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EXECUTIVE SUMMARY

Paradigm Engineering Group Inc. reviewed five systems, which service the site. These are the water, gas, sewer,
electrical and communication systems. An overview of each system is found in Section 2 of the Report. This
summary is broken down into three components as follows: Terms of Reference, Study Findings and Summary
Report.

A, Terms of Reference

Subsequent to a proposal dated November 16, 1998, Paradigm Engineering Group Inc. was retained to
conduct a Condition Survey of the Toronto Zoo site services located on the Zoo property in Scarborougly,
Ontario. Authorization to proceed was notified by Mr. Eric Morris, Manager of Facilities and Services on
behalf of the Toronto Zoo.

B. Study Findings

Water: The physical condition of the water supply and distribution system was found to be generally int good
condition. For the most part, the flow rates and water pressures were found to be adequate with the exception
of approximately three hydrants where water pressures were found to be low. The findings also revealed that
adequate water is available to service the current needs of the Zoo. Any proposed addition or expansion to
the Zoo requiring water supply must address the above low-pressure problem.

There are two key areas of concern with the water supply system namely;

1. The entire site is currently supplied from a single line connected to the City. Should a major line
break requiring the shut down of the water system occur on a day when the Zoo is very busy with
visitors needing access to water, there will be a significant negative consequence, hence we have
recommended that consideration be given to the installation of a second linefeed to the Zoo from
another City main. For the short term, the sections of water mains that have leaked in the past
should be replaced. The cost of this immediate repair is shown in the Appendices.

2. The existing water mains hydrant connections contain some dead ends without a loop. The above
feature is not in conformance with the requirements of the City of Scarborough, which required that
all lines leading to the fire hydrant be looped.

The long term solution to the first problem is to install a second line fee at an approximate budget cost of
$1,000,000. The solution to the second concern is to install loops at all hydrants without loops. Detailed
discussion of these concerns and their corrective measures are given in the Appendices.

Gas: The physical condition of the Gas supply and distribution system was found to be generally in good
condition. For the most part, the gas flow rates and pressures were found to be adequate. The findings
also revealed that adequate gas is available to service the current needs. The adequacy of proposed
expansions, including extension of gas facilities to the Eurasia exhibits area will be determined after
design loads are known.

Sewers: The audit of the sewer system revealed that the sewer system has adequate capacity to service
current needs and proposed expansions, however the entire storm and sanitary sewers contains a
significant level of debris. We have recommended a complete flushing of the system to enhance its
functional capacity.
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Electrical: The audit of the electrical system indicates that there is adequate electrical capacity to service
current needs, but any further expansion or addition to electrical energy loads must contemplate
and include upgrading the electrical service. The electrical systems and equipment are in fair
condition, despite the high incidence of failures. Given the age of the system and the reported
frequency of disruption of operation resulting from power failures, we will recommend a phased
replacement of all underground cables and submersible transformers.

Communication: The audit of the communication system indicates that there is adequate capacity to

service current needs and proposed expansions. The communication equipment and
systems are in good condition.

C.  Summary Cost Report

The attached Portfolio Summary Report details the projected cost requirements for Capital Improvements,
Required Repairs and Preventive Maintenance.
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1.1

1.2

1.3

INTRODUCTION

Terms of Reference

Subsequent to a proposal dated November 16, 1998, Paradigm Engineering Group Inc. was retained
to conduct a Condition Survey of the Toronto Zoo site services located on the Zoo property in
Scarborough, Ontario. Authorization to proceed was notified by Mr. Eric Morris, Manager of
Facilities and Services on behalf of the Toronto Zoo.

Scope of Work

In general, the scope of work consists of a Condition Survey of the water, gas, electrical and
communication/data services and storm/sanitary sewer systems on the site to determine if any
deficiencies exist. The study was broken down into 2 phases:

Phase 1 Facility Audit
Phase II Development of Life Cycle Repair/Replacement and Maintenance Program

Details of the complete scope of work are contained in the Request for Proposal Document and the
Proposal.

Study Goals

The objective of this assignment is to evaluate the existing functional and physical adequacy and
capacity of the existing site services at the Toronto Zoo (Zoo) complex and identify retrofit /
replacement / repair / maintenance / expansion needs. This survey will address the needs of the Zoo
by ensuring that the existing facilities are adequate to meet both the existing demand and reasonably
foreseeable future expansion to Zoo facilities.

The Site Services Study is a comprehensive study of the condition of the utility systems and their
components. The audit includes a complete inventory of the current use and capacity of the services.
A summary of the goals of this project is:

1. Identify and quantify current deficiencies in all components of the services.

2. Develop an understanding of the future needs of the Zoo complex so that the Zoo can predict

the funding necessary to maintain the services in an appropriate condition after the reduction

or elimination of the current required repairs liability.

Provide an inventory of the existing use of the services including renewal cost allocation.

4. Use the study as the basis of a dynamic management tool which will continue to provide an
accurate record of the state of the physical plant. The system should be capable of predicting
the funding required to maintain desired conditions and will foster the creation of multi-year
comprehensive capital implementation plans.

2
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1.4 Study Methodology

Each utility system and site component is inspected and measured. The costs associated with each
component are grouped into 3 distinct categories as follows:

Type 1. Required Repairs Costs

This category includes costs fo rectify actual component deficiencies. All components of the
systems, which exhibit or suffer from actual deficiencies at the time of this audit, are referred
to as “ Required Repairs”. These deficiencies will require to be rectified in order to ensure
that the components continue to serve their intended functions. All costs associated with
required repairs are Required Repairs costs.

Type 2: Preventive Maintenance Costs

This category will affect all the components of the systems requiring periodic
inspections/servicing and maintenance. For example, a sump pump requiring cleaning every
year will be classified under preventive maintenance.

Type 3: Capital Improvement Costs

All site servicing systems/components are captured under this category. The repair and
replacement of a component is a function of the natural weat/tear and the life expectancy of a
component. Over the life of a project, components require periodic renewals in order to

maintain the integrity of the facility. All costs associated with capital improvements are called {7
capital improvement costs.

All visible deficiencies for the entire physical plant are identified. Each of the utility and site systems
is examined and the remaining useful life of each component is estimated. Finally, the current
replacement value of the utility systems and site components is calculated.

The Site Services Study includes deficiencies and anticipated requirements of the utility systems and
site components. This comprehensive approach produces a total profile for the entire plant within a
conceptual framework consistent with the standard approach for such service systems.

As a physical plant continues to age, additional components wear out. The analysis of life cycle
maintenance costs is projected over a long period (25 years for the systems) in order to obtain
reasonable average annual projections of the amount of money each component will require to
maintain existing conditions.

The information gathered during this audit is analyzed and entered into PEG’s Facility Renewal
Planning software. The software generates the following three types of reports:

Portfolio Summary_Cost Report: This report provides a highly condensed summary of the
costs associated with each cost type. The cost columns over the 25-year planning horizon are
divided into 10 groups. The costs for the first five years are given on a year by year basis.
The costs for the remaining 20 years are put into five (5) year groups. All the future costs are
inflated to reflect cost escalation and inflation. The last column gives the subtotal.
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Detailed Cost Report: This report provides a condensed summary of the costs associated with
each element of repair requirement. The cost columns over the 25-year planning horizon is
divided into 10 groups and is similar to the Portfolio Summary Cost described above.

Recommendation Report: This report provides a detailed description of each repair
requirements. The report is divided into 7 columns. Column 1 gives an identity number 'to
each repair need. Column 2 describes the location of the repair need. Column 3 gives the
priority of the work required relative to other work requirements. A description of the
priorities is given below. Column 4 gives the category of the work required. Column 5 gives
the description of the deficiency resulting in the need for repairs. Column 6 describes the
correction needed to rectify the problem. Alternative solutions are also described. Column 7
gives the budget cost in today’s dollar for rectifying the deficiency. The format of the
recommendation report for Capital Improvement Costs is slightly different and self-
explanatory, consisting of 14 columns. :

Priority Ranking Of Recommended Repairs

Each observed required repair is assigned a number that defines the priority of the work relative to

others.
Priority Description
No.

1 Repairs of a safety nature where deficiencies have significant probability of harm
to people and animals causing death and severe injury.

2 Repairs of a safety nature where deficiencies have significant probability of
causing damage to health and minor injuries.

3 Repairs where deficiencies have a risk of consequential damage with high
financial cost.

4 Repairs where deficiencies have risk of consequential damage with medium
financial cost.

5 Repairs where deficiencies have a risk of consequential damage with low financial
cost.

6 Repairs where deficiencies have no risk of consequential damage but are
necessitated by the need for upgrades to improve or replace building components.
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Categories Definition

All building systems and components repair/retrofit costs are grouped into categories, which define

their impact.

Category Name:

Description

Regulatory:

These are costs, which arise as a result of regulatory
requirements from all regulatory agencies. For
example, costs incurred to upgrade existing access to
achieve barrier free access for the handicapped will
fall into this category.

Energy:

These are costs associated with energy conservation
measures. For example, costs incurred to upgrade
lighting fixtures from incandescent to florescent, etc.

Building Integrity:

There are costs, which are related to the overall
integrity and soundness of a building, particularly the
building envelope and structural systems.  For
example, rusting and delamination of concrete
cladding, cracking of caulking.

Life Safety:

These are costs, which are associated with life and
health safety concerns. For example, costs incurred
to repair damaged of missing exit signs, dysfunctional
heat detectors, etc.

Air Quality:

These are costs associated with health safety,
primarily arising from air quality concern. For
example, costs incurred to clean the ductwork to
improve the quality and flow of air.

Functional:

These are costs, which are associated with upgrading
systems to meet their functional requirements. For
example, upgrading lighting to higher lux levels,
repairing flashing to shed water away from joints,
etc.

Appearance

These are cost that is associated mainly with integrity
of interior finishes and a esthetic considerations. For
example, missing acoustic ceiling tiles, soiled carpet,
missing cover plates, etc.

Hazardous Material:

These are costs associated with the removal of
hazardous materials.

Environmental:

These are costs associated with environmental
concerns such as implementation of the BEPAC
program, costs to implement the 3R program, efc.
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1.5 Description of the Complex

The Zoo property is a rolling, wooded area approximately 710 acres in extent, with approximately 300
developed acres of discrete, fenced areas for the maintenance and exhibit of wild life from around the
world. Individual exhibits are provided with gas, water, electrical and sewage services for the care and
comfort of the animals and the patrons, and given the area of the site and its combination of wooded
hills and streams, there are several kilometres of underground services to be assessed. All distribution
systems are underground. This presents both advantages, such as freedom from damage due to wind,
snow, vehicles, animals, etc. and disadvantages such as difficulty of access, flooding, cotrosion, etc.
Construction of the Zoo complex started approximately 25 years ago and has been on-going since, with
further changes and expansions proposed for the near future.

1.6 Acknowledgments and Assembly of the Report

Numerous consultants and specialists have assisted with the investigations and preparation of this
document. In some instances, third and fourth opinions have been obtained. Those consulted,
including texts, are noted in the appropriate sections.

Under the direction of Paradigm Engineering Group Inc., the following companies comprise the
investigation team:

Paradigm Engineering Group Inc. Prime Consultant
Mechanical/Electrical Engineering

A-1 Fire Hydrant Services Inspection/Testing Specialists
(Hydrants, Water Valves)

Trans Video Inspections Inspection/Testing Specialists
{Camera Survey)

Trade Gas Services Inspection/Testing Specialists
{Gas Pressure)

Civil Underground Limited Inspection/Testing Specialists
(Soil excavation)

The assembly of the information required to prepare this comprehensive Site Services Study was
coordinated by Mr. Ernest Onyido, P.Eng of Paradigm Engineering Group Inc.

All files, notes, source data, test results and master files are retained in the offices of Paradigm
Engineering Group Inc. and remain the property of the Consultant.

All opinions, conclusions and recommendations are those of the Consultant and represent their best
judgement under the natural limitations imposed by the scope of work.
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1.7

Life Cycle Costing Assumptions

The determination of the life expectancies and replacement costs is somewhat subjective. Every effort
has been made to make the numbers as precise as possible, but the actual life of any component may
differ substantially from the estimate made. For this reason, we recommend a dynamic approach to
the planning and administration of this long term Retrofit/Replacement Program. This report provides
a format. It should be reviewed annually as a part of the budget preparation process to reflect actual
results and new information available. .

The planning horizon for this project is 25 years, however, the projected costs beyond 5 years has
limited accuracy and reliability. As a result, we urge that the schedule be revised and issued every
five years. The costs for the first five years are given on a yearly basis. The costs for the remaining
20 years are grouped into 5-year increments. Every five years, all work completed should be entered
into the system and the next 5 year period will be expanded into yearly costs.

Limitations

This report is limited in scope to only those service system components, which are specifically
referenced in the text. Any components not included have not been reviewed.

This report is intended solely for the client named. It should not be distributed further without our
knowledge.

All cost estimates are given in current dollars, and are provided for approximate budget purposes
only. Accurate figures can only be obtained by preparing detailed specifications, tendering and
receiving competitive quotes from suitable contractors. Lifespan projections are estimates only based
upon visual evaluation of existing conditions.

As many of the activities covered by the report involve aesthetic qualities, there is an element of
judgment in identifying costs and life cycles for certain elements, particularly finishes. While we
endeavor to reflect our perception of the existing standards, adjustments to the life cycle cost may be
necessary to comply with the expectation of the owners.
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2.6

2.1

2.1.2

REPORT FINDINGS

Water System

General Description of the System

The above site is supplied with a 14” diameter water main from the City of Scarborough. The water
main consists of various pipe sizes and materials. The 14” and 12” mains are of cast iron pipes. The
10” and 8 are of ductile iron and the 4” and 6” mains are made of PVC pipes. There are 29 Fire
Hydrants in the existing yards. The incoming pressure is 50 to 55 psi. However, the static pressure
drops to about 30 psi in some areas such as the African Savanna exhibit.

The water system comprises of approximatelyl2700 linear meters of piping, 29 fire hydrants, 148

Valves of various types, | Pumping Station and ! Water Main Chamber. Detailed quantity take-off of
the major system components of the underground plant are provided in Appendix 14.

Audit Procedure

The audit of the water system comprised of a combination of a site walkthrough visual inspection, a
review of existing documentation, interviews with maintenance personnel at the Zoo and testing.

a) Site Walkthrough Visual Inspection

The site was visited on several occasions to inspect representative samples of valve chambers, shut
off valves, and back-flow-preventers and fire hydrants.

b) Documentation /History Review

We were provided with the site services layout drawings for the water system. In addition, we
were provided with a copy of the Energy Report prepared by the City of Toronto Corporate
Services, Energy Management Office for 1997.

All the above documentation was thoroughly reviewed prior to our site inspections.

¢) Interviews with Zoo and City of Scarborough Personnel

Our inspection team interviewed Mr. Dean Evans and members of his staff during the inspection
process to gather information on the types and locations of any known system failures. We also
obtained information on the water supply parameters from the City of Scarborough and the Zoo
personnel. The audit team also interviewed Mr.Paul Metteta of the City of Scarborough to discuss
the requirement of the City of Scarborough for water supply for fire fighting. Mr.Metteta noted
that the City of Scarborough requires that the water supply for fire fighting be constructed with a
minimum of 8” mains and the mains be constructed in a looped system.

The team also held discussions with various other individuals including Andy Empringham, John
Mayock and Steve Doran of the Scarborough Fire Department. The team spoke with Craig Rose of
Marshall Macklin and Monagham. Through these discussions, it was revealed that the
Scarborough Fire Prevention Department accepted the 1995 modifications to the water main for
putposes of fire fighting (see Appendix 17).
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A copy of this policy is attached as Appendix 15. The Zoo staff reported that there were two water
leaks at the 14” main near the parking lot area. They also stated that the leak was repaired.

d) Testing
Testing was conducted on all fire hydrants to determine flow rates, residual GPM and stafic

pressures. [Excavation and examination of the buried water mains for reported leaks were
completed in April, 1999.

Audit Findings

General Condition of the System

The inspection of a representative sampling of the water supply system and a review of test reports
revealed that most of the fire hydrants had adequate water flow rates and pressures. The water flow rate
and static/residual pressures were reported to be marginal (30 psi) at two fire hydrant locations, namely;
African Pavilion/McDonalds restaurant and the Savana Pavilion/Restaurant. The criteria for minimum
pressures needed for fire fighting for a given type of facility is established by the Ontario Building and
Fire Codes. The Ontario Fire Marshall’s Office has published the “Fire Protection Water Supply”
guideline for Part 3 in the Ontario Building Code. See Appendix 18. Table 2 gives the minimum water
supply flow rates. Except for the reported water leaks, it is our opinion that the water supply system
(buried pipes) is in good condition.

Detailed discussion of our observations is given in Appendixes 1 to 3 under the following cost

categories:
i) Required Repairs
ii) Preventive Maintenance

1ii) Capital Improvement

Comment on Existing Usage/Reserve Capacity and Future Requirements

From our review of the energy report, the water consumption for 1997 was 330,480 cubic meters. In
1995 the consumption was 273,371 cubic meters. There was an increase in water consumption of
20.9% from 1995 to 1997. Our calculations indicate that there is considerable water available to the
system, in the order of 5 — 6 times the existing consumption. Water pressure for fire fighting purposes
was marginal in some areas. Although water volume is adequate, future expansions or additions to
water usage must contemplate upgrading the water system. We have recommended the installation of a
second water supply line. This solution will be designed and implemented to address the concern with
marginal water pressures. Cost for implementing this system is estimated at approximately $1.0 M

2.2 Gas System

2.2.1  General Description of the System
The existing facility at the present time is serviced by a 4” diameter gas main. Distributed throughout
the site by a combination of 17, 2%, 3” and 4” mains. We understand from the Zoo that the design
pressure is 50 psi. However, the actual pressure on-site is about 44 psi. The gas service presently
supplies heating equipment such as boilers, make-up air-handling units, furnaces, domestic water
heaters and rooftop hot water tanks, pool heaters, McDonald Restaurant kitchen equipment, emergency
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generators for various Pavilions, etc. Quantity take-offs of the major system components and the
underground plant are provided in Appendix 14.
2.22  Audit Procedure

The audit of the gas system comprised of a combination of a site walkthrough visual inspection, a
review of existing documentation, interviews with Consumers Gas and maintenance personnel at the
Zoo and testing.

a) Site Walkthrough Visual Inspection

The site was visited on several occasions to inspect representative samples of the gas regulators,
valves, connections and the condition of exposed gas pipes. Selected sites for gas flow tests were
chosen to permit inspection and examination of the gas distribution and control system.

b) Documentation /History Review

We were provided with the site services drawings showing the gas mains and branches. In
addition, we were provided with a list of all the gas-fired equipment for various areas and
pavilions. We were also provided with the following report:

1. Energy Report prepared by the City of Toronto Corporate Services, Energy Management
Office for 1997.

All the above documentation was thoroughly reviewed prior to our site inspections.

c) Interviews with Zoo Maintenance Personnel and Consumers Gas

Our inspection team interviewed Mr. Dean Evans, Mr. Gary Bowerman and other members of the
Zoo staff during the inspection process to gather information on the types and locations of any
known system failures. No system deficiency was reported by Zoo staff, although it was reported
by Zoo staff that a gas software survey based on the supply pressure, pipes sizes and lengths,
indicated that there is a possible insufficiency in gas supply. The Zoo also reported that the
existing Eurasia exhibit presently has no gas supply and heating is currently electric. The Zoo staff
stated that it is proposed to supply gas to this area, hence the need to conduct an analysis of the
feasibility and cost of this proposal. Mr.Brian Black of Consumers Gas was interviewed and he
provided the following information.

a) Ten years ago, there were gas leaks at the Monorail line and the monkey exhibit area.
He stated that significant portions of the gas pipes were replaced.

b) The Consumers Gas Company does conduct an annual gas leaks survey at the Zoo
covering all underground pipes. He stated that the 1999 survey revealed no leaks.

c) The Consumers Gas Company does not conduct an annual corrosion survey unless leak
detection failed.

d) He stated that all the pipes are protected anodes which slows down the corrosion of

steel pipes. He recommended that a corrosion survey be completed to assure the
integrity of the gas line system.

d) Testing
Gas pressure tests were performed at the main incoming supply and at several other locations

including the Indo-Malayan Pavilion and the North Main Service building.
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2.2.3  Audit Findings
General Condition of the System
An inspection of a representative sampling of gas lines and accessories and a review of the test reports
indicated that there is a discrepancy between the design pressure and the actual pressure. The design
pressure of 50 psi is higher than the actual test pressure of 44 psi.
Detailed discussion of our observations is given in Appendixes ! to 3 under the following categories.
i} Required Repairs
ii) Preventive Maintenance
iii) Capital Improvement
224 Comment on Existing Usage/Reserve Capacity and Future Requirements
From our review of the energy report, the gas consumption for 1997 was 2,011,432 cubic meters.
In 1995 the consumption was 1,802,733 cubic meters. There was an increase in gas consumption
of 11.6% from 1995 to 1997. Discussion with Consumer’s Gas indicate that the available capacity
of the existing service in the order of 3 times the existing consumption, hence there is adequate
capacity for the expansions proposed for the North America area and Eurasia area. Given that the
size of the loadings and point of connection on the gas service for the proposed North American
area and Eurasia areas are not known, a definite conclusion cannot be made. If the proposed design
load is within the existing supply capacity, no upgrade will be required, otherwise the service will
have to be upgraded to deliver higher pressure. Consumers Gas has confirmed that the existing
supply pressure can be boosted to deliver up to 60 psi to the Zoo system.
23 Sewer System
2.3.1  General Description of the System
The above site has a 14” Class 2400 A.C. sanitary main which connects to the City main. The 127, 107,
8 and 6” diameter branches serve areas and Pavilions.
The storm main is 427 concrete, class IV, which connects from the site through 277, 24”, 187, etc. pipes
and storm water is dumped into creeks and the Rouge River. Quantity take-offs of the major system
components and the underground plant are provided in Appendix 14.
23.2  Audit Procedure
The audit of the sewer system comprised of a combination of a site walkthrough visual inspection, a
review of existing documentation, interviews with maintenance personnel at the Zoo and testing.
a) Site Walkthrough Visual Inspection
The site was visited on several occasions to inspect representative samples of manholes, catch
basins, drains and piping.
b) Documentation /History Review
Site Services Study for Page 15
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We were provided with the sanitary and storm sewer site services drawings. All the above
drawings thoroughly reviewed prior to our site inspections.

¢) Interviews with Zoo Maintenance Personnel

Our inspection team interviewed Mr, Dean Evans and members of his staff during the inspection
process to gather information on the types and locations of any known system failures. We were
informed of a situation in the African Savannah area where 2 — 8” lines come together into ! - 127
line. Sewer backup has been experienced in this area.

d) Testing

Based on information from interviews and drawing review, camera surveys of the sewer systems
was conducted.

Audit Findings

General Condition of the System

A camera survey of a representative sampling of sanitary and storm sewers was done. Deposits of
debris and some calcite formation were observed in the sanitary system. Considering then extensive
nature of the sanitary system, together with its age and the environmental condition to which it is
subject, the system is in overall good condition.

The storm sewer system had considerably heavier debris deposits, to the point where camera access was
blocked in numerous runs. The variety and amount of debris is to be expected considering the
uncontrolled nature of materials entering the system. Considering the extensive nature of the storm
system, together with its age and environmental and loading conditions to which it is subject, the
system is considered to be in good condition. The complete flushing of the system is recommended to
bring it up to functional adequacy.

Detailed discussion of our observations is given in Appendixes 1 to 3 under the following categories
i) Required Repairs

ii) Preventive Maintenance

iii) Capital Improvement for the sewer system are given in Appendices I - 3.

Comment On Existing Usage/Reserve Capacity and Future Requirements

Qur inspection and review of the videotapes revealed that the existing demand or flow is approximately
20-40% of the available capacity of the sewers. It is our opinion that under the circumstances there is
sufficient reserve capacity to accommodate the proposed expansions of Zoo facilities, namely:

e Relocation of the Canadian area to the North American area;

Unlike the electrical and water systems, the actual demand/loading of the storm and sanitary sewer
system cannot be precisely quantified. One approach to the determination of existing demand and
reserve capacity is to conduct an analysis of storm water run-off and waste water discharge into the
system based on the current location of the buildings and facilities and the spatial distribution of the
landscaped areas. Results would be compared with information gathered from the original design. The
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second approach is to examine and estimate the actual loading in the sewers from a camera survey of
selected locations. The latter approach is more realistic and it has been adopted in this study.

Electrical System

General Description of the System

The Zoo property is served by a 3-ph, 27.6kV line fed from a Scarborough Public Utilities Commission
pole line on Old Finch Avenue. The service comes in to outdoor 27.6kV, 600A main switchgear on
Zoo property and is distributed at 27.6kV through 28kV, single conductor cables running to a number
of buried transformer vaults throughout the grounds. Cables are direct buried in sand-filled trenches
between transformers, except where the cables pass under roadways where they are installed in
concrete duct banks.

Cables are run as often as possible directly between transformers and from transformers to buildings,
but there are some instances where splicing for taps has been done directly in the trench. Exterior
transformers are submersible type, ranging from 300kVA to 750kVA, 27.6kV input, 208V/120V output
to the utilization equipment inside the buildings. There are 49 exterior transformers in 27 underground
vaults and approximately 9 miscellaneous outlets throughout the grounds. The parking lots have 33
lighting standards. Quantity take-offs of the major system components and the underground plant are
provided in Appendix 14.

Audit Procedure

The audit of the electrical system comprised of a combination of a site walkthrough visual inspection, a
review of existing test documentation and interviews with maintenance personnel at the Zoo

a) Site Walkthrough Visual Inspection

The site was visited on several occasions to inspect representative samples of manholes,
transformer vaults and exterior switchgear. Selected transformer vaults were de-energized to
permit inspection of the transformers and the condition of the cabling and vaults. Twenty-five
percent of the vaults were inspected.

b) Documentation /History Review

We were provided with the electrical service drawings. In addition, we were provided with two
reports on the electrical system, namely:

1. G.T. Wood test report on transformers and switchgear dated December, 1994, reference No.

9951.
2. Black & McDonald -- High Voltage Maintenance Reports dated August 1999, Reference No.

6621
3. Black & McDonald ~ Submersible Transformer Failure/Replacement Report dated August

1999, Reference No.6638
4. Energy Report prepared by the City of Toronto Corporate Services, Energy Management

Office for 1997.

All the above documentation was thoroughly reviewed prior to our site inspections.

Site Services Study for Page 17
Toronto Zoo, Scarborough Project No:850



c) Interviews with Zoo Maintenance Personnel

Our inspection team interviewed Mr. Dean Evans and members of his staff during the inspection
process to gather information on the types and locations of any known system failures. We were
informed of approximately 7 cable failures and 2 transformer breakdowns.

d) Testing

Based on information from interviews and document review, testing of the electrical system was
not deemed necessary and was not conducted.

24.3  Audit Findings

General Condition of the System

An inspection of a representative sampling of vaults and cable chambers and a review of repair records
was done. Considering the extensive nature of the electrical system, together with its age and the
environmental conditions to which it is subject, the overall system is in average condition.

Detailed discussion of our observations is given in Appendixes 1 to 3 under the following categories

i) Deferred Maintenance
i1) Preventive Maintenance
iii) Capital Improvement

2.4.4 Comment on Existing Usage/Reserve Capacity and Future Requirements

From our review of the energy report, the electrical energy consumption for 1997 was 10,171,317 kWh.
In 1995 the consumption was 10,206,299 kWh. There was a decrease in electrical energy consumption
of 0.3% from 1995 to 1997. The Electrical Code requires that the sizing of electrical power services be
designed so that the load is no more than 80% of the service capacity. The 1997 demand was reported
to be 19031 KW and the available capacity is 22919 KW. This translates to 83% of available capacity.
The demand has marginally exceeded the Code prescribed limit. As a result, any further expansion or
addition to electrical energy loads must contemplate and include upgrading the electrical service.

Ontario Hydro and the local utilities have been examining their vulnerability to potential Y2K
problems and have initiated measures to ensure the continuity of electrical supply.

2.5 Communications/Data

2.5.1 General Condition of the System

Bell Telephone service is provided from the pole line along Old Finch Avenue. The service is routed
underground to the Administration Building. Bell Telephone Service is located around Pavilions and
restaurant areas to supply public telephones but is not extended to the Paddock areas. The system is
serviced by a 50-pair underground cable system. The Zoo provides an internal telephone system
(PAX), Mitel No. SX-2000SG, fire detection in each building, computer service and security
monitoring. We understand that the Zoo purchased (not leased) the Mitel system in 1994 and installed
and service it themselves. The Mitel communication system is serviced by 2-200 pair underground
. cables run to all buildings and areas of the Zoo. Data and power cables may be routed in the same
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trench, duly segregated, and use separate cable chambers. Take-offs of the major system components
and the underground plant are provided in Appendix 15.

2.5.2  Audit Procedure
The audit of the communications/data system comprised of a combination of a site walkthrough visual
inspection, a review of existing documentation and interviews with Mitel Corporation and maintenance
personnel at the Zoo.
a) Site Walkthrough Visual Inspection
The site was visited on several occasions to inspect representative samples of connections and
cables.
b) Documentation /History Review
We were provided with the site services drawings showing the communication line routing.
All the above drawings were thoroughly reviewed prior to our site inspections.
c¢) Interviews with Zoo Maintenance Personnel
Our inspection team interviewed Mr. Dean Evans and other members of his staff during the
inspection process to gather information on the types and locations of any known system failures.
It was reported by the Zoo that several pairs in the Bell cable between the old Administration
building and the Indo-Malayan Pavilion are inoperative.
2.5.3 Audit Findings
General Condition of the System
There have been no reports of dissatisfaction with the Zoo’s internal PAX system and all exposed cable
and connections which were examined appeared to be in good condition.
2.54 Comment on Existing Usage/Reserve Capacity and Future Requirements
From our discussions with the supplier, we understand that this system is expandable to provide several
thousand lines. We conclude that the existing system is suitable to service any anticipated expansion of
the Zoo’s facilities with respect to voice communication.
The system is not specifically protected against possible Y2K problems, but if it is being used for
communication purposes only, with no business or data transfer applications, date problems will not
affect this system and equipment, except as incoming power for the system power supply may be
adversely affected.
Site Services Study for Page 19
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II1. MULTI-YEAR ENERGY
QUARTERLY Energy Consumption

ANNUAL Energy Consumption & Cost



CITY OF TORONTO
TORONTO ZOO

MULTI-YEAR QUARTERLY ENERGY CONSUMPTION O
(Excluding McDonalds)

ENERGY TYPE 1st QTR 2nd QTR 3rd QTR 4th QTR TOTAL __ Tonnes CO2

99

Electicty  kwh 2,690,350 2,109,088 1,929,473 2,470,406 9199317 2451

Natural Gas m? 878,934 332,633 99,944 583,025 1,894,536

Heating Oil  Litre 6,263 1,186 — 1,780 9,229

Gasoline Litre 10,323 21,789 15,442 12,013 59,577

Diesel Qil Litre 6,195 _— 10,976 11,588 28,759

Propane Litre 13,520 14,065 23,846 10,213 61,644

Water m? 31,001 71,204 62,328 150,851 315,384 —

Total ekWh 12,114,729 5,877,212 3,408,673 8,835,589 30,236,204 6,848

Tonnes of CO2 2,674 1,353 834 1,987 6,848 6,848
9

Electricity kWh 3,067,791 2,054,795 1,755,495 2,267,879 9,145,960 2,436

Natural Gas m? 838,667 340,400 81,583 545,239 1,805,889 3,849

Heating Gil  Litre 17,992 4,467 — 4,723 27,182 85

Gasoline Litre 15,894 15,481 16,869 15,702 63,946 170

Diesel Gil Litre 6,263 3,922 5,841 4,993 21,019 62

Propane Litre 16,3209 13,028 17,639 10,613 57,589 83)

Water m? 45,737 15,462 164,268 70,351 295,818 -(: }

Total ekWh 12,277,030 5,912,019 2,956,743 8,241,665 29,387,456 6,684

Tonnes of CO2 2,745 1,358 729 1,853 6,684 6,684

Electricity kKWh 2,780,268 2,103,835 2,004,690 2,394,446 9,283,239 2473
NaturalGas m? 706,538 325,526 92,599 496,452 1,621,115 3,455
Heating Oll  Litre 15,155 5,943 —_ — 21,098 66
Gasoline Litre 15,502 15,781 15,325 14,819 61,427 163
Diesel Qil Litre 3,584 6,761 6,132 5,885 22,362 66
Propane Litre 13,874 12,555 13,280 10,564 50,973 73
Water m? 45,009 122,815 119,911 63,195 350,929 -—_
Total ekWh 10,541,764 5,852,858 3,280,598 7,813,654 27,488,875 6,296
Tonnes of CO2 2,365 1,353 810 1,768 6,296 6,296
Electricity 535799 1,751,056 1552,005 2173911 8,112,861 2161
Natural Gas m?® 676,728 243,540 87,864 418,476 1,426,608 3,040
Heating Oil  Litre 12,075 5,180 1,126 6,947 25,328 79
Gasoline Litre — 22,998 11,000 18,003 52,001 138
Diesel Qi Litre — 7,993 — 9,000 16,993 50
Propane Litre 17,402 19,829 25,001 21,501 83,733 120
Walter m? 38,327 59,814 36,391 133,269 267,71 -
Total ekWh 9,895,054 4,781,337 2,766,781 7,007,689 24,450,862 5,589l
Tonnes of CO2 2,207 1,115 669 1,598 5,589 55 W}

NOTE: Energy data has not beea nornalized to billing period nor weather conditions. Water is not inoluded in total energy and CO2.
Preparcd By: Clty of Toreste, Owrperste Rerviocs, Bacrey Masageusest Offics ... Dalc: $1/0727 ... Filer - \emerpy gt whd
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02-26-1998

FACILITY

ENERGY TYPE NAME

-------------------

ALL FACILITIES

ELECTRICITY
DEMAKD

NATURAL GAS
HEATING OIL
GASOLINE
DIESEL OIL
PROPANE
-HATER

TOTAL

...........

KW )
{KW

(3 )
w ]
L }
4N }
(L )
(W3 )
(EKWH )

FASER ENERGY ACCOUNTING SYSTEM
CITY OF TORONTO

TORONTC Z00O
Cost Centre:
Enerqgy: ALL ENERGY TYPES
Program: MULTIYEAR -~ ACTUAL ENERGY
Report: COST CENTRE SUMMARY

........... §995--mrcomaan-n
USE cosT
10,256,879 $769,549

20,183
1,732,519 $260,243
21,009 $4,947
61,427 $31,758
22,362 9,750
50,973 $15,751
368,635 $274,177
29,614,636 $1,366,175

Z00 FACILITIES

----------- 1996 - - e mrmnnnn
USE COST
10, 109,360 $750,680
19,143
1,938,654 $287,390
27,182 $7,208
63,946 $33,060
21,018 $9,164
57,589 $20,924
306,823 $245,629
31,723,866 $1,354,054

NOTE: Energy data has not been normalized to billing period nor weather conditions.

----------- 1997---=emnen
USE cOSY
10,171,317 $727,829

19,031
2,011,432 $296,334
9,228 $3,05¢
59,577 $33,12(
28,759 $13,07
61,645 $21,65
330,480 $260,32
32,417,110  $1,355,39




02-2&-1998 '
FASER ENERGY ACCOUNTING SYSTEM
CITY OF TORONTO

i
TORONTO ZOO o
Cost Centre: MCDONALDS RESTAURANT
Energy: ALL ENERGY TYPES
Program: MULTIYEAR ~ ACTUAL ENERCY
Report: COST CENTRE SUMMARY
FACILITY  eemeeeeaans 1995--rmmeveenn ceeeenao- 1996mmmemmmnnns e  [+17 SR
ENERGY TYPE NAME USE cosT USE cosY USE cOST
ALL FACILITIES
ELECTRICITY KuE ) 973,640 $81,680 963,400 $78,635 972,000 $69,379
DEMAND K ) 3,256 2,952 3,345
NATURAL GAS (LR 111,406 . $16,795 134,331 $19,703 116,896 $16,965
WATER ) 17,683 $13,534 11,102 $8,691 15,095 $11,695
TOTAL (EKWH ) 2,125,746 $112,009 2,352,612 $107,028 2,180,903 $98,039

NOTE: Energy data has not been normalized to billing period nor weather conditions.
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3354 Mavis Rd. Mississauga, Ont. L5C 178
I  1eL (905 2721696 Fax: (905) 2721425
February 28, 1995

METRO TORONTO ZOO
P.O. Box 280,

West Hill, Ontario,

MIE 4R5

ATTN: Mr. Dean Evans

RE: Your PO #12124
Our Ref #9951

Dear Sir;

In accordance with your request, we have completed the Inspection and Testing of the

substation and associated electrical equipment at the above location.
Please find enclosed our test report for your reference.

Thank you for the favour of this business.

Yours very truly,

G.T. wOOD COMPANY LIMITED
/

. . i
s .

L.A. Snow
LAS/in

Encl.
RSCL/
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GJ1.WooD
\C O . LTD_ 4
METRO TORONTO ZOO REFERENCE NO.: 9951

WEST HILL DECEMBER 199%4
ATTN: MR. DEAN EVANS

GENERAL SHEET

MAIN OUTDOOR SUBSTATION - SHEETS #1 - #3

» The primary switchgear is showing signs of rust. The entire enclosure requires
repainting and recaulking.
¢ The insulation resistance of the lighting arrestors on the entrance pole was found as
follows:
Red Phase - 32 Megohms
Yellow Phase - 45 Megohms
Blue Phase - 40 Megohms
The above values show internal deterioration. Replacement units are required.

( T SHEET #1

o The interphase barriers are showing signs of deterioration. Replacements are
required.

¢ Two (2) of three (3) interrupting units are defective.

[ () DOLET L 1A -t T U

The arc blades are missing from this switch. New units are required.
! ¢ The interphase barriers are showing signs of deterioration. Replacements are

required.
¢ One (1) potential indicator was found defective. A new unit was supplied and
installed.
. e
SHEET #3
¢ The interphase barriers are showing signs of deterioration. Replacements are
required.

o —A.new heater was-installed

o continued
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i co.LTD. 4

METRO TORONTO ZOO (>
YOUR PO #12124
OUR REF #9951

A B/
/A /7/2(9‘4/‘/‘/ @D/g/?ﬂz "2

SOCIETY BUILDING
o All equipment was found to be satisfactory.

INDO-MALAYA PAVILION - SHEETS #11 & #12

e The overload devices on both air circuit breakers are leaking fluid. We recommend
replacing these liquid filled overload devices with solid state units.
(/{ The base of the secondary switchboard is rusting. Repainting is required.

EURASIA PAVILION - SHEET #18
e The switch handle for this feeder is defective. Replacement is required.

)
AFRICA PAVILION - SHEETS #30 & #31 C

e The overload devices on both air circuit breakers are leaking fluid. We recommend
replacing these liquid filled ovarload devices with solid state units.
o A draw-out handle is required for the breakers

¢ All electrical equipment was found to be satisfactory.

e The interrupter units for this switch require replacement.

VAULT TYPE TRANSFORMERS

e All transformers and vaults were serviced and left in satisfactory condition. The

liquid from each transformer was analyzed for 4 part standard test. Please see the
attached test report for results.

P
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STANDARD OIL TEST SHEET

CUSTOMER: TORONTO METRO Z0O REF NRO.: 9951
LOCATION: WEST HILL, ONTARIO

*****i****************t*******t**********************************
The following standards are applicable for transformér oil tests.

It is recommended a sample be tested every 12 months,.

THELECTREC: (Kilo Volt breskiom A. S. T. M. Standard) For safe ad
satisfactory operation, this should not be below 25 Kilo

Volts.

MID: Neutralization Nnba: ii= New has
Naxkralization W .03. As t‘nis value
ircreases, a&&tﬁn ad is progressively
indcatad.

TNIERFACIAL (I.F.T, DynesAM) New oil has anlI FT, of 35 40

TENSIN: &x stapes of
g%? 9 ﬂ] Y, uti a‘ahncf

qQLOR: MNew ol s a Z?gi%a§¥$%§?£%g§¥ggﬁm&§b.]4 A

(=j TEST RESULTS WERE AS FOLLOWS;

SERIAL NO. NEOT NO. COLOUR IPT DIBLECTRIC
vault $#28

871934 .02 1 42,7 46

871931 .01 1 43,2 25
vault #1

871935 .02 1 42.7 35
vault $26

861962 .02 1 41.8 42
vault $#33

861942 .02 1 44.0 30
vault $#29

861972 .01 1 43.0 34

861964 .01 1 40.2 38
vault #21

861981 .02 1 39.1 25

871926 .01 1 39.0 31
vault $#20

861944 .02 1 39.8 36

871937 .01 1 39.0 33
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STANDARD OIL TEST SHEET (“3

CUSTOMER: TORONTO METRO ZOO REF NO,: 9951

LOCATION: WEST HILL, ONTARIO

L 222X X23 2 2222222232222 22223322 222 222t R ARttt sl X
The following standards are applicable for transformer oil tests,

It is recommended a sample be tested every 12 months.

DIFLBCIRIC: {Kilo Volt breskiown A. S, T. M, Standard) For safe ad
sakbisfactory operation, this should mot be below 25 Kilo

Volts.

NID:; Nautralization Nxber . New @il has
Natnﬂ;ztk:nﬂnhx'ofmg KIS, .01 As uusxmhe
ﬁnma&s, acidation add @udﬁng progressively

INIERFACIAL (IITL )NaJGU. FT of 35 - 40 Dynes

A S

QUIR: New oil has_a oglaur ?gg?ﬁgggygﬁﬂ N) 1. A
B e P oo Tt "

O
TEST RESULTS WERE AS FOLLOWS; o
SERIAL NO, NEUT HO. COLOUR IFT DIELECTRIC
Vault #22
861973 .02 1 38.4 35
871933 .02 1 38,2 28
861976 .02 1 42.7 33
871932 .01 1 41.9 31
861955 .03 1 42.8 32
861949 .02 1 40,0 35
861952 .02 1 42.6 32
871930 .02 1 41.6 33
861980 .02 1 43.4 37
861975 .01 1 40.7 33
vault $6
861979 .01 1l 43.6 37
vault #34
871936 .01 1 43,0 37
861927 01 1l 44.7 41
861971 .01 1 43,0 50
vault #13
861951 .02 1.75 42 .7 35
861950 .02 1 44.7 40
861954 .02 1 44,0 46
vault $#13a e
LG37990 .01 1 42.6 41 ()

v
¢



STANDARD OIL TEST SHEET

CUSTOMER: TORONTO METRO 200 REF NO.: 9951

LOCATION: WEST HILL, ONTARIO

khkhkhhkhktthhhhhkhhkbhkbhhhhhhbhhkhkrrhhhhhhhbbdhhtthhkhbhhhhbhkhbdhkrthbhkdhhdthhd
The following standards are applicable for transformér oil tests.

It is recommended a sample be tested every 12 months..

DIFLRCTRIC: (Kilo Valt breskioan A. S, T. M. Standard) For safe amd
operation, this shauld not be below 25 Kilo

Valts,

MID: Neatralization KH/aQ, New has
Naxralization Nater y &3 Astms\mhe
ﬁnmaas, addation aﬁ is progressively

INIERFACTAL (1.F.T. W)MmltasmlFT.ofBS 40 Dyres

TRNGEON: gﬁ¥;§§§§¥3§ rpidly ngmﬂy gtages u{ﬂﬁamnmng%
TS e £ LI A

(;, TEST RESULTS WERE AS FOLLOWS:

SERIAL NHO. NEUT NO. COLOUR IFT DIELECTRIC
Vault #12

861963 .01 1 40,6 35

861967 .01 1 43.8 40

861968 .02 1 41.2 36
vault $#35

871928 .02 1 43.5 42

971629 .01 1 43.9 40

971925 .02 1 44.7 41
vault #11

861953 .01 1 42.8 41
Vault #8

871939 .01 1 42.3 35
vault #10

861978 .01 1 44,6 42

861977 .01 1 44.0 44
Vault N/A

861974 .01 1 44,8 41
Vault N/A

LG37989 .01 1 44,0 46
Vault N/A

861966 .02 1 42,1 35

&
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STANDARD OIL TEST SHEET

CUSTOMER: TORONTO METRO ZOO REF NO.: 9951

LOCATION: WEST HILL, ONTARIO

***i*****t****************i—****t*********************************
The following standards are applicable for transformer oil tests,

Tt is recommended a sample be tested every 12 months.

DIELBCTRIC: (Kilo Volt breskdodr A. S, T. M, Stardard) For safe ad
satisfactory operation, this shoald not be below 25 Kilo

Vaolts,

ACID: Nexralization Nmber mg. KH/AQ., New oil Bs_a
Nmﬂahzﬁixlunbﬂrg% y.&ﬁshsthu;%gf
hﬁﬂlmi’ aidation sliging prodressively

TNIERERCTAL (IFT.W)mwmlhasmIF.T.ofas 40 X

TENSTON: This in early stages of
bt is oot atil a vale of

y -
QIOR: New ml has_a vﬂﬂ%ﬂﬁmgggxmgﬁikéb. - A
B ST n

TEST RESULTS WERE AS POLLOWS; (:>
SERIAL RO. NEUT NO. COLOUR IFT DIELECTRIC i
Vault N/A

LG37991 .01 1 42 .3 38
vVault N/A

861965 .01 1 44,0 44
vault N/A

861965 .01 1 43.2 30
vault N/A
$1-861941 .02 1 44 .0 48
$2-861940 .02 1.25 44 .4 45
$3-861943 .01 1 44,0 44
No # .01 1 43,2 42



Pl

METRO Lo
195, SHEET No. |

INSPECTION & TEST REPORT FOR SERVICE ENTRANCE POLE & METALCLAD SWITCHGEAR
MAIN oullowl TuRSTATION

Ref. # AASH

Fifun fnce MmN G

interrupter Swilch Specifications: Manuf. S i opee A EARLY Amps _boq

Cat. # 21 %, KV. 216
Insulation: Intact and thoroughly cleaned. i
Alignement
& Mechanism: Operated normally. Lubricated where necessary.
Contacts: Cieaned, conditioned and sealed against oxidation.

Interrupting
Units: {1} SATISFACTORY

¥ SEE GENERAL SHEET. NOTE #/
(1 NOT APPLICABLE

Lightning Arrester Specification Manuf. . OB Type EyangAf
Catl. # Y6015 ~=oh] KV. 24

Insulation: Intact and thoroughly cleaned.

Cementing: Free from deterioration.

Insulation + . »

Resistance Test: 1. 2o’ 2. 2o 3. 200 megohms

The above values are satisfactory.

Fuse Specifications Manuf. VA

Mountings: Cat. # - KV. - Amp ... Type _

Holders: Cat. # _ KV. — Amp T Type -

Refilis: Cat. 4 - KV. - Amp __ — = Type

Resistance Tesl: 1. — 2. - KH _ microhms

The above values are satisfactory.

All associated insulation was inlact and thoroughly cleaned.

Contact surfaces were cleaned, conditioned and sealed against oxidation.
A spare se! of refilis should be stored in a convenient location at all times.

G. T. WOOD CO. LTD. 9/27/83




Ref. # 35|

SHEET No. 2
INSPECTION & TEST REPORT FOR SERVICE ENTRANCE POLE & METALCLAD SWITCHGEAR j
“Feeoon ie E,u:er»\zmﬂ“r-)nviuon
interrupter Swilch Specifications: Manuf. LG ELE il Amps Loe,
Cat. # _44=bL3é7 772 KV. 2.3
insulation: Intact and thoroughly cleaned.
Alignement
& Mechanism: Operated normally. Lubricated where necessary.
Contlacts: Cleaned, conditioned and sealed agains! oxidation.

Interrupting
Units: @ SATISFACTORY

[0 SEE GENERAL SHEET. NOTE # .
0 NOT APPLICABLE

Lightning Arrester Specification Manuf. o0& Type Lyrt AG A P

Cal. # #4615 R0/ KV. 24
insulation: intact and thoroughly cleaned. .
Cementing: Free from deterioration.
tnsulation N
Resistance Test: 1 2006 2 200 3. 200! megohms

The above values are satisfactory.

Fuse Specifications Manuf. = T C ELECTRIC

Mountings: Cal. # —_ KV. - Amp __ " Type

Holders: Cal, # SLL4YE ! Ky, __ 3495 Amp __Rou Type _ 3M-5
Refills: Cat. #124>50fyY KV 4.5 Amp [ SO Ig%;:e 153 o
Resistance Test: 1. Fos 2. 730 3 754, microhms

The above values are satistactory.

All associated insulation was intact and thoroughly cieaned.

Contact surfaces were cleaned, conditioned and sealed against oxidation.
A spare set of refills should be stored in a convenient location at all times.

G. T. WOOD CO. LTD. 9/27/83

H %
S



2T

Py

Ref. # 4951

SHEET No. 3
INSPECTION & TEST REPORT FOR SERVICE ENTRANCE POLE & METALCLAD SWITCHGEAR

e pO o DLEVICE Db NG
interrupter Switch Specifications: Manuf. 2 IC L g (it (

Amps __tce

Cat. # 2424 -1 7 KV. Z
Insulation: Intact and thoroughly cleaned.
Alignement
& Mechanism: Operated normally. Lubricated where necessary.
Contacts: Cleaned, conditioned and sealed against oxidation.

Interrupting .
Units: IB/SATISFACTORY

[0 SEE GENERAL SHEET. NOTE #
0O NOT APPLICABLE

Lightning Arrester Specification Manuf, l:e - Type DMIAGA P
Cat. # _2LL Hye—! KV. =Y

Insulation: Intact and thoroughly cleaned.

Cementing: Free from deterioration.

insulation 4 o

Resistance Test: 1. ___2eolt 2. S, 3. S megohms

The above values are satisfactory.

Fuse Specifications Manuf. 53 C ErecTirIC

Mountings: Cat. # - KV. - Amp - Type

Holders: Cat. # BLGHAEY kv _24% Amp _200  Type S5

rec X
Relills: Cat. # 134250€ 4 KV, _ 345 Amp 156 Tops 1534
Resistance Test: 1. To 2. 160 3. 766 microhms

The above values are satisfactory.

All associated insulation was intact and thoroughly cieaned.

Contact surfaces were cleaned, conditioned and sealed against oxidation.
A spare se! of refills should be stored in a convenient location at all times.

G. T. WOOD CO. LTD. 9/27/83



Ref. # 4951

SHEET No. 4
INSPECTION & TEST REPORT FOR SERVICE ENTRANCE POLE & METALCLAD SWITCHGEAR é/
SoCieTH Mﬁ.amt.l‘vld@,
interrupter Switch Specifications: Manuf. _2 pCoerecrutl Amps Goc
Cal. # 23S0 KV. L
Insulation: Intact and thoroughty cleaned.
Alignement
& Mechanism: Operated normally. Lubricated where necessary.
Conlacts: Cleaned, conditioned and scaled against oxidalion.
. Interrupting ‘

Units: [SATISFACTORY

{0 SEE GENERAL SHEET. NOTE #

{1 NOT APPLICABLE
Lightning Arrester Specification Manuf. <. ¥ . Type LV

Cat, # _Z12 1173 KV, 1Y M.coon

Insutation: Intact and thoroughly cleaned. )
Cementing: Free from deterioration.
tnsulation " - .
Resistance Test: 1. Zoo® 2. =25 3. Ty megohms

The above values are satisfaclory.
Fuse Specifications Manuf, S 20 ele cinll
Mountings: Cat, # ___ -~ KV .- Amp .- = Type -
Holders: Cat. # YLU4e 2 KV, __2&7 Amp __Bee | Type _SHV S

. Tce

Refills: Cat. # ... .. Kv _24%  Amp __1% Type __I8FY
Resistance Test: 1. 227 ¢ 2 AA0O 3 2275  microhms

The above values are satisfactory.

All associated insulation was intact and thoroughily cleaned.

Contact surfaces were cleaned, conditioned and sealed against oxidation.
A spare se! of refilis should be stored in a convenient location at all times.

G. T. WOOD CO. LTD. 9/27/83



TRANSFORMER INSPECTION & TEST SHEET No. 1

C

Soc ET ‘4 —BJUIL['-I IS 1Y

sanufaclurer Crer Serial No. No3oq0-1

ypo _ONA H.V. ?~?-b_/ b .o (v, _2CEY 1 12¢ Taps _H.-2 /s /
—r - '

Gat. Liquid g3 K.V.A it

4 impedance 4.58 . VECTOR ~d T ’/v- Y",.

Liquid Sample

serial No. Neul. No. Colour WFT. Diclectric Spec. Gravity o

~NF

The above resulls are salisfaclory.

tnsulation Resistance Test Test Vollage D.C.

- f o "—'_ -
H.V. to Ground s/a megohms A
L.V, to Ground coo megohms
. Y] '
H.V. lo LV. . megohms
The above resulls are satisfaclory.
. el
Station Grounding Syslem: hin Ohm

e

{_ % wooD co. LTD. 06/03




TRANSFORMER INSPECTION & TEST SHEET No. 2

£
GENERAL CONDITIONS
Serial No. iNO FOTO T e
Bushings: insulation was intact and thoroughly cleaned. -
Cementing was frec from deterioration.
[ SATISFACTORY
Gaskets: [}  SEE GENERAL SHEET. NOTE
(I~ SATISFACTORY
0 SEE GENERAL SHEET. NOTE
Paint:
[ SATISFACTORY
(] SEE GENERAL SHEET. NOTE
Liquid Level: .
(3 SATISFACTORY
SEE GENERAL SHEET., NOTE i
Thermometer: MAXIMUM TEMPERATURE WAs K& ¢ C
3 CLEAR
[]  SEE GENERAL SHEET. NOTE
Cooling System:
]  SATISFACTORY
0 SEE GENERAL SHEET. NOTE
Gas Detector Relay: [3/ NOT APPLICABLE
Terminal Board
and/or Tap Switch: located in position . for /o0 /o = volis

. T. WOOD CO. LTD. 4/20/78



Ref. # A3

SHEET No. 45
{ INSPECTION & TEST REPORT FOR SERVICE ENTRANCE POLE & METALCLAD SWITCHGEAR
Mo -MARATA VAT
interrupter Switch Specifications: Manuf. 235 £eccyw rc Amps _ (o,
cerc¥y - FrEve Te

[SPER O N VY o S rRICY R SCRER § Cat. # __:f-) (e SN KV, 27
Insulation: Intact and thoroughly cleaned.
Alignement
& Mechanism: Operated normally. Lubricated where necessary.
Contacts: Cleaned, conditioned and sealed against oxidation.
interrupting
Units: O SATISFACTORY

3 SEE GENERAL SHEET. NOTE #

{0 NOT APPLICABLE
Lightning Arrester Specification Manuf. <o Erics Type G~

Cat. # _#L 157 KM 2
Insulation: intact and thoroughly cleaned.
o
. Cemenling: Free {rom deterioration.

Insulation - ” .
N, + P I Ao
Resistance Test: 1. SO 2. < q e megohms

The above values are satisfactory.
Fuse Specifications Manuf. A
Mountings: Cal. # - KV. - Amp - Type -
Holders: Cat. # - KV. - Amp = Type -
Refills: Cat. # - KV. - Amp o= Type -
Resistance Test: 1 - 2. - 3. - microhms

The above values are satisfactory.

i All associated insulation was intact and thoroughty cieaned.

L Contact surfaces were cleaned, conditioned and sealed against oxidation.
A spare.set of refills should be stored in a convenient iocation at all times.

G. T. WOOD CO. LTD. 9/27/83




Ref. # 295/

SHEET No. &
INSPECTION & TEST REPORT FOR SERVICE ENTRANCE POLE & METALCLAD SWITCHGEAR

FEE el e Ar"“'QICA r?F\UILJoA)-

Interrupter Switch Specifications: Manuf. S5C eweyaic Amps Eo o
Cat. # __ 342 KV. 27

Insutation: Intact and thoroughly cleaned. )

Alignement

& Mechanism: Operated normally. Lubricated where necessary.

Contacts: Cleaned, conditioned and sealed agains! oxidation.

interrupting

Units: 1 SATISFACTORY
O SEE GENERAL SHEET, NOTE #
] NOT APPLICABLE

Lightning Arrester Speciication Manuf. _OH©O B2 AS = Type G F
Cat. # Y059 KV. 2
insulation: intact and thoroughly cleaned.
Cementing: Free from deterioration.
lnsulation A L ¥ )
Hesistance Test: 1 00 9 oo 3 200 megohms

The above values are satisfactory.

Fuse Specifications Manuf, ~A

Mountings: Cat. # KV .. Amp _______ Type

Holders: Cat. # _ KN _._ _ Amp .. Type

Refills: Cal. # KN . Amp ... Type

Resistance Test: 1. 2 a. microhms

The above values are satisfactory.

All associated insulation was intact and thoroughly cieaned.
Contact surfaces were cleaned, conditioned and sealed against oxidation. Lo
A spare set of refills should be stored in a convenient location at all times.

G. T. WOOD CO. LTD. 9/27/83
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Ref. # __ 95!

SHEET No. 2
INSPECTION & TEST REPORT FOR SERVICE ENTRANCE POLE & METALCLAD SWITCHGEAR

TFeelon e T Z

Interrupter Switch Specifications: Manuf. _. %1 £.17 T4/ Amps _bno
Cat. # _34 56 RY -T2 KV. z3

Insulation: intact and thoroughly cleaned. )

Alignement

& Mechanism: Operated normally. Lubricated where necessary.

Contacls: Cleaned, conditioned and sealed agains! oxidation.

interrupting
Units: o SATISFACTORY

[1 SEE GENERAL SHEET. NOTE #
O NOT APPLICABLE

Lightning Arrester Specification . Manuf. SR Type _& P
Cat. # __H46VS9q KV, 24
insulation: intact and thoroughly cleaned.
Cementing: Free from deterioration.
lnsulation . 4
Resistance Test: 1. 206t 2. 2eo 3 260 megohms
The above values are satisfactory.
Fuse Specifications Manuf, S8 pvpoqetl
Mountings: Cat. # KV Amp Type
Holders: Cat. # BobLoull KV _34Y<% Amp . Zooe  Type IS
[
Refills: Cat. # I2uauady KV _ 3Y4< Amp __25 Lpe._ 123y
Resistance Test: 1 kA 2. U¢a 3. |S= microhms

The above values are satisfactory.

All associated insulation was intact and thoroughly cieaned.

Contact surfaces were cleaned, conditioned and sealed against oxidation.
A spare set of refills should be slored in a convenient location at all times.

G. T. WOOD CO. LTD. 9/27/83




Ref. # FHE]

INSPECTION & TEST REPORT FOR SERVICE ENTRANCE POLE & METALCLAD SWITCHGEAR

interrupter Switch Specifications: Manuf. IVe ek crat(
Pepiocl TR EET-E M

Insulation:

Alignement
& Mechanism:

Contacts:

Interrupting

Amps Leo

Cat. #f _AusbLFiy -~V . KYV. 23

SHEET No. &

Intact and thoroughty cleanead.

Operated normally. Lubricated where necessary.

Cleaned, conditioned and sealed against oxidation.

Units: [(F'SATISFACTORY
[0 SEE GENERAL SHEET. NOTE #
[J NOT APPLICABLE
Lightning Arrester Specification Manuf., _CHio EeAtS Type _&ni”
Cat. # Lot KV. * 5
Insulation: intac! and thoroughly cleaned.
Cementing: Free from deterioration.
Insuiation

Aesistance Test:

Fuse Specifications

Mounlings:

Holders:

Retilis:

Resistance Tesl:

1. 2 Lew 3. megohms
The above values are satisfactory.

Manuf. it o Eab (T
Cat. # KV. Amp Type
Cat. # Subuué€t KV, __.2¥ T Amp _.2CC Type =M S
Cat. # Inw2e &Y KV, _3YT Amp _Fo Fooe _mE o
1. 2. 3o 3. microhms

The above values are satisfactory.

All associated insulation was intact and thoroughly cleaned.

Contact surfaces were cleaned, conditioned and sealed against oxidation.
A spare set of refilis should be stored in a convenient location at all times.

G. T WOOD CO. LTD. 9/27/83
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o TRANSFORMER INSPECTION & TEST SHEET No. 1

WNO- MALAYA  Pav it o

"""\’éﬂ(\sb FOJ_}M\'.:'"‘ ﬂi_bz

sl € e partiousc

Serial No. _31=1s6

wanufaclurer

‘o LA A

H.V. Z}booY'}!booo LV,

. o
20€ Y 1120 Taps H -2 /e 12

al. Liquid 200 K.V.A. soo [S6o
. . ; ’\’ i . n
* Impedance I VECTOR wlyé Ve (L
iquid Sample
i al No. Neul. No. Colour LE.T. Dieleclric Spec. Gravily
The above resullis are satislaciory.
—
insulation Resislance Test Test Vollage D.C.
H.V. to Ground S’GJ megohms /000
L.V. lo Ground . 5o megohms
; _ ﬁ
H.V. lo LV. So megohms
The'above resulls arc satisfaclory.
i . T
Slation Grounding Sysiem: = Ohm

&
H

¢ % WOOD CO. LTD, 0603




Bushings:

Gaskels:

Paint:

Liquid level:

Thermometer:

v — Al ——t

Cooling System:

Gas Detector Relay:

TRANSFORMER INSPECTION & TEST SHEET No. 2

GENERAL CONDITIONS

1nsulation was intact and thoroughly cleaned.
Cementing was free from deterioration.

Of  SATISFACTORY
(]  SEE GENERAL SHEET. NOTE

SATISFACTORY
SEE GENERAL SHEET. NOTE

DK

[}~ SATISFACTORY
(]  SEE GENERAL SHEET. NOTE

[}~ SATISFACTORY
SEE GENERAL SHEET. NOTE

MAXIMUM TEMPERATURE WAS  |4o| © C
[~ CLEAR
[]  SEE GENERAL SHEET. NOTE

[}  SATISFACTORY
[J  SEE GENERAL SHEET. NOTE
(3~ NOT APPLICABLE

Tcrfninal Board
and/or Tap Switch:

T. WOOD CO. LID. 4/20/78

located in position = for A7:{co

volis




ef. # og=

Sheet # \
. LO¥ VOLTAGE BREAKER . | DISCONNECT DEVICE & ENCLOSURES
Designation: 3upo - maAvs Tar. = Magn .
( "ECIFICATION:
7 Manufacturer —+P.f Serial £ TH-9/¢z -2
Interrupt, Cap : SorA Volts : G oo
Frame Size : 100 P F Type : SOH 2
Elect, Operated: Y Poles : .3
Manul. Operated: v Fixed: [ Draw Out: /

TRIPPING DEVICE:

Type: v.A- Coil/C.T. Rating léogg amp s
Longtime P/U : oo amp s Delay wm 7B s eeonds
Shoerttime PfU: oo anp s Delay 15 cyrpe  seeonds
Grd Fault PJU: ~ A anp s Delay NA seconds
Instant. PfU : ~ A amp s
Fused Rating & Manufacturer: A
ONTACT RESISTANCE:
Phase | 32 Phase 11 20 Phase 111 32 microhms
{ JULATION RES!STANCE:
o Phase | Yl Phase |1 2oa’ Phase 111 2007 megohms
ENERAL : 0.K. INOTES 0.K., |NOTE#
1. Exterior Enclosure Condition v 2. Lubricated v
2. Arcing Contacts ..&i.__...,.... 3. Breaker Cleaned g
3. Main Contacts e 14, Enclosure Cleaned v
4. Exterior Breaker Condition s I5. Bus Connections ~
5. Tripping Device Condition _q______‘_/__ 16, Cable Connections <
5.  Manual Closing Operation __‘f__h 17. Voltmeter Vv
7. Manual Tripping Operation / 18. Ammeter v
]. Electrical Closing Operation 19, Arc Chute Condition J/
Electrical Tripping Operation N 20, Barrier Condition v
*5.  Secondary Auxillary Contacts - 21, Single Phase Indicators
i. Breaker Drawout Clusters - 22, Others

The secondary equipment was serviced and left in satisfactory condition and consisted of

£ Moulded Case Breakers
2 Fused Switches

THf 11-92R




f. # =

LON VOLTAGE BREAKER ./

Designation:

| DISCONNECT DEVICE

Sheet # 12

o - MAIRYA 1hy - D ME

*ECIFICATION:
Manufacturer T v £
Interrupt. Cap So kA

Frame Size

oo nmf

Elect. Operated:

Manul. Operated: v

RIPPING DEVICE:
Type: VA

tongtime P/U :

& ENCLOSURES '
g\

serial # :—n - Y24 /72

Volits Loo

Type 504 2

Poles : -3

Fixed: ./ /| Draw Qut:

Coil/C.T. Rating OO0 amp s

lood amp s Detlay M TR seeomds—
Shorttime PfU: (LAY amp s Delay oA seconds
Grd Fault P/U: LA amp s Delay wA secands
Instant., PJfU : Heseres anp s
fused Rating & Manufacturer: DA
ONTACT RESISTANCE:
Phase | H1 Phase ! 2 Phase 111 45 microhms
NSULATION RESISTANCE: 9
Phase | 2oot Phase 11 2o0] Phase 111 200! megohms i
WENERAL : 0.K. |NOTE# 0.K. INOTE#
1. Exterior Enclosure Condition 7 12. Lubricated -
2 Arcing Contacts ‘___/____'_____ 13. Breaker Cleaned -
3. Main Contacts I 14. Enclosure Cleaned -
4 Exterior Breaker Condition _.._/__, 15. Bus Connections -~
5 Tripping Device Condition .._......_.___7__..__ 16. Cable Connections o
3. Manual Clesing Operation s/ 17. Voltmeter S
7. Manuatl Tripping Operatiocn 4 18. Ammeter I
5. Electrical Closing Operation | | i9. Arc Chute Condition el
9. Electrical Tripping Operation | | 20. Barrier Condition -~
' Secondary Auxillary Contacts R 210, Single Phase Indicaters § = |
1. Breaker Drawout Clusters 22, Others

The secondary equipment was serviced and feft in satisfactory condition

TH/ 11-92R

Moulded Case Breakers

and consisted of

Fused Switches



y
P
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Ref. # ___ Q951

INSPECTION & TEST REPORT FOR SERVICE ENTRANCE POLE & METALCLAD SWITCHGEAR

See i TEauatta G,

Interrupter Switch Specifications: Manuf. 2 l¢ ke IR IC Amps oo
FeeDOCH Teo MMany ouUibeoc

T 1T B G R Cal # _3406= KV. 27
Insulation: Intact and thoroughly cleaned.
Alignement
& Mechanism: Operated normally. Lubricated where necessary.
Contacts: Cleaned, conditioned and sealed against oxidation.

Interrupting
Units: (SATISFACTORY

{] SEE GENERAL SHEET NOTE #
[0 NOT APPLICABLE

Lightning Arrester Specification Manuf. Sl FhAast Type Gy A
Cat. # _ 466154 KV. 2y
{nsulation: Intact and thoroughty cleaned.
Cementing: Free from deterioration.
Insutation t ; 4
Resistance Test: 1 200 2 Zoo 3. 220 megohms

The above values are satisfactory.

Fuse Specifications Manuf, HA L

Mountings: Cat. # KV. Amp Type

Holders: Cat. # KV. Amp Type

Refills: Cat. # KV Amp _ Type

Resistance Test: 1. 2. 3. microhms

The above values are satisfactory.

All associaled insulation was intact and thoroughly cleaned.

Contact surfaces were cleaned, conditioned and sealed against oxidation.
A spare set of refills should be slored in a convenient location at all times.

G. T. WOOD CO. LTD. 9/27/83

SHEET No. 13



Ref. # 495}

SHEET No. (¢
-~
INSPECTION & TEST REPORT FOR SERVICE ENTRANCE POLE & METALCLAD SWITCHGEAR |

seenct T ADq . _
Interrupter Switch Specifications: Manut. T3¢ ELEe IR IC Amps Log

Yavboo v TFE ¢ w0 W ST

Cat. # 3452y -1 KV. 23
Insulation: Intact and thoroughly cleaned. ‘
Alignement!

& Mechanism: Operaled normally. Lubricaled where necessary.
Contacls: Cleaned, conditioned and sealed against oxidation.

Interrupting
Units: F"SATISFACTORY

01 SEE GENERAL SHEET. NOTE #
1 NOT APPLICABLE

Lightning Arrester Specification' Manuf. opre BN CS Type . F

Cat. # ___ Y4159 KV. 2y
Insutation: Intact and thoroughly cleaned. e,
Cementing: Free from delerioralion. é
Insulation o .
Resistance Test: 1 2 SO0 3. megohms

The above values are saiisiaci-ory.

Fuse Specificatiorjs Manuf. T T R Y rrae i€

Mountings: Cat. # KV. Amp Type

Hoiders: Cat. # BOLYYL KV. 39% Amp _30c . Type SMS%
Refills: Cat. # JRYIz=£U KV, __T:i:- Amp _ér. Type o=
Resistance Test: 1. _ 2 /a2« 3. microhms

The above values are satisfactory.

Al associated insulation was intact and thoroughly cleaned.

Contact surfaces were cieaned, conditioned and sealed against oxidation.
A spare set of refills should be stored in a convenient location at all times.

Ly

G. T. WOOD CO. LTD. 9/27/83
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Ref. # Hqyv !

SHEET No. 5,
INSPECTION & TEST REPORT FOR SERVICE ENTRANCE POLE & METALCLAD SWITCHGEAR

SEEICt  FuLbang

interrupter Switch Specifications: Manulf. S st lrcretc Amps Loo
PasFcct TFee 0 v ST _ ]
Cal. #f 3430 L4 T KV. =3
Insulation: intact and thoroughly cleaned.
Alignement
& Mechanism: Operated normally. Lubricated where necessary.
Contacts: Cleaned, conditioned and sealed against oxidation.
interrupting
Units: [2"SATISFACTORY
O SEE GENERAL SHEET. NOTE #
(J NOT APPLICARBLE
Lightning Arrester Specification Manuf. cpne T o - Type ~ |
Cat. # __ 42 1v'3 KV. =
insulation: fntact and thoroughly cleaned.
: Cementing: Free from deterioration.
Insulation 4
Resistance Test: 1. 2, 280 3. megohms
The above values are satisfaclory.
Fuse Specifications : Manuf. __ 57 f LR S e
Mountings: Cat. # KV Amp Type
Holders: Cat. # 2LLyUFI Ky, _ =% 7  Amp _ T Type ST
Refills: Cal. # f2i2nKF KV e Amp - Type S
~ Resistance Test: 1, 9. 763 3. microhms

o

The above values are satisfactory.

All associated insulation was intact and thoroughly cleaned.

Conlact surfaces were cleaned, conditioned and sealed against oxidation.
A spare set of refills should be stored in a convenient location at all times.

G. T. WOQD CO. LTD. 9/27/83




Rel. # Y

SHEET No. {{
INSPECTION & TEST REPORT FOR SERVICE ENTRANCE POLE & METALCLAD SWITCHGEAR {
Selvic & T Rualt g
Interrupter Switch Specilications: Manuf. Drg ®\FTRIC Amps __(foo
RN AN Y oy {'\-w. L e
Ppetie jray Cat. ¥l mHoG= KV 23
insulatlion: intact and thoroughly cleaned.
Alignement
& Mechanism: QOperated normally. Lubricated where necessary.
Contacts: Cleaned, conditioned and sealed against oxidation.
interrupling
Units: & SATISFACTORY
0O SEE GENERAL SHEET. NOTE #
(0 NOT APPLICABLE
Lightning Arrester Specification Manul, coapo LA T Type &
Cal. # et i 5 KV s
Insulation: Intact and thoroughly cieaned.
Cementling: Free from deterioration.
lpsulation y o o4 '
Resistance Test: 1. 200 2, o D 3. « 25 megohms
The above values are satisfactory.
Fuse Speclfications _ Manuf. Sy € e Tl
Mountings: Cat. # KV Amp Type
Holders: Cat. # ¥LLUull KV, 245 Amp _JCo_ Type _see
i N
Refills: Cal. # [*lwalv gy, _3Y"  Amp =& Type 7o 0
Resistance Tesl: 1. Li™e 2. [ 3. Al microhms

The above values are salisfactory.

All associated insulation was intact and thoroughly cleaned.

Contact surfaces were cleaned, conditioned and sealed against oxidation.
A spare set of refilis should be slored in a convenient location at all times.

G. T. WOOD CO. LTD, 9/27/83




Ref. # 4asl

SHEET No.1 3
INSPECTION & TEST REPORT FOR SERVICE ENTRANCE POLE & METALCLAD SWITCHGEAR
EUD BT eV by _
Inlerrupter Swilch Specifications: Manuf, Ol K W A P Amps ‘.
MR N IR T . ) L
Cat. # St e w4 T KV. R

Insulation: Intact and thoroughly cleaned. )
Alignement
& Mechanism: Operated normally. Lubricated where necessary.
Contacts: Cleaned, conditioned and sealed against oxidation.
Interrupting
Units: & SATISFACTORY

{0 SEE GENERAL SHEET. NOTE #

{0 NOT APPLICABLE
Lightning Arrester Specification Manuf. TS TR T vl DU Type &t

Cat. # Yii=? KV. ZY
~Insulation: Intact and thoroughly cleaned.
; Cementing: Free from deterioration.

Insulation ) y 0 T
Resistance Test: 1. Qoo™ 2. S 3. %0 __megohms

The above values are satisfactory.
Fuse Specifications ' Manuf. o B
Mountings: Cal. # KW Amp Type
Holders: Cat. # ___ KV Amp Type
Refills: Cat. # = KW Amp Type
Resistance Test: 1. 2. 3. microhms

The above values are salisfactory.
All associated insulation was intact and thoroughly cleaned.

Contact surfaces were cleaned, conditioned and sealed against oxidation.
A spare set of refills should be stored in a convenient location at all times.

G. T. WOOD CO. LTD. 9/27/83




Ref, # b R SHEET No. [&
INSPECTION & TEST REPORT FOR SERVICE ENTRANCE POLE & METALCLAD SWITCHGEAR

Cud ¢ 7 e poad )

Interrupter  Switch Specifications: Manuf. EHC ELE AL Amps _ OO

i.f-'}'l EEAE Do AR -

& SOUTH Cat. # Lyt BTGy KM L3

insulation: intac! and thoroughly cleaned. )

Alignement < G

& Mechanism:
Contacls:

interrupting
Units:

Lightning Arrester Specification

Insulation:
Cementing:

Insulation

Resistance Test:

Fuse Specifications

Mountings:

Holders:

Refills:

Resistance Test:

. el b4 L
Operated normally. Lubricaled where necessary. *

Cleaned, conditioned and sealed against oxidation.
& SATISFACTORY

[] SEE GENERAL SHEET. NOTE #
O NOT APPLICABLE

Manuf. _Coklie Pt S50 Type Gt

Cal. # o B 1 s KV. o

intact and thoroughly cleaned.

Free from deterioration.

1 > eyt 5 dwot megohms
The above values are satisfaclory.

Manuf. SQC g6 el 10
Cat. # KV Amp Type

- - - [ o

Cat. # Tl&NUL 1 KV S Amp SRR Type -

. , . 107 .-
Cal. # 13412 £ KV S F Amp 4. Type ol
1. 9 Lo 3 1200 microhms

The above values are salisfactory.

All associated insutation was intact and thoroughly cleaned.

Contact surfaces were cleaned, conditioned and sealed against oxidation.
A spare scl of refilis should be siored in a convenient location at all times.

G. T. WOOD CO. LTD. 9127183
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Ref. # =l S

INSPECTION & TEST REPORT FOR SERVICE ENTRANCE POLE & METALCLAD SWITCHGEAR

Euvno A thwition

Interrupler Swilch Specifications: Manul. SY e Fyretedc Amps __Lcon

SHEET No. q

’-FC: 7N Ner oyt Tendd Saare

Cat. #t 2ol s L T KV. 23
Insulation: intact and thoroughly cleaned. "
Alignement
& Mechanism: Operated normally. Lubricated where necessary.
Contacls: Cleaned, conditioned and sealed against oxidation.

Interrupting
Units: 71 SATISFACTORY

O SEE GENERAL SHEET. NOTE #
0 NOT APPLICABLE

Lightning Arrester Specification Manuf. IS S KT SR R Type _&F-
Cat. # _ 4159 KV. gy
insulation: intact and thoroughly cleaned.
’ Cementing: Free from delerioration.
Insulation . L+
Hesistance Test: 1. 2ot 2 AT 3 Soo megohms

The above values are satisfactory.

Fuse Specifications Manuf. N A

Mountings: Cat. # . KW Amp _ Type

Holders: Cat.- i KRV Amp ... . Type

Refills: Cat. # . KV AMp .. Type

Resistance Test: 1. 2. 3. microhms

The above values are salisfactory.
All associated insulation was intact and thoroughly cieaned.

Contacl surfaces were cleaned, conditioned and sealed against oxidation,
A spare set of refilis should be stored in a convenient location at all times.

G. T. WOOCD CO. LTD. 9/27/83



Ref. # A7 | SHEET No. 2

INSPECTION & TEST REPORT FOR SERVICE ENTRANCE POLE & METALCLAD SWITCHGEAR '

Eul (=18 1Ay
Interrupler Switch Specifications: Manuf, _S8C ¢4y ¢ ra” £

Amps __froe

TeeT Tter TTA
Cal. #f AY=G=d s/ o7 KV. =3
Insulation: Intact and thoroughly cleaned.
Alignemenl
& Mechanism: Operated normatly. Lubricated where necessary.
Contacts: Cleaned, conditioned and sealed against oxidation.

Interrupling

Units: [ SATISFACTORY
O SEE GENERAL SHEET. NOTE #
{J NOT APPLICABLE

Lightning Arrester Specification Manuf. A Type
Cal # KV.
Insulation: Intact and thoroughly cleaned.
Cementing: Free {rom deterioralion.
Insulation -
Hesistance Test: 1. 2. a. megohms
The above values are satisfactory.
Fuse Specifications Manuf, C4C iy ECIKIC
Mountings: Cat. # KV Amp Type
Holders: Cat. # LLLUR] KV 24 S Amp _SO0 Type <r2 S
e .
Refilis: ) Cat, # 1240 KV KV R Amp e Type 157 i
AResistance Test: 1. Ay R 2. 2260 a. 7 130 microhms

The above values are satisfactory.

All associated insulation was intact and thoroughly cleaned.

Contact surfaces were cleaned, conditioned and sealed against oxidation.
A spare set of refills should be stored in a convenient location at all times. S

G. T. WOOD CO. LTD. 9/27/83



ST 2
£ TRANSFORMER INSPECTION & TEST SHEET No. 1
CaeAcia vaaiens o An s Folrait -l
snufacturer’ L Nl € 2T 10 @ niou e Serial No. _é4gG220
(XY + L J 2% Y n ! °/ 15
o AT HV., .+ Lo ‘ I IAT e LV, <0LE Y I 12 Taps y-1'h - <
A Uquid 200 KVA. ___Soa |90 _ -
impedance 5:4 - VECTOR W yE II vy < oA
=
quid Sample
al No. _ Neut. No. Colour LF.T. Dielectric Spec. Gravily '
t

The above resulls are salislactory.

asulation Resislance Test Tes! Voltage D.C.

HWV. to Ground e, megohms L0

. y
LV. to Ground bo megohms :
H.V. to LV. 20 megohms

The above resulls are salisfactory.

Slalion Groundlng Sysiem: AR ohm

i
€ % NOOD CO. LTD, 0682

— e i



Bushings:

Gaskets:

Paint:

tiquid Level:

Thermometer:

Cooling System:

Gas Detector Relay:

TRANSFORMER INSPECYION & TEST SHEET No. 2

GENERAL CONDITIONS

Serial No. o BHY REC s

tnsulation was intact and thoroughly cleaned.

Cementing was free from deterioration,

&  SATISFACTORY

O SEE GENERAL SHEET.

NOTE

SATISFACTORY

BEN
\

SEE GENERAL SHEET.

NCTE

(3~ SATISFACTORY
0

SEE GENERAL SHEET.

NOTE

(3~ SATISFACTORY

3 SEE GENERAL SHEET.

NOTE

MAXIMUM TEMPERATURE WAS

gf CLEAR
t

SEE GENERAL SHEET.

NOTE

0O SATISFACTORY

i SCE GENERAL SHEET.

3 NOT APPLICABLE

NOTE

Terminal Board
and/or Tap Switch:

1+, WOOD CO. LTD. 4120778

located in position

N

for

220

voltis




R A L ) : Sheet # a3
LO¥ VOLTAGE BREAKER v [ DISCONNECT DEVICE & ENCILOSURES

Designation: gy enziA vyt rl

{ CIFICATION:

Manufacturer : VT E Serial # O Ay b
interrupt. Cap : S i A Volts : Lee, -;"-:!c_.g,,!,.-,‘.,\)
Frame Size : 1Lon funa f/ Type W -’60?)
Flect. Operated: -— Poles : =
Manul. Operated: v Fixed: [ Draw Out:
TRIPPING DEVICE:
Type:  pf ! Coil/C.T. Rating foq anp s
fongtime PfU : T 0y anmyp s Delay rrips1ii seconds
Shorttime PfU: Ao amp s Defay tan TR secomds
Grd Fault PfU: na anps. Delay — seconds
Instant. PfU : b amp s
Fused Rating & Manufacturer: i
+ WNTACT RESISTANCE:
Phase | e Phase 11 v Phase 111 o mi¢rohms
{__ULATION RESISTANCE:
Phase | o) Phase 11 oo- ! Phase 11 . - megohms

GENERAL : 0.K, |NOTE# C. K. |NOTE#
1. Exterior Enclosure Condition / 2. Lubricated -

2. Arcing Contacts __:{...__..,.._.._ 13. Breaker Cleaned I
3., Main Contacts _/____”___ 14. Enclosure Cleaned <

t. Exterior Breaker Condition .___‘f._..__......_._.._ 15. Bus Connections ~ b
5. Tripping Device Condition .q_i_,,m 16. Cable Connections e

) Manual Closing Operation ___‘/________‘ i7. Voltmeter v

7. Manual Tripping Operation ___\-_/_____m 18. Ammeter v

1. Electrical Clesing Operation | | 19, Arc Chute Condition i

9. Electrical Tripping Operation e 20. Barrier Condition -

). Secondary Auxilliary Contacts _{__# 21, Single Phase indicators

- Breaker Drawout Clusters < 212. Qthers

The sccondary equipment was serviced and feft in satisfactory condition and consisted of
S’ Moulded Case Breakers

ol Fused Switches
TH/11-92R




Ref. # 4951

SHEET No. 24
INSPECTION & TEST REPORY FOR SERVICE ENTRANCE POLE & METALCLAD SWITCHGEAR

he RCr  vRALION
interrupter Swilch Specifications: Manul. cJo (A Fere ol

Amps Lo
TR T O RA -l i
Cat. §§ _3UT74y ~772 KV, =3

Insulation: Intact and thoroughty cleaned. ’
Alignement
& Mechanism: Operated normally. Lubricated where necessary.
Contacts: Cleaned, conditioned and sealed against oxidation.
interrupting
Units: [#"SATISFACTORY

0 SEE GENERAL SHEET. NOTE #

O NOT APPLICABLE
Lightning Arrester Specification Manuf. PN Type -

Cat. _ KV. -

Insulalion: Intact and thoroughly cleanec.
Cementing: Free from deterioration.
Iqsuiaiion
Hesistance Test 1. 2. 3. megohms

The above values are satisfaclory.
Fuse Specifications Manuf. o Y I T A
Mountings: Cat. # KV. Amp ype —
Holders: Cat. # ZLGYU& 1 KV, __* % Amp _ Zoi _ Type 7
Refills: Cat. # fAYole@Y KV, =7 Amp T ype s e
Resistance Test: 1 1er v 2. oo a, Inzo micrghms

The above values are salisfactory.

All associated insulation was intact and thoroughly cleaned.

Conlact surfaces were cleaned, conditioned and sealed against oxidation.
A spare set of refills should be stored in a convenient location at all times.

G. T. WOOD CO. LTD. 9/27/83

o

R
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Ref. # 9=l

INSPECTION & TEST REPORT FOR SERVICE ENTRANCE POLE & METALCLAD SWITCHGEAR

Doreic NI

Inlerrupter Switch Specifications: Manul. '3-26 €14 eyt Amps Lee,
TFe et 1o Nt e s
Cat. #f _yol = KV. =3
Insulation: intact and thoroughly cleaned. -
Alignement
& Mechanism: Operated normally. Lubricated where necessary.
Contacts: Cleaned, conditioned and sealed against oxidation.

Interrupting
Units: B SATISFACTORY

{J SEE GENERAL SHEET. NOTE #
O NOT APPLICABLE

Lightning Arrester Specification Manuf. Syt F o4l Type Dyab G Al
Cat. #f _HGLVT -*0Cb 1 KV. 2y
Insulation: Intact and tharoughly cleaned.
-’:Cementing: Free from delerioration.
tnsulation . . i ot
Resistance Test: 1. SO 2 ) a. s megohms

The above values are satisfactory.

Fuse Specifications Manuf, o

Mountings:_ Cal. # KV ____ Amp ___ Type

Holders: Cai.l # 0 KM Amp Type

Refills: Cal. 4 KV Amp _______ Type

Resistance Tesl: 1. 2. 3. microhms

The above values are satisfactory.

All associated insulation was intact and thoroughly cleaned.

Contact surfaces were cleaned, conditioned and sealed against oxidation.
A spare set of refills should be stored in a convenient location al atl times.

G. T. WOOD CO. LTD. 9/27/82

SHEET No.25



Ref. # q45 |

SHEET No.26

INSPECTION & TEST REPORT FOR SERVICE ENTRANCE POLE & METALCLAD SWITCHGEAR

Arer i ) ‘1'."'-'\\1 1oiond

interrupter Switch Specifications: Manul. ﬁ]: EUr ryh 1L Amps (o
TeeTit T Wno- MALOA e
Cat. ff o= KV. 27
insulation: intact and thoroughly cleaned. )
Alignement
& Mechanism: Operated normally. Lubricated where necessary.
Contacls: Cleaned, conditioned and sealed against oxidation.

Interrupting
Units: E¥ SATISFACTORY

J SEE GENERAL SHEET. NOTE #
[0 NQOT APPLICABLE

Lightning Arrester Specification Manuf. T

T Type 'i‘;li fr G a £

Cat. # i LAY R KV. s Y

Insulation: intact and thoroughly cleaned.

Cementing: Free {rom delericralion. %

insulation ) } 4 \ -

Aesistance Test: 1. goo T 2. O q. OO megohms

The above values are satisfactory.

Fuse Specifications ' Manu!. R

Mountings: Cat. # . KV Amp Type

Holders: Cal. # = KV Amp . Type

Refills: Cat. # KV Amp Type

Resistance Test: 1. 2. 3. microhms

The above values are satisfactory.

All associaled insulation was intact and thoroughly cleaned.
Contac! surfaces were cleaned, conditioned and sealed against oxidation.

A spare set of refills should be slored in a convenient location at all times.

G. T. WOOD CO. LTD. 9/27/83

H ;



Ref. # Q51

SHEET No.23
INSPECTION & TEST REPORT FOR SERVICE ENTRANCE POLE & METALCLAD SWITCHGEAR

D\peacsr\. Pt 1o .

Interrupter Switch Specitficalions: Manuf. “le kit es e Amps Loag
PRt et TP e
'l e [ [ Ca{. i 2y v g g'f - 7-? KV, I C‘,.
{nsulation: intact and thoroughly cleaned. "
Alignement
& Mechanism; Operated normally. Lubricated where necessary.
Contacls: Cleaned, conditioned and sealed against oxidation.
Interrupting
" Units: {1 SATISFACTORY
0 SEE GENERAL SHEET. NOTE #
0O NOT APPLICABLE
Lightning Arrester Specification Manuf, Type
Cat. KV.
Insulation: intac! and thoroughly cleaned.
{ : Cementing: Free from deterioration.
Insulation
Hesistance Test: 1. 2. 3. megohms
The above values are satisfactory.
Fuse Specifications ‘ Manul. __Sle g1 eciric
Mountings: Cat. # KV Amp _______ Type
Holders: Cat. # Zoyul} KV, 249 -< Amp _ Doe Type _SM -5
; Tec
Refills: Cat. # f2di=ff KV, _=«d ~ Amp o Type __Im= Y
Resistance Test: 1. 2. P2 o, 3. microhms

The above values are salisfactory.

All associated insulation was intact and thoroughly cleaned.

L Contacl surfaces were cleaned, conditioned and sealed against oxidation.
A spare sel of refilis should be stored in a convenient location at all times.

G. T. WOOD CO. LTD, 9/27/83




TRANSFORMER INSPECTION & TEST SHEET No. 1

—
—y Cyty Tyt tord Tena Tolppn 1 &
inufacturer VO TR Blau e Serial No. 2~ [t/
. R
o LNAR Hv. _Z3bee Y Fig g LV, 20E =0 1 a0 Taps -7y e
1. Liquid 350 KVA 3o feo _
impedance oo VECTOR LY 1/ w Y rf' A
quid Sampic
al Ne. Neut. No. Colour LF.T. Dicleclric Spec. Gravily
The above resulis are salisfaclory.
nsulation Resistance Tes! Teil Vollage D.C.
HWV. to Ground SIC; megohms ydlet=]
-
LV. lo Ground . [o= megohms
~
H.V, lo L.V, /oo . megohms
The above resulls are salis(actory.
Slation Grounding Syslem: L 50 Ohm

G..T. WOOD CO. LTO. 0602

- -
-

5‘-.%'}”"28.”

}...._..‘..,_a e

L

ia s Bawm L




TRANSFORMER INSPECTION & TEST SHEET No. 2

GENERAL CONDITIONS

volta

[
Bushings: Insulation was intact and thoroughly cleaned.
Cementing was free from deterioration,
¥ SATISFACTORY
Gaskets: (]  SEE GENERAL SHEET. NOTE
Br~  SATISFACTORY
O SEE GENERAL SHEET. NOTE
Paint:
[ SATISFACTORY
0 SEE GENERAL SHEET. NOTE
7 Liquid Level:
EI( © SATISFACTORY
O SEE GENERAL SHEET. NOTE
Thermometer: MAXIMUM TEMPERATURE WAS |25 ¢ C
3~ CLEAR
O SCE GENERAL SHEET. NOTE
Cooling System:
[] SATISFACTORY
(]  SEE GENERAL SHEET. NOTE
Gas Detector Relay: (3~ NOT APPLICABLE
Terminal Board
and/or Tap Switch: located in position < for _ /7600

+. WOOD CO. LTD.

4£/20/78
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Ref. f# 394

LON¥ VOLTAGE BREAKER

Sheet #f

30

~ | DISCONNECT DEVICE & ENCLOSURES
Designation: Qgyicn Voo -~ tAnw P
SPECIFICATION: 5,
Manufacturer : FolE Serial # Al NI
Interrupt. Cap 7'_ ! £ Volts Ler e _f"a:-‘f,,fjo;"}
Frame Size 2 meves Al Type gl
Efcct., Operated: v Poles .ot -
Manu!. Operatcd: ~ Fixed: / Draw Out: —
TRIPP ING DEVICE:
Type: TA Coil/C.T. Rating .- amp s
Longtime P/U : AT anm s Delay £, 2 3/F  "sceends
Shorttime PfU: F OO amp s Delay /5 cyccf sceonds
Grd Fault P/U: — amp s Delay — seconds
fnstant. PfU : - amp s
Fused Rating & Manufacturer: —
CONTACT RES1STANCE:
Phase | 241 Phase 1 3o Phase 1il 29 microhms
INSULAT 10N RES1STANCE:
Phase | D, Phase 11 e Phase 111 ~ it megohms
GENERAL.: O.K. |NOTE# 0.K. |NOTE#
|.  Exterior Enclosure Condition < 12. Lubricated _::;___“__7
2. Arcing Contacts _*ii__“.”_ i3. Breaker Cleancd e
3 Main Contacts ,;i:___ﬁ__ l4. Enclosurc Cleancd -~
4 Exterior Breaker Condition _;i:___ﬂ__ 15. Bus Connections I
5. Tripping Device Condition __“_”_d::; 6. Cable Conncctions <
6 Manual Closing Operation -_:i_m_*_m 17. Voltmeter - o
7 Manual Tripping Operation 4 - 18. Ammeter I B
8 Etectrical Closing Operation ::Ei:__*__ 19, Arc Chute Condition ;_::,d,___
g Eiecctrical Tripping Opcration < - 20. Barrier Condition d
10. Secondary Auxiilary Contacts Zw_____“ 21. Singte Phasc Indicaters | | -
i1, Breaker Drawout Clusters “#::_*_a__ 22. Others -

The sccondary equipmcnt was serviced and

|

TH/ 11-92R

teft in satisfactory condition and
Moulded Case Breakers

Fuscd Switches

consisted of




- ¥ __qasg o &
LO¥ VOLTAGE BREAKER /[ DISCONNECT DEVICE

Sheet f =

& ENCLOSURES
MUS L~ Py

{

Designation: peyien Q\dlhfnrv
- FICATION:.
Manufacturer —£- PF Serial H i 97
[nt?rrupt. Cap “okfi Volts Leo
Frame Size lboo Am Type “OF -2
Elect. Opecrated: - Poles : .=
Manul. Operated: - Fixed: [ Draw Out:
RIPPING DEVICE:
Type: PA ) Coil/C.T. Rating /ooo amp s
Longtime PfU : [ am s Dclay Hidd TR sceomds
Shorttime P/U: — A S Delay  —~ ~~ scconds
Grd Fault P/U: - anp s “Detay - seconds
tnstant, P{U “Haooo am s
Fuscd Rating & Manufacturer: A
« ITACT RESISTANCE: ‘ '
... Phase | =25, Phasc |1 o2 Phase [11 i w microhms‘
1% _AT1ON RESISTANCE:
Phasce ! 00 Phase [} z.c;-o Phasce |11 Zao mcgohm;
SENERAL : 0.K. |NOTES 0.K. |NOTEZ
Exterior Enclosurc Condition ____{_#_____ 12. Lubricated 1 7 ‘_____.
- Arc'.ing Contacts ' / 13. Breaker Cleancd 7
1, Main Contacts 3 4 4. Enclosure Clecancd __:__________
‘ Ext.crior Breaker Condition / (5. Bus Conncctions ___‘/_#______
ER Tripping Device Condition ______.___\{__ 16. Cabie Connections __i_________
Manual Closing Opcration 7 - 17. Voltmeter
7. Manual Trifaping Opcration Z___...._ ' Ig. Armeter D B
Electrical Closing Operation S 19, Arc Chute Condition __/_:_______‘
Y. Ciectrical Tripping Opcration { | 20, Barricr Condition ___-___/_________
I Segondary Auxiflary Contacts I 21. Singlc Phase tindicators | 1
1.. Dreaker Drawout Clusters 22. Others ‘
The secondary cquipment was serviced and teft in satisfactory condition-and consisted of
i | Moulded Case Breakers ‘

TH/11-92R

cr)! * Fused .Switches



- Ref. # 4=

INSPECTION & TEST REPORT FOR SERVICE ENTRANCE POLE & METALCLAD SWITCHGEAR

NotiH Amecie oo

SHEET No. 32

Interrupter  Switch Specilications: Manuf. “-»,’C € (¢ FHsC Amps {er
Feeaven to Arcm 1RY Cat i Ao T KV, 29

Insulation: intact and thoroughly cleaned. ’

Alignement

& Mechanism: Operated normally. Lubricatled where necessary.

Contacls: Cleaned, conditioned and sealed against oxidation.

interrupting
Units: @ SATISFACTORY

O SEE GENERAL SHEET. NOTE #
O NOT APPLICABLE

Lightning Arrester Specification Manuf, _Owhe FBEASS Type o P
Cal. # Hors g KV a4
Insutalion: intact and thoroughly cleaned.
Cementing: Free from deterioration.
Insulation _
Aesistance Test: 1. Qo gl 2. Hoses 3. Joe!  megohms

The above values are salisfactory.

Fuse Specifications Manul.

Mountings: Cat. # . KN Amp Type
Holders: Ca&.. g . KV Amp Type o —
Refills: Cat. # . KV Amp Type
Resistance Test: 1. 2. 3. microhms

The above values are satisfactory.
All associated insulation was intact and thoroughly cleaned.

Contact surfaces were cleaned, conditioned and sealed against oxidation.
A spare set of refills should be stlored in a convenient location at all times.

G. T. WOOD CO. LTD. 9/27/83



Ref. # A5 1
9

SHEET No. 2.3
INSPECTION & TEST REPORT FOR SERVICE ENTRANCE POLE & METALCLAD SWITCHGEAR

—
Nogl e AL dle A& Ind -
imerrubler Switch Specifications: Manuf. S ¢ re it

Amps Goo
TYTenanT o Y

Cat. it _3Y562FYy -T2 KM 2.7
Insulation: Intact and thoroughly cleaned. -
Alignement
& Mechanism: Operated normally. Lubricated where necessary.
Contacts: Cleaned, conditioned and sealed against oxidation.

interrupting
Units: (3’ SATISFACTORY

0O SEE GENERAL SHEET. NOTE #
{0 NOT APPLICABLE

Lightning Arrester Specification Manuf. NA

Type
Cat. # KV
insutation: Intact and thoroughly cleaned.
.
" Cementing: Free from deterioration.
Insulation
Hesistance Test: 1. 2. 3. meqohms
The above values are satisfaclory.
Fuse Specifications ' Manuf. sfe £ cra s
Mountings: Cat. # KV. Amp Type
. Holders: Cat. #f BbLYUEL | KV, 4 Amp _3oo Type SM 5
- e
Refills: Cat. # [xycz<s vy KV 25 Amp _1F Type _15%:
Resistance Test: 1. 2220 2. ~ o Fl 3. R0 microhms

The above values are salisfactory.

All associated insulation was intact and thoroughiy cieaned.

Contact surfaces were cleaned, conditioned and sealed against oxidation.
A spare set of refilis should be stored in a convenient location at all times.

G. T. WOOD CO. LTD, 9/27/83




Ref. # NS

INSPECTION & TEST REPORT FOR SERVICE ENTRANCE POLE & METALCLAD SWITCHGEAR

AQQ’TH' -]\M&'K!C A 't)F-\er {oh)

interrupter Switch Specifications: Manuf. S/r g ot ic Amps Leoo
e T - ot e 7

e CALTe je Senviced Fw0G, ‘

Cat. #i _2de(: KV. 23

Insulation: intact and thoroughly cleaned.

Alignement

& Mechanism: Operated normally. Lubricated whiere necessary.

Contacts: ' Cleaned, conditioned and sealed against oxidation.

Interrupling

Units: B-SATISFACTORY
) SEE GENERAL SHEET. NOTE #
{1 NOT APPLICABLE

Lightning Arrester Specification Manuf. LG e Type g f
Cat. # __ o129 KV. Y
Insulation: intact and thoroughly cleaned.
Cementling: Free from deterioralion.
ipsutation
Hesistance Test: 1. okso T 2 A ‘ 3. SO ot megohms

The above values are satisfactory.

Fuse Specifications ' Manuf.

Mountings: Cal. # ... KV Amp Type

Holders: Cat.' $ KV . Amp Type o
Refills: Cat. # KV, Amp Type __— —
Resistance Test 1. 2. 3. microhms

The above values are satisfactory.

All associated insulation was intact and thoroughly cleaned.

Conlact surfaces were cleaned, conditioned and sealed againsl oxidation.
A spare set of refills should be slored in a convenient location at all times.

G. T, WOOD CO. LTD. 9/27/83

SHEET No, 3y

J’Mm”‘-



Ref. # b1 {
C

SHEET No. 35
INSPECTION & TEST REPORT FOR SERVICE ENTRANCE POLE & METALCLAD SWITCHGEAR

f\)f.'all’i 54 "‘\l'\(. gty (\ ‘J‘\ J 1L ‘c"-f“’

fima

Interrupter Switch Specifications: Manuf. EJQ iy cTHIC Amps 5%
P, TFooven
el herren Cal ff _24S63C4 -T2 Ky, 29
" Insulation: intact and thoroughly cleaned.
Alignement
& Mechanism: Operated normally. Lubricated where necessary.
Contacts: Cleaned, conditioned and sealed against oxidation.
Interrupting
Units: [ SATISFACTORY
() SEE GENERAL SHEET. NOTE #
0O NOT APPLICABLE
Lightning Arrester Specification Manuf. OHIO Type Gl
Cat. # __ Hw1= KV. 2y
.. Insulation: Intact and thoroughly cleaned.
" Cementing: Free from deterioration.
insulation
Hesistance Test: 1. 2. 240 3. megohms
The above values are satisfaciory. ’
Fuse Specifications ' Manuf.
Mountings: Cal. # = KNV .. Amp .. Type
Holders: Cat. # BLbyye KV, 25  Amp _220  Type _JSm~S
. . - 1o .
Refiils: Cat. #2GuU2T LY Ky, __ "5 pmp _Eo  Type UL
Resistance Test: 1. 2. Sl e a. microhms

The above values are salisfactory.

All associaled insulation was intact and thoroughiy cleaned.

Conltact surfaces were cleaned, conditioned and sealed against oxidation.
A spare set of refills should be stored in a convenient location at all times.

G. T. WOOD CO. LTD. 9/27/83

£
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=

TRANSFORMER INSPECTION & TEST SHEET No. 1

RN
Tt

NI NI AR LB 2

julaclurer _ P 21 WG ST e © serial No. '
o LB v, Abwy Jleoaa LV, 208Y [ 4oo Taps L2 v /.
- Liquid 200 KVA. _ Soo 1< Le :
‘mpcd“”eQ S ' , VEGTOR NN £ // L .Y"f :
uid Sample
ial No. Ncul. No. Colour LF.T. . piclcciric Spec. Gravily

The above resulls are salisfaclory.

sulation Resistance Test . Tesl Vollage D.C. N
H.V. to 'Grounc.l‘ ?"J‘,? megohms oo o
L.V. to Ground (00 megohms .
H.V. lo LV, /90 megohms ‘ :

The above resulls are satislaclory.

Slation Grounding Syslem: l - 57 Ohm

G..T. WOOD CO. LTD. 06103



(" TRANSFORMER INSPECTION & TEST SHEET No. 2

GENERAL CONDITIONS

Bushings: insulation was intact and thoroughly cleaned.
Cementing was free from deterioration.
(Y7 SATISFACTORY
Gaskets: (]  SEE GENERAL SHEET. NOTE
[ SATISFACTORY
(]  SEE GENERAL SHEET. NOTE
Paint:
[~ SATISFACTORY
(]  SEE GENERAL SHEET. NOTE
§ Liquid Levekl
(3~ SATISFACTORY
SEE GENERAL SHEET. NOTE
Thermormeter: MAXIMUM TEMPERATURE WAS (52| @ C

(3" CLEAR
O SEE GENERAL SHEET. NOTE
Cooling System:

O SATISFACTORY
O SEE GENERAL SHEET. NOTE
Gas Detector Relay: (3 NOT APPLICABLE

Tcrr;'ainnl Board

and/or Tap Switch: located in position

My

for

pap i aale.

voltia

SeT2



ef. # 9351

Sheet § =g

LO¥ VOLTAGE BREAKXKER __.lL/.__.... { DISCOMNECT DEVICE & ENCLOSURES
Designation: AbarH Apﬂ}“(” PLV- M A )

PECIFICATION:

Manufacturer V1 ( Serial § Hrws?

interrupt. Cap S0 i A Volts Leen - '/2.’0/2,.:;5"}

Frame Size oy Ana s Type K- lec {

Elect. Operated: — Potes o X

Manu!. Operated: -~ Fixed: [ Draw Out: .~
'RIPPING DEVICE:

Type: - Coil/C.T. Rating /204 amp s

Longtime P/U oo anp s Delay _msv 778  seconds

Shorttime PfU: Y amp s Delay o 7 /i seconds

Grd Fault P/U: - amp s Detay = —~ _ secands

fastant, P/U : amp s

Fused Rating & Manufacturer: —
IONTACT RESISTANCE:

Phase | =7 R Phase 1! - Phase Il e microhms
NSULATION RESISTANCL:

Phase | Jo00 0 Phase 1L Cae Phase 111 S me g o hms
SENERAL : 0. K. INOTE# 0. K. |NOTE]
i, Extertor Enclosure Condition __-/______ 2. Lubricated __‘/_“_____
2, Arcing Contacts _;::___m“_ 13, Breaker Cleaned oa I,
3. Main Contacts / L 4. Enclosure Cleaned -
4. Exterior Breaker Condition / L {5, Bus Connections O
5. Tripping Device Condition ——7r_____ 16. Cable Connections -
6. Manual Ciosing Operation S - 17. Voltmeter -

-t

7. Manual Tripping Operation 18. Ammeter -
8. Electrical Closing Operation | | 19. Arc Chute Conditicn RGN B
9. Electrical Tripping Operation { | | 20. Barrier Condition
Q. Secondary Auxillary Contacts 4 21 Single Phase indicators
1. Breaker Drawout Clusters - 272, Others

The secondary equipment was serviced and left in satisfactory condition and consisted of

tfoulded Casce Breakers

t

THf11-92R

Fused Switches

‘A"unw,%

b3
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Ref. # A9<

s

SHEET No39

INSPECTION & TEST REPORT FOR SERVICE ENTRANCE POLE & METALCLAD SWITCHGEAR

ENT TFAcLMies

Interrupter Swilch Specifications: Manuf.

<le g 1t e e 1C

Amps Loo
“f[;_raﬁ-, Y Yereo . efHyA Vﬂu.
Cat. # e R Yl KM 23
Insulation: intact and thoroughly cleaned. -
Alignement
& Mechanism: Operated normally. Lubricated where necessary.
Contacts: Cleaned, condilioned and sealed against oxidation.
Interrupling
Units: @ SATISFACTORY
[] SEE GENERAL SHEET. NOTE #
O NOT APPLICABLE
Lightning Arrester Specification Manul. ORGP s © Type G P
Cat. # Hip 173 KV, zY
Insuiation: Intact and thoroughly cleaned.
.: Cementing: Free from delerioration.
insuiation 4 ) y {
Resistance Test: 1. Zoo 2. Sa 3. _ 209 megohms
The above values are satisfactory.
Fuse Specifications Manuf.
Mountings: Cat. KM Amp Type
Hoiders: Cat. KV Amp Type
Refills: Cat, . KV Amp Type
Besistance Test: 1 2, 3 microhms

The above values are satisfactory.
All associaled insulation was intact and thoroughly cieaned.

Contact surfaces were cleaned, conditioned and sealed against oxidation.
A spare set of refills should be slored in a convenient location at all times.

G. T. WOOD CO. LTD. 9/27/83




Ref. # st

INSPECTION & TEST REPORT FOR SERVICE ENTRANCE POLE & METALCLAD SWITCHGEAR

Byt TER et

I =
Interrupter Switch t&‘,pecificalions: Manuf. =l et eaaic AMmps (. c
TeeN s THa \)fLL‘\r\( U oaea t T i
Cat. #i _3ysb2LY 17 KV =

insulation: intact and thoroughly cleaned.
Alignement
& Mechanism: Operated normally. Lubricated where necessary.
Contacts: Cleaned, conditioned and sealed against oxidation.
Interrupling
Units: (' SATISFACTORY

] SEE GENERAL SHEET. NOTE #

3 NOT APPLICABLE
Lightning Arrester Specification Manuf. Optig e 0 Type el

Cat. # o RO i KV. -

tnsulation: Intact and thoroughly cleaned.
Cementing: Free from deierioration.
Insulation ) 4
Hesistance Test: 1. 2. Qoo a. megohms

The above values are satisfactory.
Fuse Specifications Manuf. .“..‘A' o L E LAl
Mountings: Cal. # KWV Amp Type —
Holders: Cal. # Se£yU/F/ KV e Amp 00 Type 8t

. IR - - s —_—

Re““s: Cat. “. 75 -/ ‘7{ K.V‘ R Amp ...._.i._f—-— Type _J‘:____..L
Resistance Test 1. 2. LT 1. microhms

The above values are satisfactory.

All associated insulation was intact and thoroughly cleaned.

Contacl surfaces were cleaned, conditioned and sealed against oxidation.
A spare set of refilis should be stored in a convenient localion at all times.

G. T. WOOD CO. LTD. 9/27/83

SHEET No. ¢

i‘f_,_,,.w,ﬂ_%
H
%
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Ref. # ‘145 SHEET No. Y
£

H
%

INSPECTION & TEST REPORT FOR SERVICE ENTRANCE POLE & METALCLAD SWITCHGEAR

ENT TFACIITIES o
Interrupter Switch Specifications: Manuf. S v e Le kit

Amps feo
——— . s
”_‘ﬁgdr_;(nﬁwf{" T & L ’
Cat i __ M5l LK 17 KV. 24

{nsulation: Intact and thoroughly cleaned.
Alignement
& Mechanism: Operated normally. Lubricated where necessary.
Contacts: Cleaned, conditioned and sealed against oxidation.
interrupting
Units: {(3“SATISFACTORY

[0 SEE GENERAL SHEET. NOTE #

0 NOT APPLICABLE
Lightning Arrester Specification Manuf. > Type

Cal. # KV.
.. insufation: intact and thoroughly cieaned.
" Cementing: Free from deterioration.

Ipsulation
Resistance Test: 1. 2. 3. megohms

The above values are satisfactory.
Fuse Specifications ' Manuf. 5/c, ELECTREIC
Mountings: Cat. # _ KV. Amp Type
Holders: Cat. # SLLYYLl KV 245 Amp _3co Type S5

- ot -~ o "!VCC = .f

Refills: Cat. # 124oderd K. AL Amp __E5 Type 103
Resistance Test: 1 Yoo 2. N 3 /Fo0 microhms

The above values are satisfaclory.

All associated insulalion was intact and thoroughly cleaned.

Contact surlaces were cleaned, conditioned and sealed against oxidation.
A spare set of refills should be stored in a convenient location at all times.

G. T. WOOD CO. LTD. 9/27/83




Ref. # b B

SHEET No.y»

INSPECTION & TEST REPORT FOR SERVICE ENTRANCE POLE & METALCLAD SWITCHGEAR L

B TRACILIET
Interrupter Switch Specifications: Manuf. i
Loule 13810y f-)!\ J

Tevien 1o

insuiation:

Alignement
& Mechanism:

Contacls:

Interrupling

e g bl Amps {rne.

Cat. ff __Ay1h= f ¢ KV, o

intact and thoroughly cleaned.

Operated normally, Lubricated where necessary.

Cleaned, conditioned and sealed against oxidation.

Units: £7 SATISFACTORY

(0 SEE GENERAL SHEET. NOTE 4

0O NOT APPLICABLE
Lightning Arrester Specification Manuf. Covlie, r el Type _ui

Cat, § Y 1,177 KV. At

Insutation: intact and thoroughly cleaned. )
Cementing: Free from deterioration. e
Insulation ) o ) -
Resistance Test: 1. doo 2. O 3. 4 e megohms

The above values are salisfactory.
Fuse Specifications Manuf.
Mountings: Cat. ¥ KWV Amp Type
Holders: Cat. # KV. Amp Type
Refills: Cat. # KV. Amp . ype
Resistance Tesl 1. 2. 3. microhms

The above values are satisfactory.

All associated insulation was intact and thoroughly cleaned.

Conlact surfaces were cleaned, conditioned and sealed against oxidalion.
A spare set of relills should be stored in a convenient location at all times.

G. T. WOOD CO. LTD. 9/27/83



" Ref. # a5 |

SHEET No, 43
(" INSPECTION & TEST REPORT FOR SERVICE ENTRANCE POLE & METALCLAD SWITCHGEAR

ENT TFrRcibtTie o
interrupter Switch Specifications: Manuf. __ /¢

-1 (€ FaIC Amps &
TTRARSTallme . T T 7 ) o
Cal. ff _ 2. tf-70C KV. 7
Insulation: Intact and thoroughly cleaned.
Alignement
& Mechanism: Operated normally. Lubricated where necessary.
Contacts: Cleaned, conditioned and sealed against oxidation.

Interrupting
Units: {1 SATISFACTORY

EE GENERAL SHEET. NOTE #
03 NOT APPLICABLE

Lightning Arrester Specification Manuf.

Type
Cal. # KV.
Insulation: Intact and thoroughly cleaned.
.. Cementing: Free from deterioration.
insulation
Hesistance Tesl: 1. 2. 3 megohms
The above values are satisfactory.

Fuse Specifications Manuf. Sle BTl
Mountings: Cal. # KV Amp Type . —
Holders: Cat. # Hetb Y[ KV e Amp 200 Type __SH-§

) - — e ,
Refills: Cat. # |22 Y KV 2t 5 Amp L5 Tepe ST«
Resistance Test: 1 Al EO 2 2195 3 22ZZ¢  microhms

The above values are salisfactory.

All associated insulalion was intact and thoroughly cleaned.

L Contact surfaces were cieaned, conditioned and sealed against oxidation.
A spare set of refills should be stored in a convenient location at all limes.

G. T. WOOD CO. LTD. 9/27/83




o e L‘"ég

TRANSFORMER INSPECTION & TEST SHEET No. 1

ey Faqiuete o —7 4
nulacturer We ey fre, npuvs e Serial No, _229069Y
W0 Lf‘”{’” H.V. ?-QLOD ! lL) [aY 4] L.V. (:J(.J& > /?(l Taps ‘/ -2 '/2 'f/' §
1. Liquid ot KA. . 25 fen _ )
Impedance | VECTOR vy ’/:J 7“2.
uid Sample
ial No. Neul. No. Colour LE.T. Diclectric Spec. Gravily o
The above results are salislaclory. . ; -
sulation Resistance Tesl Tesl Vollage D.C.
H.V. to Ground 5/‘%: megohms /000 o
L.V. lo Ground . 23 megohms i -
H.V. to LV, 55 megohms

The above resulls are satisfaclory.

Slation Grounding System: L 3o Ohm

3..T. WOOD CO. LYD. 06/03




Sift -y

' TRANSFORMER INSPECTION & TEST SHEET No. 2

GENERAL CONDITIONS

Serial No. - ga?bq.}{ ..................................................
Bushings: Insulation was intact and thoroughly cleaned.
Cementing was free from deterioration.
(F" SATISFACTORY
Gaskets: [0  SEE GENERAL SHEET. NOTE
(" SATISFACTORY
O SEE GENERAL SHEET. NOTE
Paint:
[ SATISEACTORY
O SEE GEMERAL SHEET. NOTE
= Liquid Level:
L
[y~ SATISFACTORY
O SEE GENERAL SHEET. NOTE
Thermometer: MAXIMUM TEMPERATURE WAS 21°C
T CLEAR
0 SEE GENERAL SHEET. NOTE
Coolinp System:
[]  SATISFACTORY
M SCE GENERAL SHEET. NOTE
Gas Detector Relay: [~ NOT APPLICABLE
Terminal Board
and/or Tap Switch: located in position .2 for 27¢ oo volts

e

, 1. WOOD CO, LTD. 4/20/78




SR T

- R
TRANSFORMER INSPECTION & TEST SHEET No. 1 | o 51

ERT T eac iViTIE S R )
nulacturer’ w4 370G HenS & " Serial No. _n—=a1/2 :
o_ Liiesd Ky, 2ibee Y !Ie.non LV. (00 ¥ Rk Taps 4271 ;
1. "Llquid 2L KV.A. 502 J0to '
Impedance - b3 ‘ : ' VECTOR I ’/ W7o

id Sample

ial No. Neul. No. Colour LF.T. . Dicteclric Spec. Gravity o

The above resulls are satislaclory.

isulation Resislance Tes! : Test Voltage D.C.
H.V. to Ground ‘S/"? megohms el
.
LV, to Ground 23 megohms
b5 L - :
H.V. lo L.V. — megohms :

The above resulls are salistaclory.

Station Grounding System: < Do Ohm

( WOOD CO. LTD, 06/83



YRR Yz

TRANSFORMER INSPECTION & TEST SHEET No. 2

f( “"W"‘:\.\:

GENERAL CONDITIONS

Serial No. ST - 5= & Noa U0 1S5 NSO
Bushings: Insulation was intact and thoroughly cleaned.
Cementing was free from deterioration,
(X~ SATISFACTORY
Gaskets: [0  SEE GENERAL SHEET. NOTE
[~ SATISFACTORY
O SEE GENERAL SHEET. NOTE
Paint:

SATISFACTORY
SEE GENERAL SHEET. NOTE

oK

tiquid level:

3~ SATISFACTORY
(]  SEE GENERAL SHEET. NOTE

el
Thermometer: MAXIMUM TEMPERATURE WAS s C
3~ CLEAR
[) SEE GENERAL SHEET. NOTE

Cooling System:

[]  SATISFACTORY
O SEE GENERAL SHEET. NOTE
Gas Detector Relay:  [3~ NOT APPLICABLE
Terminal Board
and/or Tap Switch: located in position = for _ < 7400 volts

g

. WOOD CO. LTD. 4/20/78




wef. # _ 9351 Sheet # _ g

LON VOLTAGE BREAKER / |/ DISCONNECT DEVICE & ENCLOSURES
Designation: g7, Faeyeafte o - Mg T F o~
SPECIFICATION: -
Manufacturer D JdesTing Hov S Seriai # PR3 02 -Ay
Interrupt., Cap : Sokn Volts : Gae
Frame Size : Lo Anxl’ Type : DR-5 4
Elect. Operated: o Poles : -3
Manu!. Operated: v Fixed: | Draw Out: ./

o —

TRIPP ING DEVICE:

Type: D7 Coil/C.T. Rating ooo amp s
Longtime PJU : (,q_o amp s Detay 2e seconds
Shorttime PfU: Hooo anp s Delay _3ocyc, ¢ seconds

Grd Fault P/U: — amp s De fay — seconds
instant. P/U : - amp s

Fused Rating & Manufacturer: —

JONTACT RESISTANCE:

Phase | 33 Phase 11 dz, Phase 111 '-/0 microhms P
NSULATION RESISTANCE: L.
Phase | 260, Phase |} 20 Phase 1§ 200 megohms .
GENERAL : O.K. |NOTE# 0.K. |NOTEF
I, Exterior Enclosure Condition < 12, Lubricated -
2. Arcing Contacts 7 13. Breaker Cleaned -~
3. Main Contacts _/________ 14. Enclosure Cleaned -~
4, Exterior Breaker Condition ___/_“___ 15. Bus Connections -
5, Tripping Device Condition - 16. Cablc Connections -
6. Manual Closing Operation i 17. Voltmeter -~
7. Manuatl Tripping Operation ___:‘_____ 8. Ammeter -
8. Electrical Closing Operation | | 19.  Arc¢ Chute Condition -
9. Electrical Tripping Operation 20. Barrier Condition -~
0. Secondary Auxillary Contacts /,. 21. Single Phase indicators
. Breaker Drawout Clusters i 22. Others

The secondary equipment was serviced and left in satisfactory condition and consisted{,.qf

NMoulded Case Breakers
£ . Fused Switches
TH/ 1 1-92R



. _ =85 . : o sheet # 49 .

LON VOLTAGE BREAKER /[ DISCOWNCCT DEVICL & ENCLOSURES

{1 FICATION:.

Manufacturer \,Jr.b—n,\k;‘ Hovscs Serial f P2 1239-01 A
Int?rrupt. Cap : DA Volts : {00
Frame Size ¢ Loy Type : P2 5
Clect. Operated: — Polcs : 2

Manul. Operatcd: - Fixed: ! D:aw Qut;:

TRIPP ING DEVICE:

Type: DT, y . CoilfC.T. Rating Loo anmp s
Longtime P/U : [ amp s Delay 2o seconds

) Shorttime P/U: Zoon armp s Dc'!ay Coycee  sccends.
Grd Fault PJU: - amp s ‘Delay — seconds
Instant. PJU , - amp s

Fused Rating & Manufacturer:

¢ ITACT RESISTANCE: !

Phase | iz; Phisc 11 s/ Phase 111 : »‘;_".{ microhms.
1{  LATION RESISTANCE: -
Phase | 2 00 Phase 11 Z-C;C Phase 111 26 mcgohm.s
G ERAL: 0.K. |NOTEf O.K. r&m:ﬂ
1. Exii.:rio'r.,,[_i,nclosurc Condition __«_/_________ 2. fubricated -~
Arcing Contacts ' s/ - 13, Drecaker Cicanéd -~
3, Main Contacts A 14. Cnclosurc Clicaned -~
Exterior Breaker Condition /1 | 15, ous Conncctions <
s, Trippiang Device Condition —7______ 16. Cabic Conncctions -
Manual Closing Opcration Z_,._.— 17. Voltmeter il T
‘. Manual Triépina Opecration ___i_____ . 15 . Ammeter -
o Efectrical Closing Operation | | | 19. Arc Chute Condition -
Elcctirical Tripping Operation | | 20. Barricr Condition N
10. Secondary Auxillary Contacts ___/_'_____ 21. Single Phase indicators § ) .
Breaker Drawout Clusters - 22. Others o

The sccondary cquipment was serviced and left in satisfactory condition-and consisted of

7 ’ Moulded Case Breakers

P
£

* Fuscd .Switches

|

VT 11-92R




1. YWOO

3354 Mavis Rd. Mississauga, Ont. L5C 178

WS ECEY TeL (905 272169 Fax (805) 2721425

February 28, 1995

METRO TORONTO Z0OO

P.O. Box 280,

West Hill, Ontario,

MI1E 4R5

ATTN: Mr. Dean Evans

RE: YourPO#12124
Our Ref #9951

Dear Sir;

In accordance with your request, we have completed the Inspection and Testing of the

substation and associated electrical equipment at the above location.
Please find enclosed our test report for your reference.

Thank you for the favour of this business.

Yours very truly,

G.T. yOOD COMPANY LIMITED
L.A. Snow

LAS/in

Encl.

SO















HYDRANT OPERATION SATIBFACTORY
HYDRANT OPERATION DERCIENCY

A-1 HYDRANT SERVICES LTD.
550 Coronation Dr., Unit # 18
Scarborough, On. M1E 4V1

(416) 282-1665 .
1-888-349-2493

CUSTOMER NAME: ﬁwﬂfo /Mmm HYDRANT LOCATION: Z{/ , - 7L

: SERVIGE ADDRESS: gg, / A /91/ W 4}, 0 HYDRANT MAKE: M g
| deardorpnagt | = Do 3\
ANNUAL PREVENTATIVE MAINTENANCE (APM) ADDITIONAL WORK
Y. BECONGARY VALVE o« O crosen O 18, BONNETCOVER ' o« O wa [ reruncen [
. LOCATED _ ANOTVIBERLE ANOPEFABLE 19, BONMETBOLTE ox [ wa 00 neeacen [
2 HYDRANT OPERATION onEl x B LEARES . SONNET o O rerACED L]
. ot [ perculr [J  vcrEmeeE U 21. BONNETSEAL o [ rercED [
; wer [ AMT. DFWATER 22 OPERATING NUT x O REMACED L)
i 3 CHECKBARREL FORWATER wg// P — Q_ o R =
. 4 CHECKCAPGASKETS oK E]/ repLAced [ 24 STurrng BoX o [ A L) RERACED o
P . B THAUSTBEARNG o« O repacen [
i & CHECKNQIZLES & THREADS ox T e & voese [ 2 _BeARmG Houeee o O rerce [
eaone 0 umoe ] DAMAGES L 27. BEARENG HOUSING BOLTS o« [ WA rerucEd [
i o LWBRCATE vEsB/ vor O 28, HOUSING COVER o« [ C reracen [
- 2. HOUSING COVER BOLTS a&ﬁ{j w O meruacen [
7. LUBE SCREW oxE/ ssang [ reruacen [ X _semsIoumaseLs oc L ma D) memaced O
. 3. UPPEROPERATING ROD oK Q_ REPLACED _i:l_
LT £2. LOWER OPERATING FOD o [ rAerLAcEDd [
l(: & FLOWTEST S0 prTOT /Qﬁ/ uUBGPM P ——— =0 w0 m?
, 9. PRESSURETEST € [QQ _PEG e FaLED L] 3 coummneaT x O rercen [
3. LOWERRODNUTIS) o [ mePuaced [
10, COLOURGODED veuB/ COLOUR 2. LOWERRCOBTOPPNPLATE 0K [ w (] reruce 1
sl 7. VALVESALL BEALM} x O w3 seruaced [
1 11, HYDRANT PAINTED ves 0 COLOUR ¥, VALVEBALL BOTTOM O'Lg reraced [
NO 3. VALVEBALL FUSBER o« O merLacen [
12 HYDRANTPLMPED OUT mg/ o O3 40 VALVEBALLTOP o [ wa O merucen [
A 41, MARSVALVE BEAT o« [ reracen [
. 13, GROUNDFLANGE SAPETY S/ pueee L LEnoNG 42 MAINVALVE SEAT BEALIS) o [ reraceD [
s sous s O DAMAGED Lt 4. DRANVALVE o« 0 Aerucen [
14, REOURES BARREL EXTENTION wa O 4. DRANVALVE BEALIS) o [} rerscen [
. 45, DRAINVALVE PORTS) o« (7 cueanep [0 rerucen []
i 15, PUMPERNQZLE mg/ e 45. DRAINVALVE COTTER PIN() o« O wa O rePLACED [
NG P 47. LOWERBARREL o« [ PEPLACED g
1 18, NOZZLE ORENTATION u(B/ mrroren [ 48 LOWERBARAEL FLANGE(D) x [ wa 0] rerwce [}
i = P 49, UPPERBARREL oK I':_']] = PEPLACED %
C o - s - S0 UPPERBAPREL FLANGEIR o o REPLACED

”'W pamnaen A y\- - 51. BARRELEXTENTIONS) ™ O N [0 meuce O
i SERW . PLANGE CAETE) *x 0 _ wb rmuwe O
4 . FLANGE BOLTS x O wa O] reracen [
5 y . 54, BOOT o« [0 wo 0 meruce O
¥ CUSTOMER REPRESENTATIVE: 85, NOZZLE®) oK I;_] recavuen [ PEPLACED ]
1 B8, NOZZLECAPYE) cx__D MT;I_
¥7. NOZILE RETARNEAS) o O wa [0 mePuce O
(\ ‘ COMMENTS: B8, TTLEE oK g_ P
I e 69, _THER oK g \M
00, TR ok [ G
. TTeEs o O |
82 oP<o x 0O O
l 8 oHER o« [ [




HYDRANT OPERATION SATISFACTORY k.
HYDRANT OPERATION DEFICIENCY ]

A-1 HYDRANT SERVICES LTD.

550 Coronation Dr., Unit # 18

Scarborough, On. M1E 4V1 N
(416) 282-1665 . ™
1-888-349-2493 i

o

. 1 { )
g i 2o | s ol Tonds Rl

SERVICE ADDRESS: f: A A( 0| HYORANT MAKE: /ng /T
L | o= e /%K
ANNUAL PREVENTATIVE MAINTENANCE (APﬁl) ADDITIONAL WORK
1. BECONDARY VALVE o O cLosEDd OJ 10, BONWETCOVER ox ] wa [J  reruce [
LOGATED __NOTVISIBLE worerasis [ 18 BONNETBOLTS o« O wa ) reracen [
2 HYDRANTOPERATION om 3 o teans O 2. BONNET o« [ repuaced [
o [ orrcur [ orsraesE 21. BONNETSEAL o« 0 REPLACED 1]
3 CHECKSARREL FORWATER wer [ AMT. OF WATER 2. OPERATING tAT o O repuace [
23, OPERATING NUT O-FINGH{E) o l;_l_ REPACK [
4 CHECK CAP GABKETS oK B/ peracen ) U STUPPNGBOX o« [ Na repcen O
B . 5. THRUSTEEARNG o [J A reruaced [
NOZZLES & THREADS o [Z ws P wose . BEAWNGHOUSING o« O 0 reruc [
B orecK st teaans O LEADED E/ omasces O 27. BEARWNG HOUSING BOLTS o« O pePuceD [
s LUBRICATE mB/ wor O 20, HOUBING COVER o« {1 wa [0 2 rerwces [
2. HOUBING COVERBOLTS o O RepLacED [
" wee o B/ o o O 30. BEARING HOUSING BEAL(S) o O REFLACED g
=y ' 21. UPPEROPERATING ROD o O RePACED [
"’) & FLOWTEST :?(t’ pTGT / / / & VBGPM 2 LOWERGPERATING AOD ox O W@MJ
N OO COUPLING o [ wa 0 RePaceD M.~
o PrESSURETEST © CZQZ i rasszo [ canes O M. COUPLING BOLTS o O EFLACEDQ
3. LOWERROD NUTTS) o« O REPLACED [
Y0, COLOURCODED ves O coLoun 3. LoweRRCDSTORPWPLATE ok [ 0O rerucen [J
NO 37. VALVE BALL BEAL(S) o [J wa 0 rmepuces
N 11 HYDRANTPANTED ves O p_— 28, VALVE BALLBOTTOM o« [ reraceD [
NO 29. VALVE BALL FUBRER ok O pePAGED [
12 rvoranTPuEDOUT  YES L w0 40, VALVEBALLTOP o [] wa ) reracen [
na O 41, MAINVALVE SEAT o reracen O
13 GROUNDFLANGE earery O snen O LEAKNG L 42, MAINVALVE SEAT BEAL(S) o [0 repuaceD [
s0LD wa O oarmaen [ . DRANVALVE * O reroce L
14 REQUIRES BARREL EXTENTION wa O 4._DRANVALVE BEALES) o O merAcED £
45, DRAMNVALVE PORT(S) o 3  ceme 0 reracens [
15, PUMPERNOZZLE vesg/ TYPE 45, DRAINVALVE COTTER PH(S) o« O wa [ reracen [
NO 47. LOWERBARREL o« O reraced [
18, NOZZLE ORENTATION OKG/ I . LOWER BARREL FLANGE(S) o [ wa ] Remaced [
" 43. UPPERBARREL e [ RePLACED [
17, TRARFIC BOLLARDS o [ A ‘3/ ToocLese O 30 UPPERBARREL. FLANGE(S) x O o [ Aeracen [
parapmo [ 51, BARFIEL EXTENTIOMS) o« [ wa 0] reracen O
VICED BY:"" / 82 FLANGE GASKETIS) o« O wa [ reruce [
/ % 5. PLANGE BOLTS ok [ we O PEPLACED ]
- . BOOT o ] wa [1  rereaces [
CUSTOMER REPRESENTATIVE: 8. NOZZLES) ox [0 mecavues [ peruced [
8. NOZZLE CAP(S) o« [ rerace [
I al , PN 4 ] £7. NOZZLE RETAINER(S) o [ wa 1 meruace [
; a—x
-~ COMMENTS: B8, LTHIR ox [ |
%wm Mg puntdA . e « 0 ()
M’_ﬂl'_gadw‘?/ W : o CEe ©
8. THEE o [ _g
/ & STES oK D g
€. Othes o O




HYDRANT OPERATION SATISFACTORY
HYDRANT OPERATION DEFICIENCY

A-1 HYDRANT SERVICES LTD.

550 Coronation Dr., Unit # 18
Scarborough, On. M1E 4V1
(416) 282-1665
1-888-349-2493

: ltho Lo
i SERVICEADDRESS: 0 M M M
Xl 4 )7 .
i A’Mfi«
i ANNUAL PREVENTATIVE MAINTENANCE ( 'PM) ADDITIONAL WORK
' 1. SECONDARY VALVE o O cesen O 18, BONNETCOVER ox [] wa [0 reracen [
i LOCATED . NOTVISWLE _proeerane O 19, BONNETBOLTE o« O wa 0 rerace [
2 HYDRANTOPERATION om [ x [T wesana 20. BONNET o« O reracen [
. o [J orcut [ NOPERARLE L] 21. BONNETSEAL o [ repacen [
j: 1 CHECK BARRELFORWATER wer ) AMT. OF WATER 2 _OPERATINGMUT x B - __rerusced [
DAY P 23 OPERATING NUT O-RING(S) o [J wa [ rerack [
4 CHECK GAP GASKETS oK IZ/ rerAced [J 2. STUFRNG BOX ox [ il remacen [
] P 25, THRUST BEARNG o O NA reracen (]
4 . crecK o THAEADS ed wes O oose ] 28, BEARNG HOUSING x O wa 3 rerace [
temone O3 LEADED camaced [ 27. BEARING HOUSING BOLTS o O3 WA reraced [
& |LUBRICATE HYDRANT Y&BB/ NOT REGURED [ 2. HOUSIGCVER ox [ rerced (1
9. HOUSING COVER BOLTS o [ wa O sepaced [
TLuBE mﬂ/ usona e O :: wpmumrmﬁm 2 C|'_']i s REPLACED %
T _ 2. LOWERGPERATING FOO o [ _ rerucen [
l(_/; 8 AOWTEST Q'O proT 8 K l’ 33 MO0 COUPUING o« O wa [ mepLACED |
o PrESSURETEST € ﬁ oo A B/ o O 3¢ COUPLINGROLTS o [ wa [J  mePacen [J
3. LOWERROD NUTS) o« O MEPLACED g
16, COLOURCODED ves £ coLoLR 36, LOWERRCD §TOP PINPLATE x [J wa [0 rerace O
O 37. VALVE BALL SEAL(S) o [ wa [ repacep [
11 HYDRANTEANTED ves [ COLOUR 30, VALVE BALL SOTTOM o [} rercen [
' No - 20. VALVE BALL AUBBER o« O aeraced O
' 12. HYDRANTPUMPEDOUT ~ YE9 ced o O 40 VALVEBALLTOP ox [ w0 serues U
na A1, WAINVALVE SEAT o [ - repaced [J
GROUND saFETY [ surep ) EAKNG 42, MARNVALVE BEAT GEALIS} o O rePaceD [
" o Mﬂ/ na O sanaszs 43, DRANVALVE o« O mePLACED ]
14, PEOUIRES BARREL EXTENTION wa [ 4. DRANVALVE BEALIS) x O reracen []
45, DRANVALVE PORTTS) o« [ a=aen O mePLACED [
18, PUMPER NOZZLE VESB/ TvPE 45. DRAINVALVE COTTER PING) x O wa O meruce [
ND 47. LOWERBARREL x O reraced [
' 16, NOZZLE ORIENTATION o ﬁ/ MERCPER ] 48, LOWERBARAE FLANGEIS) o« [ wa 0] reruscen [
; . UPPERBARREL o O repuacen [
i 17, TRAFFC BOUARDS o 0 /’_M_E<:?»c:;css e 80 UPPERBARREL PLANGE(S) o« OJ w0 merucen O
oampaen [ 81. BARRELEXTENTIOND) o« [ wa []  reracen [
] ERVICED B2 FLANGE GASKETIS) ok [} w pepacen [
H . FLANGEBOLTS o« O wn ) reruace [
s pOOT ox [ wa [ peracen [
v CUSTOMER REPRESENTATIVE: 85 NOZZLE(S) oK J mmm_g REPLACED g
‘ BA.  NOZZLE CAP{S) o O repLacen [}
) : 57, NOZZLERETAMNER() o« [ wa [ merace O
( ‘i COMMENTS: oo e a2
A W T-Ee o [ A
.! 80 STz o« O O
B, ek o [J [}
82 GTES o« [ O
i 8@ oTrer o« O O




HYDRANT OPERATION SATISFACTORY [
HYDRANT OPERATION DEFICIENCY e

A-1 HYDRANT SERVICES LTD.

550 Coronation Dr., Unlt # 18 :
Scarborough, On. M1E 4V1

(416) 282-1665 (’ ™
1-888-349-2493

CUSTOMER NAME: Z}W% MZ& Z,v HYDRANT LOCATION: OMA’ aogo//a m
SERVICE ADDRESS: 3& ,/ 0/&( ; 4 1’06 HYDRANT MAKE: z(sv/-(
L o {)oe 21008
ANNUAL PREVENTATIVE MAINTENANCE (APM) ADDITIONAL WORK
1. SECONOARY VALVE o O siesEr i 18, BONNET COVER o« [J na [0 merucen [
LOGATED _ NOTVISHLE screrase O 19, BONNETBOLTS o« O wa O reruce [J
) oPERATION o o« O e E-'/ 20 BONNET o« O repaceD [J
o (] oFrcutt [ ~orgassiE 1 21. BONNETSEAL wx 0 REPUCED [
3 creckeanasrorwater WET O AMT. OF WATER 2 OPERATRGNT ox O rerce )
20, OPERATING NUT O-RING{B) ok [} w0 reracx [
4 CHECKCAPGASKETS oxa/ rePaced [J 24 STURANGBOX x 0 pEANE Q
25, THAUST BEARING o [ repace [
o e 28, BEARING HOUBING o« 3 rePucen [
. ““mms‘%%’ LEADED B/ zaragEs 27. BEARING HOUSING BOLTS o« O WA [j REPLACED Q
o LUBRCATE mE!/ wor 0 28, HOUSING COVER o« O rEPACED []
20, HOUSING COVERBOLTS oK g NA mepacen [
7. LUBE SCREW mD] mssng [ rertacen [ 5. _SEAmOrUSa LS o [ va L) rersced [
' 3. URFEROPERATING ROD o« O rePLACED [
32, LOWER OPERATING ROD ox [ reracen [
s mowTesT Q‘IL PITOT q/zﬁz USGPM o oo o = 0 i reucs! )
s pressoreTest 62/ reo passeo P - o L] nm D reaee L
6. LOWERRODNUT(S) cx_l;] repacen [J
10, COLOURCODED vzs%/ COLOUR, 3. LOWERAODSTOPPNPLATE  ox [] wa O meracen [
NO 37. VALVE BALL SEAL(S} ok [ wa O REPACED [
. Y ORANT PAINTED ves [] COLOUR M. VALVE BALL BOTTOM o [ reracer [
NO 3. VALVE BALL RUBBER ok [J rRerPAcer [
12, HOYDRANTPUMPED OUT ves O] o 3 40. VALVEBALLTOP o wa O reracen [
NA . A1, MAINVALVE SEAT o O repacen [
13 GROUND FLANGE sapeTy 1 BURED B~ s o 42 MAIN VALVE BEAT SEAL(S) e« O rRePLACED [
soun [ s O TAUAGED i 43. DRAINVALVE x O FEPACED [
14. REQUIRES BARAEL EXTENTION wa [ 44 ORANVALVESEALES) o« O repuacen (]
45, DRAINVALVE PORT(S) o« [ cEearee O reracen (3
15, PUMPERNGZZLE m%/ TvPE 48. DRAWNVALVE COTTER PIN(S) o« O wa [ rerurcen O
NO 47. LOWERBARREL o [ reraced []
18 NOZZLE ORIENTATION o B/ VERCFER L) 43, LOWER BARREL FLANGE(S) o [ wa O PEPLACED [
/ #0, UPPERBARREL o« rerAceD [
S 20 UPPERBARPEL FLANGE(S) o O wa O REPACED L}
DAMAGF"}D 51, BARFEL EXTENTIONS) o= [ wn [ peruced [
SEHVICE B FLANGE GASKETS) o [ wa []  Pepiaced [
53, FLANGEBOLTS o fj wa [ rerpcen [
/-\J B4 BOOT ok [ na O repaced [
CUSTOMER REPRESENTATIVE: prgrv—r o [ recamnes [) reruces O
58, NOZDUECAP(S) o [ meracen [
. $7. NOZDLE AETANERS) o[ O reracen [J
COMME W [ o O ST
,) NTS: ,d/ /&ﬂﬂp/\l W ——— =~ J
Sy chontod - =D G
V l [ L L ok [ g
[ - ) o D D
o o« O [
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A-1 HYDRANT SERVICES LTD.

550 Coronation Dr., Unit # 18
Scarborough, On. M1E 4V1

(416) 282-1665
1-888-349-2493

HYDRANT OPERATION SATISFACTORY
HYDRANT OPERATION DERICIENCY (

€

oo 20Ty M ln Zon

HYDRANT LOGATION: Md@%}%ﬁm&

SERVICE ADDRESS: / y /5‘ - HYDRANT MAKE:
Ul Ol el e ,
DATE: aggf-l( 28
ANNUAL PREVENTATIVE MAINTENANCE (APM) ADDITIONAL WORK

1. SECONOARY VALVE M o ceces O 18, BOMNETCOVER o [ wa [ meracen [
wocate sorviems [0 vosereeis [ 19. BONNETBOLTS o I wa [1  perace [
2 HYDRANTOPERATION o2 x @ s 0. BONNET o [J repacen [
o [ oemeuT [ moFERsEE O 71, BONNETSEAL ] repaced [
+ creckeannecroRwaTER WET O AMT. OF WATER Z _OPERATINGNUT o [ reracen [
23. OPERATING NUTO-RINGIS) o O WA ReFack [
4 CHECKCAPGASKETS mE/ aerLaceD [ 2 STOTRO X x 0 na O memacen [
P 25, THRUSTBEARING o (] A mﬁﬂ
e as O st 26, BEARENG HOUSING x O NA REFLCED [
> crieex st tenana ) LEADED B/ DAMAGES 27, BEARING HOUSING BOLTS o« O ™ reracen [
& LUBRCATE HYDRANT mG/ norrecuren [3 2. _HOUSAG COVER o [ w0 reruce O
_ 29. HOUBING COVER BOLTB o [J NA meruacenr [
e mg/ O o 0 0. BEARING HOUBING SEAL(S) o« [J A repacen [
) ) = 31, UPPEROPERATING FICD o« O REPLACED g
B FLOWTEST A PTOT C//I usaPM 32 LOWEROPERATING ROO o« O FEPLACED [
" 3. ROD COUPLING o O wa O mi_
9 PRESSURETEST c_‘f&m PASSED E/ FA_ED M. couPmGBOLYS o O v O reracen [
, M. LOWERRODNUT(S) o PEPLACED Q
10, COLOURCODED ves O cOLOUR 3 LOWERRODSTOPPNPLATE oK [J wa O] reraced [
) NO . VALVEBALL BEAL(E) o« O wa [ reracen [
1. HYDRANT PAINTED ves ) COLOUR 30, VALVEBALL BOTTOM o [ AeRLACED [
NO . VALVEBALL RUSBER o reraced [J
12. HYDRANTPUMPEDOUT  YES B/ w2 0. VMVEBMLTOP o (] nwa 00 Reracen [
NA 41, MAINVALVE BEAT a O reracen [
13 GROUND FLANSE sareTy O eurco ) Zants £2. MAINVALVE BEAT SEAL(S] e« O REPLACED []
Soup NA SAMRGES — 43. DRANVALVE o [] reraced ()
14, REQUIRES BARREL EXTENTION wa O 4. DRANVALVE BEALIS) x 03 peruacen [
45. DRAINVALVE PORT(S) ox [0 ceren O pepuacen (O]
15, PUMPERNGIZLE Yesg/ TYPE 46. DAAWVALVECOTTERPWG) oK [ wa 0 rerucsn O
NO - 47, LOWERRARPE. reracens [
16, NGZZLE GRIENTATION mc{ N 43, LOWER BARREL FLANGE(S) ] ™ reraced [
. &9, UPPERBARREL 0O _ reracEs OJ
17. TRAFFIC BOLLARDS o (1 NA E]/ “saroniE 30 UPPERBARREL FLANGE(E) 0 wa [ nepacen [
oaaaen [ - 1. BARAEL EXTENTIONS) o« [ wa [ reracen [J
SERV| 52, FLANGE GASKET(S) o O wa [ PMEPACED [
. A/ BY. FLANGEBCLTS o« O wa O rerwces [
. [: B4, BOOT o [ s O reruce [
CUSTOMER ﬂE‘RESENTA‘l\'IVE: 5. NOZDE®) ox [0 necavsen reracen O3
58 NOZZLE CAP(S) o [] repacen [
57, NOZ2LE RETANER(S) ok O wa [ reraced [
COMMENTS: 88, TUHfR o g F»
[ e o O |
o T o (W]
8. THER oK g [l
82 LTS o« [ O
.~ N Tl o D




HYDRANT OPERATION SATISFACTORY 2
HYDRANT OPERATION DEFICIENCY )

A-1 HYDRANT SERVICES LTD.

550 Coronation Dr., Unit # 18
Scarborough, On. M1E 4V1 é -
(416) 282-1665 ("
1-888-349-2493
CUSTOMER NAME:T HYDRANT LOCAWWWM&”/
SERVICE ADDRESS: 77 iy M :
2ol Ol FonX toRanT MaKE: A (4 7
W DATE: &Q 2//9x
ANNUAL PREVENTATIVE MAINTENANCE (AF(M) ADDITIONAL WORK
1. BECONDARY VALVE o= O cLesed L 18 BONNET COVER o [ w0 repace [
LOCATED _AKTVISIBLE NGPERABLE O 15, BONNETBOLTS o O wa [ meracen [
2 HYDRANT OPERATION ORB/ ox G/ LEAKING ) 20, BONNET x O repaces [
o orRculT [ NCFERAELE ] 21, BONNET SEAL o« O rEPLACED [
wer [ AMT, OF WATER 22 OPERATING NUT ™ O ~ reruacep [
3. CHECK BARREL FORWATER WB/, T O e gy v
4 CHECKCAP GASKETS oK B/ aeracen O 34._STUPTING BOY o [) a (] reascen C)
s 25, THAUSTBEAFING o [ NA REPACED |
6 CHESKNOZZLES & THREADS OAKEJ, ne B/ wcoaz ; 26, BEARING HOUBING o [ rePacen [
ek O . LEADED O TARASED _ 27, BEARING HOUSING BOLTS o« 3 mmg
. L TE berDRANT YEBE/ o O 28, HOUSING COVER o« [ WA reracer [J
: - 20. HOUSING GOVER BOLTS ok [ w1 reruacen [
D/ 3. BEARING HOUBING BEAL(S) o O wa [ reruacen [
7 LUBE SCREW oK mssne [ reruacen [ =
\) ., 31. UPPEROPERATING ROD ox [J RePACED [
. - 2 LOWEROPERATING FOD o O pePLACED [
L RLONTEST M_m — USGPM peg————— ] ] o L)
. PRESSURETEST € ; SS Pwa PASSED B/ FANED o :: Lwennoo?;aﬁ: : g wa O m%
10 COLOURCODED vzsg/' COLOVR M. LOWERROD STOP PINPLATE o O w O rerucen 3
NO 37. VALVE BALL BEALS) o O wa O reraced
V1. HYORANT PANTED ves O COLOUR, 30, VALVEBALL BOTTOM o« O3 repuaceD [
NO 3. VALVE BALLRUBBER o« [ ReraceD [
v2 voranTPuREDOUT  YES O o 4. VALVEBALLTOP ox [ wm O rerwce
NA - 41. MAINVALVE BEAT o O reracenr O
'3 GROUNG FLANGE sarery O srep (87 EASNG 2 MAINVALVE SEATSEALIS) x O repacen [
sowo O wa O CAMGET 43, DRAINVALVE o O repacen [
14, REQUIRES BARREL EXTENTION w3 44, DRAINVALVE BEALS] o [ reraced [
45. DRAINVALYE PORT(S) oK ]_:_I cuearen [ repaacen [
5. PUMPERNGIZE vesg/ TvPE 48, DRAWVALVE COTTER PINGD) o [ wa [ reeuacen [
NO P 4. LOWERBARREL o O merpACED [
18, NOZZLE ORIENTATION oKD/ MPRGPER 42, LOWERBARREL AANGE(S) x U wa O resacen [
. UPPERBARPEL o [0 repacen [
17, TRAFFICEOUARDS G‘W o 80 UPPERBARREL FLANGES) o« [0 wa ] reruscen [
N DAMAGED 51 BARREL EXTENTIONS) o O wa ) meracen [
RVICED By~ 52 FLANGE GASKETIS! ok [J wa 3 repLaced [
/A,/ B FLANGESOLTS o O wa O reruacen O
/ { ! 84. BOOT o [ wm [ reruacen [
CUSTOMER REPRESENTATIVE: % NonEm) o ) recwaes O meraced O
$6. NOTIZLE CAPS) o [ reruacen [
) 57. NOTZLE RETAINERS) o _D_,_ wa O REPLACED D
~" COMMENTS: 8o o [ '
T o [ (f_"f)
0 - o« [ 0
0 e oK g_ [m]
2 omeEn ok O O
0 e o [
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HYDRANT OPERATION SATISFACTORY
HYDRANT OFERATION DEFICIENCY

A-1 HYDRANT SERVICES LTD.

550 Coronation Dr., Unit # 18
Scarborough, On. M1E 4V1
(416) 282-1665
1-888-349-2493

@) (_fl

o7 771l Pl 20

s 1710 o] Zizon s
SERVICE ADDRESS: % / /4 0 /49{ W M HYDRANT MAKE: )/ K 4
eordenprgh | > 9
ANNUAL PREVENTATIVE MAINTENANEE (AP’M) ADDITIONAL WORK
. secoronrrvane L S U({ closen 3 16, BONNET GOVER ' o« wa [ mepacen O
wearep  worvisas [ noreree [ 19, BONNETBOLTS o [ v ] reracen [
rDRANT g B~ D | _2 sower o« O rerACED ()
: crERATON g‘: W] WT:' O -‘-4’3”?-::’; a 21. BONNETEEAL o [ rERACED L1
wer O MY, OF WATER 2. OPERATING NUT o [ reracen [
1 CHECKBARFEL FOAWATER WB./, P ———— ) ] remacx 0
\ CHECKCAP GASKETS o B/ o 24, STURFING BOX x* [ O reruce ]
P 2. THAUSTBEARING o« O O rerucen [J
8. CHECKNOZZLES & THAEADS =g - woc3E L 2 seARNgHOUSE o [ ol reracen [
LEAKING _weanzo OJ cavacze T 27, PEARING HOUSING BOLTS o ] meracen [
oL T HYOR v:s[:‘!/ wor O 25, HOUSING GOVER o [ ] reraced ]
. 20, HOUSING COVERBOLTS ok [ [ mceag
7 LUBE SREW " |3/ 0 o O 0. BEARING HOUSING SEAL(S) oK Q "} rePLACED [
31. UPPERCPERATING ROD x mcaag
‘3:) 32 LOWER OPERATING ROD o« O reraced
}(, 8 FLOWTEST e POt /0‘?1‘, Usg 2. MOD COUPLING o« [ wa []  AEPLACED %—
$ PRESSURETEST eﬁ_L PG passen @ FanEn O 3 coummaenm o O wa C1 _renaced
3. LOWERRODNUT(S) ox [ rerucen [0
10 COLOURCODED ves O) COLOVA % LOWERRCOSTOPRNPLATE ok [ sa [1  peruacen [
‘ NO 37 VALVEBALLSEALD) o« [0 wa O] reracen [
11 HYDRANTPANTED ves coLoUR, 26, VALVE BALLBOTTOM o ' rerLaced [
NO . VALVEBALL RUBBER o [ PEPLACED [_:_I
ves [ e O A0, VALVEBALLTOP ox [ wa 0O rerAce [
12 HYDRANT PUMPED OUT MB// o A vALVE SEAT = 0 prrpp—
13 GROUNDFLANGE e suren [ ENE = A2 MAWVALVE BEAT BEAL(S) x O repLacED [
soub [ na [ ALAGED £, DRAINVALVE o [} reruaceD [
14 REGURES BARREL EXTENTION wr [ 44 DRANVALVE SEALLS) o O repacen (]
P 45, DRAINVALVE PORT(S) o [0  cusaren [ werLact [
5. PUMPER NOZZLE m?{ — i #. DRANVALVECOTTERPING) ok [ wa OJ  merwcen [
N B A1, LOWERBARREL o [J reracer O
16 NOZZLE CRIENTATION OKD/ mssees 48 LOWER BARREL FLANGE(S) o O wa 3  #eruacen [
- #9. UPPERBARPEL o O _ REPLACED l;l_
”. . o« D /zu/ rzozoe O 5 UPPERBARAEL FLANGELS) o« O O rerace O
- J""\ W%D"_ — 51. BARREL EXTENTION(S} ox [ O Repacen [
SERVICED B¥ _é/ - 52 FLANGE GASKETH o« O [m] serAcen [
W 5. FLANGE BOLTS o [ wm O repaced )
‘ .. : 8. BOOT o wa [ meracen D
CUSTOMER REPRESENTATIVE: B85, MOZZLE(S) ok [ mecawmsen [m] repuacen [
. NOTZLECAP(S) o« [ reruacen [
. 67, NOZZLE RETAINER(S} ex O wa O aeuce [
,( ", COMMENTS: i o [ =
T 8. . ToEFE ox [ L )
80, ZTein oK g_ D
8. Teza x [ =
& oraEs ox O |
L - BT o D D

|




550 Coronation Dr., Unit # 18
Scarborough, On. M1E 4V1

A-1 HYDRANT SERVICES LTD.

HYDRANT OPERATION SATISFACTORY [

HYDRANT OPERATION DEFICIENCY C

T e

(416) 282-1665
1-888-349-2493
o ity Aty T oo ol ol main B
SERVICEADDRESS: - RANT :
YUalA 0/&% /4{/\? HYDRANT MAKE /‘4/17'
decrlgneof | o g doe 2//92
rd
ANNUAL PREVENTATIVE MAINTENANCE (APM) ADDITIONAL WORK
1. SECONDARY VALVE oK S/ cwcsen O 18, BONNETCOVER o [] na REFLACED
LOCATED __MNOTVISBE NOPERABLE (] 10. BONNETBOLTS o« ] wa [ peracen [
2 HYDRANTOPERATION g:‘ %/ c:cr g/\wﬁ:;: g :. m‘er z g gg EI]
3 creckesmnzrorwaten WET L AMT. OF WATER 2 _OPERATINGMUT o O ___ reracen [
ORY PR 2. OPERATING NUT O-RING(S) o [ wa rerack
4 CHECKCAP GASKETS oK B/ reruaced [ 20 STURRNG BOX o« [ v O rerace [
' L P 2. THRUSTBEARING o [ wa [0  meracen [
NOZZLE o.k{]’ 3 [2/ LO03E 26, BEARING HOUSING o [ wa [ AEPLACED g
b e SR aona O weapep [ caagzs O 27. BEARWNGHOUBING BOLTS o« 0 wma 0 merucen O
6 LUBRICATE HYDRANT YESB/ notTrecwren [ 2, rouseo oveR o O wa 01 reraces D)
20. HOUSING COVER BOLTS o [ wa O reruacen [
E/ 0. BEARING HOUSING SEALLS) o [ wa [ REPLACED [}
7. LUBE SCREW oK asana [ rerucEd [ —
3. UPPEROPERATING FOD o O mca:ﬁg
22 LOWEROPERATING ROD o« REFLAGCED
) 8 AOWTEST __..3_0 PTOT /0/‘? - vsaPM o oo o ——— o e :}
L Y PASSED B/ FaiEn 34 COUPUNG BOLTS o« O wa [J  mepaceD
3. LOWER RODNUTS) o« O repacen [
16, COLOUR CODED mg/ COLOUR 36, LOWERRQO STOP PWPLATE o« O O nepuacen [
NO 37. VALVE BALL SEALIS) o E WA REPLACED g
« 1. HYDEANTEANTED ves J Lo 30, VALVE BALL BOTTOM o O repacen [
NO . VALVE BALLRUBBER o« [ reruacen [
12. HYDRANT PUMPED OUT Yes S/ =N 40. VALVERALLTOP o« [ W O reracen [
WA - 41, MAINVALVE SEAT o [ repucen [
13, GROUND ELANGE smg BURIED E’V Erenm 42. MAINVALVE SEAT SEAL(S} ok [ repaces [
S0LID WA TaAvARED 43, DRANVALVE oK D AEPLACED D
14, REOUIRES BARREL EXTENTION wa O . DRAINVALVE SEALIS) o« [ reruces [
45. DRANVALVE PORT(S) oK l;l_ cuEarep [ PEMACED Q
15, PUMPERNGZILE YES%/ VPE 4. DRAINVALVE COTTER PIN(E) o [ va O rerucen [
NO 47, LOWERBARREL o O rerucen [
18, NOZZLE ORIENTATION o« [2/ @zopes 48, LOWER BARREL FLANGE(S) oK g wa REPLACED {;l
. 4. UPPERBARREL o [J repuacen [
17. TRAFFIC BOLLAROS o [ A B/ Tsgsgis 50  UPPERBARSEL FLANGE(S} ox [] wa [ reracen [
oamagen [J B1. BARPEL EXTENTIONS) | o« O wa [ merucen O
RVICED B2, FLANGE GASKET(S) o [ A l'__'l eeraced (]
N 53, FLANGEBOLTS o g o O rerLacen |
/ ' 54. BOOT o wa O rercen [
CUSTOMER REPRESENTATIVE: B8 NOZDE(S) oK L:_l agcauxE J pepacer [
8. NOIZLECAP() o« O reracen [
57. NOIZLE RETAINER(S) o [J N‘*_g sepuaces [
) COMMENTS: W o x O =)
: B9 i o [ k)
. T o O [:‘f
8, o~ = O a
2 o< oo [ o
8 3 o O] [}




HYDRANT OPERATION SATISFACTORY
HYDRANT OPERATION DEFICIENCY

A-1 HYDRANT SERVICES LTD.

550 Coronation Dr., Unit # 18
Scarborough, On. M1E 4V1 @
(416) 282-1665 (‘
1-888-349-2493

CUSTOMER NAME: /M /{ gﬁo 7 HYDRANT LOCATION:
SERVICE ADDRESS: Z(JJ 4 0 /ﬁ W )éo,e HYDRANT MAKE: 'z?g'p
= A 2109¢
ANNUAL PREVENTATIVE MAINTENANCE (APM) ADDITIONALWORK
1. BECONDARY VALVE oK D CLCSED D 18. BONNETCOVER oK D NEA D MEPLACED E
ii LOCATED _ HOTVIGELE seesmase O 19, BONNETBOLTS o [ wa [0  reruacen [
2 HYDRANTOPERATION =] B/ o« O LEACAS —!/ 20. BOWNET oK g AERACED [
1. oemcuT LOTERAELE L 21, BONNETSEAL o O reracer [
; wer O OF 2. OPERATING NUT o« [ repAced [
t 3 onecx FORWATER ba E/ﬁrr = 23, OPERATING NUT G-RINGIE) o« [J rerack []
4 CHECKCAP GASKETS OKD/ perLACED [ 4. STUPRNG BOX x O v O rersced [
‘ - o - 75, THRUBTBEARING o« O repurcen [
i NOZZLE el re [ LocsE 26 BEAPING HOUSHO o [ peruacen [
5 oreck S‘WMD _LEADED B/ CAMAGED 27, BEAFSNG HOUSHNG BOLTS ox [ REPLACED {]
P T O . HOUSING COVER o [ a 01 mercen [
‘ &b ™ Yes 29. HOUBING COVERBOLTS o [ wa O meeucen [
30. BEARING HOUSING BEAL(S) o [} wa O repLacen [
' 7. LUBESCREW OKG‘/ mssna [ reruacen [ P ————— >0 p—p—
k - ﬂm! 32 LOWEROPERATING ROD - o [] peruacen (]
J " RowtesT . por - » 2. RODCOUPLING - s« O wa [0 merucen {
l S o A PASSED ]? saien 7] : m“@“”gﬁ : g REPLACED Eij]
‘ 10, GOLOURGODED ves O COLOUR, M. LOWERROD BTOP ANPLATE o« O wa [0 peracen [
NO 27. VALVEBALL SEALIS) ox [ wa 1 repuacer [
1. HYDRANT PAINTED vEsCI COLOUR, 38, VALVESALL BOTTOM oK l_:]_ mepucen [
3. VALVE BALLAUBBER oK g_ reracen [
12 WYDRANTPUMPEDOUT  YES %/ O 40. VALVEBALLTOP o« [ wa [ reruce [
41, MAIN VALVE BEAT o« serucen [
13 GRAOUNDFLANGE sarery [ poren D LtEAR A "__: 42 MAIN VALVE SEAT BEALIS} o [ rerLACED []
BOUD na O CAMASED - &3, DRAMVALVE o« O rePACED L)
14, REQUIRES BARREL EXTENTION wa O 4. ORAINVALVE SEALIS) o [ reracen [
P 45, DRANVALVEPORTS o g cuearep RePLACED [
15, PUMPERNOZZLE YESB/ TP #8.  DRAINVALVE COTTER PIN(E) oK I;} wh [ reruces [1
NO e 47. LOWERBARREL o O repuced [
18, NOZZLE CRIENTATION oK E( ~zp=-—res 0 48, LOWERBARFEL FLANGES) x 8 wa [ Re;aced g
45. UPPERBARREL oK REPLACED
on{] mﬂ/ ccooinzE T 50 UPPERRARREL FLANGE(S) o 3 0O seruce O
B1. BARREL EXTENTIONS) o [ 0O  reracen [J
! DBY 52 PLANGE GABKETTS) > 0 O  eeruce [
‘ 53 FLANGE BOLTS o [ w O reraced [
84, BOOT ok O] A Q reracen [
i CUSTOMER REPRESENTAWE B5. NOZALE(S) o J mecavuen [ mﬁD-_
’ 1, NOIZLECAP(S) o« [ reraced [
' — ! ) /¢ Z ) 5. NOZLERETANER(S) ok ] w0 reraced [
() comenis S oot Lig/id o i * O 4
] : 80, TTeip oK ﬁ ﬁD
W U x O a
0. oS ox [ O
l a3 oK D D




HYDRANT OPERATION SATISFACTCRY B
HYDRANT OPERATION DEFICIENCY C

A-1 HYDRANT SERVICES LTD.

550 Coronation Dr., Unit # 18
Scarborough, On. M1E 4V1
(416) 282-1665
1-888-349-2493

CUSTOMER NAME: /07 /?ﬂé ﬂ ,m HYDRANT LOCATION: W 1]7(' 0
SERVICE ADDRESS: ,é{ /( HYDRANT MAKE: /(4 ,
3& (A Q f M (1T
Lo oare: [Noe 2 1/0%
ANNUAL PREVENTATIVE MAINTENANCE {APM) ADDITIONAL WORK
1. BECONDARY VALVE o B/ cLosen [ 18 BONNETCOVER ok [ wa O reracen [
LOCATED MOTVISBLE worerasLe [3 19, BONNETBOLTS o« O wa 0 rerace O
2 HYDRANTOPERATION ed o B wwes O 20. BONNET o ] rerncze [
o O orrcur [ “.OFERARLE 21, BONNETSEAL o [ sePLsCED [
3. CHECKBARGELFORWATER wet [ MT. OF WATER 22, OPERATING NUT o O reracen [
23. OPERATING NUT O-RINGI(B) o« O rerack [
4 CHECKCAPGASKETS oK B/ aeruacen [ 24, STUFFING BOX o [ va O rerscen [
P 25, THRUSTBEARNG x 0 seruacen [
5 CHECKNOIZLES & THREADS “E/ we B ome O 26 BEARNG HOUTI o O wa O reracep O
Leaana reapeo O saaces Lo 27. BEAFING HOUSING BOLTS o« [ NA repaced [
o LUBRICATE r ﬂssB/ o 0 8. HOUSHNG COVER o [ wa O repuaced [
29, HOUSING COVER BOLTS o 3 NA peruceD [
- on<|3/ o o O 20, BEARSNG HOUSING SEALLS) x WA rerucen [
31. UPPERCPERATING ACD o PEPLACED g
™ g 32, LOWEROPERATING GO o« O PEPACED []
J} 8 PLOWTEST 4Q ProT /R(j( — 33, ROD COUPLING o [ wa MEPLACED )
caiEn 34 COUPUNG BOLYS - CKQ wa [ REPLACED
§ PRESSURETEST c.isz_m PASGED B/ ALED — o errce T
16, COLOURCODED vzs%/’ COLOUR 3. LOWERROD STOP PINPLATE o (] WA reracen [J
i 37. VALVE BALL BEALS) o [ wa [ repaceD [
1. HYDRANT PARTED ves (J COLOUR 3. VALVEBALLBOTTOM o« O reracer [J
NO 3. VALVE BALL AUBBER o [ repLaces [
2 voranTPuneEDouT  YES O vo O #0. VALVE BALLTOP o [J wa 3 rerace [
! m«ﬂ/’ I 41, MAINVALVE SEAT o [ reraced [
13 GROUNDFUANGE sarery O - = 42 MAINVALVE BEAT SEALIE) o O repacer [
soun [ O LRVAGES 43, DRAINVALVE o« O reruacen [
14 REQUIRES BARREL EXTENTION w O 44, DRAINVALVE SEAL(S) ox [ repLaceD [
45, DRAINVALVE PORTIS} o O cuearme [ rerscen ]
15 PUMPERNQLILE YES g/ TvrE . DRANVALVECOTTERPNES) Ok [ wa O rerscen [0
NO - 47. LOWERBARFEL o« O perucen [
18, MOZILE ORENTATION oK B/ \PEOPER [ 48.  LOWER BARREL FLANGE(S) o« [ wa [ REPLACED g
. 49, UPPERBAPREL oK EI werAcED [
mmcaou.mos ' —zozcee O 50 UPPERBARREL FLANGE(S) o« wa 0 reruacen [J
51. RARREL EXTENTIONG) o O WA Q REPLACED g
2. FLANGE GASKET(S) o« O wa O serucen [
83, FLANGEBOLTS o [ wa O reracen [
54 BOGT o« wa [0  reracen [
CUSTOMER REPHESENTAG&% B8. NOZZLE(S) oK l;! recavuet [ RepLacen [
86, NOZRECAPIS) o [ reracen [
57. NCZZLE RETAINER(S) o«.g wa [ reraced [
) coOMMENTS: - o o O =
5. TH i o« [ 5\» ;/)
8. Tl o« O a
o, el ] o [] [m]
82, TeED o [ g
[ N o O 0




HYDRANT OPERATION SATISFACTORY |
HYDRANT OPERATION DEFICIENCY {

A-1 HYDRANT SERVICES LTD.

550 Coronatlion Dr., Unit # 18

Scarborough, On. M1E 4V1

(416) 282-1665 e
1-888-349-2493 -

or

. CUSTOMER NAME: 7 M /,{W}ﬁ 20 )
: SERVICE ADDRESS: 3 /s , A 0&( W é g
l ANNUAL PREVENTATIVE MAINTENANCE (APM) ADDITIONAL WORK
] 1. SECONDARY VALVE L@ mg cwsen%//u. BONMET GOVER = O wa [ reracen [
. LOCATED _NOTVIGBLE  NOPERABLE 19. BONNETBOLTS o OJ wa O reruaced [
2 HYDRANTOPERATION m o« @ iewea O 20, BONNET o« O PEPLACED [ ]
o O oercuT [ worERaRLe [ 21. BONNETSEAL o« O rerucEn [
3 CHECK BARREL FORWATER wer [ AMY. OF WATER 22, OPERATING NUT o O rerACED [
. bRy 2. OPERATING NUT D-FINO(S) o [ wa [ rerack []
v 4 CHECKGAP GABKETS oK IZ/ repLaceD [ :’ gruFrRo e z%— al REPACED g
- ra ‘ US = : MEPLACED i
; 5 CHECK NOZZLES A THREADS Q“B, RE { LOOSE D 2. BEARING HOUSING =4 D 2 L REPLACED D
weaxeva [ reaoep oaagen [} 27. BEAFING HOUSING BOLTE o« O reruacen [
B/ 20, HOUSING COVER o« [ rEPLACED [
8 LUBRICATE HYDRANT ves wor reasren [ =
o 29. HOUSING COVERBOLTS o [ wa [ rerucen O
IZ/ 20. BEARNG HOUBING BEAL(S) ox [ wa O] RepAcED [
7. LUBE SCREW o wazna [ reruacen [ e
- . 31. UPPEROPERATING ROD o [ AePLACED [
~, 47.‘[ ﬁ_ql 22 {OWERORERATING ROD o« O reruacen (1
l(:.‘j 8. FLONTEST /F PTOT — 1. ROD COUPLING o [ ma ]  PRePuceD |
5. PRESSURETEST c_;ﬂ:m PASSED B'/ ranen [ M _COURRIBBOUTS x O fERACED Q’
i 2. LONERROONUT(S) o« 0 pepaceD [
: 16, COLDURCODED ves OO COLOUR 2. LOWERROD BTOR PNPLATE > [ wa L] rerace [
ho 37, VALVEBALLSEAL(S) o« [ w O reracen [
1. HYDRANT PAINTED ves [ COLOVR 30. VALVEBALLBOTTOM ox [ reracer [
N it 39, VALVE BALL FUBBER o« O reracen [
12 HYDRANTPUMPEDOUT  YES %/ wo O 4. VALVE BALLTOP o O wa 0  reruscen [
A 41, MAINVALVE SEAT x [0 reracen [
13, GROUND FLANGE sarery £ puren O teakne O 2. MAINVALVE BEAT SEAL(E) o« [ repacep [
80LD w O oawces [ 43 DRAINVALVE o« [ rerAcED [
14, REQUIRES BARREL EXTENTION wa O 4. DRUNVMVESEALD) x 0 nepucen [
45, DRANVALVEPORTT(S) o« O cswen [J fenscm a
45, DRAINVALVE COTTER PIN(S} o [0 wa OO naucmﬁl:}
&7, LONEABARREL ox [J rerLacen [
48, LOWER BARFIEL FLANGE(S) o« [ wa O reruced O
4. UPPERBARREL ok [ _ rerucen [
50 UPPERBARREL FLANGE(S) x O wa []  meruacen [
1. BARREL EXTENTION) o O wa ) merucen [
52. MLANOE GABKET(®) o [ wa ] mg
5. FLANGEBOLTS o« [ wh ] nePuced )
st BOOT oK Q wa O repace [
S NOIZLE(S) ok [ rmecavaen [ pePLaced )
5. NOZILE CAP(E) ok [ meracer [
57. NOIZLE RETAINERS) o« [J Na [ meruaceD O
s ooemn oK g e
%, TeER o« O L
0. STHIS ok [ _;
e o [ [
2 omeEs ox [ _C
8. OTF > L [




HYWNTOPE?ATDN SA'I'ISFACTORY B
HYDRANT OPERATION DEFICIENCY C

A-1 HYDRANT SERVICES LTD.

550 Coronation Dr., Unit # 18

Scarborough, On. M1E 4V1

(416) 282-1665 (\
1-888-349-2493 L

CUSTOMERNAME: | m@’a /b( m 29 MYDRANTLOCATION: / /£~ %2/ MM V4
SERVICE ADDRESS: :
3o [4 A gl Ayt | o Jlsp
vty "”E‘,QQ R//9¢
ANNUAL PREVENTATIVE MAIN'I'ENANC"E (AﬁM) ADDITIONAL WORK
1. BECONDARY VALVE M uc{ cuosen O 18, BONNETCOVER ox [ wa O rerace [
LOGATED porvees [J  woeerasis T 19. BOMNETBOLTS o O wa [ merace
o HORANTOPERATION om [ x @ s O 20. BONNET ok repsceD [
o [ pwmcut 7] moeerase [ 2i. BOMNETBEAL o [ seracen [
s creckesmmeLrorwater VBT O AMT. OF WATER 2 _OFERATRGNIT o« 0 reracen [
20 OPERATING NUT CHRING{S} o« [ wa [ REPACK g
o CHECKCAP GASKETS oxa/ 0 24, STUFPING BOX o ) mepuaceD [
- 5. THRUSTBEARING o= [ rePLAcED [
& CHECKNOZZLES & TRAEADS =g " O woose 38 _PEARNGHOUSHS ox B QD resucen [
woe 0w O3 pamasED [ 27. BEAFING HOUSING BOLTS o« O NA rePuceEn [
b LUBRICATE HYDRANT mB/ wor O 25, HOUBINGCOVER o O wa [ rerace 3
20, HOUBING COVERBOLTS o« [ A peruacen [
E/ 0 o 30. BEARING HOUSING SEAL(S) o« [ WA reracED [
Tt > MBING REPLACED 31. UPPEROPERATING ROD ok 3 reruace [
g '.;ZG, 2. LOWEROPERATING ROD o« O ReAcEr [
D 8 AOWNTEST 40 Pt L/ — vsGruM 3. ACDCOUPLING o [ wa [ Resaced | )
_ M. COUPLING BOLTS o [ O merAceD [y
9 PRESSURE TEST c.ﬂ_m passen [ ruen O oy >0 e
10 COLDURCODED ves O coLoun, % owerrcosTOPPNPLTE X [ wa [ meracen [
NO 37. VALVEBALL SEAL[S) o O wa [ rerucen [
1 HYDRANTPAINTED ves [J cOLOUR 3. VALVEBALL BOTTOM o« O reracen [
NO 3. VALVE BALL AUBBER oK I:l_ repacen O
12 HORANTPUMPEDOUT  TEB g/ wo O3 40, VALVE BALLTOP o« [ nva [0 pepuacen []
A 41, MAINVALVE SEAT o O reruaced [
13, GROUNDTLANGE sareTy OJ soren [J LEARNG €2 MAWNVALVE BEAT SEAUS) o [ repacen [
80UD s O camased [ 43, DRANVALVE x O repLacen [
14, REQUIRES BARREL EXTENTION wa O 4. DRAINVALVE SEALS) * O repuacen [
45, DRAINVALVE PORT(S) ok [0 cumames [ repaces [
15, PUMPERNGIZZLE veag/ . 48, DRWHVALVE COTTER PIN(S) o [ wa 0 renacen [
s 47, LOWERBARREL ox [] repaceD (O
18, NOZZLE ORIENTATION cle/ mmo;'sn 0 41 LOWERBARREL FLANGE(S) o« O wa [ mepacen [
49. UPPERBARREL o O _ reracen [
mmcaos,ums qz m B/ -oociose L 50 UMPERBARREL FLANGE(S) ox ] wa [ reracen [
_ oamagey O 51, BARRELEXTENTIONS) o« [] wa T3 werace O
$ VICEDBY N B2 FLANGE GASKET{) oK g_ l'='l PEPLAGED _D,_
53, FLANGEBOLTS ] wa O] reracED [
B4 BOOT oK g wa O e [
CUSTOMER HEPHESENTATNﬁ 85, NOZILES) ok [ mecauser [0 reruacen [
58, NOZZLECAP(S) ox [ reracen [
_ 57. NOZZLERETANER(S) ox 3 w0 reuce [
) COMMENTS: s cowh o [ =
B, et o [ (\J)
80 IR o O U
81 Tousn ok O O
€@ St ok [0 0
ey i o« O [




HYDRANT OPERATION SATISFACTORYSS
HYDRANT OPERATION DEFICIENCY

A-1 HYDRANT SERVICES LTD.

550 Coronation Dr., Unit # 18
Scarborough, On. M1E 4V1
(416) 282-1665

1-888-349-2493

@) C

"l "

CUSTOMER NAME: 7mrb25 /-{ ‘

" {
HYDRANT LOCATION: m/’é{ A
‘ -
. SERVICEADDRESS: 7/, [ 4 M E 4 p | wvoranTmake: M?
e e 24095
ANNUAL PREVENTATIVE MAINTENANCE (APM) ADDITIONAL WORK
1. SECONDARY VALVE & LT oK croses i 18, BONNET COVER ' o« [ wa [ RERACED
LOCATED O oreraac [ 15, BONNETBOLTS o« O A [J  mesaced -
) 2 HYDRANTOPERATION N-d o« B eans O 20. BOMET o« [ MEPLACED
o O oerculr [ WoEERAELE L 21, BONNETSEAL o [ AEPLACED
: 3. CHECKEBARAELFORWATER Wg/m.wwmm 2. OPERATING NUT o O REPLACED
. DAY - 23. "OPERATING NUT O-RING(S) o« [J wa [ REPACK
« CHECKCAPGASKETS cx|2/ O 24, BTUFRING BOX o ] wa O AEPLACED ©
- . 25 THRUSTBEARING o O wa [ REPLACED
. 5 CHECKNOZZLES S THREADS ok & s B zoss O 6 _BEARINGHOUSHO o 3 s 1) REPLACED
weaxinG [ - LEADED 0O SAMASES 27. BEARING HOUBING BOLTS o [ wa [ REPLACED
, . REPLACED
i 8 LUBRICATE HYDRANT veaa/ Norrecuren [ 28 tousmo Ve o O v O
i L 28, HOUSING COVERBOLTS o« ) w [ REPLACED
!3/ 30, BEAFING HOUSING SEAL(S) o O wa OJ REPLACED
7. LUBESCHEW o msanc [ reruacen [
. 31. UPPEROPERATING RO ox [ REPLACED
- LOWEROPERA o REPLA
}( 1 & FLOWTEST % ProT /42&(___03@“ 2 TING ACO |;3 . CED
A — 2. RODCOUPLNG o« [ wa 0 Rerace
o pressureTesT 8904 pua passen 7 FaEn 3. _COUMMNGEOLTS o O na [1  Reracen
¢ . M. LOWERROD NUTTS) o [ REPLACED
; 10. COLOURCODED ves ) COLOUR 3. LOWERRCO STOP PINPLATE o O WA 1 mERACED
NO 27. VALVEBALL BEAL(S) o« O wa [J REPLACED
11 HYDRANT PAINTED ves O COLOUR, 30, VALVEBALLBOTTOM o« [ PEPLACED
o 30. VALVEBALL AUBBER o« [ AEPLACED
12 HYDRANTPUMPEDOUT  TEB g/ o . VALVEBALLTOP o Na ]  PEPLACED
WA 41, MAIN VALVE BEAT oK Q REPLACED
13 GROUND FLANGE A puren 3 LEAXNG }___..' 42 MAINVALVE BEAT BEALIB) x O REPLACED
souUD NA TAMAGED 43. DRAWNVALVE o [ REPLACED
14, REQUIRES BARREL EXTENTION wa O 44, DRANVALVE BEALIS) o [ PEPLACED
€5, DRAINVALVE PORT(S oK I; ciearen [ PEPLACED
15, PUMPER NOZZLE veag/ TYPE 4, DRARIVALVE COTTER PING} o g wa O REPLACED -
NO -~ 47. \OWERBARREL o« 0 : REPLACED
: 18, NOZILE OFIENTATION c«{ mepores [ 48, LOWER BARREL FLANGEIS) ok [ wa O REPMACED
] e 4. UPPERBARREL o [ REPLACED
H 17. TRAFFIC BOLLARDS - A D/ ~zoziosE U 50 UPPERBARREL FLANGE(S) ok [ wa [ REPLACED
oamgnp O 51, BARREL EXTENTIONG) o [ wa [ meracen
t SERVI B2 FLANGE GABKETIS) oK g m_l:l PEPLACED
; 0/( 53. FLANGEBOLTS o [J wa ] reruce
54. BOOT o O wa PEPLACED °
. CUSTOMER REPRESENTATIVE: = NOZRE®) o [] eecanen [] meruaced
: 88, NOZZLECAP(S) o O AEPLACED
) 87. NOIZLE RETAINEFVS) o« 0 wa [J  ReRLACED
{_) commenTs: P o O
S ®. TR o O
i 80, TTuER ox [
81, Tees > O
3 62 T o O
z e =3
i




HYDRANT OPERATION SATISFACTORY [&
HYDRANT OPERATION DEFICIENCY C

A-1 HYDRANT SERVICES LTD.
550 Coronation Dr., Unit # 18

Scarborough, On. M1E 4V1
(416) 282-1665 (»\
1-888-349-2493 : o

. i " "
CUSTOMER NAME: W /’% HYDRANT LOCATION: 2 o
SERVICE ADDRESS: .
Yol d OUA, el At | o 2
Leanlrogl | > i 3%
ANNUAL PREVENTATIVE MA]NTENANCE (APM) ADDITIONAL WORK
1. BECONDARY VALVE M o ? CLOSED 1 12, BONNETCOVER ox [ wa [0 meracen [
locaTED _sotvsar [J moserssis O 0. BONNETBOLTS ok O wa [ meracen [
2 HYDRANTOPERATION on B o E/ eaens O 20, BONNET o O reruAceD [
ormcut [ NOPERAELE 2 1. BONNETSEAL o O rerAced [
s crEckaARRELFoRwATER WET O AMT. OF WATER 22, OPERATING NUT o« [ repaces (]
oRY . 2. OPERATING NUT O-PING(S) o [ wa [ pemcxg
4 CHECKCAPGASKETS oK E/ rerucen [ 4. STUFANG BOX o« [] wa 0 reracen O
rd 25, THRUST BEAFSNG o« O mepacen
8 CHECKNOZIESEDREADS | °"K|3/ wm O Locse LJ 2 oo rousn * O wa [ reracen [
v wmaoeo O pavaces O 27, BEAFING HOUSING BOLTS o« O 0O  merwcen O
€ LUBRICATE HYDRANT vzsl'_’l/ norreauiren [ 38 _houseto® o O L) FERACED g
20. HOUBING COVER BOLTS o« O wa [ reracen [
) LuBE ox[j/ O o O 30. BEARING HOUSING SEALIS) o [ wa O rerceD (]
3. UPPEROPERATING ROD o« O reraces O
) 8 FLOWTEST Lo PrTOT “HL USGPM R LOWEROPERATING ROD o [J reraced [
g — 5. ROD COUPLING o O wa () REPLACED | (}
9 PRESSURETEST @ ,ﬂ,ﬂ. PG passeo FALED L 34 COUPLING BOLTS = [ wa O reracen [
3. LOWERROD NUT(S o [ aerAaced [
10. COLOURCODED ves (] COLOUR 3. LOWERROQ STOP PINPLATE mi:i wa O repuaceD [
NC 37. VALVEBALL SEALIS) o O a0 repaced [
. 1 HYDRANTPANTED ves O COLOUR, 38, VALVEBALL BOTTOM o [ REPLACED [
NO . VALVE BALL RUBBER o« [ repaced [
12. HYDRANT PUMPEDOUT "ES%/ N 40. VALVEBALLTOP o« [ wa O REPLACED [
WA 41, MAINVALVE SEAT o« ] reruaceD [
15, GROUNDFLANGE sarery [ swnes Ol LEAKNS = 42 MAINVALVE SEAT SEALIS) ™« O AEPLACED [
st na O TAVMAGET — 43. DRAINVALVE o O PEPLACED [
14, REQUIRES BARREL EXTENTION wa O 44 DRMINVALVE SEALIS) o« O repacen [
45. DRANVALYE PORT(S) o« [ cemep O semacen [
15, PUMPER NOZZLE YEBE:]/ TvPE 45, DRAWVALVE COTTER PINS) o« O wa []  Reracen [
47. LOWERBARREL o« [ REPLACED L)
18, NOZZLE ORENTATION ox[j/ “ERCPER L 43, | OWERSARFEL FLANGES) o« O wa 0  rePacen [
/ 49. UPPERBARREL o O repaceD [
', - ox O e O 50 UPPERBARREL FLANGE(S) o [ wh L) PEPLACED @
oamsge O $1. BARREL EXTENTIONS) ox [ wa [ merucen [
éERVICEDB L’/ 62. FLANGE GABKETS) ok [ Ma ]  Reraces O
81 FLANGE BOLTB ox [0 wa rerACED [
, 4. BOCT ox () na [ repacen [
CUSTOMER nepnsss»hqwe. % NozaE®) o [ mtoaeo O rerace O
56, NGZZLECAP(S) o« O pepLAcED L1
. 4 ; V4 - 4 87. HOZZLE RETANNERE) = 0 wa O rerLaceD L
) comenssZ by ot oporaleog. el | 2= >0 'S
i ) - SR oK .
) ‘ [ / P o I:—'J D_
/ &, TR o 1 in
(- o O O
) o« O 0




HYDRANT OPERATION GATISFACTORY [
HYDRANT OPERATION DEFICIENCY |

A-1 HYDRANT SERVICES LTD.

550 Coronation Dr., Unit # 18
Scarborough, On. M1E 4V1
(416) 282-1665
1-888-349-2493

———— Sy A I M_%Mﬂ

HYDRANT LOCATION:
oo 2/,) 4 4] Fuied Ay e M/, 7
Wﬂ/h Qo
ANNUAL PREVENTATIVE MAINTENANCE (APM) ADDITIONAL WORK

1. BECONDARY VALVE W o CLOSEDD 18 BONNETCOVER G(D HEAD REFLACED g

LOCATED yetvisae [J _seeues [} 19, BONNETBOLTE o O wa [1  rerace [

2 HYDRANTOPERATION on I x @ ewws 20. BONNET x [] reracen [

ot [ orrcr 1 rceerase 21. BONNETSEAL o O AEPLACED [

1 CHECKBARREL FORWATER wsrg/m.ormm 2. OPERATINGNUT ok [ reracen [

bAY P 23 OPERATING NUTO-FNGIS) e O wa [1 RePacxk []

4 CHECKCAP GASKETS oK E/ repacen [ 24 FoFmngBox x !;_] wa O FEAACED Q

P - 25, THAUST BEARING o [ wa [ reracen O

i 5 CHECKNOIZLES & THREADS - e BT sz 2 26 BEARNG HOUSING ox O na [ eeaces [
) Easxing [ - LEADED O samnger 0 27. BEARSNG HOUSING BOLTS o O wa O rePACED [

o LuBrcATE mm/ vor 0 I, HOUSING COVER ex [ w O rePACED [

20. HOUBING COVER BOLTE e O wa O PEPLACED g

0. BEARING HOUBING BEALIG) o [ 0O  seracer O

7. LUBE SCREW ox,Q/ mssna [ reracen O P ep———— = 01 ey

2 LOWEROPERATING ROD ok [ fepuacer [
i(; 8 AOWTEST gq pToT /&5)5; usaPu 3. RAOD COUPUNG ok [ swa [ PEPLACED ?
o prEssuRETEST 61 X2 PEG passen T FiiED M. _COUPLNABOLTS x O na [ meracen [y-

3. LOWERRCO NUTES) o« O rerucen [

] Y0, COLGURGODED ﬁa%/ COLOUR, 2. LOWERROD STOP PINPLATE o [] wa O reruces [
' No 37, VALVERALLSEALIS) o« O na [ repaced [

" muawra;uurzo ves J COLOUR 38 VALVE BALLBOTIOM o [0 rePACED [

NO 9. VALVEBALLFUBEER o« O repuacen [

12 wvoranTPuweEDouT  YES O o 40, VALVEBALLTOP o O na O rerace [

A P 43, MAINVALVE SEAT o O . RePLAcED [

13 GROUNDFLANGE wey @7 somes O Eawng L 42 MAINVALVE BEAT SEAL(S) o O rerucep [

souo [ wa O cavagzo . DRANVALVE x 0 e [

14, REOUIRES BARREL EXTENTION w 4. DRANVALVEBEALS) x O reracen [J

- 45, DRAINVALVE FORT(S) o« [0 o O reracer [

15 PUMPERNOIZLE ves BT voe 87 « prasvavEcoTERANE) ok [ ™ rerace [

B 47. LOWERBARREL o« O fepaced )

18 NOZZLE ORENTATION OKIZ’/ PROPER T 48, LOWERBARFEL FLANGE(S) o [ wa 0] reracen [

- 49. UPPERBARREL o PEPLACED g

i BOLLARDS o J A E/ —ocese 5 UPPERBARREL FLANGE(S) o [] wa ] meracen [

"~ Daagep O Py 51, BARREL EXTENTIONS) o« O wa [  reruacen (3

' SERVICED By~ 82 PLANGE GASKETS) o« O A I;I mmcm,l:l
; . FLANGEBOLTE o« O wa O reracen [
- # m.// 54, BOOT ok O na O3 reracED [}
X CUSTOMER REPRESENTATRE: 5. NOZZES) oK _E_l aecauken [ rerAcED [
: 58, NOZZLECAPS) o [ PEPLACED Ig
: yawy, s , )_di 7. NOZZLE RETAWER(S) o 3 wa O reruacen [
. COMMENTS: ) ) il o O &l

() comews: Ll QA el Pl cap | = =0 (
U © oo o 0 =)
7 . e o 0 ]

1 &’ o ox [ 0
; [ .~ R O D D




HYDRANT OPERATION SATISFACTORY L
HYDAANT OPERATION DEFICIENCY C

A-1 HYDRANT SERVICES LTD.
550 Coronatlon Dr., Unit # 18
Scarborough, On. M1E 4V1

416) 282-1665 '
SI -88)8—349-2493 l @ (

)_ f - v
T L X A T T
svcesoonss 3,4 ()] el Angt | o £, 7V
- — p—
oare: j)ry 2110
ANNUAL PREVENTATIVE MAINTENANCE (APM) ADDITIONAL WORK
1. BECONDARY VALVE M x & coseo [ 18, BONNETCOVER o [ na [0 rercen [
woaten _worvieas [0 sceerasis [J 10. BONNETBOLTS o O wa [ meracen [
v B~ waweald 20, BONNET o [J repuceD [
2 HYDRANTOPERATION gLn 0 mﬁ ] morspase [ 21, BONNETBEAL o O REPLACED E_:l
3 CHECKBARREL FORWATER mg/m.osmm 2 PRGN o 0] P [
DAY - 23. OPERATING NUT O-RING(S) o O A rerack [
4. CHECKCAP GASKETS oK B/ rReruacen [ 24 STUFTRG BOX x [ na O rerace O
- . 25, THRUSTBEARING o [] wa O reraces O
E CHECKNOZZLES & THREADS - e B/ LOCSE E 26. BEARNG HOUSING o [ na [ reruacen [
O _ e [0 DALAGED 27, BEARING HOUSING BOLTS o 3 wa O rePuceD ()
E/ worrecureo [ 28 HOUSING COVER ox [ wa [ repuacen [
8 LUBRICATE HYDRANT YES ~ = popy o o D §]
B/ 30, BEARING HOUBING SEAL(S) o O wa O repaceD [
7. LUBESCREW o sana [ reruacen O
¥, UPPEROPERATING ROD o« O reruscer 3
- 2. LOWEROPERATING ROD o O reruced ).
_:) 8 AOWTEST w PTOT /C] /61',/ UBGPM P =0 T e («- )
9 PRESSURE TEST cﬂm Pagsep [ SALES : a.menmuunooma::m :: B v O :::: EI!
10, COLOURCODED ves OJ COLOUR, 3. LOWER ROD 5TOP PINPLATE o [ wa O meruacen [
N ¥7. VALVE BALLBEAL(S) oK g wa [ repuacen [
1t HYDRANTPAINTED vzi:l COLOUR, 30 VALVE BALL BOTTOM oK g PEFLAGED g
M. VALVE BALLRUBBER oK REFLACED
12 HYDRANTPUMPEDOUT Y:li %/ wa O 40. VALVE BALLTOP oK %_ e [ REPLACED g
41, MAINVALVE SEAT o AEPLACED
swreTy ounen LI s 42 MAINVALVE SEAT SEALIE) o [ RerAcEd [
13 GROUNDFLANGE MB/ ol CAMAGES L o e =0 p—
14 PEGUIRES BARFEL EXTENTION wa O 4. DRANVALVE BEALE o g 5 REPLACED g
45, DEAINVALVE PORTIS) oK CLEARED REPLACED
15 PUMPERNOZZLE vssg/ TPE 48. DRAINVALVE COTTER PIN(S) o !Ejl wa O] mepacen %
- 47, LOWERBARPEL oK REPLACED
48, LOWERBARREL FLANGELS) o [ wa [ meruacen [
49, UPPERBARREL ox [ reruacer [
50 UPPERBARREL FLANGE(S) o [ W O mceog
§1._BARREL EXTENTIOMS) ox. 0 wa [ meruacen O
52, FLANGE GASKETON o O A [;l AEPLACED g
5. FLANGEBOLTS o« O wa [ reracen OO
B4 BOOT ok [ wa 01 rePLACED [
CUSTOMEFIREPRESENTR*WE: 88, NOZZLE(S) o [0 necavues [ REPLACED g
B8, NGZZLECAP() o O repacen [
N 57. NOIZLE RETANEFHS) ox ] wa O reruscen [
) COMMENTS: sa, uin oK g P
W'} 5. UL O(g _E_..)
&0. = o ] 0
81, - o O O
© Lreon ox [ Q
e o J [}




HYDRANT OPERATION SATISFACTORY |
HYDRANT OPERATION DEFICIENCY !

A-1 HYDRANT SERVICES LTD.

550 Coronation Dr., Unit # 18

Scarborough, On. M1E 4V1

(416) 282-1665 |7 e
1-888-349-2493 '

CUSTOMER NAME: 7M /b( Lﬁo HYDRANT LOCATION: /l//é Q‘;Z- /M
[74
SERVICE ADDRESS: gﬁ / A 0 é’{ // z‘{/vﬁ HYDRANT MAKE: /(4 a?—
e AN
ANNUAL PREVENTATIVE MAINTENANCE (APM) ADDITIONAL WORK

1. SECONDARY VALVE M o r cLosen ) 10, BONNETCOVER o C_]_ wm O] reruacep ]
LOCATED notvigme [ worERAsLE 18, BONNETSOLTS o« O wa 0 eeruce [

2 HYDRANT OPERATION cuan’r o« 3 s O 20. BONNET o [ reracen []
oL prmcwt [ ~oreriee O 21. BONNETSEAL o« O repacen [

BARREL wer [  OFWATER 22. OPERATING NUT o 3 repacer [

P FoRATER D“*B/,‘HT 73, OPERATING NUT O-RINGIE) o« O O RePACK [

4 CHEGKCAP GASKETS oK E/ repuaces 2. STURTING B o« O O reuce
25 THRUST BEAPING o« O w [ reracen []

5 CHECKNOZZLES & THREADS OMB/ MB/ LOCSE; 8. BEARING HOUSING e O wa [ aePaced [
_ LEADED O CAMEGES L 27. GEARING HOUSING BOLTS oK I;I w O rePLACED )

28, HOUSING COVER o [0 na O reraced [J

et TEFDRANT YESB/ dl = 2. HOUSING COVERBOLTS o [ wa [ rePACED L)

7 LUBE SCREW ox[ﬂ/ —— eerircen O 0. BEARSNG HOURING SEAL(S) ox [} wa [ reraced [
1. UPPEROPERATING ROD o O merLAcED [

i ) 32. LOWEROPERATING ROD o« O rEPACED [ 1

(\) 3 RLOWTEST 3‘-} pTOT /ﬁ ?r‘/’ USGPM g =0 T recm |
¢ eressuRETEST 8.9 & Pso passen O FALED 4. coumiNaroiTs x wa [0 weruacen [
3. LOWERRODNUTIB) o [ REPLACED [2

10. COLOURCODED "“g/ COLOUR 3. LOWERROD STOP FINDLATE o [] w0 repaced [

: . No 37, VALVEBALL SEAL(S) o [ ] peracen [J

1. HYDRANT PAINTED ves O COLOUR 30, VALVESALL BOTTOM o [] mepAcED [
N 39, VALVEBALLRUBBER ox O mEPLACED [
12. WYDRANTPUMPEDGUT  YES 8/ o 3 40. VALVEBALLTOP x [ wa O rerucen [
A 41, MAINVALVE BEAT o« [ repaced [

12 GROUND FLANGE sarery OJ sureo O LEAKNG L) 42, MAINVALVE SEAT GEAL(S) o [ reRACED [
0UD A sanaszn O . DRARIVALVE = O] reraces (]

14, REQUIRES BARREL EXTENTION wa O 44, DRAINVALVE BEALS) o REPLACED [
- 45, DARANVALVE PORTIR) o« [J cueamep O rerace [

15, PUMPER NOZIE YEBE/ TvPE . DRAINVALVE COTTER PINIS) o« O wa O REPLACED [
No - 47, LONERBARREL o« O rePLACED [

16, NQZI\E ORIENTATION o B‘/ wercrEr 48, LOWER BARAEL FLANGE(S) o [ wn [} reracen [
40, UPPERBARREL o= [ _ repucen [

. TRAFFIC BOLLARDS m g/ —~poLpsE B0 UPPERBARREL FLANGES) o ) wa [ repAceD [

5. BARAEL EXTENTION(S) o« O wa 0 meruaces [

S V!CED 52, FLANGE GASKET(S) ox [ wa [ REPLAGED [
51 FANGEBOLTS o [ wa ] reracen [

54 BOOT o O wa O reruces [

CUSTOMER REPHESENTA/HVE. 85 NOZZLE(S) ox [ mecanren O merucer [
5. NOZZLECAP{B) o [ rePAceD

i 7. , , ) L 57. NOZZLE RETAINERIS) e O wa 0 rerace [
COMMENTS m 8. K * O o
By THER o O \

%Q Al 72 4 . 2 =5 &
8. CieEH oK Q_ C

& orEn o O C

83 R ™ [ C




A-1 HYDRANT SERVICES LTD.

550 Coronation Dr., Unit # 18
Scarborough, On. M1E 4V1
(416) 282-1665
1-888-349-2493

HYDRANT OPERATION SATISFACTORY [
HYDRANTOPERATIONDEFICIENCY [

(8) ¢

CUSTOMEHNAME:TJ-IM /“(m 247

wowrcomon Zz4d gidls gf gontge
HYDRANT MAKE: W\

serviceaooRess: 2/ ( 4 /) /é,( /'_5,;{.44 M
Aeoronpeid

DATE: /’)‘40 3—(/%

0/134452 v’

ANNUAL PREVENTATIVE MAINT ENANCE(APM) ADDITIONAL WORK
1. BECONDARY VALVE M o« & c.o8ED LJ 18, BONNET COVER o« [ v [ rAeracen O
locatp _worvsae [ ocsemeie O 0. BONNETBOLTE o« O wma 00 rerancen O
) ot o & x @ easna 20, BONNET o T reraceD [
ou [J orrcuT [ NOPEFARE T 21 MONNETSEAL o [ RePLACED [
s creckeansecForwaten WET O3 AMT. OF WATER 2._OPERATING NJT x D) neracen ()
DAY e P 22. OPERATING NUT O-RING(S) o« [J Repacx [
Ei/ ; 24, STUFFING POX o« OJ AePLACED [
4 creenew © - P /)EFM w0 B 25. THAUSTBEARING o 3 wa [0 rerucen [
. CECKNOZZLESE s e s 7T coiz 26, BEARING HOUSING o O REPLACED [
eans [ LEADED 0 ceeases T 27. BEARING HCRISING BOLTS o« O rePLACED [
& LUBRICATE HYDRANT Y:BE/ worreousren [ 2 Housmm ooV o O o L-:—!
. 25, HOUSING CONER BOLTE o NA repaced [
) e N o E/ wssiva [ o 0 30. BEARING HOUTING SEAL(S) o [} WA remacer [
2. UPPERCPERATING ROD o [ REPLACED [
8 FOWTEST 22 PITOT m 32. LOWEROPERATING AOD o (] REPACED [ -
: — 33, RGO COUPLING o« O wa [0 peruacen R
— 34 COUPLING BOLTS o O NA repaces [
¢ ff% PBG ASSED B/ FALED =
3 PRESSVRETEST ® 3. LOWERRCO NUTES) o [ rerucen [
10 COLOURCODED ves O COLOUR 3. LOWERRODSTOPPNPLATE oK [J WA rerucen [
i 7. VALVE BALL BEALIS) o [ wa [ rerucen [
11, HYDRANTPAINTED ves [ COLOUR, 38. VALVE BALL BOTTOM o« O REPACED [
o P 3. VALVEBALLRUBBER o« O rEFLACED [
12 HYDRANTPUMPEDOUT  YE° el No o2 40 VALVEBALLTOP o« O wa ) rerace [
w7 41, MAINVALVE SEAT o O repuace (]
13 GROUND FLANGE weey someo O makng L 42 MAIN VALVE SEAT SEALLS) o« O rerucen [
souo [ wa O saraged L 43, DRAINVALVE o [ merLAceED [
14 REQUIRES BARREL EXTENTION wna O 4. DPAINVALVESEALE) o O neruacen [
45. DRAINVALVE PORT(S) o« ) cenen O  rerucer [
15 PUMPERNOZZLE m%/ PE #8. DRAINVALVE COTTERPINS) o {7 wa 3 reracer O
NO P 41. LONERBARREL o [J reracen [
6 NOZZLE RRENTATION ox[_"_?/ —— 4. | OWERBABREL FLANGELS) o O3 wa O mepacen [
P 49. UPPERBARRE. ok [ REPLACED [
17. TRAFFIC BOLLARDS o O WA B/ scocicss 50 UPPERBARAE. FLANGELS) o« O va O remace [)
oamppen O3 e B1. BARREL EXTENTION(E} ok O wa [ aepace (]
EDB 52, FLANGE GASKETTS) o O wa [ mesLacen [
w( B3 FLANGEBOLTE o [ wa 3 reruacen [
- 84, BOOT o [ wa O mepacer [
CUSTOMER REPRESENTATIVE: BE. NOZLE(S) ok [0 recavuen [J REPLAcED [
88. NOZIZLE CAP(S) o [J pepucm_l:}
J ; ] Vi / &7 NOZZLE RETANERS) = 0 wa ) merircen [J
COMMENTS: MC lém/ &8 TH o [ f\
24 . - 7 8 il x O Y
< 27 BL 0. - ok ] O
B1. s o« O d
&2 e o O O
o o [ a




HYDRANT OPERATION SATISFACTORY |

A-1 HYDRANT SERVICES LTD.

550 Coronation Dr., Unit # 18
Scarborough, On. M1E 4V1
(416) 282-1665
1-888-349-2493

HYDRANT OPERATION DEFICIENCY I

C

— 2
T e A T L T
SERVICEADDRESS: 7/ [ 4 0}&{ /,{M‘Lal /éwa HYDRANT MAKE: /

; A R Zlﬂﬁé 2 /Q?
‘ ANNUAL PREVENTATIVE MAINTENANCE (APMp) ADDITIONAL WORK
1. SECONDARY VALVE M x cLosen ) 10, BONNETCOVER o [ wa 0 merwee O
oAt _onorvisae 0 ossesaaie [ 19. BOMNETBOLTE o« [J wa [ merace [
‘ ORE/ OKB/ teectis 20. BONNET o ) RePUACED [
2 HYDRANTOPERATION o oeaculr novemaze T 21. BONNETSEAL ox ] seraces O
_ wer [ AMT. OF WATER 72 OPERATING AT o O reraced [
: 2 CHECK BARRELFORWATER wg// 7). QPERATING NUTO-FING(S) o O wa [ rerack [
. CHECKCAPGASGETS o Q/ 0 24, ATUFFING BOX o [ = rEPACED [)
L~ P 25, THAUSTBEARING x O A repacen [
i & GHECKNOZZLES & THREADS e ns 7 ez O 26, BEARNNG HOUSING o« [ reraced [
Leaxing [ _ eacen [ saanoz 2. BEARING HOUBHNG BOXTS o [ neruaced [
) §  LUBRICATE HYDRANT msD/ noresouren [ A_rouahg corn o ) —_— rersce O
- 20. MOUSING COVERBOLTS o O 8 rrucd O
EI/ 30. BEARING HOUBING SEAL(E) o O [ repuacen [
1. LUBESCREW o mssmg [ rerucen O =
. 31, UPPEROPERATING ROD o O repucen [
) . LOWEROPERATING ROD ok [ reracen (]
( b ALOWTEST '7\/}’ ot qqg UsaPM 33, RAODCOUPLING o« OJ wa [ meruceD |
¥ PRESSURETEST e ST/ rsc paseeo [ FALED M cOUPNABLTE x O na [0 merced Ly
3. LOWER FOD NUT(B) o« [J rerAcED [
16, COLOURGODED ves [ coLouR 3. LOWERRODSTOPPNPLATE Ok [ na [ repucen [
NO 37, VALVEBALL BEAL(S) o« O wa 01 reruce [
1 Y DRANT PANTED ves [ COLOUR 35, VALVE BALL BOTTOM o [ : seruscen [
NO . VALVEBALL AUBBEA o [ remaces [
ves D) o 40, VALVEBALLTOP o [ wa 00 meruce [
® TPUMPEDOUT WAB/ ° 41, MAINVALYE SEAT o [ repacen [
13, GROUND FLANGE sarery O puren O Eanna L 42, WAINVALVE BEAT SEAL(S) o O repacen O
soup w O camaces 43, DRAINVALVE ex [ reruaced [
14, REQUIRES BARREL EXTENTION wa O 44 DRANVALVEBEALE) ox [ reruacer [
45. ORAINVALVE PORTS) o« [0  oceaseo [ rerucen [
15, PUMPER NOZZLE vesg/ o 48, DRAINVALVE COTTER PINE) ox O wa 3 Rerucen [
NO 47. LOWERBARPEL o« [ repacen [
16, NOZZLE ORIENTATION ch/' A 40, LOWERBARREL FLANGEL(S) o wa 01 merwcen [
- 49, UPPERBAPAEL oK [_:_I _ reruacen [
. Tramcpousrs ¢ = O . B/ receisss O 50 UPPERBARFEL FLANGEIS) o« O wa O meracer O
., oaygeo O la W e 51, BARAEL EXTENTION(E) o« 'O wa [ reruscen [
' SEMVICED BY~ E2 FLANGE GASKETS) ox [ wa O repuaced [
i B). FLANGEBOLTS = O wa O merucen D)
L, 4. BOOT oK g_ wa O meracer [
' CUSTOMER REPRESENTATIVE: B5. NOIZLE(S) oK g recavued 1 rerucen [
: 56. NOZDLECAPE) o O resacen [
o 57. NOZZERETANERS) ™« O wa ] remacen O
(; ; COMMENTS: S0 ToER o« O =
i~ & T-Fn o [ L
' 80, TT-w o [ g
1. TeER oK g_ |
¥ @2 T=®T oK D D
i 80 neiE o« [ Q




A-1 HYDRANT SERVICES LTD.

550 Coronation Dr., Unlt # 18
Scarborough, On. M1E 4V1

(416) 282-1665
1-888-349-2493

HYDRANT OPERATION SATISFACTORY £
HYDRANT OPERATION DEFICIENCY C

HYDRANT LOCATION: =,

cusToueRNave: 7,1y pvifl M 22
SERVICEADDRESS: 2/, f o+ 0 &,{ W / g | HYDRANTMAKE: /A,{/K
oate: (Vg 23 /7€
ANNUAL PREVENTATIVE MAINTENANCE (APM) ADDITIONAL WORK
1. SECONDARY VALVE ox O cLeiEs o 18, BONNET COVER o [ wa O weraces O
LOCATED _MOTVISIBLE eeeraeie £ 19, BONNETBOLTS o [ wa [  reruacen [
2 HYDRANTOPERATION . . teaa O 20, BONNET o« [ rerace [
o O prrcut [ rCPERASLE T 21. BONNETBEAL o [ RePACED [
e . AMT. OF WATER Z2._OPERATING NIT x D RepiaceD [3
oAy _ 23, OPERATING NUT O-RING{S) o« O N fePACK [
o CHECK CAP GASKETS oxa/ O 24, STUFMING BOX o« O A REPLACED D_
P - 28, THRUST BEARING o O N rePLAcED [
5 CHECKNGZZLES & THRAEADS ox Bl e O teeze 2. BEARINGHOUSING ox e O rercen [
Leaxing [ Lesoen [ samagez 27. BEARING HOUSING BOLTS o« O w0 rerpced [
¢ LUBRCATE r mB/ or 5 O 20 HOUBING COVER oK [_:_I wa O rePacEn [
P 25, HOUBING COVER BOLTS o O wa O reracen [}
2 LUBE SCREW ox|3/ O oD 20, BEARSNG HOUSHG SEALIS) o [ wa [ REPLACED [
’ 1. UPPER OPERATING ROO o« [ seruacen [
:) R 2;1 Q ?—’R 2 LOWEROPERATING AIOO o« O REPLACED P‘\}
~ - — 3. ROO COMPLING o« O wa O REFACED (..~
e PRESSURETEST @ S 3 rac o B/ caer T M. COUPUNGBOLTS o« O wa [ REPLACED Q
. LOWERROD NUT(S) o« O REPLACED [
10, COLOURCODED YEBS/ CoLER 3. LOWERROD STUP PINPLATE o« O nma [ merucen [
NO ¥7. VALVE BALL BEAL(S) o O wa [ rePaceD [
< 11 HDRANTPANTED ves O coLoun. 3. VALVEBALL BOTTOM o [ Aepacen )
NO ¥, VALVE BALL RUBRER o« 3 reraceEd [
12 HYDRANTPUMBEDOUT  YES B/ D 40. VALVEBALLTOP o« [0 nva [ reraced [J
NA Pl 41, WAINVALVE BEAT = J rEPLACED [
13 GROUNDFLANGE —y purer [ Zanns 42 WAINVALVE SEAT GEAUS) o« O perced [
BDL!DD WA D cakagED 43, DRAINVALVE oK D REPLACED D
14 REGUIRES BARREL EXTENTION wa O 44. DRAINVALVE SEAL(S) o O reraceo [
45, DRAINVALVE PORT(S) ok [0 cwames O acpaces [
15 PUMPERNOZZLE YESB/ - Sf 48, DRANVALVE COTTER PINS) o [ wa [0 mepuacen [
- &7. LOWERBARREL o O fmepaces [
18 NOZZLE ORIENTATION o [3/ mrecsEs 4B, LOWERBARREL FLANGE(S} o O na [J repLaceD [
P 49. UPPERBARREL o [ reruacen [
mmmms ..Dc . 50 UPPER BARREL FLANGE(S) o« wa 1 reraacen [
81, BARREL EXTENTION(E} o [] wa O repuacen [}
ICEDB 52 FLANGE GABKETIS) o [ wa O REPLACED g
51 ALANGEBOLTE e [0 wa O repuaced [
54 BOOT o [ wa [J remaceo [
CUSTOMER HEPRESENTATIVE 8. NOZZLE(S) o [J mecavued [ repuaced [
88. NOZZLECAP(S) o (O serpaced []
57. NOZZLE RETAINERIS) o [ wa O] pervscen [
) COMMENTS: B x O { J)
u. - m D t;
80 - o [ O
§, o o 1 )
82 Sre o« [ o
8y .- = D D



1
E SE

HYDRANT OPERATION DEFICIENCY

A-1 HYDRANT SERVICES LTD.

550 Coronation Dr., Unit # 18
Scarborough, On. M1E 4V1

(416) 282-1665
1-888-349-2493

HYDRANT OPERATION SATISFAC lDRYf |

[

c

-
CUSTOMER NAME: / W

Z

HYDRANT LOCATION: w

SERVICE ADDRESS: ;&, / A 0

Eond Ayt

HYDRANTMAKE/(/,/[?_

o Dep 235

ANNUAL PREVENTATIVE MAINTENANCE (APM) ADDITIONAL WORK
1. BECONDARY VALVE M x @ coses [ 18, BONNET COVER o« O wa O merace O
woatp _norvises 0 worzmses [J 19, BONNETBOLTS o [ wa [ reracen O
2 HYDRANTORERATION onf’_'], oK B/ weaxa [ 20. BONNET o O reracen [
o [0 owrrcut [ woreras [ 21. BONNETSEAL o« [ reruacen ]
4 CHECKBARSEL FORWATER wer [ AMT. OF WATER 22 OPERATING NJT o« 0 repacen [
DRY - 23, OPERATING NUTO-RINGIS) o [ ] rerack ]
4 GHECKCAP GABKETS oK B/' reraceD O 24_STUFPNG BOX x O wa O] reracen []
P P 25 THAUST BEARNG x [0 wa 0 reruce [
& CHECKNOZZLES 8 THAEADS o T =d weose L] _BEARNG HOUTNO o O na ) rerace [
weaang weaoen (O cavages 27. BEARING HOUSING BOLTS o O e REPLACED []
. L T HYDRANT mIZ/ or 0 20, HOUSHIG COVER ok [] w0 reruacen [
veRe P 25 HOUSING COVERBOLTS o O wa [ meracen
) LUBE SCREW m[j/ O o ) 0. BEARING HOUSING SEALIS) oK g wa O pEPACED [
3. UPPEROPERATING ROD o« [ reracen [
i 22 LOWEROPERATING ROD o [ REPLACED [
8 FLOWTEST /‘-/ POt (ﬂq&/ uSaPM o ——— ] o D e ?,u
o rressorTest @ A1Ld reo eassep B Facks M commenT o O wa O] peraced [
36, LOWERRCDNUTIE) o« O rePAcED [
16, COLOURCOOED ves O COLOUR, 2. LOWERRCOSTORPANPLATE ok [ wa [ eerucen O
- NC ¥7. VALVEBALL SEALIS) o« O na O reraced [
11, HYDRANTPAINTED ves OJ COLOUR 3. VALVERALL BOTTOM o O repaced [
NO M. VALVE BALL FUBBER o« O REPLACED g
12, HYGRANT PUMPEDOUT YEB D/ w 40, VALVEBALLTOP ox [ wa [} reruacen [
NA 41, MAINVALVESEAT o [ . reracen [
sarery O sunEn L) waons &2, MAINVALVE SEAT BEALE) > [ REPACED [
13, GROUND FLANGE mm/ e U DAMAGED T . DFARIVALVE = [ ecen L)
14 REQUIRES BARFIEL EXTENTION wa O 44 DRAUNVALVE SEALIS) = O repaced [
45. DRANVALVE PORT(S) oK l:_l aesren [ MEPLACED g
15, PUMPERNOZIE mg/ TYPE 45, DRAINVALVE COTTER PINS) o« 0 na [J  peruacen [
NO 47. LOWERBARREL o [ repucer [
18, NOZZLE ORENTATION oK M mproreR 4. LOWERBARRE. RLANGES) x 0 O reruce [
- 45, UPPERBARFEL o [ _ repuacen [
7. TRAFFIC BOLLARDS ox [ Mﬁ 0 50 UPPERBARREL FLANGEIS) o« O 0 reruce O
e Daiagep [ 3. BARPEL EXTENTION(S) o [ O werucen [J
ICEty./ 82, FLANGE GASKET() o [ repLAcED [
8. FLANGEBOLTS o [} reracer [
- 54 BOOT ox [ wo O] seracen [
CUSTOMER REPRESENTATIVE: . WoTnE®) o 0 _recanen [)_mece O
50. NOZZLECAP(S) o [ repaced (]
57, NOZZLE PETANERS) x [ wa 1 seruaced []
{ . COMMENTS: s LThTh o [ m}

o 8. TeER o« O (

0, TR o« O [}
8. ok o [ 0
2 TR o [ 0
[+ A [» D D

sl T



HYDRANT OPERATION SATISFACTORY [
HYDRANT OPERATION DEFICIENCY

A-1 HYDRANT SERVICES LTD.

550 Coronation Dr., Unit # 18
Scarborough, On. M1E 4V1
(416) 282-1665

1-888-349-2493
A
e T Al T oo T Annizn Dot
HYDRANT MAKE CL?’

SERVICEADDRESS: 7/, 1y 0,&/ /W[ 44,6
dearbppa

C

F]

)

ANNUAL PREVENTATIVE MAINTENANCE (APM) ADDITIONAL WORK

s stconoARvVALE S AT e d ciosen O 18, BONNETCOVER o O wa [ merucer [

wearen __worvisae [ wcserae [ 9. BONNETBOLTS ox O wa 0 meruacen [

2 HYDRANT OFERATION oR E/ oK 3/ zaea O 20, BONNET o« O seruacep [

o [ owmcuLt [ INCFERAELE 21, BOMNETSEAL ™ L] REPACED [

3 CHECK BARAEL FORWATER wet [ AMT. OF WATER 2. OPERATINGRUT o [J repuaced [

oAy o 23, OPERATING NJT O-RINGIS) ex [ wa O repack [

4 CHECKCAP GASKETS o m/ reracen [ 4. BTURFING BOX o« [J 0O  rerace [

- v 25 THRUSTBEARING o« wa [J reraced [

5 CHECKNOIZLES & THREADS B =d LeSiE 20 BEARRG ONd *x 0 v repuacen [

v 0 - weoeo O saszzn 27, BEARING HOUSING BOLTS = [} A repusceD [

b LUBRICATE HYDRANT vl:sD/ N 25, HOUSING COVER ox [ WA reracen [

. 29. HOUSING COVER BOLTS ok [ WA, fePACED [

7. LUBE SCREW OKB/ mssng [ reriacen [ . _BEARING HOUSING SEALE) o« [ NA repaced [

: _ 31. UPPEROPERATINGACO ok [ repacer

o FLOWTEST /g\ oo /1 L/L/ ” 32 LOWEROPERATING ADD o O pepLACED [

— 3). RODCOUPLING o« [ na O reraceD b,

§. PRESSURE TEST eSS eso - FALES i M. _COUPLING BOLTS ox [ 0O  reruce

2. LOWERRODNUT(S) o repacer [

10, COLOURCODED ves O] COLOUR 3. LowsaroosTorPeaTE ok [ wa ) Peruced [J

NO 37. VALVE BALL SEALIS) ok O wa O repacen [

11, HYDRANT PAINTED ves [ COLOUR 35, VALVE BALLBOTTOM [ 4 D REPLACED D

KO 3. VALVEBALL RUBBER o merucep [

12 HYDRANTPUMPEDOUT  TES %’/ N 40 VALVEBALL TGP o« B wa [ reracen [

NA e 417 MARN VALVE SEAT o O pePLACED []

13, GROUND FANGE sarery L) e LEaiNG 42 MAWNVALVE SEAT SEALIS) o« (] REPLAGED [

sour [ wa O CAMAGES o DRANVALVE o O e O

14, AEQUIRES BARRE: EXTENTION wa O 44. DRAINVALVE SEAL(S) o [ REPLACED []

45, DRANVALYE PORT(S} oK ;I_ cusanen [ reruacen [

15, PUMPERNOZZLE ves L TYPE 8. DRAINVALVE COTTER FINES) o« [ wa ] rerucen O

16, NOZZLE ORIENTATION oxlﬂ/ MPROFER Lo 45, LOWER BARREL FLANGE(S) o Q wa O reruces [

P 40. UPPERBARFEL ok [J rePLaces ]

17, TRAFF: o [ N Z/ TootLosE L 50 UPPERBARREL FLANGE(S) o [J wa O repucen [

/Q% pamacgp [ A 51, SARRELEXTENTIONS) o [ wr [ eerwcen [

SERVICED BY. B2 MLANGE GASKET(S) o [J wa O REPLACED [

55. MANGEBOLTS o [ wa [ merucen O

4 54, BOOT o« 0 wa O repuacen [

CUSTOMER REPRESENTATIVE: 55 NOZZLE(S) ok [ mecavuen [ reracen

55, NOZZLECAP(S) oK [_'__'j repaced [

] 57. NOZILE RETAWER(S} ok O wa O repuacen [
‘D CO'I'MENTS: BA e oK Q (r;)

s e o O &

80. T o [ O

81, e o« O [m]

& e oK D D

o, o [ 0



A-1 HYDRANT SERVICES LTD.

550 Coronation Dr., Unit # 18
Scarborough, On. M1E 4V1
(416) 282-1665
1-888-349-2493

HYDRANT OPERATION SATISFACTORY (4
HYDRANT OPERATION DEFICIENCY O

C

1 W

. F j—
wommrocanon 77e, ) dosana Koo

SERVICEADDRESS: 7/, /4 &4 / M /éw, HYDRANT MAKE: /4(//(
TE:
M o Nea 234Y
ANNUAL PREVENTATIVE MAINTENANCE (APM) ADDITIONAL WORK

1. SECONDARY VALVE o O cuesen O 18, BONNETCOVER x« 0 wa O3 merace [

LOCATED  NOTVIBRLE INGPERABLE 15, BONNETBOLTS o O wa [0 mepaced [

2 CPERATION R o B ks D 20. BONNET repaced [

o O owrcwT [ mepeasee ] 21. BONNETSEAL o [} rEPLACED L)

3 CRECKBARRELFORWATER WE/‘—““W‘TE’" 22 OPERATING MIT X repaceD [

DRY 23. OPERATING NUT O-PINGIS) | reracxk [

4 CHECKCAPGASKETS oK E/ reruacen [ 2 _Srurmasct — w0 rerace [

- - 25, THRUSTBEARING oK wa O reraces [

i \ CHECKNOZILES & THAEADS oxPT ws 7 teesz o 26 BEARSNG HOUSING wa 0 RERacED |
weacne O weapen [ CAMRGED 27. BEARING HOAIBING BOLTS WA mca:ﬁD_

: e LURRCATE ves D/ ot o 20, HOUSING CONER oK wa O] reracer [
: - 20, HOUBING COVERBOLTE oK wa [ nepaced 1

. REPLA

) LUBE SCREW oxD/ - O =0 30, PEARING HOUSING SEALIS) oK NA cmg

o 3. UPPEROPERATING ROD o repacer [
: P - 2 o . LOWEROPERATING ROD REPLACED [
@ ped Y 4K o L
N B FLOWTEST d Al 32 AODCOUPUNG o wa O mcm?
9. PRESSURETEST @ 5 g PSIG PASSED B/ Facen [ 3. ooumigeotT s 4 s ) RERACED E—!W

3. LOWERRODNUT(S) oK meracen O

10, COLOURCODED ves O} COLOUR 3, LOWERAOD STOP PNPLATE ox wva 0 sesuacen O

NO 7. VALVEBALL BEALIS) o wa O mcmg

N 11 HYORANTPANTED ves O coLo 30, VALVE BALLBOTTOM o rePceD [
NO 3. VALVEBALL RURBER o rePaced 3

s2 WYDRANTPUMPEDGUT  YES %/ o 40, VALVEBALLTOP o« [ wa [ repacen [

NA P 41, MAINVALVE BEAT oK merLaced [

19 GROUND FLANGE — suren O EALS 42. MAINVALVE BEAT BEALIS) o repLACED [

8OLID D WA LAMAGED 4). DRANVALVE oK D PEFLACED D

14, RECUNRES BARREL EXTENTION wa O 44 _DRAINVALVESEALEE) o« O repurcen [

- 4. DRAINVALYE PORTIS) o« [ cusarm | rRepaced [

15 PUMPER NQZILE ves @ Tvre 57 45, DRAWVALVECOTTERPINIS) o« O wa [0  reruces

wD 7. LOWERBARREL o reracen [

16. NOZZLE GRIENTATION o D/ mprores 40, LOWERBARREL FLANGEIS) o wa [  reruacen []

7 43, UPPERBARAEL o ferLacen [

1 BOLLARDS o« [ N B/ teocess O 30 UPPERBARFIEL FLANGE(S) oK wa O] rerucen [

}wr\ _oaagep O B, BARREL EXTENTION(S) oK wa O] rerACED [

H SERVICED BY, 52, FLANGE GASKETTS) o« wa O reraced [
,E M 53, FLANGEBOLTS oK wa [} resuaced [
. s 54, BOOT oK wa O mg

CUSTOMER REPRESENTATIVE: % NOIRED) o O reaoes O rerace O

i S8 NOIZLECAP(S) o perLAceED [
= 57. NOZZLE RETAINERS) oK wa [0  reracen [
.CJ' COMMENTS: s tocn o !
B IRER [= 4 JL )

80, TT=Em oK ﬂ

1. =B oK D

‘1 82 Or=Ew oK g
B 0. r oK D D




HYDRANT OPERATION SATISFACTORY E
HYDRANT OPERATION DEFICIENCY

A-1 HYDRANT SERVICES LTD.

550 Coronation Dr., Unit # 18
Scarborough, On. M1E 4V1

(416) 282-1665
1-888-349-2493

C

¢

CUSTOMER NAME: M // m %

SERVICE ADDRESS: 3(0/4 /)é{ W/M
sdnlaonil

rd
ANNUAL PREVENTATIVE MAINTENANCE (APM) ADDITIONAL WORK

1. SECONDARY VALVE o« O ciosen 18, SONNETCOVER o [ wa O rerucen O

LOCATED _ NOTVISILE _yoreraple [ 19. BONNETBOLTS ox [ wa [ reruace O

2 HYDRANTOPERATION - x 7 s O 20, BONET o LJ — |

o [ orrcuT [ NCPESAZLE T3 21, BONNET SEAL o« rerpaced [

3 CHECK@ARRELFORWATER W%/M-“W‘m R _OPEAATING MIT o O repuaced [

DAY - 23, OPERATING NUTO-RINGIS) ox O na [ pepack [

4 CHECK CAP GASKETS OKB/ repuaced [ 2 STUPPRRGBOX o O e rercen L

/ - 25. THRUST BEARNG o O wa O REFACED [

5 CHECKNOZZLES & THREADS o[ ws B cesE 2 EEAPNG HOUSING o [ s O repace [

waxena [  LEADED O SAMAGTD 7. BEARSNG HOUSING BOLTS oK l;l_ wa [ REPLACED g

28, HOUSING COVER o [ wa O repLaceD [

8 LUBRICATE HYDRANT mB// norreaured [ e ——— o o O oo )

. LuBE SCREW o E'( 0 repuacen O 0. BEARING HOUSING SEALIS) o [ wa O fePacen [

’ ss 1. UPPEROPERATING POD o« REPLACED [
D ’_'f{ ﬁ,iﬁ 7 32 LOWEROPERATING ROD ox [ repaced [
b FLOWTEST proT — USGPM . ACD COUPUNG o 3 wa 3 rePAGED {
% PRESSURE TEST c.3'_'-i PEG PASSED B/ BALED M. CoUmMOBOLT o« O wa L] remaced CF

_ 3%, LONERRACDNUTIS) o« O reracen [J

0. COLDURCODED ves O COLOUR, 3. LOWERROD STOP PRVELATE ox [J wn O merucen [

NO ¥7. VALVE BALL BEAL(S) o« J wa 3 reracts [

11, HYDRANT PAINTED ves [ COLOUR 3. VALVEBALLBOTTOM o« O remaced [

NG 3. VALVE BALLRUBSER o« O meeacen [

12. HYDRANT PUMPED OUT "Esg/ a 40 VALVEBALLTOP x D wva O mepscen [

NA e 41. MAINVALVE SEAT ™« O repacen [

13, GROUNG FLANGE weev 7 evnen OJ R 42 MARIVALVE SEAT SEALIS) o 3 repacen [

soun [ NA R i 43, DRAINVALVE o O repuaced [

14 REQURES BARREL EXTENTION wa O 4. DRANVALVESEALE) x O] reprce [

— . 45. DRAINVALVE PORT(S) ox [ cuaneo O merucen O

15, PUMPER NOZLE ves O vee D7 48. DRAINVALVE COTTER PRS) o [ wa [J  reracen [

oD - 47. LOWERBARREL o« [] reruacer [

16 NOZZLE ORIENTATION o B/ MFRGFER 4. _LONERBARREL AANOES) o« D wa (1 rerucen [

o 4. UPPERBARREL o« O _ repLaceD [

- | /”iiqﬂ:zs - 30 UPPERBARREL FLANGES) ox [ wa [0 meracen [

WDMM_Q&DD , 51, BARREL EXTENTION(S) o= [ wa 1 repacen [

nwcsn}v/ /| L/ 5. FUANGE GABKET®) = O wn 0 reruce O

. 53 FLANGEBOLTS ok [J wa O REPLACED [

; 54 BOCT o m_[_j aepaced [

CUSTOMER REPRESENTAWE: 88, NOZZLESS) o [ recanxeo [J repacen [

' 86. NOINLE CAP(S) o« O meracen [

7. NOZZLE RETANER(S) ox {1 wa [ rerce 1)
_J COMMENTS: = i > O .
e o [ g_,,}

&, - o O g

(28 - o [ _E_]

62 = o O3 Q

0 ox O O




HYDRANT OPERATION SATISFACTORY {
HYDRANT OPERATIONDEFICIENCY [

A-1 HYDRANT SERVICES LTD.

550 Coronation Dr., Unit # 18

Scarborough, On. M1E 4V1

(416) 282-1665

1-888-349-2493 C

N
e
CUSTOMERNAME: / W //f &%0 % HYDRANT LOCATION:
/.
SERVICE ADDRESS: HYDRANT MAKE:
2el4 0/0/%/44/6 DRANTMA /} 7%
L oare: /) or 2%
ANNUAL PREVENTATIVE MAINTENANCE (APM) ADDITIONAL WORK
1. BECONDARY VALVE e O cicsen O 13. BONNETCOVER : o« 0 wa [ meracen [
. LOCATED ANOTVIBEE ecprsee O 19. BONNETBOLTS o O wa [ reruce [
2 HYDRANTOPERATION N-d x B s 2 2. BOMNET x O repacen [
o O orricuT [ wepgeanE T 21. BONNETBEAL ox ] repacen [
s erecxsannesrorwater WET LD AMT.OF WATER 22_QPERATING NUT o [ REPLACED [
ORY - 23, OPERATING NJUT O-FING(B} oK Q wa O pEPacK [
4 CHECKCAPGASKETS oK E/ repuacen [ 24 STURPNG BoX x 0 v [ FERACE E]-
- L 25, THRUSTBEARING o O wa O aeraced [
: . crmcx S8 THREADS T e i o 78 BEARING HOUSING o O wa O repacer [
eman O weaoen O seeagEz 27, BEAFSNG HOUSING BOLTS o ) NA meracen O
{ 5. LUBRCATE HYDRANT vn.B/ notRecuiren [ o rousmeco= o oxO = reracen [
i P 20, HOUSING COVERBOLTS oK {;] wa [ reracen [
7. LUBEBSREW DKD/ ussna L] rereacen [ % sEARNO oSO RS o [ wa T rersced L]
3. UPPEROPERATING FICD o« O aeracen [
}8 . LOWEROPERATING ROD o« [ reruced [
C? & FLOWTEST /% prTOT . o’/ uUSGPM P > O oD e P
o PrcsurETEST © 3;! o aseED B/ s O 34 COUPUNGEBOLYS - o« O wa [ REPVUACED g
3. LOWERROD NUT(S) o O reracen [
10 COLOURCOOED ves O COLOUR 3. \oweRRoosTOPPWAUTE ok [ wa 0 reracen [
’ NO 7. VALVEBALL 8EALIS) o ] wa O repacen [
1. HYDRANTPAINTED ves [ COLOUR 34 VALVEBALL BOTTOM o [ meracen [
NO M. VALVEBALL RUBEER o« [ Pepoacen )
12, HYDRANTPUMPEDOUT  YE g/ e 40 VALVE BALLTOP x 0 wa [0 mepuacen [
A - 41. WAIN VALVE BEAT o~ O repuacen [
13 GROUNDFLANGE aery O pren (7 = = 42 MAINVALVE SEAT SEALIS) ox repcen [
soun [ na O TAMAGED 4). DRANVALVE o [ reracep O
14, REQUIRES BARRAEL EXTENTION wa O 4. DRANVALVE BEALE) x 0 reraced [
45. DRAINVALVEPORTS) o« O ocmwer O mepuacen [
R — mg/ TYPE 45. DPAINVALVE COTTER PINIB) x [ wa O merace O
NO _ 47, LOWERBARREL ox U reraced [
. 16, NOZZLE GRIENTATION oK B’/ “APRCPES 48, LOWER BARREL FLANGE(S) o Q_ wa O reracen [
I e 4. UPPERBARPEL o [] REPLACED g
{ . m‘g/'/‘_g/_\d;:oﬁ - 50 UPPERBARREL FLANGE(S) o O na 3 reruacen [
/TF & DAMAMED 51. BARREL EXTENTIONS) u('g wa [ rerucen [
! S@Eiﬁ% B2 FLANGE GABKET(S) o O wa repusced [
s 53, FLANGESOLTS o« O wa [J repacen J
% 54, BOCT o« O wa [J  reruacen [
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HYDRANT OPERATION SATISFACTORY L

HYDRANT OPERATION DEFICIENCY

A-1 HYDRANT SERVICES LTD.

5§50 Coronatlon Dr., Unit # 18
Scarborough, On. M1E 4V1
(416) 282-1665
1-888-349-2493

G

cusmmenmazm /L/ m ~

HYDRANT LOCATION: %Ii EZ 125' :.ZZ‘;{
SERVICEADDRESS: -2/, | 4 0 ﬂ /5?, _(/ /é% HYDRANT MAKE: /O[ [L ?.
Lndroegl | > Dee 3378
ANNUAL PREVENTATIVE MAINT ENANSE (APM) ADDITIONAL WORK
1 sewmvm-em cx[?' cwoseo L |~ 18 BoweETCOVER ox O na [0 peruces O
wocatep  worvisae [0 noremasie T o sowersars o [J o O meruce [
oR B‘/ oK |3/ e [ 2. BONNET o [ reraced
2 HYDRANT OPERATION o O pemcult ) +operagE ] 21, BONNETSEAL oK ;I pepacen [
s creckeamazirorwaren WET L7 aum.oF waTeR % OPERATROIT x B RepAce [
‘ L 23. DPERATING NUT O-RING{S} o [ wa O repack [
24, STUFRNG 80X o [ w [ rerAceD )
4 CHECKCAPGASKETS oK 13// repuacen [ P — = ] s Ry
WZZLES & THAEADS DMB/ RS E, LOCSE ) 26, BEAFING HOUSING >« O wa [0 repuacen 0
3 crEe =t Leaxna [ LEspep [ DAMAGED T 27, BEARING HOUSING BOLTS o wa O repacen [
8 LUBRICATE HYDRANT vesE/ norreaueen [ - _HOUSKG COVER >« O wa O rersce O
- 8. HOUSING COVERBOLTS o [0 wna [ reracen [
ET/ 0 ) 20. BEARENG HOUBING SEAL(S) oK g wa O REPLACED g
7. LUBE SCREW ) , cn(’ MSSING PEPLACED PO e—— = 0 e O
] /"ééﬂﬁ in_{ erroT A2 LOWEROPERATING ROD o O REPLACED l:l
- ALOWTEST — : . AOGCOUPLING ok [ wa [J REPLACED { _}
9 PRESSURE TEST cafj PG PASSED B/ Fanen O 34 _COuPING BOLTS o OJ v O REPLACED g
. LOWERRGD NUT(S) o [0 rePAcED [
16, COLOURCODED yes O COLOUR 3 LowgrRcoBTORPANPUATE ok [ wa O peracer O
NO 37, VALVEBALL BEAL(S) o [ wa [ REPLACED []
1. HYDRANTPANTED ves [ coLoR 30, VALVEBALL BOTTOM oK [;_3 REPLACED Q
‘ NO . VALVE BALL RUBBER o O MEPLACED g
12 MYDRANTPUMPEDOUT  YES g/ wo O 40. VALVEBALLTOP o O wa ] mepacen [
A - A1. WA VALVE BEAT o [J reracen [
+3. GROUND FLANGE wev 37 svren D) eaane [ 42 MAINVALVE BEAT SEAL(S) o [ reruacen [
' souo [ WA oamaso U &3, DRAMNVALVE ok [] repuAceD [
14, RECUFRES BARREL EXTENTION wa O 44 ORAMVALVE BEALE) o« O reracen [
45, DRAINVALVE PORT(S) o [0 ocesmen [0 Aerwacen O
15, PUMPERNGIZE ves [ TYPE 48, DRAINVALVE COTTER PIE) o [ wa 00  reruacen [
NO _ 41, LOWERBARREL e repacen [
18, NOZZLE ORIENTATION oxE‘/ I 3. LONERBARREL FLANGE(S} o« O wa [ rerucen [
- 4. UPPERBARREL o« [ reruces [
17. TRAFRC BOUWARDS MTOOCLOSE a f0_UPPERBARREL AR o« [ wa []  reruacen ()
—— DA Pl $1. BARREL EXTENTIONS; oK g wr O repacen [
?ETWICEDB 52. FLANGE GASKET(S) o [ wa O eeruce [
53 FLANOEBOLTS o ] wa (] reruacen [
y ,QC . BOOT o« an [ merace [
CUSTOMER REPRESENTATIVE: 5. NOZD.E(E) ok [0 recavuen [J repacen [
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— ) 4 ) . 4 E7. NOZZLE RETAINERS) o« J wa O reracen O
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HYDRANT OPERATION SATISFACTORY |
HYDRANTOPERATIONDEFICIENCY |

A-1 HYDRANT SERVICES LTD.

550 Coronation Dr., Unit # 18

Scarborough, On. M1E 4V1

(416) 282-1665 (
1-888-349-2493

CUSTOMEFINAME:M MM % ’ HYDMLOCA“ON:M %—M

SERVICE ADDRESS: 3& iy ﬂ b/ /f HYDRANT MAKE: /1/{ & ;L
DATE: :'é? 27 4?5/

ANNUAL PREVENTATIVE MAINTENANCE (AZM) ADDITIONAL WORK
i SECONDARY VALVE o y crosep L) 18, BONNETCOVER OK_I;l wa 0 reracen O
LOCATED NOTWISHLE noperaste [ 19, BONNETBOLTS o« [ wa O meracen [
HYDRANT OPERA om @ x B s D 20. BONNET = [ rerACED [
: TN ca 0 orrcaT ~orgmap s O 21, BONNET SEAL o« 3 REPLACED [
wer [J OFWATER 22, OPERATING NUT o []  mePaced [
3 CHECKBMRRELFORWATER D‘“'E/,‘m 23, OPERATING NUT O-RINGIS) ox [} w0 REFACK [
24, STUFFING BOX o [ 0O REPLACED )
& CHECKCAP GASKETS oK Q// _ rerLaced [ - =0 ol — I-j_
. B CHECKNOZZLES & THREADS w@ As B’ LCTSE 28, BEARSNG HOUTING oK !_:1 repACED [
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NO . VALVE BALL RUBBER e [ repacen [
12 HYDRANTPUMPED OUT YES B/ o 40. VALVEBALLTOP o [ wa [ RERACED [
hA e 41, MAINVALVE BEAT x O rePLACED [
11 GROUNDFLANGE sEry 37 sureep [ £ 42 MAINVALVE SEAT BEALIS) o [ reruaceD [
souo O3 na O ShASED 43. DRAINVALVE o« O rerucen [
14. REQUIRES BARAEL EXTENTION na [J 44 DRANVALVE STALLS) ox (3 repacen [
45, DRAINVALVEPORT(S} o 0 ceared Q RePuaced [
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HYDRANT OPERATION SATISFACTORY k&
HYDRANT OPERATION DEFICIENCY C

A-1 HYDRANT SERVICES LTD.

550 Coronation Dr., Unit # 18

Scarborough, On. M1E 4V1

(416) 282-1665 (\
1-888-349-2493 o

CUSTOMERNAME:/ HYDRANT LOCATION:
SERVICE ADDRESS: 35?/ A4 0 W M HYDRANT MAKE: /4&?*
Leonlriragl | = jdee 23/
/
ANNUAL PREVENTATIVE MAINTENANCE (APM) ADDITIONAL WORK
— =
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- - 2. THRUSTBEAFING o« [0 wa O reraces [
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. —= VSGPN 2. ROD COUPLING o« O wa [ repucen [ 3
» PRESSURE TESY c.&’im PASSED B/ FaLEs M COUPLAGEBOLTS . * O v erced (1
36. LOWERROONUTES) o« 0O rePLACED (]
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HmaANTOPERATBNSAWAcronY i
HYDRANT OPERATIONDEMCIENCY

A-1 HYDRANT SERVICES LTD.

5§50 Coronation Dr., Unit # 18
Scarborough, On. M1E 4V1

(416) 282-1665 (-
1-888-349-2493 . -
f N
CUSTOMERNAME: /7 WZ;? //!ﬁg I%,:, mMmewwﬂa" ;Z ﬁQZ !i _/‘]zzﬁ
E DDRESS: - :
SERVICE ADD )é',p‘ HYDRANT MAKE /b{(h
e Qo 23 /9%
ANNUAL PREVENTATIVE MAINTENANCE (APM) ADDITIONAL WORK
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wer [ AMT. OF WATER 72, OPERATING NUT o« O repuacen [
3 CHECKBARREL FORWATER onvE/, 23. OPERATING NJT O-RENG{S) o [ wa [J repack {1}
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25, THRUSTBEARING o [ wa O PEPLACED [
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) NO 37, VALVEBALL SEALIS) ok [ wa [ repaced [
11, HYDRANT FAINTED ves O COLEUR 3. VALVE BALL EOTTOM o O repuacen [
» o 3. VALVE8ALL RUBBER x 0 reraceD [
 HYDRANT YES o 40. VALVEBALLTOP ox [] wa O rerusces O
? FunFEOOIT wAB/ o 41 MAINVALVE BEAT o« 0O REPLACED []
13 GROUND FLANGE saseTv snen B = = 42 WANVALVE SEAT SEALIS) x [ AEPLACED [
souo [J O ANAGED 4. DRANVALVE o O reruacen [
14 RECUIRES BARREL EXTENTION wa O 4._DRANVALVE BEALES) x [ rerurcen [
5. DRANVALVEPORT(S) ox [  oceweo [ meruace 0
15 PLMPERNOZIE vesg/ PE 48, DRAIMVALVE COTTER FIN(E) o« O] wa [0 rerucen [
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W ,‘{, gscg Coronm:oré Or., .;.Im! :'118
rbo: E &
A-1HYDRANT SERVICESLTD. 281668 o oo
SITE NAME ;W /L{éﬁo %D DATE 050 51/%?5’

LOCATEONM /5/“"% /¢/(/‘€— |

TEST DATA
TIME OF TEST /0 /5’a. +/ /qc H#IF
LOCATION OF TEST (FLOW) /a/u Wéﬂuﬂ 1})74%

(RES!DUAL}%__MM%—MM Mﬂ? #
MAIN SIZE N X g

STATIC PRESSURE S (2 rﬁgu
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VA WL A1 25 | A
2/ X QAT AL RS2 | 4D
A LA /L 122¢ 3z

135
130

124
120

Pt IO NN SO SRR

—

AN SRS S N

RO R SN SRR .

A

Y

[t ..

U B B

n

700 0 105G 1250 1350 1450 1550 1650 750 1850 1950 2050 2150 225G

500
O 200400 600 800 800 1000 !SDO 1200 1360 1400 1500 1500 1700 800 18900 2000 2100 2200

FLOW US. GPM.

COMMENTS. 'FchJ ST - RCUE

kS E
e

—_ .
o - %
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R Scarborough, Ont. M1E 4V1
i A-1HYDRANT SERVICES LTD. 28z-1885
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v [
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Wl ‘{P A-1HYDRANT SERVICES LTD. z%%?ﬁ;‘.i?%ﬁ',ﬁ!“‘t’,’
SITE NAME TO"W:&) /L{@ 20'$ DATE /{Dw &//qg
Location _ (e A Ojj{ /’JM&X /(/0‘6 S,
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e e 2lo”

Unit #18

rborough, Ont. M1E &4V1

; SITE NAME. T %U
3\ LOCATION el A 9/49{ W A,

JEST DATA
/7 30 svem.
LOCATION OF TEST. (FLOW)

(RESIDUAL)

TIME OF TEST:

MAIN SIZE % ‘M
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. or. it 1
A-1 HYDRANT SERVICESLTD. 2621688~
SITE NAME ;W /6/% Z ,
LOCATION Yl 4 0/,/0( M /44/{

TEST DATA
TIME OF TEST /g—';ﬁaﬂ# ;
/ 7/ /. 49

LOCATION OF TEST: (FLOW)

e e AUbS
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MAIN SIZE (ﬂ - "{ AMC'/\
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LOCATION 3ila 0

§50 Coronation Dr., Unit #18
Scarborough, Ont. M1E 4Vt

A-1HYDRANT SERVICESLTD. 2821865

W )4.-96
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TIME OF TEST
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MAIN SIZE
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550 Coronation Dr., Unit #18
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A-1 HYDRANT SERVICES LTD.

550 Coronation Dr., Unit # 18
1¢# Scarborough, On. M1E 4V1

 TEL: (416) 282-1665 (fﬂ}
FAX: {(416) 282-7702 o
1-888-FIX-A-HYD
Metro Toronto Zoo c/o
Paradigm Engineering Lid.
1300 Don Mills Road, Suite 235,
North York, ON
M3B 2W6
Attention: Mr. Doug Shields
416-444-5211
416-444-9222
INVOICE#: H9159-1
DATE: December 30/98
Customers'#: D.Shields
OUR JOB#. HI159
GS.T.# R100371152 ("“}
PS.T#: 85685569
TERMS: NET 15 DAYS
DESCRIPTION AMOUNT TOTAL
LOCATION: Metro Toronto Zoo
To bill for the following:
12 flow tests at $75.00 each 800.00
29 hydrant a.p.m.'s at $40.00 each 1.160.00
.00
G.S.T. 144.20
TOTAL AMOUNT DUE: $ 2,204.20









INVOICE

4204

/f rade Gas Services (Toronto) Ltd.

29 Golden Gate Court
SCARBOROUGH, ONTARIO MI1P 3A4

é( | @e) 2936742 Fax (416) 293.6765

ST #*R105339410
- TO
PARADIGM ENGINEERING GROUP INC. oare Jan 5. 1999 0B O,
1300 Don Mills Road, Suite 235 Jos NAME __Metro Zoo
—__ North York, Ont. M3B 2W6 JOB LOGATION
QUANTITY DESCRIPTION PRICE AMOUNT

Test checked gas supply lines as requested by

Paradigm Engineering Group Inc.

Indo-

o determin the static pressure and working pressure
at three points (branch lines) of the gas service,
11 M meter with Fisher Type 133L-3 Reg.

Max inlet 60 P.S.l.

e

! Max outlet 2 P.S.1

i 2 - National Champion Furnaces 4,350.000 each.

: ( 1 - Pool heater Hayward H-250 250,000 BTU each
T 1 - DHW Aerco heater 1,000,000 BTU each
1 - Pool heater Hayward H-130 150,000 BTU each

Shut off each appliance, shut gas valve at meter
and tested pressure + 43 P.S.1.

Shut off appliances, shut gas, removed gage and

started appliances again.

_North Main Service Bldg. #2 Test.

7 M meter with Fisher type S203 Rep. 3/4" Orf.

1 - Fne. Air HE40 (Paint Shop) 250,000 BTU each

NI [NV R EDEDE SN PEDHN SN My W SRR PR R i heahts etk T Rl EEEE by indeded Sodeied nidied

2 - Teledyne Iaars HB=-3000 3,000,000 BTU each
) 2 = Teledyne Laars HR=3500 3,500,000 BT each i
4 - Rheem Ruud RF76-750C (DHW) 250,000 BTU each g

2 - Rheem Ruud PV40-36M (DHW) 36,000 BTU each :
? Shut off eac lisnce, shut off valve at meter E
"1ERMS: SUBTOTAL !
Contesocesnnns cevesranans ast E

THANK YOQU



': (rade Gas Services (Toronto) Ltd.

29 Golden Gate Court ' -
SCARBOROUGH, ONTARIO  M1P 3A4 ANESES
” (416) 293-6742  Fax (416) 293-6765 -
% GST #R105339410 INVOICE # 4204 (’ }
-
DATE JOBNO.‘
JOB NAME
JOB LOCATION
QUANTITY i DESCRIPTION PRICE AMOUNT
and tested static pressure = 44 P.S.1.
Started appliances and tested working pressure
=40 pP,S.1,
Shut off appliances, shut gas at meter and removed
gage.

Opened gas at meter and relit pilots.
Started appliances up again.

- Consumers Gas Main Station #3 Test,
Removed plug on test point at station,
Installed gage and checked pressure = 44 P.S.1.

Removed gage and installed plug.

Y
\..x"’l

(
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Trans-Video Inspection Limited
SEWER TV, INSPECTION REPORT

CLIENT: METRO TORONTO Z0OO0O. DATE: Jan 26 1999
STREET: NONE GIVEN TIME: 09:11:07
INSP. BY: F.H. REF. AREA: WO #1685

DISK No: 01FH FILE NAME: TVI91773.RPT
TAPE No: 01FH TAPE COUNT: 00:00:00
PIPE SIZE: 375mm PIPE TYPE: SANITARY/AC
FLOW DIR: North CAMERA DIR: Against Flow
STARTING LOCATION: ENDING LOCATION:
3RD MH N OF THE INDO PAVILLION 2ND MH N OF THE INDO PAVILLION
PIPE DEPTH:4.0m PIPE DEPTH:N/A-NO ACCESS
———————————— CAMERA DIRECTION -~--> e
STARTING |------smommmmmmmmmmmmcme e mee o ENDING
MANHOLE MANHOLE -
TOTAL 32.0 Metres '
03 02

Summary Comments

LIGHT DEBRIS UNDER THE FLOW.

Distance Inspection Comments
At To

0.0 Starting manhole - 03

1.5 Moderate steam hampering inspection
32.0 Ending manhole - 02

32.0 End of inspection



C. C.

Trans-Video Inspection Limited
SEWER TV. INSPECTION REPORT

CLIENT: METRC TORONTO ZOO. DATE: Jan 26 1899
STREET: NONE GIVEN TIME: 09:40:11
INSP. BY: F.H. REF. AREA: WO #1685

DISK No: 01FH FILE NAME: TVIS1774 . .RPT
TAPE No: 01FH TAPE COUNT: 00:02:25
PIPE SIZE: 375mm PIPE TYPE: SANITARY/AC
FLLOW DIR: North CAMERA DIR: Against Flow
STARTING LOCATION: ENDING LOCATION:
2ND MH N OF THE INDO PAVILLION 18T MH N OF THE INDO PAVILLION
PIPE DEPTH:N/A-NO ACCESS PIPE DEPTH:N/A-NO ACCESS
———————————— CAMERA DIRECTION ----=> R
STARTING |ew-mememremcmm e c v mm s e — e m—— = ENDING
MANHOL.E MANHOLE
TOTAL 63.5 Metres
02 01

Summary Comments

EXTRA MH NOT SHOWN ON THE MAP.LIGHT
DEBRIS IN THE LINE.

Distance Inspection Comments
At To
0.0 Starting manhole - 02
0.0 7.0 Light debris in line - Invert
7.0 Extra manhole not shown
63.6 Ending manhole - 01
£3.5 Ending manhole - 01
63.5 End of inspection

Report generated by Ratech Data Tech V Sewer TV Inspection System

P



(

Trans-Video Inspection Limited
SEWER TV. INSPECTION REPORT

CLIENT: METRO TORONTO Z0O. DATE: Jan 26 1999
STREET: NONE GIVEN TIME: 10:14:35
INSP. BY: F.H. REF. AREA: WO #1685
i DISK No: 01FH FILE NAME: TVIS1775.RPT
. TAPE No: 01FH TAPE COUNT: 00:06:50
: PIPE SIZE: 200mm PIPE TYPE: SANITARY/AC
FLOW DIR: West CAMERA DIR: Against Flow
!
STARTING LOCATION: ENDING LOCATION:

EAST OF THE OLD ELEPHANT HOUSE FENCE LINE OF OLD ELELPHNT HOUSE

PIPE DEPTH:3.4m

STARTING
MANHOLE

04

Digtance
At To

0.0

3.4
51.0
51.0

PIPE DEPTH:N/A-NO ACCESS

CAMERA DIRECTION =--=--=> = —crmmmc—ccmew
----------------------------------- ENDING
MANHCOLE
TOTAL 51.0 Metres
05
FLOW DIRECTION <---= = cccmmccrmem=

Summary Comments
LIGHT CALCITE AT A SERVICE CONNECTION.
Inspection Comments
Starting manhole - 04 -
Light calcite at service connection - 2 O’'clock

Ending manhole - 05
End of inspection



C

Trans-Video Inspection Limited

SEWER TV. INSPECTION REPORT

CLIENT: METRO TORONTO Z0O.
STREET: NONE GIVEN

INSP. BY:
DISK No:
TAPE No:

PIPE SIZE:

FLOW DIR:

STARTING LOCATION:

F.H. REF. AREA:
01FH FILE NAME:
01FH TAPE COUNT:
200mm PIPE TYPE:
West CAMERA DIR:

')““%\\

DATE: Jan 26 1999
TIME: 10:36:17

WO #1685
TVI91776 .RPT
00:12:55
SANITARY/AC
Against Flow

ENDING LOCATION:

FENCE LINE OF OLD ELEPHANT HOUSE ELEPHANT WATERING HOLE

PIPE DEPTH:N/A-NO ACCESS

STARTING
MANHOLE

05

Distance
At To
0.0
66.0
66.0

CAMERA DIRECTION ---->

PIPE DEPTH:N/A-NO ACCESS

Summary Comments

THE PIPE APPEARS TO BE IN GOOD CONDITION

Inspection Comments L

Starting manhole - 05
Ending manhole - 06
End of inspection

Report generated by Ratech Data Tech V Sewer TV Inspection System



Trans-Video Inspection Limited

;{-  SEWER TV. INSPECTION REPORT
o CLIENT: METRO TORONTO ZOO. DATE: Jan 26 1999
§ STREET: NONE GIVEN TIME: 10:43:06
“ INSP. BY: F.H. REF. AREA: WO #1685
DISK No: 01FH FILE NAME: TVI91777.RPT
| TAPE No: O1FH TAPE COUNT: 00:17:10
: PIPE SIZE: 200mm PIPE TYPE: SANITARY/AC
FLOW DIR: West CAMERA DIR: Against Flow
§ el Rt e -SSR g4 A —f RSN
STARTING LOCATION: ENDING LOCATION:
{ ELEPHANT WATERING HOLE BUSH CAMP
g PIPE DEPTH:N/A-NO ACCESS PIPE DEDPTH:N/A-NO ACCESS
]
------------ CAMERA DIRECTION ----> mmmmmmmmem o
STARTING | ~c-memo—mmmemmmmm o oo cmemmmm = ENDING
MANHOLE MANHOLE
TOTAL 70.0 Metres
06 07
S FLOW DIRECTION <---- ———mmmmmmmmm

Summary Comments

THE PIPE APPEARS TC BE IN GOOD CONDITION

ééw' Distance Inspection Comments
' At To
0.0 Starting manhole - 06
i 70.0 Ending manhole - 07
: 70.0 End of inspection

e

E—

Report generated by Ratech Data Tech V Sewer TV Inspection System



Trans-Video Inspection Limited
SEWER TV. INSPECTION REPORT

CLIENT: METRO TORONTO ZOO. DATE: Jan 26 1999
STREET: MAIN PARKING LOT "P" SECTION TIME: 11:50:34
INSP. BY: F.H. REF. AREA: WO #1685
DISK No: O01FH FILE NAME: TVI91778.RPT
TAPE No: 01FH TAPE COUNT: 00:21:55
PIPE SIZE: 525mm PIPE TYPE: SANITARY/AC
FLOW DIR: East CAMERA DIR: With Flow
STARTING LOCATION: ENDING LOCATION:

2ND MH E OF THE
PIPE DEPTH:5.3m

STARTING
MANHOLE

08

Digtance
At To
0.0
82.5
92.5

Report generated by Ratech Data Tech V Sewer TV Inspection System

RIVER 1ST MH E OF THE RIVER
PIPE DEPTH:N/A-~NO ACCESS

CAMERA DIREBCTION «w=--=% @ cccmmcmmm——
““““““““““““““““““““““““““““““““““ ENDING
MANHCLE
TOTAL 82.5 Metres
09
FLOW DIRECTION ---+-3> s cceececmm—-—

Summary Comments
LIGHT DEBRIS UNDER THE FLOW.
Inspection Comments
Starting manhole - 08

Ending manhole - 09
End of inspection

<AV
T
i



C o

Trans-Video Inspection Limited

i SEWER TV. INSPECTION REPORT
o
, CLIENT: METRO TORONTO ZOO. DATE: Jan 26 1999
| STREET: MAIN PARKING LOT "P" SECTION TIME: 12:26:58
q INSP. BY: F.H. REF. AREA: WO #1685
; DISK No: O1FH FILE NAME: TVI91779.RPT
% TAPE No: 01FH TAPE COUNT: 00:26:05
: PIPE SIZE: 525mm PIPE TYPE: SANITARY/AC
FLOW DIR: East CAMERA DIR: With Flow
STARTING LOCATION: ENDING LOCATION:
; 18T MH E OF THE RIVER 16T MH W OF THE RIVER
{ PIPE DEPTH:N/A-NO ACCESS PIPE DEPTH:N/A-NO ACCESS
------------ CAMERA DIRECTION ----»> e
QTARTING | ~-mmemcmmmmmmmmmee oo ommmmmmm e m e = ENDING
MANHOLE MANHOLE -
TOTAL 81.0 Metres
09 10
------------ FLOW DIRECTION ----> S

Summary Comments

LIGHT DEBRIS UNDER THE FLOW.

Q_- Distance Inspection Comments
At To
0.0 Starting manhole - 09
81.0 Ending manhole - 10
81.0 End of inspection
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e

frans-Video Inspection Ltd.
SEWER TV. INSPECTION REPORT

CLIENT: METRO TORONTO EZOQ. DATE: Fab 5 1999
STREET: "D" GATE SOUTH OF OLD FINCH RD PIME: 08:22:26
INSP. BY: P .M. REF. AREA:
D1SK No: 02FH FILE NANE: TVI90517.RPT
TAPEK No: 02PRH TAPE COURT: 00:00:00
PIPE SIZE: 675mm PIPE TYPE: STORM/CONC
PLOW DIR: South CAMERA DIR: With Flow
===:$====z=====zz==============‘='====lIII‘ﬂIIIH’IIIIS:&!:::EE=====
STARTING LOCATION: ENDING LOCATION:
NORTH OF GATE "D SOUTH OF GATE "D"
PIPE DEPTH:2.5n» PIPE DEPTH:N/A
------------ CAMERA DIRECTION ~——> -
! BTARTING | ---- - H ENDING |
| MANHOLE | {  MANHOLE |
' N TOTAL: 59.5 Metrea : :
! 01 4 ' 02 !
H Tl e e e e i H
R ——— FLOW DIRECTION ~=--=>
=======#xzxzz===:::s88#3:*383:&:#8#3::‘_’2z======================ﬂ==

Bummary Commants

/

PONDIRG AND DEBRIS IN THE LINE.HEAVY
CALCITE BELOW A SERVICE CONNECTION.

Distance Inzpaction Comments
At To

0.0 Starting sanhole -~ 01

1.5 48.4 Moderate ponding in line

4.9 9.1 Moderate debris in line -~ Invert

9.1 Sarvice connection - 11 O0'eclock

9.1 Service protruding greater tham 1" - 2 O‘'clock
14.2 58.2 Moderate debris in line ~ Invert
26.0 Service connection - 11 O'elock
26.0 26.0 Heavy calcite in line - B8 O'clock
26.9 Service connaction -~ Crowm
36.8 Sarvice connection - 11 0'clock
48.4 Service connection - 1 O’'clock
59.5 Ending manhole - 02

59.5 Bnd of inspection
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TRANS VIDED INSPECT PAGE

A A D e e e o Ml AP e s v e U5

Report generated by

Ratech Dattvtech Vv Sever 1V Inspection System

vrans-Video Inspection Ltd.
SEWER TV. INSPECTION REPORT

CLIENT: METRO TORONTO Z0O. DAYE: Feb 5 1999
STREET: "D" GATE SOUTH OF OLD FINCH RD TIME: 09:11:29
INSP., BRY: F.H. REF. AREBA:
PISK No: O2FH PILE HAME: V190518 _RPT
TAPE No: O0ZFR TAPE COUNT: 00:06:05
PIPE SIZE: 675am PIPR TYPE: STORM/CONC
FLOW DIR: South CAMERA DIR: with Plow

rrrEEsToSESESSCIRRER
STARTING LOCATION:

SOUTH OF GATE "DV
PIPE DEPTH:N/A

o S S i

STARTING
MANHOLE

— b -

02

)
]
3
4
’
4
L]
¥
+
[}

v o ——— it —

- o —

s mcrEEAsSCNENRSSoERE2SSIRELRTSREEEIITESSRES
ENDIRG LOCATION:
2MD MH S OF OF "D" GATE
PIPE DEPTH:N/A

CAMERA DIRECTION ---~-2 -
ENDING
MANHOLE

03

TOTAL: 46.0 Metres

- -
e -

FLAM DIRECTION

- o

EmoonmeETREETRES ==‘:‘:========Sﬁ==23:#“”ﬂ‘IS:.‘—E#ESBSS::W*#E:::Z:#:

Distance
At o

13.7

MR WIAPRRO
& = & A = r ot »
SON~NORIIRD

B e L) D) b b

Summary Coaments
LIGHT PONDING IN THE LINE.
Inspection Comments

Starting manhole -~ 02

Service connection - 11 0'clock
Service connection - 11 0'elock
Light ponding in line

Service connection - Crown
Service connection -~ Crown
Service connaction - 2 0'clock
Service connection - 11 O‘clock
Ending manhole - 03

End of inspection

03

RS
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Report geverated by

995-313-2265
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TRANS VIDEQ INSPECT

PAGE

Ratech Data Tech V Bewer ™

Trans-Video Inspection Lta.
SEWER TV. INSPECTION REPORT

Inspection System

CLIENT: METRO TORONTO Z00. DATE: Feb § 1999
STREET: "D" GATE SOUTH OF OLD FINCH RD TIME: 09:19:08
INSP. BY: F.H. REF. AREA:
DISK No: 02FH FILE NAME: TVI90S19.RPT
TAPE No: O02FH TAPE COUNT: 00:10:50
PIPR SIZE: &75am PIPE TYPE: ETORM/CONC
FLOW DIR: South CAMERA DIR: With Flow
r.;:s:sm:=z========¢==nun:;======s==:===z--zs:=“=3n====“t=======:=

STARTING LOCATION:
2ND MH § OF OF "D"
PIPE DEPTH:NR/A

= o T SOV S e

ENDING LOCATION:

GATE

CAMERA DIRECTION —~v==>

3RD MH § OF OF "D" GATE
PIPE DEPTH:N/A

e il M . o s s e -l e S

! STARTING §————— -l ENDING .
1  MANHOLE : H MANHOLE |
! ! TOTAL: 40.0 Metres : .
¢ 03 ! H 04 H
: : : H
------------- YLOW DIRECTION -——~>
32='.:."=‘-‘=========:3#:‘-“.2!"-ﬂll========8==88'—'3::2:38:%#:88:3:::#’IS==
Summary Comments
MH LID IN THE ENDING MH.
pistance Inspection Comments
At To
0.0 Starting manhole ~ 03
19.6 38.3 Light ponding in line
40.0 MH LID IR THE
40.0 Ending manhole - 04
40.0 £nd of inspection

B4



@2/88/1899 13:22 995-319-2265

—— et

TRANS VIDEQD INSPECT PAGE

——— Y

Report generat

- —

rrans-Video Inspection Ltd.
SEWER TV. INSPECTION REPORT

CLIENT: METRO TORONTO Z00.

STREET: "D" GATE SOUTH OF OLD FIRCH RD

INSP. BY:
DISK No:
TAPE No:

PIPE SIZE:
¥YLOW DIR:

¥F.H.
02F8
02FH
675mm
South

mmmmmm s ImERIDT

STARTING LOCATION:

2ND MH S OF OF "D" GATE

PIPE DEPTH:N/A

prpp——————_ 1 T

BETARTING
MANHOLE

03

-

A St o g s ST g -

134+t

eEEEEESTEEEERTE SERERES

ENDING LOCATION:

CAMERA DIRECTION --—->

ed by Ratech Data rech V Sewer TV Inspection System

DATE: Feb 5 1999
TIME: 09:38:42

TVIS0520 .RPT
00:10:50
STORM/COXC

: With Flow

:‘Hﬂ:::::ﬂHS#:E"“S#

3RD MH § OF OF "D" GATE
PIPE DEPTH:N/A

TOTAL; ———~--.- Hotres

ENDING
NANHOLE

04

FLOW DIRECTION

——

-
YT L E L L

==$2===z==2=z:=z=::‘.::::nr.xt lt‘.:==z===x='.".======#===‘-‘E=======‘=a=========

a5

oo
N



82/88/1998 13:22 ._9'6§-§.1_.‘.3-2255 TRANS VIDED INSPECT PAGE

- — - - e ein s ——

Report generated by Ratech Data Tech v Sewer TV Inspection Bystes

rrans-Video Inspection Ltd.
SEWER TV. INSPECTION REPOART

CLIENT: METRO TORONTO Z00. DATE: Fab 5 1999
STRERT: AREA 8 _ TIME: 09:39:24

INEP. RBY: F.H. REF. AREA:
DISK Ko: O02FH FILE RAME: TVIS0S521.RPT
TAPE NHo: O02FPH TAPE COUNT: 00:13:25
PIPE SIZE: 600mm PIPE TYPE: GYORM/CONC
FLOW DIR: East CAMERA DIR: Against Flow

e L ——— TR P Y
STARTING LOCATION: ENDING LOCATION:

18T MH W OF EURASIA PAV. X OF NORTH ANERICAN PAV.

PIPE DEPTH:3.3m PIPE DEPTH:K/A

—— CAMERA DIRECTION «==—~> -
SYARTING -
MANHOLXE

05

ENRDING
MANHOLE

; TOTAL: 67.0 Metres
: 06
[

-
..

1
%
4
3
1
]
&
¥
L
L]

——— FLOW DIRECTION <--—-

=====RS===={£=‘.—‘====!8ﬂ-IIﬂﬂ"—‘-:===333Sl‘:z"—':‘-'—‘=====“3=83==£=======8=

Summary Comments
LIGHT DEBRIS AND PONDING IN THE LINE.

Distance Inspection Comments
At To

a.0 starting sanhole - 05

33.1 60.9 Light debris in line - Invert
35.5 Sarvice connection - 9 0'c¢lock
54.4 Service connection - 10 O'clock
60.9 65.4 Moderate ponding in line

67.0 Ending wmanhole - 06
67.0 End of inspection

86



92/98/1993 _ 13:22 995-319-2265 TRANS VIDEDO INSPECT PAGE

o S T #h AU . e e A T o st

Report generated by Ratech Data Tech V Sewer TV Inspection Bystem

rrans~Video Inspection Ltd.
SEWER TV. INSPECTION REPORT

CLIENT: METRO TORORTO 200. DATE: Feb § 1999
STREET: AREA B SIME: 09:52:20
1INSP. BY: F.H. REF. AREA:
DISK No: O02FH FILE RAME: TVIS0522.RPT
TAPE No: O2FH TAPE COUNT: 00:18:20
PIPE SIZE: 675mm PIPE TYPK: |STORM/CONC
FLOW DIR: East CAMERA DIR: With Flow
8=====‘:.=Eg=======$====-‘m==3&==8$=$38$ﬂ=ﬁ======$=====3=='—"=="Kﬂ$=
STARTING LOCATION: ENDING LOCATION:
1ST MH W OF EURASIA PAV. @ URASIA PAV.
PIPE DEPTH:3.3m PIPE DEPTH:R/A
———————————— CAMERA DIRECTION —~—~> -
! STARTIRG |- -— : ENDING |
{  MANHOLE ' H MANHOLE |
1 . TOYTAL: 70.0 Metres : H
' 05 ! ' 07 !
\ t=-- - - : '
------------ FLOW DIRECTION -—-—->
3=====:===‘:2=====.'-G:==-‘Uﬂ8=======#*ﬂE"—‘:S::::&BE%-‘—'S‘—'z=u=ﬂ===S=====

sSummary Comments

LIGHT PONDING AND DEBRIS IN THE LINE.

Pistance Inspection Comments
At To
0.0 Starting manhole -~ 05

1.5 19.0 Light ponding in line
8.7 19.8 Moderate debris 1n line - Invert

46.4 Service connection ~ 2 O0'clock
627.5% Internal drop in pipe
70.90 Ending manhole - 07

70.0 End of inspection

a7
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TRANS VIDED INSPECY PAGE

Report generated by Ratech Data Tech v Sewer TV Inzspection System

Trang-Video Inspection Ltd.

SEWER TV. INSPRCTION REPORT

CLTIENT: METRO TORONTO 200. DATE: Pab 5§ 1999
STREET: AREA B PIME: 10:19:52
INSP. BY: F.H. REF. AREBA:
DISK No: 02FH FILE NAME: TVI90S523.RPET
TAPE No: 02FH TAPE COUNT: 00:18:20
PIPE SIZE: 9500mm PIPE TYPE: STORM/CONC

FLOW DIR: East

CAMERA DIR: with Flow

‘_."====.—.=Sl-'t======-‘.‘.ﬂﬂ3‘8‘285#!3:2:2::::#3’!“8“B‘#“ﬂﬂ:‘::::::gﬁ383#:

STARTING LOCATION:

@ URASIA PAV.
PIPE DEPTH:l.6m

e ke, i S S W S S 3. W

ENDING LOCATION:
EAST OF MH 07
PIPE DEPTH:N/A

CAMERA DIRECTION -——->

¢ STARTING |-~=- -~ _ENDING |
! MANHOLE H ! MANHOLE |
! H TOTAL: 74.0 Metres H H
| 07 : : os :
¥ 1 J— [ 3
------------ PLOV DIRECTION --~-> ' '
=z==========3E:‘..:'.‘:."ﬁﬁﬂB*RIﬂ===EI&BSRR:S:==zt===#==‘—'=======#========
Summary Comments
THE PIPE APPEARS TO BE IN GOOD CONDITION
Distance Ingpection Comments
At T
0.0 starting mamhole ~ 07
3.3 Service connection -~ 10 O'clock
8.9 Service connection - 2 O'clock
24.0 Service connection - 3 0'vlock
27.9 Service connection - 10 0'clock
74.0 Ending manhole ~ 0B
74.0 End of inspection

88



82/98/1999 13:22 905~319-2265

TRANS VIDED INSPECT PAGE

A e e o il O e AR A e e o =

Report generated by

Ratech Data Tech V Bewer TV Inspection System

trans-video Inspection Ltd.
SEWER TV. INSPECTION REPORT

CLIENT: METRO TORONTO I00. DATE: Feb 5 1999
STREET: AREA 8 PIME: 10:27:06
INSP. BY: F.H. REF. AREA:
DISK No: O02FH YILE NANE: TVIS0524.RPT
TAPE No: 02FH PAPE COUNT: 00:26:55

PIPE SIZE: S00mm

FI.OW DIR: Eas

PIPE TYPR: STORM/CONC
t CAMERA DIR: With Plow

————iF ‘====ﬁ======‘-==ﬂ$=========z=SSIIH8::338‘5323:8“#‘—'!3::"“8===

STARTING LOCATION:
EAST OF MH 07
PIPE DEPTH:N/A

e i i il S Y Wy e e e A

ERDING LOCATION:
EAST OF MH 08
PIPE DEPTH:N/A

CAMERA DIRECTION ~===> -

! STARTING |-=-- ot ENDING
'  MANHOLE R ! MANHOLE
; ! TOTAL: 134.0 Metres : .
! 08 : : 09 :
H ety H H
------------ FLOW DIRECYION —-—--> -
e o T A M R AR -_"z*..-z=z-g‘ta::.—.gzszz::zzg=====zx====== A e L -
Summary Comments
THE PIPE APPEARE TO BE IN GOOD CONDITION
Distance Inspection Comments
At To
6.0 Starting sanhole - 08
21.5 service connection - 2 0'clock
1063.9 Service protruding greater than 1" - 1 O'clock
134.0 Ending manhole - 09
134.0 End of inspection

83
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985-319-2265

TRANS VIDED INSPECT PAGE

e

Report generated by Ratech Data Tech V Saevar

-

v Inspection System

Trans-Video Inspection Ltd.
SEWER TV. INSPECTION REPORT

CLIENT: METRO TORONTO 200. DATE: Fab 5 1999
STREET: ARBA 17 PIME: 12:02:36
INSP. BY: F.H. REF. AREA:
DIBK No: 02FR PILE NAME: TVI90525.RPT
TAPE No: 02FH TAPE COURT: 00:33:25
PIPE SIZE: 450mm PIPE TYPE: STORM/CONC
FLOW DIR: 8/W CAMERA DIR: Against Flow
IIﬂII:#;S==22!=::2:::338#82SB:::S:S#R&ISS‘-‘:===3"-‘ﬂ8'3==ﬁ==*===$&

STARTING LOCATION:

g OF THE SAV. REST. S/5 OF ROAD

PIPE DEPTH:N/A

ENDING LOCATION:
N/E OF MH 10
PIPE DEPTH:N/A

CAMERA DIRECTION —--->

!  STARTING | H ENDIKG |
1 MANHOLE . H MANHOLE |
' : TOTAL: 29.3 Metres ! H
: 10 : : umw
s T * '
------------ FLOW DIRECTION (-=-- n-
======m=====:z:.:z====:-.==:z==n==ga=======r.:::r.zzzzzu==x¢=========:=====
s Summary Comments
: THE CAMERA WAS BLOCKED BY REAVY GRAVEL.
REVERSE SETUP WAS NOT REQURSYED.
: Distance Ingpection Comments
’ At TO
0.0 Starting manhole - 10
1.5 9.8 Light debris in line - Invart
4.2 Service connection - 2 0'clock
9.8 29.3 Moderate debris in line - Invert
27.8 Service connection - 2 O'clock
28.7 Service connection - 9 0'clock
29.3 29.3 Heavy debris in line - Invert
29.3 Camera blocked in line
29.3 End of inspection

PR

‘ P

18



B2/88/1999 13:22 995-319-2265

TRANS VIDED INSPECT

PAGE

o S T il S A il S T T

Report generated by Ratech Data Tech V Bewer TV Inspection System

rrans-Video Inspection Ltd.
SEWER TV. IKSPECTION REPORT

CLIENT: METRO TORONTO Z00. DATE: Feb 5 1999
STREET: AREA 17 PTIME: 12:14:58
INSP. BY: F.H. REF. AREA:
DISK No: O02FH FILE MAME: TVIS0S26.RPT
TAPE No: 02FRH TAPE COUNT: 00:38:05
PIPE SIZE: 450mm PIPE TYPE: STORM/CONC
FLOW DIR: West CAMERA DIR: With Flow
- =43 L+ttt ='.=======za======¥RIFSI===#888882==3=3ﬁ!2==3====-#:

STARTING LOCATION:
S OF THE SAV. REST. §/8 OF ROAD WEST OF MH 10
PIPE DEPTH:N/A

PIPE DEPTH:N/A

ENDING LOCATIOR:

------------ CAMERA DIRECTION -—=-> o e e e
{  STARTING |--—-—--= i ENDING
!  MANHOLE H : NANHOLE |
! ! YOTAL: 506.0 Metres H H
: V- H :
----------- PLOW DIRECTION ~~—=>
[ttt & & wz===$=!--I!ﬂlt====3==1‘-‘ﬂll:gﬁ‘-"‘-:ﬁ========$=R#$=====
Summary Comments
THE CAMERA WAS BLOCKED BY DEBRIS.
Distance Inspection Comments
At TO
0.0 sStarting manhole - 10

23.3 50.0 Light ponding in line

27.9 50.0 Light debris in line - Invert
50.0 Camera blocked in line

50.0 End of ingpection

il
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g2/868/19%9 13:22 995-319-2265 TRANS VIDED INSPECT PAGE

-~ ———

Report generated by Ratech Data sech V Sewer TV Inspection System

Trans-Video Inspection Ltd.
SEWER TV. INSPRCTION REPORT

CLIENT: NETRO TORONTO 200. DATE: Feb 5 1999
STREET: AREA 18 TINE: 13:20:43
IRSP. BY: F.H. RE¥. AREA:
DISK No: 02FH FILE NANE: TVI90527.RPT
TAPE No: O2FH TAPE COUNT: 00:43:10

BTORM/CORC
Against Flow

PIPE SIZE: 525mm
FLOW DIR: South

P
23

"..'::z:::zt:’.‘.‘:="_"'=.‘ﬁ===ﬁ388:35::22=tﬂllli.ﬂ:::zEBSI'RS‘I:SS:::##SBSSES
STARTING LOCATION: ENDING LOCATION:
S/E CORNER OF THE ELEPHANT ROUSE S/E OF AFRICAN PAVILLION
PIPE DEPTH:3.6®» PIPE DEPTH:N/A

------------ CAMERA DIRECTION —-——> -

! STARTING |-~~-—- - ' ENDING |
' MANHOLE | { MANHOLE |
' : TOTAL: 42.5 Netres H '
: 13 : : 14 :
1 ] - L ]
e ' FLOW DIRECTION <———- ' '
==ag=====:=,—.==.~:2=:nzznxwat:uz=l:======#========tﬂnw==‘t==33==z==ISBSII

Summary Comments

THE PIPE APPEARS TO BE IN GOOD CONDITION

bPistance Inspection Comments
At To

0.0 Starting manhole -~ 13

23.2 service comnection - 9 0'clock
26.7 Service comnection -~ 11 O'clock
A2.58 Ending sanhole -~ 14

42.5% End of inspection

12



62/88/1993 13:22 985-319-2265 TRANS VIDED INSPECT PAGE

- —
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Report generated by Ratach Data Tech V Sewer TV Ingpection Systea

*rans-Video Inspaction Ltd.
SEWER TV. INSPECTION REPORY

CLIENT: METRO TORONTO 200. DATE: Fed 5 1999
STREET: AREA 18 PIME: 13:29:01
INSP. BY: P.H. REF. ARBA:
DISK No: 02FH FILE NAME: wi90528 .RPT
PAPE No: 02FH TAPE COUNT: 00:46:10
PIPE SIZE: 525mm PIPE TYPR: STORM/CONC
FLOW DIR: South CAMERA DIR: Against Flow
“_'====‘.‘:==ﬂ.ﬂ======2328===28ﬂ========Ilﬂ:=&#==3S88#=====3==I-l===S===
STARTING LOCATION: ENDINRG LOCATION:
S/E OF THE AFRICAN PAV. EAST ENTERANCE AFRYICAN PAV.
PIPE DEPTH:N/A PIPE DEPTH:N/A
———————————— CAMERA DIRECTION —=w-=>
! STARTING |-~ - ERDING |
! MANHOLE 4 H MANHOLE |
: ' TOTAL: 20.2 Metres H :
E 14 H H 15 '
[ ' H ‘n
------------ FLOW DIREBUTIOR <(-——-
B!lt========= e T e =t====#=ss====--==========..—.=====~_“=====a===
Distance Inspection Comments
At TO
0.0 gtarting manhole ~ 14
i8.0 service connection - 2 0'clock
20.2 Service protruding greater than 1" - 9 O'clock
20.2 Camera blocked in line

20.2 End of inspection

13
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92/88/1999 13:22

985-319-2265

Trang~-video Inspection Ltd.
SEWER TV. INSPECTION REPORT

CLIENT: METRO TORONTO Z0O.

STREEY: AREA 18
INSP. BY: F.H. REF. AREA:
DISK Ro: 02FH FILE NAME:
TAPE No: 02FH TAPE COUNT:
PIPE SIZE: 525ma PIPE TYPK:
PLOW DIR: East CAMERA DIR:

T —— SR e SRR B L L it
ENDIRG LOCATION:
8/W CORNER OF THE AFRICAN PAV.
PIPE DEPTH:N/A

STARTING LOCATION:
S/E CORKER OF THE ELEPHANT HOUSE
PIPE DEPTH:3.6m

DATE:
TIME:

TRANS VIDED INSPECT

13:36:11

TVIS0S529 .RPT

00:

48:20

STORM/CONC
Agalinzt Flow

------------ CAMERA DIRECTION —---> E—
i STARTING |--- ¢  EWDING !
|  MANHOLE | ! MANHOLE |
H : TOTAL: -~=e--- .~ Metres : H
H 13 : : 16 '
[ | I —— [ ] 1
] . ]
------------ PLOW DIRECTION <-—-- '
ﬁ===!==zﬂ=======xz===='=====g====:$¥wﬂ=ﬂﬂg‘a:ﬂ===ﬂ================—

Feb 5 1999

14



82/88/1999 13:22

CLIENT: METRO TORONTO X00.

9@85-319-2265 TRANS VIDEQ INSPECT PAGE

*rans-Video Inspection Ltd.
SEWER TV. INSPECTIOR REPORT

DATE: Peb 5 1999

STRERT: AREA 18 TIME: 13:38:34
INSP. BY: F.H. REF. AREA:
DISK No: O2FH PILE NAME: TVIS0S530.RPT
TAPE No: 02PH TAPE COUNT: 00:48:20
PIPE SIZE: 525mm PIPE TYPE: STORM/CONC
FLOW DIR: East CAMERA DIR: Against Flow
::::::2&8:::::::=====u==l##====l--nlil=======!!=========w$*ﬂﬂ=ﬂ==

STARTING LOCATION:

ENDING LOCATION:

S/E CORNER OF THE ELEPHANT HOUSE 8/W CORNER OF THE AFRICAN PAV.

PIPE DEPTH:3.6m

T ————— e Al T

PIPE DEPTH:N/A

CAMERA DIRECTION ~=~~=> -
- - ENDING

: STARTI“G : - - bd W ot ST T . 4t S : :
! MANHOLE H : MANHOLE
K ! TOTAL: 31.2 Metres H H
H 13 H E 16 H
. g . i, B - — ik e i gy (R S S S WA N A S g — . 1
------------ PLOW DIRKCTION <---- S
====nz====:=======zna:--ﬂz383===========#$E======8====ﬂ$2==a===¥=
Susmary Comments
THE CAMERA WAS BLOCKED BY DEBRIS.REVERBE
SETUP IS REQUESTED.UNABLE TO GIVE THE
SURFACE LENGTH,THERE ARE BUILDING IN
BETWEEN THE MH'S
Distance Inspection Coaments
At To
0.0 Starting manhole - 13
1.5 31.2 WModerate debrisz in line - Invert
31.2 Camara blocked in line
31.2 End of inapection

15
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P

92/88/1999 13:22

CLIENT: METRO TORONTO 200.

STREET: AREA 18

INSP. RY: F.H.
DISK No: 02FH
TAPE No: 02FH

PIPE SIZE: 450mm

PLOW DIR: East

595-319-2265

TRANS VIDEC INSPECT PAGE

rrans-Video Inspection Ltd.
SEWER TV. INSPECTION REPORT

PAYTE: Peb 5 1999
PIME: 13:52:21

REF. AREA
FILE RAME
TAPE COUNT: 00:52:50

PIPE TYPE: STORM/PVC
CAMERA DIR: With Flow

TVI90531.RPT

e 88 #b A%

====uuza==z======z:za::::zz::===xn=a===:==2===ss-==nasz======z=s=

STARTING LOCATION:

S/W CORNER OF THE AFRICAN PAV.

PIPE DEPTH:N/A

A ——— " - -

ENDING LOCATION:
$/Ww CORNER OF THE ELEPHANT HOUSE
PIPE DEPTH:3.6m

CAMERA DIRECTION ~«==>

! STARTING (~——m—w~ - ENDING |
! MANHOLE ' : MANHOLE |
! ¢ TOTAL: 51.5 Metres . )
H 16 : H 13 H
------------ PLOW DIRECTION -————> -~ -
G======R==BE=:z:=2::3#28:822:::===#=====B=$===!==$==ﬂl===l==#3===
Susmary Comsoents
THE PIPE SIZE 18 450mn.THE PIRE MATERIAL
IS PVC.DEBRIE IN THE LINE.
Digtance Inspection Comments
At To
0.0 Starting sanhole - 16
2.2 51.5 Moderate ponding in line
4.7 51.5 Moderate debris in line - Invert
51.5 Extra manhole not shown
51.5 Bnd of inapection

16



92/88/1999 13:22

985-319-2265

TRANS VIDED INGPECT

PAGE 17

nuuu-t;g-n-unn:ulnu'l-n-lnn-un'n-uuir:h-u-lwr!n-luutiu-tau-t-n

Trans~Video Inspection Ltd.

SEWER TV. INSPECTION REPORT

CLIENT: METRO TORONTO ZOO.

STREET: ARBA 18

INSP. BY: F.H. REF. AREA
DISK No: 02FH FILE NAME
TAPE No: O2FH TAPE COUNT

PIPE SIZE: 525mm PIPE TYPE

FLOW DIR: South

STARTING LOCATION:
§/W CORNER OF THE AFRICAN PAV.

PIPE DEPTH:N/A

e 49

- ar

CAMERA DIR:

DATE: Feb 5 1999
TIME: 14:03:13

TVI90532.RPT

Againgt Flow

T e g o O S S RTT M SRS AR MR R W R T

ENDING LOCATION:

1ST MH K OF MH 16
PIPE DEPTH:N/A

e CAMERA DIRECTIOR ——>
! STARTING | : ENDIRG |
1 MANHOLE ' H MNANBOLE |
H . TOTAL 20.5 Metres H H
H 16 H H 17 H
: ; ' :
FLOW DIREBCTION <———
a:::a::x:::z==$z:'_'z====x===x&aa:===x====:=#===z====¢#====ﬂ=========".'.:
Suanary Comaonts
THE .CAMBRA WAS BLOCKER BY DEBRIS.REVERSE
SETUER WAS ROT REQUESTED.
Pistance Ingpection Comments
At To
0.0 sStarting menholo ~ 16
2.0 20.5% Moderate debris in line — Invert
20.5 Camera blocked in line
20.5 End of inspection
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g2/88/1998 13:22 985-319-2265 TRANS VIDED INSPECT PAGE.

-ﬂmw“muw“wmw

Trans-Video Inspaction Ltd.
SEWER TV. INSPECTION REPORT

CLIENT: METRO TORONTO Z00. DATE: Fab 5 1999
STREET: AREA 7?7 TIME: 14:38:38
IRSP. BY: F.H. REF. AREA:
DISK No: O2FH FILE NRAME: TV150533.RPT
TAPE No: O02FH TAPE COUNT: 00:57:20
PIPE SIZE: 250mm PIPE TYPE: STORM/CONC
FLOW DIR: West CAMERA DIR: With Flow
::==#u=zz=z==========s=a:====.=:u&zzuu--a‘-'“.':====z==;=!==a=s=====a====
STARTING LOCATION: ENDING LOCATION:
1ST MH W OF THE CAMEL PEN 2ND MH W OF THE CAMEL PEN
BPIPE DEPTH:2.1nm PIPE DEPTH:N/A
e . CAMERA DIRRCTION —~—-->
'  STARTING |-~-- ' ENDING !
!  MANHOLE ) H MANBOLE !
H H TOTAL: 11.0 Metres ' ‘ H
[] ¥ 1
' ' FLOW DIRECTION > ' )
=2========‘.%zz:zz===m:8===!::::===:'.."..====zs:z58‘828888===833==ﬂ===ﬁ$=====
Summary Comments
DEBRIS IM THE LINE.
bistance Inspection Comments
At To
0.0 starting sanbole ~ 1%
0.0 11.0 Modorate debris in line - Iavert
11.0 Ernding mashole -~ 19
11.0 End of inapection

i8



92/88/1899 13:22 995-319-2265 TRANS VIDED INSPECT PAGE 1%

Report generated by Ratech pata Tech V Sewer TV Inspoction Syatam

rrans-Video Inspection Ltd.
SEWER TV. INSPECTION REPORY

CLIENT: METRO TORONTO Z0O. DATE: Pab 5 1999
STREET: AREA 7 TIME: 14:45:04
INSP. BY: F.H. REF. AREA:
DISK No: O2ZFH PILE NAME: TVIS0534.RPT
TAPE No: O2FH TAPE COUNT: 00:5%:00
PIPE SIZE: 300mm PIPE TYPE: STORM/CORC
FLOW DIR: West CAMERA DIR: With Flow
.-:.-:.-.:===*....":=========:::===s::=#a:=zs==z===:t#SSIIHI-III88=ﬂ======#==
STARTING LOCATION: BNDIKG LOCATION:
2ND MH W OF THE CAMEL PEN 3RD MH W OF THE CAMEL PEN
PIPE DEPTH:N/A PIPE DEPTH:N/A
o e e o i = CAMERA DIRBCTION ~—-=>
' STARTING [--- : ENDING |
! MARHOLE H H MANHOLE
‘ ' TOTAL: 46.5 Metres : '
P P20
) 1 ] i

i
i
[

FLOW DIRECTION ~—m> s

ErssSRIAZRNESSLR ==#:=..'..'..===ﬂ#388“':8ﬂﬂ==ﬂ======2===3=':tﬂﬂﬂHI-‘-‘I‘::

Summary Comments
TRE PIPE APPEARS TO BE IN GOOD CONDITION

Distance Inspection Comments
At To

0.0 Starting mashole - 18

1.1 Service connection -~ 9 O'clock
46.5 2nding manhole - 20
46.5 end of imspection
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82/88/1899 13:22

$95-319-2265 TRANS VIDED INSPECT PAGE

Report generated by Ratech Data foch V Sewer TV Imspection System

PTrans-Video Iaspection Ltd.
SEWER TV. INSPECTION REPORT

CLIENT: METRO TORONTO ZO0OO. DATE: Pab 5 1999
STREET: AREA ? TIME: 14:49:40

INSP. RY: F.H. REF. ARBA:

DISK No: 0ZFR FILE : TYISOS535.RPT

YAPE Ro: O2FR TAPE COUNT: 01:02:10

PIPE SIZE: 375mm PIPE TYPE: STORM/CONC

FLOW DIR: West CAMERA DIR: With Flow

e e T e A R =====“:25::33::33:‘8‘”’-8"lﬂl‘lﬂﬂﬂﬂﬂ!.!-

STARTING LOCATION:

3RD MH W OF THE CAMEL PEN

PIPE DEPTH:N/A

e T - P

STARYING
MANHOLE

20

ENDING LOCATION:
4TH NH W OF THE CANMEL PEN

CAMERA DIRECTION —-—-2 -

ENDING
MANHOLE
TOTAL: 55.0 Matres
21

- ..
EBweteEEReSs

FLOW DIRECTION ——-+>

2:::::::33:2:=====“-‘-‘==Sﬁ#tﬁ*tlﬂaﬂ.llﬂﬂ.lﬂll“l‘l'IR"“”“'*'#==2

Dizxtance

At
0.0
5.2
9.5

23.8

31.8

38.0

38.0

55.0

55.0

To

55.0

38.0

Summary Comments

THE MAP IS WRONG SUPOSSED TO MEET WITH
MH 0B.NOT THE CASE.

Ingpection Comments

Starting manhole - 20

Service connection ~ 2 O0'clock
Service commection - $ O‘clock
Service connection — 10 O'clock

Light ponding in line

Service connection - Crown

Moderate calcite ia line - Around pipe
Ending manhole -~ 21

End of inspection
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TRANS VIDED INSPECT

PAGE 21

Report generats<i by Ratech Data Tech V Sewer TV Iaspection Eysteam

Trans-Video Ingpection Ltd.

SEWER TV. INSPECTION REPORY
CLIENT: MEYRO 'TORONTO Z0OO. DATE: Fedb 5 1999
STREET: AREA 7 TIME: 14:57:35
INSP. BY: F.H. REF. AREA:
DISK No: D2FR FILE NAME: TVIS0S536.RPT
TAPE No: 02FH TAPE COUNY: 01:07:35
PIPE SIZE: 375mam PIPE TYPE: STORM/CONC
FLOW DIR: West CAMERA DIE: With Flow
N e R T A . L T T S R R e R I A R R N e R S e e

STARTING LOCATION:

4TD MH W OF THE

ENDING LOCATION:

CAMEL PEN STH MH W OF THE CAMEL PER

CAMERA DIRECTION —~~<>

i STARTING | --—-- - -1 ENDING |
i MANHOLE H : MANHOLE |
H . TOTAL: 0.0 Metres ' H
3 21 ' H o8 '
[P ' FIOW DIRECTION ----> JEE— —————
R e L L R T R I R e e L S T e R R L T . e e Rt X
Summary Comments
THE CAMERA WAS UNABLE TO MAXKE THE BEND
IN THE MH.
Distance Ingpaction Comments
At To
0.0 Starting msanhole - 21
0.0 CAMERA NOT ABLE TO MAKE THE BEND
0.0 Camera blocked in line
0.0 End of inspection
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Thomas L. Powell, Fire Chief

* Quidelines for Water Services for Fire Protection

February 26, 1992

E} Minimum size of water supply:

1. A single private hydrant only -

6" (150mm);
. 2. A single private hydrant and sprinklers and/or standpipes -

8" (200mm) to the hydra.Pg{ to the sprinklers/standpipe, 6" (150mm) to the
rest. Alternatively hydraulic calculations proving the required water supply,

3. Two private hydrants - _
8" (200mm), Alternatively hydraulic calculations proving the required water
supply. o

4. More than two private hydrants -
8" (200mm). Looped system required. (N.B, Main size may be reduced if
hydraulic calculations are submitted proving the required water supply.)

Note:  Scarborough Public Utilities Commission requirements for domestic water supply taken
within building from same water service as the fire protection systems:
1. A 1" domestic supply may be taken from a 6" ( 150mm) service;
2. A 2" domestic supply may be taken from an 8" (200mm) service;
- 3. _ﬁggmag'_ggly hydraulic calculations proving the required water supply for both the fire
protection system(s) and the domestic system.

James C. Macdon i
Director
Fire Prevention D
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500 Consumers Road,
| §
LU é NBRIDGE

Fax 416 495-6188
P | brian biack@ogc.enbridge.com Consumers Gas

fax

File Number: ~
To - From:
Earnes Onyido Brian Black
Organization: No. of pages (including this cover):
Paradigm Engineering Group 1
De partment: Date:

1999-05-21

Fex: {f this transmission is hot received in good order,
Riacipient 41 6-335-1449 please cal: Sender 41 6-405-5489

p———

R2: Metro Toronio Zoo - Natural Gas Supply and Piping

As | had verbally informed you, The pipe on the property of the Metro Toronto Zoo is
owned by the Zoo and does not fall under the jurisdiction of Enbridge Consumers Gas.
This means that Enbridge Consumers Gas is only able to provide information regarding
e gas thatis supplied to the system on the Zoo property.

Concerning the present {oad which is utilized by the zo0 undcr peak hour conditions as
supplied by Enbridge Consumers Gas is 1050 M*3/Hrata maximum of 45 psi. This
p-essure could be boosted to deliver 60 psito the zoo system. The maximum supply
it.at could be provided using present equipment would be 3000 m*3/ Hr. This increase
haowever may be fimited by the downstream Zoo piping system. An evaluation should
b made by the Metro Toronto 700 to esfablish whether any increase in capacity
dativered by Enbridge Consumers Gas will be acceptable for the zo0's piping system.

£s | mentioned previously, there has been no corrosion survey performed on the Zo0’s
system in approximately the tast 12 years. A leak survey however, is completed
annually and was completed three weeks ago for 1999. The results of the leak survey
identified no leak indications. It is recommended that a corrosion survey be completad
ty the Metro Toronto 700 the secure the integrity of the system and identify any
upgrades required in the cathodic protection of the plant.

Flease contact me if you have any further questions.

./P -~y
e

-
- L —

fiian Black

This tetecopy 15 mtended for the solz use of the peyson o whom i 1s addressed and
anvone eise. 1t may contain privileged or confidential inform

shoutd not be rcad by. or delivered to,
ation. the disclosure of which may result in the breach vy
cerin laws or the infringement of rights of third panies

if vou have received this telecopy in error, piease call
prmediaiely coliect if necessany} at {he number ahove. We thank vou in advance for your coeperation and assistanse
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%-19-99 16:35 M.M.M.MUNICIFAL

ID-UR588273688

1893081
memo to file
metro taronto zZoo

1 spoke with Andy Empringham from Scarborough Fire Prevention on Feb. 14 1995. He said that he sent
a copy of my Jan. 19 submission to his fire inspector at the City of Scarborough (Steve Doran). He said
that they see our dezign as an improvement to the existing system and will nut requite the existing mains
to be upgraded. Hesaidthathehaathefmalaayonthisissue and that there was no need for him to
provide a letter to me.

Craig Rose

|- 520 - 0B E
Post-it™ Fax Note

- 81
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Fire Protection Water Supply Guideline for Part 3 of the ORC
Office of the Fire Marshal

ABSTRACT

This guideline will assist those trying to estabfish an adequate fire protection-water supply
for new and renovated Part 3 buildings as required by Article 3.2.5.7. or Part 11 of the
Ontario Building Code. The criteria for Eiequate water supply” will be detailed and the
limitations of this criteria explained, Several other factors will be explained as they relate

to the fire protection water supply, such as the firc department, environmenta} impact and
cost. '

OFM-TG-07-95

The guideline provides a method of simple caleulation of an on-site water supply, taking into
account building occupancy, size, construction and exposure, as well as minimum water duration
requirements. Qther issues that may effect the need for an on-site water supply or design factors
are discussed as well. Sample problems are included 1o assist the user.
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Fire Protection Water Supply Guidcline for Part 3 of the OBC
Office of the Fire Marshal

INTRODUCTION : -

OFM-TG-07-88

The Offfice of the Fire Marshal, in cooperation wﬂ;gﬂﬂ:zMJmsuy of Municipal Affaits and Housing and the
Water Supply Adequacy Commities has develop&ithis guideline to help building owners, consultants and offors
involved in lifs safity design of buildings, meet the requirements for “adequate water supply for fire fighting”
as found in Part 3 of the Ontario Building Code (QBC). This guideline is not intended for farm buildings or
buildings that fall within Part 9 of the OBC.

This guideling has been developed in conjunction with the A-3 2.5.7. Appeadix Note on Adequate Water Supply
in the 1997 Ontario Building Code.

“The primary purpose of this guideline is to provide an adequate fire protection water supply to support

cvacuation and f{irc department search and rescue operations during a fire, and prevent fire spread to other
buildings.

The secondary purpose of this guideling is to provide a fire protection water supply that can be used to £
provide a good measure of property protection during the early stages of a firc, e

With the cxception of sprinklered buildings, this guideline does not intend to provide the optimum for
property protection. However with a timely response by a well trained fire department, the water supply

designated in this guideline should be sufficient to allow the fire department to extinguish building fires
where adverse circumstances are not encountered.

It should be noted that where “property protection” is a primary expectation of the building owner, or where
significant environmental contamination from a fire is a concern, other recognized fire protection guidelines
should be referenced (such as the Fire Underwriters Survey) to ensure adequate water supplies for manual
fire suppression by available fire fighting means, or the building should be sprinklered. Building owners
should be made awarec of the limifations of the fire protection water supply as required in this

ouideline, prior to the design and construction of their building and/or the design of an on-site water
supply.

{1 should be noted that other guidelines, such as the Fire Underwriters Survey. should be used when

designing water supphy systems for newly developed municipal areas, as this fire protoction watcr supply
guidcline is not inendal to address domestic service water needs.
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Office of the Fire Marshal

OVERVIEW OF THE BUILDING CODE REQUIREMENTS

Article 3.2.5,7, of the Ontario Building Code (OBC) 1997 states: "an adequate water supply for fire fighting
shall be provided for overy building,

Q1 What does this mean for mxsprixﬂ&!crm@?ﬁldiugs?

As interpreted in this guideline, an adequate fire protection water supply for unsprinklcred buifdings means an
immediately available and accessible water supply, with sufficient volume and/or flow to enable the fire
department to use their fire hoses to control fire growth until the building is safely evacuated and search and
rescuc operations have been complete, and 1o prevent the fire from spreading to adjacent buildings. This water
supply should also be sufficient to provide a Jimited measure of both property protection and protection against
fire growth in buildings with contents that could result in a significam environmental impact.

Q2 ‘What does this mean for sprinkiered buildings?

For sprinklerad buildings, an adequate fire protection watcr supply means a reliable water supply providing
sufficient water flow for the sprinkler systems in terms of pressure, volume, and duration to limit fire growth until
the fire department armives to suppress the fire. Thie automatic protection is ¢xpected to provide time for the
cvacuation of buildings, assist the fire deparament in preventing fire spread to adjacent buildings, limit the
environmental impact of fires, and provide significant property protection.

Note: A properly designed sprinkler system, snd especially those using modern technology sprinkder heads,
will often extinguish a fire even without additional manual five fighting intervention.

FIRE DEPARTMENT RESPONSE

Q1 How does fire department response influence water supply requirements?

Deternuning an adequate water supply for manual fire protection is not dependent solely on building
characteristics. A major factor will be the response time and intervention provided by the local fire department.
This guideline assumes a prompt response by a well equipped fire department ustng modem fir fighting
techniques, and assumes that buildings will be evacuated in accordance with established building fire safety plans
and fire department pre-fire plans Where there 15 no fire department see Q3 in the Special Cases Section.

An immediately available fire protection water supply permits the fire department, at their diseretion, to enter a
burning, building with hosc Lincs 10 conduct scarch and reseuc operations. The duration of this water supplv
should, as a munimum, be sufficient to allow complete search and rescue throughout butldings. Once the search
and rescue operations are complete, additional water may be required for exposure protection or for fire
suppression to limft propenty damage. Exposure protection and fire suppression to limit property damage go
hevond the minimun for life safety as established by water supply requircments set out in this puideling.

The fire department has discretion as 1o how they will use hose streams on any given fire. Where a Limited
amount of fire protection water is available on site, deisions will be made on how much warer will be used in the

initial “search ang rescuce” stage, the suppression stage and for exposure protection. The Fire Chief mav deem it
mont benefiond v concennate @l e departent yesorcs 10 suppress a e in s carly growth stage, therehy
drzvang-Goane the Landiad water supphv quickiy . or mav aswid "hurse” the imited water supphv until the search




Hiit 1,

L L AT

Fire Protection Water Supply Guideline for Part 3 of the OBC OFM-TG-07-98

Office of the Fire Marshal

and rescue procedurc is completed and then concentrate on exposure protection until supplemental water supplies
arnve,

Fire departments serving remote or rural areas often have to respond to a, fire with a transportable water supply
having a durstion of approximately five to ten minutes when using one or fwo 38 mm hose'lines. This provides
minimal hose streams aﬂowhghmnmmswrchandrﬁmandﬁmmppmwsiminmaubMMﬂxsknph -

layouts. However, where 2 fire has had a significant head start, this transported water supply is unlikely to be
sufficient 1o save the building, &

For larger, more complex buildings, an on-site fire protection water supply is needed to provide an extended

duration of hase stream use by the fire department to allow search and rescue of the building, exposure protection 3

and fire suppression. The volume of this on-site fire protection water supply is dependent on the building size,
construction, occupancy, exposure and environmental impact potential, and shall be sufficient to allow at feast
30-minutes of fire dopartment hose stream use.

COST IMPACT

Q1 How significant a cost impact will it be to provide an adequate fire water supply?

Cost impact on buildings constructed in rural or remots arcas will typically bc more than for buildings
constructed within areas provided with municipal water mains. The ereal majonty of existing municipal water
systems will be able to satisfy the requirements of this guidsline for new building construction. This would not-
preclude situations where new large "high fire demand” type buildings are being proposed in ateas where the
municipal water supply is not adequate. In these cases the building owner may need to provide supplemental fire
protection water to mect the requirements of this guideling. The building owner may altematively make design
maodifications to his building to reduce the water supply requirements. These modifications could include
providing firewalls, using noncombustible construction in lien of combustible construction, sprinklering the
building, reducing the amount of window openings exposing a propetty line, etc.

Builduogs constructed in rural or remots areas without a municipal water supply or an adjacent accessible body of
water (i.e. river or large pond) may require on-site water storage tanks or a water reservoir for the firc protection
watcr supply required by this guideline. Hydrants, suction connections for fire department “drafting”, or

underground dry mains may also be needed to provide appropriate building coverage. (See Q7 in the Special
Cases Section) ]

SIGNIFICANT ADVERSE ENVIRONMENTAL IMPACT

Q1 What types of building fires could result in a significant adverse envirorunental inpact and thus
require additional fire prolection water supplies?

Any building used for the storage o1 processing of chemicals or materials should be deemed to have the potential

for significant adverse enviropmental impact, if a fully devaloped fire would result i significant contamination of
ground or surface water through direct ranof¥ or atmospheric dispersion.

x"“"’w‘i
: S
. E
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Q2 What fire protection criteria should be used for these buildings?

Properly designed sprinkler protection should be provided in these buildings to provent fully developed fires,
Sprinklered buildings typically requite reduced amounts of water for control or suppression of a fite, thus
reducing the potential for environmental impact, from contaminated water run-off.

Where sprinkler protection is not provided, oﬁg Tecopnized fire protection guidelines (e.g, Fire Underwritors
Survey) may instead be used to detormine the marual fire fighting water supply needs for these buildings. The
Chief Building Official or Fire Official should evaluate thege special cases on an individual basis.

Q3 Why do unsprinklered buildings with occupancies that constitute an adverse environmental impact
typically require an increased water supply for manual fire fighting?

An increased water supply gives the fire department the option of condueting an all out fire hose SUpPICSSion
attack in the early stapes of a fire. A successful hose delupe attack at this time may result in extinguishment
before significant amounts of environmentally hazardous chemicals and materials arc involved.

Note: Unsprinklered buildings will require careful preplanning by fire departments to ensure judicious
application of this greater amount of fire fighting water fo prevent significant adverse environmental
impact due to water run-off,

o

A

WATER SUPPLY REQUIREMENTS

Ql  How doI determine water supply requirements®

To simplify this guide, requirements have been placed into four categorics. Tt is best tousca process of
climination to determine the correct catcgory of water supply requirements. This guideline is not intended to be
used for farm buildings or Part 9 buildings. (see Q8 in the Special Cases Section)

‘The four categories are:
+  buildings not requiring on-sitc fir protection watcr supply
+  sprinklered buildings
*  buildings requiring on-site fire protection'water supply
+  additions to existing huildings

1. Buildings Not Requiring On-Site Fire Protection Water Supply

{a) A hutiding would not require an on-site water supply for fire fighting if the building satisfics the
critena set out in ltem 1(b) or ltem 1(¢c), provided thar:

) the building is serviced by a municipal water supply sysiem that saticfies Item 3(b), or

(i) the fire department can respond with i transportable water supply of sufficient quantity
to allow them to conduct an effective search and rescue of the huilding determined on

(o the basis of other guidelines or standards (such as NFPA 1231, “Standard on Watcr

Supplies for Suburban and Rural Fire Fighting™). (also see 01 to Q3 in the Special
Cases Section)

A builiding Goes not reguire an on-cite water sapply for fie fighting

where all the following
Crlena are met
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()  the building height is 2 stories or less, )
(i)  the building does not have a Group B occupancy (care or detention),

(iv)  the building doss not requirc a sprinkfer system or a standpipe and hose System,
) the limiting distance from the property line is at least 13 metres if the building hag

an -1 ocoupancy (EE hazard industrial), and
(vi)  the building constin®es
fire conditions.

©) A building that exceeds 200 m? in buildin
require an on-site water supply for fire fightin
insignificant combustible loading {(such as found in ¢e
sheds, ctc.), as detenmined by the Chief Building Official.

Sprinklered Buildings
For sprinklered buildings, NFPA 13, “Standard

referenced by Article 3.2 513, of the Ontario

hosestream water requirements, (see QI of th
Section)

Buildings Requiring On-Site Fire Protection Water Supply

no significant environmental contamination potential under

g area or 2 storeys in building height may not
g where it has an F-3 occupancy with an
ment plants, steel stock storage

for the Installation of Sprinkler Systems”. as
Building Code, shall be used to obtain sprinkicr and
¢ Further Explanation of Guideline Requirements

(a) Except for sprinklered buildings and as required by Items 3(c) and 3(d), new buildings shalt be
provided with a supply of water available for fire fighting purposes not less than the quantity
derived from the following formula:

Q =KVS,.
where Q = minimum supply of water in litres
. K =

water supply coefficient from Table 1

total building volume in cubic metres

total of spatial coefficient values from property lin¢ cxposures
on all sides, as obtained from the formuia:

v
S'Ic-l =

Sta = 10+ [(Ssm:} + (Scuaa) + (Sxm.a) + ... Bl(:.]

where Ssiae Values are obtained from Figure 1. as modified by

Items 3(e) and (f), and
S+o need not exceed 2.0

(see Explaining the Caloulations Scction)

(b)

Except as provided in ltem 3(d). water supply flow ra
Table 2. Where the water supply is from a municipal

the requited flow rere viadi be avalable at 2 Mminunum pressuie of 140 kPy

tes shall not be less than that specified in
or industrial water supply svstem then
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Except as provided in Iiem 3(d), the mininmum fire protection water supply (Q) required in Item

3(a) shall not be less than what is needed to providc the minimum flow rate specitied in Table
2 for a duration of 30 minutes. - |

In elementary and sccondary schools, the water supply deformined in aceordance with Ytems
3(a) and 3(b) may be reduced. The level of reduction to be applied would be at the discretion
of the local jurisdictional auth@igy, and should not exceed 30%. Factors to consider shanld
include fire department responsé time, fire department resources and the sizc and complexity of
the school building. (see Q10 of the Special Cases Section)

Where a masonry wall with & mintmum fire-resistance rating 6f2 hr. and no unprotected

openings is provided as an exterior wall, the spatial coeffcient (Seuo) for this side of the new

building may be considered equal to 0. This cxterior masonry wall shall be provided with a
minimum 150 mum parapet.

Firewalls that divide 2 structure into two or more buildings may be given similar consideration
when evaluating the exposure of the buildings to each other.

The sparial coefficient (S,..) may be considered equal to O when the exposed building is on the
same property and ie less than 10m? in building arca.

4. Additions fo Existing Buildings

(@

v

{c)

Except as permitted in Itcms 4(b) and (¢). additions 1o existing buildings shall be provided with

a fire protection water supply as required in Items 3(a) to 3(H. (See Q2 in the Further
Explanation of Guideline Requirements Scetion)

Buildings with new additions falling into any one of the following criteria would not require an

additional watcr supply for fire fighting where:

(i) the expanded building complies with all the requirements of Fem 1(a),

(i) the now addition docs not exceed 100m? in building area, or

(i) the new addition exceeds 100m? but does not exceed 400m” in building arca, contains
an assembly, business and personal scrvices, mercantile or low hazard industrial
oceupancy., is of noncombustible construction, does not result in a significant increase
In exposure to other existing buildings, has no combustiblc storage or process, and is
scparated fiom the existing building by a minimum 1 hour fire-rated separation

Where a firewall is provided between the new addition and the existing building, the fire
protection water supply may be determined in accordance with Items 1(a) and 3(a), using only
the building volume of the new addition

Note: Consideration should be given to designing the water supply

to the more stringent
requirements of the two separated buildings,
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TABLE 1
WATER SUPPLY COEFFICIENT - K

PraN

Classification by Group or Division in Accordance with
Table 3.1.2.1 of the Ontario Building Code
As2 A-4 Al E F1
B.1 F-3 A-3 F-2
TYPE OF CONSTRUCTION & §~§
C
D
Building is of noncombustible construction with fire
separations and fire-resistance ratings provided in 10 12 14 17 23
accordance with Subsection 3.2.2, of the OBC, |
including loadbearing walls, columns and arches.
Building is of noncombustible construction or of
heavy timber construction conforming to Article
3.1.4.6. of the OBC. Floor assemblics are firc 16 19 22 27 37
separations but with no fire-resistance rating. Roof
assemblies. mezzanines, loadbeoaring walls, cotumns
and arches do pot have 4 fire-resistance rating.
Building is of combustible construction with fire
scparations and fire-Tesistance ratings provided in
accordance with Subsection 3.2.2. of the ORC, 18 22 25 31 4]
including loadbearing walls, columns and arches,
Noncombustible construction may be used in liey of
fire-resistance rating where permitted in Subsection
3.2.2.
Building is of combustiblc construction. Floor
assemblies are fire separations but with no fire-
resistance rating. Roof assemblies, mozzanines, 23 28 32 39 53
loadbearing walls, columns and arches do not have a
fire-resistance rating.
Column 1 2 3 4 £ 6
TABLE 2

MINIMUM WATER SUPPLY FLOW RATES

OBC Part 3 Buildiags

Required Minimum Water Supply Flow Rate (L/Min.)

One-storey building with building area not exceeding
600m” (excluding F-1 occupancies)

1800

All other buildings

2700 (If Q < 108.000L)"
3600 (If Q > 108,000L and < 155,000L)"
4500 (If Q@ > 135,000L and < 162,000L)"
5400 (If Q > 162,000L and < 190,000L)"
6300 (If Q > 190,000L and < 270,0001 )
9000 (If Q > 270,000L)®

Nowe 7 QKN S, o releienued Ly e 1Py
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&FIGURE 1

SPATIAL COEFFICIENT VS EXPOSURE DISTANCE
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EXPLAINING THE CALCULATIONS

Q1 What is the "K" factor and how were these values developed?

The K factor, also known as water supply c@cient, is 2 value that takes into account typical
campartmentalization of buildings, combustibility of construction, combustible loading of the building
occupancy and evacuation responses by the building oceupants.

These factors were developed using the “occupancy hazard classification numbers” and “construction
classification numbers” in NFPA 1231, adjusting thet fo fall within the occupancy classifications of
buildings within the Ontariv Building Code, and then modifying them so that the final units of the equation

are in litres. Table 1 of this guideline lists K values according to type of construction and occupancy
classification.

Q2 What volume is included in ""Y*'?

All spaces below and above grade within a building, measured to the underside of the roof deck, shounld be
included in the volume (¢dbic metres) for the fire protection watet supply formula. An exception may be ;
made to exclude a non-combustible erawl space (with no combustible services) below a non-combustible :

floor, located under the lowest building floor area, if it will not be developed in the future or used as a
storage area.

Q3 How are "exposures" measured?

Exposure distances from a new building will be measured from the exterior building faces to the property
lines of that building. The distance from the face of the building to the property ling shall be determined as
per OBC 3.2.3.1.(3). When facing a street, the property line shall be deemed to be the centre of the street.

When facing an existing building (cxceeding 10 m® in building area} on the same property, the exposure
distance (for use in Figure 1) shall be the greater of either the “limiting distance" of the new building facc
as obtamed in OBC 3.2.3.1.(1), or the mid-point between the two buildings.

Q4 How are spatial coefficient values obtained from Figure 17

Once the exposure distance for each building face has been determined, these values can be located along
the horizontal arm at the bottom of Figure 1. By following straight up from these points the graph line may
be intersected providing a spatial coefficient vaive (Sside) along the left vertical arm of Figurc 1. Exposurc

distance values of at loast 10 m. (except F-1 occupancies which require @ minimum of 3.0 m) resull ina
spatial coefficient valuc of 0.

Qs How are multiple exposures calculated?

Where a new building has exposures on more than one side, the percentage increase in the fire protection
water supply due to the exposures on each side should be totaled to reflect all ex

posure protection
requirements. [e.g. if exposurc to one side results in a 50% increase in water volume (i.¢. Ssidel = 0.50),
and exposure to another side results in 3 23% wicrease in water volume (i e Scide? = 75 then the total
increass in water wotume for exposure protection 15 75%, The totaled spatial cocfficrent (Srad 18 hen
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Q6  What is the rationale for the minimum 30 minute water supply duration and what new
buildings will be maost affected by this requirement?

The minimum 30 minute fire protection water supply duration requirements as stated_in Item 3(b),
recognizes life safety concemns by providing a dependablc and immediately available fire protection water
supply for the fire department’s use. It is intended that the duration be long enough to allow complete
search and regcue of any building by the fire department. This minimum firc protection water supply should
also give the firc department a reasonable oppg¥tunity to control and/or extinguish a small fire upon their
arrival, thereby preventing its growth and spread to adjacent buildings and limit any negative
onvironmental impact. This minimum 30 minute duration requirement also allows a reasonable time for the

fire depariment to arrange for supplementary water supplies using 3 water shuttle system for most
buildings.

Concermns for minimum fire protection water supply volumes are mostly relevant for building sites not
serviced by municipal water supply svstems, where an on-site fire protection water supply has to be
provided. Building sites serviced by municipal water supply systems will usually be provided with
sufficicnt water volumes for their firg protection needs. The guideline focuses on water supply flow rates at
minimum pressures for these buildings. It should be noted however that some municipalities have fairly

lirmated water supply storage capacitics and should therefore be evaluated when a new “high demand”
building 1s to be constructed.

Q7 How do exterior 2 hr. rated masonry walls with parapets and no unprotected openings and
interior firewalls influence exposure, and thus water supply calculations?

Interior firewalls and extenior masonry walls fire-rated for 2 hours, with parapcts and no unprotected
openings, are expected Lo remain in place during the period that fire exposure is greatest. Exposure to
adjacent buildings is reduced to a point where additional exposure protection water may not be needed.

Judgment by the Chief Building Qfficial should be used in determining the design of exterior 2 hour fire-
rated masonry walls and interior firewalls with rogard to exposures. The usual 6 inch parapet may not be
considered adequate exposure protection where a new building exposes a much higher existing building in
¢lose proximity. Rather than having to increase the water supply due to exposurc, a higher parapet may be
sufficient protection. In situations where parapet design or other exposure protection methods do not

provide adequate exposure protection for the existing building, then additional exposurc firc protection
water may be required.

Where firewalls divide a new facility into separate buildings, the fire protection watcr supply should be
sized 1o the building with the greatest water supply demand.

Q& \What would be the impact on fire protection water supply requirements for a new building if
an existing exposed property has its own on-site fire protection water supply?

Where a new building exposes an exising property provided with its own independent on-site fire
protection water supply, the Choef Fire Officral muay deduct this water supply from the quantity needed by

the new building due to this exposure. This neighbournng water supply should be accessible to the fire
department to protect exposed buldings.
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The Chief Fire Official should be satisfied that the two property owners will properly maintain their

respective fire protection water supplies for the lifs of their buildings. This agtecment may require approval
from the municipality and may be subject to criteria provided by the Building Code Cotamission

FURTHER EXPLANATION OF GUIDELINE
REQUIREMENTS |

Q1 Regarding sprinklered buildings, where in NFPA 13 are hose stream requirements specified?

NFPA 13 contains the hose stream roquirement for sprinklered buildings in the “Occupaney Hazard Fire
Control Approach” section (in Chapter 5 of 1992 to 1998 NFPA 13 edition). Within, is a table entitlcd
“Hose Stream Demand and Water Supply Duration Roquirements™. This table provides total inside and
outside hosestream requirements and duration for each hazard classification of sprinkler syster design.

A spninkler contractor dusigning a sprinider system for 2 building will determine the minimum water supply
requirements for the sprinkler system. Using the duration period obtained from the above referenced table,

the contractor will add the spriakler and hose stream requirements and calculate the total fire protection
water supply required for the building.

Q2 Where new additions are added to existing buildings that do not have an on-site water supply,
what volumes of water are considered adequate for Life safety and exposure?

Whereas Part 11 of the OBC indicates that only the addition to an extsting building s required to conform o

OBC Part 3, this might in reality not be adequate to deal with life safety and exposure where fire protection water
supply needs are concemned.

When an addition is added to an existing buiiding and water supply calculations are based only on the volumc of
the addition, the fire protection water supply provided on-site might not be adequate to allow full search and
rescue throughout the entire building, As well, exposure to neighbouring buildings from the new addition may not
be reflective of the nature and size of a potential fire in the cnlarged building. Caloulations using the entire volume
of an oxpanded building thercfore are the only accurate indication of fire protection water supply needs.

Q3 Docs this guideline apply (v buildings that are being renovated under Part 11 of the Building
Code?

Part 11 of the Building Code should be reviewed to determine the conditions usder which Article 3.2.5.7.
applies This is found in the Compliance Alternative tables in Part 1]

Where Article 3.2 5.7 does apply, the existing water supply should be cvaluated to determinc if it is
sufficient for the renovated building. Some discretion may be used by the building official if the water
supply for the renovated building is not significantly greater than the existing wator supply.

SPECIAL CASES
o1

Can water transporticd by the fire department be satisfactory {o protect small buildings?
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Smaller buildings of 2 stories or less and with a building area of 200m® or less, may be adequately
protected by a fire department using proper pre-planning methods and transported fire protection water
supplies. N¥PA 1231, “Standard on Water Supplies for Suburban and Rural Fire Fighting”, provides methods
to assist the firc department with this pre-planning. Where the fire department does not have the equipment

necessary for a proper water shuttle system to adequately protect these smaller buildings as per NFPA
1231, an on-site fire protection water supply should be considered.

Q2  What extra precautions, if any, sh%‘ﬁd be taken for institational occupancies?

Buildings with Group B, Division 1, 2 and 3 occupancies should be treated in a special manner with
respect to fire protection water supplies. The occupants of these buildings require direct supervisory
assistance for phased evacuation during a fire. This could result in a prolonged search and rescuc by the
fire department. If this type of building is located in areas not serviced by municipal water mains, the fire
protection water supply that the fire department is capable of transporting to the site may not be adequate
for the duration of this scarch and rescue period. Only a properly sized on-site fire protection water supply

will provide the hose stream duration that the fire department needs. Alternatively, sprinkler protection
¢ould be provided.

Q3 What provisions should be made where fire depar{ment response is slow or nonexstent?

For new buildings constructed in areas where fire department response is not expected 1n a reasonable tume,
the building should be sprinklered to help ensure safe evacuation. In locations where a fire department
pumper truck is not provided, consideration should be given to installing a private water supply capable of
providing o minimum 700 kPa (100 psi) watcr pressure at the required flow rate w permit fire fighters or
other persons trained in the use of fire hoses. to effectively use a "fog-nozzle" hose spray on the fire. This

type of hose spray is most effective at controlling fires. Alternatively, sprinkler protection could be
provided.

Q4  How should an outdoor reservoir be designed to take into account ice farmation?

When designing an opcn, nnheated rescrvoir to provide 4 fire protection water supply as required in this
guideline, 2 600 mm ice depth allowance should be included in the water volume calculations. Where local

winter temperature conditions rcsult in a greater ice depth (as typically found un local lakes or ponds), this
should be factored into the volume calculations,

Q5 ‘What provisions should be made to ensure that water reservoir supplies do not drop to
unsafe levels a< 2 result of evaporation or leakage?

A make-np water supply should be provided 1o maintain the design volume of fire protection water supply

reservoirs. Storage tanks should be provided with lrait switches, pressure gauges or water-level gauges 10
monitor volume.

If make-up water supply for open water supply reservoirs 1s provided by natural refill methods (i.e water
table seepage) and periods of drought are common, the reservoir capacity should be increased to take nto
account the reduced water table levels expected from the evaporation of water.

Q6 What standards should be used to provide an acceptable water supply design?
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Tanks should conform to NFPA 22, “Water Tanks for Private Fire Protection”, and the local fire
department should be consulted 1o determine appropriate connections for their pumping equipment.

Firc main installations should conform to NFPA 24, “Private Fire Service Mains and Their
Appurtenances”. :

On-site fire pump installations should conform to NFPA 20, “Standard for the Installation of Centrifugal
Fire Pumps”, &

Sprinkler standards other than NFPA 13, “Standard for the Installation of Sprinkler Systems”, such as
NFPA 13D, “Installation of Sprinkler Systerns in One- and Two-Family Dwellings and Mcbxlc Homes”,
and NFPA 13R, “Installation of Sprinkler Systems in Residential Occupancics Up To and Including Four

Stories”, may be used where appropriate for the type of building covered by these standards 'I'hcsc other
standards should be acceptable to the local jurisdictional authority.

For new buildings that present a special hazard to a community as a result. of their size, occupancy or

economi¢ importance, the Firc Underwriters Survey Guide should be used to determine suitable water
supply and hydrant siting.

Q7  For evaluation of the fire protection water supply and associated fire hydrants, are there
other considerations in addition to those set out in the QBC?

Impounded fire protection water supply for a remote building shall be accessible to the fire department to
allow the usc of suction lines for drafting cither directly from the impounded water source, of from a dry

hydrant supplied from the impounded water source. This water source or hydrant shall be located in
adherence to OBC 3.2.5.7.(2).

Whete at least two widely separated private fire hydrants are required to protect a building and water is to
be supplicd from a single onssite fire protection water supply (e.g. reservoir), it is acceptable to provide a
fire department pumper connection adjacent to the water supply to allow a pumper truck to pump into an
underground "dry" main feeding the two remote hydrants. This arrangement permits fire fighters to attach
hoses directly to the hydrants or to use a second pumper truck to draw hoosted water from these hydrants.

Existing water flow test information obtained to determine the adequacy of the municipal or private water
supply for fire protection of a new building should be evaluated with regard to how dated the test
information is, whether the flow test was conducted during hiph or low demand periods, and the possibility

that future development in the area will significantly affect the supply. A current hydrant flow test at the
proposed construction site will provide the most accurate information.

When dealing with new buildings serviced by municipal or industiial pressurized fire protection water
systems, this guideline specifies a minimum water flow rate at 140 kPa pressure. The 140 kPa pressure is
the accepted minimum that most fire departments will allow scrvice mains 1o be drawn down to. Water
main and/or booster pump damage could occur from cavitation at pressures below this level

Q8 Cun this guideline be used for Part 9 of the OBC?

The OBC does not currently require that Part 9 buildings be provided with an adoquate water supply for

fire fighting. However. this guidetine may be used on a voluniary basis 1o provide a suitable fire protection
water supply for these butldings
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The Water Supply Adequacy Committee recottimends that an on-site fire protection water supply as

required by this guideline be provided for multi-unit residential (Group C) type buildings (.. hotels, -

motels, apartments, townhouse complexcs, vtc.) that fall within Part 9 of the OBC. These buildi-gs

inherently have delayed building evacuation, resulting in more extensive search and rescue operations, and

will likely benefit from an on-site fire protection water supply,

Q%  How are standpipes and hose systems affected by these requirements? e

A : Lo wa
Where a ?JUIldms requires a standpipe ar’#hosc system per the OBC, the standpipe system should cORinue
to be designed to Artiele 3.2.9.2. The standpipe will draw from the required water supply specifi in this
guideline, still leaving a significant fire protection water supply for exterior hose stream use. \ o

Q10 Can ﬁ.‘e water supply requ:iremﬁents of this guideline be reduced in buildaugs with an
established fire safety plan that can ensure & rapid building evacuati-n?

Elementary and secondary schools have a record of well csiab
allow complete school evacuations within 4 minutes. Becanse of this aud the inherent high level of
supervision in these types of facilities, & roduction of up to 30

: : %o in e fire protection water supply
requircineats as set out for unsprinklered buildings in this guidele. mzy be given, However, caution
should be used if the duration of water supp}

vy is reduce § % loss than 30 minute, unless other cormpensating
features arc also provided.

lished and practiced fire safety plans which

Other considerations to keep in mind should include d

) . wbled students and teachers that are being
introduced into the general school population. A del ayew evaruption may be expected for them. This could
result in prolonged search and rescuc op

. crations by the Gre department and should be considered when
detormining water supply reductions.

Q11 Can the water supply requirements of this guidcline he Fetuced if alte
methods are proposed?

rroate fire suppression
Aliernate fire suppression methods may result in reducid water supply requirements whon compar o to

design parameters set out in this guidelinc. Questions should be divected 10 the loce! authority that has
jurisdicton over these matiers,

Alternative {ire suppression methods being considered for allowing a reduction in the -vater supply
requirements of this guideline are, foam/water extinguishing systems, carbon dioxide ex nguishing sy
or dry chemical extinguishing systems. Exterior water curtain (dejuge) svstems may be  onside cee,
fire protcction water supply requirements for exposure purposes.

'Sttms
in liei 1 of

WATER SUPPLY ADEQUACY COMMITTEE

Kim Bailey - Office of the Fire Marshal

John Brasy - American Water Works Association

Roy Chatk - Ontario Mumeipal Fire Prevention Officers Assonatien
Steve Penna - Ontario Building Officials Associaton

David Shant. - Munieipal Fngineers Aseaciaticn

fam Evre - Ontarnie Minicipa] Water Association

Don Livisgston - Minisiy of Housing, Buildings Brane 3,
FACos . lncrers At.‘.\‘!sap; Organization

Chief Tom Poavell - Onterjo Assoxciation of Fie Chicls
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EXAMPLE PROBLEMS

PROBLEM #1

A new apartment building is to be constructed in your municipality. The building will measure
30m by 25m, with 3m between floors, and consists of 3 storeys plus a basement used for storage
and laundry facilities. Parking will be ouléide. The building is to be of combustible construction
and is to conform to 1997 OBC 3.2.2.47. An attic space is also provided in this building with a
750m?* volume. A 30 min. fire separation is provided between the 3rd floor and the attic space.
The building is not to be sprinklered nor provided with a standpipe system.

The building is located on a corner lot and faces 2 streets (see diagram). Property lines are located
5m to the south and 7.5m to the east of the proposed building. All of the buildings are serviced by

municipal water mains and hydrants. What is the required minimum flow rate of the municipal
main for an adequate fire protection water supply?

RN
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SOLUTION - PROBLEM #1

(1) Determine bullding classification i
-residential apartment is Group C

(2) Check parameters of Item 1(a) to determine whether building requires an on-site water
supply. - building exceeds 200n’, has

stories with significant combustibles and is nof a
Part 9 building, therefore needs water supply evaluation

(3) Calculate Q=KVSrtet
(i) determine X - ,
- from Table 1, based on building construction and classification, the waler
supply coefficient K~ 18
(it) calculate the building volume, V=L x Wx H
- use fotal height of building, 3 storeys plus basement, and atfic space (750m3).
(3m between floors x 4 floors =12m)
V~ (30m x 25m x 12m) + 750m* = 9750n
(i) Determine Sto from Figure 1
- consider each side of the building:
. - the north and west sides of the building each face a stree( and the distance o the
{ centre of the streets exceed 10m, so Sside will be equal fo 0.0 on both sides.
- the property line is Sm to the south of the building. From Fig. 1, Sside Is equul fo

0.5, meaning that a 50% increase in the volume of water will be required fo
protect this side.

- the property line to the east of the building is 7.5m. From Fig. 1, Sswe is equal (o
0.25, meaning that a 25% increase in the volume of water will be required to
protect this side.

-therefore, because of the exposure on the south and east sides of the building, il

will be necessary to increase the total volume of the water by 75 % ( the sum of all
the spatial coefficients from each side ).

je.  Sta = I+ (total of spatial coefficients)
' = I+ (0.5 + 0.25) :
=175 (Note: 8te need not exceed 2.0)

therefore, Q = KVStat
= [8x9750x 1.75
= 307,725 litres

(4) determine the water supply flow rate
- from Table 2. since the building either exceeds I storey or ils area is greater
them 600 m*, and the calculated Q is greater than 270,000 litres, the required

minimum water supply flow rate from the municipal system would be 9000 LiMin.
- this fluw rate is required at 140 kPa in accordemce with Ttem 3(h).
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PROBLEM #2

A single storey warehouse and distribution center, classified as a low industrial hazard occupancy,
s to be built in an area not serviced by a municipal water supply. The building is to be 1500 m? in
area, 4 metres high and of noncombustible construction conforming to Subsection 3.1.5. of the

Ontario Building Code, This building falls within 1997 ORC 3.2.2.80. Storage commodities vary,
but in general are farm implements in wg‘c_i crates.

The warehouse faces one street to the north, with property lines 30m to the east and 7.5m to the
west. An existing building is located on the same property and will be 20m to the south of the

proposed new warchouse. The new warehouse building will have 10% unprotected openings in jts
south face.

There is a similar type warehouse that has its own 20,000 litre on-site fire protection water
supply located to the west. This water supply is determined by the fire department to be rclisble
and accessible. How much water will be required on site for fire protection of the proposed

building?
N
———— e Gad -
‘ 15m :
' ' 4 !
e exising ' 7 5m new warehouse 30m
pretecudgn @ > < v
N warehouse : ;
i
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SOLUTION - PROBLEM #

(1) Determine building classification
proposed low hazard warehouse building is Group F-3

(2) Check parameters of Item 1(a) to determine whether building requires an on-site water
supply.
’ building is a Parl 5 building as iffxceeds 600 n?* tn area and has a significant
combustible loading, therefore needs on-site water supply
(3) Calculate Q=KVStot
(i) determine K
- from Table 1, based on building construction and classification the water supply
coefficient K=19 g
(si) caloulate the building volume, V= Area x H

= (1500 x 4) = 6000 m*>
(ifi) Determine STet from kigure 1 by considering each side of the building:

- ot the east side of the proposed building the distance to the property line exceeds 10
meiers so no increqase mn walter volume is necessary.
- the proposed building faces a street on the novth side with distance to the center of the
street 10 meters away. No increase in the water volume will be required due 1o lack of
exposure on this side.
- the proposed building faces an existing building on the same property, 20m fo the
south. The 10% unprotected openings in the south building face of the proposed building
results in a “limiting distanice” of 2.5m using Table 3.2.3.1.4. of the OBC. Since the
midpoint between the two buildings on the same property (10m) is greater than the
limiting distance of the south face of the new building, the 10m is deemed the exposure

distance. No increase n water volume will therefore be needed from exposure on this
side.

- the property line to the west is 7.5 meters from the exterior wall, which means a 25%
increase in the volume of water to protect the propertv on that side. However, the
neighbour's warehouse has its own reliable 20,000 litre Jire profection water supply, so
this can be used to reduce the expasure needs. kxposure calculations should be
completed to evaluate the neighbouring water supply, therefore,
Stor = 1+ Iotal of spatial coefficients

=] +f258) =125
and, = KVSTw

=19x6000x 1 25 = 142,500 litres
Of this amount. 28,500 litres (142,500 - 114,000 = 28.500) is required for exposure, of
which 20.000 litres is already provided on the exposed property. Therefore an additional
8,500 htres should be added 1o the on-site water supply to make up the shortfall in
exprosure protecton. Therefore, Q= 122,500 litres (114,000 + 8,500 = 122,500).

(4) determine the water supply flow rate

- Jrom Table 2, since the building arca exceeds 600m? and the caleulated Q is greater
than 108,000 litres but less than 135,000 litres, the required minimum water supply flow
is 3600 L-AMin. However, i accordance with Hem 3(h) it must also be confirmed that
3600 LM can be flowed for a mmimum 30 minutes. Since a 34 min. duration is*
achieved F122.500 - 3600 ~ 34 pmin. . this s satisfaciory.
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Office of the Firc Murshal

PROBLEM #3

An existing 400 m? single storey (with basement) school is being provided with a 400 m? addition
of noncombustible construction. The existing building is of combustible construction with g 45
min. rated roof and basement ceiling (structural supports rated as well), while the new addition is
of noncombustible construction as well and meets the requirements of 1997 OBC 3.2.2.25. Both
the new and existing buildings are provided with full basements, 2.5 m. in height. The ground
floor has a ceiling height of 3.0 m, An attic space is provided in both buildings, each with volume
of 800 m®. A 1 hr. fire rated separation is@@be provided between the new and existing structures.

No water mains or hydrants are located in the area. A hose standpipe is voluntarily being provided
throughout the entire building, with 2 booster pump. Distances to the property lines are as

indicated on the accompanying sketch. An all volanteer fire department with limited equipment is
located within 20 min. of the building site. '

What size pond is needed on site

(assuming no freezing lemperatures), 1 ensure ninimum life
safety requirements? :
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Fire Protection Water Supply Guideline for Part 3 of the OBC

OFM-TG-07-98
Office of the Fire Marshal

UTION - PROBLEM #3

(1) Determine building classification
- school building is Group A-2

(2) Go to Item 4(2) of the water supply guideline, Item 4(b)(iii) indicates that a single
storey, noncombustible addition with an assembly occupancy, up to 400m? in building
area, with no comhustible storage g& process and separated from the existing building

by & minimum 1 hr, fire separation would not require additional water supplies for fire
fighting purposes.

(3) The local jurisdictional authority however, may also wish to take into consideration the

ability of the local fire department to provide an effective water supply shuttle system to
this school by using NFPA 1231 as a guide. If cquipment is not available to provide

effective amounts of water supply, then an on-site water supply may be the best cheice. -
Note that this is what Item 1(a)(ii) is alluding to.

(4) If an on-site water supply is chosen, it may be sized by calculating Q = KVSTat
(i) although OBC Part 11 would only size the on-site water supply to the addition, the fire
department should determine if this 1s sufficient Jor their search and rescue needs.
(i} assuming the entire building volume is selecied to determine Q, determine K )
_ from Table 1, based on building construction and classification the water supply the
existing building has a coefficient K=18 and the new addition has a coefficient K=16.
(iii) calculate the building volume, V=L x Wx H
Vixisting = (400 X 3) + (400x 2.5) + 800 = 3000 m’
Vradiion = (400 x 3) + (400 x 2.5) = 800 = 3000 m*
(iv) Determine Siot
- From Figure ), since no property lines are less than 10 m away, all Ssides — 0.0,
therefore no addition water volume 15 needed fot exposures. . Stor=1.0
Q= KVSTot
= (KVSrot)Exisnng + (KV.Sroi) addition
= (3000 x 18 x 1.0} + (3000 x 16 x 1.0)
= 102,000 litres
This is the required pond size, assuming a means to maintain the water level and no freezing
concerns. Note that Ttem 3(d) also allows a reduction in the water supply and flow rate for

schools. This reduction may not be considered due to the all volunteer fire department with
fimited equipment.

(5) determine the water flow rale

- from Tuble 2, since the building area exceeds 600m? and the calculated Q is less than 105,000
litres, the required minimum water supply flow is 2700 LMin. However, in accordance with Item
3(b) it must also be confirmed that 2700 LMin. cen be flowed jor a minimum 30 minutes, Since
@ 38 min. duration is achieved (102,000 -+ 2700 = 38), this s satisfactory. Note if the water
supply was sized 1o only the addition then a 34. 000 litre pond, allowing a 30 minute duration at
a flow rafe of 1800 L-Min. would be required. However, al 2700 L;Min.. which is a reasonable
flow rate for the enfire sfructure, fhis provides only 20 min. duration.
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Fire Protection Water Supply Guideline for Part 3 of the OBC OFM-TG-07-98

Office of the Firc Marshal

PROBLEM #4

A 300 m? single storey testaurant is to be constructed of noncombustible construction in a town
with & marginal water supply due to old mains and poor gridding. The municipal water reservoir is

sized for 1.0 miltion gallons. The building will have a 3.5 m. high ceiling. No hose standpipe or
sprinklers are planned., Is the existing street supply adequate? '

Property lines are located 11m to the cast %d 20m to the south. Street centre line distances are
10m to the north and west. A

The fire department routinely arrives at a fire scene in this part of town with a tanker/pumper
truck carrying enough water (4500 litres) for two 38 mm hoses adequate for 5 minutes of
discharge. The hydrant at the street can provide 1500 L/Min. at 140kPa.

l ‘ \ SO0 Lavin at 140kPe
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Fire Protection Water Supply Guideline for Part 3 of the OBC OFM-TG-07-98

Office of the Fire Marshal

SOLUTION - PROBLEM #4

(1) Deterntine building classification
-restaurant building is Group A-2 occupancy.

(2) Check parameters of Item 1(n) to determine whether building requires an on-site water

supply. Py
-building falls within Part 3
-building area is more thon 200m? and is not an F-3 occupency.

(3) Compare existing water supply with required water supply

- as the building is < 600n?, the required water supply flow rate from Table 2 for this size
building is 1800 LAin.

~provided public water supply from hydrant at street is 1500 LiMin at 140kPa (adequate
volume of supply)

-transported water supply by fire department is 4500 litres.

-the requived water supply shortfall from public supply only is (1800 -1500)=300 LMin.
The tramsporfed water supply by the fire department will last 15 minutes if used at a flow
rate of 300 LIMin (4500/300=15 min.) to make tip shortfall from the public supply.

(4) Solutions to make up water supply shortfall

Option #1 - as the total water supply that is deemed adequate for this new building is
1800L/AMin x 30min.= 54000 Litres, and the provided water supply is (1500x30)+ 4500 =
49500 litres, then require an additional on-site waler supply of 4500 litres

Option #2 - provide an additional fransportable water supply source (i.c. tanker truck)
of 4500 L.

Option #3 - the Chief Fire or Building Official may determine that 1650 LMin is
satisfactory based on building occupancy and layout, and the restaurant’s fire safety
plan. The Chief Fire or Building Qfficial may also determine that “life safety” is no
longer a significant concern after 15 minutes in this nype of occupancy and the remaining
public water supply is satisfactory for exposure concerns.

T
S
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Fire Pratection Water Supply Guideline for Part 3 of the OBC
Office of the Fire Marshal

OFM-TG07-98

PROBLEM {5

A new 4 storey plastics extrusion plant (¥-2 occupancy) is being constructed-in a town with a
marginal water supply. The flat-roofed building will cover a 500 m? area and be 12.0 m. in overalt
height. Construction is to be combustible and in conformance with 1997 OBC 3.2.2.70. The roof
and floor separations have a fire-resistance rating of 45 min. Exposure includes property lines 2m
and 3.5m away and street centre lines 98 4nd 15m away to the west and north, What is the
required water supply from the street mains for this new building?
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Fire Protection Water Supply Guideline for Part 3 of the OBC

OFM-TG-07-98
Office of the Fire Marshal

SOLUTION - PROBLEM #S

(1) Determine building classification
-Group -2 occupancy

(2) Check parameters of Section (1) to determine whether building requires an on-site
water supply.

-building is a Part 3 building as iggeets dimensional pavameters (i.e. more than 3
stories) e

(3) Calculate Q=K VS8rat
(i) determine K
- Jrom Table 1, based on building construction and classification,
the water supply coefficient K=31 '
(ii) calculate the building volume, V=L xWx H
=300x 12

= 6000m3
(ii1) determine Stet from Figure 1( consider each side of the building) :
- the street center line (0 the north is more than 10m away thereby providing no
eXPOSUre concerns.

- the streef center line 1o the west is 9m away thereby resulting in an Sside of 0.1
- the P/L 1o the east is 2m away resulting in an Ssidc 0f 0.5
- the F/L to the south is 3,5m awaqy, resulting in an Sside of 0.5
- therefore the resulting tolal of spatial coefficient values is:
Stor= 1+ (0.1 +0.5+0.5)

=1+ (1]

= 2.1
(however as Stor need not exceed 2.0, assume Star = 2.0)

(iv) therefore, Q = KVSfor
=31 x6000x 2.0
= 372,000 litres

-It should be confirmed that the municipal reservoir has this reserve fire fighting
water supply capacity.

{4) Determine the water supply flow rate

- Jrom Table 2. this tvpe of building requires a minimum fire protection water supply flow

rate of 9000 L/Min at 140kPa. Water flow tests on street hydrants at the building site
should confirm this mininnan flow.
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Fire Protection Water Supply Guideline for Part 3 of the OBC OFM-TG7-98 s
Office of the Firc Marshal L

PROBLEM #6

A200m® single storey flammable liquids storage and paint mixing room is being constructed on
the southwest comer of this existing remote 600n?, single storey metal parts fabricating and
treating plant. The property ling is no closer than 60m from the building in the south, east and
west directions. The center line of the highway to the north is 12m. An existing 5000 Tmp. gal.

fire protection waler supply is currently pwided on-site, with a dry hydrant to provide fire
department draft from this reservoir, s

The building is located in an area surrounded by sgricultural lands used for growing cash crops,
and lakes used to provide potable water for the local communities. |

The existing building has interior hoses but no sprinklers. The new addition is {0 be separated
from the existing building by a 2 hr, firewall, but is not to be sprinklered. The addition is to be 4m
in height and of noncombustible, non-rated construction. The wails of the addition at right-angles
to the existing building are blank masonry, while the masonry walls of the existing building at

right-angles to the addition has 10% openings. Ts the existing water supply sufficient for the
addition or the existing building.

e
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Office of the Firc Marshal

SOLUTION - PROBLEM #6:

(1) Determine new building clussification
Group F-1 occupancy

(2) Check parameters of Section @ f%‘,this addition. Ytem 4(c) deals with firewalls
separating additions from existing buj dings. Check parameters of Section (1) to determinc
whether addition requires an on-site water supply. 7

- the addition has an F.] occupancy and is therefore o Part 3 building. Because the

(3) Addiiion is not to be sprinklered so Section (2) does nat apply,

(4) From Section (3) caleutate Q for e addition using Q=KVSre
(i) determine X

-Jrom Table 1, based on building construction and classification, the water
£ supply coefficient K~37 :
: (11 calculate the building volume, V=L v W« H

=200x 4

~ 800m3
(1) determine Stot from Figure I{ consider each side of the building) :

- the P/L to the east, west and south exceeds 13m resulting in Sside values of 0in
each direction.

- to the north the limiting distance 1o the south exposed wall of the existing
building from the blank

west wall of the addition is determined Jrom 1997 OBC
3.2.3.1.(1). Becquse of the blank masonry wall the limiting distance is 0.
- therefore the resulting total of spatial coefficient values is:
Stot= I+ (0 + 0+0+40)

=10
(iv) therefore, 0= KVSro

=37x800x 1.0

= 29,600 litres

(4) Determing the water supply flow rate

- from Table 2, F-} occupancy buildings require q minimum fire profection water
supply flow rate of 2,700 LMin. The existing on-sile fire protection water supply
of 5.000 Inp. gal. 122,750 lirres) can provide this flow rate for 8 minutes.
o - Since a minimum 30 minute duration n water supply is needed, an additional
L. 38,250 litres of on-site water supply is needed for the addition lo make up the
shortfall (81,000-22, 75 0).

- The existing bullding may also be evatuared 1o see if water supply requirements

would be higher. Owner may: decide 1o provide additional waiter demand if higher.
Note' Under the QRC 1) existing building also has v i oy el =

2t Aarcrmaie oy,
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Black & MCDonaid

Technical Field Service Department

31 Pullman Court, Scarborough, Ontario M1X 1E4. Phone: (416)-298-99T7 Fax: (416)-295-2907

August 16, 1999

Toronto Zoo

361A Old Finch Ave.
Scarborough, Ontario
MIiB 5K7

ATTENTION: Mr. Dean Evans, Electrical Supervisor

Subject: 1999 High Voltage Maintenance
Our Reference #: 6621

Dear Sir:

During June this year, we completed the Preventive Maintenance Program on the high voltage
power apparatus located at your site. This work was carried out to the specifications outlined in
tender proposal #48 (98-10).

The following sections are included in the report:

» Deficiencies and recommendations
¢ Inspection Sheets

Intent

The intent of this program was to evaluate and report on the condition of the high and low
voltage equipment in your main and unit substations. This evaluation would detect any problems

in their early stages, indicating potential problems in your system that would eventually lead to
equipment failure.




Black & MCDonald

Technical Field Service Department C

31 Pullman Court, Searborough, Ontario M1X 1E4, Phone: (416)-298-9977 Fax: (416)-298-2907

Findings

The problem areas together with detailed recommendations can be found in section “A”.
Detailed information pertaining to any of the deficiencies listed in this section can be reviewed
with the individual test sheets compiled in section “B”. In-order to avoid any unexpected
downtime we would recommend taking the necessary corrective measures listed in section “A”.

Should you require any further assistance or information, please do not hesitate to contact our
office at your convenience. We thank you for the opportunity to have been of service.

Yours sincerely,
BLACK & McDONALD LIMITED

R.P. (Rodger) Morgan

Technical Field Service Division



Black & MCDonald

Technical Field Service Department

31 Pullman Court, Scarborough, Oatario MIX. 1E4, Phone: (416)-298-9977 Fax: (416)-298-2907

“A”  DEFICIENCIES & RECOMMENDATIONS




Technical Field Service Department

31 Pullman Court, Scarborongh, Ontario M1X 1E4. Phone: (416)-298-9977 Fax: (416)-298-2907

Deficiencies and Recommendations

Main Incoming Switchgear
1.) Main Feeder “DIP” Pole
Deficiency:

The main fuses on this pole were found to be out of co-ordination with the downstream
switchgear fuses. Both were sized at an amperage of 150E. Due to the subsequent interruptions
caused by cable failures, these have been replaced and the pole-mounted fuses re-sized to 200E.

Recommendation:

Review sizing and speed (TCC #) requirements with the supply authority. Ensure stock of these
S&C SMU-20 style fuse units for future ready availability.

2) Main 27.6kV Incoming Switch
Deficiency:

The Blue/ C¢ arcing interrupter was found to be defective.

Recommendation:

Replace this S&C interrupter unit.

3) Feed to Eurasia Pavilion
Deficiency:

The B & C phase interrupters on this switch measure over the readable scale in both positions.
They are defective.

Recommendation:

Replace these two arcing interrupters.

w



Technical Field Service Department

31 Pullman Court, Searborough, Ontario M1X 1E4. Phore: (416)-298-9977 Fax: (416)-298-2907

4.) All Fused Switch Cells
Deficiency:

Due to the power cable failures and the resulting numerous fuse operations, the spare fuse stock
in these feeder cells has been significantly depleted.

Recommendation:

Restock the spare fuse inventory.

North America Pavilion
5) Loop Feed to Service Building

Deficiency:

Flash marks were observed on both the left phase barrier and beside the associated lightning
arrestor.

Recommendation:

Replace the phase barrier and touch up cell as required.

6.) Paddock Feeders
Deficiency:

Only one spare fuse link is available in the switch/ fuse compartment.

Recommendation:

Restock the spare fuse inventory.



Technical Field Service Department ("“x

31 Pullman Court, Scarborough, Ontario M1X 1E4. Phone: (416)-298-9977 Fax: (416)-298-2907

Entrance/ Administration Building
7.) Feeder to Village Edge South
Deficiency:

Only one spare fuse link is available in the switch/ fuse compartment.

Recommendation:

Restock the spare fuse inventory.

Africa Pavilion
8) Paddock Feeder
Deficiency:
No spare fuse links are present in this feeder cell. (

Recommendation:

Restock the spare fuse inventory.

9.) Main Secondary Breaker
Deficiency:

This FPE 75H-2 (s/n. TH-4126-72) 3000 Amp circuit breaker was found to be mechanically
problematic. The breaker failed to consistently trip even though the trip bar was fully engaged.
The unit was extensively investigated during the maintenance shutdown and repaired to
serviceable condition. Note that this field repair should only be considered as a temporary fix!

Recommendation:

Because of the nature of the discovered defects, this unit will require thorough stripping and
rebuilding/ service. This will require the removal of the circuit breaker from service and may
necessitate the installation of temporary generator power as per your needs.



£

Technical Field Service Department

31 Pollman Court, Scarborough, Onatario MlX-IEil. Phoune: (416)-298-9977 Fax: (416)-298-2907

10.) MCCI1 Circuit Breaker
Note:

Due to the time and personnel involved in investigating of the main circuit breaker, the other
smaller breaker designated as “MCC1” was not tested. This unit has been previously reported as
problematic and may also need additional servicing.

Indo-Malaya Pavilion
11.) Feeder to Entrance Facilities

Deficiency:

The B¢ cable terminator in this switch cell was found with a top porcelain skirt broken.

Recommendation:

The damaged area was sealed with contact cement. No further action is required at the present
time.

12.) Indo-Malaya Paddock Feeder
Deficiency:

The arc interrupter operator (attached to the switchblade) was found to be broken. As a result the
interrupter now does not function.

Recommendation:

To restore the interrupter’s functionality, the entire Load Interrupter switchblade arm will have to
be replaced.




Technical Field Service Department

31 Paliman Court, Scarborough, Ontario M1X 1E4. Phone: (416)-298-9977 Fax: (416)-298-2907

13.) Indo-Malaya Paddock Feeder
Deficiency:
No spare fuse links are present in this cell.

Recommendation:

Restock the spare fuse inventory.

14.) Main Secondary & DP MB Circuit Breakers
Deficiency:

e The front flash barrier is missing on the “Main ...” C.B.

e The front flash barriers are cracked on the “DP MB” C.B.

¢ “DP MB” mechanism was found to be sticking.

Recommendation:

¢ The “DP MB” mechanism was restored to proper operation. No further actton is required.

» Replace the flash barriers on both circuit breakers.

Lurasia Pavilion
15.) Paddock Feeders (Centre & Sonth)

Deficiency:

The Kirk RE12023 interlock is inoperable due to the switch handle being bent out of position.

The switch is still operational.

Recommendation:

If full functionality is desired, then the switch handle must be replaced. If this is not a priority,

then the switch is presently functional and requires no further action.

(J



Technical Field Service Department

31 Pullman Court, Scarborough, Ontaric M1X 1E4. Phone: (416)-298-9977 Fax: (416)-298-2907

16.) Paddock Feeders (Centre & South)
Deficiency:
Only one spare fuse link is available in the switch/ fuse compartment.

Recommendation:

Restock the spare fuse inventory.

17.) Eurasia Pavilion Transformer T-1
Deficiency:
The top skirt of the H3 primary bushing was found to be cracked.
Bushing Spec.: Westinghouse T1; DWG. No. 25kV400A; S.0. 544C638G05

Recommendation:

The crack was sealed with epoxy. No further action is required at the present time. The
condition of this bushing should be monitored during subsequent shutdowns. Subsequent
deterioration will require bushing replacement in this Askarel (PCB)-filled equipment.

Submersibie & Pad-Mount Transformers

18.) Submersible Transformers (General)

Note:

The majority of the approximately 50 units on site are more than 25 years old. These units are
approaching the end of their operational service lives. While no one can accurately predict the
exact moment of failure for each unit, recent events have shown that they may fail at any time.

A graduated replacement program should be considered by engineering and procurement staff so

as to modemnise the existing transformer inventory, and prevent unnecessary downtime caused by
failures.
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19.) Submersible Transformers Qil Levels
Deficiency:

Several of the submersible transformers were observed with the oil level below the
manufacturer’s recommended fill line. This is likely as a result of there only being a small
quantity of oil in the units and them having been sampled on previous occasions.

Recommendation:

Purchase a barrel of Voltesso 35 electrical grade insulating oil (or equivalent) to be used to top
up the units as needed during future shutdowns. This barrel should be stored in an area where it
will be sheltered from elements (moisture, etc.) that can degrade its properties.

20.) Submersible Vault #1 (Fed from Service Building)
Deficiency:
The “H1B” elbow on this unit (s/n. 871935) was found with burn marks on it. (H‘z

Recommendation:

The elbow and transformer bushing insert should be replaced in the near future

21.) Submersible Vault #32 (Fed from N. America)
Deficiency:

The manhole gasket on this Red Phase transformer (s/n. 861949) is in poor condition. Improper
sealing of the unit can allow the entrance of moisture and degradation of the oil.

Recommendation:

Replace this access cover gasket.



(

Black & MCDonald

Technical Field Service Department
31 Pullman Conrt, Scarborough, Ontario M1X 1E4. Phone: (416)-298-9977 Fax: (416)-298-2907

22)) Interfacial Tension (IFT) Levels
Deficiency:

Interfacial tension is a measure of the barrier between the oil and water. A lowering of this level
1s an indication that oil is beginning to degrade.

A .number of the transformers had borderline IFT levels. The worst of these is the Vault #18 unit
(s/n. LO721-1), which has a measured level of 18.2 dynes/ ¢m; the N.E.T.A. standard
recommended minimum is 32 dynes/ cm.

Recommendation:

The Vault #18 transformer should be sampled again within 6 months both to confirm the initial
reading and trend for deterioration.

23.)) Weston Station
Note:

This unit substation was reported to be in poor condition. The station should be shutdown during
daylight hours for a thorough evaluation.
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INSPECTION SHEETS
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Technical Field Service Division

31 Pullman Court Scarborough, Ontario. M1X 1E4 Phone: (416) 298-9977 Fax: (416) 298-2907

July 27,1999

Metropolitan Toronto Zoo
361A Old Finch Avenue
Scarborough, Ontario
MIB 5K7

ATTENTION: Mr. Dean Evans
Subject: Infrared Inspecrion Report
QOur Reference: 6621

Dear Sir:

We have completed your infrared inspection on June 9, 1999. There is list of the areas scanned in
this report as well as our findings and recommendations for your review and comment.

Within the report you will find an Infrared Survey Sheet that displays a Thermogram window,
below that image there is a ‘Profile’ window. This window measures the object's temperature
along that line in the form of a line graph.

The deficiencies found during the inspection do not warrant any quotation for parts.

We advise that in our opinion the electrical power apparatus as covered in the report, having been
inspected, tested and not yet repaired. Sub-stations located in the Indo & Austraialasia Pavilion
appears to be in good condition except what’s noted f'in the applicable section of this report.

If any questions arise regarding these mattérs, please feel free to contact the undersigned at any
time.

Sincerely,
BLACK & McDONALD LIMITED R
. IE eI, o 4 =
§ 29 ':’?i'z\.-"-'fz, o=
K. (Kevin) Josephs ERS I .
Senior Infrared Technologi ZCAL e
entor Infrar C st = L AR
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Technical Field Service Division —

31 Pullman Court Scarborough, Ontario. M1X 1E4 Phone: (416) 298-9977 Fax: (116) 298-2907

Purpose:

The purpose of an infrared inspection is to detect heat. Heating is normal in an electrical system
since it is caused by the flow of current through a conductor. Therefore, the heat we are
searching for is heat, which is abnormal. Unusual heating conditions are caused by several
phenomena such as:

. Poor Connections Due To:

+ [ooseness

e Din

» Oxidation

¢ Over loading

. Other Conditions Producing Heat Are

* Load Ilmbalances

& Harmonics

Survey Intent:

It is the intent of this survey to act as a predictive tool in order to detect unforeseen problems in
the specified areas of your electrical distribution system. Further, our report will satisfy all
requests by your insurance company with respect to the completion of an infrared scanning
program.

Background:

Every body emits infrared heat radiation because of its temperature. Infrared Thermovision
systems detect the energy and convert it into a visual picture. Infrared radiation is a direct and
proportional function of the body temperature and, by utilizing a special feature (Isotherm) on the
infrared System, the temperature differentials can be accurately determined.

The isothcrm will appear on a visual image as a series of bright green dots, which have a
correspondence to a specific temperature reading.



Technical Field Service Division
31 Pullman Court Scarborough, Ontario. MIX 1E4 Phone: (416) 298-9977 Fax: (416) 298-2907

Applications:

Infrared technology is used industry wide as a preventive maintenance tool. All major power
consumers use this type of survey on a regular basis. The cost savings associated with the
reduction of preventive maintenance man-hours have proved time and time again to justify the
cost of the original survey.

Results:

The results are presented in the form of a video print out of the thermal image as seen by the
infrared system operator. A corresponding real life picture of the area in question is also supplied.
This allows for easier location of the hot spot, as sometimes it is difficult for the untrained eye to
perceive detail from the thermograph.

Technical data relative to the suspect area 1s also provided. This includes the exact identity of the
suspect area and/ or device and/ or component, the load currents, our comments as to the
suspected cause and our recommendations pertaining to corrective action.

If the electrical system is operating at 60% of its rated capacity then the following rule of thumb
may be used to determine the severity of the condition.
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Corrective Action:

Infrared technology is one of the truly predictive maintenance tools available today. However, it
1s only as useful as the corrective action taken to remedy problems, which are discovered.

Therefore, when infrared scanning is carried out it should be done during a period of time when
the operation of the facility is as high as possible. It should also be carried out in conjunction with
and prior to substation maintenance inspections.

In this way detected problem areas can be corrected with a minimum amount of disruption to the
normal operation of the facility.
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Technical Field Service Division

31 Pullman Court Scarborough, Ontario. M1X 1E4 Phone: (116) 298-9977 Fax: (416) 298-2907

Indo Pavilion

e Main Electrical Room

¢ Old Orang Holding

¢ New Orang Holding

o Lighting Panel(s) Around Exhibit Area

o Gaur Building #1 & #2

o MCC Board (Booster Switch & Fan #16 Door Didn’t Open)

African Pavilion
o Main Electrical Room

o Lighting Panel(s) Around Exhibit Area

America’s Pavilion Building
e Pump Room

o Llectrical Room

o Fan Room

o FExhibit Area

Australasia
o Main Electrical Room
* Boiler Room

o Panel(S) Around the Exhibit Area

Education & Main Gift Shop




Technical Field Service Division

31 Pullman Court Scarborough, Ontario. M1X 1E4 Phone: (416) 298-9977 Fax: (416) 298-2907

Entrance Facilities

(Front Office Room Locked)
Animal Hospital Building

North Service Building

Main Floor
Shop Area
Basement
3™ Floor

Main Electrical Room

()



Technical Field Service Division

31 Pullman Court Scarborough, Ontario. M1X 1E4 Phone: (416) 298-9977 Fax: (416) 298-2907




Infrared Survey Sheet s

Job No.:- 6621

Customer: Metropolitan Toronto Zoo

Site Location: Toronto, Ontario

Equipment I.D.: F.P.E. 200A 120/208V Disconnect (Auto Transfer Sw.)
Equipment Location: Indo Pavilion Main Electrical Room

Inspection Date: 5/2/89 1:18:15 AM

IR - 10000100.031 Photo - IMAGE18.BMP
' 60.7 °C

Surface Profile Minimum Temperature: 29.7°C (’
Isotherm Area Temperature: 58.0 °C -
Surface Profile Maximum Temperature; 54.0 °C
Profile Status
50 SCANNER DATA
Scanner Type THV470 SWB
50 Searial Number 73010
Level 415
40 Sens 5
— Aperture 0
30 Filter NOF
Lens 20
IMAGE OB.. PAR.
Emissivity 0.84
Amb. temp. 23.7°C
Atm. temp. 248°C

Object dist. 10m
Rel Humidity 0.50
Transmission 0.99

P



Infrared Survey Sheet —

Job No.: 6621

Customer: Metropolitan Toronto Zoo

Site Location: . Toronto, Ontario

Equipment 1.D.: Square 'D' 60A Starter Fan #5 General Supply-EU1001
Equipment Location: Austrialasia Pavilion

Inspection Date: 5/2/89 5:37:40 AM

IR - 10000100.032
748 °C

6/23/99 12:07:13 PM

Surface Profile Minimum Temperature: <51.1°C

Isotherm Area Temperature: 72.9°C

Surface Profile Maximam Temperature: 73.9 °C

Profile Status
| SCANNER DATA

Scanner Type THV470 SWB
Serial Number 73010
Level 584
Sens 5
Aperture 0
Fliter NOF
Lens 20

IMAGE OBJ. PAR.

Emissivity 0.81
Amb.temp.  229°C
Atm. temp. 252°C

Object dist. 1.0m
Rel Humidity 0.50
Transmission 099




Technical Field Service Division (’“
31 Pullman Court Scarborough, Ontario. M1X 1E4 Phone: (416) 298-9977 Fax: (416} 298-2907 o

Inspection Recommendations

NB. Please refer to individual infrared inspection sheets by the designation given in the PHOTO window

1. F.P.E. 2004 120/208V Disconnect (Auto Transfer Switch)
Main Electrical Room (Indo Pavilion)

Description: The Centre phase line end fuse clip area recorded a maximum
thermal rise of 34.0 C, thus creating a temperature rise of 30.3 T above ambient.
The load taken at that time was Top ¢ =55 Amps, Centre ¢ =70 Amps, and the
Bottom ¢ =42 Amps.

Required Action: Checking this area for proper connection and removing any
oxidized agents is necessary to correct the anomaly. (

2. Square ‘D’ 60A Starter (Fan #5 General Supply — EU1001
Austrialasia Pavilion

Description: The Centre phase blade contact area recorded a maximum thermal
rise of 73.9 C, thus creating a temperature rise of 531.0 T above ambient. All
three phases were balanced at 40 Amps.

Required Action: This area needs to disassembled, cleaned and checked for
proper connection.



Technical Field Service Department

Black & MCDonald

31 Pullman Court, Scarborough, Ontario M1X 1E4. Phone: (416)-298-9977 Fax: (416)-298-2907

Main Incoming
Outdoor 27.6kV Switchgear




TECHNICAL

T8 HV_Fuse

FIELD SERVICE DIVISION
. Special Projects (Sroup -
Client Information
Customer Toronto Zoo Date June 15, 1999
File Number 6621 Tested By | RPM/KH
Location 361A Old Finch Ave., Scarborough, Ontario
Equipment I.D. | Main Outdoor Incoming
-| Substation Pole-mounted Supply Fuse
High Volitage Power Fuse
| Fuse Holder Nameplate Data . L o ]
Manufacturer S&C Voltage 25 kVolt
Type SMU-20 Fuse Unit Current Amps
Style/Cat # Serial #
Fuse Link Nameplate Data |
Type SMU-20 Fuse Unit TCC 119-2
Style/Cat # Amps 150 E
Mechanical Inspections ]
Description of Inspection Status Comments
Operating Mechanism OK
Contact Surfaces OK
Contact Penetration OK
Contact Alignment OK
Fuse Barrel OK
Connector Conditien OK
Insulator Condition QK
Phase Barrier Condition N/A
Support Structure Condition OK
Spare Fuses 2 None seen. Provided by Toronio Hydro
Electrical Tests |
Test Description (% | ¢B ¢C A/B B/C C/A
Insulation Resistance (M)
Contact Resistance (L) 458 644 496
Bsesults Satisfactory | These units have subsequently been replaced.

»



TECHNICAL FIELD SERVICE DEPARTMENT

Special Projects Group
Client Information

Customer Toronto Zoo Date June 15, 1999

File Number 6621 Tested By | RPM/KH/TA
Location 361A OId Finch Ave., Scarborough, Ontario

Equipment LD. | Main Outdoor Incoming

Substation Main 27.6 kV

High Voltage Air/Load Break Switch
: Nameplate Datsa
Manufacturer S&C Voltage 27 kVolts
Type Alduti Indoor Current 600 Amps
Style # B.LL. 150 kVolts
Cat# 34163 Serial # .
| Mechanical Inspections |
Description of Inspection Status Comments

Key Interfock OK

Operating Mechanism OK

Operating Handle Grounding OK

Grounding Mat N/A

Stationary Contact Surfaces OK

Moving Contact Surfaces OK

Arcing Contact Surfaces OK

Contact Alignment OK

Arcing Interrupter POOR Blue O Defective

Connector Condition OK

Insulator Condition OK

Phase Barrier Condition QK

Support Structure Condition OK/ Fair Some internal rust damage

Electrical Tests |
Test Description pA B ¢ C A/B B/C C/A

Insulation Resistance (G) 50.5 28 12.3

Contact Resistance (L) 56 63 55

Arc Interrupter Res.(2) 0.6 0.7 iligh

Eesults Satisfactory | Fair — See Recommendations

T

S v ABS




Black & MCDonakd
R
TECHNICAL FIELD SERVICE DEPARTMENT
Special Projects Group
Client Information
Customer Toronto Zoo Date June 15, 1999
File Number 6621 Tested By | KH/ TA
Location 361A Old Finch Ave., Scarborough, Ontario
Equipment I.D. | Feed to Eurasia Pavilion
Substation Main Outdoor 27.6 kV
High Voltage Alr/Load Break Switch
| _ = Nameplate Data’ : . -
Manufacturer S&C Voltage 27 kVolts
Type Alduti Interrupter Current 600 Amps
Style # B.LL. 150 kVolts
Cat # 34563R4-T2 Serial # —-
| o - ~ Mechanical Inspections =~ ]
Description of Inspection Status Comments
Key Interlock OK Kirk # RE 12045
Operating Mechanism OK (_ '
Operating Handle Grounding OK
Grounding Mat N/A
Stationary Contact Surfaces OK Cleaned
Moving Contact Surfaces OK Cleaned
Arcing Contact Surfaces OK Cleaned
Contact Alignment OK
Arcing Interrupter POOR High Resistance in Closed Positioo
Connector Condition OK
Insulator Condition OK
Phase Barrier Condition OK
Support Structure Condition OK
I Electrical Tests I
Test Description ¢4 o8B ¢ C A/B B/C C/4
Insulation Resistance (M£2)
Contact Resistance (L£2) 51 53 57
Arc Interrupter Res.(Q)) 1.3 # "
Results Satisfactory | See Recommendations
TS

TS HV_ABS
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Black & MCDonald
e !
TECHNICAL FIELD SERVICE DIVISION "
Special Projects Group
Client Information
Customer Toronto Zoo Date June 15, 1999
File Number 6621 Tested By | KH/ TA
Location 361A Old Finch Ave., Scarborough, Ontario
Equipment LD. | Feeder to Eurasia Pavilion
Substation Main Outdoor 27.6 kV

ngh Volhgo Power Fuse

: - Fuse Holder Nameplate Data S
Manufacturer S&C Voltage 34.5 kVolt
Type SM-58 Current 300E Amps
Style/Cat # 86644R 1 Serial #
| Fuse Link Nameplate Data .
Type SM-5 ' TCC 1534
Style/Cat # 134250R4 Amps 150E
Mechanical Inspections
Description of Inspection Status Comments
Operating Mechanism OK
Contact Surfaces OK
Contact Penetration OK
Contact Alignment OK
Fuse Barrel OK
Connector Condition OK
Insulator Condition OK
Phase Barrier Condition OK
Support Structure Condition QK
Spare Fuses Fair 2 spares in cell during inspection
| Electrical Tests {
Test Description ¢A ¢ B ¢C A/B B/C C/A
Insulation Resistance (MQ)
Contact Resistance (1) 630 828 636
R;esults Satisfactory | See Recommendations
TS

TS HV_Fuse




TECHNICAL FIELD SERVICE DEPARTMENT

TS HV_ABS

Special Projects Group
Client Information
Customer Toronto Zoo Date June 15, 1999
File Number 6621 Tested By | RPM/KH/TA
Location 361 A Old Finch Ave., Scarborough, Ontario
Equipment LD. | Feeder to Service Building
] Substation Main Outdoor 27.6 kV Incoming
High Voitage Alr/Load Break Switch

l o Nameplate Data
Manufacturer S&C Voltage 27 kVolts
Type Alduti Current 600 Amps
Style # B.I.L. 150 kVolts
Cat# 34563R4-T2 Serial #

| _____ Mechanical Inspections ]

Description of Inspection Status Comments
Key Interlock OK Kirk RE 12043
Operating Mechanism OK
Operating Handle Grounding OK
Grounding Mat N/A
Stationary Contact Surfaces OK Cleaned
Moving Contact Surfaces OK Cleaned
Arcing Contact Surfaces OK Cleaned
Contact Alignment QK.
Arcing Interrupter OK
Connector Condition OK
Insulator Condition OK
Phase Barrier Condition OK
Support Structure Condition OK
Electrical Tests I
Test Description oA ¢ B ¢C A/B B/C /A4

Insulation Resistance (M(Q2)
Contact Resistance (u2) 49 42 47
Arc Interrupter Res.(Q2) 1.3 1.0 0.5
Results Satisfactory l OK
TS

Y
S
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Black & MCDonald

TECHNICAL FIELD SERVICE DIVISION

Special Projects Group
Client Information
Customer Toronto Zoo Date June 15, 1999
File Number 6621 Tested By | RPM/KH/TA
Location 361A Old Finch Ave., Scarborough, Ontario
Equipment LD. | Feeder to Service Building
Substation Main Outdoor 27.6kV Incoming
High Voltage Power Fuse
| Fuse Holder Nameplate Data I
Manufactorer S&C Voltage 34.5 kVolt
Type SM-5D Current 300 Amps
Style/Cat # 86644R1 Serial #
| Fuse Link Nameplate Data |
Type SM-5 TCC 1534
Style/Cat # 134250R4 Amps 150E
| Mechanical Inspections i
Description of Inspection Status Comments
Operating Mechanism OK
Contact Surfaces OK
Contact Penetration OK
Contact Alignment OK
Fuse Barrel OK
Connector Condition 0K
Insnlator Condition OK
Phase Barrier Condition OK
Support Structure Condition OK
Spare Fuses Poor One only during inspection
Electrical Tests I
Test Description a4 [\F:] ¢ C A/B B/C C/A
Insulation Resistance (M{})
Contact Resistance (pQ) 688 627 623
Results Satisfactory | Spares Required.
TS

TS YV _Fuse




Technical Field Service Department

31 Pullouan Court, Scarborough, Ontario M1X 1E4. Phone: (416)-298-9977 Fax: (416)-298-2907

North America Pavilion




TECHNICAL FIELD SERVICE DIVISION
Special Projects Group

Client Information
Customer Toronto Zoo Date June 14, 1999
File Number 6621 Tested By | JRK
Location 361 A Old Finch Ave., Scarborough, Ontario
Equipment LD. | Loop Feeder to African Pavilion
Substation North American Pavilion
High Volitage Alr/Load Break Switch
Nameplate Data
Manufacturer S&C Voltage 27 kVolts
Type Alduti Current 600 Amps
Style # B.LL. 150 kVolts
Cat # 34063R2 Serial #
| Mechanical Inspections
Description of Inspection Status Comments
Key Interlock N/A

( Operating Mechanism OK
Operating Handle Grounding N/A
Grounding Mat N/A
Stationary Contact Surfaces OK
Moving Contact Surfaces OK
Arcing Contact Surfaces 0K
Contact Alignment OK
Arcing Interrupter OK
Connector Condition OK.
Insulator Condition OK.
Phase Barrier Condition OK
Support Structure Condition OK

| Electrical Tests [
Test Description ¢A ¢B ¢ C A/B B/C C/A

Insulation Resistance (M)
Contact Resistance (2) 90 82 92
Arc Interrupter Res.({2) 0.4 0.4 0.4
Results Satisfactory | OK
TS,




TECHNICAL FIELD SERVICE DIVISION

Special Projects Group
Client Information
Customer Toronto Zoo Date June 14, 1999
File Number 6621 Tested By | JRK
Location 361 A Old Finch Ave., Scarborough, Ontario

Equipment L.D. | Loop Feed to Service Building
Substation North American Pavilion
High Voltage Alr/Load Break Switch
] | Nameplate Data |
Manufacturer S&C Voltage 27 kVolts
Type Alduti Curreant 600 Amps
Style # B.LL. 150 kVolts
Cat# 34063R2 Serial #
] Mechanical Inspections |
Description of Inspection Status Comments
Key Interlock N/A
Operating Mechanism OK
Operating Handle Grounding N/A
Grounding Mat N/A
Stationary Contact Surfaces OK
Moving Contact Surfaces OK
Arcing Contact Surfaces OK
Contact Alignment OK
Arcing Interrupter OK
Connector Condition OK
Insulator Condition OK
Phase Barrier Condition rair Poo iiash Marks Fresent on Bamer, et
Support Structure Condition OK
| Electrical Tests |
Test Description oA o8B ¢C A/B B/C /A
Insulation Resistance (M£(})
Contact Resistance (UQ) S0 81 80
Arc Interrupter Res.(Q2) 0.4 0.3 0.5

Results Satisfactory

| See Recommendations

T.5.
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TECHNICAL FIELD SERVICE DIVISION

Special Projects Group

Client Information
Customer Toronto Zoo Date June 14, 1999
File Number 6621 : Tested By | JRK
Location 361 A Old Finch Ave., Scarborough, Ontario
Equipment 1.D. | Paddock Feeders
Substation North American Pavilion

High Voltage Air/Load Break Switch
Nameplate Data
Manufacturer S&C Voltage 27 kVolts
Type Alduti Current 600 Amps
Style # B.LL. 150 kVolts
Cat # 34563R4-T2 Serial #
| Mechanical Inspections
Description of Inspection Status Comments
Key Interlock OK Kirk RE12053
Operating Mechanism OK
Operating Handle Grounding N/A
Grounding Mat N/A
Stationary Contact Surfaces OK
Moving Contact Surfaces OK
Arcing Contact Surfaces Fair Surfaces pitted
Contact Alignment OK
Arcing Interrupter OK
Connector Condition OK
Insulator Condition OK
Phase Barrier Condition OK
Support Structure Condition OK.
I Electrical Tests
Test Description oA ¢ B pC A/B B/C (/A

Insulation Resistance (M) 92 112 153 272 280 300
Contact Resistance (11£2) 79 82 77
Arc Interrupter Res.(Q2) 0.4 0.4 0.3

Results Satisfactory | OK

T35

TS HV _ABS




TECHNICAL FIELD SERVICE DIVISION

Special Projects Group
Client Information
Customer Toronto Zoo Date June 14, 1999
File Number 6621 Tested By | JRK
Location 361 A Old Finch Ave., Scarborough, Ontario
Equipment LD. j Paddock Feeders
Substation North American Pavilion
High Voitage Power Fuse
r : Fuse Holder Nameplate Data |
Manufactare S&C Voltage 27.6 kVolt
Type SM-5 Current 300FE Amps
Style/Cat # Serial #
| Fuse Link Nameplate Data |
Type SM-5 TCC 119-4
Style/Cat # 264125-R4 Amps 80E
| Mechanical Inspections I
Description of Inspection Status Comments
Operating Mechanism OK
Contact Surfaces OK
Contact Penetration OK
Contact Alignment OK
Fuse Barrel OK
Connector Condition QK
Insulator Condition OK
Phase Barrier Condition OK
Support Structure Condition OK
Spare Fuses Fair One Spare Present in Cell
| Electrical Tests |
Test Description A o B 9 C A/B B/C C/A
Insulation Resistance (M)
Contact Resistance (uQ) 1005 1100
Results Satisfactory I OK
TS,

Ts. HV_Fuse



TECHNICAL FIELD SERVICE DIVISION
Special Projects Group

Client Information
Customer Toronto Zoo Date June 14, 1999
File Number 6621 Tested By | JRK
Location 361A Old Finch Ave., Scarborough, Ontario
Equipment LD. | American Pavilion Trans. #5
1 Substation North American Pavilion
High Voltage Air/l.oad Break Switch
Nameplate Data
Manufacturer S&C Voltage 27.6 kVolts
Type Alduti Current 600 Amps
Style # B.LL, 150 kVolts
Cat# 34563R4-T2 Serial #
| Mechanical Inspections |
Description of Inspection Status Comments
Key Interlock N/A
Operating Mechanism OK
Operating Handle Grounding N/A
Grounding Mat N/A
Stationary Contact Surfaces OK
Moving Contact Surfaces OK
Arcing Contact Surfaces OK
Contact Alignment OK.
Arcing Interrupter QK.
Connector Condition QK
Insulator Condition QK
Phase Barrier Condition OK
Support Structure Condition OK
Electrical Tests l
Test Description oA 0B o C A/B B/C C/A
Insulation Resistance (M)
Contact Resistance (<) 37 37 40
Arc Interrapter Res.({1)
Results Satisfactory | OK

.

TS HV_ABS



TECHNICAL FIELD SERVICE DIVISION

Special Projects Group
Client Information
Customer Toronto Zoo Date June 14, 1999
File Number 6621 Tested By | RPM/TA
Location 361A Old Finch Ave., Scarborough, Ontario
Equipment LD. | North American Pavilion Trans. #5
Substation North American Pavilion
High Voltage Power Fuse
| Fuse Holder Nameplate Data
Manufacturer S&C Voltage 27.6 kVolt
Type SM-5 Current 300 Amps
Style/Cat # 86644R 1 Serial #
l Fuse Link Nameplate Data |
Type SM-5 TCC 153-4
Style/Cat # 134025R4 Amps 15E
l Mechanical Inspections I
Description of Inspection Status Comments
Operating Mechanism OK
Contact Surfaces OK
Contact Penetration OK
Contact Alignment OK
Fuse Barrel OK
Connector Condition OK
Insulator Condition OK
Phase Barrier Condition OK
Support Structure Condition OK
Spare Fuses OK 3 Spares in Cell

| Electrical Tests

Test Description % B ¢C
Insulation Resistance (M) >999 >099 >099
Contact Resistance (u) 6190 6260 6050
Results Satisfactory | OK

T3




Black & MCDonald

TECHNICAL FIELD SERVICE DIVISION —

(,, Special Projects Group
Client Information

Customer Toronto Zoo Date June 14, 1999

File Number 6621 Tested By | RPM

Location 361 A Old Finch Ave., Scarborough, Ontario

Equipment LD. | T5

Substation North American Pavilion

Power Transformer -Electrical

E . Nameplate Data

Manufacturer Westinghouse Vector Group Y-Y

Type LNAN Serial #. 827695

Neutral Solid Liquid Type/Vol | Askarel [ 200 | Gal

Rating 300/ 336 kVA | Total Weight 7020 1bs.

Impedance 54 % | Primary Voltage 27.6/ 16 kVolt

Phase 3 ('] Secondary Voltage | 208/ 120 Volt

Frequency 60 Hz | BIL 150/ 45 kVolt

. AR oot Ingulation Tests o e s vy sanedge i |
(> Insulation Resistance Prim. With Sec. With Prim. & Sec.
) @ Sk / 1k VDC Sec. Grounded Prim. Grounded To Ground
] MQ 31.6 31.0
Corrected to 20 °C
= e - =
CH-L+G CH-G CH-L CL-G CL-H+ G
Cap (pF) 280 9154
Corr. 20 °C

Dis. Fact.(%) 5.70 6.56
Corr. 20 °C.
l Turns Ratio Tests I
Tap Primary Calculated X0-X1. X0-X2 X0-X3
Volts Ratio HO0-H1 H0-H2 HO0-H3
1
2
3 27,600 0.754 0.746 0.746 0.746
4
5

Tap Position Found & Left 3 {27,600V)
Results Satisfactory OK

( T5.

TSP Trans_Elect



TECHNICAL FIELD SERVICE DEPARTMENT
Special Projects Group

Client Information
Customer Toronto Zoo Sample Date | June 14, 1999
File Number 6621 Sampled By | RPM
Location 361A Old Finch Ave., Scarborough, Ontario
Equipment I.D. | T5
Substation North American Pavilion
Oill Analysis
Transformer Data
Manufacturer Westinghouse Primary Volts | 27.6/ 16 kVolts
Type ILNAN Rating 300/ 336 kVA
Serial No. 827695 Liquid Volume | 200 Gals.
I Laboratory Tests l
Type of Test | ASTM No. | Acceptable Limits Test Results
1999
Dielectric Breakdown D877 30KV 46,7
Neutralization Number D974 0.05 Max. Mg Koh/G 0.008
Interfacial Tension D971 32 Dynes/ Cm Min. N/A (.
Specific Gravity D1298 0.84 - 0.91 (Oil) 1.520 i
Colour D1500 <3.5 0.5
Visual Condition D1524 Clear Clear
Water Content D1533 30 ppm (<69kV)
Power Factor D924 1.0 % Max @ 25 °C
PCB Content D4059 50 ppm Mazx.
Inhibitor D2668 20.20%
Furans D5837 <100 ppb
Hydrogen (H2)
Oxygen & Argon
Nitrogen (N2)
Methane (CH4)
Carbon Monoxide (CO)
Carbon Dioxide (CO2)
Ethylene (C2H4)
Ethane (C2H6)
Acetylene (C2 H2)
Total Gas Content
I Comments
Chemical Properties OK
PCB Content PCB fluid
Dissolved Gas Content | -~ C‘)
TS
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TECHNICAL FIELD SERVICE DIVISION

Special Projects Group

Client Information

Customer Toronto Zoo

Date June 14, 1999

File Number 6621

Tested By [ RPM/JRK

Location 361A Old Finch Ave., Scarborough, Ontario

Equipment I.D. | TS5

Substation North American Pavilion

Power Transformer -Mechanlical

Description of Inspection Status Comments
Breather & Silica Gel N/A
Explosion Vent Gaskets N/A
Pressure Relief Device OK
Conservator Tank Gaskets N/A
Inspection Cover Gaskets OK
Main Cover Gaskets - N/A
Primary Bushing Gaskets OK
Primary Bushing Porcelain OK
Primary Bushing Connections OK
Secondary Bushing Gaskets OK
Secondary Bushing Porcelain OK
Secondary Bushing Connections OK
Secondary Throat Gaskets Ok
Radiator OK
Pressure Gauge OK
Gas Relay N/A
Oil Level OK
Oil Leaks Ok
Tank Valves OK
Qil Temperature Gauge OK
Oil Temperature Run/Max 35 | 40°%
Winding Temperature Gaunge N/A
Winding Temperature Run/Max I
Tap Changer Unit Locked: Inoperable
Paint Condition OK
Pad OK
Grounding OK
Fan Operation N/A
Control Wiring N/A

Results Satisfactory | OK

TS,
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TECHNICAL FIELD SERVICE DIVISION
Special Projects Group

Client Information

Customer Toronto Zoo Date June 14, 1999
File Number 6621 Tested By | RPM

Location 361A Old Finch Ave., Scarborough, Ontario

Equipment L.D. | TS5 Secondary

Substation North American Pavilion

Bus Duct

I : - Nameplate Data

Manufacturer Square D Voltage 600 Volts
Type I-Line Current 1000 Amps
Style 3 Phase, 4 Wire B.IL. kVolts
Cat# AF-510-23-FES Serial #
i Mechanical Inspections

Description of Inspection Status Comments

Bus Insulation OK

Type of Bus Insulation OK

Support Insulators OK

Interior Clean OK Visible Sections Only

Interior Dry OK Visible Sections Only

Bus Duct Enclosure OK

Bus Duct Enclosure Ventilated N/A

Bus Joints Clean & Dry OK

Bus Joints Torgqued OK

Gaskets at Joints OK

Grounding OK.

Enclosure Paint Condition OK

Support Structure QK

Flectrical Tests
Test Description oA ¢B ¢ C N A/B B/C C/A

Insulation Resistance (MQ) 1120 { 1260 | 900 - 2520 | 2320 | 2200
Comments |

Results Satisfactory

| OK

T.s.

Ts. Bus_Buct



TECHNICAL FIELD SERVICE DIVISION

Special Projects Group

Client Information
Customer Toronto Zoo Date June 14, 1999
File Number 6621 Tested By | RPM
Location 361 A Old Finch Ave., Scar., Ontario
Equipment LD. | Main Secondary C.B.
Substation North American Pavilion
Low Voltage Air Circuit Breaker
Nameplate Data
Manufacturer ITE Voltage 600 Volts
Type K1600 Frame Rating 1600 | Amps
Serial # 98012 Int. Rating 65 kKAmps
Relay Type 0OD4 Dashpots Only Sensors Ratio Amps
Rating Plug. Limiter Rating | N/A Amps
Relay Calibration Results
. Settings oA ¢ B oL
s o o P T L PIU T.D. P/U T.D. P/U T.D.
Long Time t000A | Inst.
Short Time
Instantaneous
P/U T.D.
Ground Fault
Mechanical Inspections
Description of Inspection Status Comments
Main & Arcing Contacts OK
Arc Chutes OK
Phase Barriers OK
Bus & Grounding Stabs OK
Interlocks OK Rack Qut Only
Manual Operation Ok
Electrical Operation N/A
| Electrical Tests |
Test Description 9 A 0B ¢ C A/B B/C C/A
Insulation Resistance (MQ) >899 >G96 >099 >899 >G99
Contact Resistance (U2) 25 3] 27 ' o
i Results Satisfactory ! OK
.y TS
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Technical Field Service Department

31 Puliman Cowrt, Scarborough, Ontario M1X 1E4. Phone: (416)-298-9977 Fax: (416)-298-2907

Africa Pavilion




TECHNICAL FIELD SERVICE DIVISION
Special Projects Group

Client Information
Customer Toronto Zoo Date June 16, 1999
File Number 6621 Tested By | KH
Location 361 A Old Finch Ave., Scarborough, Ontario
Equipment LD. | Feeder to Indo-Malaya Pavilion
| Substation Africa Pavilion

ngh Voltago Ailr/Load Break Switch

>

Nameplate Data

Manufacturer S&C Voltage 27 kVolts
Type Alduti Indoor Current 600 Amps
Style # B.LL. 150 kVolts
Cat # 34063 Serial #

: Mechanical Inspections |

Description of Inspection Status Comments
Key Interlock N/A
Operating Mechanism OK
Operating Handle Grounding N/A
Grounding Mat N/A
Stationary Contact Surfaces OK
Moving Contact Surfaces OK
Arcing Contact Surfaces OK
Contact Alignment OK
Arcing Interrupter OK
Connector Condition OK
Insulator Condition OK
Phase Barrier Condition OK
Support Structure Condition Ok
Electrical Tests
Test Description oA ¢ B oC

Insulation Resistance (MQ) 780 540 755
Contact Resistance (1)) 55 57 65
Arc Interrupter Res.(Q)) 0.7 0.5 0.9
Results Satisfactory [ OK

1.5

TS HV_ABS



TECHNICAL FIELD SERVICE DIVISION

Special Projects Group

Black &

Client Information

Customer

Toronto Zoo

Date June 16, 1999

File Number

6621

Tested By | KH

Location

361 A Old Finch Ave., Scarborough, Ontario

Equipment LD.

Feeder to North America Pavilion

.| Substation

Africa Pavilion

I-llgh Voltago AlriLoad Break Switch

| R Nameplate Data
Manufacturer S&C Voltage 27 kVolts
Type Alduti Current 600 Amps
Style # BILL.  |150 kVolts
Cat # 34063 Serial #
i Mechanical Inspections
Description of Inspection Status Comments
Key Interlock N/A
Operating Mechanism QK O
Operating Handle Grounding N/A -
Grounding Mat /A
Stationary Contact Surfaces OK
Moving Contact Surfaces OK
Arcing Contact Surfaces OK
Contact Alignment OK
Arcing Interrupter OK
Connector Condition OK
Insulator Condition OK
Phase Barrier Condition OK
Support Structure Condition QK
Electrical Tests |
Test Description oA ¢B ¢C A/B B/C /A
Insulation Resistance (M£2) 780 540 755 3420 3280 4080
Contact Resistance (uQ2) 38 36 36 L o
Arc Interrupter Res.(QQ) 0.7 1.4 0.8 T <
Results Satisfactory I OK

T

S gv_ABS



TECHNICAL FIELD SERVICE DIVISION

T —————ee e

Special Projects Group
Client Information
Customer Toronto Zoo Date June 16, 1999
File Number 6621 Tested By | KH
Location 361 A Old Finch Ave., Scarborough, Ontario
Equipment LD. { Africa Paddock Feeder
.} Substation Africa Pavilion
High Volitage Air/Load Break Switch
: £k 2t Nameplate Data o AR
Manufacturer S&C Voltage 27 kVolts
Type SM Alduti Indoor Current 600 Amps
Style # B.IL. 150 kVolts
Cat # 34563R4-T2 Serial #
| Mechanical Inspections |
Description of Inspection Status Comments
Key Interlock OK
Operating Mechanism OK
Operating Handle Grounding N/A
Grounding Mat N/A
Stationary Contact Surfaces OK
Moving Contact Surfaces OK
Arcing Contact Surfaces OK
Contact Alignment OK
Arcing Interrupter OK
Connector Condition OK
Insulator Condition OK
Phase Barrier Condition OK
Support Structure Condition QK
| Electrical Tests I
Test Description pA ¢B ¢C A/B B/C /A
Insulation Resistance (M) 780 540 755 3420 3280 4080
Contact Resistance (1) 50 50 48
Arc Interrupter Res.(Q2) 0.6 0.5 0.5
Results Satisfactory | oK

T.5.

TS Hy_ABS



TECHNICAL FIELD SERVICE DIVISION

Special Projects Group
| O
Client Information

Customer Toronto Zoo Date June 16, 1999

File Number 6621 Tested By | KH

Location 361A Old Finch Ave., Scarborough, Ontario

Equipment LD. | Paddock Feeders

| Substation Africa Pavilion
High Voitage Power Fuse
I Fuse Holder Nameplate Data I
Manufacturer S&C Voltage 27.6 kVolt
Type SM-5 Current 300E Amps
Style/Cat # 86644R 1 Serial #
Fuse Link Nameplate Data I

Type SM-5 TCC

Style/Cat # Amps

Mechanical Inspections |
Description of Inspection Status Comments (}

Operating Mechanism OK

Contact Surfaces OK

Contact Penetration 0K

Contact Alignment OK

Fuse Barrel OK

Connector Condition OK

Insulator Condition OK

Phase Barrier Condition OK

Support Structure Condition OK

Spare Fuses POOR Ng Spares in Cell

| Electrical Tests I

Test Description ¢4 ¢B ¢ C A/B B/C /A

Insulation Resistance (M£2)

Contact Resistance (1) 1030 960 1030

Results Satisfactory | Fair. Spares Required.

T.5.

S HV_Fuse



Black & MCDonald
TECHNICAL FIELD SERVICE DIVISION —
Special Projects Group
o Client Information
Customer Toronto Zoo Date June 16, 1999
File Number 6621 Tested By | KH/ RPM
Location 361A Old Finch Ave., Scarborough, Ontario '
Equipment LD. | McDonald Savannah (Africa Paddock Fed)
Pad—Mounted Dlstnbutlon Transformer
‘Manufacturer | Cam Trail o Ym Built 1997
Type ONAN Serial # 97TDC231201
Neutral Solid Liquid Type/Vol | Oil [ 1436 | Litres
Rating 500 KVA_| Total Weight 3492 Kg
Impedance 54 % | Primary Voltage | 27.6/16 KVolt
Phase(s) 3 [ Secondary Voltage | 208/ 120 Volt
Freguency 60 Hz | BIL 125 kVolt
Insuiation Resistance (ML) >505,000
OII Analysis
( i " Laborat - SRR
Type of Test ASTM No. | Acceptable Limits Test Results
1999
Dielectric Breakdown D877 30 kV Min. 44.4
Neutralization Number D974 0.05 Max. Mg Kol/G 0.027
Interfacial Tension D971 32 Dynes/ Cm Min. 40.1
Specific Gravity D1298 0.84 - 0.91 0.867
Colour D1500 <3.5 Max. <0.5
Visual Condition D1524 Clear Clear
Observations & Comments
Comments:
Results Satisfactory: | OK
TS.
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Black & MCDonald
TECHNICAL FIELD SERVICE DIVISION —
Special Projects Group

O
Client Information

Customer Toronto Zoo Date June 16, 1999
File Number 6621 Tested By | KH
Location 361A Old Finch Ave., Scarborough, Ontario
Equipment L.D. | Padmount to Africa Sub. 3 phases; to T10 3 phases

Pad-Mounted Distribution Transformer

; i ErR ate Dat !

Manufacturer Year Bailt 1996

Type ONAN Serial # 2B301-001

Neutral Solid Liquid Type/Vol | Qil 1023 [ Litres
Rating 225 kVA | Total Weight 2227 Lbs.
Impedance 4,34 % .| Primary Voltage 27.6/ 16 kVolt
Phase(s) 3 ) Secondary Voltage | 208/ 120 Volt
Frequency 60 Hz | BIL 125 kVolt
Insulation Resistance (M) 435,000

Oll Analysis

: o Taboratory Toss ] ()
Type of Test { ASTM No. | Acceptable Limits Test Results
1999
Dielectric Breakdown D877 30 kV Min. 32.0
Neutralization Number D974 0.05 Max. Mg Kol/G 0.013
Interfacial Tension D971 32 Dynes/ Cm Min, 38.6
Specific Gravity D1298 0.84 - 0.91 (.889
Colour D1500 $3.5 Max. 0.5
Visual Condition D1524 Clear Clear

Observations & Comments

Comments:

Results Satisfactory: | OK

T.S.

TSP Trans_Elect



Black & MCDonald
1
TECHNICAL FIELD SERVICE DIVISION ‘
(,H Special Projects Group
Client Information
Customer Toronto Zoo Date June 16, 1999
File Number 6621 Tested By | KH
Location 361A Old Finch Ave., Scarborough, Ontario
Equipment LD. | African Pavilion Trans. T-6
Substation African Pavilion
High Volitage Air/Load Break Switch
| . Nameplate Data
Manufacturer S&C Voltage 27.6 kVolts
Type SM Alduti Indoor Current 600 Amps
Style # B.LL. 150 kVolts
Cat # 34563R4-T2 Serial #
| Mechanical Inspections |
Description of Inspection Status Comments
(“--, Key Interlock N/A
Operating Mechanism OK
Operating Handle Grounding N/A
Grounding Mat N/A
Stationary Contact Surfaces OK
Moving Contact Surfaces OK
Arcing Contact Surfaces QK
Contact Alignment OK
Arcing Interrupter OK
Connector Condition OK
Insulator Condition OK
Phase Barrier Condition OK
Support Structure Condition OK
Electrical Tests |
Test Description oA ¢ B oC A/B B/C C/A
Insulation Resistance (M) 780 540 755 3420 3280 4080
Contact Resistance (u2) 38 36 36 :
Arc Interrupter Res.(2) 0.7 1.4 0.8
Results Satisfactory | oK
TS
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Black & MCDonald

TECHNICAL FIELD SERVICE DIVISION |

Special Projects Group (,\

Client Information

Customer Toronto Zoo Date June 16, 1999

File Number 6621 Tested By | KH/ AN

Location 361A Old Finch Ave., Scarborough, Ontario

Equipment I.D. | African Pavilion Transformer T-6

Substation African Pavilion

High Voltage Power Fuse
- Fuse Holder Nameplate Data

Manufacturer S&C Voltage 27.6 kVolt

Type SM-5 Current 300 Amps

Style/Cat # B6641R 1 Serial #
P 2 Fuse Link Nameplate Data

Type SM-5 ' TCC 153-4

Style/Cat # 134060R4 Amps 40E
| ' ~ Mechanical Inspections 3

Description of Inspection Status Comments -

Operating Mechanism OK

Contact Surfaces OK

Contact Penetration OK

Contact Alignment OK

Fuse Barrel OK

Connector Condition OK

Insulator Condition OK

Phase Barrier Condition OK

Support Structure Condition OK

Spare Fuses OK 3 Spares in Cell
| Electrical Tests |

Test Description ¢4 ¢B oC A/B B/C C/A

Insulation Resistance (MQ) >909 >499 >099 >099 >999 >999

Contact Resistance (u{2) 1760 1733 1760

Results Satisfactory | OK

TS,
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Black & MCDonald
TECHNICAL FIELD SERVICE DIVISION _
Special Projects Group
Client Information
Customer Toronto Zoo Date June 16, 1999
File Number 6621 Tested By | KH
Location 361A Old Finch Ave., Scarborough, Ontario
Equipment LD. | T-6
Substation African Pavilion

Power Transformer -Electrical

Qe o

Manufacturer Westinghouse Vector Grou Y-Y

Type LNAN Serfal #. 795154

Neutral Solid Liquid Type/Vol | Askarel | 350 | Gal
Rating 750/ 850 kVA | Total Weight 11,900 1bs.
Intpedance 6.0 % Primary Voltage 27.6/ 16 kVolt
Phase 3 (1] Secondary Voltage | 208/ 120 Volt
Frequency 60 Hz { BIL 150/ 45 kVolt

CH-G

CL it

sulation Resistance Prim. With Sec. With Prim. & Sec.
@ 5k / 1k VDC Sec. Grounded Prim. Grounded To Ground
MQ 272 278
Corrected to 20 °C. 762 77.8

Dis. Fact.(%)

Corr. 20 °C.

Tap Primary Calculated Xo0-x1 X0-X2 X0-X3

Yolts Ratio H{-H1 HO0-H2 HO0-H3

1
2
3 27,600 0.754 0.747 0.747 0.747
4
5

Tap Position Found & Left {3 (27,600V)

1}_Isesults Satisfactory OK

TS p Trans Flect
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TECHNICAL FIELD SERVICE DEPARTMENT
Special Projects Group

Client Information
Customer Toronto Zoo Sample Date | June 17, 1999
File Number 6621 Sampled By | RPM
Location 361A Old Finch Ave., Scarborough, Ontario
Equipment 1.D. | T-6
Substation Africa Pavilion
Oll Analysis
Transformer Data
Manufacturer Westinghouse Primary Volts | 27.6/ 16 kVolts
Type LNAN Rating 750/ 850 kVA
Serial No. 795154 Liquid Volume | 350 Gals.
l Laboratory Tests = .
Type of Test |  ASTM No. I Acceptable Limits Test Results
1999
Dielectric Breakdown D877 30 kv 46.9
Neutralization Number D974 0.05 Max. Mg Koh/G 0.004
Interfacial Tension D971 32 Dynes/ Cm Min. N/A
Specific Gravity D1298 0.84 - 0.91 (Oil) 1.520
Colour D1500 <35 0.5
Visual Condition D1524 Clear Clear
Water Content D1533 30 ppm (<69kV)
Power Factor D924 1.0 % Max @ 25 °C
PCB Content D4059 50 ppm Max.
Inhibitor D2668 20.20%
Furans D5837 <100 ppb
Hydrogen (H2)
Oxygen & Argon
Nitrogen (N2)
Methane (CH4)
Carbon Monoxide (CO)
Carbon Dioxide (CO2)
Ethylene (C2H4)
Ethane (C2H6)
Acetylene (C2 H2) e en e
Total Gas Content : R
I Comments
Chemical Properties OK
PCB Content PCB fluid
Dissolved Gas Content | —-
TS
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Black & MCDonald

TECHNICAL FIELD SERVICE DIVISION
Special Projects Group

Client Information
Customer Toronto Zoo Date June 16, 1999
File Number 6621 Tested By | KH/ RPM/TL
Location 361A Old Finch Ave., Scarborough, Ontario

Equipment I.D. | T-6

Substation African Pavilion

Power Transformer -Mechanical

Description of Inspection Status Comments
Breather & Silica Gel N/A
Explosion Vent Gaskets N/A
Pressure Relief Device OK
Conservator Tank Gaskets N/A
Inspection Cover Gaskets OK
Main Cover Gaskets N/A
Primary Bushing Gaskets OK
Primary Bushing Porcelain OK
Primary Bushing Connections OK
Secondary Bushing Gaskets OK
Secondary Bushing Porcelain OK
Secondary Bushing Connections OK
Secondary Throat Gaskets 0K
Radiator OK
Pressure Gauge OK -7 PSI Vacuum
Gas Relay N/A
Oil Level OK
Qil Leaks OK None visible
Tank Valves OK
Oil Temperature Gauge OK
Oil Temperature Run/Max 35 |45°C
Winding Temperature Gauge N/A
Winding Temperature Run/Max |
Tap Changer Unit Locked: Inoperable
Paint Condition OK
Pad OK
Grounding OK.
Fan Operation N/A
Control Wiring /A

Results Satisfactory | OK
TS,

TS5 P Trans Mech



Black & MCDonald
TECHNICAL FIELD SERVICE DIVISION —
Special Projects Group o
Client Information
Customer Toronto Zoo Date June 16, 1999
File Number 6621 Tested By | KH/ TL
Location 361A Old Finch Ave., Scarborough, Ontario
Equipment LD. | T-6 Secondary
{ Substation African Pavilion
Bus Duct

| G Nameplate Data - L ' '
Manufacturer Square D Voltage 120/208 | Volts
Type Power Clad Current 3000 Amps
Style 3 Phase, 4 Wire B.LL. kVolts
Cat # AF-510-23-FES Serial #

i e .. Mechanical Inspections -

Description of Inspection Status Comments
Bus Insulation OK (: ' b
Type of Bus Insulation OK "’
Support Insulators OK
Interior Clean OK Visible Sections Only
Interior Dry OK Visible Sections Only
Bus Duct Enclosure OK
Bus Duct Enclosure Ventilated N/A
Bus Joints Clean & Dry 0K
Bus Joints Torqued OK
Gaskets at Joints OK
Grounding OK
Enclosure Paint Condition OK
Support Structure OK
I Electrical Tests {

Test Description ¢A ¢B ¢C N A/B B/C /A
Insulation Resistance (M(2) 1170 | 1570 | 1920 - 1080 1980 { 3180
Comments |

Results Satisfactory | OK

TS

T3 Bus_Buct



TECHNICAL FIELD SERVICE DIVISION

Special Projects Group

Client Information
Customer Toronto Zoo Date June 16, 1999
File Number 6621 Tested By | RPM/ TL/KH
Location 361 A Old Finch Ave., Scar., Ontario
Equipment L.D. | Main Secondary C.B.
Substation African Pavilion
Low Volitage Alr Circuit Breaker
Nameplate Data
Manufacturer FPE Voltage 600 Volts
Type 75H-2 Frame Rating | 3000 | Amps
Serial # TH-4126-72 Int. Rating 75 kAmps
Relay Type Carniere FB600E Sensors Ratio 3000:1 | Amps
Rating Plug. — Limiter Rating | N/A Amps
Relay Calibration Results 1
Settings oA ¢B oC

R P/U {| T.D | P/U T.D. P/U T.D. P/U T.D.
Long Time 0.85x | 7.5 6.021 5.896
Short Time 7x 0.4 0.477 0.476 0.471
Instantaneous 10x 0.094 0.103 0.111

P/U T.D.
Ground Fault 1200 | 0.066
Mechanical Inspections |
Description of Inspection Status Comments

Main & Arcing Contacts OK
Arc Chutes OK
Phase Barriers OK
Bus & Grounding Stabs oK
Interlocks QK
Manual Operation PO soee D liciencs
Electrical Operation

l Electrical Tests
Test Description oA ¢B ¢C A/B B/C
Insulation Resistance (M{)) >909 >099 >999 >899 >99%
Contact Resistance (L) 40/ 70 | 49/50 | 49748 [oonriiee i

Results Satisfactory

| NO. See Deficiencies.

TS,

TS {v ACB
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Black & MCDonald

Technical Field Service Department
31 Pulimsan Conrt, Scarborough, Ontaric M1X 1E4. Phone: (416)-298-9977 Fax: (416)-298-2907

Entrance/ Administration

Building




TECHNICAL FIELD SERVICE DIVISION
Special Projects Group

Client Information
Customer Toronto Zoo Date June 15, 1999
File Number 6621 Tested By [ AS, AN
Location 361 A Old Finch Ave., Scarborough, Ontario '
Equipment LD. | Feeder to Eurasia Pavilion
Substation Entrance/ Administration Building

ngh Voltago Air/Load Break Switch

_ Nameplate Data

Manufacturer S&C Voltage 27.6 kVolts
Type Alduti Indoor Current 600 Amps
Style # B.LL. 150 kVolts
Cat# CDT-2765378 Serial #

. .- Mechanical Inspections |

Description of Inspection Status Comments
Key Interlock N/A
Operating Mechanism OK C}
Operating Handle Grounding OK
Grounding Mat N/A
Stationary Contact Surfaces OK
Moving Contact Surfaces OK
Arcing Contact Surfaces OK
Contact Alignment OK
Arcing Interrupter OK
Connector Condition OK
Insulator Condition OK
Phase Barrier Condition OK
Support Structure Condition OK
Electrical Tests
Test Description oA 9B o C

Insulation Resistance (G2) >505 >505 >505
Contact Resistance (LUQ) 58 61 65
Arc Interrupter Res.({2) 2.0 0.4 1.9
Results Satisfactory | OK
TS
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Black & MCDonald
TECHNICAL FIELD SERVICE DIVISION
— ——— —
Special Projects Group
Client Information
Customer Toronto Zoo Date June 15, 1999
File Number 6621 Tested By | AS, AN
Location 361A Old Finch Ave., Scarborough, Ontario
Equipment LD. | Feeder to Indo-Malaya Pavilion
Substation Entrance/ Administration Building

I-Ilgh Voltago Alr/l.oad Break Switch

Nameplate Data
Manufacturer S&C Voltage 27.6 kVolts
Type Alduti Indoor Current 600 Amps
Style # B.LL. 150 kVolts
Cat # 34163 Serial #
l Mechanical Inspections |
Description of Inspection Status Comments
Key Interlock
Operating Mechanism OK
Operating Handle Grounding OK
Grounding Mat N/A
Stationary Contact Surfaces OK
Moving Contact Surfaces OK
Arcing Contact Surfaces OK
Contact Alipnment OK
Arcing Interrupter OK
Connector Condition QK
Insulator Condition QK
Phase Barrier Condition OK
Suppeort Structure Condition OK
I Electrical Tests 1
Test Description $A oB pC A/B B/C C/A
Insulation Resistance (GQ) >505 >505 >505 >505 >505 >505
Contact Resistance (1) 17 83 86
Arc Interrupter Res.({2) 0.43 0.40 0.40
Results Satisfactory | OK

.5
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TECHNICAL FIELD SERVICE DIVISION
Special Projects Group

Client Information
Customer Toronto Zoo Date June 15, 1999
File Number 6621 Tested By | AS, AN
Location 361A Old Finch Ave., Scarborough, Ontario
Equipment I.D. | Feeder to Village Edge South
Substation Entrance/ Administration Building

ngh Voltago Ailr/Load Break Switch

‘ Nameplate Data
Manufacturer S&C Voltage 27.6 kVolts
Type SM Alduti Current 600 Amps
Style # B.LL. 150 kVolts
Cat# 34563-R4-T2 Serial #
| Mechanical Inspections l
Description of Inspection Status Comments
Key Interlock
Operating Mechanism OK
Operating Handle Grounding OK
Grounding Mat N/A
Stationary Contact Surfaces OK
Moving Contact Surfaces OK
Arcing Contact Surfaces OK
Contact Alignment OK
Arcing Interrupter OK
Connector Condition OK
Insulator Condition QK
Phase Barrier Condition QK
Support Structure Condition OK
l Electrical Tests
Test Description oA oB o C A/B B/C
Insulation Resistance (G£) >505 >505 >505 >505 >505
Contact Resistance (UQ) 28 28 -
Arc Interrupter Res.({) 0.3 0.3 0.5 [irgniees
Results Satisfactory [ OK
TS
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TECHNICAL FIELD SERVICE DIVISION

——— p——
r—— s

Special Projects Group

Client Information
Customer Toronto Zoo Date June 16, 1999
File Number 6621 Tested By | AS, AN
Location 361 A Old Finch Ave., Scarborough, Ontario
Equipment LD. | Feeder to Village Edge South
[ Substation Entrance/ Administration Building
High Voitage Power Fuse
FEETE T PR - . Fuse Holder Nameplate Data - - '
Manufacturer S&C Voltage 34.5 kVolt
Type SM-58 Current 300E Amps
Style/Cat # 86644R 1 Serial #
[ ~Fuse Link Nameplate Data __
Type SM-5 TCC 1534
Style/Cat # 134125R4 Amps 80E
| -' ~ Mechanical Inspections
Description of Inspection Status Comments
Operating Mechanism OK
Contact Surfaces OK
Contact Penetration OK
Contact Alignment OK
Fuse Barrel OK
Connector Condition OK
Insulator Condition OK
Phase Barrier Condition OK
Support Structure Condition OK
Spare Fuses Fair One only in cell door
| Electrical Tests I
Test Description (% | ¢B oC A/B B/C /A
Insulation Resistance (GQ) >505 >505 >505 >505 >505
Contact Resistance (US2) 780 802 802 : S0
Results Satisfactory | OK. Spare Links Required.

LES

TS HV_Fuse



TECHNICAL FIELD SERVICE DIVISION

Special Projects Group

Client Information
Customer Toronto Zoo Date June 15, 1999
File Number 6621 . Tested By | AS, AN
Location 361A Old Finch Ave., Scarborough, Ontario

Equipment LD. | Entrance Facilities Transformer T-7
Substation Entrance/ Administration Building
High Voltage Air/Load Break Switch
Nameplate Data
Manufacturer S&C Voltage 27.6 kVolts
Type SM Alduti Indoor Current 600 Amps
Style # B.IL. 150 kVolts
Cat# 34563R4-T2 Serial #
] Mechanical Inspections I
Description of Inspection Status Comments
Key Interlock N/A
Operating Mechanism OK
Operating Handle Grounding QK
Grounding Mat N/A
Stationary Contact Surfaces QK
Moving Contact Surfaces OK
Arcing Contact Surfaces OK
Contact Alignment OK
Arcing Interrupter OK
Connector Condition OK
Insulator Condition OK
Phase Barrier Condition OK
Support Structure Condition OK
Electrical Tests
Test Description ¢A ¢B ¢C
Insulation Resistance (GQ) >505 >505 >505
Contact Resistance () 71 72 75
Arc Interrupter Res.(Q2) 0.4 0.2 0.2
Results Satisfactory | OK

TS

TS HV_ABS
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Black & MCDonald

TECHNICAL FIELD SERVICE DIVISION
Special Projects Group

Client Information
Customer Toronto Zoo Date June 16, 1999
File Number 6621 Tested By | AS, AN
Location 361A Old Finch Ave., Scarborough, Ontario
Equipment LD. | Entrance Facilities Transformer T-7
Substation Entrance/ Administration Building
High Voitage Power Fuse

R Fuse Holder Nameplate Data :
Manufacturer S&C Voltage 34.5 kVolt
Type SM-5S Current 300E Amps
Style/Cat # 86644R 1 Serial #
| Fuse Link Nameplate Data - |
Type SM-5 TCC 1534
Style/Cat # 86644R 1 Amps I5E
| Mechanical Inspections I
Description of Inspection Status Comments
Operating Mechanism OK
Contact Surfaces QK
Contact Penetration OK
Contact Alignment QK
Fuse Barrel OK
Connector Condition OK
Insulator Condition OK
Phase Barrier Condition OK
Support Structure Condition OK
Spare Fuses OK In Cell Door
Electrical Tests I
Test Description oA ¢B ¢C A/B B/C C/A
Insulation Resistance (G§}) >505 >505 >505 >505 >505 >505
Contact Resistance (u£2) 5276 5318 5400

Results Satisfactory  OK.
TS

TS HV_Fuse



TECHNICAL FIELD SERVICE DIVISION

/e ——

Special Projects Group
Client Information

Customer Toronto Zoo Date June 15, 1999

File Number 6621 Tested By | AS

Location 361A Old Finch Ave., Scarborough, Ontario

Equipment I.D. | Entrance Facilities Transformer T-7

Substation Entrance/ Administration Building

Power Transformer -Electrical

Lo o i e - _Nameplate Data o R AT |
Manufactarer Westipghouse Vector Group Wye Wye

Type LNAN Serial #. 827694

Neutral Solid Liquid Type/Vol | Askarel | 200 | Gal
Rating 225 KVA | Total Weight 6450 Ibs.
Impedance 5.9 % Primary Voltage 276 Y kVolt
Phase 3 ('] Secondary Voltage | 120/ 208 Volt
Frequency 60 Hz | BIL 150 kVolt
| e - Insulation Tests g [

Insulation Resistance Prim. With Sec. With Prim. & Sec.
@ Sk / 1k VDC Sec. Grounded Prim. Grounded To Ground
30 30

Cap (pF)

Corr. 20 °C

Dis. Fact.(%)

Corr. 20 °C.
| Turns Ratio Tests |
Tap | Primary Calculated X0-X1 X0-X2 X0-X3
Volts Ratio H{-H1 HO-H2 HO0-H3
1
2
3 27,600 0.753 0.748 0.748 0.748
4
5
Tap Position Found & Left 3 (27,600V)
$Sesults Satisfactory OK

T3P Trans_Elect




TECHNICAL FIELD SERVICE DEPARTMENT

— e ]

Special Projects Group
Client Information
Customer Toronto Zoo Sample Date | June 15, 1999
File Number 6621 Sampled By | TL
Location 361 A Old Finch Ave., Scarborough, Ontario
Equipment 1.D. | Entrance Facilities Transformer T-7
Substation Entrance/ Administration Building
Oil Analysis
Transformer Data
Manufacturer Westinghouse Primary Volts | 27.6/ 16 kVolts
Type LNAN Rating 225 kVA
Serial No. 827694 Liquid Volume { 200 Gals.
| Laboratory Tests 1
Type of Test |  ASTM No. I Acceptable Limits Test Results
1999
Dielectric Breakdown D877 30 kV 49.4
Neutralization Number D974 0.05 Max. Mg Koh/G 0.004
Interfacial Tension D971 32 Dynes/ Cm Min. N/A
Specific Gravity D1298 0.84 - 0.91 1.420
Colour D1500 <3.5 0.5
Visusl Condition D1524 Clear Clear
Water Content D1533 30 ppm (<69kV)
Power Factor D924 1.0 % Max @ 25°C
PCB Content D4059 50 ppm Max.
Inhibitor D2668 20.20%
Furans D5837 <100 ppb
Hydrogen (H2)
Oxygen & Argon
Nitrogen (N2)
Methane (CH4)
Carbon Monozxide (CO)
Carbon Dioxide (CO2)
Ethylene (C2H4)
Ethane (C2H6)
Acetylene (C2 H2)
Total Gas Content
I Comments
Chemical Properties QK
PCB Content PCB Insulating Fluid
Dissolved Gas Content
TS

S Oil_Analysis



Black & MCDonald

TECHNICAL FIELD SERVICE DIVISION
Special Projects Group

Client Information
Customer Toronto Zoo Date June 15, 1999
File Number 6621 Tested By | AS, AN
Location 361 A Old Finch Ave,, Scarborough, Ontario
Equipment 1.D. | Entrance Facilities Transformer T-8
| Substation Entrance/ Administration Building

HLgh Voltagro Air/L.oad Break Switch

Nameplate Data _ l
Manufacturer S&C Voltage 27.6 kVolts
Type SM Alduti Indoor Current 600 Amps
Style # B.I.L. 150 kVolts
Cat # 34563R4-T2 Serial #

Mechanical Inspections [
Description of Inspection Status _ Comments

Key Interlock N/A
Operating Mechanism OK
Operating Handle Grounding OK
Grounding Mat N/A
Stationary Contact Surfaces OK
Moving Contact Surfaces OK
Arcing Contact Surfaces OK
Contact Alignment OK
Arcing Interrupter Ok
Connector Condition OK
Insulator Condition QK
Phase Barrier Condition QK
Support Structure Condition OK

Electrical Tests |

Test Description oA ¢ B ¢C A/B B/C C/A

Insulation Resistance (G{?) >505 >505 >505 >505 >505 >505
Contact Resistance (LQ) 43 49 43
Arc Interrupter Res.(QQ) 0.3 0.3 0.4
Results Satisfactory | OK
TY
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TECHNICAL FIELD SERVICE DIVISION

Special Projects Group
Client Information
Customer Toronto Zoo Date June 16, 1999
File Number 6621 Tested By | AS, AN
Location 361A Old Finch Ave., Scarborough, Ontario
Equipment LD. | Entrance Facilities Transformer T-8
| Substation Entrance/ Administration Building
High Voltage Power Fuse
5 - ___ - Fuse Holder Nameplate Data _ i
Manufacturer S&C Voltage 34.5 kVolt
Type SM-58 Current 300E Amps
Style/Cat # 86644R 1 Serial #
[ ' . Fuse Link Nameplate Data I
Type SM-5 - TCC 1534
Style/Cat # 13440R4 Amps 25E
| " 'Mechanical Inspections |
Description of Inspection Status Comments
Operating Mechanism OK
Contact Surfaces OK
Contact Penetration OK
Contact Alignment OK
Fuse Barrel OK
Connector Condition OK
Insulator Condition OK
Phase Barrier Condition OK
Support Structure Condition OK
Spare Fuses OK In cell door
I Electrical Tests [
Test Description (Y| 9B oC A/B B/C C/A
Insulation Resistance (GQ) >505 >505 >505 >505 >505 >505
Contact Resistance (1) 2439 2412 2451 '
Results Satisfactory l OK
T

TS HV_Fuse



Black & MCDonald
TECHNICAL FIELD SERVICE DIVISION —
Special Projects Group
Client Information

Customer Toronto Zoo Date June 15, 1999

File Number 6621 Tested By | AS

Location 361 A Old Finch Ave., Scarborough, Ontario

Equipment LD. | Entrance Facilities Transformer T-8

Substation Entrance/ Administration Building

Power Transformer -Electrical

L SR g Nameplate Data e b ol
Manufacturer Westinghouse Vector Group Wye Wye

Type LNAN Serial #. 850912

Neutral Solid Liquid Type/Vol | Askarel | 240 | Gal
Rating 500 kVA | Total Weight 8500 lhs.
Impedance 6.7 % | Primary Voltage 276Y kVolt
Phase 3 () Secondary Voltage | 600 Volt
Frequency 60 _ Hz BIL 150
ool ool s iy o Ingsalation Tests - gl 2

Insulation Resistance Prim. With Sec. With
@ 5k / 1k VDC Sec. Grounded Prim. Grounded
MQ 32 32
Corrected to 20 °C.
] CBL+G CH-G CH-L CL-G CL-B+G
Cap (pF)
Corr. 20 °C

Dis. Fact(%) |

Corr. 20 °C.
[ Turns Ratio Tests I
Tap Primary Calculated X0-X1 X0-X2 X0-X3
Volts Ratio HO-H1 HO-H2 HO0-H3
1 J
2
3 27,600 2.173 2.178 2.178 2.178
4
5
Tap Position Found & Left 3 (27,600V)
1l};:sults Satisfactory QK

TSP Trans Elect
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Black & MCDonald

TECHNICAL FIELD SERVICE DEPARTMENT
Special P_rojects Group

Client Information
Customer Toronto Zoo Sample Date | June 15, 1999
File Number 6621 Sampled By | TL
Location - 361A Old Finch Ave., Scarborough, Ontario
Equipment I.D. | Entrance Facilities Transformer T-8
Substation Entrance/ Administration Building
Oil Analysis
Transformer Data
Manufacturer Westinghouse Primary Volts | 27.6/ 16 kVolts
Type LNAN Rating 225 kVA
Sertal No. 850912 Liquid Volume | 240 Gals.
l Laboratory Tests ]
Type of Test | ASTMNo. | Acceptable Limits Test Results
99
Dielectric Breakdown D877 30 kV 49.0
Neutralization Number D974 0.05 Max. Mg Koh/G (.004
Interfacial Tension D971 32 Dynes/ Cm Min. N/A
Specific Gravity D1298 0.84 - 0.91 1.520
Colour D1500 3.5 0.5
Visual Condition D1524 Clear Clear
Water Content D1533 30 ppm (<69kV)
Power Factor D924 1.0 % Max @ 25 °C
PCB Content D4059 50 ppm Max.
Inhibitor D2663 2(.20%
Furans D5837 <100 ppb
Hydrogen (H2)
Oxygen & Argon
Nitrogen (N2)
Methane (CH4)
Carbon Monoxide (CO)
Carbon Dioxide (CO2)
Ethylene (C2H4)
Ethane (C2H6)
Acetvlene (C2 H2)
Total Gas Content
| Comments |

Chemical Properties OK

PCB Content

PCB Insulating Fluid

Dissolved Gas Content

T5.

15 0il_Analysis




TECHNICAL FIELD SERVICE DIVISION

Special Projects Group

Client Information

Customer Toronto Zoo Date June 18, 1999
File Number 6621 Tested By | KH
Location 361 A Old Finch Ave., Scarborough, Ontario
Equipment L.D.
Substation Zoological
High Voltage Air/L.oad Break Switch
| Nameplate Data
Manufacturer S&C Voltage 29 kVolts
Type Alduti Rupter Indoor Current 600 Amps
Style # B.LL. 150 kVolts
Cat# CDT-2768678 Serial #
I Mechanical Inspections
Description of Inspection Status Comments
Key Interlock OK.
Operating Mechanism OK
Operating Handle Grounding N/A
Grounding Mat N/A
Stationary Contact Surfaces OK
Moving Contact Surfaces OK
Arcing Contact Surfaces OK
Contact Alignment OK
Arcing Interrupter OK
Connector Condition OK
Insulator Condition OK
Phase Barrier Condition OK
Support Structure Condition QK
| Electrical Tests
Test Description oA éB ¢ C A/B B/C C/A
Insulation Resistance (M)
Contact Resistance (u2) 60 58 56
Arc Interrupter Res.({2) 1.3 1.1 1.5

Results Satisfactory | OK

T.5.

TS HV_ABS



TECHNICAL FIELD SERVICE DIVISION

e ——————

Special Projects Group
(. -
Client Information
Customer Toronto Zoo Date June 18, 1999
File Number 6621 Tested By | KH
Location 361A Old Finch Ave., Scarborough, Ontario
Equipment LD.
{ Substation Zoological
High Voitage Power Fuse
o _“%"W Fuse Holder Nameplate Data
Manufacturer S&C Voltage 34.5 kVolt
Type SM-5 ' Current 600 Amps
Style/Cat # 86644R2 Serial #
[ Fuse Link Nameplate Data__ l
Type SM-5 - TCC 1534
Style/Cat # 134025R4 Amps 15E
S | Mechanical Inspections ]
e Description of Inspection Status Comments
Operating Mechanism OK
Contact Surfaces OK
Contact Penetration OK
Contact Alignment OK
Fuse Barrel OK
Connector Condition OK
Insulator Condition OK
Phase Barrier Condition OK
Support Structure Condition OK
Spare Fuses OK 3 Spares in Cell
Electrical Tests l
Test Description oA ¢B ¢C A/B B/C
Insulation Resistance (MQ) >G99 >099 >099 >999
Contact Resistance (u£) 5130 4865 5065
Results Satisfactory [ OK
TS

TS HV_Fuse



Black & MCDonald
TECHNICAL FIELD SERVICE DIVISION —
W
Special Projects Group
Client Information
Customer Toronto Zoo Date June 18, 1999
File Number 6621 Tested By | KH/ TA
Location 361A Old Finch Ave., Scarborough Ontario
Equipment LD. | Zoological

Pad—Mounted Distnbutmn Transformer

i sformef Nimieplate Data 7
Manufacturer CARTE Year Bullt 1985
Type ONAN Serisl # NO790-1
Neutral Solid Liquid Type/Vol __| Oil | 872 | Litres
Rating 300 kVA | Total Weight 1909 Kg
Impedance 4.58 % | Primary Voltage 27.6/ 16 KVolt
Phase(s) 3 (] Secondary Voltage | 208/ 120 Volt
Frequency 60 Hz | BIL 150 kVolt
Insulation Resistance (M)
Oil Analysls
|;:' U e e Labomtoryrrm
Type of Test { ASTM No. | Acceptable Limlts Test Results
1999
Dielectric Breakdown D877 30 kV Min. 36.3
Neutralization Number D974 0.05 Max. Mg Kob/G 0.014
Interfacial Tension D971 32 Dynes/ Cm Min. 31.3
Specific Gravity D1298 0.84 - 0.91 0.859
Colour D1500 <3.5 Max <0.5
Visual Condition D1524 Clear Clear

Observations & Comments

T3P Trans FElect



Technical Field Service Department

Black & MCDonald

31 Pullman Court, Scarborough, Ontaric M1X 1E4. Phone: (416)-298-9977 Fax: (416)-298-2907

Service Building




TECHNICAL FIELD SERVICE DIVISION
Special Projects Group

Client Information
Customer Toronto Zoo Date June 15, 1999
File Number 6621 Tested By | JC/EJ
Location 361A Old Finch Ave., Scarborough, Ontario
Equipment LD. | Feeder to Main Switchgear
Substation Service Building

ngh Voltago Air/l.oad Break Switch

L e Nameplate Data g .
Manufacturer S&C Voltage 27 kVolts
Type Alduti Current 600 Amps
Style # B.LL. 150 kVoits
Cat # 34063 Serial #

Mechanical Inspections
Description of Inspection Status Comments
Key Interlock N/A =
Operating Mechanism OK ( J
Operating Handle Grounding OK
Grounding Mat N/A
Stationary Contact Surfaces OK
Moving Contact Surfaces OK
Arcing Contact Surfaces OK
Contact Alignment OK
Arcing Interrupter OK
Connector Condition QK
Insulator Condition OK
Phase Barrier Condition OK
Support Structure Condition OK
Electrical Tests I
Test Description oA o8B oC A/B B/C C/A
Insulation Resistance (M2}
Contact Resistance (12) 58 59 57 e
Arc Interrupter Res.(Q2) 0.3 0.3 0.3 W e
Results Satisfactory | OK
TY

TS HV_ABS



TECHNICAL FIELD SERVICE DIVISION

e ——— e

Special Projects Group

Client Information
‘Customer Toronto Zoo Date June 15, 1999
File Number 6621 Tested By | JC/ EJ
Location 361 A Old Finch Ave., Scarborough, Ontario
Equipment 1LD. | Feeder to North America Pavilion
Substation Service Building

HLgh Voltage Air/Load Break Switch

Nameplate Data _
Manufacturer S&C Voltage 27 kVolts
Type Alduti Current 600 Amps
Style # B.LL. 150 kVolts
Cat # 34063 Serial #
| Mechanical Inspections [
Description of Inspection Status Comments
Key Interlock N/A
Operating Mechanism OK
Operating Handle Grounding OK
Grounding Mat N/A
Stationary Contact Surfaces OK
Moving Contact Surfaces OK
Arcing Contact Surfaces OK
Contact Alignment OK
Arcing Interrupter OK
Connector Condition OK
Insiiator Condition OK
Phase Barrier Condition QK
Support Structure Condition OK
[ Electrical Tests I
Test Description oA ¢B ¢ C A/B B/C C/A
Insulation Resistance (M Q))
Contact Resistance (u2) 56 55 57
Arc Interrupter Res.({2) 0.5 0.6 0.5
Results Satisfactory | OK
TS

TS HV_ABS
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TECHNICAL FIELD SERVICE DIVISION
Special Projects Group

Client Information
Customer Torento Zoo Date June 15, 1999
File Number 6621 Tested By | JC/EJ
Location 361A Old Finch Ave., Scarborough, Ontario
Equipment 1.D. | Paddock Feeder WEST/ EAST
| Substation Service Building

ngh Voltage Ailr/lLoad Break Switch

Nameplate Data
Manufacturer S&C Voltage 27 kVolts
Type Alduti Current 600 Amps
Style # B.LL. 150 kVolts
Cat# 34563R4-T5 Serial #
| Mechanical Inspections |
Description of Inspection Status Comments
Key Interlock OK
Operating Mechanism OK
Operating Handle Grounding OK
Grounding Mat N/A
Stationary Contact Surfaces OK
Moving Contact Surfaces OK
Arcing Contact Surfaces OK
Contact Alignment OK
Arcing Interrupter OK
Connector Condition OK
Insulator Condition OK
Phase Barrier Condition QK
Support Structure Condition OK
| Electrical Tests |
Test Description WEST EAST
Insulation Resistance (MQ)
Contact Resistance (uQQ) 57 60 ---
Arc Interrupter Res.(2) 0.6 0.7 ---
Results Satisfactory | OK. Single phase feeds x2
TS

TS HV_ABS



TECHNICAL FIELD SERVICE DIVISION

e ]

( Special Prejects Group
Client Information
Customer Toronto Zoo Date June 15, 1999
File Number 6621 Tested By | JC/EJ
Location 361 A Old Finch Ave., Scarborough, Ontario
Equipment I.D. | Paddock Feeder WEST/ EAST
} Substation Service Building
High Voitage Power Fuse
s rouion ' UFuse Holder NameplateData . 0
Manufacturer S&C Voltage 34.5 kVolt
Type SM-58 Current 300 Amps
Style/Cat # Serial #
{ . " . FuseLink Nameplate Data o
[ Type SM-5 - TCC 1534
Style/Cat # 134125R4 Amps 80E
O | _____Mechanical Inspections |
Description of Inspection Status Comments
Operating Mechanism OK
Contact Surfaces OK
 Contact Penetration OK
Contact Alignment OK
Fuse Barrel OK
Connector Condition OK
Insulator Condition OK
Phase Barrier Condition OK
Support Structure Condition OK
Spare Fuses OK
| Electrical Tests
Test Description WEST | EAST
Insulation Resistance (GQ2) >505 >505 -—-
Contact Resistance (LQ) 830 859 -—
Results Satisfactory | oK
TS,

TS HV_Fuse
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TECHNICAL FIELD SERVICE DIVISION
P  —  ——— /—————— — —— . ——
Special Projects Group

&

Client Information
Customer Toronto Zoo Date June 15, 1999
File Number 6621 Tested By | JC/E]
Location 361 A Old Finch Ave., Scarborough, Ontario
Equipment LD. | Feeder to Service Building
Substation Service Building

High Voltage Air/Load Break Switch

Nameplate Data

Manufacturer S&C Voltage 27 kVolts
Type Alduti Current 600 Amps
Style # B.LL. 150 kVolts
Cat# 34563R4-T2 Serial #

| B Mechanical Inspections | |

Description of Inspection Status Comments

Key Interlock N/A ((
Operating Mechanism OK S
Operating Handle Grounding _ OK

Grounding Mat N/A

Stationary Contact Surfaces OK

Moving Contact Surfaces OK

Arcing Contact Surfaces OK

Contact Alignment OK

Arcing Interrupter ' OK

Connector Condition OK

Insulator Condition OK

Phase Barrier Condition Ok

Suppert Structure Condition OK
| Electrical Tests T

Test Description oA ¢B ¢C A/B | B/C C/A

Insulation Resistance (M)

Contact Resistance (uQ2) 51 50 46

Arc Interrupter Res.(Q2) 0.3 0.3 0.3

Results Satisfactory | OK

TS

TS HV_ABS



TECHNICAL FIELD SERVICE DIVISION
%

Special Projects Group
Client Information
Customer Toronto Zoo Date June 15, 1999
File Number 6621 Tested By | JC/EJ
Location 361A Old Finch Ave., Scar., Ontario
Equipment LD. | Feeder to Service Building X-Former #4
Substation Service Building
High Voltage Power Fuse
o . Fuse Holder NameplateData’ .- = - - . .
Manufacturer S&C Voltage 345 kVolt
Type SM-58 Current 300E Amps
Style/Cat # 86644R 1 Serial #
I __FuseLink NameplateData .~ |
[ Type SM-5 TCC 1534
Style/Cat # 134100R4 Amps 65E
| ____Mechanical Inspections o ]
Description of Inspection Status Comments
Operating Mechanism OK
Contact Surfaces OK
- Contact Penetration OK
Contact Alignment OK
Fuse Barrel OK.
Connector Condition OK
Insulator Condition OK
Phase Barrier Condition OK
Support Structure Condition OK
Spare Fuses 0K
I Electrical Tests
Test Description oA ¢B oC
Insulation Resistance (GQ) >505 >505 >505
Contact Resistance (u(2) 1136 1044 1021
Results Satisfactory | oK
TS

TS HV Fuse



TECHNICAL FIELD SERVICE DIVISION

Special Projects Group
Client Information
Customer Toronto Zoo Date June 15, 1999
File Number 6621 Tested By | JC/EJ
Location 361 A Old Finch Ave., Scarborough, Ontario
Equipment LD. { T1 27.6kV-600V 3¢ 4W From HV Board
Substation Service Building
Power Transformer -Electrical

Manuofacturer Hammond Vector Group Wye Wye
Type ANN/ AFN Serial #. DB93F
Neutral Solid Liquid Type/Vol Dry ! Type | Gal
Rating 1500/ 2000 | kVA | Total Weight 16500 1bs.
Impedance 5.7 % Primary Voltage 27.6/ 15935 kVolt
Phase 3 ¢ Secondary Voltage | 600/ 347 Volt

60 Hz | BIL 150 _ _ kVolt

S lation Tests =~ 00 .o
Insulation Resistance Prim. With Sec. Wlth Prim & Sec.
@ Sk / 1k VDC Sec. Grounded Prim. Grounded To Ground
MQ 10,000 10,000 10,000
Corrected to 20 °C,

CH-L

CL-G

Cap (pF)

Corr. 20 °C

Dis. Fact.(%) ]

Corr. 20 °C.

Turns Ratio Tests

Tap | Primary

Volts

Ratio

Calculated

H1-H2

H2.H3

X0-X1
H3-H1

28,980

28,290

27,600

2177

2.174

2.174

2.174

26,910

U [ [ |

26,220

Tap Position Found & Left

3-4 (27,600V)

Results Satisfactory

OK

T.5.

TSP Trans_Elect
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Black & MCDonald
TECHNICAL FIELD SERVICE DIVISION R ’
Special Projects Group
Client Information
Customer Toronto Zoo Date June 15, 1999
File Number 6621 Tested By | JC/ EJ
Location 361A Old Finch Ave., Scar., Ontario
Equipment LD. | Secondary Breaker from T1
Substation Service Building
Low Voltage Air Circuit Breaker
Nameplate Data
Manufacturer FPE Voltage 600 Volts
Type 75H-3 Frame Rating | 3000 | Amps
Serial # BH-45339-93 Int. Rating 65 KAmps
Relay Type USR Sensors Ratio Amps
Rating Plug. Limiter Rating | N/A Amps
Relay Calibration Results
Settings &4 ¢B $C
R : PU | T.D | PU T.D. P/U T.D. P/U T.D.
Long Time 2x | LIx
Short Time 3X | 03
Instantaneous OFF
P/U T.D.
Ground Fault 0.6 0.45
Mechanical Inspections

Description of Inspection Status Comments
Main & Arcing Contacts QK
Arc Chutes OK
Phase Barriers OK
Bus & Grounding Stabs OK
Interlocks 0K
Manual Operation OK
Electrical Operation N/A

Electrical Tests |

Test Description 0A ¢B ¢ C A/B B/C C/A
insulation Resistance (M) >G99 >899 >999 >099 >899 >599
Contact Resistance (u£2) 26 25 25 T T
Results Satisfactory l OK
TS

' 1V_ACB



Technical Field Service Department

Black & MCDonald

31 Pullman Court, Scarborough, Ostario M1X 1E4. Phone: (416)-298-9977 Fax: (416)-298-2907

Eurasia Pavilion
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TECHNICAL FIELD SERVICE DIVISION

Special Projects Group
Client Information

Customer Toronto Zoo Date June 18, 1999
File Number 6621 Tested By | RPM
Location 361 A Old Finch Ave., Scarborough, Ontario
Equipment LD. | Feeder to Main Switchgear
Substation Eurasia Pavilion

High Volitage Alr/l.oad Break Switch

Nameplate Data
Manufacturer S&C Yoltage 27 kVolts
Type Alduti Current 600 Amps
Style # B.IL. 150 kVolts
Cat# 34063R2 Serial #
] Mechanical Inspections I
Description of Inspection Status Comments
Key Interlock N/A
C’ Operating Mechanism OK
Operating Handle Grounding N/A
Grounding Mat N/A
Stationary Contact Surfaces QK
Moving Contact Surfaces QK
Arcing Contact Surfaces OK
Contact Alignment OK
Arcing Interrupter OK
Connector Condition OK
Insulator Condition OK
Phase Barrier Condition QK
Support Structure Condition OK.
Electrical Tests |
Test Description @A oB o C A/B B/C C/A
Insulation Resistance (G{) 236 232 278 >505 >505 >505
Contact Resistance (p2) 48 52 6! :
Arc Interrupter Res.(Q2) 1.2 1.3 1.6
Results Satisfactory | ox
TS,
{

TS H\"_ABS



TECHNICAL FIELD SERVICE DIVISION

T St o s———

Special Projects Group

Client Information
Customer Toronto Zoo Date June 18, 1999
File Number 6621 Tested By | RPM/ AN
Location 361A Old Finch Ave., Scarborough, Ontario

H "—\\‘
ot

Equipment LD. | Feeder to Entrance Facilities
Substation Eurasia Pavilion
High Voltage Alr/Load Break Switch
[ o Nameplate Data
Manufacturer S&C Voltage 27 kVolts
Type Alduti Current 600 Amps
Style # B.L.L. 150 kVolts
Cat# 34063R2 Serial #
l Mechanical Inspections |
Description of Inspection Status Comments

Key Interlock N/A

Operating Mechanism OK

Operating Handle Grounding N/A

Grounding Mat N/A

Stationary Contact Surfaces OK

Moving Contact Surfaces OK

Arcing Contsct Surfaces OK

Contact Alignment OK

Arcing Interrupter OK

Connector Condition OK

Insulator Condition OK

Phase Barrier Condition OK

Support Structure Condition OK

Electrical Tests
Test Description oA ¢oB 9 C

Insulation Resistance (GQQ) 236 232 278

Contact Resistance (u£2) 39 42 40

Arc Interrupter Res.(Q) 3.1 2.0 3.6

Results Satisfactory [ oK

TS,

TS HY_ABS
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TECHNICAL FIELD SERVICE DIVISION

- —— — - _—
Special Projects Group

Client Information
Customer Toronto Zoo Date June 18, 1999
File Number 6621 Tested By | RPM/ AN
Location 361A Old Finch Ave., Scarborough, Ontario
Equipment L.D. | Paddock Feeders (Centre & South)
Substation Eurasia Pavilion

ngh Voltago Alr/Load Break Switch

Nameplate Data o
Manufacturer S&C Voltage 27 kVolts
Type SM-Alduti-Indoor Current 600 Amps
Style # B.IL. 150 kVolts
Cat # 34363R4-T5 Serial #
| Mechanical Inspections |
Description of Inspection Startus Comments
Key Interlock POOR Kirk RE12023 & RE12019
Operating Mechanism OK
Operating Handle Grounding N/A
Grounding Mat N/A
Stationary Contact Surfaces OK
Moving Contact Surfaces OK
Arcing Contact Surfaces OK
Contact Alignment OK
Arcing Interrupter OK
Connector Condition OK
Insulator Condition OK
Phase Barrier Condition OK
Support Structure Condition OK
| Electrical Tests l
Test Description oA ¢B 9 C A/B B/C C/A
Insulation Resistance (G£2)
Contact Resistance (1102) 60 --- 58 ke , >
Arc Interrupter Res.(Q) 1.9 — 0.6 [reaiadae o
Essults Satisfactory T See Deficiencies.

" HV_ABS



TECHNICAL FIELD SERVICE DIVISION
— = e
Special Projects Group
Client Information
Customer Toronto Zoo Date June 18, 1999
File Number 6621 Tested By | RPM/ AN
Location 361A Old Finch Ave., Scarborough, Ontario
Equipment LD. | Paddock Feeders (Centre & South)
Substation Eurasia Pavilion
High Voitage Power Fuse
[ " " Fuse Holder Nameplate Data L
Manufacturer S&C Voltage 34.5 kVolt
Type SM-5S Current 300E Amps
Style/Cat # Serial #
{ " Fuse Link Nameplate Data |
Type SM-5 TCC 1534
Style/Cat # 134125R Amps 80E
| Mechanical Inspections |
Description of Inspection Status Comments
Operating Mechanism OK
Contact Surfaces OK
Contact Penetration OK
Contact Alignment OK
Fuse Barrel OK
Connector Condition QK
Insulator Condition OK
Phase Barrier Condition OK
Support Structure Condition OK
Spare Fuses Fair Only One Spare Present in Ceil
| Electrical Tests l
" Test Description @A ¢B ¢ C A/B B/C C/A
Insulation Resistance (M)
Contact Resistance (u£2) 966 — 1286
Results Satisfactory | Fair. See Recommendations.

TS

)



TECHNICAL FIELD SERVICE DIVISION
e

Special Projects Group
Client Information
Customer Toronto Zoo Date June 18, 1999
File Number 6621 Tested By | RPM
Location 361A Old Finch Ave,, Scarborough, Ontario
Equipment LD. | Eurasia Pavilion Transformer —T1
Substation Eurasia Pavilion
High Voitage Alr/Load Break Switch

| o % Nameplate Data S oo ]
Manufacturer S&C Voltage 27.6 kVolts
Type SM-Alduti-Indoor Current 600 Amps
Style # B.LL. 150 kVolts
Cat# 34563R4-T2 Serial #

I Mechanical Inspections

Description of Inspection Status Comments
Key Interlock N/A
Operating Mechanism OK
Operating Handle Grounding N/A
Grounding Mat N/A
Stationary Contact Surfaces OK
Moving Contact Surfaces OK
Arcing Contact Surfaces OK
Contact Alignment OK
Arcing Interrupter QK
Connector Condition 0K
Insulator Condition QK
Phase Barrier Condition QK
Support Structure Condition OK
Electrical Tests
Test Description oA ¢B 9C A/B B/C C/A

Insulation Resistance (GQ) 236 232 278 >505 >505 >505
Contact Resistance (uQQ) 4] 42 44
Arc Interrupter Res.(Q) 0.9 1.2 0.4
Resuits Satisfactory | OK
TS,

TS HV_ABS



TECHNICAL FIELD SERVICE DIVISION

]

Special Projects Group

Client Information
Customer Toronto Zoo Date June 18, 1999
File Number 6621 Tested By | RPM/ AN
Location 361A Old Finch Ave., Scarborough, Ontario
Equipment LD. | Eurasia Pavilion Trans. #1
Substation Eurasia Pavilion

I-I_Igh Voltage Power Fuse

| ~-.Fuse Holder NameplateData . -~ . = . |
Manufacturer S&C Voltage 34.5 kVolt
Type SM-58 Current 300E Amps
Style/Cat # 86644R 1 Serial #

] “ "' Fuse Link Nameplate Data- : |
Type SM-5 TCC 1534
Style/Cat # 134025R4 Amps 15E

| Mechanical Inspections |

Description of Inspection Status Comments

Operating Mechanism OK
Contact Surfaces OK
Contact Penetration OK
Contact Alignment OK
Fuse Barrel OK
Connector Condition OK
Insulator Condition OK
Phase Barrier Condition OK
Support Structure Condition OK
Spare Fuses OK 3 Spares in Cell

| Electrical Tests | ]

Test Description oA ¢B pC A/B B/C /A

Insulation Resistance (M£) >999 >949 >099 >099 >999 >999
Contact Resistance (L2} 6020 5940 6080
Results Satisfactory | oK
TS

TS HV_Fuse



Black & MCDonald
TECHNICAL FIELD SERVICE DIVISION —
( Special Projects Group
ﬁ Client Information
Customer Toronto Zoo Date June 18, 1999
File Number 6621 Tested By | RPM/ TL
Location 361A OId Finch Ave., Scarborough, Ontario
Equipment LD. i Eurasia Pav. Trans. T-1
Substation Eurasia Pavilion
Power Transformer -Electrical
[ " NameplateData el
Manufacturer Westinghouse Vector Group Y-Y
Type LNAN Serial #. 849380
Neutral Solid Liquid Type/Vol | Askarel | 200 | Gal
Rating 225/ 252 KVA | Total Weight 6450 Ibs.
Impedance 5.9 % Primary Voltage 27.6/ 16 kVolt
Phase 3 '] Secondary Voltage | 208/ 120 Volt
Frequency 60 _ Hz | BIL 150/ 45 kVolt
Loore s e ‘Insulation Tests - o]
( Insulation Resistance Prim. With Sec. With Prim. & Sec.
o @ Sk / 560 VDC Sec. Grounded Prim. Grounded To Ground
ML 40.0 342
ed to 20 °C, 112.0 95.8
A e T gRy = PR T % —

CH-L +G CH-G CH-L CL-G CL-H+G

Cap (pF)

Corr. 20 °C.
| Turns Ratio Tests |
Tap Primary Calculated X0-X1 X0-X2 X0-X3
Volts Ratio HO0-H1 HO0-H2 HO0-H3
1
2
3 27,600 0.754 0.746 0.746 0.746
4
5

Tap Position Found & Left | 3 (27,600V)
Results Satisfactory OK

(— T5.

TS P_Trans Elect



TECHNICAL FIELD SERVICE DEPARTMENT

Special Projects Group
Client Information
Customer Toronto Zoo Sample Date | June 18, 1999
File Number 6621 Sampled By | TL
Location 361A Old Finch Ave., Scarborough, Ontario
Equipment 1.D. | T-1
Substation Eurasia Pavilion
Oil Analysis
Transformer Data
Manufacturer Westinghouse Primary Volts | 27.6/ 16 kVolts
Type LNAN Rating 225/ 252 kVA
Serial No. 8495380 Liguid Volume | 200 Gals.
| . Laboratory Tests |
Type of Test | ASTM No. | Acceptable Limits Test Results
1999
Dielectric Breakdown D877 30kV 48.8
Neutralization Number D974 0.05 Max. Mg Koh/G 0.008
Interfacial Tension D971 32 Dynes/ Cm Min. N/A
Specific Gravity D1298 0.84 - 0.91 (Oil) 1,520
Colour DP1500 <3.5 0.5
Visual Condition D1524 Clear Clear
Water Content D1533 30 ppm (<69kV)
Power Factor D924 1.0 % Max @ 25 °C
PCB Content D4059 50 ppm Max.
Inhibitor D2668 20.20%
Furans D5837 <100 ppb
Hydrogen (H2)
Oxygen & Argon
Nitrogen (N2)
Methane (CH4)
Carbon Monoxide (CO)
Carbon Dioxide (C0O2)
Ethylene (C2H4)
Ethane (C2H6)
Acetylene (C2 H2)
Total Gas Content
| Comments |
Chemicsal Properties QK
PCB Content PCB fluid
Dissolved Gas Content | ---

o,

TS Oil_Analysis



TECHNICAL FIELD SERVICE DIVISION
Special Projects Group T

Client Information
Customer Toronto Zoo Date June 18, 1999
File Number 6621 Tested By | TL
Location 361A Old Finch Ave., Scarborough, Ontario
Equipment 1.D. | Eurasia Pavilion Transformer T-!
Substation Eurasia Pavilion
Power Transformer -Mechanical
: Mechanical Inspections
Description of Inspection Status Comments
Breather & Silica Gel N/A
Explosion Vent Gaskets N/A
Pressure Relief Device OK
Conservator Tank Gaskets N/A
Inspection Cover Gaskets OK
Main Cover Gaskets N/A
Primary Bushing Gaskets OK
Primary Bushing Porcelain POOR H3 top skirt split/ cracked
Primary Bushing Connections OK
Secondary Bushing Gaskets OK
Secondary Bushing Porcelain OK
Secondary Bushing Connections OK
Secondary Throat Gaskets OK
Radiator QK
Pressure Gauge OK -0.8 PSI Vacuum
Gas Relay N/A
Qil Level OK
Qil Leaks OK None Visible
Tank Vaives QK
Oil Temperature Gauge OK
0il Temperature Run/Max 34 | 41°C
Winding Temperature Gauge N/A
Winding Temperature Run/Max I
Tap Changer Unit Locked: Inoperable
Paint Condition QK
Pad : QK
Grounding OK One-point grounding
Fan Operation N/A
Control Wiring N/A
TRgsults Satisfactory | Fair. See Deficiencies.

TS-P_Trans_Mech
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TECHNICAL FIELD SERVICE DIVISION
Special Projects Group

Client Information
Customer Toronto Zoo Date June 18, 1999
File Number 6621 Tested By i TL
Location 361A Old Finch Ave., Scarborough, Ontario
Equipment L.D. | T-1 Secondary
{ Substation Eurasia Pavilion
Bus Duct
0 Nameplate Data ST
Manufacturer Square D Voltage 600 Volts
Type I-Line Cwrrent 800 Amps
Style 3 Phase, 4 Wire B.1L. kVolts
Cat # AF-510-23-FES Serial # T1
Lo ST T Mechanieal Imspections = - ¢ oo ipilo o I
Description of Inspection Status Comments
Bus Insulation QK
Type of Bus Insulation OK
Support Insulators QK
Interior Clean OK Visible Sections Only
Interior Dry OK Visible Sections Only
Bus Duct Enclosure OK
Bus Duct Enclosure Ventilated N/A
Bus Joints Clean & Dry oKX
Bus Joints Torqued oK
Gaskets at Joints OK
Grounding OK
Enclosure Paint Condition OK
Support Structure OK '
Flectrical Tests |
Test Description oA ¢B oC N A/B B/C C/A
Insulation Resistance (M) 2060 | 1990 { 2250 —_— 4780 | 4980 | 3500

Comments |

Results Satisfactory | OK

1.5,

TS Bus_Buct



TECHNICAL FIELD SERVICE DIVISION

Special Projects Group

Client Information
Customer Toronto Zoo Date June 18, 1999
File Number 6621 Tested By | RPM
Location 361A Old Finch Ave., Scar., Ontario

Equipment LD. | Main Secondary C.B.
Substation Eurasia Pavilion
Low Volitage Alr Circult Breaker
Nameplate Data
Manufacturer iTE Voltage 600 Volts
Type K-1600 Frame Rating | 1600 | Amps
Serial # 98013 Int. Rating 65 kAmps
Relay Type 0OD4 Dashpots Only Sensors Ratio | 800 Amps
Rating Plug. Limiter Rating | N/A Amps
Relay Calibration Results
Settings 0A 9B 9C

i PU | T.D P/U T.D. P/U T.D. PU T.D.
Long Time 800A | Inst.
Short Time 3200A
Instantaneous

P/U T.D.
Ground Fault —

| Mechanical Inspections
Description of Inspection Status Comments
Main & Arcing Contacts OK
Arc Chutes OK
Phase Barriers OK
Bus & Grounding Stabs OK.
Interlocks OK Rack Out Only
Manual Operation OK
Electrical Operation N/A
I Electrical Tests
Test Description oA ¢B oC A/B B/C C/A

Insulation Resistance (M) >899 >999 >069 >G99 >899 >999
Countact Resistance (1Q) 58 64 52 : : L
Results Satisfactory [ OK
TS,
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Black & MCDonald
TECHNICAL FIELD SERVICE DIVISION -
Special Projects Group
‘Client Information
Customer Toronto Zoo Date June 18, 1999
File Number 6621 Tested By | KH
Location 361A Old Finch Ave., Scarborough, Ontario
Equipment LD. | Weston Station Transformer

Padmounted Distribution Transfomer

Mannfacmrer

Year Built

Type Serial # A11808-1
Neutral Lignid Type/Vol | Oil | 260 | Gal
Rating Total Weight 4650 Ibs.
Impedance Primary Voltage 27.6/ 16 kVolt
Phase(s) Secondary Voltage | 208/ 120 Volt
Freguency BIL kVolt
Insulation Resistance (ML) .

oil Analysis

Type of Test Test Results

1999

‘Dielectric Breakdown D877 30 kV Min. 37.4

Neutralization Number D974 0.05 Max. Mg Koh/G 0.014
Interfacial Tension D971 32 Dynes/ Cm Min. 27.1

Specific Gravity D1298 0.84 - 0.91 0.853
Colour D1500 <3.5 Max. 0.5

Visual Condition D1524 Clear Clear

Observations & Comments
e [IFT of the oil is marginal.

Comments:

\.Results. Satisfactory.

T.S.

TS5 P Trans Elect



Technical Field Service Department

31 Pullman Court, Scarborough, Ontario M1X 1E4. Phone: (416)-298-9977 Fax: (416)-298-2907

Indo-Malaya Pavilion




—
Black & M-Donald

TECHNICAL FIELD SERVICE DIVISION
Special Projects Group

Client Information
Customer Toronto Zoo Date June 17, 1999
File Number 6621 Tested By | KH
Location 361 A OIld Finch Ave., Scarborough, Ontario
Equipment LD. | Loop Feeder to Entrance Facilities
Substation Indo-Malaya Pavilion
High Voltage Alr/Load Break Switch

_ L Nameplate Data L :
Manpufacturer S&C Voltage 27 kVolts
Type Alduti Current 600 Amps
Style # B.LL. 150 kVolts
Cat # 34063 Serial #

Mechanical Inspections |
Description of Inspection Status Comments
( Key Interlock N/A
: Operating Mechanism OK
Operating Handle Grounding N/A
Grounding Mat N/A
Stationary Contact Surfaces OK
Moving Contact Surfaces OX
Arcing Contact Surfaces OK
Contact Alignment OK
Arcing Interrupter OK
Connector Condition 0K
Insulator Condition Fair B¢ terminator skirt broken off.
Phase Barrier Condition QK
Support Structure Condition OK
Electrical Tests |
Test Description oA ¢B ¢C A/B B/C C/A

Insulation Resistance (G{2) 438 >505 >505 >505 >505 | >505
Contact Resistance (PQ) 55 47 52
Arc Interrupter Res.({2) ¢9 0.6 0.7
Results Satisfactory | OK/ Fair. See Deficiencies.

TS

TS Hgv_ABS



Slack &M Donald
TECHNICAL FIELD SERVICE DIVISION i

Special Projects Group
Client Information

Customer Toronto Zoo Date June 17, 1999

File Number | 6621 .| Tested By | KH

Location 361 A OId Finch Ave., Scarborough, Ontario

Equipment LD. | Feeder to Africa Pavilion

Substation Indo-Malaya Pavilion

High Voltage Air/Load Break Switch
s Nameplate Data
Manufacturer S&C Voltage 27 kVolts
Type Alduti Current 600 Amps
Style # B.LL. 150 kVolts
Cat# 34063 Serial #
| ~ Mechanical Inspections |
Description of Inspection Status Comments

Key Interlock N/A

Operating Mechanism OK

Operating Handle Grounding N/A

Grounding Mat N/A

Stationary Contact Surfaces OK

Moving Contact Surfaces QK

Arcing Contact Surfaces OK

Contact Alignment QK

Arcing Interrupter OK

Connector Condition QK

Insulator Condition OK

Phase Barrier Condition QK

Support Structure Condition OK
| Electrical Tests I

Test Description oA ¢B ¢C A/B B/C C/A

Insulation Resistance (M)

Contact Resistance (u€2) 62 56 52

Arc Interrupter Res.(£2) 0.6 0.7 0.5

Results Satisfactory | 0K

TS

TS, HV_ABS

C



TECHNICAL FIELD SE__I}_VICE DIVISION
Special Projects Group T )
v -
Client Information
Customer Toronto Zoo Date June 17, 1999
File Number 6621 Tested By | KH
Location 361A Old Finch Ave., Scarborough, Ontario

Equipment L.D.

Indo-Malaya Paddock Feeder

Substation

Indo-Malaya Pavilion

ngh Voltago Air/lLoad Break Switch

Nameplate Data ‘ I
Manufacturer S&C Voltage 27.6 kVolts
Type SM-Alduti Current 600 Amps
Style # B.LL. 150 kVolts
Cat# 34563R4-T5 Serial #
Mechanical Inspections |
Description of Inspection Status Comments
Key Interlock OK
Operating Mechanism OK
Operating Handle Grounding N/A
Grounding Mat N/A
Stationary Contact Surfaces OK
Moving Contact Surfaces OK
Arcing Contact Surfaces OK
Contact Alipnment OK
Arcing Interrupter J*oor Doeruior is Jdeteciing
Connector Condition OK
Insulator Condition OK
Phase Barrier Condition OK
Support Structure Condition Ok
| Electrical Tests }
Test Description oA ¢B oC A/B B/C C/A
Insulation Resistance (M(2)
Contact Resistance (u£2) -ee — 62
Arc Interrupter Res.({)) = - *
Results Satisfactory | Fair. See Deficiencies.

s

TS, H‘V_ABS




TECHNICAL FIELD SERVICE DIVISION

Special Projects Group
Client Information

Customer Toronto Zoo Date June 17, 1999
File Number 6621 Tested By { KH

Location 361A Old Finch Ave., Scarborough, Ontario

Equipment LD. | Indo-Malaya Paddock Feeder

Substation Indo-Malaya Pavilion

High Voltage Power Fuse
"~ FuscHolder NameplateData

Manufacturer S&C Voltage 34.5 kVolt
Type SM-5 Current 300 Amps
Style/Cat # 86644R 1 Serial #
| L .7 Fuse Link Nameplate Data

Type SM-5 : TCC

Style/Cat # Amps

Mechanical Inspections
Description of Inspection Status Comments

Operating Mechanism OK

Contact Surfaces OK

Contact Penetration OK

Contact Alignment OK

Fuse Barrel QK

Connector Condition QK

Insulator Condition OK

Phase Barrier Condition OK

Support Structure Condition OK

Spare Fuses Poor No Spares in Cell
| Electrical Tests

Test Description Y oB o C A/B B/C C/A

Insulation Resistance (M{2)

Contact Resistance (0£}) 1015

Results Satisfactory | Fair. Spare links required.

T.S.

T5. HV_FU-SC



TECHNICAL FIELD SERVICE DIVISION

—

Special Projects Group
Client Information
Customer Toronto Zoo Date June 17, 1999
File Number 6621 Tested By | KH
Location 361A Old Finch Ave., Scarborough, Ontario
Equipment LD. | Indo-Malaya Transformer T2
Substation indo-Malaya Pavilion

ngh Voltago Alr/Load Break Switch

| L Nameplate Data

Manufacturer S&C Voltage 27 kVolts
Type SM - Alduti Current 600 Amps
Style # B.LL. 150 kVolts
Cat # 34563R4-T2 Serial #
| Mechanical Inspections |

Description of Inspection Status Comments

Key Interlock N/A

Operating Mechanism OK.

Opersting Handle Grounding N/A

Grounding Mat N/A

Stationary Contact Surfaces OK

Moving Contact Surfaces OK

Arcing Contact Surfaces Fair Surfaces pitted

Contact Alignment OK

Arcing Interrupter OK

Connector Condition OK

Insulator Condition OK

Phase Barrier Condition OK

Support Structure Condition OK

Electrical Tests |
Test Description ¢A ¢B oC A/B B/C CA4

Insulation Resistance (M£2)

Contact Resistance (pQ) 50 46 48

Arc Interrupter Res.(Q) 1.0 0.5 0.8

Results Satisfactory | oK

T.s.

TS Hgv_ABS



Black & MCDonald

TECHNICAL FIELD SERVICE DIVISION

Special Projects Group
Client Information
Customer Toronto Zoo Date June 17, 1999
File Number 6621 Tested By | KH
Location 361A Old Finch Ave., Scarborough, Ontario
Equipment LD. | Indo-Malaya Transformer T2
Substation Indo-Malaya Pavilion

ngh Voltago Power Fuse

| - . Fuse Holder NameplsteData -~ - . v
Manufacturer S&C Voltage 27.6 kVolt
Type SM-58 Current 300E Amps
Style/Cat # Serial #

I  FuseLinkNameplateData |
Type SM-5 - TCC 1534
Style/Cat # 134040R4 Amps 25E

| | Mechanical Inspections  ~ -~~~ -~ " |

Description of Inspection Status Comments (
Operating Mechanism OK )
Contact Surfaces OK.

Contact Penetration OK
Contact Alignment OK
Fuse Barrel QK
Connector Condition OK
Insulator Condition OK j

Phase Barrier Condition OK

Support Structare Condition OK :
Spare Fuses OK 3 Spares in Cell
Electrical Tests R

Test Description a4 9B oC AB B/C C/A

Insulation Resistance (MQ)
Contact Resistance (u£2) 3024 3055 3148

Results Satisfactory | OK

TS

TS HV_Fuse



I
Brack & McDonald

TECHNICAL FIELD SERVICE DIVISION

Special Projects Group
Client Information
Customer Toronto Zoo Date June 17, 1999
File Number 6621 A Tested By | TL
Location 361A Old Finch Ave., Scarborough, Ontario
Equipment LD. | Indo-Malaya Pavilion Trans. T-2
Substation Indo-Malaya Pavilion

Power Transformer -Electrical

Manufacturer Westinghouse Vector Group Y-Y
Type LNAN Serial #. 795156
Neutral Solid Liquid Type/Vol | Askarel | 220 | Gal
Rating 500/ 560 kVA | Total Weight 8500 Ihs.
-Impedance 7.1 % Primary Voltage 27.6/ 16 kVolt
-Phase 3 ¢ Secondary Voltage | 208/ 120 Volt
Frequency 60 Hz | BIL 150/ 45 kVolt
e TR e Ingnlation Tests - e - e i e I
Insulation Resistance Prim. With Sec. With Prim. & Sec.
@ S5k / 1k VDC Sec. Grounded Prim. Grounded To Ground
MQ 28.0 24.2
Corrected to 20 ° 78.4 67.8

CH-L+G CRG | CHAL | CG | CLH+G

Cap (pF)
_ Corr. 20 °C

Dis. Fact.(%)
Corr. 20 °C.
I | - Turns Ratlo Tests , |
Tap | Primary Calculated X0-X1 X0-X2 X0-X3
Volts Ratio HO0-H1 HO0-H2 HO0-H3
1
2
3 27,600 0.754 0.746 0.746 0.746
4
5

Tap Position Found & Left | 3 (27,600V)

Results Satisfactory OK
TS

TS-P_Trans_FElect



TECHNICAL FIELD SERVICE DEPARTMENT

TS ot _Analysis

- Special Projects Group -
i _
Client Information
Customer Toronto Zoo Sample Date | June 17, 1999
File Number 6621 Sampled By | TL
Location 361A Old Finch Ave., Scarborough, Ontario
Equipment I.D. | T-2
Substation Indo-Malaya Pavilion
Oll Analysis
" Transformer Data L |
Manufacturer Westinghouse Primary Volts | 27.6/ 16 kVolts
Type LNAN Rating 500/ 560 kVA
Serial No. 795156 Liquid Volume 220 Gals
I 7T Laboratory Tests R z
Type of Test | ASTM No. | Acceptable Limits Test Results
1999
Dielectric Breakdown D877 30 kv 48.1
Neutralization Number D974 0.05 Max. Mg KolvVG 0.012
Interfacial Tension D971 32 Dynes/ Cm Min. N/A
Specific Gravity D1298 0.84 - 0.91 (Oil) 1.420
Colour D153 3.5 0.5
Yisual Condition D1524 Clear Clear
Water Content P1533 30 ppm (<69kV)
Power Factor D924 1.0 % Max @ 25 °C
PCB Content D4059 50 ppm Max.
Inhibitor D2668  20.20%
Furans D5837 <10{) ppb
Hydrogen (H2) s i
Oxygen & Argon
Nitrogen (N2)
Methane (CH4)
Carbon Monoxide (CO)
Carbon Dioxide (CO2)
Ethylene (C2H4)
Ethane (C2H6)
Acetylene (C2 H2)
Total Gas Content L
| - ‘Comments
Chemical Properties OK
PCB Content PCB fluid
Dissolved Gas Content | ---
TS



TECHNICAL FIELD SERVICE DIVISION

— ——— e ]

Special Projects Group
Client Information
Customer Toronto Zoo Date June 17, 1999
File Number 6621 : Tested By | TL
Location | 361A Old Finch Ave., Scarborough, Ontario
Equipment 1.D. | T-2
Substation Indo-Malaya Pavilion
Power Transformer -Mechanical
. : W “ = ’».-..ﬁ‘ L imi wﬂrﬁo’i’ﬁw‘“’
Description of Inspection Status Comments
Breather & Silica Gel N/A
Explosion Vent Gaskets N/A
Pressure Relief Device OK
Conservator Tank Gaskets N/A
Inspection Cover Gaskets OK
Main Cover Gaskets N/A Welded Top
Primary Bushing Gaskets OK
Primary Bushing Porcelain OK
Primary Bushing Connections OK
Secondary Bushing Gaskets OK
Secondary Bushing Porcelain OK
Sécondary Bushing Connections OK
Secondary Throat Gaskets OK
Radiator OK
Pressure Gauge OK 0.5 b, Vacuum
Gas Relay N/A
Oil Level OK
0Oil Leaks OK None Present
Tank Valves QK
Oil Temperature Gauge CK
Oil Temperature Run/Max 37 | 40°
Winding Temperature Gauge N/A
Winding Temperature Run/Max |
Tap Changer Unit Locked: Inoperable
Paint Condition OK
Pad OK
Grounding OK One-point grounding
Fan Operation N/A
Control Wiring N/A
Results Satisfactory | OK

5.

T P_Trans Mech



TECHNICAL FIELD SERVICE DIVISION

Black & MCDonald

TS Bus_Buct

Special Projects Group -
( ‘1
Client Information
Customer Toronto Zoo Date June 17, 1999
File Number 6621 Tested By | TL
Location 361 A Old Finch Ave., Scarborough, Ontario
Equipment LD. | T-2 Secondary
Substation Indo-Malaya Pavilion
Bus Duct
.7 . Nameplate Data - R
Manufacturer FPE Voitage 120/208 | Volts
Type Power Clad Current 1600 Amps
Style 3 Phase, 4 Wire B.LL. kVolts
Cat# 08-01599 Serial #
Description of Inspection Status Comments
Bus Insulation OK 7
Type of Bus Insulation OK ()
Support Insulators OK
Interior Clean OK Visible Sections Only
Interior Dry OK Visible Sections Only
Bus Duct Enclosure OK
Bus Duct Enclosure Ventilated N/A
Bus Joints Clean & Dry OK
Bus Joints Torqued QK
Gaskets at Joints OK
Grounding OK
Enclosure Paint Condition OK
Support Structure OK
Test Description oA ¢B oC N A/B B/C C/A
Insulation Resistance (M(2) 1260 | 1140 | 1090 - 1980 [ 2160 | 3280
Comments |
Results Satisfactory | OK
TS
(J



Black & MCDonald
TECHNICAL FIELD SERVICE DIVISION '
(- Special Projects Group
Client Information
Customer Toronto Zoo Date June 17, 1999
File Number 6621 : Tested By { RPM
Location 361A Old Finch Ave., Scar., Ontario
Equipment 1L.D. | Main Secondary C.B.
Substation indo-Malaya Pavilion
Low Volitage Air Circult Breaker
- 4 Nameplate Data . 3
Manufacturer FPE Voltage 600 Volts
Type 50H-2 Frame Rating | 1600 | Amps
Serial # TH-4123.72 Int. Rating 50 kAmps
Relay Type Carriere FB60OE Sensors Ratio 1600:1 | Amps
Rating Plug. - Limiter Rating | N/A Amps
(o Settings oA ¢B $C
PU {TD | PU T.D. P/U T.D. P/U T.D.
0%x | 7.5 5.809 5.881 5.963
Short Time 6x | 0.40 0.451 0.445 0.450
Instantaneous 10x 0.055 0.065 0.064
. PU_| TD.
Ground Fanlt 04x |04 0415
[ < Mechanical Inspections B
Description of Inspection Status Comments
Main & Arcing Contacts OK
Arc Chutes OK
Phase Barriers Fair/ Poor | Front Barrier Missing
Bus & Grounding Stabs OK
Interlocks OK Rack Out Only
Manual Operation OK
Electrical Operation N/A
| Electrical Tests |
Test Description oA ¢B ¢C A/B B/C C/A
Insulation Resistance (MQ) >009 >099 >999 >969 >099 >099
Contact Resistance (1) 14 17 22 =
( Results Satisfactory | OK/ Fair

T.5.

TS 1V_ACB



TECHNICAL FIELD SERVICE DIVISION

Special Projects Group

Client Information
Customer Toronto 200 Date June 17, 1999
File Number 6621 Tested By | RPM
Location 361A Old Finch Ave., Scar., Ontario
Equipment L.D. | DP MB
Substation Indo-Malaya Pavilion
Low Voltage Alr Circuilt Breaker
Nameplate Data -
Manufacturer FPE Voltage 600 Volts
Type 50H-2 Frame Rating | 1600 | Amps
Serial # TH-4124/72 Int. Rating 50 KAmps
Relay Type Carriere FB600E Sensors Ratio 1600:1 | Amps
Rating Plug. — Limiter Rating | N/A | Amps
Relay Calibration Results
Settings oA oB ¢ C
S e R P/U | T.D P/U T.D. P/U T.D. P/U T.D.
Long Time 0.65x | 7.5 5.945 6.204 6.110
Short Time 4 1025 0.282 0.300 0.284
Instantaneous 6x 0.124 0.104 0.108
P/U T.D.
Ground Fault 04x |04 0.26
Mechanical Inspections
Description of Inspection Status Comments
Main & Arcing Contacts OK
Arc Chutes OK _
Phase Barriers Fair Front Barriers Cracked
Bus & Grounding Stabs OK
Interlocks OK Rack Out Only
Manual Operation Poor(as teund: 1 \Mechanism resivfed (e operation
Electrical Operation N/A
Electrical Tests
Test Description oA ¢B ¢C A/B B/C C/A
Insulation Resistance (M) >999 >999 >099 >099 >899 >099
Contact Resistance (u£2) 32 24 28 s

Results Satisfactory

| Fair as found.

TS

TS LV_ACB




Technical Field Service Department

Black & MCDonald

31 Pullman Court, Searborongh, Ontario MIX 1E4. Phone: (416)-298-9977 Fax: (416)-298-2907

Cable Tests




Black & MCDonald

TECHNICAL FIELD SERVICE DIVISION

Special Projects Group

Client Information -
Customer Toronto Zoo Date June 14-18, 1999
File Number 6621 Tested By | RPM/KH
Location 361A Old Finch Ave., Scarborough, Ontario
Equipment I.D. | Loop Feed Underground Power Cables
Substation Various

Power Cable Inspection

Cable Nameplate Data
Manufacturer Voltage 28 kVolts
Insulation Type XLPE Ambient Temp. oC
Conductor Type Copper (CU) Humidity %

Electrical Test ' {
ik o Insulation Resistance (M£2)

Feeder Identification ¢A ¢B oC A/B B/C C/A
Incoming Outdoor 27.6kV Feeder 68,000 | 7,700 725 18,160 | 4,900 | 34,000

Main Switchgear to Eurasia Pavilion 750 790 785 3,960 | 4,080 | 3,920

N
-

Main Switchgear to Service Building 805 800 680 4,180 | 3,700 | 3,760 o

Service Bld. to N. America Pavilion 680 710 660 3,400 | 3400 | 3,200

N. America to Africa Pavilion 670 715 680 3,500 3,600 3,380
Africa to Indo-Malaya Pavilion 665 555 665 3,000 | 3,000 | 3,340
Ent./ Admin. to Eurasia Pavilion 386 396 402 2,040 | 2,100 } 2,040

{with Lightning Arrestors connected)
Ent./ Admin. to Indo-Malaya Pavilion | 760 810 760 4,080 | 3,980 | 3,540

| * |
[ Results Satisfactory l
TS

»

TS power_Cable



TECHNICAL FIELD SERVICE DIVISION

I
Black & MCDonald

-Special Projects Group
Client Information
Customer Toronto Zoo Date June 28, 1999
File Number 6693 Tested By | RPM
Location 361A Old Finch Ave., Scarborough, Ontario
Equipment LD. | Loop Feed to Indo-Malaya Pavilion (tested after ¢B splice repair)
Substation Africa Pavilion
Cable High-Potential Test
G TR Cablé Nameplate Data
Manufacturer Voltage
Insulation Type XLPE Conductor Size | 3/0 MCM
Conductor Type Copper (CU) Temp. & Hum. | 28 oC
oo e Electrical Test 4. Lo
Test Voltage @ 25 KkVdc. Leakage Current
Voltage Increments A B $C
SkV 17 - 14 13
10 kV 35 33 39
15kV 55 47 27
20kV 45 50 32
25kV 64 68 46
Time at_Test Voltage
30 Seconds 46 48 27
1 Minute 43 46 25
2 Minutes 39 44 23
3 Minutes 36 43 20
4 Minutes 35 42 18
5 Minutes 34 41 17
6 Minutes
7 Minutes
8 Minutes
9 Minutes
10 Minutes
11 Minutes
12 Minutes
13 Minutes
14 Minutes
| 15 Minutes ]
Test Description a4 @B oC A/B B/C C/A
Insulation Resistance (M{)) 675 436 1270 1210 1530 1880
Results Satisfactory ¢C in best condition of 3 cables tested.
TS,

TS HV_Hypot



TECHNICAL FIELD SERVICE DIVISION

Special Projects Group

Client Information
Customer Toronto Zoo Date June 25, 1999
File Number 6693 Tested By | RPM
Location 361A Old Finch Ave., Scarborough, Ontario

Eguipment LD. | Loop Feed to North America Pavilion (tested after ¢B splice repair)
Substation Africa Pavilion

Cable High-Potentlal Test
/7" Cable Naimeplate Data |

s

Manufacturer Pirelli Yoltage 28 kVolts
Insulation Type XLPE Conductor Size | 3/0 MCM
Conductor Type Copper (CU) Temp. & Hum. { 28 oC
L TR e o]

Test Voltage @ _25_kvde, |

Leakage Current
Voltage Increments ¢ A ¢B o C
4kV 63 . 87 35
8kV 80 79 43
12kV 141 98 57
16 kV 149 142 63
20 kV 157 124 105
Time at_Test Voltage
30 Seconds 0.8 48 8
1 Minute 0.7 46 0
2 Minutes 0.7 44 0
3 Minutes 0.8 43 0
4 Minutes 0.9 42 0
§ Minutes 0.7 41 0
6 Minutes
7 Minutes
8 Minutes
9 Minutes
10 Minutes
11 Minutes
12 Minutes
13 Minutes
14 Minutes
15 Minutes |
Test Description a4 ¢B oC A/B B/C C/A
Insulation Resistance (M£2)
Results Satisfactory &C in best condition of 3 cables tested.

.y,

TS HV_Hypot



Black & MCDonald

(‘- - Technical Field Service Department
L 31 Pullman Court, Scarborough, Outario MIX 1E4. Phene: (416)-298-9977 Fax: (416)-298-2907

" SUBMERSIBLE
Distribution Transformers




TECHNICAL FIELD SERVICE DIVISION

e

Special Projects Group

Client Information
Customer Toronto Zoo Date June 15, 1999
File Number 6621 Tested By | KH/RPM
Location 361 A Old Finch Ave., Scarborough, Ontario
Equipment LD. | Vault #1

O e { ﬁ
Manufacturer Westinghouse Year Built 1973
Type ONAN Serinal # 971935
Neutral Solid Liquid Type/Vol | Qil [ 16 | Gal
Rating 25 kVA | Total Weight 465 1bs.
Impedance 1.9 % Primary Voltage 16 kVolt
Phase(s) 1 [ Secondary Voltage | 120/ 240 Volt
Frequency 60 Hz | BIL 125 kVolt
Insulation Resistance (M)

Oil Analysis

Test Results
1999
Dielectric Breakdown D877 30 KV Min. 36.5
Neutralization Number D974 0.05 Max. Mg Kol/G 0.014
Interfacial Tension D971 32 Dynes/ Cm Min. 32.9
Specific Gravity D1298 0.84 - 0.91 (.848
Colour D1500 <3.5 Max. 0.5
Visual Condition D1524 Clear Clear

Observations & Comments

Comments:

Results Satisfactory: | POOR

e HIB elbow burnt.
Elbow & transformer bu

TS.

TS P_Trans_Flect



Black & MCDonald
TECHNICAL FIELD SERVICE DIVISION —
o —
Special Projects Group '
- Client Information
Customer Toronto Zoo Date June 15, 1999
File Number 6621 Tested By | AS/TA
Location 361A Old Finch Ave., Scarborough, Ontario
Equipment LD. | Vault #2
Submersible Distribution Trans

former

LT, T e

Manufacturer

Type 336007-2

Neutral QOil | 255 { Lit
Rating 522 Kg
Impedance 3 16 kVolt
Phase(s) 1 o Secondary Voltage | 120/ 240 Volt
Frequency 60 Hz | BIL 125 kVolt
Insulation Resistance (ML})

Type of Test
1999
~ Dielectric Breakdown D877 30 kV Min. 39.5
Neutralization Number D974 0.05 Max. Mg Koh/G 0.007
Interfacisl Tension D971 32 Dynes/ Cm Min. 29.5
Specific Gravity D1298 0.84 - 0.91 0.860
Colour D1500 <3.5 Max. 1.0

Visual Condition D1524 Clear Clear

Observations & Comments

Comments: -Red phase connection found loose at the tank.

-IFT is borderline. Monitor for

Results Satisfactory: | OK/ Fair




TECHNICAL FIELD SERVICE DIVISION

Special Projects Group

Client Information
Customer Toronto Zoo Date June 14, 1999
File Number 6621 Tested By | RPM
Location 361 A Old Finch Ave., Scarborough, Ontario
Equipment LD. | Vault #6

Manufacturer

Submerslble Distribut:on Transformer

'Ym | 1973

Westinghouse
Type ONAN Serial # 861979
Nentral Solid Liquid Type/Vol _{ Oil [16 | Gal
Rating 25 kVA | Total Weight 465 Ibs.
Impedance 1.9 % Primary Voltage 16 kVolt
Phase(s) 1 [ Secondary Voltage | 120/240 Volt
Frequency 60 Hz | BIL 125 kVolt
Insulation Resistance (M)

Oil Analysis

Acceptable Limits

Results Satisfactory: | OK

I
_ 1999
Dielectric Breakdown D877 30 kV Min. 35.8
Neutralization Number D974 0.05 Max. Mg Koh/G 0.014
Interfacial Tension D971 32 Dynes/ Cm Min. 318
Specific Gravity D1298 © 0.84-091 0.849
Colour D1500 <3.5 Max. 0.5
Visual Condition D1524 Clear Clear
Observations & Comments
Comments

T.S.

TS pP_Trans_Elect



Black & MCDonald
TECHNICAL FIELD SERVICE DIVISION —
Special Projects Group
Client Information
Customer Toronto Zoo Date June 14, 1999
File Number 6621 Tested By | RPM/JRK/TA
Location 361A Old Finch Ave., Scarborough, Ontario
Equipment LD. | Vault #7
' Submersible Distribution Transformer
Manufacturer Westinghouse Year Built 1973
Type ONAN Serial #’s Red @: 861975
White ©: 861980
Blue : 871930
Neutral Solid Liguid Type/Vol | Oil | 16 | Gal
Rating 25 kVA | Total Weight 465 Ibs.
Impedance 1.9 % Primary Voltage 16 kVolt
Phase(s) 1 [ Secondary Voltage | 120/ 240 Volt
Frequency 60 Hz |BIL 125 kVolt
Insulation Resistance (M)
OII Analysls
Type of Test ASTM No. I Acceptable Limits Test Results
. Red White | Blue
Dielectric Breakdown D877 30 kV Min. 45.1 37.7 49.4
Neutralization Number D974 0.05 Max. Mg Koh/G | 0.028 | 0.021 } 0.014
Interfacial Tension D971 32 Dynes/ Cm Min. 31.9 314 31.7
Specific Gravity D1298 0.84 - 0.91 0.849 | 0.849 | 0.849
Colour D150 <3.5 Max. 0.5 0.5 0.5
Visual Condition D1524 Clear Clear Clear | Clear
Observations & Comments
Below marginal oil levels on all units

Results Satisfactory: | Fair.

T.S.

TS P Trans_Flect



Black & McDonald

TECHNICAL FIELD SERVICE DIVISION —
Special Projects Group
Client Information
Customer Toronto Zoo Date June 16, 1999
File Number 6621 Tested By | RPM/TL
Location 361A Old Finch Ave., Scarborough, Ontario
Equipment LD. | Vault #8

Submersible Dgstnbutlon Transformer

\Manufacturer - Year Built ) 7 1973

Type Serial #’s Red ©: 871939

White ©: 871938

Blue @&: WO383007
Neutral Solid Liquid Type/Vol | Oil [ 27 | Gal
Rating 56 kVA | Total Weight 770 Lbs.
Impedance 1.9 % | Primary Voltage 16 KVolt
Phase(s) 1 (] Secondary Voltage | 120/240 Volt
Frequency 60 Hz | BIL 125 KVolt
Insulation Resistance (M)

OII( _Analysls _

Type ofrTeSti | ASTM No. | Acceptable leits ‘ . Test Resn-lts‘ 7

Red White | Blue
Dielectric Breakdown D877 30 kV Min. 42.5 43.1 43.0
Neutralization Number D974 0.05 Max. Mg Kol/G | 0.007 | 0.021 | 0.020
Interfacial Tension D971 32 Dynes/ Cm Min. 30.9 31.4 26.6
Specific Gravity D1298 0.84 - 0.91 0.850 | 0.853 | 0.859
Colour D1500 <3.5 Max. 0.5 1.0 <0.5
Visual Condition D1524 Clear Clear Clear | Clear
Observations & Comments
Comments: -Red phase oil level is marginal.

-Blue phase vault initially inaccessible. The water level in this vault
does cover the transformer at times.
-Blue phase IFT is borderline.

-White phase vault ground to lid is off.

Results Satisfactory: | OK/ Fair

o



Black & MCDonald
TECHNICAL FIELD SERVICE DIVISION —
e ——
( ) Special Projects Group
- Client Information
Customer Toronto Zoo Date June 16, 1999
File Number 6621 Tested By | TA
Location 361A Old Finch Ave., Scarborough, Ontario
Equipment LD. | Vault #11

-. Submerslble Distributlon Transformer

Manufacturer Westmghouse Year Built
Type ONAN Serial # 861953
Neutral Solid Liquid Type/Vol Oil | 34 | Gal
Rating 75 kVA | Total Weight 1080 1bs.,
Impedance 20 % Primary Voltage 16 kVolt
Phase(s) 1 ] Secondary Voltage | 120/ 240 Volt
Frequency 60 Hz | BIL 125 kVolt
Insulation Resistance (M£2)
( | Oll Analysls
Type of Test Acceptable Limits
- 1999
- Dielectric Breakdown D877 30 kV Min. 47.5
Neutralization Number D974 0.05 Max. Mg Koh/G 0.034
N Interfacial Tension D971 32 Dynes/ Cm Min. 34.8
Specific Gravity D1298 0.84 - 0.91 0.848
Colour D1500 <3.5 Max. 0.5
Visnal Condition D1524 Clear Clear
Ohservations & Comments
Comments: s+ No lock on lid

TS P_Trans_Elect



TECHNICAL FIELD SERVICE DIVISION

w—_—-——w

Special Projects Group
- *Client Information
Customer Toronto Zoo Date June 16, 1999
File Number 6621 Tested By | TA
Location 361A Old Finch Ave., Scarborough, Ontario
Equipment LD. | Vault 11A

istribution Transformer

SRR RIS R L ? g

Manufacture; Carte Year Built 1988

Type ONAN Serial # Q1431-28 A
Neutral Solid Liquid Type/Vol | Oil | 186 { Lit
Rating 75 kVA | Total Weight 451 Kg
Impedance 2.29 % | Primary Voltage 16 kVolt
Phase(s) 1 [ Secondary Voltage | 120/ 240 Volt
Frequency 60 Hz | BIL 125 kVolt
Insulation Resistance (M£2)

- Oll Analysis -

Type of Test . Acceptable Limits

1999
Dielectric Breakdown D877 30 kV Min. 46.7
Neutralization Number D974 0.05 Max. Mg Kob/G 0.013
Interfacial Tension D971 32 Dynes/ Cm Min. 35.2
Specific Gravity D1298 0.84 - 0.91 0.876

Colour D1500 <3.5 Max. 0.5
Visual Condition D1524 Clear Clear

Observations & Comments

T3 P_Trans_Flect



TECHNICAL FIELD SERVICE DIVISION

Special Projects Group

Client Information
Customer Toronto Zoo Date June 14, 1999
File Number 6621 Tested By | RPM/JRK/TA
Location 361 A Old Finch Ave., Scarborough, Ontario
Equipment LD. | Vault #12 ]

Submerslble Dlstrlbution Transformer

Manufacturer Westinghouse “ Yeﬁr 11974

Type ONAN Serial #’s Red ©: 861968

White 0:861963

Blue @: 861987
Neutral Solid Liquid Type/Vol __| Oil {27 | Gal
Rating 50 kVA | Total Weight 770 Ibs.
Impedance 1.9 Y% Primary Voltage 16 kVolt
Phase(s) 1 (] Secondary Voltage | 120/240 Volt
Frequency 60 Hz |BIL 125 kVolt
Insulation Resistance (M(2)

OII Analysis

Type of Test | ASTM No. 'I ” Acceptnble(Limits Test Results

Red White | Blue

Dielectric Breakdown D877 30 kV Min. 384 42.8 37.1

Neutralization Number D974 0.05 Max. Mg Koh/G | 0.028 | 0.0i14 | 0.014
Interfacial Tension D971 32 Dynes/ Cm Min. 30.1 30.0 30.4

Specific Gravity D1298 0.84 - 0.91 0.850 | 0.851 | 0.849
Colour D1500 <3.5 Ma1. 0.5 0.5 0.5

Visual Condition D1524 Clear Clear Clear | Clear

Observations & Comments

Résiﬂts "Sat]s actory: K

TS,

TS P_Trans_Elect
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Client Information
Customer Toronto Zoo Date June 16, 1999
File Number 6621 Tested By | KH
Location 361A Old Finch Ave., Scarborough, Ontario
Equipment LD. | Vault #13 — Old Elephant House

Manufacturer Westinghouse 1973
Type ONAN Serial #'s Red ©: 861950
White ©: 861-954
Blue 03: 861951
Neutral Solid Liquid Type/Vol | Oil {34 | Gal
Rating 75 kVA | Total Weight 1080 1bs.
Impedance 2.0 % | Primary Voltage 16 kVolt
Phase(s) 1 [ Secondary Voltage | 120/240 Volt
Frequency 60 Hz | BIL 125k
Insulation Resistance (M£2)
Oil Analysis
Type of Test ASTM No. | Acceptable Limits - Test Results
Red | White | Blue
Dielectric Breakdown D377 30 KV Min. 47.4 38.7 42.7
Neutralization Number D974 0.03 Max. Mg Kol/G | 0.028 | 0.028 | 0.041
Interfacial Tension D971 32 Dynes/ Cm Min. 32.7 324 30.6
Specific Gravity D1298 0.84 - 0.91 0.484 | 0.847 | 0.853
Colour D1500 3.5 Maz. 0.5 0.5 1.0
Visual Condition D1524 Clear Clear Clear | Clear

Observations & Comments

- Blue phase oil leI below manufacturer’s indication line.

Comments

esu]ts Satisfactory: | OK

TS

TS P_Trans Elect

Specil ot Gro ]

O



TECHNICAL FIELD SERVICE DIVISION
7 Special Projects Group
Client Information
Customer Toronto Zoo Date June 16, 1999
File Number 6621 Tested By | TA
Location 361A Old Finch Ave., Scarborough, Ontario
Equipment LD. | Vault #13A
1 Submersible Distribution Transformer
Ll i) omerﬁameplife l)s
Manufacturer Westinghouse Year Bauilt 1082
Type ONAN Serial #'s Red ©: LG37989

White 0: LG37991
Blue 3: LG3Y7990

Neutral Solid Liquid Type/Vol | Oil [ 70 | Gal
Rating 25 kVA | Total Weight 240 Ibs.
Impedance 1.8 % __| Primary Voltage 16 kVolt
Phase(s) 1 ) Secondary Voltage | 120/240 Volt
Frequency 60 Hz | BIL 125 kVolt
Insulation Resistance (M)

)

OII Analysls
[ TR TR
Type of Test | ASTMNo. | Acceptable Limits Test Results
Red White | Blue
Dielectric Breakdown D877 30 kV Min. 44.4 47.6 41.8
Neutralization Number D974 0.05 Max. Mg Kob/G | 0.014 { 0.021 | 0.027
Interfacial Tension D971 32 Dynes/ Cm Min, 30.0 257 29.5
Specific Gravity D1298 0.84 - 0.91 0.856 j 0.853 | 0.856
Colour D1500 $3.5 Max. 0.5 0.5 0.5
Visual Condition D1524 Clear Clear Clear | Clear
Observations & Commments
Comments: o The oil levels of these units were noted as marginal during the
inspection.
Note the marginal White ¢ IFT.
The White phase unit subsequently failed and was replaced. (See
following Oil test sheet for new unit lab results

Results Satisfactory: Ok  Fair




Black & MCDonald

TECHNICAL FIELD SERVICE DEPARTMENT —

Special Projects Group

Client Information

Customer

Toronto Zoo

Sample Date

June 28, 1999

File Number 6621

Sampled By

JRK

Location

161 A 0l1d Finch Ave., Scarborough, Ontario

Equipment 1.D. | Vault #13A Pachyderm Centre/ White phase
Substation Outside Elephant Paddock (Fed from Africa Pavilion)
Oll Analysis
Transformer Data
Manufacturer Cam Tran Co. Primary Volts | 27.6/ 16 kVolts
Type ONAN Submersible | Rating 100 kVA
Serial No. 99C0846101 Liquid Volume | 194 Litres
[ . Laboratory Tests . B
Type of Test | ASTM No. | Acceptable Limits Test Results
1999
Dielectric Breakdown D877 30 kV 42.1
Neutralization Number D974 0.05 Max. Mg KolvG 0.027
Interfacial Tension D971 32 Dynes/ Cm Min. 37.7
Specific Gravity D1298 0.84 - 0.91 0.818
Colour D1500 <35 <0.5
Visual Condition D1524 Clear Clear
Water Content D1533 30 ppm (<69kV)
Power Factor D924 1.0 % Max @ 25 °C 0.014%
PCB Content D405 50 ppm Max.
Inhibitor D2668 20.20%
Furans D5837 <100 ppb
Hyvdrogen (H2) L )
Oxygen & Argon
Nitrogen (N2)
Methane (CH4)
Carbon Monozxide (CO)
Carbon Dioxide (CO2)
Ethylene (C2H4)
Ethane (C2H6)
Acetylene (C2 H2)
Total Gas Content
| Comments
Chemical Properties Ok
PCB Content N/A
Dissolved Gas Content | -




N

TECHNICAL FIELD SERVICE DIVISION

e e a—

Special Projects Group
- Client Information ‘
Customer Toronto Zoo Date June 17, 1999
File Number 6621 Tested By | KH
Location 361A Old Finch Ave., Scarborough, Ontario
Equipment LD. | Vault #14

Submersible Distribution Transformer

Manufacturer

Type ONAN Serial # 861970

Neutral Solid Liquid Type/Vol __| Oil | 16 | Gal
Rating 25 kVA | Total Weight 465 lbs.
Impedance 1.9 % Primary Voltage 16 kVolt
Phase(s) 1 (] Secondary Voltage | 120/240 Volt
Frequency 60 Hz | BIL 125 kVolt
Insulation Resistance (Mf2)

Oil ’Analysls

1999
" Dielectric Breakdown D877 30 kV Min. 44.1
Neutralization Number D974 0.05 Max. Mg Koh/G 0.028
Interfacial Tension D971 32 Dynes/ Cm Min. 334
Specific Gravity D1298 0.84 - 0.91 0.848
Colour D1500 <3.5 Max. 0.5
Visual Condition D1524 Clear Clear

Observations & Comments

TS P_Trans_Elect



TECHNICAL FIELD SERVICE DIVISION

Special Projects Group

Client Information
Customer Toronto Zoo Date June 16, 1999
File Number 6621 Tested By j KH/TL/AN
Location 361A Old Finch Ave., Scarborough, Ontario
Equipment LD. | Vault #16

Manufacturer Westinghouse Year Built 1973
Type ONAN Serial #'s Red ©: 861969
White ©: 861978
Blue &: 861977
Neutral Solid Liquid Type/Vol | Oil [ 16 | Gal
Rating 25 kVA | Total Weight 465 1bs.
Impedance 1.9 % ___| Primary Voltage 16 kVolt
Phase(s) 1 [ Secondary Voltage | 120/ 240 Volt
Frequency 60 Hz | BIL 125 kVolt
Insulation Resistance (MS2) '
- Ol Analysis
Type of Test ASTM No. Acceptable Limits Test Results
Red White | Blue
Dielectric Breakdown D877 30 kV Min. 43.9 37.9 46.2
Neutralization Number D974 0.05 Max. Mg Kob/G | 0.028 | 0.014 | 0.021
Interfacial Tension D971 32 Dynes/ Cm Min. 31.9 32.1 32.8
Specific Gravity D1298 0.84 - 0.91 0.849 | 0.849 | 0.849
Colour D1500 <3.5 Max. 0.5 0.5 0.5
Visual Condition D1524 Clear Clear | Clear | Clear

Observations & Comments

Results Satisfactory: | OK

TS.

TSP Trans_Elect
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Black&

TECHNICAL FIELD SERVICE DIVISION
Special Projects Group

- Client Information

Customer Toronto Zoo Date June 16, 1999
File Number 6621 Tested By | KH

Location 361A Old Finch Ave., Scarborough, Ontario

Equipment LD. | Vault #16

Submersible Dlstrlbution Transformer

Manufacturer ouse [ Year Built

1974

Type ONAN Serial # 861966
Neutral Solid Liquid Type/Vol__| Oil i 27 | Gal
Rating 50 kVA | Total Weight 770 ibs.
Impedance 1.9 % Primary Voltage 16 kVolt
Phase(s) 1 ¢ Secondary Voltage | 120/240 Volt
Frequency 60 Hz | BIL 125 kVol¢
Insulation Resistance (M{2)

Oil Analysis

Type of Test . Test Results
1999
- Dielectric Breakdown D877 30 kV Min. 44.8
Neutralization Number D974 0.05 Max. Mg Kob/G 0.034
Interfacial Tension D971 32 Dynes/ Cm Min. 30.2
Specific Gravity D1298 0.84 - 0.91 0.850
Colour D1500 <3.5 Max. 0.5
Visual Condition D1524 Clear Clear
Observations & Comments

IFT is borderline

Results Satisfactory: | OK

T.S.

TS p_Trans_FElect




Black & MCDonald

TECHNICAL FIELD SERVICE DIVISION —
Special Projects Group
- Client Information -
Customer Toronto Zoo Date June 16, 1999
File Number 6621 | Tested By | TL/RPM
‘Location 361A Old Finch Ave., Scarborough, Ontario
Equipment LD. | Vault #16A

Manufacturer | Westinghosne | Year Built 1973

Type ONAN Serial # 861974
Neutral Solid Liquid Type/Vol _ | Oil [ 16 | Gal
Rating 25 kVA | Total Weight 465 1bs.
Impedance 1.9 % Primary Voltage | 16 _ kVolt
Phase(s) 1 [ Secondary Voltage | 120/ 240 Volt
Frequency 60 Hz | BIL 125 kVolt
Insulation Resistance (MQ)

Oil Analysis

Type of Test . Acceptable Limits
1999
Dielectric Breakdown D877 30 kV Min. 41.9
Neutralization Number D974 0.05 Max. Mg Koh/G 0.028
Interfacial Tension DI71 32 Dynes/ Cm Min, 32.3
Specific Gravity D1298 . 0.84-0.91 0.849
Colour D150 <3.5 Max. 0.5
Visual Condition D1524 Clear Clear

Observations & Comments

Results Satisfactory:

TS.

TS P_Trans_FElect



Black & MCDonald

TECHNICAL FIELD SERVICE DIVISION —
Special Projects Group

~ Client Information

Customer Toronto Zoo Date June 18, 1999
File Number 6621 Tested By | TL/RPM
Location 361 A Old Finch Ave., Scarborough, Ontario

Equipment LD. | Vault #18 — Admin/Entrance Fed

Stlbmersible Distribution Transformer

‘Manufacturer Carte N B 'N\;earuilt ' 1983

Type ONAN Serial # 10721-1

Neutral Solid Liquid Type/Vol | Oil [35 | Gal
Rating 75 kVA | Total Weight 889 Ibs.
Impedance 24 % | Primary Voltage 16 kVolt
Phase(s) 1 ¢ Secondary Voltage { 120/ 240 Volt
Frequency 60 Hz | BIL 125 kVolt
Insulation Resistance (M())

OII Analysis _

Type of Test £ . - ' Test Results

1999

Dielectric Breakdown D877 30 kV Min. 38.2

Neutralization Number D974 0.05 Max. Mg KolV'G; 0.034
Interfacial Tension D971 32 Dynes/ Cm Min. 18.2

Specific Gravity D1298 0.84 - 0.91 0.857
Colonr D1500 <3.5 Max. 1.0

Visual Condition D1524 Clear Clear

Observations & Comments

Results Satisfactory:




TECHNICAL FIELD SERVICE DIVISION

Special Projects Group

" Client Information
Customer Toronto Zoo Date June 17, 1999
File Number 6621 Tested By | TL/RPM
Location 361A Old Finch Ave., Scarborough, Ontario
Equipment LD. | Vault #20 — Eurasia Fed

Pt

R

[ Acceptable Limits _

Manufacturer
Type
Neutral Solid Liquid Type/Vol | Oil | 38 | Gal
Rating 100 kVA | Total Weight 1300 Ibs.
Impedance 1.8 % | Primary Voltage 16 kVolt
Phase(s) 1 b Secondary Voltage | 120/240 Volt
Frequency 60 Hz | BIL 125 kVolt
Insulation Resistance (M{2)

Oil Analysis

pirtiea

Test Results

1999
Dielectric Breakdown D877 30 kV Min. 43.3
Neutralization Number D974 0.05 Max. Mg Koh/G 0.014
Interfacial Tension DYT1 32 Dynes/ Cm Min. 36.1
Specific Gravity D1298 0.84 - 0.91 0.847
Colour D1500 <3.5 Max. 0.5
Visual Condition D1524 Clear Clear

Observations & Comments

TS P Trans_Elect



Black & MCDonald
TECHNICAL FIELD SERVICE DIVISION _
(, Special Projects Group
- Client Information
Customer Toronto Zoo Date June 17, 1999
File Number 6621 Tested By | KH
Location 361 A Old Finch Ave., Scarborough, Ontario
Equipment LD. | Vault #21
St:bmerslble Distributlon 'I‘ransfomler
iviii;er YearBullt | 1973
Type Serial # 861981
Neutral Liquid Type/Vol | Oil | 16 { Gal
Rating Total Weight 465 Ibs.
Impedance Primary Voltage 16 kVolt
Phase(s) Secondary Voltage | 120/240 Volt
Frequency BIL 125 kVolt
Insulation Resistance (M)
() - OII Analysls
"Dielectric Breakdown D877 30 kV Min. 30.7
Neutralization Number D974 0.05 Max. Mg Koh/G 0.014
* Interfacial Tension D971 32 Dynes/ Cm Min. 33.3
Specific Gravity D1298 0.84 - 0.91 0.849
Colour D1500 $3.5 Max. 0.5
Visual Condition D1524 Clear Clear
Observations & Comments
Comments: ¢ Had to pump water out of vault
Dielectric of oil is borderline

Results Satisfactory: | OK
TS.

T5 P Trans_Elect



Biack & MCDonald

TECHNICAL FIELD SERVICE DIVISION L e
Special Projects Group

Client Information

Customer Toronto Zoo Date June 17, 1999
File Number 6621 Tested By | KH

Location 361A Old Finch Ave,, Scarborough, Ontario
Equipment LD. | Vault #22

Submersible Distrlbution Transformer

' Manufacturer 7

Type Serial # 861973 .
Neutral Liguid Type/Vol | Oil i 16 | Gal
Rating Total Weight 463 Ibs.
Impedance Primary Voltage 16 kVolt
Phase(s) Secondary Voltage { 120/ 240 Volt
Frequency BIL 125 kVolt
Insulation Resistance (M{2)

Oll Analysls

Type of Test | ASTMNo. | Aceeptahle Limits Test Results
1999
Dielectric Breakdown D877 30 kV Min. 42.4
Neutralization Number D974 0.05 Max. Mg Koh/G 0.041
Interfacial Tension D971 32 Dynes/ Cm Min. 33.8
Specific Gravity D1298 0.84 - 0.91 0.848

Colour D1500 <3.5 Mazx. 0.5

Visual Condition D1524 Clear Clear

Observations & Comments
foot of

Results Satisfa ory'

TS.

TS. P_Trans Elect



TECHNICAL FIELD SERVICE DIVISION
Special Projects Group

... Client Information

Customer Toronto Zoo Date June 15, 1999
File Number 6621 Tested By | JC

Location 361A Old Finch Ave., Scarborough, Ontario

Equipment LD. | Vault #23

Manufacturer Westinghouse Year Built

Type ONAN Serial # 871931

Neutral Solid Liquid Type/Vol | Oil | 16 | Gat
Rating 25 kVA | Total Weight 465 1bs.
Impedance 1.9 % Primary Voltage 16 kVolt
Phase(s) 1 & Secondary Voltage | 120/240 Volt
Frequency 60 Hz | BIL 125 kVolt
Ingulation Resistance (M£2)

Test Results
1999
Dielectric Breakdown D877 30 kV Min. 36.1
Neutralization Number D974 0.05 Max. Mg Kol/G 0.021
Interfacial Tension D971 32 Dynes/ Cm Min. 30.6
Specific Gravity D1298 0.84 - 0.91 0.849
Colour D1500 <3.5 Max. 0.5
Visual Condition D1524 Clear Clear

Observations & Comments

Comments:
T

Results Satisfactory: | OK

TS,

TS P Trans _Elect



Black & MCDonald

TECHNICAL FIELD SERVICE DIVISION
Special Projects Group

- Client Information

Customer Toronto Zoo Date June 17, 1999
File Number 6621 Tested By | TL/ RPM
Location 361A OId Finch Ave., Scarborough, Ontario

Equipment LD. | Vault #24 — Eurasia Fed

Submerslblo Dlstrlbutlon Transformor

R e : : Sy
Manufacmrer W&etmghouse Year Built 1974
Type ONAN Serial # 861964
Neutral Solid Liquid Type/Vol | Oil | 27 [ Gal
Rating 50 kVA | Total Weight 770 ibs.
Impedance 1.9 Y% Primary Voltage 16 kVolt
Phase(s) 1 ® Secondary Voltage | 120/ 240 Volt
Frequency 60 Hz | BIL 125 kVolt
Insulation Resistance (M£))
OII Analysis
Type of Test | ASTM No._ | Acceptable Limits Test Results
1999
Dielectric Breakdown D877 30 kV Min. 494
Neutralization Number D974 0.05 Max. Mg Koh/G 0.021
Interfacial Tension D971 32 Dynes/ Cm Min. 31.2
Specific Gravity D1298 . 0.84-0.91 0.850
Colour D1500 $3.5 Max. 0.5
Visual Condition D1524 Clear Clear
Observations & Comments
Comments: s  Slight mark/ burn on H1B elbow.
+ Some secondary cables were found cut off. These ends were taped
off by our personnel.
Results Satisfactorv: | OK (as left)
T.S.

=

TSP Trans_FEléct



Black & MCDonald
TECHNICAL FIELD SERVICE DIVISION _
Special Projects Group

Client Information

Customer Toronto Zoo Date June 15, 1999
File Number 6621 Tested By | KH/RPM
Location 361A Old Finch Ave., Scarborough, Ontario
Equipment LD. | Vault #26

Submersible Distrlbution Transformer

Manufacturer Year Built 1974
Type ONAN Serial # 861962 ,
Neutral Solid Liquid Type/Vol | Oil |27 | Gal
Rating 50 kVA i Total Weight 770 1bs.
Impedance 1.9 % Primary Voltage 16 kVoh
Phase(s) i ] Secondary Voltage | 120/ 240 Volt
Frequency 60 Hz | BIL 125 kVolt
Insulation Resistance (ML)

OII Analysls

Type of Test ASTM No. | Accepuble Limits
1999
‘Dielectric Breakdown D877 30 kV Min. 40.4
Neutralization Number D974 1_0.05 Max. Mg Koh/G 0.014
Interfacial Tension D971 32 Dynes/ Cm Min. 31.1
Specific Gravity D1298 0.84 - 0.91 0.848
Colour D1500 <3.5 Max. 0.5
Visual Condition D1524 Clear Clear

Observations & Comments

- Corrosion present on untaped Neutral bus/ bushing.
- Sand present in vault via pri cable duct.

Comments:

Results Sati
1.5,

TS P Trans_Elect



Black & MCDonald

TECHNICAL FIELD SERVICE DIVISION
Special Projects Group '

.-Clienit Information
Customer Toronto Zoo Date June 15, 1999
File Number 6621 Tested By | KH/ RPM
Location 361A Old Finch Ave., Scarborough, Ontario
Equipment LD. | Vault #27

Submersible Distribution Transformer

Manufacturer Westinghouse 1973

Type ONAN Serial # 871926

Neutral Solid Liquid Type/Vol __| Oil 116 | Gal
Rating 25 kVA | Total Weight 465 ibs.
Impedance 1.9 % | Primary Voltage 16 kVolt
Phase(s) 1 [ Secondary Voltage | 120/240 Volt
Frequency 60 Hz | BIL 125 kVolt
Insulation Resistance (M{2)

Dielectric Breakdown D877 30 kV Min. 35.8
Neutralization Number D974 0.05 Msx. Mg Kol/'G 0.014
Interfacial Tension DY 32 Dynes/ Cm Min. 325
Specific Gravity D1298 0.84 - 0.91 0.848
Colour D1500 <3.5 Maz1. 0.5
Visual Condition D1524 Clear Clear
Observations & Comments
Comments: o Elbows taped by our pcrsonnel

Results Satisfactory:

T.S.

TS P Trans Elect



TECHNICAL FIELD SERVICE DIVISION
Special Projects Group

y : - Client Information

Customer Toronto Zoo Date June 15, 1999
File Number 6621 Tested By | AS/TA
Location 361A Old Finch Ave., Scarborough, Ontario

Equipment LD. | Vault #28

Submersible Distribution Transformer ,
Fansfovmer

Manufacturer Year Built 1973

Type ONAN Serial # 871934

Neutral Solid Liquid Type/Vol | Oil | 16 | Gal
Rating 25 kVA | Total Weight 465 Ibs.
Impedance 1.9 % | Primary Voltage 16 kVolt
Phase(s) 1 ¢ Secondary Voltage | 120/240 Volt
Frequency 60 Hz {BIL 125 kVolt
Insulation Resistance (M)

‘Dielectric Breakdown D877 30 kV Min. 40.8
Neutralization Number D974 0.05 Max. Mg Kobh/G 0.014
Interfacial Tension D971 32 Dynes/ Cm Min. 30.7
Specific Gravity D1298 0.84 - 0.91 0.848
Colour D1500 <3.5 Max. 0.5
Visual Condition D1524 Clear Clear
Observations & Comments

TS P_Trans_Elect



&MCDonaId

TECHNICAL FIELD SERVICE DIVISION
Special Projects Group

Client Information . ' ( :
Customer Toronto Zoo Date June 16, 1999
File Number 6621 Tested By | JC
Location 361A Old Finch Ave., Scarborough, Ontario
Equipment LD. | Vault # 29

Stlbmersible Dlstribution Transformer

Manufacturer W i i Year Built -

Type ONAN Serial # 861972
Neutral Solid Liquid Type/Vol | Oil | 16 | Gal
Rating 25 kVA | Total Weight 465 Ibs.
Impedance 19 %o Primary Voltage 16 KkVolt
Phase(s) 1 [ Secondary Voltage | 120/240 Volt
Frequency 60 Hz BIL 125 kVolt
Insulation Resistance (M())
Oil Analysis
Type of Test Acceptable Limits
1999
Dielectric Breakdown D877 - 30 kV Min. 39.3
Neutralization Number D974 0.05 Max. Mg Kol/G 0.021
Interfacial Tension D971 32 Dynes/ Cm Min. 30.9
Specific Gravity D1298 0.84 - 0.91 0.848
Colour D1500 <3.5 Mazx. 0.5
Visunal Condition D1524 Clear Clear
Observations & Comments
Results Satisfactory: | OK
TS.

TS. P_Trans_Flect



TECHNICAL FIELD SERVICE DIVISION

( Special Projects Group
Client Information
Customer Toronto Zoo Date June 18, 1999
File Number 6621 Tested By | KH
Location 361 A Old Finch Ave., Scarborough, Ontario
Equipment LD. | Vault #30

S A

Submersible Distribution Transformer

AR s Transformer Nameplate Dita £ 4%
Manufacturer Westinghouse Year Built 1973
Type ONAN Serial #’s Red 9: 861976
White ©: 871932
Blue £: 871933
Neutral Solid Liquid Type/Vol | Oil 116 | Gal
Rating 25 kVA | Total Weight 465 Ibs.
Impedance 1.9 %o Primary Voltage 16 kVolt
Phase(s) 1 ¢ Secondary Voltage | 120/240 Volt
) Frequency 60 Hz | BIL 125 kVolt
( Insulation Resistance (MQ)
- Oli Analysis
et o e sodnis Laboratory Tests 52 -8
- ___Type of Test | ASTM No. | Acceptable Limits
‘ Red White | Blue
Dielectric Breakdown D877 30 kV Min. 43.0 34.1 39.1
Neutralization Number D974 0.05 Max. Mg Koh/G | 0.007 | 0.014 | 0.02]
Interfacial Tension D971 32 Dynes/ Cm Min, 33.1 29.6 31.8
Specific Gravity D1298 0.84 - 0.91 0.849 | 0.849 | 0.848
Colour D1560 <3.5 Max. 0.5 0.5 0.5
Visual Condition D1524 Clear Clear Clear | Clear
Observations & Comments
Comments:

Results Satisfactory:

T8

Ts. P_Trans_Elect




Black & MCDonald

TECHNICAL FIELD SERVICE DIVISION
Special Projects Group

Client Information
Customer Toronto Zoo Date June 16, 1999
File Number 6621 Tested By | KH '
Location 361A Old Finch Ave., Scarborough, Ontario
Equipment LD. | Vault #31
Smeersible Distnbution Transformer
Manufacturer
Type ONAN Serial #’s Red ©: 861940
White B: 861941
Blue ©O: 861943
Neutral Solid Liquid Type/Vol | Oil | 38 [ Gal
Rating 100 kVA | Total Weight 1300 1bs.
Impedance 1.8 Yo Primary Voltage 16 kVolt
Phase(s) 1 (] Secondary Voltage | 120/ 240 Volt
Frequency 60 Hz | BIL 125 kVolt
Insulation Resistance (M)
OII Analysis
b aboratory Testd - LR
Type of Test | ASTM No. | Acceptable Limits Test Results
Red White | Blue
Dielectric Breakdown D877 30 kV Min. 40.2 37.0 38.1
Neuntralization Number D974 0.05 Max. Mg Kol/G | 0.021 | 0.007 | 0.007
Interfacial Tension D971 32 Dynes/ Cm Min. 31.6 31.1 32.3
Specific Gravity D1298 0.84 - 0.91 0.850 | 0.848 | 0.848
Colour D1500 <3.5 Max. 0.5 0.5 0.5
Visual Condition D1524 Clear Clear Clear | Clear
Observations & Comments
Comments
| Results Satisfactory: | OK
TS.

TSP Trans_FElect



Black & MCDonald

TECHNICAL FIELD SERVICE DIVISION
Special Projects Group

Client Information
Customer Toronto Zoo Date June 14, 1999
File Number 6621 Tested By | JRK/RPM/TA
Location 361A Old Finch Ave., Scarborough, Ontario
Equipment LD. | Vault #32

Submorslble Dlstrlbutlon Transformor

Manufacturer Yenr Built 197 3
Type ONAN Serial #’s Red O: 861949
White O: 961955
Blue 0): 861952
Neutral Solid Liquid Type/Vol | Oil {34 | Gal
Rating 75 kVA | Total Weight 1080 Ibs.
Impedance 2 %% Primary Voltage 16 kVolt
Phase(s) 1 (] Secondary Voltage | 120/ 240 Volt
Frequency 60 Hz | BIL 125 kVolt
Insulation Resistance (M£2)
Oll Analysis
1 R S ks " Laboratory Tests S e
" Type of Test | ASTM No. | Acceptable Limits “Test Results
Red White | Blue
Dielectric Breakdown D877 " 30 kV Min. 38.5 40.7 42.8
Neutralization Number D974 0.05 Max. Mg Koh/G | 0.028 | 0.028 | 0.028
Interfacial Tension D971 32 Dynes/ Cm Min. 32.8 314 335
Specific Gravity D1298 0.84 - 0.91 0.848 | 0.847 | 0.847
Colour D1500 <3.5 Max. 0.5 0.5 0.5
Visual Condition D1524 Clear Clear Clear | Clear
Observations & Comments
Comments: e Red & Blue phases’ oil level marginal.

Results Samfactory l OKJ Fau

TS.

TS P_Trans Elect



TECHNICAL FIELD SERVICE DIVISION

Special Projects Group
Client Information
Customer Toronto Zoo Date June 17, 1999
File Number 6621 Tested By | KH
Location 361A Old Finch Ave., Scarborough, Ontario
Equipment LD. | Vault #33

3
gk

g 4 erNanepiate
Manufacturer Year Built
Type Serial # 871937
Neutral Liquid Type/Vol _ | Oil | 16 | Gal
Rating Total Weight 463 1bhs.
Jmpedance Primary Voltage 16 kVolt
Phase(s) Secondary Voltage | 120/240 Volt
Frequency BIL 125 kVolt
Insulation Resistance (M£1)

Oil Analysis

Type of Test Acceptable Limits

1999

Dielectric Breakdown D877 30 kV Min. 377
Neutrzlization Number D974 0.05 Max. Mg Koh/G 0.021
Interfacial Tension D971 32 Dynes/ Cm Min. 36.9
Specific Gravity D1298 0.84 - 0.91 0.848

Colour D156) <3.5 Max. 0.5
Visual Condition D1524 Clear Clear

Obseorvations & Comments

Results Satisfactory:

Vault fills over top with water

T.S.

TS. P_Trans_Elect




TECHNICAL FIELD SERVICE DIVISION
Special Projects Group

Client Information
Customer Toronto Zoo Date June 14, 1999
File Number 6621 Tested By | RPM
Location 361A Old Finch Ave., Scarborough, Ontario
Equipment LD. | Vault #34

Submers:ble Dlstribution Transfomer

Manufacturer Westinghouse Year Built 1973
Type ONAN Serial #’s Red 3: 861971
White &: 871927
Blue ©: 871936

Neutral Solid Liquid Type/Vol | Oil | 16 | Gal
Rating 25 kVA | Total Weight 465 Ibs.
Impedance 1.9 % Primary Voltage 16 kVolt
Phase(s) 1 (] Secondary Voltage | 120/ 240 Volt
Frequency 60 Hz } BIL 125 kVolt
Insulation Resistance (M{2)

OII Analysls

" Type of Test | ASTM No. B AcceptableLimits T Test Results

Red White | Blue

Dielectric Breakdown D877 30 kV Min. 37.7 48.9 422

Neutralization Number D974 0.05 Max. Mg Kob/G | 0.028 | 0.014 | 0.014

Interfacial Tension D971 32 Dynes/ Cm Min. 32.2 32.3 33.0

Specific Gravity D1298 0.84 - 0.91 ).849 0.848 | 0.848
Colour D1560 <3.5 Max. 0.5 0.5 0.5

Visual Condition D1524 Clear Clear Clear | Clear

Observations & Comments

Blue & White phases’ oil levels are marginai. Blue is lower.
Signs of “corona” on White ¢ elbow. Water apparently dropping
from above.

» Red ¢ vault ground broken off grate. This has been repaired by our
personnel.

Comments:

Results Satisfactory: | FAIR

TS.

TS P_Trans_Elect



TECHNICAL FIELD SERVICE DIVISION

e —

Special Projects Group

Client Information

Customer Toronto Zoo

Date

June 14, 1999

File Number 6621

Tested By | RPM/JRK

Location 361 A Old Finch Ave., Scarborough, Ontario

Equipment LD. | Vault #35

Submersible Distribution Transformer
“- . “Transformier Nameplate Data e
Manufacturer Westinghouse Year Built 1973
Type ONAN Serial #'s Red ©: 971929
White @: 871928
Blue ©3: 871925
Neutral Solid Liquid Type/Vol ! Oil [ 16 { Gal
Rating 25 kVA | Total Weight 465 Ibs.
Impedance 1.9 Ve Primary Voltage 16 kVolt
Phase(s) 1 ¢ Secondary Voltage | 120/ 240 Volt
Frequency 60 Hz | BIL : 125 kVolt
Insulation Resistance (MQ2)
Oll Analysis
I - Laboratory Tests S L |
Type of Test | ASTM No. | Acceptable Limits Test Results
Red White { Blue
Dielectric Breakdown D877 30 kV Min. 41.8 42 .8 38.0
Neutralization Number D974 0.05 Max. Mg Koh/G | 0.021 0.021 | 0.021
Interfacial Tension D971 32 Dynes/ Cm Min. 324 32.7 31.7
Specific Gravity D1298 0.84 - 0.91 (0.848 (.848 | 0.843
Colour D1500 <3.5 Max. 0.5 0.5 0.5
Oisual Condition D1524 Clear Clear Clear | Clear
Observations & Comments
Comments: ¢ Red & - oil level is low
o Blue@—oilis margmal
D . L R i
Results Satisfactory: | Fair

TS.

TSP Trans_Elect

Black & MCDonald
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Black & MCDonald

Technical Field Service Division

31 Puflman Csurt, Scarborough, Oxtarie M1X 1E4. Phone: (416)-298-9%77 Fax: (416)-298-2907

June 8, 1999

Metro Toronte Zoo
361A Old Finch Ave.
Scarborough, Ontario
MIB 5K7

Attention: Mr. Dean Evans

Maintenance/ Facilities Supervisor
Subject: Submersible Transformer Failure / Replacement Report
Our Reference: 6638

Dear Sir:

Further to the power interruption that occurred on May 18™, please find the results of our
investigation enclosed herein.

Initial Observations & Action:

¢ A single phase feed 27.6kV S&C fuse was found to have operated in the Eurasia
Pavilion substation. The affected feed supplied three (3) submersible transformer
vaults.

The blown link was replaced and tested.

The associated lightning arrestor was also tested at SkVDC and found to be
acceptable for continued use.

The feed was re-energised and the new fuse did not operate.

The 3 individual submersible vaults were subsequently inspected.

The transformer adjacent to the “Bird Barn” was found to not be supplying power.
After confirming that voltage was indeed present at the cable termination point to the
transformer, the feed was isolated and the transformer tested.

Transformer Test Results:

o Insulation resistance (“Megger”) testing of the transformer 240V secondary winding
resulted in a less than acceptable reading = 3.5MQ. Industry standards require a
minimum value of 100M£ for this type of unit.

Dissipation factor readings measured beyond the readable scale of the test set.
High capacitance readings on the secondary winding confirmed this as the point of
failure. ’

s Sampling of the transformer oil immediately gave evidence of intemal failure by the
oil’s black/ yellow colour (due to carbonisation).

e The dielectric breakdown of the 0il was laboratory tested at 18.6kV — a clear failure
by any accepted standard.




Technical Field Service Division

31 Pallman Ceurt, Scarbsrongh, Oatario M1X 1E4. Phone: (416)-298-9977 Fax: (416)-293-2907

Remedial Action Taken: S

o As aresult of the clear failure of the existing submersible transformer, it was removed
from service.

e A new, compatible unit was sourced, supplied, tested, and instalied.

e The failed transformer was removed from site and is being evaluated for repair or
replacement.

e The old unit has been confirmed as being PCB-free.

I trust that this report will meet your requirements. We thank you for this service
opportunity and invite any questions you may have. If there are any further concerns,
please do not hesitate to contact the undersigned or Fred Tanguay (Tech. Service
Manager) at any time.

Regards,
BLACK & McDONALD LIMITED

. "—% /‘\J’\‘ ~y 4 /\ '
- "

R.P. (Rodger) Morgan '
Utility Technical Field Services

O



TECHNICAL FIELD SERVICE DIVISION

]

{ Special Projects Group
}
Client Information
Customer Metro Toronto Zoo Date May 18, 1999
File Number 6638 Tested By | R. Morgan
Location Scarborough, Ontario
Equnipment I.D. | Submersible Transformer (Old Unit)
Substation Bird Bam Submersible Vault
Power Transformer -Electrical
| ' T Nameplate Data o Gouen o memonlol 1
Manufacturer Westinghouse Vector Group 240/ 120 Tapped
Type ONAN Serial £, 861942
Neutral Solid Ground Liquid Type/Vol | Oil 138 [ Gal
Rating 100 kKVA | Total Weight 1,300 1bs.
Impedance 18 % | Primary Voltage 16 kVolt
Phase 1 ¢ Secondary Voltage | 240/120 Volt
Frequency |60 | Hz |BIL 125 [kvol
. R Ly oz Insulation ' Tests & Gt EE e B
C Tnsulation Resistance Prim. With Sec. With Prim. & Sec.
@ S5k / 500 VDC Sec. Grounded Prim. Grounded To Ground
117 4 OO 300U
Dis, Fact(%) | 1122 | 1300 ~ 1999 >39.99
Corr. 20 °C. _ e o
| ' T TurnsRatioTests e oo ]
Tap | Primary Calculsted X0-X2 ) X0-X3 X0-X1
Volts Rato H1-H2 H2-H3 H3-H1
1
2
3
4
5
Tap Position Found & Left
Results Satisfactory NO
(r TS,
o

TS P Trans_FElect
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