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Introduction
On March 28, 2013, the Ontario Energy Board (“the OEB” or “Board”) issued its Filing Requirements for
Electricity Transmission and Distribution Applications; Chapter 5 – Consolidated Distribution System
Plan Filing Requirements (EB-2010-0377). Chapter 5 implements the Board’s policy direction on ‘an
integrated approach to distribution network planning’, outlined in the Board’s October 18, 2012 Report
of the Board - A Renewed Regulatory Framework for Electricity Distributors: A Performance Based
Approach.
As outlined in the Chapter 5 filing requirements, the Board expects that the Ontario Power Authority1
(“OPA”) comment letter will include:
•
•
•
•

the applications it has received from renewable generators through the FIT program for connection
in the distributor’s service area;
whether the distributor has consulted with the OPA, or participated in planning meetings with the
OPA;
the potential need for co-ordination with other distributors and/or transmitters or others on
implementing elements of the REG investments; and
whether the REG investments proposed in the DS Plan are consistent with any Regional
Infrastructure Plan.

Niagara-On-The-Lake Hydro – Distribution System Plan
On August 8, 2018 Niagara-On-The-Lake Hydro (“NOTL”) provided Renewable Energy Generation
information (“Plan”) to the IESO 2 as part of its 5-year Distribution System Plan. The IESO has reviewed
NOTL’s Plan and has provided its comments below.
OPA FIT/microFIT Applications Received
According to the IESO’s information, as of June 30, 2018, the IESO has offered contracts to
146 microFIT projects representing a total capacity of 1.30 MW. The IESO has also offered contracts to
12 FIT projects representing a total capacity of 1.75 MW. Other renewable generation projects
identified are 2 RESOP projects connected to NOTL’s distribution system representing 2.35 MW of
capacity. The data provided by NOTL is reasonably consistent with the IESO’s information.

1

On January 1, 2015, the Ontario Power Authority (“OPA”) merged with the Independent Electricity System Operator (“IESO”) to create a new
organization that will combine the OPA and IESO mandates. The new organization is called the Independent Electricity System Operator.
2

Ibid.
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Consultation / Participation in Planning Meetings; Coordination with Distributors / Transmitters /
Others; Consistency with Regional Plans
The IESO notes that NOTL is part of the Niagara Region which consists of the City of Port Colborne, City
of Welland, City of Thorold, City of Niagara Falls, Town of Niagara on the Lake, City of St Catherines,
Town of Fort Erie, Town of Lincoln, Township of West Lincoln, Town of Grimsby, Township of
Wainfleet, Town of Pelham and portions of Haldimand County. A summary of the Niagara Regional
Planning Process of which NOTL was a participant is as follows:
Hydro One Transmission Inc., the transmitter for the region, completed the Needs Screening process in
in April of 2016.3 The Needs Screening process found there were no needs that required regional
coordination. Hydro One’s subsequent Regional Infrastructure Plan (“RIP”) completed March 28, 2017
provide a summary of the wires investments required for the area for sustainment purposes or as
outcomes of local planning and concluded the regional planning process for this planning cycle. 4
Niagara-on-the-Lake and the IESO have therefore not yet participated in planning meetings beyond the
Needs Assessment and the RIP.
The information provided by NOTL to the IESO shows that there are no major REG investments
required to connect REG capacity expected over the Plan period. Therefore due to non-relevance, the
IESO has no comment on the following two items as outlined in the Chapter 5 filing requirements,
specifically:
•
•

the potential need for co-ordination with other distributors and/or transmitters or others on
implementing elements of the REG investments; and
whether the REG investments proposed in the DS Plan are consistent with any Regional
Infrastructure Plan.

The Regional Planning process for this region is now complete for this planning cycle. It will begin
again within the five-year time frame (2021) unless there is sufficient load growth or a trigger event
that requires it to begin earlier.
The IESO looks forward to working with NOTL on regional planning once that process is triggered for its
service area, and appreciates the opportunity to comment on the information provided as part of its
Distribution System Plan at this time.

3

Hydro One Networks Inc., April 23, 2016, Needs Assessment Report:
https://www.hydroone.com/abouthydroone/CorporateInformation/regionalplans/niagara/Documents/Needs%20Assessment%20Report
%20-%20%20Niagara.pdf
4
Hydro One Networks Inc., March 28, 2018, Regional Infrastructure Plan:
https://www.hydroone.com/abouthydroone/CorporateInformation/regionalplans/niagara/Documents/Niagara%20RIP%20Report.pdf
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Disclaimer
Raven Engineering Inc.’s liability to any person, other than the party to whom this
report is addressed with respect to the use of this report, is limited to damages that
arise directly out of negligence or the wilful misconduct of Raven Engineering.
Under no circumstances whatsoever will Raven Engineering be liable for any indirect or
consequential damages, loss of profit or revenues, business interruption losses, loss of
contract or loss of goodwill, special damages, punitive or exemplary damages, whether
any of the said liability, loss or damages arises in contract, tort or otherwise.
In any event, the total liability of Raven Engineering to the client for any claim for
damages will not exceed the amounts paid by the client for this report.
Assumptions and Reliances
Raven Engineering has assumed the accuracy of all documents and data provided by
the client and others in preparation of this report and no attempt has been made to
independently validate or confirm the accuracy of this information.
Copyright
This report may not be reproduced or copied, in whole or in part, in any printed,
mechanical, electronic, film or other storage without the written permission of Raven
Engineering.
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1.

Executive Summary

This section to be completed after review.

Andrew Durward, P.Eng.
Raven Engineering Inc.
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2.

Background

NOTL Hydro dates back to 1972 when the area was taken over from Ontario Hydro. The
area load was originally supplied by Niagara Stanley Auto TS at 27.6kV, which had a
peak capacity of 20MW. This point of supply has been decommissioned.
In 1985 Hydro One constructed NOTL DS, which has two transformers with a total
nameplate capacity of 50 MW.
In 2003 NOTL Hydro constructed York TS, which has a single transformer with a
nameplate capacity of 41.7 MW.
Peak loads in 2010/2011 reached 51 MVA. The utility has adequate capacity to meet
peak loads with all stations in service, but can no longer meet peak demand with one
station alone.
The purpose of this report is to provide a plan to allow the utility to increase the
capacity of the stations to supply peak load under contingency, to meet future load
growth and to replace aging assets as they reach end of life.
3.

Existing Supply

3.1.

NOTL DS

NOTL DS is supplied from a single 115kV line Q11S, tapped off the main tower line and
continuing approximately 4.5km on wood poles.
The station is equipped with two transformers, rated 15/20/25 MW. The transformers
are normally operated in a split bus arrangement, supplying load individually.
There is land owned by the utility outside the station fence to expand the station if
required.
There are three feeders, supplied from McGraw Edison Type KVSO reclosers.
Relaying for the station was upgraded in 2009 with the addition of SEL relays. The
SCADA RTU is a GE Harris D20 (1996).
There are no known equipment deficiencies at the station.
3.2.

York TS

York TS is located adjacent to the Hydro One right-of-way and supplied at 115kV from a
line tap to circuit Q12S.
There is a single transformer rated 25/33/41.7 MVA.
There is land available to the west for future expansion of the station.
The station has three feeders at 27.6kV supplied by G&W Viper reclosers.
The relaying for the station is all SEL relays and the SCADA RTU is a GE Harris D25.
There are no known equipment deficiencies at the station.
3.3.

Station Capacity

The existing transformers have nameplate ratings that include self cooled and two
stages of fans, or ONAN/ONAF/ONAF. The highest ONAF rating assumes all fans are
running.

NOTL Hydro Supply Plan R0
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Hydro One uses a transformer rating system to produce a Limited Time Rating, or LTR.
The LTR is higher than the nameplate rating, and requires that the transformer was
built to the Hydro One specification. This rating permits a certain loss of life to the
transformer from overloading for a period of time while relief transformation is obtained.
The 10 day LTR rating is used where relief transformation facilities can be put in service
within 10 days.
The NOTL DS transformers were built to Hydro One Spec. M-111SM-80 and were
loaded within the LTR of 31.8 MVA when owned by Hydro One. Since the utility does
not have access to relief transformation facilities within 10 days, this would not be a
prudent option for NOTL Hydro and the transformer loading should be limited to its
nameplate rating. This provides a station peak capacity of 50 MVA.
The York TS transformer was built to CSA specifications and should be limited to its
rating of 41.7 MVA.
The combined station capacity is 91.7 MVA.
3.4.

Station Locations

NOTL DS is conveniently located near the centre of the service territory, able to supply
load throughout. York TS is located near the southeast corner of the service territory,
further from the load centre in the old Town but closer to the anticipated development
near the Glendale-QEW interchange.
The 27.6kV distribution voltage allows long feeder lengths and the existing locations do
not present a problem.
3.5.

Feeder Loading

There are currently six feeders, three supplied from each station. Each feeder is
constructed for a 600 amp rating at the station exit.
Due to configuration of the stations, the feeders have the following capacity:
NOTL DS

York TS

T1

T2

T1

25 MVA

25 MVA

41.7 MVA

F1

F2

F4

M1

M2

M3

12.5 MVA

12.5 MVA

25 MVA

13.9 MVA

13.9 MVA

13.9 MVA

261 Amps

261 Amps

522 Amps *

290 Amps

290 Amps

290 Amps

Note that the feeder load assumes balancing the load between feeders.
* The relay settings on the feeders limit loading to 448 Amps.
3.6.

Reliability of Supply

Both NOTL Hydro stations are supplied from a single 115kV line and operated as a
single transformer supplying load. At NOTL DS there are two transformers side by side
operating independently. This system is typical for rural supply areas in Ontario.
There is no redundancy in the supply and should the station experience a catastrophic
failure customers will be without power. Fortunately, such total station failures are
rare.
The two stations are supplied from different 115kV Hydro One owned transmission
lines on common towers. NOTL DS is supplied from Q11S and York TS from Q12S. A
115kV circuit outage would only affect one station.
NOTL Hydro Supply Plan R0
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The 115kV lines can be supplied from either end and line switches exist to isolate the
line sections on either side of the station tap. A line failure on one of the 115kV lines
could be isolated by switching, and service to the NOTL station restored from the
healthy section. This provides good reliability of the 115kV supply.
A failure on the 4.5km wood pole 115kV line from the Q11S line tap to NOTL DS would
interrupt supply until the pole line could be repaired.
The worst case failure for customer supply would be a transformer outage. Currently, a
transformer outage at York TS would interrupt all load supplied from the station. A
long term outage would require transferring all load from York TS to NOTL DS.
Adequate 27.6kV feeders exist for such a transfer, and it is routinely done for
maintenance in the off peak season.
A transformer failure at NOTL DS would have less impact since there are two
transformers. Load could be transferred to the second transformer and to York TS.
3.7.

Remaining Life of Substation Transformers

The planning and financial lifespan of a substation transformer is commonly quoted as
40 years, and many units have had service lives of up to 60+ years. Long service life
requires construction to an accepted standard, routine maintenance throughout the life
of the asset, and avoiding the life shortening effects of loading beyond the rating.
The NOTL DS transformers meet the first two criteria but it is known that the station
was operated at or above capacity prior to York TS being constructed. When the station
was operated by Hydro One they used a 10 day LTR criteria for loading, which assumes
an acceptable loss of service life to the transformer from overloading. There is no
quantitative data on how much service life was impacted.
The NOTL transformers were constructed in 1983, making them 29 years old in 2012.
It is a suitable time to assess the remaining age of the transformers, and to consider
remedial work as required to maintain the asset.
The York transformer was constructed in 2003 and the transformer is less than 10
years old.
4.

System Load

4.1.

Historic Load

Load data dating from 1971 has been supplied by the utility and is shown in graphical
form in Figure 1. Peak load reached 50.7 MVA in 2011.
4.2.

Load Growth

Peak load for the utility is expected to grow slowly over time, with residential and
development both occurring on a smaller scale. The addition of FIT and micro-FIT
generation has the effect of offsetting load, and future economic growth in the area is
anticipated to be slow.
No load growth study was done for this report. Instead, the recommended approach is
to phase in station capacity expansion as load growth occurs and transformer assets
reach end of life.
Figure 2 shows the supply station capacity plotted with the peak load. For illustrative
purposes, a load growth of 1% has been shown beyond 2011.

NOTL Hydro Supply Plan R0
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4.3.

Renewable Generation

A considerable number of renewable generators have been added to the NOTL
distribution system in the past several years. From larger projects such as Weir 3 GS
at 2.2 MW down to FIT and MicroFit projects, the total amount is currently 3.3MW.
This generation supplies utility load and offsets the station loading.
Weir 3 GS is hydro-electric and production is intermittent depending on Welland Canal
water levels and flows. The remainder is predominantly solar photovoltaic, the majority
of which can be expected to be producing on a sunny summer day when peak load
occurs. Peak load typically occurs between 4 and 6pm, while solar production peaks at
midday when the sun is highest.
While renewable generation improves supply capacity, it is non-dispatchable,
intermittent and provides a small component (6.5%) of peak utility load. For planning
purposes renewable generation cannot be relied upon for full capacity during peak load
periods.
5.

Existing Supply Capability

With both stations in service, the peak load can be easily supplied. However, with one
station out of service, the utility will be unable to meet peak load. Rotational load
shedding will be required to protect the remaining transformer(s) from damage due to
overloading.
The risk of operating in this manner depends on the risk of a foreseeable event causing
the loss of an entire station. This could occur for various foreseeable events including:


Loss of 115kV supply from Hydro One



Transformer failure at York TS



Failure of the 4.5km wood pole line supplying NOTL DS

As load growth occurs, the impact of such an event increases.
6.

Planning Requirements

The study identified the following planning requirements to be considered.

7.



Increase station capacity at York TS and NOTL DS to permit each station to
supply peak utility load. This will avoid rotational load shedding in the event
of a station loss during peak load periods (summer).



Assess the remaining life of the NOTL DS transformers.



Ensure that available station capacity can be utilized.

Options to Increase Station Capacity

There are several options available to the utility to increase supply capacity. These are
discussed in this section.
7.1.

Option 1 - Upgrade to DESN

For urban supply areas, a more common station configuration is a DESN station, or
Dual Element Spot Network. Such a station is supplied by two incoming high voltage
lines, has two identical transformers normally operated in parallel supplying two low
voltage buses. Any of these components can fail without seriously affecting supply
reliability, as the companion equipment is capable of carrying the total station load.
NOTL Hydro Supply Plan R0
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A DESN station provides better reliability but requires redundant equipment and more
facilities than the existing NOTL stations. Converting one or both of the NOTL stations
would require:


A second 115kV line tap from Hydro One,



A second 115kV circuit switcher,



A second transformer, same size and characteristics as the existing,



A second low voltage bus, and a bus tie breaker,



Additional protections including bus differential, breaker failure and high
voltage line protections including telecommunications equipment to interface
with Hydro One for transfer tripping.



A DESN station would have higher short circuit levels than the existing
station, requiring the existing feeder reclosers to be replaced with circuit
breakers.

While this would provide the highest reliability solution, the level of cost involved makes
it prohibitive.
7.2.

Option 2 - Replace Transformers

The existing station transformers can be replaced with larger units.
This is a feasible option for NOTL DS. The existing transformers are 29 years old and
could be either refurbished and sold, or sold as is to help offset the cost of two new
larger transformers. However, the transformers have significant life left in them and the
utility should utilize these assets if possible. This option is better suited to a very large
utility that can use the transformers at another substation location.
This option is not suitable for York TS since the existing transformer is less than 10
years old.
7.3.

Option 3 - Construct a New Supply Station

Due to the low level of anticipated load growth and the cost involved, this alternative
was not considered. The two existing sites provide redundancy and can be expanded to
supply future load growth.
7.4.

Option 4 - Add Static Capacitors to Existing Stations

A small increase in substation capacity can be gained by the addition of static
capacitors. The capacitor bank corrects the power factor of the transformer loading,
freeing up capacity currently used by the reactive power component.
The power factor at the existing stations is quite good. NOTL DS average power factor is
above 96% and York is 94%. Adding capacitors would provide a minimal gain in
capacity. It would defer a capacity increase but not eliminate it.
7.5.

Option 4 - Add a Fourth Substation Transformer

This option involves replacing the existing 15/20/25 MVA NOTL T1 with a new
25/33/41.7 MVA transformer similar to York T1. This would bring the NOTL DS
capability up to 66.7 MVA which would allow it to supply the utility peak load.
The existing NOTL T1 would be relocated to the York site and installed as York T2, also
bringing the station capacity up to 66.7 MVA. Both stations would be similarly
equipped with one 25 MVA newer transformer and one 15 MVA older transformer.
NOTL Hydro Supply Plan R0
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Based on the 2% load growth assumption, this would permit either station to supply
peak utility load until beyond 2023 when the 15 MVA units would be 40 years old.
Based on their condition and the load at that time, a decision would be made to either
extend their service life beyond 40 years or replace them.
The ultimate development stage would be to have companion 25 MVA transformers at
both sites, giving both stations a capacity of 83.4 MVA.
7.6.

Option 6 - Do Nothing

Under this alternative, the utility would continue to be exposed to the risk of rotating
blackouts in the event of a total station outage during peak load periods.
This option is not considered viable.
8.

Recommendation

The most economical option to provide station capacity to meet utility peak load under
contingency conditions is Option 4 – Add a Fourth Substation Transformer.
This option provides:


two stations of similar configuration and capacity,



each supplied from separate 115kV sources,



each capable of supplying utility peak load for the foreseeable future,



makes good use of existing assets,



minimizes expenditure on new assets,



provides for planned or forced outages, allowing elements to be taken out of
service one at a time, similar to the benefits of a DESN station.

As a good balance between reliability of supply and cost, this is the recommended
option.
9.

Implementation

9.1.

Upgrade NOTL T1

The following major items need to be considered to increase NOTL T1 to 25 MVA.
9.1.1. Transformer Foundation
The existing concrete transformer pad at NOTL DS is rated for a maximum
transformer weight of 59,000 kg.
For reference, the York T1 transformer has a total weight of 69,925 kg.
Transformer foundation reinforcement or replacement will be required to
upgrade NOTL T1.
9.1.2. Oil Containment
The oil containment at NOTL DS has a volume of 21.0m3 within the concrete
curbs and above the stone. The existing transformers contain 20473 litres of oil
in the transformer and plus an additional __ litres in the tapchanger.
For reference, the York T1 transformer has an oil capacity of 30582 litres,
including the tapchanger.
NOTL Hydro Supply Plan R0
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Oil containment expansion will be required to upgrade NOTL T1.
9.1.3. Ground Grid
A review of the station ground grid resistance is recommended before increasing
transformer size. Good records of the existing grid exist.
9.1.4. HV Capacity
The 115kV supply line is owned by Hydro One. The ability of this line to supply
additional transformation will be determined during their assessment of the
expansion.
The 115kV bus in the station is rated at ___.
The 115kV circuit switchers are rated at 1200 amps.
The existing peak 115kV load of the station (50 MVA) is 251 amps. This will
increase to 335 amps with the upgrade of T1 to 25 MVA and to 419 amps with
the future upgrade of T2 to 25 MVA.
The HV bus and circuit switchers can supply the increased transformer size. A
review of the drop leads and connections is required to confirm sufficient rating.
9.1.5. LV Capacity
The 27.6kV bus and switches are all rated at 1200 amps.
Full load of a 25/33/41.7 MVA transformer is 872 amps.
The LV bus and switches can supply the increased transformer size.
9.1.6. Short Circuit Levels
Increasing the transformer size can result in an increase in short circuit levels.
The impedance of the transformer will influence the actual short circuit levels.
Existing 3ph bus short circuit level at NOTL DS is 3058 Amps (146 MVA).
Preliminary calculations show an increase to 4299 Amps (206 MVA) if T1 was
replaced with a transformer similar to York T1. A detailed short circuit study
would be required with actual transformer parameters.
The interrupting rating of the feeder reclosers is 12.0 kA.
The short circuit withstand of the LV bus would need to be verified.
The feeder relay settings would need to be checked against the new short circuit
levels.
9.1.7. Protection and Control
New main and backup transformer protections were installed in 2009, along
with HV circuit switchers. The protections are suitable for a larger transformer
and will require a change in relay settings. Re-use or replacement of existing CT
and control cables will be determined at the design stage.
The existing SCADA RTU has some spare capacity and the ability for expansion
if required. Most of the SCADA points from the existing T1 would be re-used.

NOTL Hydro Supply Plan R0
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9.1.8. Metering
The station is currently metered at the LV level near the secondary of the
transformers. A review of the metering current transformers is required to
determine if they have capacity to meter the larger transformer.
9.1.9. Feeder Egress
NOTL T1 supplied two feeder positions. Assuming balanced load between
feeders, the new transformer would provide feeder capacity of 436 amps per
feeder. This is within the equipment ratings and below 80% of the relay pickup
settings. The existing F1 and F2 can handle the increased transformer size.
NOTL T2 can supply more load than the existing feeder can take out of the
station. The limiting factor is the 80% relay pickup criteria, limiting feeder
loading to 448 amps or 21.4 MVA. This can be addressed by effectively
shortening the feeder by adding a line recloser, permitting an increase in the
feeder relay settings.
Another option to utilize the full capacity of T2 would be to add a fourth feeder
position. The station was constructed with provision for four feeders. There is a
position available for a fourth feeder breaker, including bus space, bus support
foundation, control duct and primary ducts exiting the station. There is
sufficient capability for egress from the station for a fourth feeder on Conc. 5.
The ultimate configuration for NOTL DS would be two 25/33/41.7 MVA
transformers, at which point the fourth feeder position would be required.
9.1.10. Parallel Operation of Transformers
There may be times when the transformers will be paralleled, for example when
transferring load without causing a customer outage. Due to the difference in
impedances, the existing NOTL DS transformers and York TS transformer would
share load in approximate relation to their ratings assuming equal voltages.
If the new NOTL T1 has a similar impedance to York T1 (9.95%) then parallel
operation during switching will not present a problem.
The normal operation will continue to be split bus, with each transformer
supplying load independently.
9.2.

NOTL Transformer Assessment

This plan option assumes that the existing NOTL transformers are suitable for
continued use in the long term. Routine gas-in-oil and oil analysis and electrical tests
do not show any significant problems with the transformers. Their condition should be
verified by undertaking a thorough condition assessment.
An initial assessment can be done in situ prior to replacement and will require taking
the transformers out of service one at a time.
The results of the assessment will determine if remediation is required and a plan for
such will be determined at that time. The transformers may require transport to a
repair facility or may only require work on site. Once a new larger NOTL T1 is in
service, sufficient capacity will be available to remove the smaller transformers for
repair and relocation.
There are a number of large transformer service providers available to undertake the
assessment and/or repair.

NOTL Hydro Supply Plan R0
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9.3.

York T2

The preferred option includes upgrading the capacity of York TS by relocating the old
NOTL T1 to the York site as T2.
At present, York has no facility at all for a second transformer, so a station expansion
will be required. The station expansion should consider the ultimate stage of two
25/33/41.7 MVA transformers and include provision for the eventual replacement of
York T2 with a larger unit.
The expansion of York TS will include:


Detailed design,



Hydro One and IESO approvals,



Land acquisition to the west,



Site grading, draining, grounding and fencing,



Transformer, switch and bus foundations,



Procurement and construction,



Relaying and SCADA upgrades,



At least one new feeder position, preferably two and provision for three.



New feeder exits and egress.

York TS currently has no spare breakers. There is a spare set of ducts exiting the
station, but one of them was recently used to bring an alternate station service supply
in from York Rd. Any additional feeders will require bus extension and new
foundations.
9.4.

Budget

This section to be developed.
9.5.

Timeline

The following timeline is intended to be illustrative. At present there are no specific
schedule constraints.


Q1 2012

Supply Plan Report presented to the Board



Q2 2012

NOTL T1/T2 transformer assessment



Q3 2012

Design work for NOTL T1 replacement (budget?)



Q4 2012

Submit proposal to Hydro One / IESO



Q1 2013

Hydro One / IESO Approval



Q1 2013

Order New NOTL T1



Q2 2013

Expand York TS



Q1 2014

Replace NOTL T1



Q2 2014

Refurbish old NOTL T1



Q3 2014

Install York T2



Q4 2014

Refurbish NOTL T2

NOTL Hydro Supply Plan R0
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10.

Attachments

Figure 1

NOTL Hydro Peak Load

Figure 2

NOTL Hydro Peak Load vs. Station Capacity

Figure 3

NOTL Hydro Peak Load vs. Proposed Station Capacity

Drawing E1

Supply Stations Existing

Drawing E2

Supply Stations Expansion – Phase 1 – NOTL T1 Upgrade

Drawing E3

Supply Stations Expansion – Phase 2 – York T2
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NOTL MTS#2 – T2 Tap Changer Failure
May 1st, 2018

Reference No.: 1532T

Niagara-on-the-Lake Hydro
8 Henegan Rd.
PO Box 460
Virgil, Ont.
L0S 1T0
Attention:
Subject:

Mr. Kazi Marouf
NOTL MTS#1 T2 Tap Changer Failure Investigation

Dear Sir:
On April 11th, 2018, our Technical Services Department began conducting an investigation on an
apparent failure of the On-Load Tap Changer (OLTC) of T2 at NOTL MTS#2 Substation, which
occurred in the early hours of April 3rd, 2018.
Shortly after the event, an oil sample was taken and analyzed. On April 10th, a preliminary visit
was made to observe the condition of the transformer and OLTC, as well as gather information
pertinent to the event. On April 11th, the OLTC compartment was drained of oil and testing and
visual inspection was commenced. Diagnostic electrical tests were performed both before and
after the OLTC compartment was drained of oil.
Our investigation included:
• Oil analysis
• As-found turns ratio measurements
• As-found power factor and capacitance measurements
• As-found winding resistance measurements
• Visual inspection of the tap switch
• Operational checks of the tap switch
• Post-operational resistance measurements
• Excitation tests applied to LV windings on every tap
• Ratio and winding resistance measurements applied directly to fixed contacts (to assess
main transformer windings without influence of the tap switch)
• Electrical testing of downstream equipment (metering unit, station service transformer,
voltage control PT, and bushing CT for Winding Temperature Indication)
The results of our investigation has concluded that no damage appears to have occurred to the
main transformer windings of T2 or any downstream equipment, but the OLTC should not be
returned to service in its current condition.
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Below you will find our observations and analysis.
Should any questions arise regarding this or any other matters, please do not hesitate to contact
the undersigned.

Sincerely,
EPTCON Ltd.

Matt Betts, C.E.T.
Technical Service Representative
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May 1st, 2018

Reference No.: 1532T

1 Nameplate Data
Make

Westinghouse

Serial No.

A355672

Year

1983

Voltage

115500 – 29500 Dyn1

MVA

15/20/25

Type

ONAN/ONAF/ONAF

Impedance

8.46% at rated tap, 15 MVA

No. of Taps

21 (11 available)

Tap Changer Make

ASEA

Serial No.

2285 139

Tap Changer Type

UZERN 200/600

Mechanism Type

BUF 3

No. of Operations

59530 (counter faulty)

2 Purpose of Investigation
EPTCON Technical Services were dispatched to investigate an apparent internal fault of the tap
changer by which oil was expelled from the pressure relief device.

3 Background
EPTCON Technical Services was made aware that in the early hours of April 3rd, 2018, the OnCall Dispatch received a high temperature alarm on T2. When NOTL personnel arrived at site,
they observed that the OLTC was “smoking and oil was everywhere.” They immediately opened
the T2-Q11S Circuit Switcher to remove T2 from service. At the time of the event, T2 was “on
pot” only, as work was being done on F4, the only load normally associated with T2.
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4 Observations
4.1 Initial Visual Inspection
Upon arriving at site, the ambient temperature was approximately 5 degrees. The following was
noted:
Main Tank Oil Level

-25 deg C

OLTC Oil Level

Almost at MIN

Oil Temperature

5 deg C

Maximum Oil Temperature

60 deg C

Maximum Winding Temperature

132 deg C

Tap Position

Slightly off 2 towards 1 (was assumed to be on 2)

•
•
•
•

No evidence of oil eruption from main tank
PRD semaphore on OLTC had been deployed, but switch was not latched (was
determined that latch no longer works, but switch contacts are operational)
No active alarms on relay front panels
No evidence of damage to other equipment

It was later determined that at the time of the event, the tap changer had changed tap position
from Tap 2 to Tap 1:
T2 Removed from Service

Tap 2

The

560 Sheldon Drive
Cambridge ON.
N1T 0A4

Tap 1
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4.2 As-Found Electrical Testing
The “as-found” electrical tests were a series of tests and measurements that were performed prior
to disturbing the transformer in any way. This means that the tests were conducted only on the
tap found and that the tap changer was not operated prior to conducting the tests.
The first test to be conducted was the As-Found Turns Ratio. The results of this test indicated
that the tap was actually on Tap 1 and not Tap 2, contrary to what appeared to be the indication
on the drive mechanism position indicator.
Phase

Measured Ratio

A-ph

7.5515

B-ph

7.5512

C-ph

7.5520

Calculated Ratio
(Tap 1)

%Error
(Tap 1)

Calculated Ratio
(Tap 2)

%Error
(Tap 2)

.22
7.5349

.22

1.61
7.4319

1.61

.23

1.62

The second test to be conducted was the Power Factor and Capacitance test. This test tests the
integrity of the overall transformer insulation inclusive of the tap changer. The results of this test
were normal.
Measurement

Power Factor
(%)

Capacitance
(pF)

Current
(mA)

Watts-Loss
(mW)

CH + CHL

.2488

6502.8

24.53

600.32

CH

.2727

2052.0

7.75

211.34

CHL

.2312

4450.8

16.78

389.91

CL

.4231

9590.9

36.17

1530.29

CL + CHL

.3613

14042.0

52.95

1913.04

The final as-found test to be conducted was the As-Found Winding Resistance measurement.
The results of this test were abnormal and warranted further investigation. The outer two phases
were exhibiting values that were consistent but exceedingly high, and the middle phase would
not stabilize in order to obtain a proper measurement.
X1-X0
.49376 Ω

560 Sheldon Drive
Cambridge ON.
N1T 0A4

X2-X0
.0026 Ω (estimated)

X3-X0
.51005 Ω
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4.3 Tap Switch Internal Inspection
Approximately 500L of remaining oil was drained from the OLTC compartment and the access
cover was opened. The oil was heavily carbonated and carbon was deposited extensively on the
interior surfaces of the compartment and tap switch (Fig. 1). The amount of carbon observed
could be attributed normal operation of the tap changer over an extensive period of time.
Moisture was detected on the upper surfaces of the compartment above the oil line (Fig. 2). The
source of the moisture appears to have been a deteriorated gasket associated with the PRD (Fig.
3).
The following observations were made:
• Significant cracks in epoxy fixed contact bushings on each phase (Fig. 4)
• B-phase transition resistors were heavily blackened with carbon deposits
(Fig. 5)
• All 3 phases appear to be making contact only through 1 transition resistor and not
through main moving contacts (Fig. 6)
• Significant and recent burn mark on C-phase Tap 2 fixed contact (Fig. 7)
• Significant pitting on C-phase transition contact (Fig. 8)

Fig. 1 – As-found condition of tap switch
560 Sheldon Drive
Cambridge ON.
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Fig. 2 (Left) – Moisture droplets can be seen on compartment wall
Fig. 3 (Right) – Underside of PRD showing deteriorated gasket

Fig. 4 – Cracks emanating from Tap 2 towards drive shaft.
Other smaller cracks were noted in various locations.
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Fig. 5 – B-phase (centre) transition resistor can be seen to have significantly more carbon buildup than outer phases

Fig. 6 – Comparison between the as-found contact position and what the contact position should
be. The outer rollers are the transition contacts and the centre rollers are the main moving
contacts.
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Fig. 7 (Left) – Burn mark can be seen on C-phase (X3) on Tap 2 Stationary Contact
Fig. 8 (Right) – Severe pitting on outer roller near Tap 2 on C-phase (X3)
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4.4 Diagnostic Electrical Testing
After examining the OLTC and conducting operational checks both manually and electrically,
diagnostic electrical testing was performed. It should be noted that the “off tap” position that the
moving contacts were initially found in could not be recreated. Every tap change during the
inspection resulted in adequate contact between the main moving contacts and the fixed contacts.
After operating the tap changer several times, the Winding Resistance was again measured on
Tap 1. The results of this test appeared normal.
X1-X0
.073755 Ω

X3-X0
.073635 Ω

X2-X0
.073840 Ω

The transition resistors were also measured.
Measurement

560 Sheldon Drive
Cambridge ON.
N1T 0A4

X1-X0

X2-X0

X3-X0

Lower TR

.51 Ω

.51 Ω

.51 Ω

Raise TR

.52 Ω

.51 Ω

.51 Ω

Total

.96 Ω

.96 Ω

.94 Ω
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Excitation Current was measured on every tap by applying 10 kV to each phase at a time on the
LV winding. This test is used to determine if there are any abnormal changes to the inductive
properties of the transformer and tapping windings. The results of this test were normal.
Tap

X1-X0 (mA)

X2-X0 (mA)

X3-X0 (mA)

1

210.31

152.39

208.50

2

205.10

148.69

203.86

3

200.15

145.14

199.57

4

195.44

141.73

195.39

5

190.44

138.44

191.29

6

186.58

135.28

187.33

7

182.37

132.22

183.48

8

178.29

129.26

179.75

9

174.71

126.43

176.07

10

170.96

123.66

172.54

11

167.20

121.00

169.04

In order to guarantee that there was no damage to the main windings of the transformer as a
result of the OLTC failure, the Turns Ratio and Winding Resistance tests were conducted again
directly on the fixed conductors of the tap switch. By conducting the tests in this manner, there
could be no influence of poor contact condition or other malfunction on the measurement. This
was achieved by removing the fixed contacts of Tap 2 from the conductors to which they are
connected by two socket-head cap screws each. The OLTC was then placed in the Tap 2
position where no contact could be made. However, by doing so, the natural star point of the LV
winding was essentially disconnected, which was problematic for the Turns Ratio test. To
recreate the star point, the X1, X2, and X3 bushings were joined together, which in turn changed
the vector grouping by inverting the winding polarities. This was accounted for while
conducting the Turns Ratio test. The Winding Resistance measurements were able to be taken
simply between the bushing terminal and fixed contacts for each phase.
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The results from the Turns Ratio test conducted directly via the fixed contacts were normal.
Tap

Calculated

A-ph

B-ph

C-ph

1

7.5349

7.5553

7.5572

7.5536

2

7.4319

7.4503

7.4525

7.4484

3

7.3311

7.3503

7.3519

7.3488

4

7.2336

7.2514

7.2523

7.2488

5

7.1383

7.1550

7.1573

7.1541

6

7.0456

7.0621

7.0638

7.0592

7

6.9552

6.9714

6.9730

6.9687

8

6.8673

6.8826

6.8842

6.8805

9

6.7814

6.7964

6.7981

6.7936

10

6.6976

6.7114

6.7136

6.7100

11

6.6159

6.6298

6.6313

6.6279

The results from the Winding Resistance test conducted directly via the fixed contacts were
normal.
Tap

X1-X0 (Ω)

X2-X0 (Ω)

X3-X0 (Ω)

1

.073755

.073845

.073710

2

.072410

.072560

.072480

3

.071455

.071600

.071520

4

.070460

.070610

.070515

5

.069485

.069645

.069535

6

.068500

.068665

.068535

7

.067525

.067690

.067555

8

.066545

.066705

.066580

9

.065585

.065735

.065610

10

.064595

.064765

.064625

11

.063350

.063580

.063505
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Further testing was conducted on equipment that was connected to T2 at the time of the event in
order to assess the condition of that equipment and assure that there was no damage. The
equipment tested included:
• SS2
• T2-MO (PT and CT circuits)
• T2 tap changer voltage control PT
The WTI bushing CT on T2 was also tested in an attempt to determine the cause of the high
winding temperature that was initially reported.
All equipment tested normal.
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5 Analysis
Based on careful review of the background information, observations, mechanical checks,
photographs, and test results, it is believed that the following scenario was likely to have
occurred:
1.
2.
3.
4.

5.

6.

7.

8.

The tap changer was initially on Tap 2 and was called to change to Tap 1.
During the tap change, a severe arc occurred on C-phase and caused the contacts to
temporarily weld together.
The welded contacts prevented the tap change from completing and the moving
contacts bridged Tap 1 and Tap 2.
The difference in potential between Tap 1 and Tap 2 caused a circulating current to
flow through the transition resistors in the range of approximately 370 A. Because of
the arc temporarily welding the contacts on C-phase, this current was allowed to flow
for an excessive amount of time.
B-phase appeared to be slightly “ahead” of the other two phases after closer
observation. It is believed that due to the age of the OLTC, there had been some
slippage in the drive linkages causing B-phase to be slightly ahead. This was
confirmed by the initial winding resistance measurements, which appeared to be
dominated by one of the transition resistors on A and C-phase. The fluctuating Bphase resistance was possibly from the main moving contact making poor contact
with the fixed contact.
It is further believed that B-phase likely did not bridge Taps 1 and 2 for as long if at
all. It is believed that the intense heat from the currents flowing through A and Cphases caused the carbon deposits to burn off the transition resistors, similar to a selfcleaning oven.
The power dissipated from the currents flowing through the A and C-phase transition
resistors would have been approximately 137 kW each. This heat caused the oil to
burn, boil, and pressurize the OLTC compartment resulting in the release from the
PRD.
It is believed that when the arc finally released on C phase, there was not enough
kinetic energy left in the drive system to adequately complete the tap change leaving
the moving contacts in the position as found.

It is unclear as to why the Winding Temperature Indicator reached as high as 130 degrees.
Based on the assessment of the connected equipment, the extremely high load current that would
have to flow through X2 in order for the WTI to reach 130 degrees did not occur. It is possible
that more investigation into the WTI heater circuit may be necessary as the WTI bushing CT was
found to be in good condition.
The cracks that were discovered in the epoxy fixed contact bushings were likely caused by some
mechanical stress that acted on all 3 phases. There is no conclusive evidence to indicate that the
cracks occurred during this fault. The stress could have been applied during a malfunction
560 Sheldon Drive
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during a tap change operation, or it has been suggested that the cracks are the result of overtorqued contacts that propagated over time.
The water content and low dielectric strength that was detected by the oil analysis may have
contributed to the failure by preventing the oil in the OLTC compartment from extinguishing the
arcs properly during tap change operations. Free water was detected in the sample which is
indicative of moisture actively migrating into the oil system. This was confirmed by visually
observing oil droplets within the OLTC compartment and the source was determined to be a
deteriorated gasket on the PRD.

6 Conclusion
Photographs and details of the event had been submitted to ABB for their review and comment.
It has been advised by ABB that the tap changer not be returned to service in its current
condition. This view is shared by EPTCON Technical Services. Most concerning is the
cracking of the epoxy fixed contact bushings, which under continued operation will most
certainly lead to complete failure. ABB has also noted that there are obsolete components
present which should be replaced during an overhaul.
EPTCON Technical Services does not believe that an overhaul of this tap changer would be
economical considering a more modern version is available on the spare transformer at NOTL
MTS#2. It is recommended that the spare OLTC be assessed and considered for overhaul
depending on its condition in order to replace the failed OLTC on T2. T2 itself, based on the test
data obtained during this investigation, appears to be healthy. Therefore, either the spare
transformer can be assessed, serviced, moved, and commissioned in order to replace T2, or, the
spare tap changer can feasibly be removed and installed on T2 to replace the failed tap changer.
Both options are technically viable and EPTCON Technical Services believes that the former
option would be the quickest, least intrusive, and most economical solution.
It should be noted that the above options are recommended as a stopgap only until NOTL Hydro
proceeds with a plan to completely replace T2 with new, especially considering the ages of both
T2 and the spare. The spare was retained only for rapid replacement in an emergency, or for
spare parts, as the assessment of both deemed T2 to be in better condition when the new
transformer was installed a couple of years ago to replace T1.
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Policy:
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Location:

X:\NOTLinc\Policies

Issued:
IFRS Policy
Issue No.:
1.

Purpose: To document the company policies for compliance with International Accounting
Standard IAS16 as part of future conversion to IFRS accounting requirements.

2.

Scope:
Currently, the mandatory date of implementation to IFRS, according to the Accounting Standards
Board of Canada, is January 1, 20141. NOTL Hydro has chosen not to change to IFRS before
January 1, 2014. Thus, if the mandatory date remains at January 1, 2014, NOTL Hydro’s financial
statements for the fiscal year 2014 will be in IFRS, with historical results for 2013 stated in both
CGAAP and IFRS. NOTL Hydro’s 2012 and 2013 financial statements will remain in CGAAP
accounting.
However, the Ontario Energy Board, by letter dated July 17, 2012, requires that policies for
componentization and depreciation2 and for capitalization (burdens)3 for the fiscal year 2013 will be
in accordance with IFRS, even though the LDC may remain under CGAAP in 2013, as will be the
case for NOTL Hydro. LDCs are permitted to make this accounting change in 2012. However,
NOTL Hydro has chosen not to make the change until 2013.

3.

Policy: The “Conclusion Documents”4 in the following pages provide NOTL Hydro’s policies in
relation to IAS16 standards for:
•
•
•
•
•
•

Componentization and Depreciation
Capitalization – Burdens
Property, Plant and Equipment – Fair Value vs. Carrying Value as Deemed Cost
Property, Plant and Equipment – Measurement after Recognition
Property, Plant and Equipment – De-recognition
Property, Plant and Equipment – Borrowing Costs

1 This date is sometimes referred to as the “IFRS Changeover Date”. The “IFRS Transition Date” is the beginning of
the previous year, in this case January 1, 2013 from which date IFRS comparative figures are required for the 2014
financial statements.
2
See 1st item under “Policy”
3
See 2nd item under “Policy”
4
These documents were prepared with the guidance of KPMG on technical IFRS accounting matters.
Prepared by:

Philip Wormwell

Date: December 6, 2012

Approved by:
Date:
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Conclusion Document
Standard: IAS 16 – Property, Plant and Equipment
Topic: Componentization and Depreciation
Objective:
To document the accounting policy on componentization and depreciation of property, plant and
equipment for Niagara-On-The-Lake Hydro Inc. (“the company”)
Background:
Each part of an item of property, plant and equipment (PP&E) with a cost that is significant in
relation to the total cost of the item shall be depreciated separately.
An entity should allocate the amount initially recognized in respect of an item of PPE to its
significant parts to be depreciated separately.
A significant part of an item of PP&E may have a useful life and a depreciation method that are
the same as the useful life and the depreciation method of another significant part of that same
item. Such parts may be grouped in determining the depreciation charge.
Depreciation is to be computed on a systematic basis over the estimated useful life of the item
of PP&E. The depreciable amount of an asset is determined after deducting its residual value.
In practice, the residual value of an asset is often insignificant and therefore immaterial in the
calculation of the depreciable amount.
The residual value and the useful life of an asset shall be reviewed at least at each financial
year-end and, if expectations differ from previous estimates, the change(s) shall be accounted
for as a change in an accounting estimate in accordance with IAS 8 Accounting Policies,
Changes in Accounting Estimates and Errors.
Depreciation of an asset begins when it is available for use (i.e. when it is in the location and
condition necessary for it to be capable of operating in the manner intended by management).
Depreciation of an asset ceases at the earlier of the date that the asset is classified as held for
sale in accordance with IFRS 5 and the date that the asset is derecognized.
Considerations:
Significant components of PP&E will be separately accounted under IFRS. Each significant
component and the estimated useful lives, for purposes of computing depreciation expense
under IFRS, will be set out in Table 1 as attached.
Overhead system
Four components identified – Poles, OH Conductors/Switches, Transformers and OH
Secondary Cable.
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The company currently has only wood poles and has determined that there are no components
of the pole that are material in dollar value or have a significantly different useful life. Therefore,
the company has concluded that there is only one component comprised of the fully dressed
wood pole. This component includes the standoff brackets and guy wires which are considered
immaterial.
In terms of useful life, the Kinetrics report gave a range of 35-75 years, with the typical being 45
year. The company considered the following factors with respect to the useful life of the poles.
Mechanical stress and environmental factors are high and medium, respectively. The poles are
not overloaded with weight, as the system has the typical length between poles. Historical
experience shows the poles are being replaced between 45-50 years. The company has
determined a useful life of 45 years is appropriate.
The company currently includes conductor and switches in the same GL account. It has been
determined that switches do not make up a significant share of the account. Going forward, it is
not expected there will be material amounts of switches added that justifies a separate
component. The company also determined that they are not replacing conductor more often
than switches or re-closers, which has led to the determination of a single component for these
assets. The company has a regular maintenance program on the switches and as a result,
failure is not typical.
In terms of useful life, the Kinetrics report gave a range of 50-75 years (typical 60 years) for OH
conductors and 30-55 years (typical 45 years) for line switches. The company has determined
its conductors fit the typical life span, given historical experience and pole spans being typical
(which reduces strain on the conductor). Since switches were determined to be immaterial in
this component, a useful life of 60 years is appropriate. Typically, switches are only replaced
prior to replacing the conductor, when the switch fails. Failure is not typically seen with the
exception of lightning strikes.
Overhead and underground transformers are currently grouped together. Useful lives of the two
types of transformers are expected to be similar since the system is not overloaded. There are
no plans to remove underground transformers from service prior to 40 years unless they are
overloaded. Kinectrics useful life range is 30 to 60 years with typical of 40 years. Electrical
loading and mechanical stress are low and environmental factors are considered to be normal.
Kinectrics typical useful life is based upon moderate electrical loading. The company’s low
electrical loading would extend useful life beyond the typical range. Life should be 45 years
based upon the utilization factors.
Secondary cable (Services) has been classified into two separate components (underground
and overhead) due to the significantly different useful lives based on the type of wire used for
each. Overhead wire is PILC (covered wire).
OH secondary cable experience tree wear from rubbing. The cable is insulated, which tends to
deteriorate over time. The company’s experience has shown this cable does not last longer than
about 60 years. A useful life of 60 years is considered appropriate.
TS Stations
Two components identified – Transformers and Other
The company has assessed the different assets that comprise the two TS currently owned. The
unique parts are power transformers, stations switch, breakers and switches, relays, bus-bars
and steel structures. The company has determined the power transformers are by far the most
significant component in the TS stations and should be accounted for as a separate component.
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The other components are not considered material and useful lives are not significantly different
to warrant any further componentization for the other assets comprising the TS station.
Kinetrics life range for the transformers is 30-60 years with 45 being typical. The company does
not have much experience with the life span of this component as the oldest asset is from 1985.
Electrical loading and environmental factors do not differ from Kinetrics typical, which is
moderate. Typical useful life of 45 years is appropriate.
The other assets component (stations switch, breakers and switches, relays, bus-bars and steel
structures) have a life range of between 30 and 60 years with typical being 50 years. The
station switches and breakers etc. are regularly maintained and the operational practices of the
switches are low to moderate which would suggest a higher useful life than typical. 55 years is
considered an appropriate life.
DS Station
The King St. DS Station is expected to be decommissioned in 2013. Based on the expected
decommission, the useful life of this asset on January 1, 2013 will be one year.
Underground System
Three Components identified – Underground Cable (Primary) & Devices, Underground Conduit
and Secondary Cable (Underground)
The company has determined that underground primary cable and devices represent a single
component. The assets in this class have similar useful lives. The Kinetrics report gives useful
life ranges of 35-55 years (typical 40 years). The company’s assets in this component include
both direct buried and in duct, with the majority being in-duct (direct buried has a lower life and
only in one or two subdivisions). Mechanical stress, electrical loading, and environmental
conditions are considered moderate in the Kinectrics report, but the company has assessed
electrical loading as lower. The company has also considered historical experience for these
assets. There is currently direct buried cable with a life of 30 years in operation and it is
expected that these will last at least 10 more years as no major issues have been encountered
at 30 years of life. Based on these factors, the company has assessed these assets with a
useful life of 45 years, higher than typical based upon the low electrical loading.
The company has determined that ducts, foundations, vaults and duct banks all form the
Underground Conduit component. These assets have similar useful lives. The Kinetrics report
gives useful life ranges from 30-85 years for these assets (typical 50-55 years). The company
has assessed mechanical stress lower than Kinetrics report (assets are under grass not under
roads) which leads to a longer expected life. The company has assessed 65 years as
appropriate for these assets.
Secondary cable (Services) has been classified into two separate components (underground
and overhead) due to the significantly different useful lives based on the type of wire used for
each. Overhead wire is PILC (covered wire).
The Kinectrics report has the useful life of underground secondary cable as a range of 35-60
years (typical 40 years). The company has determined there are no factors that would suggest
the useful life is any different from the underground primary cable. As such, a useful life of 45
years is appropriate.
SCADA software: Has been assessed as a single component, since radios are already included
under communication equipment. The company is aware this software is updated on an
irregular basis (that may exceed annual) but the original firmware may be considered to have a
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useful life of 8-10 years before it is completely replaced. Therefore a useful life of 10 years has
been chosen for this component.
Minor assets
Office Equipment: Has been assessed as a single component as assets have similar useful
lives. The current useful life is 10 years, and there are no indications this should change.
Vehicles < 3 tonnes: Single component. Policy is to replace after 5 years, therefore this is the
useful life.
Vehicles > 3 tonnes: Single component. Policy is to replace after 10 years, therefore this is the
useful life.
Trailers: Single component. Estimated useful life is 15 years based upon planned replacement
cycle.
Administrative Buildings: Single component. Kinetrics report gives useful life of 50 – 75 years.
The company’s administrative building is fairly new. The building was constructed under a low
budget (minimum standards) which indicates the maximum useful life is not appropriate. A
useful life of 60 years has been determined.
Station Buildings: It has been determined not to separate these assets out from the TS
(insignificant in relation to the equipment in the TS station)
Computer Equipment (Hardware): Single component. Policy is replacement every 3 years;
therefore the useful life is 3 years.
Computer Equipment (Software): Single component. Policy is replacement every 3 years;
therefore the useful life is 3 years. Technological obsolescence limits the life.
Communication Equipment: Single component that includes a computer station that works with
the SCADA equipment, towers, radio and phone system. The company does not have any
reason as to why this should vary from the rate it is currently being depreciated over, which is
10 years. This component is subject to technological obsolescence so anything higher than 10
years would not be appropriate.
Miscellaneous Equipment (tools and shop): Single component. Based on experience, assets in
this class can last 5-10 years, but individually the assets are immaterial. As such, an average
life of 8 years is considered appropriate.
Miscellaneous Equipment (stores and warehouse): Single component. The company has
assessed at maximum life of 10 years based on Kinetrics report and experience with life of
shelving equipment.
Meters: 4 Components were decided
1) Smart Meters: These are material and have a significantly different useful life (no
history yet on how long they will last). The company discussed the need to split
out into further components (data collectors). It was determined that useful life of
data collectors and the meter are similar and therefore no need to break down
into further components. The company does not expect useful life to exceed 10
years given problems already encountered with these meters. However, will use
same rate as industry (15 years) and assess the appropriateness of this at end of
each reporting period.
2) Stranded Meters: Life kept at OEB rate of 25 years.
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3) Other Meters: These meters have been lasting 25 years. Technological
obsolescence will limit the life of these assets to a certain extent so extending
this beyond the 25 years is not appropriate.
4) CT’s and PT’s: These are material and have a significantly different useful life.
Kinetrics report indicates a range of 35-50 years. The company has determined a
40 year life is reasonable for these assets.
Conclusion:
The new levels of componentization and the corresponding useful lives will be applied beginning
January 1, 20135. The net book value as deemed cost exemption (available to rate regulated
entities) will be applied so that the opening values at January 1, 20136 do not need to be
restated and therefore, componentization does not need to be applied retroactively.

5

This date assumes the current mandatory IFRS implementation date (or “changeover date”) of January 1, 2014,
which requires 2013 historical data in 2014 financial statements to be in both CGAAP and IFRS.
6
See Footnote above
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Table 1: Niagara-On-The-Lake Hydro – PP&E Components and Estimated Useful Lives
Component

Previous Component

Proposed Useful Life

Existing
Useful Life

Poles

1830 -

45

25

OH Conductors and Switches

1835 -

60

25

Transformers (UG and OH)

1850 -

45

25

Transformers (Substation)

1815-1051 (York) and 18151052 (NOTL DS)

45

40

Station Switch, Breakers, Bus-bars

1815-1051 (York) and 18151052 (NOTL DS)

55

40

DS Station

1820 -

1 year [i.e. 2013]

25

UG Conductors and Devices

1845 -

45

25

UG Conduit

1840 -

65

25

UG Services

1855-1135 -

45

25

OH Services

1855-1130 -

60

25

SCADA

1980 -

10

15

Office Equipment

1915 -

10

10

Trucks (<3 tonnes)

1930 -7102 -

5

5

Trucks (>3 tonnes)

1930 -7103 -

10

8

Trailers

1930-7104 -

15

5

Administrative Buildings

1908-1030

60

50

PCB Shed

1908-1031

30

30

Computer Hardware

1920 -

3

5

Computer Software

1925 -

3

3

Communication equipment

1955 -

10

10

Miscellaneous Tools

1940 -

8

10

Stores and Warehouse equipment

1935 -

10

10

Stranded Meters

1860 -

25

25

Other Meters

1860 -

25

25

CT/PT

1860 -

Smart Meters
Smart Metering – Data Collectors

7
8

40

25

7

15

N/A

8

15

N/A

1860 1860 -

Previously 1555, prior to OEB approval of disposition of the variance account.
See footnote 7
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Conclusion Document
Standard: IAS 16 – Property, Plant and Equipment
Topic: Capitalization - Burdens
Objective:
To document the accounting policy on the capitalization of burdens.
Background:
Core Principle
The cost of an item of property, plant and equipment (PP&E) is recognized as an asset if and only
if:
a) It is probable that future economic benefits will flow to the company; and
b) The cost of the item can be measured reliably.
The cost of an item of PP&E includes any costs that are directly attributable to bringing the asset to
the location and condition necessary for it to be capable of operating in the manner intended by
management.
Certain costs are explicitly prohibited from inclusion as costs of an item of PP&E:
a) Costs of opening a new facility;
b) Costs of introducing a new product or service (including advertising and promotion);
c) Costs of conducting business in a new location or with a new class of customer (including
costs of staff training)
d) Administration and other general overhead costs; and,
e) Day-to-day servicing costs.
IAS 16 does not indicate what constitutes an item of PP&E. Judgment is required when applying
the core principle.
Directly attributable
The term “directly attributable” is not defined in IAS 16. The specific facts and circumstances
surrounding the cost and the ability to demonstrate that the cost is directly attributable to an item of
PP&E is critical to establishing whether the cost should be capitalized. The cost must be attributed
to a specific item of PP&E at the time it is incurred. The incurrence of that cost should aid directly
in the construction effort, making the asset more capable of being used than if the cost had not
been incurred.
General and administrative overhead
IFRS does not provide a definition of general and administrative overhead (G&A). The specific
facts and circumstances surrounding the nature of the costs and the activity associated with it must
be considered to determine if it is directly attributable to an item of PP&E.
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G&A costs typically benefit the organization as a whole or areas of the organization more broadly
rather than contributing directly to bringing a physical asset to the location and condition necessary
for it to be capable of operating in the manner intended by management. The more the nature of a
particular cost strays from being directly attributable to an item of PP&E, then the more likely it is
that the cost will be determined to be in the nature of G&A.
Day-to-day servicing costs
Day-to-day servicing costs are defined as costs of labour and consumables and may include the
cost of small parts. The purpose of these expenditures is often described as for the “repairs and
maintenance” of the item of PP&E.
Feasibility studies and pre-construction activities
Normally, feasibility studies are not capitalized under IFRS as these costs do not always result in
asset construction, and therefore may not meet the criteria of providing a future economic benefit.
Additionally, the associated costs must be directly attributable to an item of PP&E. Pre-construction
activities (such as design work) prior to a decision to go ahead with a capital project do not qualify
for capitalization.
Considerations:
Canadian GAAP allowed for capitalization of general and administrative overhead, training costs,
etc. while IFRS does not.
The Ontario Energy Board (OEB) requires electricity distributors to be in full compliance with IFRS
requirements as applicable to non-regulated enterprises and only where Board authorizes specific
alternative treatment for regulatory purposes is alternative treatment acceptable.
Niagara-On-The-Lake Hydro (“the company”) performed a review of the costs currently included in
burdens to assess recognition criteria as an item of PP&E under IFRS.
Payroll allocation
Payroll allocation consists of the following benefits paid to employees: health benefits such as
drugs, dental/vision, LTD, out of country medical, OMERS, WSIB, Employment insurance, CPP,
EHT, and down time (which includes vacation, sick time, bereavement pay). IAS 16 specifically
allows for benefits as defined in IAS 19 arising directly from the construction or acquisition of an
item of PPE to be included as a directly attributable cost. The payroll allocation is allocated to
capital based upon labour dollars charged to capital. Benefits are accumulated in the general
ledger for all employees and allocated based upon where the employees charge their time (capital,
maintenance, other operating, etc.). The company does not include training costs in payroll burden
and downtime due to inclement weather is also not included in payroll burden.
No changes were identified for this burden under IFRS.
The following benefits were considered for inclusion in the burden rate as follows:
Truck allocation
Truck allocation consists of fuel, vehicle maintenance labour, repair parts, licenses and license
renewals and amortization. Insurance is currently not included in the burden; however, the
company will include insurance costs upon adoption to IFRS. Trucks and company vehicles are
used on the job site and are directly related to the construction of an asset as they are required to
construct the asset and are dedicated to the asset for a period of time. Truck expenses are
allocated to capital based upon the time used on the job site.
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With regards to repairs and maintenance costs, the company must decide whether the IFRS
standard on this topic precludes capitalization of any repairs and maintenance costs or just
specifically the repair and maintenance of the particular item (vehicle) repaired. For example the
repairs and maintenance on a truck are not capitalizable to the cost of the truck (IAS 16.12),
however an argument can be made that it is capitalizable to the specific capital job the repaired
truck was assigned to such as a pole line construction. The company will interpret IAS 16.12 to
apply only to repairs and maintenance of an item of PPE. Therefore repairs and maintenance
cannot be capitalized to the cost of the item repaired. The company has determined that the
repairs and maintenance account (account 91009102) can be included in the burden rate and be
capitalized to the cost of a constructed asset when a vehicle is used on the job site for the
construction of the asset.
Fuel, amortization (of the truck), truck insurance and license renewals can be capitalized because
they are costs required to keep the trucks in running order and are not specifically excluded from
capitalization in IAS 16 and they are directly attributable when used to construct an asset and bring
it to its intended use. Amortization is currently included in the truck allocation under CGAAP, and
the company will continue to include amortization under IFRS.
Stores allocation
The company noted that inventory is not currently recorded at cost. Inventory is recorded at cost
plus (cost +10%, which represents the stores burden). This grossed up cost is charged to the
specific job when the inventory item is used on the job.
Under IFRS, general and administrative expenses are not capitalized. General and administrative
expenses tend to benefit the organization as a whole rather than a single job (or item of PPE)
Typically, maintaining stores are more efficient than having parts delivered directly to the job site
as they are needed. The company discussed whether stores costs should be capitalized or
expensed. The company has structured its operations such that the time needed in stores is
actually directly attributable. For example, there is no full time position in stores, but rather when
stock is received, it is specifically tracked in the warehouse and segregated for the job for which it
is intended. This leads to the conclusion that this time is directly attributable to specific jobs.
Further, it would not be difficult for the staff person to track their time to specific jobs if required.
The stores burden will continue to be charged to the capital job
Conclusion:
The company will capitalize all costs, including the above burdens, when the cost is directly
attributable to bringing the item of PP&E to the location and condition necessary for it to be
capable of operating in the manner intended by management.
Any general and administrative costs currently included in the various burden rates, such as
training and other administrative expenses, will not be capitalized.
The following changes were made to the capitalization policy as a result of the transition to IFRS.
Payroll allocation
No changes were identified for this allocation.
Truck allocation
Insurance will be capitalized under IFRS.
Stores allocation
No changes were identified for this allocation.
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Conclusion Document
Standard: IFRS 1 – Elective Exemption, IAS 16 – Property, Plant and Equipment

Topic: Property, Plant and Equipment – Fair Value vs. Carrying Value as Deemed
Cost
Objective:
To determine the policy on initial measurement of property, plant and equipment (PP&E) on the
date of transition to IFRS
Background:
Niagara-On-The-Lake Hydro Inc. (“NOTL”) may elect to measure an item of PP&E at its fair value
on the date of transition to IFRS. The fair value would then represent deemed cost at that date for
purposes of subsequent measurement and amortization (“deemed cost election”).
An additional IFRS 1 exemption is available to rate regulated entities. The exemption allows an
entity to measure an item of PP&E at its previously recorded carrying value (i.e. net book value) on
transition to IFRS. As NOTL’s operations are rate regulated, they are eligible to apply this
exemption.
If an Elective Exemption with respect to PP&E is not taken, NOTL would have to account for PP&E
as if the requirements of IAS 16 had always been applied. This would require retrospective
restatements of all PP&E balances in accordance with IFRS.
Considerations:
Retroactive restatements will be onerous and impractical as documentation for historical costs are
not available.
The fair value exemption is not allowed by the OEB for rate setting purposes.
Fair values are more costly to obtain.
Electing the IFRS 1 exemption for rate regulated entities is more favourable to NOTL. Regulated
Net Book Value (“regulated NBV”) as at the date of transition to IFRS would be used for rate
setting purposes. The OEB requires the use of regulated NBV as the basis for setting the opening
rate base values upon transition to IFRS. Therefore, using the carrying value as deemed cost
exemption would more closely align financial reporting with the basis in which regulated cash flows
and income are determined by the regulator.
Conclusion:
NOTL has concluded that it will elect the IFRS 1 Exemption for rate regulated entities and use net
book value as at date of transition to IFRS9 as deemed cost.

9

The transition date is currently January 1, 2013 if the changeover date remains at January 1, 2014.
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Conclusion Document
Standard: IAS 16 – Property, Plant and Equipment
Topic: Property, Plant and Equipment – Measurement after Recognition
Objective:
To determine the policy on measurement of property, plant and equipment (PP&E) after initial
recognition
Background:
For all subsequent periods following the initial recognition of an asset, IAS 16 permits a choice of
using either the cost model or the revaluation model for valuing PP&E.
Cost Model
After recognition as an asset, an item of PP&E shall be carried at its cost less any accumulated
depreciation and any accumulated impairment losses.
Revaluation Model
After recognition as an asset, an item of PP&E whose fair value can be measured reliably shall be
carried at a revalued amount, being its fair value at the date of the revaluation less any subsequent
accumulated depreciation and subsequent accumulated impairment losses. IAS 16 defines fair
value as “the amount for which an asset could be exchanged between knowledgeable, willing
parties in an arm’s length transaction.” It also mentions that, if there is no market-based evidence
of fair value because of the specialized nature of a particular PP&E item and the item is rarely sold
(except as part of a continuing business), an entity may need to estimate fair value using an
income or a depreciated replacement cost approach.
Revaluation shall be made with sufficient regularity to ensure that the carrying amount does not
differ materially from that which would be determined using fair value at the end of the reporting
period. If an item of PP&E is revalued, the entire class of PP&E to which that asset belongs shall
be revalued.
Ontario Energy Board
In its report of the Board on Transition to International Financial Reporting Standards, the OEB will
require the use of historical acquisition cost as the basis for reporting PP&E for regulatory
purposes.
Conclusion:
Niagara-On-The-Lake Hydro Inc. has concluded that it will choose the Cost Model to measure
PP&E after initial recognition under IFRS.
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Conclusion Document
Standard: IAS 16 – Property, Plant and Equipment
Topic: Property, Plant and Equipment – De-recognition of PP&E
Objective:
To document the accounting policy on de-recognition of property, plant and equipment.
Background:
The carrying amount of an item of property, plant and equipment (PP&E) shall be derecognized:
(a) On disposal; or
(b) When no future economic benefits are expected from its use or disposal (e.g. the item is
removed from use).
When a part of an item of PP&E is replaced and that replacement is capitalized under the
recognition principle in IAS 16, then the replaced part is derecognized regardless of whether the
replaced part has been identified as a separate component and depreciated separately.
The gain or loss arising from the derecognition of an item of PP&E shall be included in profit or loss
when the item is derecognized. Gains shall not be classified as revenue, and instead should be
presented as other income or expense.
The disposal of an item of PP&E may occur in a variety of ways (e.g. by sale, by entering into a
finance lease, by donation, etc.) In determining the date of disposal of an item, an entity applies the
criteria in IAS 18 for recognizing revenue from the sale of goods. Under IAS 18.14, revenue from
the sale of goods shall be recognized when all the following conditions have been satisfied:
(a)

The entity has transferred to the buyer the significant risks and rewards of ownership of
the goods

(b)

The entity retains neither continuing managerial involvement to the degree usually
associated with ownership nor effective control over the goods sold;

(c)

The amount of revenue can be measured reliably;

(d)

It is probable that the economic benefits associated with the transition will flow to the
entity; and

(e)

The costs incurred or to be incurred in respect of the transactions can be measure
reliably.

The gain or loss arising from derecognizing an item of PP&E shall be determined as the difference
between the net disposal proceeds, if any, and the carrying amount of the item.
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Considerations:
Currently the pooled method of accounting for capital assets for Utility companies is applied and is
an approved method by the Ontario Energy Board (“OEB”).
The pooled method of accounting, pools like assets together based on the year of addition as the
pooling method assumes that each asset will last, on average, their full useful life.

Under the pooled method there is an assumption that there are assets within the same asset pool
which will last longer or shorter than the estimated useful life and therefore, in the end everything
balances out on average. However, the assumption does not always hold true, especially if assets
are removed from service before the end of their useful life, for example, when a road is widened.
Under the pooled method, if an asset is removed from service prior to the end of its useful life,
there is no change to the accounting to remove the asset – it remains in the GL (i.e. it is not
derecognized).
Currently, Niagara-On-The-Lake Hydro Inc. (“the company”) records their capital assets using the
pooled method of accounting and does not derecognize assets removed from service prior to the
end of their useful life.
Since the company removes assets from service prior to the end of their useful life from time to
time, these removed assets should be derecognized. The company must derecognize the cost of
the asset which was removed/disposed. A write-off would be recorded in the amount of the
remaining NBV of the asset removed/disposed. Any proceeds on the disposal of the asset would
offset the write-off.
In order to properly account for assets that are removed from service in the accounting records, a
process needs to be developed which alerts the accounting department when an asset has been
removed from service in order to write-off the asset (long-term issue).
Conclusion:
For IFRS purposes a process will need to be developed and implemented which notifies the
accounting department of changes which occur in the field which require accounting for the
removal of the fixed assets and recording the loss in the income statement.
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Property, Plant and Equipment – Borrowing Costs

Conclusion Document
Standard: IAS 23 – Borrowing Costs
Topic: Property, Plant and Equipment – Borrowing Costs
Objective:
To determine the policy on accounting for borrowing costs for property, plant and equipment.
Background:
Borrowing costs are interest and other costs that an entity incurs in connection with the borrowing
of funds. A qualifying asset is an asset that necessarily takes a substantial period of time to get
ready for its intended use or sale. A substantial period of time is not defined in the IFRS standard.
Guidance provided by KPMG suggests that a substantial period of time would be considered to be
a period well in excess of 6 months.
For all subsequent periods following the initial recognition of an asset, IAS 16 permits a choice of
using either the cost model or the revaluation model for valuing PP&E. Niagara-On-The-Lake
Hydro Inc. (“NOTL”) has chosen to use the cost model in accordance with the OEB requirements.
IAS 23 requires that borrowing costs be expensed as they are incurred unless they relate to
“qualifying assets”, in which case they must be capitalized if certain conditions are met. When
interest is capitalized, IAS 23 requires the following steps:
•

Begin capitalization when borrowing costs and expenditures are incurred and activities to
develop a qualifying asset for its intended use are in progress;

•

Suspend capitalization when development is interrupted for extended periods; and

•

Cease capitalization when a qualifying asset is ready for its intended use or sale and all
activities related thereto are complete.

Borrowing costs that are directly attributable to the acquisition, construction, or production of a
qualifying asset form part of the cost of that asset. All other borrowing costs are recognized as
interest expense.
The borrowing costs capitalized must reflect the weighted average of the actual borrowing costs
incurred. The OEB requires the actual interest rate on the debt to be used if the related debt was
acquired in an arm’s length basis. If the debt is acquired in a non-arm’s length basis then the
interest rate used cannot exceed the Board’s published rates for CWIP for rate setting purposes.
Definitions:
Qualifying asset – NOTL defines a qualifying asset as one that takes in excess of 6 months to
construct or get ready for its intended use.
Considerations:
NOTL currently does not have any qualifying assets as the average time frame of constructing an
item of PP&E typically does not exceed 6 months.
Conclusion:
Eligible borrowing costs will be capitalized as part of PP&E for all qualifying assets. Interest rate to
be used for capitalization will be the actual cost of borrowing when debt is borrowed specifically to
obtain the asset or the weighted average cost of borrowing when general borrowings are used to
obtain the asset.
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