 Motor Control

START EQUATION (SELoaic)
BLK START (SELoaic)
EMERGENCY START (SELoaic)
SPEEDSW (SELoaIc)

REMTRIP :

TRIPONLO
ULTRIP

52A
41A

STREQ:
BLKSTR :
EMRSTR :
SPEEDSW :

=N

:=STOPPED AND

NOT TRIP

:=IN101
:=IN302

#1-717 Aldebury Street, Victoria, BC V9A 5T2, Phone: (250) 590-8912, Fax: (250) 590-8917
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30 Logic Settings (SET L Command)

30.1 SELoGIc Enables

SELoaIc LATCHES (N, 1-32) ELAT :=4*
SV/TIMERS (N, 1-32) ESV :=17
SELoGic COUNTERS (N, 1-32) ESC :=N
MATH VARIABLES (N, 1-32) EMV :=1

30.2 Latch Bits Equations
. Latch bits LTO3 thru LTOS are reserved for future use. LTO6 thru LT32 are not used.

SETO01 :=SVO1T OR SV02T OR SVO3T OR SVOAT OR SVOST # TO TR Trip

RSTO1 :=TRGTR

SET02 :=(STARTING OR RUNNING)AND NOT SRUNNING # TO SV06

RSTO02 :=TRIP OR STOPPED OR SRUNNING OR IN302

SETO03 :=SVO8T OR SVO9T OR SV10T OR SV11T OR SV12T OR SV13T OR SV14T OR SV15T OR SV16T OR SV17T # CAGE
WINDING TRIP

RSTO3 :=TRGTR

SETO04 :=VEX>170.00 AND 41CLOSE AND IN401 # MOTOR FIELD CONTACTOR CLOSE*

RST04 :=NOT (52A OR IN301 OR IN403) OR TRIP OR STOPPED*

SETO5 :=NA

RSTO5 :=NA
*=Settings to be reviewed upon replacement of field discharge contactors

30.3 SELoaic Variable Timers

= Variable timers SV06 and SV07 are reserved for future use. SV08 thru SV32 are not used.

SV TIMER PICKUP (0.00-3000.00 sec) SVO1PU :=0.00
SV TIMER DROPOUT (0.00-3000.00 sec) Sv01DO :=0.00
SV INPUT (SELoaIc) SVO01 :=49T OR 50N1T OR
= SElogic Variable Timer #1. No pickup delay, no dropout delay JAMTRIP OR
- Initiate for thermal overload, phase overcurrent, neutral overcurrent, load jam, (LOSSTRIP AND
load loss (undercurrent), current imbalance, bearing over temperature, SV18T) OR 46UBT
winding over temperature or start monitor trip. OR BRGTRIP OR
=  Usedin TR Trip (SELogic) equation WDGTRIP or

SMTRIP# TO LTO1

#1-717 Aldebury Street, Victoria, BC V9A 5T2, Phone: (250) 590-8912, Fax: (250) 590-8917
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SV TIMER PICKUP (0.00-3000.00 sec)
SV TIMER DROPOUT (0.00-3000.00 sec)

SV INPUT (SELoaic)
= SElogic Variable Timer #2. No pickup delay, no dropout delay
. Initiate for phase reversal, overvoltage level 1, overvoltage level 2, loss of field
zone 1, loss of field zone 2, under power, power factor or var trip
= Usedin TR Trip (SELogic) equation

SV TIMER PICKUP (0.00-3000.00 sec)
SV TIMER DROPOUT (0.00-3000.00 sec)

SV INPUT (SELoaic)
=  SElogic Variable Timer #3. No pickup delay, no dropout delay
= |nitiate for undervoltage level 1, undervoltage level 2, underfrequency when
main contactor is closed
= Usedin TR Trip (SELogic) equation

SV TIMER PICKUP (0.00-3000.00 sec)
SV TIMER DROPOUT (0.00-3000.00 sec)

SV INPUT (SELoaic)
=  SElogic Variable Timer #4. No pickup delay, no dropout delay
= |nitiate for field undercurrent, field overcurrent, field undervoltage, field
overvoltage
= Usedin TR Trip (SELogic) equation

SV TIMER PICKUP (0.00-3000.00 sec)
SV TIMER DROPOUT (0.00-3000.00 sec)
SV INPUT (SELoaic)

SV TIMER PICKUP (0.00-3000.00 sec)
SV TIMER DROPOUT (0.00-3000.00 sec)
SV INPUT (SELoaIc)

SV TIMER PICKUP (0.00—-3000.00 sec)
SV TIMER DROPOUT (0.00-3000.00 sec)
SV INPUT (SELoaIc)

SV TIMER PICKUP (0.00-3000.00 sec)
SV TIMER DROPOUT (0.00-3000.00 sec)
SV INPUT (SELogic)

SvVo2rPU
SV02DO
SV02

SVO3PU :
SV0o3DO :

SVo3

SV04PU :
SvV04DO :

Svo4

SVO5PU
SV0o5DO
SV05

SV0o6PU
SVo6DO
SV06
SVo7PU
SV07DO
Ssvo7

SVOo7PU
SV07DO
SVo8

:=0.00
:=0.00
:=47T OR 59P1T OR

59P2T OR 40Z1T
OR 40Z2T OR
(37PT AND SV18T)
OR 55T OR VART#
TO LTO1

:=IN101 AND(27P1T

OR 27P2T OR
81D1T) AND NOT
LOP #TO LTO1

:=FUDC1T OR

FDOC1T OR
FDUV1T OR
FDOVIT #TO LTO1

:=0.00
:=0.00
:=50P1T AND NOT

50P2P#TO LTO1

:=0.00
:=1.00
:=LT02 # TO OUT303
:=5.00
:=0.00
:=SRUNNING # LOSS

OF FIELD/FIELD
CURRENT/FIELD
VOLT. TORQUE
CONTROL

:=5.00
:=0.00
:=(IN101 AND

SMSLIP>94) AND
NOT SRUNNING

#1-717 Aldebury Street, Victoria, BC V9A 5T2, Phone: (250) 590-8912, Fax: (250) 590-8917
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SV TIMER PICKUP (0.00-3000.00 sec)
SV TIMER DROPOUT (0.00-3000.00 sec)
SV INPUT (SELogic)

SV TIMER PICKUP (0.00-3000.00 sec)
SV TIMER DROPOUT (0.00-3000.00 sec)
SV INPUT (SELogic)

SV TIMER PICKUP (0.00-3000.00 sec)
SV TIMER DROPOUT (0.00-3000.00 sec)
SV INPUT (SELogic)

SV TIMER PICKUP (0.00-3000.00 sec)
SV TIMER DROPOUT (0.00-3000.00 sec)
SV INPUT (SELogic)

SV TIMER PICKUP (0.00-3000.00 sec)
SV TIMER DROPOUT (0.00-3000.00 sec)
SV INPUT (SELogic)

SV TIMER PICKUP (0.00-3000.00 sec)
SV TIMER DROPOUT (0.00-3000.00 sec)
SV INPUT (SELogic)

SV TIMER PICKUP (0.00-3000.00 sec)
SV TIMER DROPOUT (0.00-3000.00 sec)
SV INPUT (SELogic)

SV TIMER PICKUP (0.00-3000.00 sec)
SV TIMER DROPOUT (0.00-3000.00 sec)
SV INPUT (SELogic)

SV TIMER PICKUP (0.00-3000.00 sec)
SV TIMER DROPOUT (0.00-3000.00 sec)

SVo8PU
SVosDO
SV08

SV0o9PU
SV09DO
SV09

SVvV10PU
SV10DO
SV10

SV11iPU
SV11DO
Svil

Svi2pu
SV12DO
SV12

SV1i3pPU
SV13DO
Svi3

Sv14pPU
SV14DO
Ssvi4

SV15PU
SV15DO
SV15

SV1ePU
SV16DO :

:=5.00
:=0.00
:=(IN101 AND

SMSLIP>94) AND
NOT SRUNNING

:=7.00
:=0.00
:=IN101 AND

SMSLIP>80

:=8.00
:=0.00
:=(IN101 AND

SMSLIP>70) AND
NOT SRUNNING

:=9.00
:=0.00
:=(IN101 AND

SMSLIP>60) AND
NOT SRUNNING

:=10.00
:=0.00
:=(IN101 AND

SMSLIP>50) AND
NOT SRUNNING

:=11.00
:=0.00
:=(IN101 AND

SMSLIP>40) AND
NOT SRUNNING

:=12.00
:=0.00
:=(IN101 AND

SMSLIP>30) AND
NOT SRUNNING

:=13.00
:=0.00
:=(IN101 AND

SMSLIP>20) AND
NOT SRUNNING

:=16.00

=0.00
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SV INPUT (SELogic) SV16 :=(IN101 AND
SMSLIP>5) AND
NOT SRUNNING
SV TIMER PICKUP (0.00-3000.00 sec) SV17PU :=22.00
SV TIMER DROPOUT (0.00-3000.00 sec) SV17DO0 :=0.00
SV INPUT (SELogic) SV17 :=IN101 AND NOT
SRUNNING
SV TIMER PICKUP (0.00-3000.00 sec) SV18PU :=180.00
SV TIMER DROPOUT (0.00-3000.00 sec) SV18DO :=0.00
SV INPUT (SELogic) SV18 :=SRUNNING
30.4 Base Output
OUT101 FAIL-SAFE (Y, N) OUT101FS :=Y
OUT101 :=TRIP OR 27P2T OR 81D1T OR NOT IN402 OR NOT IN403 #PROTECTION TRIP/STOP
OUT102 FAIL-SAFE (Y, N) OUT102FS :=N
0OUT102 :=LT04 #MOTOR FIELD CONTACTOR CONTROL*
OUT103 FAIL-SAFE (Y, N) OUT103FS :=N
0uUT103 :=0*
*=Setting to be reviewed upon replacement of field discharge contactor
30.5 Slot C Output
(Hidden if an output option is not included; the number of outputs depends on the I/0 card option)
OUT301 FAIL-SAFE (Y, N) OUT301FS :=N
OUT301 :=BRGTRIP OR WDGTRIP #HIGH TEMPERATURE STOP TO PLC
OUT302 FAIL-SAFE (Y, N) OUT302FS :=N
0OUT302 :=NOT BRGALRM AND NOT WDGALRM #TEMPERATURE OK TO PLC
OUT303 FAIL-SAFE (Y, N) OUT303FS :=N
OUT303 :=SV06T #EXCITER FIELD RESISTOR BYPASS CONTROL
OUT304 FAIL-SAFE (Y, N) OUT304FS :=N
0uUT304 :=0
30.6 Slot D Output
(Hidden if an output option is not included; the number of outputs depends on the I/0 card option)
OUT401 FAIL-SAFE (Y, N) OUTA401FS :=Y
0OUT401 :=HALARM OR SALARM OR AFALARM #RELAY STATUS TO METER
0OUT402 FAIL-SAFE (Y, N) OUTA402FS :=N
0UT402 :=0
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OUT403 FAIL-SAFE (Y, N)
0UT403 :=0

OUTA403FS :=N

OUTA404 FAIL-SAFE (Y, N)
0uUT404 :=0

OUT404FS :=N

31 Global Settings

31.1 General

PHASE ROTATION (ABC, ACB)
RATED FREQ. (50, 60 Hz)

DATE FORMAT (MDY, YMD, DMY)
FAULT CONDITION (SELoaic)

31.2 Group Selection
GRP CHG DELAY (0-400 sec)
SELECT GROUP1 (SELoaic)
SELECT GROUP2 (SELoGic)
SELECT GROUP3 (SELoGic)

31.3 Time and Date Management

CTRL BITS DEFN (NONE, C37.118)

OFFSET FROM UTC (—24.00 to 24.00 hours)
(Automatically rounds up to the nearest quarter)

MONTH TO BEGIN DST (OFF, 1-12)

31.4 Breaker Failure

= Breaker failure function is not utilized. Settings are default.

52A INTERLOCK (Y, N)
BK FAILURE DELAY (0.00-2.00 sec)
BK FAIL INITIATE (SELoaic)

PHROT :=ABC
FNOM :=60
DATE_F :=MDY

FAULT :=STARTING OR 50S
OR 50N1P ORTRIP

TGR:=3
SS1:=1
§S2 :=0
§S3 :=0

IRIGC :=NONE
UTC_OFF :=0.00

DST_BEGM :=OFF

52ABF :=N
BFD :=0.50
BFI :=R_TRIG TRIP

#1-717 Aldebury Street, Victoria, BC V9A 5T2, Phone: (250) 590-8912, Fax: (250) 590-8917

Page | 61




e) prime

engineering

31.5 Analog Output

=  This analog output will be utilized at the operators control to display motor field current. Refer to Figure 3 for
required circuit board jumper configurations.

AO401 ANALOG QTY (OFF, 1 analog quantity) AO401AQ :=IEX
(Analog quantity to assign to this analog output)
AO401 TYPE (I, V) AOXO1TYP :=|
(Hidden if AOx01AQ is OFF; the type selection must match the hardware jumper
selection on the card; the setting is always hidden for 4D0O/3DI/1A0 card)
AOx01AQL :=0

AO401 AQTY LO (—2147483647.000 to 2147483647.000)
(Hidden if AOx01AQ is OFF)

A0401 AQTY HI (—2147483647.000 to 2147483647.000)
(Hidden if AOx01AQ is OFF; must be greater than AOx01AQL setting)

AOx01AQH :=200

31.6 Breaker Monitor

BREAKER MONITOR (Y, N) EBMON :=N

(All settings are hidden if EBMON := N)

31.7 Data Reset

RESET TARGETS (SELoaic)
RSTTRGT :=0

RESET ENERGY (SELoaic)
RSTENRGY :=0

RESET MAX/MIN (SELoaGic)
RSTMAXMN :=0

31.8 Access Control

DISABLE SETTINGS (SELoaic)
(DSABLSET applies only to the front panel, DSABLSET := 1 does not prevent settings change via the SET serial port command)

DSABLSET :=0
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32 SETPORTp(p=F, 1,2, 3, or4) Command

32.1 PORTF

Protocol Select
PROTOCOL (SEL, MOD)

Communications
SPEED (300, 1200, 2400, 4800, 9600, 19200, 38400 bps)

DATA BITS (7, 8 bits)
(Hidden if PROTO := MOD)

PARITY (O, E, N)

STOP BITS (1, 2 bits)
(Hidden if PROTO := MOD)

PORT TIME-OUT (0-30 min)
(Hidden if PROTO := MOD)

HDWR HANDSHAKING (Y, N)
(Hidden if PROTO := MOD)

SEND AUTOMESSAGE (Y, N)
(Hidden if PROTO := MOD)

32.2 Front-Panel Settings (Set F Command)

32.3 General

DISPLY PTS ENABL (N, 1-32)

LOCAL BITS ENABL (N, 1-32)

LCD TIMEOUT (OFF, 1-30 min)

LCD CONTRAST (1-8)

FP AUTOMESSAGES (OVERRIDE, ROTATING)
CLOSE RESET LEDS (Y, N)

ENA_LED COLOR (R = Red, G = Green, A = Amber)
TRIP_LED COLOR (R = Red, G = Green, A = Amber)

32.4 Target LED
(R = Red, G = Green, A= Amber)
TRIP LATCH T_LED (Y, N)
TARGET_LED ASSERTED COLOR (R, G, A)

PROTO :

SPEED :
BITS :

PARITY :
STOP:

T_OUT:

RTSCTS :

AUTO :

EDP :

ELB :
FP_TO:
FP_CONT:
FP_AUTO:
RSTLED :
LEDENAC :
LEDTRPC :

TOL1LEDL :
TO1LEDC:

=SEL

=19200
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LED1 EQUATION (SELoaIc)

TRIP LATCH T_LED (Y, N)
TARGET_LED ASSERTED COLOR (R, G, A)
LED2 EQUATION (SELoGIc)

TRIP LATCH T_LED (Y, N)
TARGET_LED ASSERTED COLOR (R, G, A)
LED3 EQUATION (SELoGic)

TRIP LATCH T_LED (Y, N)
TARGET_LED ASSERTED COLOR (R, G, A)
LED4 EQUATION (SELoGic)

TRIP LATCH T_LED (Y, N)
TARGET_LED ASSERTED COLOR (R, G, A)
LED5 EQUATION (SELoGic)

TRIP LATCH T_LED (Y, N)
TARGET_LED ASSERTED COLOR (R, G, A)
LED6 EQUATION (SELoGic)

32.5 Operator Control LED

TO1_LED

TO2LEDL :
TO2LEDC :
T02_LED

TO3LEDL :
TO3LEDC :
TO3_LED

TOALEDL :
TOALEDC
TO4_LED

TOSLEDL :
TO5LEDC
TO5_LED

TO6LEDL
TO6LEDC

TO6_LED :

:=49T OR BRGTRIP

OR WDGTRIP #
THERMAL

:=46UBT OR 50P1T

OR 50N1T OR
JAMTRIP #
OVERCURRENT/
LOAD JAM

:=40Z1T OR 40Z2T

OR 55T OR VART #
FIELD
LOSS/POWER
FACTOR

=Y

:=R
:=LOSSTRIP OR 37PT

#LOAD LOSS
=Y

:=R
:=SV03T OR 47T OR

59P1T OR 59P2T
#VOLTAGE/FREQU
ENCY

=Y
=R

=SVOAT # FIELD
CURRENT/FIELD
VOLTAGE

Asserted/deasserted color choices: R = Red, G = Green, A = Amber, O = Off. Asserted and deasserted colors must be different.

PB_LED ASSERTED/DEASSERTED COLORS

(AG, AO, AR, GA, GO, GR, OA, OG, OR, RA, RG, RO)

PB1A_LED EQUATION (SELoaic)
PB_LED ASSERTED/DEASSERTED COLORS

(AG, AO, AR, GA, GO, GR, OA, OG, OR, RA, RG, RO)

PB1ALEDC:

PB1A_LED:
PB1BLEDC:

0

0

=A0
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PB1B_LED EQUATION (SELoaic)

PB_LED ASSERTED/DEASSERTED COLORS
(AG, AO, AR, GA, GO, GR, OA, OG, OR, RA, RG, RO)

PB2A_LED EQUATION (SEL0GIc)

PB_LED ASSERTED/DEASSERTED COLORS
(AG, AO, AR, GA, GO, GR, OA, OG, OR, RA, RG, RO)

PB2B_LED EQUATION (SELoGIc)

PB_LED ASSERTED/DEASSERTED COLORS
(AG, AO, AR, GA, GO, GR, OA, OG, OR, RA, RG, RO)

PB3A_LED EQUATION (SELoGIc)

PB_LED ASSERTED/DEASSERTED COLORS
(AG, AO, AR, GA, GO, GR, OA, OG, OR, RA, RG, RO)

PB3B_LED EQUATION (SELoGIc)

PB_LED ASSERTED/DEASSERTED COLORS
(AG, AO, AR, GA, GO, GR, OA, OG, OR, RA, RG, RO)

PB4A_LED EQUATION (SELoGIc)

PB_LED ASSERTED/DEASSERTED COLORS
(AG, AO, AR, GA, GO, GR, OA, OG, OR, RA, RG, RO)

PB4B_LED EQUATION (SELoGIc)

PB_LED ASSERTED/DEASSERTED COLORS
(AG, AO, AR, GA, GO, GR, OA, OG, OR, RA, RG, RO)

PB5A_LED EQUATION (SELoaic)

PB_LED ASSERTED/DEASSERTED COLORS
(AG, AO, AR, GA, GO, GR, OA, OG, OR, RA, RG, RO)

PB5B_LED EQUATION (SELoaIc)

PB_LED ASSERTED/DEASSERTED COLORS
(AG, AO, AR, GA, GO, GR, OA, OG, OR, RA, RG, RO)

PB6A_LED EQUATION (SELoaic)

PB_LED ASSERTED/DEASSERTED COLORS
(AG, AO, AR, GA, GO, GR, OA, OG, OR, RA, RG, RO)

PB6B_LED EQUATION (SELoaic)

PB_LED ASSERTED/DEASSERTED COLORS
(AG, AO, AR, GA, GO, GR, OA, OG, OR, RA, RG, RO)

PB7A_LED EQUATION (SELoaic)

PB1B_LED

PB2ALEDC

PB2A_LED
PB2BLEDC

PB2B_LED

PB3ALEDC

PB3A_LED

PB3BLEDC

PB3B_LED
PB4ALEDC

PB4A_LED:

PB4BLEDC

PB4B_LED :

PB5ALEDC

PB5A_LED
PB5BLEDC

PB5B_LED

PB6ALEDC

PB6A_LED
PB6BLEDC

PB6B_LED

PB7ALEDC :

PB7A_LED

:=27P2T OR 81D1T

OR NOT IN402 OR
NOT IN403 #START
INHIBIT

:=A0

:=LTO02 # STARTING
:=A0

:=SRUNNING #

SYNCHRONIZED

:=A0

:=NOT IN403 #E-

STOP

:=A0

:=STOPPED
:=A0

=0

:=A0

=IN401 # SPEED
SWITCH ENGAGED

:=A0

:=0
:=A0

:=IN101 #42 MAIN

CLOSED

:=A0

:=0
:=A0

:=IN102 # 42 START

CLOSED

:=A0
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PB_LED ASSERTED/DEASSERTED COLORS PB7BLEDC :=A0
(AG, AD, AR, GA, GO, GR, OA, OG, OR, RA, RG, RO)
PB7B_LED EQUATION (SELoGIc) PB7B_LED :=IN301 # 42
RUN/MASTER
CONTROL RELAY
CLOSED
PB_LED ASSERTED/DEASSERTED COLORS PBSALEDC :=A0
(AG, AD, AR, GA, GO, GR, OA, OG, OR, RA, RG, RO)
PBSA_LED EQUATION (SELoGIc) PBSA_LED :=0
PB_LED ASSERTED/DEASSERTED COLORS PBSBLEDC :=AO
(AG, AD, AR, GA, GO, GR, OA, OG, OR, RA, RG, RO)
PBSB_LED EQUATION (SELoGIC) PBSB_LED :=IN302 #41 FIELD
CONTATCOR
CLOSED

32.6 Display Point
=  Display points DPO5 thru DP32 are not used.

Display point settings (maximum 60 characters):
Boolean: Relay Word Bit Name, “Alias”, “Set String”, “Clear String”
Analog: Analog Quantity Name, “User Text and Formatting”

DISPLAY POINT DPO1 DPO1 :=RID, "{16}"

DISPLAY POINT DP02 DP02 :=TID, "{16}"

DISPLAY POINT DP0O3 DPO3 :=IAV, "I MOTOR {6} A"
DISPLAY POINT DP04 DP04 :=TCUSTR, "Stator TCU {3} %"
DISPLAY POINT DPO5 DPO5 :=LT03, "CAGE WINDING", TRIP
DISPLAY POINT DP0O6 DP06 :=SMSLIP,"SLIP% {6} %"

33 Report Settings (SET R Command)

33.1 SER Trigger Lists

SERn = as many as 24 Relay Word elements, separated by spaces or commas. Use NA to disable the setting.

SER1 :=IN101,IN102,IN301,IN302,IN304,IN401,IN402,IN403,0UT101,0UT102,0UT103,0UT301,0UT302,
0OUT303,0UT304,0UT401,0UT402,0UT403,0UT404

SER2 :=27P1T,27P2T,49T,50P1T,50N1T,JAMTRIP,LOSSTRIP,46UBT,BRGTRIP,WDGTRIP,47T,59P1T,
59P2T,4071T,4022T,37PT,55T, 81D1T, SMTRIP

SER3 :=5V01T,SV02T,SV03T,SV04T,SV05T,SVO8T,SV09T,SV10T,SV11T,SV12T,SV13T,SV14T,SV15T,SV16T,SV17T,FD
UC1T,FDOCI1T,FDUV1T,FDOV1T,STSEQEN,SYNEN,41CLOSE,RELUCLS, DRVECLS

SER4 :=HALARM,SALARM,AFALARM,STARTING,RUNNING,SRUNNING,STOPPED, TRIP
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33.2 Relay Word Bit Aliases

ALIASn = 'RW Bit'(space)'Alias'(space)'Asserted Text'(space)'Deasserted Text'
Alias, asserted, and deasserted text strings can be as many as 15 characters in length. Use NA to disable the setting.

Enable ALIAS (N, 1-20)

33.3 Event

EVENT TRIGGER (SELoGIc)

EVENT LENGTH (15, 64, 180 cycles)
PREFAULT LENGTH (1-59 cycles)

33.4 Start Report

MSR RESOLUTION (0.25, 0.5, 1, 2, 5, 20 cycles)
MSR TRIGGER (SELoaic)

33.5 Load Profile

LDP LIST (NA, as many as 17 analog quantities)
LDP ACQ RATE (5, 10, 15, 30, 60 min)

EALIAS :=N

34 Modbus Map Settings (SET M Command)

34.1 Modbus User Map

=  MOD_70 thru MOD_125 are not used

ER :=R_TRIG TRIP OR
R_TRIG LOSSALRM
OR R_TRIG 46UBA
OR R_TRIG 49A OR
R_TRIG 37PA OR
R_TRIG 55A OR
R_TRIG FDUC2T
OR R_TRIG
FDOC2T OR
R_TRIG FDUV2T
ORR_TRIG
FDOV2T

LER :=15
PRE :=5

MSRR :=5
MSRTRG :

0

LDLIST :=NA
LDAR :=15

User Map Register Label Name (8 characters); see Appendix E: Modbus Communications for additional details.

ROW_17

ROW_18

ROW_18

ROW_19

ROW_13

ROW_13

ROW_17

ROW_18

ROW_19

ROW_19

ROW_13

ROW_14
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ROW_14 ROW_15
ROW_9 ROW_9
ROW_3 ROW_10
ROW_4 ROW 2
ROW_1 ROW 21
ROW_121 ROW_121
ROW_1 ROW_2
ROW 21 ROW_1
ROW_12 ROW_1
ROW_12 ROW_131
ROW_131 ROW_2
ROW_10 ROW_12
ROW 21 ROW_7
ROW_2 ROW_123
ROW_123 ROW_122
ROW_122 ROW_8
ROW_8 ROW 23
ROW 23 ROW 23
ROW 23 ROW 24
ROW_24 ROW_24
ROW_24 ROW_25
ROW_25 ROW_25
IEX VEX

RTD1 RTD2
RTD3 RTD4
RTD5 RTD6
RTD7 RTDS
RTD9 RTD10
RTD11 ROW_8
ROW_8 ROW_45
ROW_45 ROW_45
ROW_45 ROW_45
ROW_45 ROW_45
ROW_45 ROW_47
ROW_47 TRST
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ROW 53 ROW 53
ROW_53 ROW_53
ROW_53 ROW 53
ROW_6 ROS_7
ROW_6 ROW_7
ROW_0 ROW_0
ROW_0 ROW 0
ROW_0 ROW_0
ROW_0 ROW_0
ROW_34 ROW_34
ROW_34 ROW_34
ROW_34 ROW_34
ROW_35 ROW_35
ROW_35 ROW_35
ROW_35
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Scope

This document covers protection requirements to be implemented into the protection relays and other
devices required for the new medium voltage switchgear line ups 25/12PHS and 2.4PHS. This document
does not cover protective device settings or other control measures for the 2.4kV MCC'’s, SES
substations or SCADA and PLC systems.

1 Transformer Protection

1.1 Powerhouse Substation Main Power Transformer Nameplates

T25/12PHS-1 NAMEPLATE

Manufacturer JINPAN INTERNATIONAL USA LTD.
Size (MVA) 5MVA (185°C) ANN
Rated High Voltage Winding (KV) 12.5/25.0
Rated Low Voltage Winding (KV) 2.4-1.386
Impedance (%) 6.5%
Taps +/- 5.0% (On High Voltage Winding)
Connection: Dyl
Table 1 - T25/12PHS-1 Nameplate
T25/12PHS-2 NAMEPLATE
Manufacturer JINPAN INTERNATIONAL USA LTD.
Size (MVA) .75/1.0 MVA (185°C) ANN/ANF
Rated High Voltage Winding (KV) 12.5/25.0
Rated Low Voltage Winding (KV) .6-.347
Impedance (%) 5.0%
Taps +/-5.0% (On High Voltage Winding)
Connection: Dyl
Table 2 - T25/12PHS-2 Nameplate

T6PHS-1 NAMEPLATE
Manufacturer JINPAN INTERNATIONAL USA LTD.
Size (MVA) .5MVA (185°C) ANN
Rated High Voltage Winding (KV) 2.4-1.386
Rated Low Voltage Winding (KV) .6
Impedance (%) 5.0%
Taps +/-5.0% (On High Voltage Winding)
Connection: Yd1
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Note: All protective settings that have been outlined in the following pages are based on a 12.5kV
system operating voltage with the exception of T6PHS-1, which will not be effected by any future
upgrades to allow for an operating voltage of 25kV.

1.2 Differential Protection

The SEL 787 relay offers dual slope percentage differential protection. The dual slope feature
accommodates for CT saturation, CT errors and errors due to tap changing.

Differential zones will protect both transformer windings against internal faults but also employ
selectivity to not falsely operate for thru fault conditions. Due to the physical limitations of some
switchgear, the differential protection will not always extend across both primary and secondary
breakers, but in most instances will incorporate most of the cabling and bus work into these differential
zones. This will allow faults within main power transformer, main power cabling, and some of the
various medium voltage switchgear/low voltage switchboards to be detected quickly and cleared.

1.2.1 Winding WnCTC (CT connection compensation)

T25/12PHS-1 and T25/12PHS-2 transformers are a Dyl connected unit with the polarity of H1 connected
to the non-polarity point of H2, implying a DAB type delta connection. In this instance the Delta
connected primary windings lead the WYE connected secondary windings. T6PHS-1 transformer is an
Yd1 connected unit with the polarity of X1 connected to the non-polarity point of X3, implying a DAC
type delta connection. In this instance the Delta connected primary winding lags the WYE connected
secondary winding.

sr, | symbel Windings and terminals ‘ EMF vector diagrams Equivalent clock maethod
No. representation

Dy1 .
A B
_30° 1,52
5‘ . ‘ A
Ydi1 A, 2.6
Ab"cl<
c
» B‘ b‘.ﬂz

- 30°
Figure 1 — T25/12PHS-1 and T25/12PHS-2 (Sr. No. 5) and T6PHS (Sr. No. 6) Winding Configuration
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All current transformer secondary wiring connections to the new SEL 787 relays will utilize WYE
connections. The SEL 787 relay uses an internal CT connection matrix compensation to account for
phase shifts in the transformer winding and CT connections. Below is an explanation for the connection

compensation constants that will be utilized.

The winding compensations settings for T25/12PHS-1 & T25PHS-2 are:

W1CTC = 0 (Reference Winding)

W2CTC =1 (To apply one 30° phase shift in a counter clockwise direction. Establishes a 180°
displacement from the reference winding used for the differential calculation).

SEL Transformer Differential Winding Compensation Settings Calculator

* DELTA Winding 1 " DELTA Winding 2 " DELTA Winding 3
“ WYE inding & WYE inding & WYE inding
" DAB " DAB
CT1 " DAC CT2 " DAC CT3
* WYE = WYE | * WYE |
B h h
A i~ : :
240 Degrees 270 Degrees
F F r's
START |
v v v
Transformer
Phase - -— -—
Transformer +
CT Phase — «— -«
wicte-[5] wecte - ] wacte -]

" DELTA
= WYE
" DAB
" DAC CT4

Winding 4

* ABC Rotation
" ACB Rotation

S0\C) ——

<

r

270 Degrees -
v
-—
-—
wicte - ]

Reference Winding|
& Winding 1
" Winding 2
" Winding 3
" Winding 4

270 Degrees

Figure 2 - SEL Transformer Differential Winding Compensation Settings Calculator T25/12PHS-1 and T25/PHS-2
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The winding compensations settings for T6PHS-1 are:

W1CTC =11 (To apply 11 30° phase shift in a counter clockwise direction. Establishes a 180°
displacement from the reference winding used for the differential calculation).

W2CTC = 0 (Reference Winding)

SEL Transformer Differential Winding Compensation Settings Calculator

 DELTA ® DELTA . . * DELTA . @ DELTA % ABC Rotation
_G WYE Winding 1  WYE Winding 2 ~ WYE Winding 3 C WYE Winding 4 ¢ ACB Rotation
" DAB
" DAC CT1 CT2 CcT3 CT4 Reference Winding|
o EE— o« o o
[ ®WYE T, WYE ] h WYE _] h ©WYE | h  Winding 1
* Winding 2
a Q a Q a Q " Winding 3
A i~ ) )
" Winding 4
240 Degrees 270 Degrees 270 Degrees 270 Degrees
| A g 'S g -~ g -~ g
START
v h v v
Transformer
Phase e -« -« -«

Transformer +
CT Phase o «— -« Ce—0O

wiere-[CAT] waere-[C5] wicre -] wacre-[C5]

Figure 3 - SEL Transformer Differential Winding Compensation Settings Calculator T6PHS-1
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1.2.2 Current Tap

The relay uses a standard equation to set TAPn, based on settings entered for
the particular winding. (n denotes the winding number.)

MVA -« 1000

TAPn =
J3+* VWDGne+ CTRn

where:
C= 1if WnCT setting =Y (wye-connected CTs)
C= V3if WnCT setting = D (delta-connected CTs)
MVA = maximum power transformer capacity setting
(must be the same for all TAP»n calculations)
VWDGn = winding line-to-line voltage setting, in KV
CTRn = current transformer ratio setting

1.2.2.1 T25/12PHS-1
TAP1 =5 *1000/(1.732*12.5*%50)*1 = 4.62
TAP2 =5 *1000/(1.732*2.4*240)*1 = 5.01

1222 T25/12PHS-2
TAP1 = 1*1000/(1.732*12.5%10)*1 = 4.62
TAP2 = 1*1000/(1.732*.6*200)*1 =3.01

1.2.2.3 T6PHS-1
TAP1 =.5%1000/(1.732*.6*100)*1 = 4.81
TAP2 = .5%1000/(1.732*2.4*40)*1 = 3.00

1.2.3 Restrained Element Operating Pickup

Page |7

Set the restrained element operating pickup at a minimum for increased sensitivity but high enough to

avoid operation because of steady-state CT error and transformer excitation current:
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1231 T25/12PHS-1
087P Min > (0.1*INOM)/TAP MIN
087P> (0.1*5)/4.62 = 0.108 Set 087P = .2

1.23.2 T25/12PHS-1
087P Min 2 (0.1*INOM)/TAP MIN
087P2 (0.1*5)/3.01 = 0.166 Set 087P = .2

1.2.3.3 T25/12PHS-1
087P Min 2 (0.1*INOM)/TAP MIN
087P2 (0.1*5)/3.00 = 0.165 Set 087P = .2

1.2.4 Unrestrained Element Current Pickup

Page |8

Set the unrestrained element high enough so as not to react to large inrush currents. Because there is

no harmonic blocking associate with this element, set magnitude to clear inrush which is expected to be

10 times transformer FLA.

1.24.1 T25/12PHS-1
U87P> 10*TAP1
U87P> 10*4.62*50 = (2310A primary)

1.2.4.2 T25/12PHS-1
U87P> 10*TAP1
U87P> 10*4.62*10 = (462A primary)

1.2.4.3 T6PHS-1
U87P> 10*TAP1
U87P> 10*4.81*100 = (4810A primary)

1.2.5 Slope 1 and Slope 2 Settings

The slope setting in differential protection is used to accommodate for:

Power Transformer Tap Changer
Magnetizing Current

Relay Error

CT Error

e Current Mismatch from actual interposing CT

All transformers will have Off-Load Tap Changers which may vary the outgoing voltage by +/- 5.0%. Total

voltage deviation in per unit: a = .05 or 5%
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Estimated CT error: e=.1 or 10%

Using these two values and assuming the worst case scenario for a through-current situation using the
measured maximum positive value of the input currents, the maximum measured negative value of the
output currents as well as being offset by the maximum tap changer variation the following can be
calculated:

(2*e+ate*a)/(1+a)*100= 25.5%

Note that the restraint current is defined as the sum of the winding currents, which equals 2.0 per unit
for through-current conditions. Therefore the differential current as a percentage of the restraint
current (also known as slope) is

Slope = (25.5/2) = 12.75%

In addition the following factors need to be considered:
Estimated excitation current for these transformers: 3%
Maximum Relay error: 5%.

Total error: 12.75%+3%+5%= 20.75%

Using only one slope, a conservative slope setting, SLP1 would be 20.75 percent. This would represent a
fixed percentage differential application and is a good average setting to cover the entire current range.

A two-slope or variable-percentage differential application, improves sensitivity in the region where CT
error is small and increases security in the high-current region where CT error is great. Both slopes must
be defined as well as the slope 1 limit or crossover point, IRS1. With lower thru faults or normal loading
conditions, if assumed CT error is 1 percent slope 1 could be set at 16%: The slope 1 setting will be set
slighting higher to avoid nuisance tripping to 18%. IRS1 will be set to 3.0 per unit of TAP as
recommended by SEL.

SLP2 setting should be in the 25-70% range to avoid problems with CT saturation at high currents. Slope
2 will be set to 50%.

info@primeeng.ca | Office: 250.590.8912 | Fax: 250.590.8917 | 1-717 Aldebury St. Victoria, BC VA 5T2



mailto:info@primeeng.ca

e) prime

engineering Page |10

1.2.6 Harmonic Restraint

Second, Fourth and Fifth Harmonic blocking will be employed to block false differential trips during
transformer inrush or over-excitation situations. Recommended and default settings of 15% and 35%
will be applied respectively.

1.2.7 Transformer Auxiliary Protection:

Transformer auxiliary protection not incorporated in the SEL 787 will be winding temperature triggered
from the Electronic Temperature Monitor (ETM) of each respective transformer. This device will also
perform transformer cooling for those units equipped with fans.

> 49 — Winding Temperature

1.2.8 Transformer Lockout

All SEL-787 protection relays will trip and both primary and secondary breakers and lockout the
electrical close circuits for those breakers that are equipped with that function. For those breakers that
do not have a shunt release will only have an electric trip held that will case the device to trip free if a
manual close is attempted The lockout function may on be released via a programmed latching bit that
may only be reset by pressing the “Target Reset” pushbutton local to the initiating relay. Electrical faults
causing the lockout function to initiate in each respective transformer relay are as follows in Table 4.

25/12PHS-PR-02, 25/12PHS-PR-02, 2.4PHS-PR-02 86
50P — Phase Instantaneous Overcurrent (Primary) X
50G — Ground Instantaneous Overcurrent (Primary) X
50AF (P/N) — Arc Flash Phase/Neutral X
87-Transformer Differential X

Table 4 — Transformer Lockout Relay Initiation
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1.2.9 ArcFlash Protection
Because SEL-787 protections relays do not have the capability to accept fiber optic sensors designed to
sense the light emitted from an arc flash event, various sensors for the applicable points within the
switchboard will be installed to connect to various SEL-751A’s (feeder protection relays). These 751A’s
will directly trip the transformer primary breakers as applicable if a flash is present.

Information regarding other protective/control functions are displayed on the various protective tables
on “PUMPHOUSE SUBSTATION PROTECTION SINGLE LINE DIAGRAMS” DWG’s PHS-11-00 and
PHS-11-01". For information regarding transformer protective relaying overcurrent settings for both
primary and secondary winding, please refer to “EGD Service Entrance Substation & Pump House
Substation Upgrade Short Circuit and Coordination Analyses Rev 5.0”

2 Feeder Protection

Each feeder protection relay “SEL 751A” within 25/12PHS and 2.4PHS will incorporate the various
protective functions as displayed on the various protective tables on “PUMPHOUSE SUBSTATION
PROTECTION SINGLE LINE DIAGRAMS” DWG’s PHS-11-00 and PHS-11-01". Each protective function
excluding the time delayed open close feature will cause that particular feeder relay to open and lockout
the respective circuit breaker.

Unlike the transformer protection relays, arc flash fiber optic sensors connected to SEL-751A relays are
monitored directly and together with a current supervision element will clear and isolate the respective
breaker to isolate the fault.

For information regarding feeder protective relaying overcurrent settings please refer to “EGD Service
Entrance Substation & Pump House Substation Upgrade Short Circuit and Coordination Analyses Rev 5.0”

3 Circuit Breaker Control

Each circuit breaker will have the ability to be controlled by the following means:

> Directly and instantaneously from the control switch located on the switchgear

> Viatime delayed pushbuttons on the protection relay, allowing the operator to get to a safe
distance prior to circuit breaker operation

> Via the SCADA system initiated thru the PM8240 power meters for the respective breaker/load.
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4 Main Pump Start Inhibit

Each main pump will be shut down and inhibited from starting any time 2.4PHS CB-2 is in the connected
and closed position. This ensures that when 2.4PHS is placed to emergency stand by generators, the
system and most importantly the Auxiliary Pumps will not be affected.
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DATE: PROJECT # |5014.81

Attention: Jean Wallace
EECOL Electric

500 Kelvin Road
Victoria, BC Canada

Project: Esquimalt Graving Dock
Reference: 25/12SSSR Site Acceptance Testing Report
Dear Jean:

This report documents the site acceptance testing for the Esquimalt Graving Dock
25/12SSSR medium voltage switchgear. The testing and verification has been completed to the
requirements of the specifications in accordance with the National Electrical Testing Association (NETA).

GENERAL NOTES:
e The purpose of this report is to permit initial energization of 25/12SSSR switchgear only, for
commissioning purposes on July 6, 2017.
e Power system SCADA commissioning will be completed at a later date. For initial energization,
the only functional device that will be monitored is 25/12SES-MET-18, to determine overall SSSR
electrical consumption.

ITEMS REQUIRING ATTENTION:
e MV Cabling needs to be connected and torqued. Concentric neutrals need to be connected to
ground.
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Ground Grid Calculations per IEEE Standard 80, CEC Rule 36-304 — Road Base

Cover
Date: June 29, 2017
Project Name: Esquimalt Graving Dock — SSSSR
Client: Houle Electric Ltd.
Site Location: Esquimalt, BC
Field Measurements
Covering Medium Type: Asphalt
Covering Medium Depth: 0.1 Meters
Covering Medium Resistivity: 10,000 Q-meters
Top Soil Resistivity: 59.8 Q-meters
Top Soil Depth: 5 Meters
Bottom Soil Resistivity: 50.9 Q-meters
Ground Grid Resistance: 1.441 Q
Fault Duty Information
Fault Level at Site for L-G fault! 3,900 Symmetrical Amperes
Fault Duration 0.3 Seconds
IEEE 80 Acceptable Levels
Tolerable Ground Potential Rise: 5000 Volts
Tolerable Touch Voltage: 1868.7 Volts
Tolerable Step Voltage: 6982.7 Volts
Software Mathematical Calculations?
Calculated Ground Potential Rise: 3084.4 Volts
Calculated Maximum Touch Voltage: 1725.8 Volts
Calculated Maximum Step Voltage: 1064.8 Volts
The results in these tables have been reviewed by and sealed by a professional engineer registered in
BC, as required by the CEC. p Qgg’s‘fa-/v o
u“h:( 3
§ B K CARDIFF H
3 W 4 36999 3
v.:. c agms\* "?
N, oLy \l
’-":
2017-07-04

1 Based on BC Hydro present fault level, not the ultimate fault level
2 Calculations assume a bolted connection to the system neutral, and fault current split between the system
neutral and installed ground grid

info@primeeng.ca | Office: 250.590.8912 | Fax: 250.590.8917 | 1-717 Aldebury St. Victoria, BC V9A 5T2




Prime Engineering Ltd.

[ ]
rl r T ] e #1-717 Aldebury Street
. Victoria, BC VOA 5T2

engineering Phone: (250) 590-8912
Fax: (250) 590-8917
ENGINEER . IMPLEMENT. MAINTAIN www.primeeng.ca

Thank-you for selecting Prime Engineering Ltd. We hope to work with you again in the near future.
Sincerely,

Brent Hughes, EIT

Project Engineer

prime engineering

ENGINEER . IMPLEMENT . MAINTAIN
#1-717 Aldebury street
Victoria, BC V9A 5T2

p: (250) 590-8912

c: (250) 893-5213

f: (250) 590-8917

e: brent.hughes@primeeng.ca
WWW.primeeng.ca

Additional /Supporting Documentation

Item # | DWG/DOC#/NAME REV.# | COMMENTS
1 5014.81_2512SSSR CT Results 2.0 | Vangaurd Test Reports for 25/12SSSR CT’s
2 5014.81 2512SSSR Protection Relay Test 2.0 Protection Relay Test Forms
3 5014.81_25_12SSSR SPE-1000 Report - SPE-1000 Testing/Inspection for
25/12SSSR modifications
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SITE: Esquimalt Graving Dock | LOCATION: SSSR
CLIENT: EECOL DATE: June 2017
TECHNICIAN: | CL, JS,BH | JOB: | 5014.81

1.1 EQUIPMENT TESTING SAFETY CHECKLIST - PRIOR TO COMMENCING WORK

ITEM DISCUSSED N/A ITEM DISCUSSED N/A
NAME OF THE PERSON IN CHARGE: v TEST VOLTAGE HAZARDS 15KV OR v
OVER:
EMERGENCY RESPONSE: v LIMITS OF APPROACH: v
SAFTEY GROUNDING IN PLACE: v TEST FOR POTENTIAL: v
PUBLIC SAFETY/BARRIERS IN PLACE: v INDUCTION HAZARDS: v
COMMUNICATION AND NOTIFICATION: v CONTROL CIRCUITS LIVE: v
SAFE WORKING SPACE AROUND v v
EQUIPMENT: HOUSEKEEPING:
PERSONAL PROTECTIVE EQUIPMENT: v EQUIPMENT IS GROUNDED: v
STROBE LIGHTS WORK: v OTHER: v
ALL PERSONAL WORKING IN VICINITY MUST SIGN SAFETY RECORD
NAME TITLE PHONE NUMBER INITIALS
Jordan Siu Field Tech 250 893 3528 JS
Brent Hughes Project Engineer 250 893 5213 BH
Clayton Laughren Field Tech 250 893 8050 CL

APPROVED PERSONAL TO BE INSIDE BARRIERED AREA AFTER EQUIPMENT HAS BEEN TURNED OFF AND

GROUNDED
NAME TITLE PHONE NUMBER INITIALS

Jordan Siu Field Tech 250 893 3528 IS

Brent Hughes Project Engineer 250 893 5213 BH

Clayton Laughren Field Tech 250 893 8050 CL

NOTES — COMMENTS — DESCRIPTION OF OTHER HAZARDS
Date of safety discussion: 08/06/2017
APRIL 2016 PRIME ENGINEERING — REVISION #4.0
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 8

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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1.2 NEW INSTALLATION COMMISSIONING CHECKLIST

| PASS | FAIL | N/A | CEC AND WORKSAFE REQUIREMENTS, NOTES

COMPLIANCE WITH APPICABLE STANDARDS
CEC RULES: 2-024, 36-108, 36-110, 36-212, TABLES: 30, 31, 21, 33, 34, 35, BCSA BULLETIN No. B-E3 07101993

SWITCHGEAR - CSA C22.2 NO. 31: X
FIELD INSPECTION — CSA SPE1000: X FIELD INSPECTIONOF CUSTOM CABINET
EQUIPMENT MUST BEAR LABEL INDICATING COMPLIANCE
LIQUID FILLED TRANSFORMER STANDARDS: WITH ONE OR MORE OF THE FOLLOWING: CSA C2.1, C88,
€227.4, cUL
] EQUIPMENT MUST BEAR LABEL INDICATING COMPLIANCE
DRY TYPE TRANSFORMER STANDARDS: X WITH ONE OF THE FOLLOWING: CSA C9, cUL
. 25KV P-P =9.0” (229mm), P-G = 8.0” (204mm)
ADEQUATE ELECTRICAL CLEARANCE: X 12.5KV: P-P = 6.0 (153mm), P-G = 5.0” (127mm)
HEATER CONNECTED AND OPERATIONAL: x| OUTDOOR EQUIPMENT REQUIRES WORKING MOISTURE

CONTROL DEVICE

HV SWITCH OR DISCONNECT MEANS
CEC RULES: 36-212, 36,214, TABLES: 35

AT ENTRANCE OF BUILDING OR CAN BE

X ISOLATION MEANS MUST BE PRESENT AND ACCESSIBLE

TRIPPED FROM WITHIN BUILDING:
CONTACTS VISIBLE OPEN AND CLOSED: X
BREAKER INTERLOCKED TO ISOLATION X
SWITCH:
POSITIVE POSITION INDICATORS PRESENT: X

INTERLOCKS

CEC RULES: 36-208, 36-214, TABLES: 35

FUSE COMPARTMENT CANNOT BE OPENED X
UNLESS SWITCH IS OFF:
UTILITY METERING SECTION INTERLOCKED X

TO PRIMARY SWITCH:

GROUND FAULT SYSTEM, GROUNDING, AND BONDING
CEC RULES: 36-304, 14-102, TABLES: 52

FALL OF POTENTIAL RESISTANCE: X
ALL GROUNDING/BONDING COMPLETE: X

GF PROTECTION SET @ MAX 1200A OR 3000A FOR 1sec
OPERATION OF GROUND FAULT SYSTEM: X FOR LV SYSTEM RATED >1000A @ P-N > 150V OR >2000A

@ P-N <150V

TRANSFORMER PROTECTION
CEC RULES: 26-252

PRIMARY FUSES ARE SIZED TO NEXT

NOMINAL FUSE SIZE AT 150% FLA: X

XFMR HAS FUSED LB SWITCH, NO MAIN

X VERIFY THERMAL OVERLOAD PROTECTION
SEC. BREAKER, THERMAL OVERLOAD OR

XFMR HAS FUSED L SWITCH, MAIN SEC

BREAKER OR X

XFMR HAS MAIN PRI. BREAKER WITH

APPROPRIATE 50/51 PROTECTION: X

SWITCH, FUSE AND BREAKER RATINGS
CEC RULES: 36-202, 36-204, 14-012

ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 9
PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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ADEQUATE INTERRUPTING CAPACITY: X HV EQUIPMENT MUST MEET UTILITY REQUIREMENTS
WITH REFERENCE TO APPLICABLE CEC RULES FOR
SUITABLE OR THE APPLICATION: X TRANSFORMERS, CAPACITORS, MOTORS, AND OTHER
EQUIPMENT
EQUIPMENT COORDINATION
EQUIPMENT SET PER COORDINATION X
STUDY, BOTH PHASE AND GROUND OC:
SETTINGS OK FOR ARC FLASH: X LOW INSTANTANEOUS SETTINGS ON LOW VOLTAGE
EQUIPMENT GENERALLY RESULT IN A LOWER ARC FLASH
HAZARD
OTHER ITEMS
. EQUIPMENT MUST BE LABELED. GENERIC LABELS ARE
ARC FLASH LABELS PRESENT: X ACCEPTABLE
GROUNDING BALLS IN UTILITY " LINE AND LOAD SIDE OF CURRENT TRANSFORMERS, IF
INCOMING/METERING SECTION: APPLICABLE
MUST BE SEPARATE FROM UTILITY GROUND BUS AND
UTILITY NEUTRAL BUS X BONDED TO GROUND BUS IN INCOMING SECTION WITH
REMOVEABLE LINK
GROUNDING BALLS AND BUS EASILY X
ACCESSIBLE FOR MAINTENANCE:
LIGHTNING ARRESTERS CONNECTED AND X
SIZED CORRECTLY:
3 SPARE FUSES ON SITE: X
TRANSFORMER SEISMICALLY RESTRAINED: X
CABLE PHASING CORRECT —HV AND LV: X

NOTES AND COMMENTS AND RECOMMENDATIONS

PRIME ENGINEERING — REVISION #4.0

ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 10
PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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1.3 CABLE HIPOT TEST

MANUFACTURER: Prysimain Cable MFG. DATE: 2016
CIRCUIT ID: 25/12SES-CB-18 FEEDS TO: 25/12SSSR
CABLE TYPE/INSULATION: Voltalene/Trxple CONDUCTOR SIZE: 250 MCM
TEMPERATURE RATING:: 90°C HUMIDITY - % 70%/19°C
LENGTH: 475M MAXIMUM TEST VOLTAGE: 31 KVAC @ 0.1Hz
AUTHORIZED BY: Steve Frachette (Houle)

VISUAL INSPECTION

PASS/FAIL/N/A PASS/FAIL/N/A
CABLE TERMINATIONS: PASS SHIELD GROUNDING: PASS
STRESS CONES: PASS SHIELD CONTINUITY: PASS
CABLE SUPPORT: PASS
INSULATION RESISTANCE AT 5000 VDC
LINE A TO GROUND: 940GQ LINE A-B WITH C GROUNDED: 1.869TQ
LINE B TO GROUND: 718GQ LINE B-C WITH A GROUNDED: 1.543TQ
LINE C TO GROUND: 2.014TQ LINE C-A WITH B GROUNDED: 1.908TQ
VOLTAGE STEP TEST TIME WITHSTAND TEST
TIME IN TEST KVAC LINE A nF LINE A pA LINE B nF LINE B pA LINE C nF LINE C pA
MINUTES @ 0.1 Hz
1 31 2.04 105 2.04 105 2.04 105
2 31 2.04 105 2.04 105 2.04 105
3 31 2.04 105 2.04 105 2.04 105
4 31 2.04 105 2.04 105 2.04 105
5 31 2.04 105 2.04 105 2.04 105
6 31 2.04 105 2.04 105 2.04 105
7 31 2.04 105 2.04 105 2.04 105
8 31 2.04 105 2.04 105 2.04 105
9 31 2.04 105 2.04 105 2.04 105
10 31 2.04 105 2.04 105 2.04 105
11 31 2.04 105 2.04 105 2.04 105
12 31 2.04 105 2.04 105 2.04 105
13 31 2.04 105 2.04 105 2.04 105
14 31 2.04 105 2.04 105 2.04 105
15 31 2.04 105 2.04 105 2.04 105
AC INSULATION RESISTANCE LINE A LINE B LINE C
@ 0.1 Hz 15 MIN READINGS 2.2 GQ 2.9G0Q 2.2GQ
EQUIPMENT ID
PE-VLF-1, PE-M-12
GENERAL COMMENTS
Test performed with all cables not under test connected to ground.
Concentric neutrals connected to ground at SES during test.
Cold shrink terminations on both ends.
PRIME ENGINEERING — REVISION #4.0
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS Page 11

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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1.4 Switchgear and Switchboard Assemblies
Reference: NETA ATS-2013 Section: 7.1

CIRCUIT ID: 25/12SSSR PHASES: 3
SERIAL #: 37939710-001 WIRES: 3
TYPE: Metal Clad VOLTAGE: 27kV
MANUFACTURER: Square D B.IL: 125kV
MFG. DATE: 2016 POWER FREQUENCY: 60HZ
POWER FUSE SIZE: N/A CONTINUOUS CURRENT: 1200A
CONTROL VOLTAGE: 125VDC MAX INTERUPTING RATING: 40kA
Test and/or Inspection Acceptable Results Result
Compare equipment nameplate data with drawings and specifications Pass/Fail PASS
Inspect physical and mechanical condition Pass/Fail PASS
Inspect anchorage, alignment, grounding and required area clearances Pass/Fail PASS
Verify the unit is clean and all shipping bracing, loose parts, and
documentation shipped inside cubicles have been removed. Pass/Fail PASS
Verify that the fuse and circuit breaker sizes and types correspond to
the drawings and coordination study. Pass/Fail PASS
Verify that the current and voltage transformer ratios correspond to
drawings. Pass/Fail PASS
Verify that the wiring connections are tight and that the wiring is
secure to prevent damage during routine operation of moving parts. Pass/Fail PASS
1. Investigate connection values that
Inspect bolted electrical connections for high resistance using either: deviate more than 50% from
1. Low-resistance ohmmeter similar connections PASS
2. Calibrated torque wrench 2. Torqued to manufacturer’s data or
if absent than use table 100.12

Verify operation and sequencing of interlocking systems.

Pass/Fail PASS
Verify appropriate lubrication on moving current-carrying parts and on
moving and sliding surfaces. Pass/Fail PASS
Inspect insulators for evidence of physical damage or contaminated
surfaces. Pass/Fail PASS
Verify correct barrier and shutter installation and operation. Pass/Fail PASS
Exercise all active components .

Pass/Fail PASS
Inspect mechanical indicating devices for correct operation. Pass/Fail PASS
Verify that filters are in place and vents are clear. Pass/Fail PASS
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 12

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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Perform visual and mechanical inspection of instrument transformers. Pass/Fail PASS
Compare bolted connection resistance
. . values to values of similar connections.
Perform resistance measurements through bolted electrical . . .
. . . Investigate values which deviate from those
connections with a low-resistance ohmmeter o ] PASS
of similar bolted connections by more than
50 percent of the lowest value.
Perform insulation-resistance tests on each bus section, phase-to-
hase and phase-to-ground, for one minute in accordance with Table .
P P g Pass/Fail PASS
100.1
Perform a dielectric withstand voltage test on each bus section, each . . . . .
. . If no evidence of distress or insulation failure
phase-to-ground with phases not under test grounded, in accordance . .
. , ) is observed by the end of the total time of
with manufacturer’s published data. If manufacturer has no L . . .
. . . . . voltage application during the dielectric PASS
recommendation for this test, it shall be in accordance with Table . . .
. ) withstand test, the test specimen is
100.2. The test voltage shall be applied for one minute. .
considered to have passed the test.
Perform electrical tests on instrument transformers .
Pass/Fail PASS
Determine accuracy of all meters and calibrate watthour meters .
¥ Pass/Fail PASS
Control Power Transformers
1. Perform insulation-resistance tests. Perform measurements .
L - . 1. Turns-ratio test results shall not
from winding-to-winding and each winding-to-ground. Test .
. . deviate by more than one-half
voltages shall be in accordance with Table 100.1 unless . .
. e percent from either the adjacent
otherwise specified by the manufacturer. . .
. L coils or the calculated ratio.
2. Perform a turns-ratio test on all tap positions.
3. Perform secondary wiring integrity test. Disconnect .. .
Y & g Y 2. Secondary wiring shall be in
transformer at secondary terminals and connect secondary . . .
accordance with design drawings PASS

wiring to a rated secondary voltage source. Verify correct
potential at all devices.

4. Verify correct secondary voltage by energizing the primary
winding with system voltage. Measure secondary voltage
with the secondary wiring disconnected.

5. Verify correct function of control transfer relays located in
the switchgear with multiple control power sources.

and specifications.

3. Secondary voltage shall be in
accordance with design
specifications.

4. Control transfer relays shall
perform as designed

(Test 4 and 5 N/A)

Voltage Transformers

1. Perform secondary wiring integrity test. Verify correct

1. Secondary wiring shall be in
accordance with design drawings

potential at all devices. and specifications. (Tes:AZS:l/A)
2. Verify secondary voltages by energizing the primary winding 2. Secondary voltage shall be in
with system voltage. accordance with design
specifications
Perform current-injection tests on the entire current circuit in each
section of switchgear.
1. Current-injection tests shall
1. Perform current tests by secondary injection with prove current wiring is in PASS
magnitudes such that a minimum current of 1.0 ampere accordance with design
flows in the secondary circuit. Verify correct magnitude of specifications.
current at each device in the circuit.
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 13

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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GENERAL COMMENTS
No Comments
APRIL 2016 PRIME ENGINEERING — REVISION #4.0
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1.5 25/12SSSR Medium Voltage Switchboard Test and Inspection
MANUFACTURER: Square D MFG. DATE: 2016
EQUIPMENT ID: 25/125SSR NUMBER OF PHASES/WIRES 3/3
TYPE: Metal Enclosed PROTECTION: Digital Relay
SERIAL #: 37939710-001 FAULT BRACING: 40kA
AMPACITY: 1200A VOLTAGE RATING: 27kVv
DIELECTRIC WITHSTAND TEST
TIME:__1min VOLTAGE:___30kVDC _ (All sections connected breakers disconnected and racked out)
Phase Result PASS/FAIL
A-GND 1.5pA PASS
B-GND 1.8pA PASS
C-GND 2.4pA PASS
INSULATION RESISTANCE

Phase Result PASS/FAIL
A-GND >10TQ PASS
B-GND >10TQ PASS
C-GND >10TQ PASS
A-B PHASE >10TQ PASS
B-C PHASE >10TQ PASS
C-A PHASE >10TQ PASS

CONNECTION TIGHTNESS — SEE COMMENTS

Note: All Circuit Breakers Listed Under “Connection” To Be Connected And Closed For Following Tests

Connection A Phase B phase C Phase PASS/FAIL
CB-1 Line — CB-14 Line 0.46mQ 0.44mQ 0.48mQ PASS
CB-2 Line — CB-14 Line 0.44mQ 0.41mQ 0.40mQ PASS
CB-3 Line — CB-14 Line 0.48mQ 0.48mQ 0.49mQ PASS
CB-4 Line — CB-14 Line 0.79mQ 0.68mQ 0.67mQ PASS
CB-5 Line — CB-14 Line 0.81mQ 0.69mQ 0.77mQ PASS
CB-6 Line — CB-14 Line 0.44mQ 0.42mQ 0.41mQ PASS
CB-7 Line — CB-14 Line 0.37mQ 0.36mQ 0.41mQ PASS
CB-8 Line — CB-14 Line 0.45mQ 0.44mQ 0.43mQ PASS
CB-9 Line — CB-14 Line 0.35mQ 0.39mQ 0.39mQ PASS
CB-10 Line — CB-14 Line 0.35mQ 0.36mQ 0.34mQ PASS
CB-11 Line — CB-14 Line 0.83mQ 0.66mQ 0.77mQ PASS
CB-12 Line — CB-14 Line 0.38mQ 0.37mQ 0.37mQ PASS

TEST EQUIPMENT ID

PE-HP-01, PE-D-10, PE-M-10

ENVIRONMENTAL CONDITIONS

INDOORS, DRY

GENERAL COMMENTS

DC Hipot of all sections connected with breakers disconnected and open.

APRIL 2016

| PRIME ENGINEERING — REVISION #4.0

ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS
PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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1.6  25/12PT-1 INSTRUMENT TRANSFORMER TEST

MANUFACTURER: INSTRUMENT TRANSFORMER MFG. DATE: April 26, 2016
CIRCUIT ID: 25/12PT-1 FEEDS TO: Meters & Protection Relays
TYPE: VOLTAGE TRANSFORMER SECONDARY VOLTAGE: 120V
PRIMARY VOLTAGE 14.4kVv/7.2kv ACC. CLASS: Station
VISUAL INSPECTION

LINE A LINE B LINE C
PRIMARY FUSE MODEL #: FCA22 -0,5E FCA22 - 0,5E FCA22 - 0,5E
PRIMARY FUSE AMPACITY: 0.5A 0.5A 0.5A
PRIMARY FUSE RESISTANCE: 550 550 550
CONTROL WIRING: PASS PASS PASS
GROUNDING: PASS PASS PASS
CLEANED: PASS PASS PASS

TRANSFORMER RATIO TEST
LINE A LINE B LINE C
SERIAL #: 54516891 54516890 54516889
RATIO EXCITING RATIO EXCITING RATIO EXCITING
H1-H2:X1-X3 59.922:1 <1 ma 59.907:1 <1 ma 59.931:1 <1 ma
H1-H2:X2-X3 119.83:1 <l ma 119.81:1 <1 ma 119.84:1 <1 ma
POLARITY: PASS PASS PASS
INSULATION RESISTANCE

LINE A LINE B LINE C
TEST VOLTS: 5KVDC 5KVDC 5KvVDC
LEAKAGE CURRENT: 1.112 nA 1.249 nA 1.548 nA
X-GND INSULTATION RESISTANCE: 676 GQ 1.346 TQ 1.099 TQ
H-GND INSULATION RESISTANCE: 4.57 TQ 4.07 TQ 3.289TQ
POLARIZATION INDEX: 2.79 2.95 2.71
DIELECTRIC ABSORPTION RATIO: 1.37 1.34 1.43
X+H-GND: 345 GQ 876 GQ 602 GQ

EQUIPMENT ID
PE-M-10, PE-D-10, PE-T-10
GENERAL COMMENTS
H1-H2:X1-X3=7200-120V
H1-H2:X2-X3=14400-120V
Secondary wiring connected X1-X3 for initial operating voltage at 12.5kV L-L 7.2kV L-G
APRIL 2016 PRIME ENGINEERING — REVISION #4.0
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 16

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.




e) prime

engineering SITE: Esquimalt Graving Dock | LOCATION: SSSR
CLIENT: EECOL DATE: June 2017
ENGINEER. IMPLEMENT. MAINTAIN
TECHNICIAN: | CL, JS,BH | JOB: | 5014.81

1.7 25/12SSSR CB-1 Circuit Breakers, Vacuum, Medium-Voltage
Reference: NETA ATS-2013 Section: 7.6.3

CIRCUIT ID: 25/12SES CB-1 PHASES: 3
SERIAL #: 17 92281 RATED VOLTAGE: 27KV
TYPE: VR B.I.L.: 125KV
MANUFACTURER: SQUARE D POWER FREQUENCY: 60HZ
MFG. DATE: 2016 CONTINUOUS CURRENT: 1200A
CONTROL VOLTAGE: 125VDC MAX INTERUPTING RATING: 40KA
FEEDS TO: T25/12SSSR-1 OPERATION COUNTER: 74
Test and/or Inspection Acceptable Results Result
Compare equipment nameplate data with drawings and
specifications Pass/Fail PASS
Inspect physical and mechanical condition Pass/Fail PASS
Inspect anchorage, alignment, grounding and required area
clearances Pass/Fail PASS
Verify the unit is clean and all shipping bracing, loose parts, and
documentation shipped inside cubicles have been removed. Pass/Fail PASS
Perform all mechanical operation tests on the operating . PASS
mechanism in accordance with manufacturer’s published data. Pass/Fail
Verify cell fit and element alignment Pass/Fail PASS
. . . . . 1. Investigate connection values that
Inspect bolted electrical connections for high resistance using . .
. deviate more than 50% from similar
either: .
. connections. PASS
1. Low-resistance ohmmeter ) .
5> Calibrated toraue wrench 2. Torqued to manufacturer’s data or if
) q absent than use table 100.12.
Verify operation and sequencing of interlocking systems.
Pass/Fail PASS
Verify appropriate lubrication on moving current-carrying parts
and on moving and sliding surfaces. Pass/Fail PASS
. . . . Pass/Fail
Verify racking mechanism operation. PASS
Record as-found and as-left operation counter readings. Operation counter shall advance one digit per PASS
close-open cycle.
Compare bolted connection resistance values to
. . values of similar connections. Investigate values
Perform resistance measurements through bolted electrical . . L
. . . which deviate from those of similar bolted
connections with a low-resistance ohmmeter . PASS
connections by more than 50 percent of the
lowest value.
Perform insulation-resistance tests on each bus section, phase-to-
phase and phase-to-ground, for one minute in accordance with Pass/Fail
PASS
Table 100.1
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 17

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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Microhm or dc millivolt drop values shall not
exceed the high levels of the normal range as
indicated in the manufacturer’s published data.

Perform a contact/pole-resistance test In the absence of manufacturer’s published PASS
data, investigate values that deviate from
adjacent poles or similar breakers by more than
50 percent of the lowest value.
. . . - Minimum pickup voltage of the trip and close
Perform minimum pickup voltage tests on trip and close coils in . )
. ) . coils shall conform to the manufacturer’s PASS
accordance with manufacturer’s published data. .
published data.
Verify correct operation of any auxiliary features such as electrical | Auxiliary features shall operate in accordance PASS
close and trip operation, trip-free, and anti-pump function. with manufacturer’s published data.
Trip circuit breaker by operation of each protective device. Reset Protective devices shall operate the breaker per PASS
all trip logs and indicators system design.
If no evidence of distress or insulation failure is
. L . . observed by the end of the total time of voltage
Perform a dielectric withstand voltage test in accordance with - - . .
, . application during the vacuum bottle integrity PASS
manufacturer’s published data. . . .
test, the test specimen is considered to have
passed the test.
If no evidence of distress or insulation failure is
Perform vacuum bottle integrity (dielectric withstand voltage) test | observed by the end of the total time of voltage
across each vacuum bottle with the breaker in the open position in | application during the vacuum bottle integrity PASS
strict accordance with manufacturer’s published data. test, the test specimen is considered to have
passed the test.
Verify Heaters are operational Pass/Fail N/A
GENERAL COMMENTS
APRIL 2016 PRIME ENGINEERING — REVISION #4.0
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 18
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1.8 25/12SSSR CB-1 MEDIUM VOLTAGE CIRCUIT BREAKER TEST AND INSPECTION
CIRCUIT ID: 25/12SSSR CB-1 FEEDS TO: T25/125SSR-1 | MANUFACTURER: SQUARE D
MFG DATE: 2016 TYPE: VR INTERRUPTING CAPACITY: 40KA
SERIAL #: 17 92281 STYLE: VACUUM CONTROL VOLTAGE: 125VDC
INTERLOCK KEY #: NA RATED CURRENT: 1200A OPERATION COUNTER: 74
B.IL.: 125KV RATED VOLTAGE: 27KV
VISUAL INSPECTIONS
PASS/FAIL/N/A NOTES
OPERATION OF INTERLOCKS: PASS
CONDITION OF BREAKER CELLS: PASS
RACKING MECHANISM OF RAILS: PASS
SIGNS OF OVERHEATING: NA NEW
CONDITION OF FINGERS AND CLUSTERS: PASS
OPERATION OF SHUTTERS: PASS
GROUND CONNECTIONS: PASS
LUBRICATION OF MECHANISM: PASS
CONNECTIONS TORQUED: PASS
SECONDARY WIRING: PASS
SPRINGS / PUFFERS / DAMPERS: PASS
AUXILIARY CONTACTS: PASS HIGHEST RESISTANCE: 20
CONTACT AND INSULATION TESTING
CONTACT TESTING LINE A LINE B LINE C

CONTACT RESISTANCE: 16.1pQ 17.7 pQ 17.9 uQ
CONTACT OPENING TIME: 28.5ms 28.3ms 28.0 ms
CONTACT CLOSING TIME: 51.0 ms 51.0 ms 51.0 ms
WEAR INDICATORS: PASS PASS PASS

INSULATION TESTING TEST VOLTAGE LINE A LINE B LINE C
LINE TO LINE: 5KVDC >10 TQ >10TQ >10TQ
LINE TO GROUND: 5KVDC >10TQ >10TQ >10TQ
ACROSS CONTACTS: 5KVDC >10 TQ >10TQ >10TQ
WITHSTAND TEST ACROSS CONTACTS: 45KVAC 15 mA 15 mA 15 mA

BREAKER OPERATOR AND CONTROLS TEST
PASS FAIL N/A OHMS RATED VOLTS PICKUP VOLTS
CLOSING COIL: X 177.4 140 VDC 100 VDC
OPENING COIL: X 186.7 140 VDC 70 VDC
TRIPPING COIL: NA - - -
MOTOR CHARGING: X 9.13 125V DC 100 VDC
EQUIPMENT ID
PE-M-10, PE-D-10, PE-HP-02, PE-BCT-1
GENERAL COMMENTS
APRIL 2016 PRIME ENGINEERING — REVISION #4.0
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 19

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.




(o) prime

Esquimalt Graving Dock | LOCATION: SSSR

CLIENT: EECOL

DATE: June 2017

ENGINEER.IMPLEMENT. MAINTAIN

TECHNICIAN: | CL, JS,BH

| JOB: | 5014.81

1.9 25/12SA-1 Surge Arresters, Medium- and High-Voltage
Reference: NETA ATS-2013 Section: 7.19.2

CIRCUIT ID: 25/12SA-1
MANUFACTURER: GENERAL ELECTRIC
MFG. DATE: 2016
MCOV: 7.65 KV
VOLTAGE CLASS: 9.0 KV
SERIAL #: NO DATA
MODEL #: 9L20FXX009XHS
CURRENT RATING: 16.1kA Pressure Relief
TYPE: DISTRIBUTION
INSULATION MATERIAL: METAL OXIDE
Test and/or Inspection Acceptable Results Result
C i t late data with drawi d
om.p.are .eqmpmen nameplate data with drawings an Pass/Fail PASS
specifications
Inspect physical and mechanical condition Pass/Fail PASS
Inspect anchorage, alignment, grounding and required area Pass/Fail PASS
clearances
Verify arresters are clean Pass/Fail PASS
Inspect bolted electrical connections for high resistance using Investigate connection values
either: that deviate more than 50%
1. Low-resistance ohmmeter from similar connections
. , PASS
2. Calibrated torque wrench Torqued to manufacturer’s
data or if absent than use table
100.12
Verify that the ground lead on each device is individually Pass/Fail PASS
attached to a ground bus or electrode
If present,'verlfy that the stroke counter is correctly mounted Pass/Fail N/A
and electrically connected
Perform resistance measurements through bolted connections Investigate connection values that
with a low-resistance ohnmmeter if applicable deviate more than 50% from similar PASS
connections
Perform insulation-resistance tests for one minute on each Insulation-resistance values should be
arrestor phase to ground above manufacturers limits or if absent, PASS
greater than table 100.1
Test grounding connection in accordance with section 2.1.8 Resistance between the arrester ground
terminal and the ground system should PASS
be less than 0.5 ohms
GENERAL COMMENTS
APRIL 2016 PRIME ENGINEERING — REVISION #4.0
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS Page 20

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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SITE: Esquimalt Graving Dock | LOCATION: SSSR
CLIENT: EECOL DATE: June 2017
TECHNICIAN: | CL, JS,BH | JOB: | 5014.81

1.10 25/12SA-1 SURGE ARRESTER TEST AND INSPECTION

CIRCUIT ID: 25/12SA-1
MANUFACTURER: GENERAL ELECTRIC
MFG. DATE: 2016
MCOV: 7.65 KV
VOLTAGE CLASS: 9.0 KV
SERIAL #: NO DATA
MODEL #: 9L20FXX009XHS
CURRENT RATING: 16.1kA Pressure Relief
TYPE: DISTRIBUTION

PHYSICAL INSPECTION

PASS/FAIL/N/A COMMENTS
ANCHORAGE: PASS
CLEANLINESS: PASS
OVERALL CONDITION: PASS
BOND CONNECTIONS: PASS
BONDING METHOD: PASS
CONNECTIONS TIGHT: PASS

TESTING
PASS | FAIL N/A COMMENTS
INSULATION TEST — HV — GND TEST
VOLTAGE: 5000VDC X A: 410GQ B: 301GQ C: 402GQ
BOND CONTINUITY ~ ARRESTER ~MAIN | A:>0.50B: 50.50mQ C: 5050 m0
EQUIPMENT ID

PE-M-10, PE-D-10

GENERAL COMMENTS/ENVIRONMENTAL CONDITIONS

APRIL 2016

PRIME ENGINEERING — REVISION #4.0

ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS
PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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engineering SITE: Esquimalt Graving Dock | LOCATION: SSSR
CLIENT: EECOL DATE: June 2017
ENGINEER. IMPLEMENT. MAINTAIN
TECHNICIAN: | CL, JS,BH | JOB: | 5014.81

1.11 25/12SSSR ES-1 Switches, Air, Medium-Voltage, Metal Enclosed
Reference: NETA ATS-2013 Section: 7.5.1.2

CIRCUIT ID: 25/12SES ES-1 PHASES: 3
SERIAL #: 1274676/14 RATED VOLTAGE: 24KV
TYPE: OJWN 24/63A260 STYLE: N/A
MANUFACTURER: ABB MOM: 63KA
MFG. DATE: 2016 CONTINUOQUS CURRENT: N/A
Test and/or Inspection Acceptable Results Result
Com_p_are _equipment nameplate data with drawings and Pass/Fail PASS
specifications
Inspect physical and mechanical condition Pass/Fail PASS
Inspect anchorage, alignment, grounding and required area pass/Fail PASS
clearances
Verify the ur?lt is cI_ean ar_1d jall shlpplng bracing, loose parts, and Pass/Fail PASS
documentation shipped inside cubicles have been removed.
}/enfy correct bIad.e alignment, bIa(lje penetraFlon, travel stops, arc Pass/Fail PASS
interrupter operation, and mechanical operation.
Verify t.hat.fuse sizes and type.s arfe in accordance with drawings, Pass/Fail N/A
short-circuit study, and coordination study.
Verify correct phase barrier installation. Pass/Fail PASS
Inspect bolted electrical connections for high resistance using Investigate connection values that deviate more PASS
low-resistance ohmmeter than 50% from similar connections.
Verify operation and sequencing of interlocking systems. Pass/Fail PASS
Verify apprqpriate Iut?ri_cation on moving current-carrying parts Pass/Fail PASS
and on moving and sliding surfaces.
Perform resistance measurements through bolted electrical Compare bolted connection resistance values to
connections with a low-resistance ohmmeter values of similar connections. Investigate values
which deviate from those of similar bolted PASS
connections by more than 50 percent of the
lowest value.
Perform insulation-resistance tests on each bus section, phase-to-
phase and phase-to-ground, for one minute in accordance with Pass/Fail PASS
Table 100.1
Measure contact resistance across each switchblade and fuse Microhm or dc millivolt drop values shall not
holder. exceed the high levels of the normal range as
indicated in the manufacturer’s published data.
In the absence of manufacturer’s published PASS
data, investigate values that deviate from
adjacent poles or similar breakers by more than
50 percent of the lowest value.
Perform a dielectric withstand voltage test on each pole with If no evidence of distress or insulation failure is
switch closed. Test each pole-to ground with all other poles observed by the end of the total time of voltage
grounded. Test voltage shall be in accordance with manufacturer’s | application during the dielectric withstand test, PASS
published data. the test specimen is considered to have passed
the test.
GENERAL COMMENTS
APRIL 2016 PRIME ENGINEERING — REVISION #4.0
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 22

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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SITE: Esquimalt Graving Dock | LOCATION: SSSR
CLIENT: EECOL DATE: June 2017
TECHNICIAN: | CL, JS,BH JOB: | 5014.81

1.12 25/12SSSR ES-1 MEDIUM VOLTAGE EARTHING SWITCH TEST AND INSPECTION

CIRCUIT ID: 25/12SSSR ES-1 MOM RATING: 63KA
MANUFACTURER: ABB MFG. DATE: 2016
TYPE: OJWN 24/63A260 SERIAL #: 1274676/14
STYLE: N/A VOLTAGE RATING: 24KV
BIL: N/A CURRENT RATING: N/A
VISUAL INSPECTION
PASS/FAIL/N/A NOTES
MECHANICAL LOCK: PASS
INSULATORS: PASS
CONTROL: PASS
CONNECTIONS TORQUED: PASS
BLADE ALIGNMENT: PASS LUBRICATED: YES NO I
BLADE OPERATING ARMS: PASS LUBRICATED: YES NO I
WARNING SIGNS: PASS
BUS AND INSULATION: PASS
OPERATION COUNTER: N/A
BONDING: PASS
ANCHORAGE: PASS
CLEARANCES: PASS
INDICATION/ CONTROL DEVICES: PASS
CLEANLINESS: PASS
CONTACT TESTING
TEST CURRENT LINE A LINE B LINE C
LINE TO GROUND: 10ADC 0.3mQ 0.3mQ 0.3mQ
INSULATION TESTING
TEST VOTLAGE LINE A LINE B LINE C
ACROSS CONTACTS: 5kvDC 610GQ 741GQ 1032GQ
OVER POTENTIAL TEST: 50kVAC 0.4mA 0.4mA 0.4mA
EQUIPMENT ID
PE-M-10, PE-D-10, PE-HP-02
GENERAL COMMENTS
PRIME ENGINEERING — REVISION #4.0
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 23

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.




e) prime

engineering SITE: Esquimalt Graving Dock | LOCATION: SSSR
CLIENT: EECOL DATE: June 2017
ENGINEER. IMPLEMENT. MAINTAIN
TECHNICIAN: | CL, JS,BH | JOB: | 5014.81

1.13 25/12SSSR CB-2 Circuit Breakers, Vacuum, Medium-Voltage
Reference: NETA ATS-2013 Section: 7.6.3

CIRCUIT ID: 25/12SSSR CB-2 PHASES: 3
SERIAL #: 17 92278 RATED VOLTAGE: 27KV
TYPE: VR B.l.L.: 125KV
MANUFACTURER: SQUARE D POWER FREQUENCY: 60HZ
MFG. DATE: 2016 CONTINUOUS CURRENT: 1200A
CONTROL VOLTAGE: 125vDC MAX INTERUPTING RATING: 40KA
FEEDS TO: T25/12SSSR-2 OPERATION COUNTER: 74
Test and/or Inspection Acceptable Results Result
Compare equipment nameplate data with drawings and PASS
specifications Pass/Fail
Inspect physical and mechanical condition Pass/Fail PASS
Inspect anchorage, alignment, grounding and required area PASS
clearances Pass/Fail
Verify the unit is clean and all shipping bracing, loose parts, and PASS
documentation shipped inside cubicles have been removed. Pass/Fail
Perform all mechanical operation tests on the operating . PASS
mechanism in accordance with manufacturer’s published data. Pass/Fail
Verify cell fit and element alignment Pass/Fail PASS
. . . . . 1. Investigate connection values that PASS
Inspect bolted electrical connections for high resistance using . .
either: deviate more than 50% from similar
1. Low-resistance ohmmeter connections.
2' Calibrated toraue wrench 2. Torqued to manufacturer’s data or if
) q absent than use table 100.12.
Verify operation and sequencing of interlocking systems. PASS
Pass/Fail
Verify appropriate lubrication on moving current-carrying parts PASS
and on moving and sliding surfaces. Pass/Fail
. . . . Pass/Fail PASS
Verify racking mechanism operation.
Record as-found and as-left operation counter readings. Operation counter shall advance one digit per PASS
close-open cycle.
Compare bolted connection resistance values to PASS
. . values of similar connections. Investigate values
Perform resistance measurements through bolted electrical . . L
. . . which deviate from those of similar bolted
connections with a low-resistance ohmmeter .
connections by more than 50 percent of the
lowest value.
Perform insulation-resistance tests on each bus section, phase-to- PASS
phase and phase-to-ground, for one minute in accordance with Pass/Fail
Table 100.1
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 24

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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engineering SITE: Esquimalt Graving Dock | LOCATION: SSSR
CLIENT: EECOL DATE: June 2017
ENGINEER. IMPLEMENT. MAINTAIN
TECHNICIAN: | CL, JS,BH JOB: | 5014.81
Microhm or dc millivolt drop values shall not PASS
exceed the high levels of the normal range as
indicated in the manufacturer’s published data.
Perform a contact/pole-resistance test In the absence of manufacturer’s published
data, investigate values that deviate from
adjacent poles or similar breakers by more than
50 percent of the lowest value.
. . . g Minimum pickup voltage of the trip and close PASS
Perform minimum pickup voltage tests on trip and close coils in . )
. ) . coils shall conform to the manufacturer’s
accordance with manufacturer’s published data. .
published data.
Verify correct operation of any auxiliary features such as electrical | Auxiliary features shall operate in accordance PASS
close and trip operation, trip-free, and antipump function. with manufacturer’s published data.
Trip circuit breaker by operation of each protective device. Reset Protective devices shall operate the breaker per PASS
all trip logs and indicators system design.
If no evidence of distress or insulation failure is PASS
. L . . observed by the end of the total time of voltage
Perform a dielectric withstand voltage test in accordance with - - . .
, . application during the vacuum bottle integrity
manufacturer’s published data. . . .
test, the test specimen is considered to have
passed the test.
If no evidence of distress or insulation failure is PASS
Perform vacuum bottle integrity (dielectric withstand voltage) test | observed by the end of the total time of voltage
across each vacuum bottle with the breaker in the open position in | application during the vacuum bottle integrity
strict accordance with manufacturer’s published data. test, the test specimen is considered to have
passed the test.
Verify Heaters are operational Pass/Fail N/A
GENERAL COMMENTS
APRIL 2016 PRIME ENGINEERING — REVISION #4.0
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 25

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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SITE: Esquimalt Graving Dock | LOCATION: SSSR
CLIENT: EECOL DATE: June 2017
TECHNICIAN: | CL, JS,BH JOB: | 5014.81

1.14 25/12SSSR CB-2 MEDIUM VOLTAGE CIRCUIT BREAKER TEST AND INSPECTION

CIRCUIT ID: 25/12SSSR CB-2 FEEDS TO: T25/12SSSR-2 | MANUFACTURER: SQUARE D
MFG DATE: 2016 TYPE: VR INTERRUPTING CAPACITY: 40KA
SERIAL #: 17 92278 STYLE: VACUUM CONTROL VOLTAGE: 125VDC
INTERLOCK KEY #: NA RATED CURRENT: 1200A OPERATION COUNTER: 74
B.IL.: 125KV RATED VOLTAGE: 27KV
VISUAL INSPECTIONS
PASS/FAIL/N/A NOTES
OPERATION OF INTERLOCKS: PASS
CONDITION OF BREAKER CELLS: PASS
RACKING MECHANISM OF RAILS: PASS
SIGNS OF OVERHEATING: NA NEW
CONDITION OF FINGERS AND CLUSTERS: PASS
OPERATION OF SHUTTERS: PASS
GROUND CONNECTIONS: PASS
LUBRICATION OF MECHANISM: PASS
CONNECTIONS TORQUED: PASS
SECONDARY WIRING: PASS
SPRINGS / PUFFERS / DAMPERS: PASS
AUXILIARY CONTACTS: PASS HIGHEST RESISTANCE: 0.20
CONTACT AND INSULATION TESTING
CONTACT TESTING LINE A LINE B LINE C

CONTACT RESISTANCE: 17 uQ 17 uQ 16 uQ
CONTACT OPENING TIME: 28.0 ms 28.0 ms 28.0 ms
CONTACT CLOSING TIME: 51.0 ms 51.0 ms 50.5 ms
WEAR INDICATORS: PASS PASS PASS

INSULATION TESTING TEST VOLTAGE LINE A LINE B LINE C
LINE TO LINE: 5KVDC >10 TQ >10TQ >10TQ
LINE TO GROUND: 5KVDC >10TQ >10TQ >10TQ
ACROSS CONTACTS: 5KVDC >10 TQ >10TQ >10TQ
WITHSTAND TEST ACROSS CONTACTS: 45KVAC 15 mA 16 mA 15 mA

BREAKER OPERATOR AND CONTROLS TEST
PASS FAIL N/A OHMS RATED VOLTS PICKUP VOLTS
CLOSING COIL: X 9.9 140 VDC 100 VDC
OPENING COIL: X 177.8 140 VDC 70 VDC
TRIPPING COIL: NA - - -
MOTOR CHARGING: X 182.3 125V DC 100 VDC
EQUIPMENT ID
PE-M-10, PE-D-10, PE-HP-02, PE-BCT-1
GENERAL COMMENTS
APRIL 2016 PRIME ENGINEERING — REVISION #4.0
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 26

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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SITE: Esquimalt Graving Dock | LOCATION: SSSR

CLIENT: EECOL DATE: June 2017
ENGINEER. IMPLEMENT. MAINTAIN

TECHNICIAN: | CL, JS,BH | JOB: | 5014.81

1.15 25/12SA-2 Surge Arresters, Medium- and High-Voltage

Reference: NETA ATS-2013 Section: 7.19.2

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.

CIRCUIT ID: 25/12SA-2
MANUFACTURER: GENERAL ELECTRIC
MFG. DATE: 2016
MCOV: 7.65 KV
VOLTAGE CLASS: 9.0 KV
SERIAL #: NO DATA
MODEL #: 9L20FXX009XHS
CURRENT RATING: 16.1kA Pressure Relief
TYPE: DISTRIBUTION
INSULATION MATERIAL: METAL OXIDE
Test and/or Inspection Acceptable Results Result
C i t late data with drawi d
om.p.are .eqmpmen nameplate data with drawings an Pass/Fail PASS
specifications
Inspect physical and mechanical condition Pass/Fail PASS
Inspect anchorage, alignment, grounding and required area Pass/Fail PASS
clearances
Verify arresters are clean Pass/Fail PASS
Inspect bolted electrical connections for high resistance using 3. Investigate connection values
either: that deviate more than 50%
3. Low-resistance ohmmeter from similar connections PASS
4. Calibrated torque wrench 4. Torqued to manufacturer’s
data or if absent than use table
100.12
Verify that the ground lead on each device is individually Pass/Fail PASS
attached to a ground bus or electrode
If present,'verlfy that the stroke counter is correctly mounted Pass/Fail N/A
and electrically connected
Perform resistance measurements through bolted connections Investigate connection values that
with a low-resistance ohnmmeter if applicable deviate more than 50% from similar PASS
connections
Perform insulation-resistance tests for one minute on each Insulation-resistance values should be
arrestor phase to ground above manufacturers limits or if absent, PASS
greater than table 100.1
Test grounding connection in accordance with section 2.1.8 Resistance between the arrester ground
terminal and the ground system should PASS
be less than 0.5 ohms
GENERAL COMMENTS
APRIL 2016 PRIME ENGINEERING — REVISION #4.0
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS Page 27
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SITE: Esquimalt Graving Dock | LOCATION: SSSR
CLIENT: EECOL DATE: June 2017
TECHNICIAN: | CL, JS,BH | JOB: | 5014.81

1.16 25/12SA-2 SURGE ARRESTER TEST AND INSPECTION

CIRCUIT ID: 25/12SA-2
MANUFACTURER: GENERAL ELECTRIC
MFG. DATE: 2016
MCOV: 7.65 KV
VOLTAGE CLASS: 9.0 KV
SERIAL #: NO DATA
MODEL #: 9L20FXX009XHS
CURRENT RATING: 16.1kA Pressure Relief
TYPE: DISTRIBUTION

PHYSICAL INSPECTION

PASS/FAIL/N/A COMMENTS
ANCHORAGE: PASS
CLEANLINESS: PASS
OVERALL CONDITION: PASS
BOND CONNECTIONS: PASS
BONDING METHOD: PASS
CONNECTIONS TIGHT: PASS

TESTING
PASS | FAIL N/A COMMENTS
INSULATION TEST — HV — GND TEST
VOLTAGE: 5000VDC X A: 395GQ B: 355GQ C: 319GQ
BOND CONTINUITY ~ ARRESTER ~MAIN | A:>0.50B: 50.50mQ C: 5050 m0
EQUIPMENT ID

PE-M-10, PE-D-10

GENERAL COMMENTS/ENVIRONMENTAL CONDITIONS

APRIL 2016

PRIME ENGINEERING — REVISION #4.0

ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS
PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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CLIENT: EECOL DATE: June 2017
ENGINEER. IMPLEMENT. MAINTAIN
TECHNICIAN: | CL, JS,BH | JOB: | 5014.81

1.17 25/12SSSR ES-2 Switches, Air, Medium-Voltage, Metal Enclosed
Reference: NETA ATS-2013 Section: 7.5.1.2

CIRCUIT ID: 25/12SSSR ES-2 PHASES: 3
SERIAL #: 1274676/2 RATED VOLTAGE: 24KV
TYPE: OJWN 24/63A260 STYLE: N/A
MANUFACTURER: ABB MOM: 63KA
MFG. DATE: 2016 CONTINUOQUS CURRENT: N/A
Test and/or Inspection Acceptable Results Result

Compare equipment nameplate data with drawings and Pass/Fail PASS
specifications
Inspect physical and mechanical condition Pass/Fail PASS
Inspect anchorage, alignment, grounding and required area Pass/Fail PASS
clearances
Verify the unit is clean and all shipping bracing, loose parts, and Pass/Fail PASS
documentation shipped inside cubicles have been removed.
Verify correct blade alignment, blade penetration, travel stops, arc Pass/Fail PASS
interrupter operation, and mechanical operation.
Verify that fuse sizes and types are in accordance with drawings, Pass/Fail N/A
short-circuit study, and coordination study.
Verify correct phase barrier installation. Pass/Fail PASS
Inspect bolted electrical connections for high resistance using Investigate connection values that deviate more PASS
low-resistance ohmmeter than 50% from similar connections.
Verify operation and sequencing of interlocking systems. Pass/Fail PASS
Verify appropriate lubrication on moving current-carrying parts Pass/Fail PASS
and on moving and sliding surfaces.
Perform resistance measurements through bolted electrical Compare bolted connection resistance values to PASS
connections with a low-resistance ohmmeter values of similar connections. Investigate values

which deviate from those of similar bolted

connections by more than 50 percent of the

lowest value.
Perform insulation-resistance tests on each bus section, phase-to- Pass/Fail PASS
phase and phase-to-ground, for one minute in accordance with
Table 100.1
Measure contact resistance across each switchblade and fuse Microhm or dc millivolt drop values shall not PASS
holder. exceed the high levels of the normal range as

indicated in the manufacturer’s published data.

In the absence of manufacturer’s published

data, investigate values that deviate from

adjacent poles or similar breakers by more than

50 percent of the lowest value.
Perform a dielectric withstand voltage test on each pole with If no evidence of distress or insulation failure is PASS
switch closed. Test each pole-to ground with all other poles observed by the end of the total time of voltage
grounded. Test voltage shall be in accordance with manufacturer’s | application during the dielectric withstand test,
published data. the test specimen is considered to have passed

the test.

GENERAL COMMENTS
APRIL 2016 PRIME ENGINEERING — REVISION #4.0

ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 29

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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SITE: Esquimalt Graving Dock | LOCATION: SSSR
CLIENT: EECOL DATE: June 2017
TECHNICIAN: | CL, JS,BH JOB: | 5014.81

1.18 25/12SSSR ES-2 MEDIUM VOLTAGE EARTHING SWITCH TEST AND INSPECTION

CIRCUIT ID: 25/12SSSR ES-2 MOM RATING: 63KA
MANUFACTURER: ABB MFG. DATE: 2016
TYPE: OJWN 24/63A260 SERIAL #: 1274676/2
STYLE: N/A VOLTAGE RATING: 24KV
BIL: N/A CURRENT RATING: N/A
VISUAL INSPECTION
PASS/FAIL/N/A NOTES
MECHANICAL LOCK: PASS INTERLOCK KEY NUMBER:
INSULATORS: PASS
CONTROL: PASS
CONNECTIONS TORQUED: PASS
BLADE ALIGNMENT: PASS LUBRICATED: YES NO I
BLADE OPERATING ARMS: PASS LUBRICATED: YES NO I
WARNING SIGNS: PASS
BUS AND INSULATION: PASS
OPERATION COUNTER: N/A
BONDING: PASS
ANCHORAGE: PASS
CLEARANCES: PASS
INDICATION/ CONTROL DEVICES: PASS
CLEANLINESS: PASS
CONTACT TESTING

TEST CURRENT LINE A LINE B LINE C

LINE TO GROUND: 10ADC 0.51mQ 0.55mQ 0.52mQ
INSULATION TESTING

TEST VOTLAGE LINE A LINE B LINE C
ACROSS CONTACTS: 5kvDC 778GQ 699GQ 987GQ
OVER POTENTIAL TEST: 50kVAC 0.4mA 0.4mA 0.4mA

EQUIPMENT ID
PE-M-10, PE-D-10, PE-HP-02
GENERAL COMMENTS
PRIME ENGINEERING — REVISION #4.0

ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 30

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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engineering SITE: Esquimalt Graving Dock | LOCATION: SSSR
CLIENT: EECOL DATE: June 2017
ENGINEER. IMPLEMENT. MAINTAIN
TECHNICIAN: | CL, JS,BH JOB: | 5014.81

1.19 25/12SSSR CB-3 Circuit Breakers, Vacuum, Medium-Voltage
Reference: NETA ATS-2013 Section: 7.6.3

CIRCUIT ID: 25/12SSSR CB-3 PHASES: 3
SERIAL #: 17 92286 RATED VOLTAGE: 27KV
TYPE: VR B.l.L.: 125KV
MANUFACTURER: SQUARE D POWER FREQUENCY: 60HZ
MFG. DATE: 2016 CONTINUOUS CURRENT: 1200A
CONTROL VOLTAGE: 125vDC MAX INTERUPTING RATING: 40KA
FEEDS TO: SPARE OPERATION COUNTER: 76
Test and/or Inspection Acceptable Results Result
Compare equipment nameplate data with drawings and PASS
specifications Pass/Fail
Inspect physical and mechanical condition Pass/Fail PASS
Inspect anchorage, alignment, grounding and required area PASS
clearances Pass/Fail
Verify the unit is clean and all shipping bracing, loose parts, and PASS
documentation shipped inside cubicles have been removed. Pass/Fail
Perform all mechanical operation tests on the operating . PASS
mechanism in accordance with manufacturer’s published data. Pass/Fail
Verify cell fit and element alignment Pass/Fail PASS
. . . . . 1. Investigate connection values that PASS
Inspect bolted electrical connections for high resistance using . .
either: deviate more than 50% from similar
1. Low-resistance ohmmeter connections.
2' Calibrated toraue wrench 2. Torqued to manufacturer’s data or if
) q absent than use table 100.12.
Verify operation and sequencing of interlocking systems. PASS
Pass/Fail
Verify appropriate lubrication on moving current-carrying parts PASS
and on moving and sliding surfaces. Pass/Fail
. . . . Pass/Fail PASS
Verify racking mechanism operation.
Record as-found and as-left operation counter readings. Operation counter shall advance one digit per PASS
close-open cycle.
Compare bolted connection resistance values to PASS
. . values of similar connections. Investigate values
Perform resistance measurements through bolted electrical . . L
. . . which deviate from those of similar bolted
connections with a low-resistance ohmmeter .
connections by more than 50 percent of the
lowest value.
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 31

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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Perform insulation-resistance tests on each bus section, phase-to- PASS
phase and phase-to-ground, for one minute in accordance with Pass/Fail
Table 100.1
Microhm or dc millivolt drop values shall not PASS
exceed the high levels of the normal range as
indicated in the manufacturer’s published data.
Perform a contact/pole-resistance test In the absence of manufacturer’s published
data, investigate values that deviate from
adjacent poles or similar breakers by more than
50 percent of the lowest value.
. . . g Minimum pickup voltage of the trip and close PASS
Perform minimum pickup voltage tests on trip and close coils in . )
. ) . coils shall conform to the manufacturer’s
accordance with manufacturer’s published data. .
published data.
Verify correct operation of any auxiliary features such as electrical | Auxiliary features shall operate in accordance PASS
close and trip operation, trip-free, and antipump function. with manufacturer’s published data.
Trip circuit breaker by operation of each protective device. Reset Protective devices shall operate the breaker per PASS
all trip logs and indicators system design.
If no evidence of distress or insulation failure is PASS
. L . . observed by the end of the total time of voltage
Perform a dielectric withstand voltage test in accordance with o . . .
R . application during the vacuum bottle integrity
manufacturer’s published data. . . -
test, the test specimen is considered to have
passed the test.
If no evidence of distress or insulation failure is PASS
Perform vacuum bottle integrity (dielectric withstand voltage) test | observed by the end of the total time of voltage
across each vacuum bottle with the breaker in the open position in | application during the vacuum bottle integrity
strict accordance with manufacturer’s published data. test, the test specimen is considered to have
passed the test.
Verify Heaters are operational Pass/Fail N/A
GENERAL COMMENTS
APRIL 2016 PRIME ENGINEERING — REVISION #4.0
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 32

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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CLIENT: EECOL DATE: June 2017
TECHNICIAN: | CL, JS,BH JOB: | 5014.81

1.20 25/12SSSR CB-3 MEDIUM VOLTAGE CIRCUIT BREAKER TEST AND INSPECTION

CIRCUIT ID: 25/12SSSR CB-3 FEEDS TO: SPARE MANUFACTURER: SQUARE D
MFG DATE: 2016 TYPE: VR INTERRUPTING CAPACITY: 40KA
SERIAL #: 17 92286 STYLE: VACUUM CONTROL VOLTAGE: 125VDC
INTERLOCK KEY #: NA RATED CURRENT: 1200A OPERATION COUNTER: 76
B.IL: 125KV RATED VOLTAGE: 27KV
VISUAL INSPECTIONS
PASS/FAIL/N/A NOTES
OPERATION OF INTERLOCKS: PASS
CONDITION OF BREAKER CELLS: PASS
RACKING MECHANISM OF RAILS: PASS
SIGNS OF OVERHEATING: NA NEW
CONDITION OF FINGERS AND CLUSTERS: PASS
OPERATION OF SHUTTERS: PASS
GROUND CONNECTIONS: PASS
LUBRICATION OF MECHANISM: PASS
CONNECTIONS TORQUED: PASS
SECONDARY WIRING: PASS
SPRINGS / PUFFERS / DAMPERS: PASS
AUXILIARY CONTACTS: PASS HIGHEST RESISTANCE: 0.20
CONTACT AND INSULATION TESTING
CONTACT TESTING LINE A LINE B LINEC
CONTACT RESISTANCE: 20.1 p0 22.3u0 19.9 uQ
CONTACT OPENING TIME: 28.0ms 28.0ms 27.5ms
CONTACT CLOSING TIME: 51.0 ms 51.6 ms 51.7 ms
WEAR INDICATORS: PASS PASS PASS
INSULATION TESTING TEST VOLTAGE LINE A LINE B LINEC
LINE TO LINE: 5KVDC 8.90TQ >10TQ >10TQ
LINE TO GROUND: 5KVDC 6.15TQ >10TQ 7.12TQ
ACROSS CONTACTS: 5KVDC >10TQ >10TQ >10TQ
WITHSTAND TEST ACROSS CONTACTS: 45KVAC 15 mA 15mA 17 mA
BREAKER OPERATOR AND CONTROLS TEST
PASS FAIL N/A OHMS RATED VOLTS PICKUP VOLTS
CLOSING COIL: X 178.3 140 VDC 100 VDC
OPENING COIL: X 177.4 140 VDC 70 VDC
TRIPPING COIL: NA - - -
MOTOR CHARGING: X 9.6 125V DC 100 VDC
EQUIPMENT ID
PE-M-10, PE-D-10, PE-HP-02, PE-HP-02
GENERAL COMMENTS
APRIL 2016 PRIME ENGINEERING — REVISION #4.0
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 33

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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1.21 25/12SA-3 Surge Arresters, Medium- and High-Voltage

Reference: NETA ATS-2013 Section: 7.19.2

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.

CIRCUIT ID: 25/12SA-3
MANUFACTURER: GENERAL ELECTRIC
MFG. DATE: 2016
MCOV: 7.65 KV
VOLTAGE CLASS: 9.0 KV
SERIAL #: NO DATA
MODEL #: 9L20FXX009XHS
CURRENT RATING: 16.1kA Pressure Relief
TYPE: DISTRIBUTION
INSULATION MATERIAL: METAL OXIDE
Test and/or Inspection Acceptable Results Result
C i t late data with drawi d
om.p.are .eqmpmen nameplate data with drawings an Pass/Fail PASS
specifications
Inspect physical and mechanical condition Pass/Fail PASS
Inspect anchorage, alignment, grounding and required area Pass/Fail PASS
clearances
Verify arresters are clean Pass/Fail PASS
Inspect bolted electrical connections for high resistance using 5. Investigate connection values
either: that deviate more than 50%
5. Low-resistance ohmmeter from similar connections PASS
6. Calibrated torque wrench 6. Torqued to manufacturer’s
data or if absent than use table
100.12
Verify that the ground lead on each device is individually Pass/Fail PASS
attached to a ground bus or electrode
If present,'verlfy that the stroke counter is correctly mounted Pass/Fail N/A
and electrically connected
Perform resistance measurements through bolted connections Investigate connection values that
with a low-resistance ohnmmeter if applicable deviate more than 50% from similar PASS
connections
Perform insulation-resistance tests for one minute on each Insulation-resistance values should be
arrestor phase to ground above manufacturers limits or if absent, PASS
greater than table 100.1
Test grounding connection in accordance with section 2.1.8 Resistance between the arrester ground
terminal and the ground system should PASS
be less than 0.5 ohms
GENERAL COMMENTS
APRIL 2016 PRIME ENGINEERING — REVISION #4.0
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS Page 34
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CLIENT: EECOL DATE: June 2017
TECHNICIAN: | CL, JS,BH | JOB: | 5014.81

1.22 25/12SA-3 SURGE ARRESTER TEST AND INSPECTION

CIRCUIT ID: 25/12SA-3
MANUFACTURER: GENERAL ELECTRIC
MFG. DATE: 2016
MCOV: 7.65 KV
VOLTAGE CLASS: 9.0 KV
SERIAL #: NO DATA
MODEL #: 9L20FXX009XHS
CURRENT RATING: 16.1kA Pressure Relief
TYPE: DISTRIBUTION

PHYSICAL INSPECTION

PASS/FAIL/N/A COMMENTS
ANCHORAGE: PASS
CLEANLINESS: PASS
OVERALL CONDITION: PASS
BOND CONNECTIONS: PASS
BONDING METHOD: PASS
CONNECTIONS TIGHT: PASS

TESTING
PASS | FAIL N/A COMMENTS
INSULATION TEST — HV — GND TEST
VOLTAGE: 5000VDC X A: 354GQ B: 332GQ C: 338GQ
BOND CONTINUITY ~ ARRESTER ~MAIN | A:>0.50B: 50.50mQ C: 5050 m0
EQUIPMENT ID

PE-M-10, PE-D-10

GENERAL COMMENTS/ENVIRONMENTAL CONDITIONS

APRIL 2016

PRIME ENGINEERING — REVISION #4.0

ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS
PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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1.23 25/12SSSR ES-3 Switches, Air, Medium-Voltage, Metal Enclosed
Reference: NETA ATS-2013 Section: 7.5.1.2

CIRCUIT ID: 25/12SSSR ES-3 PHASES: 3
SERIAL #: 1274676/1 RATED VOLTAGE: 24KV
TYPE: OJWN 24/63A260 STYLE: N/A
MANUFACTURER: ABB MOM: 63KA
MFG. DATE: 2016 CONTINUOQUS CURRENT: N/A
Test and/or Inspection Acceptable Results Result

Compare equipment nameplate data with drawings and Pass/Fail PASS
specifications
Inspect physical and mechanical condition Pass/Fail PASS
Inspect anchorage, alignment, grounding and required area Pass/Fail PASS
clearances
Verify the unit is clean and all shipping bracing, loose parts, and Pass/Fail PASS
documentation shipped inside cubicles have been removed.
Verify correct blade alignment, blade penetration, travel stops, arc Pass/Fail PASS
interrupter operation, and mechanical operation.
Verify that fuse sizes and types are in accordance with drawings, Pass/Fail N/A
short-circuit study, and coordination study.
Verify correct phase barrier installation. Pass/Fail PASS
Inspect bolted electrical connections for high resistance using Investigate connection values that deviate more PASS
low-resistance ohmmeter than 50% from similar connections.
Verify operation and sequencing of interlocking systems. Pass/Fail PASS
Verify appropriate lubrication on moving current-carrying parts Pass/Fail PASS
and on moving and sliding surfaces.
Perform resistance measurements through bolted electrical Compare bolted connection resistance values to PASS
connections with a low-resistance ohmmeter values of similar connections. Investigate values

which deviate from those of similar bolted

connections by more than 50 percent of the

lowest value.
Perform insulation-resistance tests on each bus section, phase-to- Pass/Fail PASS
phase and phase-to-ground, for one minute in accordance with
Table 100.1
Measure contact resistance across each switchblade and fuse Microhm or dc millivolt drop values shall not PASS
holder. exceed the high levels of the normal range as

indicated in the manufacturer’s published data.

In the absence of manufacturer’s published

data, investigate values that deviate from

adjacent poles or similar breakers by more than

50 percent of the lowest value.
Perform a dielectric withstand voltage test on each pole with If no evidence of distress or insulation failure is PASS
switch closed. Test each pole-to ground with all other poles observed by the end of the total time of voltage
grounded. Test voltage shall be in accordance with manufacturer’s | application during the dielectric withstand test,
published data. the test specimen is considered to have passed

the test.

GENERAL COMMENTS
APRIL 2016 PRIME ENGINEERING — REVISION #4.0

ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 36

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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CLIENT: EECOL DATE: June 2017
TECHNICIAN: | CL, JS,BH JOB: | 5014.81

1.24 25/12SSSR ES-3 MEDIUM VOLTAGE EARTHING SWITCH TEST AND INSPECTION

CIRCUIT ID: 25/12SSSR ES-3 MOM RATING: 63KA
MANUFACTURER: ABB MFG. DATE: 2016
TYPE: OJWN 24/63A260 SERIAL #: 1274676/1
STYLE: N/A VOLTAGE RATING: 24KV
BIL: N/A CURRENT RATING: N/A
VISUAL INSPECTION
PASS/FAIL/N/A NOTES
MECHANICAL LOCK: PASS
INSULATORS: PASS
CONTROL: PASS
CONNECTIONS TORQUED: PASS
BLADE ALIGNMENT: PASS LUBRICATED: YES NO I
BLADE OPERATING ARMS: PASS LUBRICATED: YES NO I
WARNING SIGNS: PASS
BUS AND INSULATION: PASS
OPERATION COUNTER: N/A
BONDING: PASS
ANCHORAGE: PASS
CLEARANCES: PASS
INDICATION/ CONTROL DEVICES: PASS
CLEANLINESS: PASS
CONTACT TESTING
TEST CURRENT LINE A LINE B LINE C
LINE TO GROUND: 10ADC 0.33mQ 0.37mQ 0.34mQ
INSULATION TESTING
TEST VOTLAGE LINE A LINE B LINE C
ACROSS CONTACTS: 5kvDC 1321GQ 1378GQ 1147GQ
OVER POTENTIAL TEST: 50kVAC 0.4mA 0.4mA 0.4mA
EQUIPMENT ID
PE-M-10, PE-D-10, PE-HP-02
GENERAL COMMENTS
PRIME ENGINEERING — REVISION #4.0
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 37

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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1.25 25/12SSSR CB-4 Circuit Breakers, Vacuum, Medium-Voltage
Reference: NETA ATS-2013 Section: 7.6.3

CIRCUIT ID: 25/12SSSR CB-4 PHASES: 3
SERIAL #: 17 92285 RATED VOLTAGE: 27KV
TYPE: VR B.l.L.: 125KV
MANUFACTURER: SQUARE D POWER FREQUENCY: 60HZ
MFG. DATE: 2016 CONTINUOUS CURRENT: 1200A
CONTROL VOLTAGE: 125vDC MAX INTERUPTING RATING: 40KA
FEEDS TO: SPARE OPERATION COUNTER: 79
Test and/or Inspection Acceptable Results Result
Compare equipment nameplate data with drawings and PASS
specifications Pass/Fail
Inspect physical and mechanical condition Pass/Fail PASS
Inspect anchorage, alignment, grounding and required area PASS
clearances Pass/Fail
Verify the unit is clean and all shipping bracing, loose parts, and PASS
documentation shipped inside cubicles have been removed. Pass/Fail
Perform all mechanical operation tests on the operating . PASS
mechanism in accordance with manufacturer’s published data. Pass/Fail
Verify cell fit and element alignment Pass/Fail PASS
. . . . . 1. Investigate connection values that PASS
Inspect bolted electrical connections for high resistance using . .
either: deviate more than 50% from similar
1. Low-resistance ohmmeter connections.
2' Calibrated toraue wrench 2. Torqued to manufacturer’s data or if
) q absent than use table 100.12.
Verify operation and sequencing of interlocking systems. PASS
Pass/Fail
Verify appropriate lubrication on moving current-carrying parts PASS
and on moving and sliding surfaces. Pass/Fail
. . . . Pass/Fail PASS
Verify racking mechanism operation.
Record as-found and as-left operation counter readings. Operation counter shall advance one digit per PASS
close-open cycle.
Compare bolted connection resistance values to PASS
. . values of similar connections. Investigate values
Perform resistance measurements through bolted electrical . . L
. . . which deviate from those of similar bolted
connections with a low-resistance ohmmeter .
connections by more than 50 percent of the
lowest value.
Perform insulation-resistance tests on each bus section, phase-to- PASS
phase and phase-to-ground, for one minute in accordance with Pass/Fail
Table 100.1
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 38

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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Microhm or dc millivolt drop values shall not PASS
exceed the high levels of the normal range as
indicated in the manufacturer’s published data.
Perform a contact/pole-resistance test In the absence of manufacturer’s published
data, investigate values that deviate from
adjacent poles or similar breakers by more than
50 percent of the lowest value.
. . . g Minimum pickup voltage of the trip and close PASS
Perform minimum pickup voltage tests on trip and close coils in . )
. ) . coils shall conform to the manufacturer’s
accordance with manufacturer’s published data. .
published data.
Verify correct operation of any auxiliary features such as electrical | Auxiliary features shall operate in accordance PASS
close and trip operation, trip-free, and antipump function. with manufacturer’s published data.
Trip circuit breaker by operation of each protective device. Reset Protective devices shall operate the breaker per PASS
all trip logs and indicators system design.
If no evidence of distress or insulation failure is PASS
. L . . observed by the end of the total time of voltage
Perform a dielectric withstand voltage test in accordance with - - . .
, . application during the vacuum bottle integrity
manufacturer’s published data. . . .
test, the test specimen is considered to have
passed the test.
If no evidence of distress or insulation failure is PASS
Perform vacuum bottle integrity (dielectric withstand voltage) test | observed by the end of the total time of voltage
across each vacuum bottle with the breaker in the open position in | application during the vacuum bottle integrity
strict accordance with manufacturer’s published data. test, the test specimen is considered to have
passed the test.
Verify Heaters are operational Pass/Fail N/A
GENERAL COMMENTS
APRIL 2016 PRIME ENGINEERING — REVISION #4.0
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 39

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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1.26 25/12SSSR CB-4 MEDIUM VOLTAGE CIRCUIT BREAKER TEST AND INSPECTION

CIRCUIT ID: 25/12SSSR CB-4 FEEDS TO: SPARE MANUFACTURER: SQUARE D
MFG DATE: 2016 TYPE: VR INTERRUPTING CAPACITY: 40KA
SERIAL #: 17 92285 STYLE: VACUUM CONTROL VOLTAGE: 125VDC
INTERLOCK KEY #: NA RATED CURRENT: 1200A OPERATION COUNTER: 79
B.IL.: 125KV RATED VOLTAGE: 27KV
VISUAL INSPECTIONS
PASS/FAIL/N/A NOTES
OPERATION OF INTERLOCKS: PASS
CONDITION OF BREAKER CELLS: PASS
RACKING MECHANISM OF RAILS: PASS
SIGNS OF OVERHEATING: NA NEW
CONDITION OF FINGERS AND CLUSTERS: PASS
OPERATION OF SHUTTERS: PASS
GROUND CONNECTIONS: PASS
LUBRICATION OF MECHANISM: PASS
CONNECTIONS TORQUED: PASS
SECONDARY WIRING: PASS
SPRINGS / PUFFERS / DAMPERS: PASS
AUXILIARY CONTACTS: PASS HIGHEST RESISTANCE: 0.20
CONTACT AND INSULATION TESTING
CONTACT TESTING LINE A LINE B LINE C

CONTACT RESISTANCE: 16.2 uQ 16.5 uQ 16.0 uQ
CONTACT OPENING TIME: 28.5ms 27.5ms 27.5ms
CONTACT CLOSING TIME: 51.0 ms 51.0 ms 51.0 ms
WEAR INDICATORS: PASS PASS PASS

INSULATION TESTING TEST VOLTAGE LINE A LINE B LINE C
LINE TO LINE: 5KVDC >10 TQ >10TQ >10TQ
LINE TO GROUND: 5KVDC >10TQ >10TQ >10TQ
ACROSS CONTACTS: 5KVDC >10 TQ >10TQ >10TQ
WITHSTAND TEST ACROSS CONTACTS: 45KVAC 15 mA 15 mA 15 mA

BREAKER OPERATOR AND CONTROLS TEST
PASS FAIL N/A OHMS RATED VOLTS PICKUP VOLTS
CLOSING COIL: X 177.2 140 VDC 100 VDC
OPENING COIL: X 177.9 140 VDC 70 VDC
TRIPPING COIL: NA - - -
MOTOR CHARGING: X 9.3 125V DC 100 VDC
EQUIPMENT ID
PE-M-10, PE-D-10, PE-HP-02, PE-BCT-1
GENERAL COMMENTS
APRIL 2016 PRIME ENGINEERING — REVISION #4.0
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 40

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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1.27 25/12SA-4 Surge Arresters, Medium- and High-Voltage

Reference: NETA ATS-2013 Section: 7.19.2

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.

CIRCUIT ID: 25/12SA-4
MANUFACTURER: GENERAL ELECTRIC
MFG. DATE: 2016
MCOV: 7.65 KV
VOLTAGE CLASS: 9.0 KV
SERIAL #: NO DATA
MODEL #: 9L20FXX009XHS
CURRENT RATING: 16.1kA Pressure Relief
TYPE: DISTRIBUTION
INSULATION MATERIAL: METAL OXIDE
Test and/or Inspection Acceptable Results Result
C i t late data with drawi d
om.p.are .eqmpmen nameplate data with drawings an Pass/Fail PASS
specifications
Inspect physical and mechanical condition Pass/Fail PASS
Inspect anchorage, alignment, grounding and required area Pass/Fail PASS
clearances
Verify arresters are clean Pass/Fail PASS
Inspect bolted electrical connections for high resistance using 7. Investigate connection values
either: that deviate more than 50%
7. Low-resistance ohmmeter from similar connections PASS
8. Calibrated torque wrench 8. Torqued to manufacturer’s
data or if absent than use table
100.12
Verify that the ground lead on each device is individually Pass/Fail PASS
attached to a ground bus or electrode
If present,'verlfy that the stroke counter is correctly mounted Pass/Fail N/A
and electrically connected
Perform resistance measurements through bolted connections Investigate connection values that
with a low-resistance ohnmmeter if applicable deviate more than 50% from similar PASS
connections
Perform insulation-resistance tests for one minute on each Insulation-resistance values should be
arrestor phase to ground above manufacturers limits or if absent, PASS
greater than table 100.1
Test grounding connection in accordance with section 2.1.8 Resistance between the arrester ground
terminal and the ground system should PASS
be less than 0.5 ohms
GENERAL COMMENTS
APRIL 2016 PRIME ENGINEERING — REVISION #4.0
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS Page 41
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1.28 25/12SA-4 SURGE ARRESTER TEST AND INSPECTION

CIRCUIT ID: 25/12SA-4
MANUFACTURER: GENERAL ELECTRIC
MFG. DATE: 2016
MCOV: 7.65 KV
VOLTAGE CLASS: 9.0 KV
SERIAL #: NO DATA
MODEL #: 9L20FXX009XHS
CURRENT RATING: 16.1kA Pressure Relief
TYPE: DISTRIBUTION

PHYSICAL INSPECTION

PASS/FAIL/N/A COMMENTS
ANCHORAGE: PASS
CLEANLINESS: PASS
OVERALL CONDITION: PASS
BOND CONNECTIONS: PASS
BONDING METHOD: PASS
CONNECTIONS TIGHT: PASS

TESTING
PASS | FAIL N/A COMMENTS
INSULATION TEST — HV — GND TEST
VOLTAGE: 5000VDC X A: 314GQ B: 322GQ C: 307GQ
BOND CONTINUITY - ARRESTER ~MAN | A:>0.50B: 50.50 mQ C: 050 m0
EQUIPMENT ID

PE-M-10, PE-D-10

GENERAL COMMENTS/ENVIRONMENTAL CONDITIONS

APRIL 2016

PRIME ENGINEERING — REVISION #4.0

ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS
PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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1.29 25/12SSSR ES-4 Switches, Air, Medium-Voltage, Metal Enclosed
Reference: NETA ATS-2013 Section: 7.5.1.2

CIRCUIT ID: 25/12SSSR ES-4 PHASES: 3
SERIAL #: 1274676/5 RATED VOLTAGE: 24KV
TYPE: OJWN 24/63A260 STYLE: N/A
MANUFACTURER: ABB MOM: 63KA
MFG. DATE: 2016 CONTINUOQUS CURRENT: N/A
Test and/or Inspection Acceptable Results Result

Compare equipment nameplate data with drawings and Pass/Fail PASS
specifications
Inspect physical and mechanical condition Pass/Fail PASS
Inspect anchorage, alignment, grounding and required area Pass/Fail PASS
clearances
Verify the unit is clean and all shipping bracing, loose parts, and Pass/Fail PASS
documentation shipped inside cubicles have been removed.
Verify correct blade alignment, blade penetration, travel stops, arc Pass/Fail PASS
interrupter operation, and mechanical operation.
Verify that fuse sizes and types are in accordance with drawings, Pass/Fail N/A
short-circuit study, and coordination study.
Verify correct phase barrier installation. Pass/Fail PASS
Inspect bolted electrical connections for high resistance using Investigate connection values that deviate more PASS
low-resistance ohmmeter than 50% from similar connections.
Verify operation and sequencing of interlocking systems. Pass/Fail PASS
Verify appropriate lubrication on moving current-carrying parts Pass/Fail PASS
and on moving and sliding surfaces.
Perform resistance measurements through bolted electrical Compare bolted connection resistance values to PASS
connections with a low-resistance ohmmeter values of similar connections. Investigate values

which deviate from those of similar bolted

connections by more than 50 percent of the

lowest value.
Perform insulation-resistance tests on each bus section, phase-to- Pass/Fail PASS
phase and phase-to-ground, for one minute in accordance with
Table 100.1
Measure contact resistance across each switchblade and fuse Microhm or dc millivolt drop values shall not PASS
holder. exceed the high levels of the normal range as

indicated in the manufacturer’s published data.

In the absence of manufacturer’s published

data, investigate values that deviate from

adjacent poles or similar breakers by more than

50 percent of the lowest value.
Perform a dielectric withstand voltage test on each pole with If no evidence of distress or insulation failure is PASS
switch closed. Test each pole-to ground with all other poles observed by the end of the total time of voltage
grounded. Test voltage shall be in accordance with manufacturer’s | application during the dielectric withstand test,
published data. the test specimen is considered to have passed

the test.

GENERAL COMMENTS
APRIL 2016 PRIME ENGINEERING — REVISION #4.0

ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 43

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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SITE: Esquimalt Graving Dock | LOCATION: SSSR
CLIENT: EECOL DATE: June 2017
TECHNICIAN: | CL, JS,BH JOB: | 5014.81

1.30 25/12SSSR ES-4 MEDIUM VOLTAGE EARTHING SWITCH TEST AND INSPECTION

CIRCUIT ID: 25/12SSSR ES-4 MOM RATING: 63KA
MANUFACTURER: ABB MFG. DATE: 2016
TYPE: OJWN 24/63A260 SERIAL #: 1274676/5
STYLE: N/A VOLTAGE RATING: 24KV
BIL: N/A CURRENT RATING: N/A
VISUAL INSPECTION
PASS/FAIL/N/A NOTES
MECHANICAL LOCK: PASS
INSULATORS: PASS
CONTROL: PASS
CONNECTIONS TORQUED: PASS
BLADE ALIGNMENT: PASS LUBRICATED: YES NO I
BLADE OPERATING ARMS: PASS LUBRICATED: YES NO I
WARNING SIGNS: PASS
BUS AND INSULATION: PASS
OPERATION COUNTER: N/A
BONDING: PASS
ANCHORAGE: PASS
CLEARANCES: PASS
INDICATION/ CONTROL DEVICES: PASS
CLEANLINESS: PASS
CONTACT TESTING
TEST CURRENT LINE A LINE B LINE C
LINE TO GROUND: 10ADC 0.32mQ 0.31mQ 0.34mQ
INSULATION TESTING
TEST VOTLAGE LINE A LINE B LINE C
ACROSS CONTACTS: 5kvDC 1315GQ 1137GQ 1581GQ
OVER POTENTIAL TEST: 50kVAC 0.4mA 0.4mA 0.4mA
EQUIPMENT ID
PE-M-10, PE-D-10, PE-HP-02
GENERAL COMMENTS
PRIME ENGINEERING — REVISION #4.0
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 44

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.




e) prime

engineering SITE: Esquimalt Graving Dock | LOCATION: SSSR
CLIENT: EECOL DATE: June 2017
ENGINEER. IMPLEMENT. MAINTAIN
TECHNICIAN: | CL, JS,BH | JOB: | 5014.81

1.31 25/12SSSR CB-5 Circuit Breakers, Vacuum, Medium-Voltage
Reference: NETA ATS-2013 Section: 7.6.3

CIRCUIT ID: 25/12SSSR CB-5 PHASES: 3
SERIAL #: 17 92284 RATED VOLTAGE: 27KV
TYPE: VR B.l.L.: 125KV
MANUFACTURER: SQUARE D POWER FREQUENCY: 60HZ
MFG. DATE: 2016 CONTINUOUS CURRENT: 1200A
CONTROL VOLTAGE: 125vDC MAX INTERUPTING RATING: 40KA
FEEDS TO: SPARE OPERATION COUNTER: 77
Test and/or Inspection Acceptable Results Result
Compare equipment nameplate data with drawings and PASS
specifications Pass/Fail
Inspect physical and mechanical condition Pass/Fail PASS
Inspect anchorage, alignment, grounding and required area PASS
clearances Pass/Fail
Verify the unit is clean and all shipping bracing, loose parts, and PASS
documentation shipped inside cubicles have been removed. Pass/Fail
Perform all mechanical operation tests on the operating . PASS
mechanism in accordance with manufacturer’s published data. Pass/Fail
Verify cell fit and element alignment Pass/Fail PASS
. . . . . 1. Investigate connection values that PASS
Inspect bolted electrical connections for high resistance using . .
either: deviate more than 50% from similar
1. Low-resistance ohmmeter connections.
2' Calibrated toraue wrench 2. Torqued to manufacturer’s data or if
) q absent than use table 100.12.
Verify operation and sequencing of interlocking systems. PASS
Pass/Fail
Verify appropriate lubrication on moving current-carrying parts PASS
and on moving and sliding surfaces. Pass/Fail
. . . . Pass/Fail PASS
Verify racking mechanism operation.
Record as-found and as-left operation counter readings. Operation counter shall advance one digit per PASS
close-open cycle.
Compare bolted connection resistance values to PASS
. . values of similar connections. Investigate values
Perform resistance measurements through bolted electrical . . L
. . . which deviate from those of similar bolted
connections with a low-resistance ohmmeter .
connections by more than 50 percent of the
lowest value.
Perform insulation-resistance tests on each bus section, phase-to- PASS
phase and phase-to-ground, for one minute in accordance with Pass/Fail
Table 100.1
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 45

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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CLIENT: EECOL DATE: June 2017
ENGINEER. IMPLEMENT. MAINTAIN
TECHNICIAN: | CL, JS,BH JOB: | 5014.81
Microhm or dc millivolt drop values shall not PASS
exceed the high levels of the normal range as
indicated in the manufacturer’s published data.
Perform a contact/pole-resistance test In the absence of manufacturer’s published
data, investigate values that deviate from
adjacent poles or similar breakers by more than
50 percent of the lowest value.
. . . g Minimum pickup voltage of the trip and close PASS
Perform minimum pickup voltage tests on trip and close coils in . )
. ) . coils shall conform to the manufacturer’s
accordance with manufacturer’s published data. .
published data.
Verify correct operation of any auxiliary features such as electrical | Auxiliary features shall operate in accordance PASS
close and trip operation, trip-free, and antipump function. with manufacturer’s published data.
Trip circuit breaker by operation of each protective device. Reset Protective devices shall operate the breaker per PASS
all trip logs and indicators system design.
If no evidence of distress or insulation failure is PASS
. L . . observed by the end of the total time of voltage
Perform a dielectric withstand voltage test in accordance with - - . .
, . application during the vacuum bottle integrity
manufacturer’s published data. . . .
test, the test specimen is considered to have
passed the test.
If no evidence of distress or insulation failure is PASS
Perform vacuum bottle integrity (dielectric withstand voltage) test | observed by the end of the total time of voltage
across each vacuum bottle with the breaker in the open position in | application during the vacuum bottle integrity
strict accordance with manufacturer’s published data. test, the test specimen is considered to have
passed the test.
Verify Heaters are operational Pass/Fail N/A
GENERAL COMMENTS
APRIL 2016 PRIME ENGINEERING — REVISION #4.0
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 46

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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SITE: Esquimalt Graving Dock | LOCATION: SSSR
CLIENT: EECOL DATE: June 2017
TECHNICIAN: | CL, JS,BH JOB: | 5014.81

1.32 25/12SSSR CB-5 MEDIUM VOLTAGE CIRCUIT BREAKER TEST AND INSPECTION

CIRCUIT ID: 25/12SSSR CB-5 FEEDS TO: SPARE MANUFACTURER: SQUARE D
MFG DATE: 2016 TYPE: VR INTERRUPTING CAPACITY: 40KA
SERIAL #: 17 92284 STYLE: VACUUM CONTROL VOLTAGE: 125VDC
INTERLOCK KEY #: NA RATED CURRENT: 1200A OPERATION COUNTER: 77
B.IL.: 125KV RATED VOLTAGE: 27KV
VISUAL INSPECTIONS
PASS/FAIL/N/A NOTES
OPERATION OF INTERLOCKS: PASS
CONDITION OF BREAKER CELLS: PASS
RACKING MECHANISM OF RAILS: PASS
SIGNS OF OVERHEATING: NA NEW
CONDITION OF FINGERS AND CLUSTERS: PASS
OPERATION OF SHUTTERS: PASS
GROUND CONNECTIONS: PASS
LUBRICATION OF MECHANISM: PASS
CONNECTIONS TORQUED: PASS
SECONDARY WIRING: PASS
SPRINGS / PUFFERS / DAMPERS: PASS
AUXILIARY CONTACTS: PASS HIGHEST RESISTANCE: 20
CONTACT AND INSULATION TESTING
CONTACT TESTING LINE A LINE B LINE C

CONTACT RESISTANCE: 2130 23.9uQ 18.2 uQ
CONTACT OPENING TIME: 29.0 ms 29.0 ms 29.4 ms
CONTACT CLOSING TIME: 50.5 ms 51.1ms 50.5 ms
WEAR INDICATORS: PASS PASS PASS

INSULATION TESTING TEST VOLTAGE LINE A LINE B LINE C
LINE TO LINE: 5KVDC >10 TQ 9.77TQ >10TQ
LINE TO GROUND: 5KVDC 8.96 TQ >10TQ >10TQ
ACROSS CONTACTS: 5KVDC >10 TQ >10TQ >10TQ
WITHSTAND TEST ACROSS CONTACTS: 45KVAC 15 mA 15 mA 15 mA

BREAKER OPERATOR AND CONTROLS TEST
PASS FAIL N/A OHMS RATED VOLTS PICKUP VOLTS
CLOSING COIL: X 178.6 140 VDC 100 VDC
OPENING COIL: X 180.3 140 VDC 70 VDC
TRIPPING COIL: NA - - -
MOTOR CHARGING: X 9.7 125V DC 100 VDC
EQUIPMENT ID
PE-M-10, PE-D-10, PE-HP-02, PE-BCT-1
GENERAL COMMENTS
APRIL 2016 PRIME ENGINEERING — REVISION #4.0
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 47

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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1.33 25/12SA-5 Surge Arresters, Medium- and High-Voltage
Reference: NETA ATS-2013 Section: 7.19.2

CIRCUIT ID: 25/12SA-5
MANUFACTURER: GENERAL ELECTRIC
MFG. DATE: 2016
MCOV: 7.65 KV
VOLTAGE CLASS: 9.0 KV
SERIAL #: NO DATA
MODEL #: 9L20FXX009XHS
CURRENT RATING: 16.1kA Pressure Relief
TYPE: DISTRIBUTION
INSULATION MATERIAL: METAL OXIDE
Test and/or Inspection Acceptable Results Result
C - - -
om.p.are .eqmpment nameplate data with drawings and Pass/Fail PASS
specifications
Inspect physical and mechanical condition Pass/Fail PASS
Inspect anchorage, alignment, grounding and required area Pass/Fail PASS
clearances
Verify arresters are clean Pass/Fail PASS
Inspect bolted electrical connections for high resistance using 9. Investigate connection values
either: that deviate more than 50%
9. Low-resistance ohmmeter from similar connections PASS
10. Calibrated torque wrench 10. Torqued to manufacturer’s
data or if absent than use table
100.12
Verify that the ground lead on each device is individually Pass/Fail PASS
attached to a ground bus or electrode
If present,'verlfy that the stroke counter is correctly mounted Pass/Fail N/A
and electrically connected
Perform resistance measurements through bolted connections Investigate connection values that
with a low-resistance ohnmmeter if applicable deviate more than 50% from similar PASS
connections
Perform insulation-resistance tests for one minute on each Insulation-resistance values should be
arrestor phase to ground above manufacturers limits or if absent, PASS
greater than table 100.1
Test grounding connection in accordance with section 2.1.8 Resistance between the arrester ground
terminal and the ground system should PASS
be less than 0.5 ohms
GENERAL COMMENTS
APRIL 2016 PRIME ENGINEERING — REVISION #4.0
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS Page 48

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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SITE: Esquimalt Graving Dock | LOCATION: SSSR
CLIENT: EECOL DATE: June 2017
TECHNICIAN: | CL, JS,BH | JOB: | 5014.81

1.34 25/12SA-5 SURGE ARRESTER TEST AND INSPECTION

CIRCUIT ID: 25/12SA-5
MANUFACTURER: GENERAL ELECTRIC
MFG. DATE: 2016
MCOV: 7.65 KV
VOLTAGE CLASS: 9.0 KV
SERIAL #: NO DATA
MODEL #: 9L20FXX009XHS
CURRENT RATING: 16.1kA Pressure Relief
TYPE: DISTRIBUTION

PHYSICAL INSPECTION

PASS/FAIL/N/A COMMENTS
ANCHORAGE: PASS
CLEANLINESS: PASS
OVERALL CONDITION: PASS
BOND CONNECTIONS: PASS
BONDING METHOD: PASS
CONNECTIONS TIGHT: PASS

TESTING
PASS | FAIL N/A COMMENTS
INSULATION TEST — HV — GND TEST
VOLTAGE: 5000VDC X A: 387GQ B: 469GQ C: 349GQ
BOND CONTINUITY ~ ARRESTER ~MAIN | A:>0.50B: 50.50mQ C: 5050 m0
EQUIPMENT ID

PE-M-10, PE-D-10

GENERAL COMMENTS/ENVIRONMENTAL CONDITIONS

APRIL 2016

PRIME ENGINEERING — REVISION #4.0

ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS
PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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CLIENT: EECOL DATE: June 2017
ENGINEER. IMPLEMENT. MAINTAIN
TECHNICIAN: | CL, JS,BH | JOB: | 5014.81

1.35 25/12SSSR ES-5 Switches, Air, Medium-Voltage, Metal Enclosed
Reference: NETA ATS-2013 Section: 7.5.1.2

CIRCUIT ID: 25/12SSSR ES-5 PHASES: 3
SERIAL #: 1274676/15 RATED VOLTAGE: 24KV
TYPE: OJWN 24/63A260 STYLE: N/A
MANUFACTURER: ABB MOM: 63KA
MFG. DATE: 2016 CONTINUOQUS CURRENT: N/A
Test and/or Inspection Acceptable Results Result

Compare equipment nameplate data with drawings and Pass/Fail PASS
specifications
Inspect physical and mechanical condition Pass/Fail PASS
Inspect anchorage, alignment, grounding and required area Pass/Fail PASS
clearances
Verify the unit is clean and all shipping bracing, loose parts, and Pass/Fail PASS
documentation shipped inside cubicles have been removed.
Verify correct blade alignment, blade penetration, travel stops, arc Pass/Fail PASS
interrupter operation, and mechanical operation.
Verify that fuse sizes and types are in accordance with drawings, Pass/Fail N/A
short-circuit study, and coordination study.
Verify correct phase barrier installation. Pass/Fail PASS
Inspect bolted electrical connections for high resistance using Investigate connection values that deviate more PASS
low-resistance ohmmeter than 50% from similar connections.
Verify operation and sequencing of interlocking systems. Pass/Fail PASS
Verify appropriate lubrication on moving current-carrying parts Pass/Fail PASS
and on moving and sliding surfaces.
Perform resistance measurements through bolted electrical Compare bolted connection resistance values to PASS
connections with a low-resistance ohmmeter values of similar connections. Investigate values

which deviate from those of similar bolted

connections by more than 50 percent of the

lowest value.
Perform insulation-resistance tests on each bus section, phase-to- Pass/Fail PASS
phase and phase-to-ground, for one minute in accordance with
Table 100.1
Measure contact resistance across each switchblade and fuse Microhm or dc millivolt drop values shall not PASS
holder. exceed the high levels of the normal range as

indicated in the manufacturer’s published data.

In the absence of manufacturer’s published

data, investigate values that deviate from

adjacent poles or similar breakers by more than

50 percent of the lowest value.
Perform a dielectric withstand voltage test on each pole with If no evidence of distress or insulation failure is PASS
switch closed. Test each pole-to ground with all other poles observed by the end of the total time of voltage
grounded. Test voltage shall be in accordance with manufacturer’s | application during the dielectric withstand test,
published data. the test specimen is considered to have passed

the test.

GENERAL COMMENTS
APRIL 2016 PRIME ENGINEERING — REVISION #4.0

ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 50

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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SITE: Esquimalt Graving Dock | LOCATION: SSSR
CLIENT: EECOL DATE: June 2017
TECHNICIAN: | CL, JS,BH JOB: | 5014.81

1.36 25/12SSSR ES-5 MEDIUM VOLTAGE EARTHING SWITCH TEST AND INSPECTION

CIRCUIT ID: 25/12SSSR ES-5 MOM RATING: 63KA
MANUFACTURER: ABB MFG. DATE: 2016
TYPE: OJWN 24/63A260 SERIAL #: 1274676/15
STYLE: N/A VOLTAGE RATING: 24KV
BIL: N/A CURRENT RATING: N/A
VISUAL INSPECTION
PASS/FAIL/N/A NOTES
MECHANICAL LOCK: PASS
INSULATORS: PASS
CONTROL: PASS
CONNECTIONS TORQUED: PASS
BLADE ALIGNMENT: PASS LUBRICATED: YES NO I
BLADE OPERATING ARMS: PASS LUBRICATED: YES NO I
WARNING SIGNS: PASS
BUS AND INSULATION: PASS
OPERATION COUNTER: N/A
BONDING: PASS
ANCHORAGE: PASS
CLEARANCES: PASS
INDICATION/ CONTROL DEVICES: PASS
CLEANLINESS: PASS
CONTACT TESTING
TEST CURRENT LINE A LINE B LINE C
LINE TO GROUND: 10ADC 0.39mQ 0.40mQ 0.38mQ
INSULATION TESTING
TEST VOTLAGE LINE A LINE B LINE C
ACROSS CONTACTS: 5kvDC 2361GQ 4160GQ 2388GQ
OVER POTENTIAL TEST: 450kVAC 0.4mA 0.4mA 0.4mA
EQUIPMENT ID
PE-M-10, PE-D-10, PE-HP-02
GENERAL COMMENTS
PRIME ENGINEERING — REVISION #4.0
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 51

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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ENGINEER. IMPLEMENT. MAINTAIN
TECHNICIAN: | CL, JS,BH | JOB: | 5014.81

1.37 25/12SSSR CB-6 Circuit Breakers, Vacuum, Medium-Voltage
Reference: NETA ATS-2013 Section: 7.6.3

CIRCUIT ID: 25/12SSSR CB-6 PHASES: 3
SERIAL #: 17-92279 RATED VOLTAGE: 27KV
TYPE: VR B.l.L.: 125KV
MANUFACTURER: SQUARE D POWER FREQUENCY: 60HZ
MFG. DATE: 2016 CONTINUOUS CURRENT: 1200A
CONTROL VOLTAGE: 125vDC MAX INTERUPTING RATING: 40KA
FEEDS TO: FUTURE LVSP#6 OPERATION COUNTER: 90
Test and/or Inspection Acceptable Results Result
Compare equipment nameplate data with drawings and PASS
specifications Pass/Fail
Inspect physical and mechanical condition Pass/Fail PASS
Inspect anchorage, alignment, grounding and required area PASS
clearances Pass/Fail
Verify the unit is clean and all shipping bracing, loose parts, and PASS
documentation shipped inside cubicles have been removed. Pass/Fail
Perform all mechanical operation tests on the operating . PASS
mechanism in accordance with manufacturer’s published data. Pass/Fail
Verify cell fit and element alignment Pass/Fail PASS
. . . . . 1. Investigate connection values that PASS
Inspect bolted electrical connections for high resistance using . .
either: deviate more than 50% from similar
1. Low-resistance ohmmeter connections.
2' Calibrated toraue wrench 2. Torqued to manufacturer’s data or if
) q absent than use table 100.12.
Verify operation and sequencing of interlocking systems. PASS
Pass/Fail
Verify appropriate lubrication on moving current-carrying parts PASS
and on moving and sliding surfaces. Pass/Fail
. . . . Pass/Fail PASS
Verify racking mechanism operation.
Record as-found and as-left operation counter readings. Operation counter shall advance one digit per PASS
close-open cycle.
Compare bolted connection resistance values to PASS
. . values of similar connections. Investigate values
Perform resistance measurements through bolted electrical . . L
. . . which deviate from those of similar bolted
connections with a low-resistance ohmmeter .
connections by more than 50 percent of the
lowest value.
Perform insulation-resistance tests on each bus section, phase-to- PASS
phase and phase-to-ground, for one minute in accordance with Pass/Fail
Table 100.1
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 52

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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TECHNICIAN: | CL, JS,BH JOB: | 5014.81
Microhm or dc millivolt drop values shall not PASS
exceed the high levels of the normal range as
indicated in the manufacturer’s published data.
Perform a contact/pole-resistance test In the absence of manufacturer’s published
data, investigate values that deviate from
adjacent poles or similar breakers by more than
50 percent of the lowest value.
. . . g Minimum pickup voltage of the trip and close PASS
Perform minimum pickup voltage tests on trip and close coils in . )
. ) . coils shall conform to the manufacturer’s
accordance with manufacturer’s published data. .
published data.
Verify correct operation of any auxiliary features such as electrical | Auxiliary features shall operate in accordance PASS
close and trip operation, trip-free, and antipump function. with manufacturer’s published data.
Trip circuit breaker by operation of each protective device. Reset Protective devices shall operate the breaker per PASS
all trip logs and indicators system design.
If no evidence of distress or insulation failure is PASS
. L . . observed by the end of the total time of voltage
Perform a dielectric withstand voltage test in accordance with - - . .
, . application during the vacuum bottle integrity
manufacturer’s published data. . . .
test, the test specimen is considered to have
passed the test.
If no evidence of distress or insulation failure is PASS
Perform vacuum bottle integrity (dielectric withstand voltage) test | observed by the end of the total time of voltage
across each vacuum bottle with the breaker in the open position in | application during the vacuum bottle integrity
strict accordance with manufacturer’s published data. test, the test specimen is considered to have
passed the test.
Verify Heaters are operational Pass/Fail N/A
GENERAL COMMENTS
APRIL 2016 PRIME ENGINEERING — REVISION #4.0
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 53

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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SITE: Esquimalt Graving Dock | LOCATION: SSSR
CLIENT: EECOL DATE: June 2017
TECHNICIAN: | CL, JS,BH JOB: | 5014.81

1.38 25/12SSSR CB-6 MEDIUM VOLTAGE CIRCUIT BREAKER TEST AND INSPECTION

CIRCUIT ID: 25/12SSSR CB-6 FEEDS TO: FUTURE LVSP#6 | MANUFACTURER: SQUARE D
MFG DATE: 2016 TYPE: VR INTERRUPTING CAPACITY: 40KA
SERIAL #: 17-92279 STYLE: VACUUM CONTROL VOLTAGE: 125VDC
INTERLOCK KEY #: NA RATED CURRENT: 1200A OPERATION COUNTER: 90
B.IL.: 125KV RATED VOLTAGE: 27KV
VISUAL INSPECTIONS
PASS/FAIL/N/A NOTES
OPERATION OF INTERLOCKS: PASS
CONDITION OF BREAKER CELLS: PASS
RACKING MECHANISM OF RAILS: PASS
SIGNS OF OVERHEATING: NA NEW
CONDITION OF FINGERS AND CLUSTERS: PASS
OPERATION OF SHUTTERS: PASS
GROUND CONNECTIONS: PASS
LUBRICATION OF MECHANISM: PASS
CONNECTIONS TORQUED: PASS
SECONDARY WIRING: PASS
SPRINGS / PUFFERS / DAMPERS: PASS
AUXILIARY CONTACTS: PASS HIGHEST RESISTANCE: 20
CONTACT AND INSULATION TESTING
CONTACT TESTING LINE A LINE B LINE C
CONTACT RESISTANCE: 16.3 uQ 16.7 puQ 16.2 uQ
CONTACT OPENING TIME: 30.0 ms 29.9 ms 30.1ms
CONTACT CLOSING TIME: 25.5ms 31.1ms 27.2ms
WEAR INDICATORS: PASS PASS PASS
INSULATION TESTING TEST VOLTAGE LINE A LINE B LINE C
LINE TO LINE: 5KVDC 9.68TQ >10TQ >10TQ
LINE TO GROUND: 5KVDC >10TQ >10TQ >10TQ
ACROSS CONTACTS: 5KVDC >10TQ >10TQ >10TQ
WITHSTAND TEST ACROSS CONTACTS: 45KVAC 15 mA 15 mA 15 mA
BREAKER OPERATOR AND CONTROLS TEST
PASS FAIL N/A OHMS RATED VOLTS PICKUP VOLTS
CLOSING COIL: X 181.2 140 VDC 100 VDC
OPENING COIL: X 177.9 140 VDC 70 VDC
TRIPPING COIL: NA - - -
MOTOR CHARGING: X 9.9 125V DC 100 VDC
EQUIPMENT ID
PE-M-10, PE-D-10, PE-HP-02, PE-BCT-1
GENERAL COMMENTS
APRIL 2016 PRIME ENGINEERING — REVISION #4.0
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 54

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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1.39 25/12SA-6 Surge Arresters, Medium- and High-Voltage
Reference: NETA ATS-2013 Section: 7.19.2

CIRCUIT ID: 25/12SA-6
MANUFACTURER: GENERAL ELECTRIC
MFG. DATE: 2016
MCOV: 7.65 KV
VOLTAGE CLASS: 9.0 KV
SERIAL #: NO DATA
MODEL #: 9L20FXX009XHS
CURRENT RATING: 16.1kA Pressure Relief
TYPE: DISTRIBUTION
INSULATION MATERIAL: METAL OXIDE
Test and/or Inspection Acceptable Results Result
C - - -
om.p.are .eqmpment nameplate data with drawings and Pass/Fail PASS
specifications
Inspect physical and mechanical condition Pass/Fail PASS
Inspect anchorage, alignment, grounding and required area Pass/Fail PASS
clearances
Verify arresters are clean Pass/Fail PASS
Inspect bolted electrical connections for high resistance using 11. Investigate connection values
either: that deviate more than 50%
11. Low-resistance ohmmeter from similar connections PASS
12. Calibrated torque wrench 12. Torqued to manufacturer’s
data or if absent than use table
100.12
Verify that the ground lead on each device is individually Pass/Fail PASS
attached to a ground bus or electrode
If present,'verlfy that the stroke counter is correctly mounted Pass/Fail N/A
and electrically connected
Perform resistance measurements through bolted connections Investigate connection values that
with a low-resistance ohnmmeter if applicable deviate more than 50% from similar PASS
connections
Perform insulation-resistance tests for one minute on each Insulation-resistance values should be
arrestor phase to ground above manufacturers limits or if absent, PASS
greater than table 100.1
Test grounding connection in accordance with section 2.1.8 Resistance between the arrester ground
terminal and the ground system should PASS
be less than 0.5 ohms
GENERAL COMMENTS
APRIL 2016 PRIME ENGINEERING — REVISION #4.0
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS Page 55

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.




‘ > Fe)ngineering SITE: Esquimalt Graving Dock | LOCATION: SSSR

CLIENT: EECOL DATE: June 2017

ENGINEER.IMPLEMENT. MAINTAIN

TECHNICIAN: | CL, JS,BH |JOB: 5014.81

1.40 25/12SA-6 SURGE ARRESTER TEST AND INSPECTION

CIRCUIT ID: 25/12SA-6
MANUFACTURER: GENERAL ELECTRIC
MFG. DATE: 2016
MCOV: 7.65 KV
VOLTAGE CLASS: 9.0 KV
SERIAL #: NO DATA
MODEL #: 9L20FXX009XHS
CURRENT RATING: 16.1kA Pressure Relief
TYPE: DISTRIBUTION

PHYSICAL INSPECTION

PASS/FAIL/N/A COMMENTS
ANCHORAGE: PASS
CLEANLINESS: PASS
OVERALL CONDITION: PASS
BOND CONNECTIONS: PASS
BONDING METHOD: PASS
CONNECTIONS TIGHT: PASS

TESTING
PASS | FAIL N/A COMMENTS
INSULATION TEST — HV — GND TEST
VOLTAGE: 5000VDC X A: 348GQ B: 325GQ C: 296GQ
BOND CONTINUITY ~ ARRESTER ~MAIN | A:>0.50B: 50.50mQ C: 5050 m0
EQUIPMENT ID

PE-M-10, PE-D-10

GENERAL COMMENTS/ENVIRONMENTAL CONDITIONS

APRIL 2016 PRIME ENGINEERING — REVISION #4.0

ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 56
PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.




e) prime

engineering SITE: Esquimalt Graving Dock | LOCATION: SSSR
CLIENT: EECOL DATE: June 2017
ENGINEER. IMPLEMENT. MAINTAIN
TECHNICIAN: | CL, JS,BH | JOB: | 5014.81

1.41 25/12SSSR ES-6 Switches, Air, Medium-Voltage, Metal Enclosed
Reference: NETA ATS-2013 Section: 7.5.1.2

CIRCUIT ID: 25/12SSSR ES-6 PHASES: 3
SERIAL #: 1274676/4 RATED VOLTAGE: 24KV
TYPE: OJWN 24/63A260 STYLE: N/A
MANUFACTURER: ABB MOM: 63KA
MFG. DATE: 2016 CONTINUOQUS CURRENT: N/A
Test and/or Inspection Acceptable Results Result

Compare equipment nameplate data with drawings and Pass/Fail PASS
specifications
Inspect physical and mechanical condition Pass/Fail PASS
Inspect anchorage, alignment, grounding and required area Pass/Fail PASS
clearances
Verify the unit is clean and all shipping bracing, loose parts, and Pass/Fail PASS
documentation shipped inside cubicles have been removed.
Verify correct blade alignment, blade penetration, travel stops, arc Pass/Fail PASS
interrupter operation, and mechanical operation.
Verify that fuse sizes and types are in accordance with drawings, Pass/Fail N/A
short-circuit study, and coordination study.
Verify correct phase barrier installation. Pass/Fail PASS
Inspect bolted electrical connections for high resistance using Investigate connection values that deviate more PASS
low-resistance ohmmeter than 50% from similar connections.
Verify operation and sequencing of interlocking systems. Pass/Fail PASS
Verify appropriate lubrication on moving current-carrying parts Pass/Fail PASS
and on moving and sliding surfaces.
Perform resistance measurements through bolted electrical Compare bolted connection resistance values to PASS
connections with a low-resistance ohmmeter values of similar connections. Investigate values

which deviate from those of similar bolted

connections by more than 50 percent of the

lowest value.
Perform insulation-resistance tests on each bus section, phase-to- Pass/Fail PASS
phase and phase-to-ground, for one minute in accordance with
Table 100.1
Measure contact resistance across each switchblade and fuse Microhm or dc millivolt drop values shall not PASS
holder. exceed the high levels of the normal range as

indicated in the manufacturer’s published data.

In the absence of manufacturer’s published

data, investigate values that deviate from

adjacent poles or similar breakers by more than

50 percent of the lowest value.
Perform a dielectric withstand voltage test on each pole with If no evidence of distress or insulation failure is PASS
switch closed. Test each pole-to ground with all other poles observed by the end of the total time of voltage
grounded. Test voltage shall be in accordance with manufacturer’s | application during the dielectric withstand test,
published data. the test specimen is considered to have passed

the test.

GENERAL COMMENTS
APRIL 2016 PRIME ENGINEERING — REVISION #4.0

ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 57

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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SITE: Esquimalt Graving Dock | LOCATION: SSSR
CLIENT: EECOL DATE: June 2017
TECHNICIAN: | CL, JS,BH JOB: | 5014.81

1.42 25/12SSSR ES-6 MEDIUM VOLTAGE EARTHING SWITCH TEST AND INSPECTION

CIRCUIT ID: 25/12SSR ES-6 MOM RATING: 63KA
MANUFACTURER: ABB MFG. DATE: 2016
TYPE: OJWN 24/63A260 SERIAL #: 1274676/4
STYLE: N/A VOLTAGE RATING: 24KV
BIL: N/A CURRENT RATING: N/A
VISUAL INSPECTION
PASS/FAIL/N/A NOTES
MECHANICAL LOCK: PASS
INSULATORS: PASS
CONTROL: PASS
CONNECTIONS TORQUED: PASS
BLADE ALIGNMENT: PASS LUBRICATED: YES NO I
BLADE OPERATING ARMS: PASS LUBRICATED: YES NO I
WARNING SIGNS: PASS
BUS AND INSULATION: PASS
OPERATION COUNTER: N/A
BONDING: PASS
ANCHORAGE: PASS
CLEARANCES: PASS
INDICATION/ CONTROL DEVICES: PASS
CLEANLINESS: PASS
CONTACT TESTING
TEST CURRENT LINE A LINE B LINE C
LINE TO GROUND: 10ADC 0.79mQ 0.82mQ 0.80mQ
INSULATION TESTING
TEST VOTLAGE LINE A LINE B LINE C
ACROSS CONTACTS: 5kvDC 3785GQ 3125GQ 3975GQ
OVER POTENTIAL TEST: 50kVAC 0.4mA 0.4mA 0.4mA
EQUIPMENT ID
PE-M-10, PE-D-10, PE-HP-02
GENERAL COMMENTS
PRIME ENGINEERING — REVISION #4.0
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 58

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.




e) prime

engineering SITE: Esquimalt Graving Dock | LOCATION: SSSR
CLIENT: EECOL DATE: June 2017
ENGINEER. IMPLEMENT. MAINTAIN
TECHNICIAN: | CL, JS,BH | JOB: | 5014.81

1.43 25/12SSSR CB-7 Circuit Breakers, Vacuum, Medium-Voltage
Reference: NETA ATS-2013 Section: 7.6.3

CIRCUIT ID: 25/12SSSR CB-7 PHASES: 3
SERIAL #: 17 92288 RATED VOLTAGE: 27KV
TYPE: VR B.l.L.: 125KV
MANUFACTURER: SQUARE D POWER FREQUENCY: 60HZ
MFG. DATE: 2016 CONTINUOUS CURRENT: 1200A
CONTROL VOLTAGE: 125vDC MAX INTERUPTING RATING: 40KA
FEEDS TO: T25/12SSSR-7 OPERATION COUNTER: 72
Test and/or Inspection Acceptable Results Result
Compare equipment nameplate data with drawings and PASS
specifications Pass/Fail
Inspect physical and mechanical condition Pass/Fail PASS
Inspect anchorage, alignment, grounding and required area PASS
clearances Pass/Fail
Verify the unit is clean and all shipping bracing, loose parts, and PASS
documentation shipped inside cubicles have been removed. Pass/Fail
Perform all mechanical operation tests on the operating . PASS
mechanism in accordance with manufacturer’s published data. Pass/Fail
Verify cell fit and element alignment Pass/Fail PASS
. . . . . 1. Investigate connection values that PASS
Inspect bolted electrical connections for high resistance using . .
either: deviate more than 50% from similar
1. Low-resistance ohmmeter connections.
2' Calibrated toraue wrench 2. Torqued to manufacturer’s data or if
) q absent than use table 100.12.
Verify operation and sequencing of interlocking systems. PASS
Pass/Fail
Verify appropriate lubrication on moving current-carrying parts PASS
and on moving and sliding surfaces. Pass/Fail
. . . . Pass/Fail PASS
Verify racking mechanism operation.
Record as-found and as-left operation counter readings. Operation counter shall advance one digit per PASS
close-open cycle.
Compare bolted connection resistance values to PASS
. . values of similar connections. Investigate values
Perform resistance measurements through bolted electrical . . L
. . . which deviate from those of similar bolted
connections with a low-resistance ohmmeter .
connections by more than 50 percent of the
lowest value.
Perform insulation-resistance tests on each bus section, phase-to- PASS
phase and phase-to-ground, for one minute in accordance with Pass/Fail
Table 100.1
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 59

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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engineering SITE: Esquimalt Graving Dock | LOCATION: SSSR
CLIENT: EECOL DATE: June 2017
ENGINEER. IMPLEMENT. MAINTAIN
TECHNICIAN: | CL, JS,BH JOB: | 5014.81
Microhm or dc millivolt drop values shall not PASS
exceed the high levels of the normal range as
indicated in the manufacturer’s published data.
Perform a contact/pole-resistance test In the absence of manufacturer’s published
data, investigate values that deviate from
adjacent poles or similar breakers by more than
50 percent of the lowest value.
. . . g Minimum pickup voltage of the trip and close PASS
Perform minimum pickup voltage tests on trip and close coils in . )
. ) . coils shall conform to the manufacturer’s
accordance with manufacturer’s published data. .
published data.
Verify correct operation of any auxiliary features such as electrical | Auxiliary features shall operate in accordance PASS
close and trip operation, trip-free, and antipump function. with manufacturer’s published data.
Trip circuit breaker by operation of each protective device. Reset Protective devices shall operate the breaker per PASS
all trip logs and indicators system design.
If no evidence of distress or insulation failure is PASS
. L . . observed by the end of the total time of voltage
Perform a dielectric withstand voltage test in accordance with - - . .
, . application during the vacuum bottle integrity
manufacturer’s published data. . . .
test, the test specimen is considered to have
passed the test.
If no evidence of distress or insulation failure is PASS
Perform vacuum bottle integrity (dielectric withstand voltage) test | observed by the end of the total time of voltage
across each vacuum bottle with the breaker in the open position in | application during the vacuum bottle integrity
strict accordance with manufacturer’s published data. test, the test specimen is considered to have
passed the test.
Verify Heaters are operational Pass/Fail N/A
GENERAL COMMENTS
APRIL 2016 PRIME ENGINEERING — REVISION #4.0
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 60

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.




rime
engineering

©®

ENGINEER.IMPLEMENT. MAINTAIN

SITE: Esquimalt Graving Dock | LOCATION: SSSR
CLIENT: EECOL DATE: June 2017
TECHNICIAN: | CL, JS,BH JOB: | 5014.81

1.44 25/12SSSR CB-7 MEDIUM VOLTAGE CIRCUIT BREAKER TEST AND INSPECTION

CIRCUIT ID: 25/12SSSR CB-7 FEEDS TO: T25/12SSSR-7 | MANUFACTURER: SQUARE D
MFG DATE: 2016 TYPE: VR INTERRUPTING CAPACITY: 40KA
SERIAL #: 17 92288 STYLE: VACUUM CONTROL VOLTAGE: 125VDC
INTERLOCK KEY #: NA RATED CURRENT: 1200A OPERATION COUNTER: 72
B.IL.: 125KV RATED VOLTAGE: 27KV
VISUAL INSPECTIONS
PASS/FAIL/N/A NOTES
OPERATION OF INTERLOCKS: PASS
CONDITION OF BREAKER CELLS: PASS
RACKING MECHANISM OF RAILS: PASS
SIGNS OF OVERHEATING: NA NEW
CONDITION OF FINGERS AND CLUSTERS: PASS
OPERATION OF SHUTTERS: PASS
GROUND CONNECTIONS: PASS
LUBRICATION OF MECHANISM: PASS
CONNECTIONS TORQUED: PASS
SECONDARY WIRING: PASS
SPRINGS / PUFFERS / DAMPERS: PASS
AUXILIARY CONTACTS: PASS HIGHEST RESISTANCE: 20
CONTACT AND INSULATION TESTING
CONTACT TESTING LINE A LINE B LINE C

CONTACT RESISTANCE: 20.1pQ 19.3 uQ 21.8 0
CONTACT OPENING TIME: 28.0 ms 28.0 ms 27.5ms
CONTACT CLOSING TIME: 50.5 ms 51.0 ms 50.5 ms
WEAR INDICATORS: PASS PASS PASS

INSULATION TESTING TEST VOLTAGE LINE A LINE B LINE C
LINE TO LINE: 5KVDC >10 TQ >10TQ >10TQ
LINE TO GROUND: 5KVDC >10TQ >10TQ >10TQ
ACROSS CONTACTS: 5KVDC 1.4717Q 269 GO >10TQ
WITHSTAND TEST ACROSS CONTACTS: 45KVAC mA Ma mA

BREAKER OPERATOR AND CONTROLS TEST
PASS FAIL N/A OHMS RATED VOLTS PICKUP VOLTS
CLOSING COIL: X 180.4 140 VDC 100 VDC
OPENING COIL: X 176.7 140 VDC 70 VDC
TRIPPING COIL: NA - - -
MOTOR CHARGING: X 9.4 125V DC 100 VDC
EQUIPMENT ID
PE-M-10, PE-D-10, PE-HP-02, PE-BCT-1
GENERAL COMMENTS
APRIL 2016 PRIME ENGINEERING — REVISION #4.0
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 61

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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1.45 25/12SA-7 Surge Arresters, Medium- and High-Voltage
Reference: NETA ATS-2013 Section: 7.19.2

CIRCUIT ID: 25/12SA-7
MANUFACTURER: GENERAL ELECTRIC
MFG. DATE: 2016
MCOV: 7.65 KV
VOLTAGE CLASS: 9.0 KV
SERIAL #: NO DATA
MODEL #: 9L20FXX009XHS
CURRENT RATING: 16.1kA Pressure Relief
TYPE: DISTRIBUTION
INSULATION MATERIAL: METAL OXIDE
Test and/or Inspection Acceptable Results Result
C i t late data with drawi d
om.p.are .eqmpmen nameplate data with drawings an Pass/Fail PASS
specifications
Inspect physical and mechanical condition Pass/Fail PASS
Inspect anchorage, alignment, grounding and required area Pass/Fail PASS
clearances
Verify arresters are clean Pass/Fail PASS
Inspect bolted electrical connections for high resistance using 13. Investigate connection values
either: that deviate more than 50%
13. Low-resistance ohmmeter from similar connections .
14. Calibrated torque wrench 14. Torqued to manufacturer’s
data or if absent than use table
100.12
Verify that the ground lead on each device is individually Pass/Fail PASS
attached to a ground bus or electrode
If present,'verlfy that the stroke counter is correctly mounted Pass/Fail N/A
and electrically connected
Perform resistance measurements through bolted connections Investigate connection values that
with a low-resistance ohmmeter if applicable deviate more than 50% from similar PASS
connections
Perform insulation-resistance tests for one minute on each Insulation-resistance values should be
arrestor phase to ground above manufacturers limits or if absent, PASS
greater than table 100.1
Test grounding connection in accordance with section 2.1.8 Resistance between the arrester ground
terminal and the ground system should PASS
be less than 0.5 ohms
GENERAL COMMENTS
APRIL 2016 PRIME ENGINEERING — REVISION #4.0
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS Page 62

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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SITE: Esquimalt Graving Dock | LOCATION: SSSR
CLIENT: EECOL DATE: June 2017
TECHNICIAN: | CL, JS,BH | JOB: | 5014.81

1.46 25/12SA-7 SURGE ARRESTER TEST AND INSPECTION

CIRCUIT ID: 25/12SA-7
MANUFACTURER: GENERAL ELECTRIC
MFG. DATE: 2016
MCOV: 7.65 KV
VOLTAGE CLASS: 9.0 KV
SERIAL #: NO DATA
MODEL #: 9L20FXX009XHS
CURRENT RATING: 16.1kA Pressure Relief
TYPE: DISTRIBUTION

PHYSICAL INSPECTION

PASS/FAIL/N/A COMMENTS
ANCHORAGE: PASS
CLEANLINESS: PASS
OVERALL CONDITION: PASS
BOND CONNECTIONS: PASS
BONDING METHOD: PASS
CONNECTIONS TIGHT: PASS

TESTING
PASS | FAIL N/A COMMENTS
INSULATION TEST — HV — GND TEST
VOLTAGE: 5000VDC X A: 352GQ B: 498GQ C: 374GQ
BOND CONTINUITY ~ ARRESTER ~MAIN | A:>0.50B: 50.50mQ C: 5050 m0
EQUIPMENT ID

PE-M-10, PE-D-10

GENERAL COMMENTS/ENVIRONMENTAL CONDITIONS

APRIL 2016

PRIME ENGINEERING — REVISION #4.0

ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS
PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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engineering SITE: Esquimalt Graving Dock | LOCATION: SSSR
CLIENT: EECOL DATE: June 2017
ENGINEER. IMPLEMENT. MAINTAIN
TECHNICIAN: | CL, JS,BH | JOB: | 5014.81

1.47 25/12SSSR ES-7 Switches, Air, Medium-Voltage, Metal Enclosed
Reference: NETA ATS-2013 Section: 7.5.1.2

CIRCUIT ID: 25/12SSSR ES-7 PHASES: 3
SERIAL #: 1274676/10 RATED VOLTAGE: 24KV
TYPE: OJWN 24/63A260 STYLE: N/A
MANUFACTURER: ABB MOM: 63KA
MFG. DATE: 2016 CONTINUOUS CURRENT: N/A

Test and/or Inspection Acceptable Results Result

Compare equipment nameplate data with drawings and Pass/Fail PASS
specifications
Inspect physical and mechanical condition Pass/Fail PASS
Inspect anchorage, alignment, grounding and required area Pass/Fail PASS
clearances
Verify the unit is clean and all shipping bracing, loose parts, and Pass/Fail PASS
documentation shipped inside cubicles have been removed.
Verify correct blade alignment, blade penetration, travel stops, arc Pass/Fail PASS
interrupter operation, and mechanical operation.
Verify that fuse sizes and types are in accordance with drawings, Pass/Fail N/A
short-circuit study, and coordination study.
Verify correct phase barrier installation. Pass/Fail PASS
Inspect bolted electrical connections for high resistance using Investigate connection values that deviate more PASS
low-resistance ohmmeter than 50% from similar connections.
Verify operation and sequencing of interlocking systems. Pass/Fail PASS
Verify appropriate lubrication on moving current-carrying parts Pass/Fail PASS
and on moving and sliding surfaces.
Perform resistance measurements through bolted electrical Compare bolted connection resistance values to PASS
connections with a low-resistance ohmmeter values of similar connections. Investigate values

which deviate from those of similar bolted

connections by more than 50 percent of the

lowest value.
Perform insulation-resistance tests on each bus section, phase-to- Pass/Fail PASS
phase and phase-to-ground, for one minute in accordance with
Table 100.1
Measure contact resistance across each switchblade and fuse Microhm or dc millivolt drop values shall not PASS
holder. exceed the high levels of the normal range as

indicated in the manufacturer’s published data.

In the absence of manufacturer’s published

data, investigate values that deviate from

adjacent poles or similar breakers by more than

50 percent of the lowest value.
Perform a dielectric withstand voltage test on each pole with If no evidence of distress or insulation failure is PASS
switch closed. Test each pole-to ground with all other poles observed by the end of the total time of voltage
grounded. Test voltage shall be in accordance with manufacturer’s | application during the dielectric withstand test,
published data. the test specimen is considered to have passed

the test.

GENERAL COMMENTS
APRIL 2016 PRIME ENGINEERING — REVISION #4.0

ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 64

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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SITE: Esquimalt Graving Dock | LOCATION: SSSR
CLIENT: EECOL DATE: June 2017
TECHNICIAN: | CL, JS,BH JOB: | 5014.81

1.48 25/12SSSR ES-7 MEDIUM VOLTAGE EARTHING SWITCH TEST AND INSPECTION

CIRCUIT ID: 25/12SSSR ES-7 MOM RATING: 63KA
MANUFACTURER: ABB MFG. DATE: 2016
TYPE: OJWN 24/63A260 SERIAL #: 1274676/10
STYLE: N/A VOLTAGE RATING: 24KV
BIL: N/A CURRENT RATING: N/A
VISUAL INSPECTION
PASS/FAIL/N/A NOTES
MECHANICAL LOCK: PASS
INSULATORS: PASS
CONTROL: PASS
CONNECTIONS TORQUED: PASS
BLADE ALIGNMENT: PASS LUBRICATED: YES® NO [J
BLADE OPERATING ARMS: PASS LUBRICATED: YES® NO [J
WARNING SIGNS: PASS
BUS AND INSULATION: PASS
OPERATION COUNTER: N/A
BONDING: PASS
ANCHORAGE: PASS
CLEARANCES: PASS
INDICATION/ CONTROL DEVICES: PASS
CLEANLINESS: PASS
CONTACT TESTING
TEST CURRENT LINE A LINE B LINE C
LINE TO GROUND: 10ADC 0.43mQ 0.41mQ 0.40mQ
INSULATION TESTING
TEST VOTLAGE LINE A LINE B LINE C
ACROSS CONTACTS: 5kVDC 1628GQ 3687GQ 1979GQ
OVER POTENTIAL TEST: 50kVAC 0.4mA 0.4mA 0.4mA
EQUIPMENT ID
PE-M-10, PE-D-10, PE-HP-02
GENERAL COMMENTS
PRIME ENGINEERING — REVISION #4.0
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 65

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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engineering SITE: Esquimalt Graving Dock | LOCATION: SSSR
CLIENT: EECOL DATE: June 2017
ENGINEER. IMPLEMENT. MAINTAIN
TECHNICIAN: | CL, JS,BH | JOB: | 5014.81

1.49 25/12SSSR CB-8 Circuit Breakers, Vacuum, Medium-Voltage
Reference: NETA ATS-2013 Section: 7.6.3

CIRCUIT ID: 25/12SSSR CB-8 PHASES: 3
SERIAL #: 17 92283 RATED VOLTAGE: 27KV
TYPE: VR B.l.L.: 125KV
MANUFACTURER: SQUARE D POWER FREQUENCY: 60HZ
MFG. DATE: 2016 CONTINUOUS CURRENT: 1200A
CONTROL VOLTAGE: 125vDC MAX INTERUPTING RATING: 40KA
FEEDS TO: T25/12SSSR-8 OPERATION COUNTER: 71
Test and/or Inspection Acceptable Results Result
Compare equipment nameplate data with drawings and PASS
specifications Pass/Fail
Inspect physical and mechanical condition Pass/Fail PASS
Inspect anchorage, alignment, grounding and required area PASS
clearances Pass/Fail
Verify the unit is clean and all shipping bracing, loose parts, and PASS
documentation shipped inside cubicles have been removed. Pass/Fail
Perform all mechanical operation tests on the operating . PASS
mechanism in accordance with manufacturer’s published data. Pass/Fail
Verify cell fit and element alignment Pass/Fail PASS
. . . . . 1. Investigate connection values that PASS
Inspect bolted electrical connections for high resistance using . .
either: deviate more than 50% from similar
1. Low-resistance ohmmeter connections.
2' Calibrated toraue wrench 2. Torqued to manufacturer’s data or if
) q absent than use table 100.12.
Verify operation and sequencing of interlocking systems. PASS
Pass/Fail
Verify appropriate lubrication on moving current-carrying parts PASS
and on moving and sliding surfaces. Pass/Fail
. . . . Pass/Fail PASS
Verify racking mechanism operation.
Record as-found and as-left operation counter readings. Operation counter shall advance one digit per PASS
close-open cycle.
Compare bolted connection resistance values to PASS
. . values of similar connections. Investigate values
Perform resistance measurements through bolted electrical . . L
. . . which deviate from those of similar bolted
connections with a low-resistance ohmmeter .
connections by more than 50 percent of the
lowest value.
Perform insulation-resistance tests on each bus section, phase-to- PASS
phase and phase-to-ground, for one minute in accordance with Pass/Fail
Table 100.1
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 66

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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CLIENT: EECOL DATE: June 2017
ENGINEER. IMPLEMENT. MAINTAIN
TECHNICIAN: | CL, JS,BH JOB: | 5014.81
Microhm or dc millivolt drop values shall not PASS
exceed the high levels of the normal range as
indicated in the manufacturer’s published data.
Perform a contact/pole-resistance test In the absence of manufacturer’s published
data, investigate values that deviate from
adjacent poles or similar breakers by more than
50 percent of the lowest value.
. . . g Minimum pickup voltage of the trip and close PASS
Perform minimum pickup voltage tests on trip and close coils in . )
. ) . coils shall conform to the manufacturer’s
accordance with manufacturer’s published data. .
published data.
Verify correct operation of any auxiliary features such as electrical | Auxiliary features shall operate in accordance PASS
close and trip operation, trip-free, and antipump function. with manufacturer’s published data.
Trip circuit breaker by operation of each protective device. Reset Protective devices shall operate the breaker per PASS
all trip logs and indicators system design.
If no evidence of distress or insulation failure is PASS
. L . . observed by the end of the total time of voltage
Perform a dielectric withstand voltage test in accordance with - - . .
, . application during the vacuum bottle integrity
manufacturer’s published data. . . .
test, the test specimen is considered to have
passed the test.
If no evidence of distress or insulation failure is PASS
Perform vacuum bottle integrity (dielectric withstand voltage) test | observed by the end of the total time of voltage
across each vacuum bottle with the breaker in the open position in | application during the vacuum bottle integrity
strict accordance with manufacturer’s published data. test, the test specimen is considered to have
passed the test.
Verify Heaters are operational Pass/Fail N/A
GENERAL COMMENTS
APRIL 2016 PRIME ENGINEERING — REVISION #4.0
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 67

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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SITE: Esquimalt Graving Dock | LOCATION: SSSR
CLIENT: EECOL DATE: June 2017
TECHNICIAN: | CL, JS,BH JOB: | 5014.81

1.50 25/12SSSR CB-8 MEDIUM VOLTAGE CIRCUIT BREAKER TEST AND INSPECTION

CIRCUIT ID: 25/12SSSR CB-8 FEEDS TO: T25/12SSSR-8 | MANUFACTURER: SQUARE D
MFG DATE: 2016 TYPE: VR INTERRUPTING CAPACITY: 40KA
SERIAL #: 17 92283 STYLE: VACUUM CONTROL VOLTAGE: 125VDC
INTERLOCK KEY #: NA RATED CURRENT: 1200A OPERATION COUNTER: 71
B.IL.: 125KV RATED VOLTAGE: 27KV
VISUAL INSPECTIONS
PASS/FAIL/N/A NOTES
OPERATION OF INTERLOCKS: PASS
CONDITION OF BREAKER CELLS: PASS
RACKING MECHANISM OF RAILS: PASS
SIGNS OF OVERHEATING: NA NEW
CONDITION OF FINGERS AND CLUSTERS: PASS
OPERATION OF SHUTTERS: PASS
GROUND CONNECTIONS: PASS
LUBRICATION OF MECHANISM: PASS
CONNECTIONS TORQUED: PASS
SECONDARY WIRING: PASS
SPRINGS / PUFFERS / DAMPERS: PASS
AUXILIARY CONTACTS: PASS HIGHEST RESISTANCE: 0.20
CONTACT AND INSULATION TESTING
CONTACT TESTING LINE A LINE B LINE C

CONTACT RESISTANCE: 16.8 uQ 16.2 uQ 16.3 uQ
CONTACT OPENING TIME: 27.8ms 27.6 ms 28.3ms
CONTACT CLOSING TIME: 52.1ms 53.1ms 52.7 ms
WEAR INDICATORS: PASS PASS PASS

INSULATION TESTING TEST VOLTAGE LINE A LINE B LINE C
LINE TO LINE: 5KVDC >10 TQ 5.59 TQ >10TQ
LINE TO GROUND: 5KVDC 7.42TQ >10TQ >10TQ
ACROSS CONTACTS: 5KVDC >10 TQ 7.96 TQ 8.12TQ
WITHSTAND TEST ACROSS CONTACTS: 45KVAC 15 mA 15 mA 15 mA

BREAKER OPERATOR AND CONTROLS TEST
PASS FAIL N/A OHMS RATED VOLTS PICKUP VOLTS
CLOSING COIL: X 179.9 140 VDC 100 VDC
OPENING COIL: X 180.4 140 VDC 70 VDC
TRIPPING COIL: NA - - -
MOTOR CHARGING: X 10.1 125V DC 100 VDC
EQUIPMENT ID
PE-M-10, PE-D-10, PE-HP-02, PE-BCT-1
GENERAL COMMENTS
APRIL 2016 PRIME ENGINEERING — REVISION #4.0
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 68

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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1.51 25/12SA-8 Surge Arresters, Medium- and High-Voltage
Reference: NETA ATS-2013 Section: 7.19.2

CIRCUIT ID: 25/12SA-8
MANUFACTURER: GENERAL ELECTRIC
MFG. DATE: 2016
MCOV: 7.65 KV
VOLTAGE CLASS: 9.0 KV
SERIAL #: NO DATA
MODEL #: 9L20FXX009XHS
CURRENT RATING: 16.1kA Pressure Relief
TYPE: DISTRIBUTION
INSULATION MATERIAL: METAL OXIDE
Test and/or Inspection Acceptable Results Result
C i t late data with drawi d
om.p.are .eqmpmen nameplate data with drawings an Pass/Fail PASS
specifications
Inspect physical and mechanical condition Pass/Fail PASS
Inspect anchorage, alignment, grounding and required area Pass/Fail PASS
clearances
Verify arresters are clean Pass/Fail PASS
Inspect bolted electrical connections for high resistance using 15. Investigate connection values
either: that deviate more than 50%
15. Low-resistance ohmmeter from similar connections .
16. Calibrated torque wrench 16. Torqued to manufacturer’s
data or if absent than use table
100.12
Verify that the ground lead on each device is individually Pass/Fail PASS
attached to a ground bus or electrode
If present,'verlfy that the stroke counter is correctly mounted Pass/Fail N/A
and electrically connected
Perform resistance measurements through bolted connections Investigate connection values that
with a low-resistance ohmmeter if applicable deviate more than 50% from similar PASS
connections
Perform insulation-resistance tests for one minute on each Insulation-resistance values should be
arrestor phase to ground above manufacturers limits or if absent, PASS
greater than table 100.1
Test grounding connection in accordance with section 2.1.8 Resistance between the arrester ground
terminal and the ground system should PASS
be less than 0.5 ohms
GENERAL COMMENTS
APRIL 2016 PRIME ENGINEERING — REVISION #4.0
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS Page 69

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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SITE: Esquimalt Graving Dock | LOCATION: SSSR
CLIENT: EECOL DATE: June 2017
TECHNICIAN: | CL, JS,BH | JOB: | 5014.81

1.52 25/12SA-8 SURGE ARRESTER TEST AND INSPECTION

CIRCUIT ID: 25/12SA-8
MANUFACTURER: GENERAL ELECTRIC
MFG. DATE: 2016
MCOV: 7.65 KV
VOLTAGE CLASS: 9.0 KV
SERIAL #: NO DATA
MODEL #: 9L20FXX009XHS
CURRENT RATING: 16.1kA Pressure Relief
TYPE: DISTRIBUTION

PHYSICAL INSPECTION

PASS/FAIL/N/A COMMENTS
ANCHORAGE: PASS
CLEANLINESS: PASS
OVERALL CONDITION: PASS
BOND CONNECTIONS: PASS
BONDING METHOD: PASS
CONNECTIONS TIGHT: PASS

TESTING
PASS | FAIL N/A COMMENTS
INSULATION TEST — HV — GND TEST
VOLTAGE: 5000VDC X A: 352GQ B: 398GQ C: 317GQ
BOND CONTINUITY ~ ARRESTER ~MAIN | A:>0.50B: 50.50mQ C: 5050 m0
EQUIPMENT ID

PE-M-10, PE-D-10

GENERAL COMMENTS/ENVIRONMENTAL CONDITIONS

APRIL 2016

PRIME ENGINEERING — REVISION #4.0

ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS
PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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1.53 25/12SSSR ES-8 Switches, Air, Medium-Voltage, Metal Enclosed
Reference: NETA ATS-2013 Section: 7.5.1.2

CIRCUIT ID: 25/12SSSR ES-8 PHASES: 3
SERIAL #: 1274676/6 RATED VOLTAGE: 24KV
TYPE: OJWN 24/63A260 STYLE: N/A
MANUFACTURER: ABB MOM: 63KA
MFG. DATE: 2016 CONTINUOUS CURRENT: N/A

Test and/or Inspection Acceptable Results Result

Compare equipment nameplate data with drawings and Pass/Fail PASS
specifications
Inspect physical and mechanical condition Pass/Fail PASS
Inspect anchorage, alignment, grounding and required area Pass/Fail PASS
clearances
Verify the unit is clean and all shipping bracing, loose parts, and Pass/Fail PASS
documentation shipped inside cubicles have been removed.
Verify correct blade alignment, blade penetration, travel stops, arc Pass/Fail PASS
interrupter operation, and mechanical operation.
Verify that fuse sizes and types are in accordance with drawings, Pass/Fail N/A
short-circuit study, and coordination study.
Verify correct phase barrier installation. Pass/Fail PASS
Inspect bolted electrical connections for high resistance using Investigate connection values that deviate more PASS
low-resistance ohmmeter than 50% from similar connections.
Verify operation and sequencing of interlocking systems. Pass/Fail PASS
Verify appropriate lubrication on moving current-carrying parts Pass/Fail PASS
and on moving and sliding surfaces.
Perform resistance measurements through bolted electrical Compare bolted connection resistance values to PASS
connections with a low-resistance ohmmeter values of similar connections. Investigate values

which deviate from those of similar bolted

connections by more than 50 percent of the

lowest value.
Perform insulation-resistance tests on each bus section, phase-to- Pass/Fail PASS
phase and phase-to-ground, for one minute in accordance with
Table 100.1
Measure contact resistance across each switchblade and fuse Microhm or dc millivolt drop values shall not PASS
holder. exceed the high levels of the normal range as

indicated in the manufacturer’s published data.

In the absence of manufacturer’s published

data, investigate values that deviate from

adjacent poles or similar breakers by more than

50 percent of the lowest value.
Perform a dielectric withstand voltage test on each pole with If no evidence of distress or insulation failure is PASS
switch closed. Test each pole-to ground with all other poles observed by the end of the total time of voltage
grounded. Test voltage shall be in accordance with manufacturer’s | application during the dielectric withstand test,
published data. the test specimen is considered to have passed

the test.

GENERAL COMMENTS
APRIL 2016 PRIME ENGINEERING — REVISION #4.0

ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 71

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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SITE: Esquimalt Graving Dock | LOCATION: SSSR
CLIENT: EECOL DATE: June 2017
TECHNICIAN: | CL, JS,BH JOB: | 5014.81

1.54 25/12SSSR ES-8 MEDIUM VOLTAGE EARTHING SWITCH TEST AND INSPECTION

CIRCUIT ID: 25/12SSSR ES-8 MOM RATING: 63KA
MANUFACTURER: ABB MFG. DATE: 2016
TYPE: OJWN 24/63A260 SERIAL #: 1274676/6
STYLE: N/A VOLTAGE RATING: 24KV
BIL: N/A CURRENT RATING: N/A
VISUAL INSPECTION
PASS/FAIL/N/A NOTES
MECHANICAL LOCK: PASS
INSULATORS: PASS
CONTROL: PASS
CONNECTIONS TORQUED: PASS
BLADE ALIGNMENT: PASS LUBRICATED: YES® NO [J
BLADE OPERATING ARMS: PASS LUBRICATED: YES® NO [J
WARNING SIGNS: PASS
BUS AND INSULATION: PASS
OPERATION COUNTER: N/A
BONDING: PASS
ANCHORAGE: PASS
CLEARANCES: PASS
INDICATION/ CONTROL DEVICES: PASS
CLEANLINESS: PASS
CONTACT TESTING
TEST CURRENT LINE A LINE B LINE C
LINE TO GROUND: 10ADC 0.54mQ 0.54mQ 0.57mQ
INSULATION TESTING
TEST VOTLAGE LINE A LINE B LINE C
ACROSS CONTACTS: 5kVDC 2784GQ 1149GQ 3431GQ
OVER POTENTIAL TEST: 50kVAC 0.4mA 0.4mA 0.4mA
EQUIPMENT ID
PE-M-10, PE-D-10, PE-HP-02
GENERAL COMMENTS
PRIME ENGINEERING — REVISION #4.0
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 72

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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CLIENT: EECOL DATE: June 2017
ENGINEER. IMPLEMENT. MAINTAIN
TECHNICIAN: | CL, JS,BH | JOB: | 5014.81

1.55 25/12SSSR CB-9 Circuit Breakers, Vacuum, Medium-Voltage
Reference: NETA ATS-2013 Section: 7.6.3

CIRCUIT ID: 25/12SSSR CB-9 PHASES: 3
SERIAL #: 17 92277 RATED VOLTAGE: 27KV
TYPE: VR B.l.L.: 125KV
MANUFACTURER: SQUARE D POWER FREQUENCY: 60HZ
MFG. DATE: 2016 CONTINUOUS CURRENT: 1200A
CONTROL VOLTAGE: 125vDC MAX INTERUPTING RATING: 40KA
FEEDS TO: FUTURE LVSP#3 OPERATION COUNTER: 73
Test and/or Inspection Acceptable Results Result
Compare equipment nameplate data with drawings and PASS
specifications Pass/Fail
Inspect physical and mechanical condition Pass/Fail PASS
Inspect anchorage, alignment, grounding and required area PASS
clearances Pass/Fail
Verify the unit is clean and all shipping bracing, loose parts, and PASS
documentation shipped inside cubicles have been removed. Pass/Fail
Perform all mechanical operation tests on the operating ) PASS
mechanism in accordance with manufacturer’s published data. Pass/Fail
Verify cell fit and element alignment Pass/Fail PASS
Inspect bolted electrical connections for high resistance using = Invgstlgate connection values Fh?t PASS
either: deviate more than 50% from similar
' . connections.
1. Low-resistance ohmmeter , .
5> Calibrated torque wrench 2. Torqued to manufacturer’s data or if
) q absent than use table 100.12.
Verify operation and sequencing of interlocking systems. PASS
Pass/Fail
Verify appropriate lubrication on moving current-carrying parts PASS
and on moving and sliding surfaces. Pass/Fail
. . . . Pass/Fail PASS
Verify racking mechanism operation.
Record as-found and as-left operation counter readings. Operation counter shall advance one digit per PASS
close-open cycle.
Compare bolted connection resistance values to PASS
. . values of similar connections. Investigate values
Perform resistance measurements through bolted electrical . . .
. . . which deviate from those of similar bolted
connections with a low-resistance ohmmeter .
connections by more than 50 percent of the
lowest value.
Perform insulation-resistance tests on each bus section, phase-to- PASS
phase and phase-to-ground, for one minute in accordance with Pass/Fail
Table 100.1
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 73

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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Microhm or dc millivolt drop values shall not PASS
exceed the high levels of the normal range as
indicated in the manufacturer’s published data.
Perform a contact/pole-resistance test In the absence of manufacturer’s published
data, investigate values that deviate from
adjacent poles or similar breakers by more than
50 percent of the lowest value.
. . . g Minimum pickup voltage of the trip and close PASS
Perform minimum pickup voltage tests on trip and close coils in . )
. ) . coils shall conform to the manufacturer’s
accordance with manufacturer’s published data. .
published data.
Verify correct operation of any auxiliary features such as electrical | Auxiliary features shall operate in accordance PASS
close and trip operation, trip-free, and antipump function. with manufacturer’s published data.
Trip circuit breaker by operation of each protective device. Reset Protective devices shall operate the breaker per PASS
all trip logs and indicators system design.
If no evidence of distress or insulation failure is PASS
. L . . observed by the end of the total time of voltage
Perform a dielectric withstand voltage test in accordance with - - . .
, . application during the vacuum bottle integrity
manufacturer’s published data. . . .
test, the test specimen is considered to have
passed the test.
If no evidence of distress or insulation failure is PASS
Perform vacuum bottle integrity (dielectric withstand voltage) test | observed by the end of the total time of voltage
across each vacuum bottle with the breaker in the open position in | application during the vacuum bottle integrity
strict accordance with manufacturer’s published data. test, the test specimen is considered to have
passed the test.
Verify Heaters are operational Pass/Fail N/A
GENERAL COMMENTS
APRIL 2016 PRIME ENGINEERING — REVISION #4.0
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 74

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.




rime
engineering

©®

ENGINEER.IMPLEMENT. MAINTAIN

SITE: Esquimalt Graving Dock | LOCATION: SSSR
CLIENT: EECOL DATE: June 2017
TECHNICIAN: | CL, JS,BH JOB: | 5014.81

1.56 25/12SSSR CB-9 MEDIUM VOLTAGE CIRCUIT BREAKER TEST AND INSPECTION

CIRCUIT ID: 25/12SSSR CB-9 FEEDS TO: FUTURE LVSP#3 | MANUFACTURER: SQUARE D
MFG DATE: 2016 TYPE: VR INTERRUPTING CAPACITY: 40KA
SERIAL #: 17 92277 STYLE: VACUUM CONTROL VOLTAGE: 125VDC
INTERLOCK KEY #: NA RATED CURRENT: 1200A OPERATION COUNTER: 73
B.IL.: 125KV RATED VOLTAGE: 27KV
VISUAL INSPECTIONS
PASS/FAIL/N/A NOTES
OPERATION OF INTERLOCKS: PASS
CONDITION OF BREAKER CELLS: PASS
RACKING MECHANISM OF RAILS: PASS
SIGNS OF OVERHEATING: NA NEW
CONDITION OF FINGERS AND CLUSTERS: PASS
OPERATION OF SHUTTERS: PASS
GROUND CONNECTIONS: PASS
LUBRICATION OF MECHANISM: PASS
CONNECTIONS TORQUED: PASS
SECONDARY WIRING: PASS
SPRINGS / PUFFERS / DAMPERS: PASS
AUXILIARY CONTACTS: PASS HIGHEST RESISTANCE: 0.20
CONTACT AND INSULATION TESTING
CONTACT TESTING LINE A LINE B LINE C

CONTACT RESISTANCE: 153 uQ 15.8 uQ 16.2 uQ
CONTACT OPENING TIME: 28.0 ms 28.5ms 28.0 ms
CONTACT CLOSING TIME: 51.5ms 51.0 ms 52.0 ms
WEAR INDICATORS: PASS PASS PASS

INSULATION TESTING TEST VOLTAGE LINE A LINE B LINE C
LINE TO LINE: 5KVDC >10 TQ >10TQ >10TQ
LINE TO GROUND: 5KVDC >10TQ >10TQ >10TQ
ACROSS CONTACTS: 5KVDC >10 TQ >10TQ >10TQ
WITHSTAND TEST ACROSS CONTACTS: 45KVAC 15 mA 15 mA 15 mA

BREAKER OPERATOR AND CONTROLS TEST
PASS FAIL N/A OHMS RATED VOLTS PICKUP VOLTS
CLOSING COIL: X 179.4 140 VDC 100 VDC
OPENING COIL: X 177.9 140 VDC 70 VDC
TRIPPING COIL: NA - - -
MOTOR CHARGING: X 9.3 125V DC 100 VDC
EQUIPMENT ID
PE-M-10, PE-D-10, PE-HP-02, PE-BCT-1
GENERAL COMMENTS
APRIL 2016 PRIME ENGINEERING — REVISION #4.0
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 75

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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1.57 25/12SA-9 Surge Arresters, Medium- and High-Voltage
Reference: NETA ATS-2013 Section: 7.19.2

CIRCUIT ID: 25/12SA-9
MANUFACTURER: GENERAL ELECTRIC
MFG. DATE: 2016
MCOV: 7.65 KV
VOLTAGE CLASS: 9.0 KV
SERIAL #: NO DATA
MODEL #: 9L20FXX009XHS
CURRENT RATING: 16.1kA Pressure Relief
TYPE: DISTRIBUTION
INSULATION MATERIAL: METAL OXIDE
Test and/or Inspection Acceptable Results Result
C i t late data with drawi d
om.p.are .eqmpmen nameplate data with drawings an Pass/Fail PASS
specifications
Inspect physical and mechanical condition Pass/Fail PASS
Inspect anchorage, alignment, grounding and required area Pass/Fail PASS
clearances
Verify arresters are clean Pass/Fail PASS
Inspect bolted electrical connections for high resistance using 17. Investigate connection values
either: that deviate more than 50%
17. Low-resistance ohmmeter from similar connections .
18. Calibrated torque wrench 18. Torqued to manufacturer’s
data or if absent than use table
100.12
Verify that the ground lead on each device is individually Pass/Fail PASS
attached to a ground bus or electrode
If present,'verlfy that the stroke counter is correctly mounted Pass/Fail N/A
and electrically connected
Perform resistance measurements through bolted connections Investigate connection values that
with a low-resistance ohmmeter if applicable deviate more than 50% from similar PASS
connections
Perform insulation-resistance tests for one minute on each Insulation-resistance values should be
arrestor phase to ground above manufacturers limits or if absent, PASS
greater than table 100.1
Test grounding connection in accordance with section 2.1.8 Resistance between the arrester ground
terminal and the ground system should PASS
be less than 0.5 ohms
GENERAL COMMENTS
APRIL 2016 PRIME ENGINEERING — REVISION #4.0
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS Page 76

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.




rime
engineering

©®

ENGINEER.IMPLEMENT. MAINTAIN

SITE: Esquimalt Graving Dock | LOCATION: SSSR
CLIENT: EECOL DATE: June 2017
TECHNICIAN: | CL, JS,BH | JOB: | 5014.81

1.58 25/12SA-9 SURGE ARRESTER TEST AND INSPECTION

CIRCUIT ID: 25/12SA-9
MANUFACTURER: GENERAL ELECTRIC
MFG. DATE: 2016
MCOV: 7.65 KV
VOLTAGE CLASS: 9.0 KV
SERIAL #: NO DATA
MODEL #: 9L20FXX009XHS
CURRENT RATING: 16.1kA Pressure Relief
TYPE: DISTRIBUTION

PHYSICAL INSPECTION

PASS/FAIL/N/A COMMENTS
ANCHORAGE: PASS
CLEANLINESS: PASS
OVERALL CONDITION: PASS
BOND CONNECTIONS: PASS
BONDING METHOD: PASS
CONNECTIONS TIGHT: PASS

TESTING
PASS | FAIL N/A COMMENTS
INSULATION TEST — HV — GND TEST
VOLTAGE: 5000VDC X A: 314GQ B: 327GQ C: 332GQ
BOND CONTINUITY ~ ARRESTER ~MAIN | A:>0.50B: 50.50mQ C: 5050 m0
EQUIPMENT ID

PE-M-10, PE-D-10

GENERAL COMMENTS/ENVIRONMENTAL CONDITIONS

APRIL 2016

PRIME ENGINEERING — REVISION #4.0

ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS
PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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1.59 25/12SSSR ES-9 Switches, Air, Medium-Voltage, Metal Enclosed
Reference: NETA ATS-2013 Section: 7.5.1.2

CIRCUIT ID: 25/12SSSR ES-9 PHASES: 3
SERIAL #: 1274676/11 RATED VOLTAGE: 24KV
TYPE: OJWN 24/63A260 STYLE: N/A
MANUFACTURER: ABB MOM: 63KA
MFG. DATE: 2016 CONTINUOUS CURRENT: N/A

Test and/or Inspection Acceptable Results Result

Compare equipment nameplate data with drawings and Pass/Fail PASS
specifications
Inspect physical and mechanical condition Pass/Fail PASS
Inspect anchorage, alignment, grounding and required area Pass/Fail PASS
clearances
Verify the unit is clean and all shipping bracing, loose parts, and Pass/Fail PASS
documentation shipped inside cubicles have been removed.
Verify correct blade alignment, blade penetration, travel stops, arc Pass/Fail PASS
interrupter operation, and mechanical operation.
Verify that fuse sizes and types are in accordance with drawings, Pass/Fail N/A
short-circuit study, and coordination study.
Verify correct phase barrier installation. Pass/Fail PASS
Inspect bolted electrical connections for high resistance using Investigate connection values that deviate more PASS
low-resistance ohmmeter than 50% from similar connections.
Verify operation and sequencing of interlocking systems. Pass/Fail PASS
Verify appropriate lubrication on moving current-carrying parts Pass/Fail PASS
and on moving and sliding surfaces.
Perform resistance measurements through bolted electrical Compare bolted connection resistance values to PASS
connections with a low-resistance ohmmeter values of similar connections. Investigate values

which deviate from those of similar bolted

connections by more than 50 percent of the

lowest value.
Perform insulation-resistance tests on each bus section, phase-to- Pass/Fail PASS
phase and phase-to-ground, for one minute in accordance with
Table 100.1
Measure contact resistance across each switchblade and fuse Microhm or dc millivolt drop values shall not PASS
holder. exceed the high levels of the normal range as

indicated in the manufacturer’s published data.

In the absence of manufacturer’s published

data, investigate values that deviate from

adjacent poles or similar breakers by more than

50 percent of the lowest value.
Perform a dielectric withstand voltage test on each pole with If no evidence of distress or insulation failure is PASS
switch closed. Test each pole-to ground with all other poles observed by the end of the total time of voltage
grounded. Test voltage shall be in accordance with manufacturer’s | application during the dielectric withstand test,
published data. the test specimen is considered to have passed

the test.

GENERAL COMMENTS
APRIL 2016 PRIME ENGINEERING — REVISION #4.0

ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 78

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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1.60 25/12SSSR ES-9 MEDIUM VOLTAGE EARTHING SWITCH TEST AND INSPECTION

CIRCUIT ID: 25/12SSSR ES-9 MOM RATING: 63KA
MANUFACTURER: ABB MFG. DATE: 2016
TYPE: OJWN 24/63A260 SERIAL #: 1274676/11
STYLE: N/A VOLTAGE RATING: 24KV
BIL: N/A CURRENT RATING: N/A
VISUAL INSPECTION
PASS/FAIL/N/A NOTES
MECHANICAL LOCK: PASS
INSULATORS: PASS
CONTROL: PASS
CONNECTIONS TORQUED: PASS
BLADE ALIGNMENT: PASS LUBRICATED: YES® NO [J
BLADE OPERATING ARMS: PASS LUBRICATED: YES® NO [J
WARNING SIGNS: PASS
BUS AND INSULATION: PASS
OPERATION COUNTER: N/A
BONDING: PASS
ANCHORAGE: PASS
CLEARANCES: PASS
INDICATION/ CONTROL DEVICES: PASS
CLEANLINESS: PASS
CONTACT TESTING
TEST CURRENT LINE A LINE B LINE C
LINE TO GROUND: 10ADC 0.31mQ 0.32mQ 0.32mQ
INSULATION TESTING
TEST VOTLAGE LINE A LINE B LINE C
ACROSS CONTACTS: 5kVDC 2654GQ 2748GQ 3284GQ
OVER POTENTIAL TEST: 50kVAC 0.4mA 0.4mA 0.4mA
EQUIPMENT ID
PE-M-10, PE-D-10, PE-HP-02
GENERAL COMMENTS
PRIME ENGINEERING — REVISION #4.0
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 79

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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1.61 25/12SSSR CB-10 Circuit Breakers, Vacuum, Medium-Voltage
Reference: NETA ATS-2013 Section: 7.6.3

CIRCUIT ID: 25/12SSSR CB-10 PHASES: 3
SERIAL #: 17 92282 RATED VOLTAGE: 27KV
TYPE: VR B.l.L.: 125KV
MANUFACTURER: SQUARE D POWER FREQUENCY: 60HZ
MFG. DATE: 2016 CONTINUOUS CURRENT: 1200A
CONTROL VOLTAGE: 125vDC MAX INTERUPTING RATING: 40KA
FEEDS TO: T25/12SSSR-10 OPERATION COUNTER: 75
Test and/or Inspection Acceptable Results Result
Compare equipment nameplate data with drawings and PASS
specifications Pass/Fail
Inspect physical and mechanical condition Pass/Fail PASS
Inspect anchorage, alignment, grounding and required area PASS
clearances Pass/Fail
Verify the unit is clean and all shipping bracing, loose parts, and PASS
documentation shipped inside cubicles have been removed. Pass/Fail
Perform all mechanical operation tests on the operating . PASS
mechanism in accordance with manufacturer’s published data. Pass/Fail
Verify cell fit and element alignment Pass/Fail PASS
. . . . . 1. Investigate connection values that PASS
Inspect bolted electrical connections for high resistance using . .
either: deviate more than 50% from similar
1. Low-resistance ohmmeter connections.
2' Calibrated toraue wrench 2. Torqued to manufacturer’s data or if
) q absent than use table 100.12.
Verify operation and sequencing of interlocking systems. PASS
Pass/Fail
Verify appropriate lubrication on moving current-carrying parts PASS
and on moving and sliding surfaces. Pass/Fail
. . . . Pass/Fail PASS
Verify racking mechanism operation.
Record as-found and as-left operation counter readings. Operation counter shall advance one digit per PASS
close-open cycle.
Compare bolted connection resistance values to PASS
. . values of similar connections. Investigate values
Perform resistance measurements through bolted electrical . . L
. . . which deviate from those of similar bolted
connections with a low-resistance ohmmeter .
connections by more than 50 percent of the
lowest value.
Perform insulation-resistance tests on each bus section, phase-to- PASS
phase and phase-to-ground, for one minute in accordance with Pass/Fail
Table 100.1
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 80

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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CLIENT: EECOL DATE: June 2017
ENGINEER. IMPLEMENT. MAINTAIN
TECHNICIAN: | CL, JS,BH JOB: | 5014.81
Microhm or dc millivolt drop values shall not PASS
exceed the high levels of the normal range as
indicated in the manufacturer’s published data.
Perform a contact/pole-resistance test In the absence of manufacturer’s published
data, investigate values that deviate from
adjacent poles or similar breakers by more than
50 percent of the lowest value.
. . . g Minimum pickup voltage of the trip and close PASS
Perform minimum pickup voltage tests on trip and close coils in . )
. ) . coils shall conform to the manufacturer’s
accordance with manufacturer’s published data. .
published data.
Verify correct operation of any auxiliary features such as electrical | Auxiliary features shall operate in accordance PASS
close and trip operation, trip-free, and antipump function. with manufacturer’s published data.
Trip circuit breaker by operation of each protective device. Reset Protective devices shall operate the breaker per PASS
all trip logs and indicators system design.
If no evidence of distress or insulation failure is PASS
. L . . observed by the end of the total time of voltage
Perform a dielectric withstand voltage test in accordance with - - . .
, . application during the vacuum bottle integrity
manufacturer’s published data. . . .
test, the test specimen is considered to have
passed the test.
If no evidence of distress or insulation failure is PASS
Perform vacuum bottle integrity (dielectric withstand voltage) test | observed by the end of the total time of voltage
across each vacuum bottle with the breaker in the open position in | application during the vacuum bottle integrity
strict accordance with manufacturer’s published data. test, the test specimen is considered to have
passed the test.
Verify Heaters are operational Pass/Fail N/A
GENERAL COMMENTS
APRIL 2016 PRIME ENGINEERING — REVISION #4.0
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 81

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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SITE: Esquimalt Graving Dock | LOCATION: SSSR
CLIENT: EECOL DATE: June 2017
TECHNICIAN: | CL, JS,BH JOB: | 5014.81

1.62 25/12SSSR CB-10 MEDIUM VOLTAGE CIRCUIT BREAKER TEST AND INSPECTION

CIRCUIT ID: 25/12SSSR CB-10 | FEEDS TO: T25/12SSSR-10 | MANUFACTURER: SQUARE D
MFG DATE: 2016 TYPE: VR INTERRUPTING CAPACITY: 40KA
SERIAL #: 17 92282 STYLE: VACUUM CONTROL VOLTAGE: 125VDC
INTERLOCK KEY #: NA RATED CURRENT: 1200A OPERATION COUNTER: 75
B.IL.: 125KV RATED VOLTAGE: 27KV
VISUAL INSPECTIONS
PASS/FAIL/N/A NOTES
OPERATION OF INTERLOCKS: PASS
CONDITION OF BREAKER CELLS: PASS
RACKING MECHANISM OF RAILS: PASS
SIGNS OF OVERHEATING: NA NEW
CONDITION OF FINGERS AND CLUSTERS: PASS
OPERATION OF SHUTTERS: PASS
GROUND CONNECTIONS: PASS
LUBRICATION OF MECHANISM: PASS
CONNECTIONS TORQUED: PASS
SECONDARY WIRING: PASS
SPRINGS / PUFFERS / DAMPERS: PASS
AUXILIARY CONTACTS: PASS HIGHEST RESISTANCE: 0.20
CONTACT AND INSULATION TESTING
CONTACT TESTING LINE A LINE B LINE C

CONTACT RESISTANCE: 15.5 uQ 153 uQ 16.2 uQ
CONTACT OPENING TIME: 27.5ms 27.5ms 27.0ms
CONTACT CLOSING TIME: 52.5 ms 52.0 ms 52.5 ms
WEAR INDICATORS: PASS PASS PASS

INSULATION TESTING TEST VOLTAGE LINE A LINE B LINE C
LINE TO LINE: 5KVDC >10 TQ >10TQ >10TQ
LINE TO GROUND: 5KVDC >10TQ >10TQ >10TQ
ACROSS CONTACTS: 5KVDC >10 TQ >10TQ >10TQ
WITHSTAND TEST ACROSS CONTACTS: 45KVAC 15 mA 15 mA 15 mA

BREAKER OPERATOR AND CONTROLS TEST
PASS FAIL N/A OHMS RATED VOLTS PICKUP VOLTS
CLOSING COIL: X 179.0 140 VDC 100 VDC
OPENING COIL: X 179.9 140 VDC 70 VDC
TRIPPING COIL: NA - - -
MOTOR CHARGING: X 9.8 125V DC 100 VDC
EQUIPMENT ID
PE-M-10, PE-D-10, PE-HP-02, PE-BCT-1
GENERAL COMMENTS
APRIL 2016 PRIME ENGINEERING — REVISION #4.0
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 82

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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1.63 25/12SA-10 Surge Arresters, Medium- and High-Voltage
Reference: NETA ATS-2013 Section: 7.19.2

CIRCUIT ID: 25/12SA-10
MANUFACTURER: GENERAL ELECTRIC
MFG. DATE: 2016
MCOV: 7.65 KV
VOLTAGE CLASS: 9.0 KV
SERIAL #: NO DATA
MODEL #: 9L20FXX009XHS
CURRENT RATING: 16.1kA Pressure Relief
TYPE: DISTRIBUTION
INSULATION MATERIAL: METAL OXIDE
Test and/or Inspection Acceptable Results Result
C i t late data with drawi d
om.p.are .eqmpmen nameplate data with drawings an Pass/Fail PASS
specifications
Inspect physical and mechanical condition Pass/Fail PASS
Inspect anchorage, alignment, grounding and required area Pass/Fail PASS
clearances
Verify arresters are clean Pass/Fail PASS
Inspect bolted electrical connections for high resistance using 19. Investigate connection values
either: that deviate more than 50%
19. Low-resistance ohmmeter from similar connections .
20. Calibrated torque wrench 20. Torqued to manufacturer’s
data or if absent than use table
100.12
Verify that the ground lead on each device is individually Pass/Fail PASS
attached to a ground bus or electrode
If present,'verlfy that the stroke counter is correctly mounted Pass/Fail N/A
and electrically connected
Perform resistance measurements through bolted connections Investigate connection values that
with a low-resistance ohmmeter if applicable deviate more than 50% from similar PASS
connections
Perform insulation-resistance tests for one minute on each Insulation-resistance values should be
arrestor phase to ground above manufacturers limits or if absent, PASS
greater than table 100.1
Test grounding connection in accordance with section 2.1.8 Resistance between the arrester ground
terminal and the ground system should PASS
be less than 0.5 ohms
GENERAL COMMENTS
APRIL 2016 PRIME ENGINEERING — REVISION #4.0
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS Page 83

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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SITE: Esquimalt Graving Dock | LOCATION: SSSR
CLIENT: EECOL DATE: June 2017
TECHNICIAN: | CL, JS,BH | JOB: | 5014.81

1.64 25/12SA-10 SURGE ARRESTER TEST AND INSPECTION

CIRCUIT ID: 25/12SA-10
MANUFACTURER: GENERAL ELECTRIC
MFG. DATE: 2016
MCOV: 7.65 KV
VOLTAGE CLASS: 9.0 KV
SERIAL #: NO DATA
MODEL #: 9L20FXX009XHS
CURRENT RATING: 16.1kA Pressure Relief
TYPE: DISTRIBUTION

PHYSICAL INSPECTION

PASS/FAIL/N/A COMMENTS
ANCHORAGE: PASS
CLEANLINESS: PASS
OVERALL CONDITION: PASS
BOND CONNECTIONS: PASS
BONDING METHOD: PASS
CONNECTIONS TIGHT: PASS

TESTING
PASS | FAIL N/A COMMENTS
INSULATION TEST — HV — GND TEST
VOLTAGE: 5000VDC X A: 315GQ B: 352GQ C: 338GQ
BOND CONTINUITY ~ ARRESTER ~MAIN | A:>0.50B: 50.50mQ C: 5050 m0
EQUIPMENT ID

PE-M-10, PE-D-10

GENERAL COMMENTS/ENVIRONMENTAL CONDITIONS

APRIL 2016

PRIME ENGINEERING — REVISION #4.0

ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS
PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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ENGINEER. IMPLEMENT. MAINTAIN
TECHNICIAN: | CL, JS,BH | JOB: | 5014.81

1.65 25/12SSSR ES-10 Switches, Air, Medium-Voltage, Metal Enclosed
Reference: NETA ATS-2013 Section: 7.5.1.2

CIRCUIT ID: 25/12SSSR ES-10 PHASES: 3
SERIAL #: 1274676/9 RATED VOLTAGE: 24KV
TYPE: OJWN 24/63A260 STYLE: N/A
MANUFACTURER: ABB MOM: 63KA
MFG. DATE: 2016 CONTINUOUS CURRENT: N/A
Test and/or Inspection Acceptable Results Result

Compare equipment nameplate data with drawings and Pass/Fail PASS
specifications
Inspect physical and mechanical condition Pass/Fail PASS
Inspect anchorage, alignment, grounding and required area Pass/Fail PASS
clearances
Verify the unit is clean and all shipping bracing, loose parts, and Pass/Fail PASS
documentation shipped inside cubicles have been removed.
Verify correct blade alignment, blade penetration, travel stops, arc Pass/Fail PASS
interrupter operation, and mechanical operation.
Verify that fuse sizes and types are in accordance with drawings, Pass/Fail N/A
short-circuit study, and coordination study.
Verify correct phase barrier installation. Pass/Fail PASS
Inspect bolted electrical connections for high resistance using Investigate connection values that deviate more PASS
low-resistance ohmmeter than 50% from similar connections.
Verify operation and sequencing of interlocking systems. Pass/Fail PASS
Verify appropriate lubrication on moving current-carrying parts Pass/Fail PASS
and on moving and sliding surfaces.
Perform resistance measurements through bolted electrical Compare bolted connection resistance values to PASS
connections with a low-resistance ohmmeter values of similar connections. Investigate values

which deviate from those of similar bolted

connections by more than 50 percent of the

lowest value.
Perform insulation-resistance tests on each bus section, phase-to- Pass/Fail PASS
phase and phase-to-ground, for one minute in accordance with
Table 100.1
Measure contact resistance across each switchblade and fuse Microhm or dc millivolt drop values shall not PASS
holder. exceed the high levels of the normal range as

indicated in the manufacturer’s published data.

In the absence of manufacturer’s published

data, investigate values that deviate from

adjacent poles or similar breakers by more than

50 percent of the lowest value.
Perform a dielectric withstand voltage test on each pole with If no evidence of distress or insulation failure is PASS
switch closed. Test each pole-to ground with all other poles observed by the end of the total time of voltage
grounded. Test voltage shall be in accordance with manufacturer’s | application during the dielectric withstand test,
published data. the test specimen is considered to have passed

the test.

GENERAL COMMENTS
APRIL 2016 PRIME ENGINEERING — REVISION #4.0

ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 85

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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SITE: Esquimalt Graving Dock | LOCATION: SSSR
CLIENT: EECOL DATE: June 2017
TECHNICIAN: | CL, JS,BH JOB: | 5014.81

1.66 25/12SSSR ES-10 MEDIUM VOLTAGE EARTHING SWITCH TEST AND INSPECTION

CIRCUIT ID: 25/12SSSR ES-10 MOM RATING: 63KA
MANUFACTURER: ABB MFG. DATE: 2016
TYPE: OJWN 24/63A260 SERIAL #: 1274676/9
STYLE: N/A VOLTAGE RATING: 24KV
BIL: N/A CURRENT RATING: N/A
VISUAL INSPECTION
PASS/FAIL/N/A NOTES
MECHANICAL LOCK: PASS
INSULATORS: PASS
CONTROL: PASS
CONNECTIONS TORQUED: PASS
BLADE ALIGNMENT: PASS LUBRICATED: YES® NO [J
BLADE OPERATING ARMS: PASS LUBRICATED: YES® NO [J
WARNING SIGNS: PASS
BUS AND INSULATION: PASS
OPERATION COUNTER: N/A
BONDING: PASS
ANCHORAGE: PASS
CLEARANCES: PASS
INDICATION/ CONTROL DEVICES: PASS
CLEANLINESS: PASS
CONTACT TESTING
TEST CURRENT LINE A LINE B LINE C
LINE TO GROUND: 10ADC 0.59mQ 0.62mQ 0.59mQ
INSULATION TESTING
TEST VOTLAGE LINE A LINE B LINE C
ACROSS CONTACTS: 5kVDC 1782GQ 2714GQ 2785GQ
OVER POTENTIAL TEST: 50kVAC 0.4mA 0.4mA 0.4mA

EQUIPMENT ID

PE-M-10, PE-D-10, PE-HP-02

GENERAL COMMENTS

PRIME ENGINEERING — REVISION #4.0

ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 86
PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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CLIENT: EECOL DATE: June 2017
ENGINEER. IMPLEMENT. MAINTAIN
TECHNICIAN: | CL, JS,BH | JOB: | 5014.81

1.67 25/12SSSR CB-11 Circuit Breakers, Vacuum, Medium-Voltage
Reference: NETA ATS-2013 Section: 7.6.3

CIRCUIT ID: 25/12SSSR CB-11 PHASES: 3
SERIAL #: 17 92287 RATED VOLTAGE: 27KV
TYPE: VR B.l.L.: 125KV
MANUFACTURER: SQUARE D POWER FREQUENCY: 60HZ
MFG. DATE: 2016 CONTINUOUS CURRENT: 1200A
CONTROL VOLTAGE: 125vDC MAX INTERUPTING RATING: 40KA
FEEDS TO: FUTURE LVSP#5 OPERATION COUNTER: 73
Test and/or Inspection Acceptable Results Result
Compare equipment nameplate data with drawings and PASS
specifications Pass/Fail
Inspect physical and mechanical condition Pass/Fail PASS
Inspect anchorage, alignment, grounding and required area PASS
clearances Pass/Fail
Verify the unit is clean and all shipping bracing, loose parts, and PASS
documentation shipped inside cubicles have been removed. Pass/Fail
Perform all mechanical operation tests on the operating . PASS
mechanism in accordance with manufacturer’s published data. Pass/Fail
Verify cell fit and element alignment Pass/Fail PASS
. . . . . 1. Investigate connection values that PASS
Inspect bolted electrical connections for high resistance using . .
either: deviate more than 50% from similar
1. Low-resistance ohmmeter connections.
2' Calibrated toraue wrench 2. Torqued to manufacturer’s data or if
) q absent than use table 100.12.
Verify operation and sequencing of interlocking systems. PASS
Pass/Fail
Verify appropriate lubrication on moving current-carrying parts PASS
and on moving and sliding surfaces. Pass/Fail
. . . . Pass/Fail PASS
Verify racking mechanism operation.
Record as-found and as-left operation counter readings. Operation counter shall advance one digit per PASS
close-open cycle.
Compare bolted connection resistance values to PASS
. . values of similar connections. Investigate values
Perform resistance measurements through bolted electrical . . L
. . . which deviate from those of similar bolted
connections with a low-resistance ohmmeter .
connections by more than 50 percent of the
lowest value.
Perform insulation-resistance tests on each bus section, phase-to- PASS
phase and phase-to-ground, for one minute in accordance with Pass/Fail
Table 100.1
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 87

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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ENGINEER. IMPLEMENT. MAINTAIN
TECHNICIAN: | CL, JS,BH JOB: | 5014.81
Microhm or dc millivolt drop values shall not PASS
exceed the high levels of the normal range as
indicated in the manufacturer’s published data.
Perform a contact/pole-resistance test In the absence of manufacturer’s published
data, investigate values that deviate from
adjacent poles or similar breakers by more than
50 percent of the lowest value.
. . . g Minimum pickup voltage of the trip and close PASS
Perform minimum pickup voltage tests on trip and close coils in . )
. ) . coils shall conform to the manufacturer’s
accordance with manufacturer’s published data. .
published data.
Verify correct operation of any auxiliary features such as electrical | Auxiliary features shall operate in accordance PASS
close and trip operation, trip-free, and antipump function. with manufacturer’s published data.
Trip circuit breaker by operation of each protective device. Reset Protective devices shall operate the breaker per PASS
all trip logs and indicators system design.
If no evidence of distress or insulation failure is PASS
. L . . observed by the end of the total time of voltage
Perform a dielectric withstand voltage test in accordance with - - . .
, . application during the vacuum bottle integrity
manufacturer’s published data. . . .
test, the test specimen is considered to have
passed the test.
If no evidence of distress or insulation failure is PASS
Perform vacuum bottle integrity (dielectric withstand voltage) test | observed by the end of the total time of voltage
across each vacuum bottle with the breaker in the open position in | application during the vacuum bottle integrity
strict accordance with manufacturer’s published data. test, the test specimen is considered to have
passed the test.
Verify Heaters are operational Pass/Fail N/A
GENERAL COMMENTS
APRIL 2016 PRIME ENGINEERING — REVISION #4.0
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 88

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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SITE: Esquimalt Graving Dock | LOCATION: SSSR
CLIENT: EECOL DATE: June 2017
TECHNICIAN: | CL, JS,BH JOB: | 5014.81

1.68 25/12SSSR CB-11 MEDIUM VOLTAGE CIRCUIT BREAKER TEST AND INSPECTION

CIRCUIT ID: 25/12SSSR CB-11 FEEDS TO: SPARE MANUFACTURER: SQUARE D
MFG DATE: 2016 TYPE: VR INTERRUPTING CAPACITY: 40KA
SERIAL #: 17 92287 STYLE: VACUUM CONTROL VOLTAGE: 125VDC
INTERLOCK KEY #: NA RATED CURRENT: 1200A OPERATION COUNTER: 73
B.I.L.: 125KV RATED VOLTAGE: 27KV
VISUAL INSPECTIONS
PASS/FAIL/N/A NOTES
OPERATION OF INTERLOCKS: PASS
CONDITION OF BREAKER CELLS: PASS
RACKING MECHANISM OF RAILS: PASS
SIGNS OF OVERHEATING: NA NEW
CONDITION OF FINGERS AND CLUSTERS: PASS
OPERATION OF SHUTTERS: PASS
GROUND CONNECTIONS: PASS
LUBRICATION OF MECHANISM: PASS
CONNECTIONS TORQUED: PASS
SECONDARY WIRING: PASS
SPRINGS / PUFFERS / DAMPERS: PASS
AUXILIARY CONTACTS: PASS HIGHEST RESISTANCE: .2Q
CONTACT AND INSULATION TESTING
CONTACT TESTING LINE A LINE B LINE C
CONTACT RESISTANCE: 21.2 pQ 23.2 pQ 20.1 pQ
CONTACT OPENING TIME: 30.0 ms 29.5 ms 29.6 ms
CONTACT CLOSING TIME: 49.0 ms 48.8 ms 49.0 ms
WEAR INDICATORS: PASS PASS PASS
INSULATION TESTING TEST VOLTAGE LINE A LINEB LINE C
LINE TO LINE: 5KVDC >10 TQ >10 TQ >10 TQ
LINE TO GROUND: 5KvDC 8.27TQ 7.26 TQ 4.34TQ
ACROSS CONTACTS: 5KVDC >10 TQ >10 TQ >10 TQ
WITHSTAND TEST ACROSS CONTACTS: 45KVAC 15 mA 16 mA 15 mA
BREAKER OPERATOR AND CONTROLS TEST
PASS FAIL N/A OHMS RATED VOLTS PICKUP VOLTS
CLOSING COIL: X 179.3 140 VDC 100 VDC
OPENING COIL: X 176.7 140 VDC 70 VDC
TRIPPING COIL: NA - - -
MOTOR CHARGING: X 9.3 125V DC 100 VDC
EQUIPMENT ID
PE-M-10, PE-D-10, PE-HP-02, PE-BCT-1
GENERAL COMMENTS
APRIL 2016 PRIME ENGINEERING — REVISION #4.0
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 89

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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1.69 25/12SA-11 Surge Arresters, Medium- and High-Voltage
Reference: NETA ATS-2013 Section: 7.19.2

CIRCUIT ID: 25/12SA-11
MANUFACTURER: GENERAL ELECTRIC
MFG. DATE: 2016
MCOV: 7.65 KV
VOLTAGE CLASS: 9.0 KV
SERIAL #: NO DATA
MODEL #: 9L20FXX009XHS
CURRENT RATING: 16.1kA Pressure Relief
TYPE: DISTRIBUTION
INSULATION MATERIAL: METAL OXIDE
Test and/or Inspection Acceptable Results Result
C i t late data with drawi d
om.p.are .eqmpmen nameplate data with drawings an Pass/Fail PASS
specifications
Inspect physical and mechanical condition Pass/Fail PASS
Inspect anchorage, alignment, grounding and required area Pass/Fail PASS
clearances
Verify arresters are clean Pass/Fail PASS
Inspect bolted electrical connections for high resistance using 21. Investigate connection values
either: that deviate more than 50%
21. Low-resistance ohmmeter from similar connections .
22. Calibrated torque wrench 22. Torqued to manufacturer’s
data or if absent than use table
100.12
Verify that the ground lead on each device is individually Pass/Fail PASS
attached to a ground bus or electrode
If present,'verlfy that the stroke counter is correctly mounted Pass/Fail N/A
and electrically connected
Perform resistance measurements through bolted connections Investigate connection values that
with a low-resistance ohmmeter if applicable deviate more than 50% from similar PASS
connections
Perform insulation-resistance tests for one minute on each Insulation-resistance values should be
arrestor phase to ground above manufacturers limits or if absent, PASS
greater than table 100.1
Test grounding connection in accordance with section 2.1.8 Resistance between the arrester ground
terminal and the ground system should PASS
be less than 0.5 ohms
GENERAL COMMENTS
APRIL 2016 PRIME ENGINEERING — REVISION #4.0
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS Page 90

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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SITE: Esquimalt Graving Dock | LOCATION: SSSR
CLIENT: EECOL DATE: June 2017
TECHNICIAN: | CL, JS,BH | JOB: | 5014.81

1.70 25/12SA-11 SURGE ARRESTER TEST AND INSPECTION

CIRCUIT ID: 25/12SA-11
MANUFACTURER: GENERAL ELECTRIC
MFG. DATE: 2016
MCOV: 7.65 KV
VOLTAGE CLASS: 9.0 KV
SERIAL #: NO DATA
MODEL #: 9L20FXX009XHS
CURRENT RATING: 16.1kA Pressure Relief
TYPE: DISTRIBUTION

PHYSICAL INSPECTION

PASS/FAIL/N/A COMMENTS
ANCHORAGE: PASS
CLEANLINESS: PASS
OVERALL CONDITION: PASS
BOND CONNECTIONS: PASS
BONDING METHOD: PASS
CONNECTIONS TIGHT: PASS

TESTING
PASS | FAIL N/A COMMENTS
INSULATION TEST — HV — GND TEST
VOLTAGE: 5000VDC X A: 312GQ B: 347GQ C: 474GQ
BOND CONTINUITY ~ ARRESTER ~MAIN | A:>0.50B: 50.50mQ C: 5050 m0
EQUIPMENT ID

PE-M-10, PE-D-10

GENERAL COMMENTS/ENVIRONMENTAL CONDITIONS

APRIL 2016

PRIME ENGINEERING — REVISION #4.0

ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS
PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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1.71 25/12SSSR ES-11 Switches, Air, Medium-Voltage, Metal Enclosed
Reference: NETA ATS-2013 Section: 7.5.1.2

CIRCUIT ID: 25/12SSSR ES-11 PHASES: 3
SERIAL #: 1274676/12 RATED VOLTAGE: 24KV
TYPE: OJWN 24/63A260 STYLE: N/A
MANUFACTURER: ABB MOM: 63KA
MFG. DATE: 2016 CONTINUOUS CURRENT: N/A
Test and/or Inspection Acceptable Results Result

Compare equipment nameplate data with drawings and Pass/Fail PASS
specifications
Inspect physical and mechanical condition Pass/Fail PASS
Inspect anchorage, alignment, grounding and required area Pass/Fail PASS
clearances
Verify the unit is clean and all shipping bracing, loose parts, and Pass/Fail PASS
documentation shipped inside cubicles have been removed.
Verify correct blade alignment, blade penetration, travel stops, arc Pass/Fail PASS
interrupter operation, and mechanical operation.
Verify that fuse sizes and types are in accordance with drawings, Pass/Fail N/A
short-circuit study, and coordination study.
Verify correct phase barrier installation. Pass/Fail PASS
Inspect bolted electrical connections for high resistance using Investigate connection values that deviate more PASS
low-resistance ohmmeter than 50% from similar connections.
Verify operation and sequencing of interlocking systems. Pass/Fail PASS
Verify appropriate lubrication on moving current-carrying parts Pass/Fail PASS
and on moving and sliding surfaces.
Perform resistance measurements through bolted electrical Compare bolted connection resistance values to PASS
connections with a low-resistance ohmmeter values of similar connections. Investigate values

which deviate from those of similar bolted

connections by more than 50 percent of the

lowest value.
Perform insulation-resistance tests on each bus section, phase-to- Pass/Fail PASS
phase and phase-to-ground, for one minute in accordance with
Table 100.1
Measure contact resistance across each switchblade and fuse Microhm or dc millivolt drop values shall not PASS
holder. exceed the high levels of the normal range as

indicated in the manufacturer’s published data.

In the absence of manufacturer’s published

data, investigate values that deviate from

adjacent poles or similar breakers by more than

50 percent of the lowest value.
Perform a dielectric withstand voltage test on each pole with If no evidence of distress or insulation failure is PASS
switch closed. Test each pole-to ground with all other poles observed by the end of the total time of voltage
grounded. Test voltage shall be in accordance with manufacturer’s | application during the dielectric withstand test,
published data. the test specimen is considered to have passed

the test.

GENERAL COMMENTS
APRIL 2016 PRIME ENGINEERING — REVISION #4.0

ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 92

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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SITE: Esquimalt Graving Dock | LOCATION: SSSR
CLIENT: EECOL DATE: June 2017
TECHNICIAN: | CL, JS,BH JOB: | 5014.81

1.72 25/12SSSR ES-11 MEDIUM VOLTAGE EARTHING SWITCH TEST AND INSPECTION

CIRCUIT ID: 25/12SSSR ES-11 MOM RATING: 63KA
MANUFACTURER: ABB MFG. DATE: 2016
TYPE: OJWN 24/63A260 SERIAL #: 1274676/12
STYLE: N/A VOLTAGE RATING: 24KV
BIL: N/A CURRENT RATING: N/A
VISUAL INSPECTION
PASS/FAIL/N/A NOTES
MECHANICAL LOCK: PASS
INSULATORS: PASS
CONTROL: PASS
CONNECTIONS TORQUED: PASS
BLADE ALIGNMENT: PASS LUBRICATED: YES® NO [J
BLADE OPERATING ARMS: PASS LUBRICATED: YES® NO [J
WARNING SIGNS: PASS
BUS AND INSULATION: PASS
OPERATION COUNTER: N/A
BONDING: PASS
ANCHORAGE: PASS
CLEARANCES: PASS
INDICATION/ CONTROL DEVICES: PASS
CLEANLINESS: PASS
CONTACT TESTING

TEST CURRENT LINE A LINE B LINE C

LINE TO GROUND: 10ADC 0.40mQ 0.39mQ 0.40mQ
INSULATION TESTING

TEST VOTLAGE LINE A LINE B LINE C
ACROSS CONTACTS: 5kVDC 2367GQ 2084GQ 21570
OVER POTENTIAL TEST: 50kVAC 0.4mA 0.4mA 0.4mA

EQUIPMENT ID
PE-M-10, PE-D-10, PE-HP-02
GENERAL COMMENTS
PRIME ENGINEERING — REVISION #4.0

ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 93

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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engineering SITE: Esquimalt Graving Dock | LOCATION: SSSR
CLIENT: EECOL DATE: June 2017
ENGINEER. IMPLEMENT. MAINTAIN
TECHNICIAN: | CL, JS,BH | JOB: | 5014.81

1.73 25/12SSSR CB-12 Circuit Breakers, Vacuum, Medium-Voltage
Reference: NETA ATS-2013 Section: 7.6.3

CIRCUIT ID: 25/12SSSR CB-12 PHASES: 3
SERIAL #: 17 92280 RATED VOLTAGE: 27KV
TYPE: VR B.l.L.: 125KV
MANUFACTURER: SQUARE D POWER FREQUENCY: 60HZ
MFG. DATE: 2016 CONTINUOUS CURRENT: 1200A
CONTROL VOLTAGE: 125vDC MAX INTERUPTING RATING: 40KA
FEEDS TO: SPARE OPERATION COUNTER: 76
Test and/or Inspection Acceptable Results Result
Compare equipment nameplate data with drawings and PASS
specifications Pass/Fail
Inspect physical and mechanical condition Pass/Fail PASS
Inspect anchorage, alignment, grounding and required area PASS
clearances Pass/Fail
Verify the unit is clean and all shipping bracing, loose parts, and PASS
documentation shipped inside cubicles have been removed. Pass/Fail
Perform all mechanical operation tests on the operating . PASS
mechanism in accordance with manufacturer’s published data. Pass/Fail
Verify cell fit and element alignment Pass/Fail PASS
. . . . . 1. Investigate connection values that PASS
Inspect bolted electrical connections for high resistance using . .
either: deviate more than 50% from similar
1. Low-resistance ohmmeter connections.
2' Calibrated toraue wrench 2. Torqued to manufacturer’s data or if
) q absent than use table 100.12.
Verify operation and sequencing of interlocking systems. PASS
Pass/Fail
Verify appropriate lubrication on moving current-carrying parts PASS
and on moving and sliding surfaces. Pass/Fail
. . . . Pass/Fail PASS
Verify racking mechanism operation.
Record as-found and as-left operation counter readings. Operation counter shall advance one digit per PASS
close-open cycle.
Compare bolted connection resistance values to PASS
. . values of similar connections. Investigate values
Perform resistance measurements through bolted electrical . . L
. . . which deviate from those of similar bolted
connections with a low-resistance ohmmeter .
connections by more than 50 percent of the
lowest value.
Perform insulation-resistance tests on each bus section, phase-to- PASS
phase and phase-to-ground, for one minute in accordance with Pass/Fail
Table 100.1
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 94

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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CLIENT: EECOL DATE: June 2017
ENGINEER. IMPLEMENT. MAINTAIN
TECHNICIAN: | CL, JS,BH JOB: | 5014.81
Microhm or dc millivolt drop values shall not PASS
exceed the high levels of the normal range as
indicated in the manufacturer’s published data.
Perform a contact/pole-resistance test In the absence of manufacturer’s published
data, investigate values that deviate from
adjacent poles or similar breakers by more than
50 percent of the lowest value.
. . . g Minimum pickup voltage of the trip and close PASS
Perform minimum pickup voltage tests on trip and close coils in . )
. ) . coils shall conform to the manufacturer’s
accordance with manufacturer’s published data. .
published data.
Verify correct operation of any auxiliary features such as electrical | Auxiliary features shall operate in accordance PASS
close and trip operation, trip-free, and antipump function. with manufacturer’s published data.
Trip circuit breaker by operation of each protective device. Reset Protective devices shall operate the breaker per PASS
all trip logs and indicators system design.
If no evidence of distress or insulation failure is PASS
. L . . observed by the end of the total time of voltage
Perform a dielectric withstand voltage test in accordance with - - . .
, . application during the vacuum bottle integrity
manufacturer’s published data. . . .
test, the test specimen is considered to have
passed the test.
If no evidence of distress or insulation failure is PASS
Perform vacuum bottle integrity (dielectric withstand voltage) test | observed by the end of the total time of voltage
across each vacuum bottle with the breaker in the open position in | application during the vacuum bottle integrity
strict accordance with manufacturer’s published data. test, the test specimen is considered to have
passed the test.
Verify Heaters are operational Pass/Fail N/A
GENERAL COMMENTS
APRIL 2016 PRIME ENGINEERING — REVISION #4.0
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 95

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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SITE: Esquimalt Graving Dock | LOCATION: SSSR
CLIENT: EECOL DATE: June 2017
TECHNICIAN: | CL, JS,BH JOB: | 5014.81

1.74 25/12SSSR CB-12 MEDIUM VOLTAGE CIRCUIT BREAKER TEST AND INSPECTION

CIRCUIT ID: 25/12SSSR CB-12 | FEEDS TO: SPARE MANUFACTURER: SQUARE D
MFG DATE: 2016 TYPE: VR INTERRUPTING CAPACITY: 40KA
SERIAL #: 17 92280 STYLE: VACUUM CONTROL VOLTAGE: 125VDC
INTERLOCK KEY #: NA RATED CURRENT: 1200A OPERATION COUNTER: 76
B.IL.: 125KV RATED VOLTAGE: 27KV
VISUAL INSPECTIONS
PASS/FAIL/N/A NOTES
OPERATION OF INTERLOCKS: PASS
CONDITION OF BREAKER CELLS: PASS
RACKING MECHANISM OF RAILS: PASS
SIGNS OF OVERHEATING: NA NEW
CONDITION OF FINGERS AND CLUSTERS: PASS
OPERATION OF SHUTTERS: PASS
GROUND CONNECTIONS: PASS
LUBRICATION OF MECHANISM: PASS
CONNECTIONS TORQUED: PASS
SECONDARY WIRING: PASS
SPRINGS / PUFFERS / DAMPERS: PASS
AUXILIARY CONTACTS: PASS HIGHEST RESISTANCE: 0.20
CONTACT AND INSULATION TESTING
CONTACT TESTING LINE A LINE B LINE C

CONTACT RESISTANCE: 16.3 uQ 16.2 uQ 16.1 uQ
CONTACT OPENING TIME: 27.5ms 27.5ms 27.5ms
CONTACT CLOSING TIME: 50.5 ms 51.0 ms 50.0 ms
WEAR INDICATORS: PASS PASS PASS

INSULATION TESTING TEST VOLTAGE LINE A LINE B LINE C
LINE TO LINE: 5KVDC >10 TQ >10TQ >10TQ
LINE TO GROUND: 5KVDC >10TQ 8.35TQ >10TQ
ACROSS CONTACTS: 5KVDC 4.98TQ >10TQ >10TQ
WITHSTAND TEST ACROSS CONTACTS: 45KVAC 15 ma 15ma 15ma

BREAKER OPERATOR AND CONTROLS TEST
PASS FAIL N/A OHMS RATED VOLTS PICKUP VOLTS
CLOSING COIL: X 180.4 140 VDC 100 VDC
OPENING COIL: X 176.9 140 VDC 70 VDC
TRIPPING COIL: NA - - -
MOTOR CHARGING: X 9.7 125V DC 100 VDC
EQUIPMENT ID
PE-M-10, PE-D-10, PE-HP-02, PE-BCT-1
GENERAL COMMENTS
APRIL 2016 PRIME ENGINEERING — REVISION #4.0
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS page 96

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.




(o) prime

Esquimalt Graving Dock

LOCATION: SSSR

CLIENT:

EECOL

DATE:

June 2017

ENGINEER.IMPLEMENT. MAINTAIN

TECHNICIAN:

CL, JS,BH

| JOB:

5014.81

1.75 25/12SA-12 Surge Arresters, Medium- and High-Voltage
Reference: NETA ATS-2013 Section: 7.19.2

CIRCUIT ID: 25/12SA-12
MANUFACTURER: GENERAL ELECTRIC
MFG. DATE: 2016
MCOV: 7.65 KV
VOLTAGE CLASS: 9.0 KV
SERIAL #: NO DATA
MODEL #: 9L20FXX009XHS
CURRENT RATING: 16.1kA Pressure Relief
TYPE: DISTRIBUTION
INSULATION MATERIAL: METAL OXIDE
Test and/or Inspection Acceptable Results Result
C i t late data with drawi d
om.p.are .eqmpmen nameplate data with drawings an Pass/Fail PASS
specifications
Inspect physical and mechanical condition Pass/Fail PASS
Inspect anchorage, alignment, grounding and required area Pass/Fail PASS
clearances
Verify arresters are clean Pass/Fail PASS
Inspect bolted electrical connections for high resistance using 23. Investigate connection values
either: that deviate more than 50%
23. Low-resistance ohmmeter from similar connections .
24. Calibrated torque wrench 24. Torqued to manufacturer’s
data or if absent than use table
100.12
Verify that the ground lead on each device is individually Pass/Fail PASS
attached to a ground bus or electrode
If present,'verlfy that the stroke counter is correctly mounted Pass/Fail N/A
and electrically connected
Perform resistance measurements through bolted connections Investigate connection values that
with a low-resistance ohmmeter if applicable deviate more than 50% from similar PASS
connections
Perform insulation-resistance tests for one minute on each Insulation-resistance values should be
arrestor phase to ground above manufacturers limits or if absent, PASS
greater than table 100.1
Test grounding connection in accordance with section 2.1.8 Resistance between the arrester ground
terminal and the ground system should PASS
be less than 0.5 ohms
GENERAL COMMENTS
APRIL 2016 PRIME ENGINEERING — REVISION #4.0
ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS Page 97

PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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SITE: Esquimalt Graving Dock | LOCATION: SSSR
CLIENT: EECOL DATE: June 2017
TECHNICIAN: | CL, JS,BH | JOB: | 5014.81

1.76 25/12SA-12 SURGE ARRESTER TEST AND INSPECTION

CIRCUIT ID: 25/12SA-12
MANUFACTURER: GENERAL ELECTRIC
MFG. DATE: 2016
MCOV: 7.65 KV
VOLTAGE CLASS: 9.0 KV
SERIAL #: NO DATA
MODEL #: 9L20FXX009XHS
CURRENT RATING: 16.1kA Pressure Relief
TYPE: DISTRIBUTION

PHYSICAL INSPECTION

PASS/FAIL/N/A COMMENTS
ANCHORAGE: PASS
CLEANLINESS: PASS
OVERALL CONDITION: PASS
BOND CONNECTIONS: PASS
BONDING METHOD: PASS
CONNECTIONS TIGHT: PASS

TESTING
PASS | FAIL N/A COMMENTS
INSULATION TEST — HV — GND TEST
VOLTAGE: 5000VDC X A: 358GQ B: 316GQ C: 321GQ
BOND CONTINUITY ~ ARRESTER ~MAIN | A:>0.50B: 50.50mQ C: 5050 m0
EQUIPMENT ID

PE-M-10, PE-D-10

GENERAL COMMENTS/ENVIRONMENTAL CONDITIONS

APRIL 2016

PRIME ENGINEERING — REVISION #4.0

ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STANDARDS AS
PER THE NATIONAL RESEARCH COUNCIL OF CANADA. CERTIFICATES OF CALIBRATION ARE AVAILABLE UPON REQUEST.
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1.77 25/12SSSR ES-12 Switches, Air, Medium-Voltage, Metal Enclosed
Reference: NETA ATS-2013 Section: 7.5.1.2

CIRCUIT ID: 25/12SSSR ES-12 PHASES: 3
SERIAL #: 1274676/8 RATED VOLTAGE: 24KV
TYPE: OJWN 24/63A260 STYLE: N/A
MANUFACTURER: ABB MOM: 63KA
MFG. DATE: 2016 CONTINUOUS CURRENT: N/A
Test and/or Inspection Acceptable Results Result

Compare equipment nameplate data with drawings and Pass/Fail PASS
specifications
Inspect physical and mechanical condition Pass/Fail PASS
Inspect anchorage, alignment, grounding and required area Pass/Fail PASS
clearances
Verify the unit is clean and all shipping bracing, loose parts, and Pass/Fail PASS
documentation shipped inside cubicles have been removed.
Verify correct blade alignment, blade penetration, travel stops, arc Pass/Fail PASS
interrupter operation, and mechanical operation.
Verify that fuse sizes and types are in accordance with drawings, Pass/Fail N/A
short-circuit study, and coordination study.
Verify correct phase barrier installation. Pass/Fail PASS
Inspect bolted electrical connections for high resistance using Investigate connection values that deviate more PASS
low-resistance ohmmeter than 50% from similar connections.
Verify operation and sequencing of interlocking systems. Pass/Fail PASS
Verify appropriate lubrication on moving current-carrying parts Pass/Fail PASS
and on moving and sliding surfaces.
Perform resistance measurements through bolted electrical Compare bolted connection resistance values to PASS
connections with a low-resistance ohmmeter values of similar connections. Investigate values

which deviate from those of similar bolted

connections by more than 50 percent of the

lowest value.
Perform insulation-resistance tests on each bus section, phase-to- Pass/Fail PASS
phase and phase-to-ground, for one minute in accordance with
Table 100.1
Measure contact resistance across each switchblade and fuse Microhm or dc millivolt drop values shall not PASS
holder. exceed the high levels of the normal range as

indicated in the manufacturer’s published data.

In the absence of manufacturer’s published

data, investigate values that deviate from

adjacent poles or similar breakers by more than

50 percent of the lowest value.
Perform a dielectric withstand voltage test on each pole with If no evidence of distress or insulation failure is PASS
switch closed. Test each pole-to ground with all other poles observed by the end of the total time of voltage
grounded. Test voltage shall be in accordance with manufacturer’s | application during the dielectric withstand test,
published data. the test specimen is considered to have passed

the test.

GENERAL COMMENTS
APRIL 2016 PRIME ENGINEERING — REVISION #4.0

ALL TESTING PERFORMED AS PER NETA ATS-2003 USING EQUIPMENT CALIBRATED TO NATIONAL TRACEABLE STAND