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IR-1 Maritime Electric states that the transmission assets, if purchased by MECL, will be 
included in rate base. 

 

a) What is the value of the assets that will be recorded in Maritime Electric’s rate base 
in each of 2022 to the end of the useful life of the assets? 

b) What is the return on rate base (in dollars per year) that will MECL earn on the 
assets during their lifetime? 

 

Response: 
 

a. The value of the transmission assets that will be included in Maritime Electric’s rate base 
is the net book value of the Company’s total capital investment, less the future tax liability 
associated with deducting the investment more quickly for tax purposes as capital cost 
allowance, rather than the annual depreciation for accounting purposes. 

 

Table 1 provides a summary of the annual cumulative impact on rate base over the next 
seven years to reflect the ongoing replacement costs related to the transmission assets, 
as estimated in Table 1 of Section 5.1 in the Supplemental Budget Request Application 
(the “Application”). 

 

Table 1 

Annual Rate Base Impacts 

2023 to 2030 

Year 
Increase in Rate 

Base ($000s) 
Increase over 2022 Forecast 

Year End Rate Basea (%) 

2023 164 0.0 

2024 330 0.1 

2025 318 0.1 

2026 2,811 0.6 

2027 7,773 1.7 

2028 10,385 2.3 

2029 10,362 2.3 

2030 10,003 2.2 

a. 2022 forecast year end rate base was $459,903,000 as provided in Table 6-2 of the 
General Rate Application (the “GRA”) filed with the Commission on June 20, 2022. 

 

As the initial investment continues to depreciate over the useful life, the amount included 
in rate base will continue to be reduced until their eventual replacement or 
decommissioning. 

 

b. Maritime Electric’s forecast annual return on rate base includes the combined cost of debt 
and equity in a given year and is equivalent to the Company’s weighted average cost of 
capital for that year. The return on rate base will fluctuate over the life of the assets as 
new debt is issued and if the Company’s return on average common equity, as approved 
by the Commission, changes. Table 2 provides the Company’s estimated return on rate 
base from 2023 to 2030 based on its current forecast return on rate base of 6.9 per cent.1 

  

                                                
1 2023 to 2025 forecast return on rate base was provided in Table 6-7 of the GRA. 
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Table 2 

Estimated Return on Rate Base 

2023 to 2030 

Year 

Increase in Rate Base 

($000s) 

Annual Return on Rate Base 

($000s) 

2023 164 11 

2024 330 23 

2025 318 22 

2026 2,811 194 

2027 7,773 535 

2028 10,385 715 

2029 10,362 714 

2030 10,003 689 

 
The annual return in dollars will continue to reduce as the annual rate base is reduced 
over the life of the assets, until the assets are fully depreciated and decommissioned or 
replaced. 

 
The underlying calculations, inputs and assumptions for Tables 1 and 2 are provided in 
electronic format. 
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IR-2 Maritime Electric states that there was a catastrophic failure of 138 kV circuit switch CS1 
in 2018. An internal inspection was conducted which identified that the equipment was 
approaching the end of life requiring near term replacement. 

 
a) What was the financial cost of the catastrophic failure in 2018 and who paid 

for this? 
b) Please provide a copy of the internal inspection performed in 2018. 
c) Have any of the assets been replaced since 2018? If yes, please provide full 

particulars, including the cost and who paid for the replacement. 
 
Response: 
 
a. The total cost for the catastrophic failure in 2018 was $149,125, which was invoiced to the 

PEI Energy Corporation and then paid through the Contingency Fund (“Fund”). A copy of 
the invoice to the PEI Energy Corporation is provided as IR-2 – Attachment 1. 

 
b. A copy of the internal inspection summary report completed in 2018, as well as the 

engineering consultant’s report that it references, is provided as IR-2 – Attachment 2. 
 
c. None of the transmission assets have been replaced since 2018. 
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IR-3 In addition to operating and capital costs, will there be decommissioning costs and/or 
depreciation expense associated with the transmission assets? If yes, please provide the 
forecast cost of same over the useful life of the assets. 

 
Response: 
 
As the transmission assets will be purchased for the nominal amount of one dollar, there will be 
no depreciation expense over the remaining useful life of the assets. 
 
Decommissioning costs will be incurred when the transmission assets are replaced. These are 
estimated in Table 3 as cost of removal, along with the corresponding annual investment and 
depreciation amounts. 
 

Table 3 

Estimated Annual Investment, Cost of Removal and Depreciation 

Year 

Investment 

($000s) 

Cost of Removal 

($000s) 

Depreciation 

($000s) 

2023 142 29 2 

2024 146 30 6 

2025 - - 8 

2026 2,138 438 36 

2027 4,322 885 121 

2028 2,436 499 210 

2029 286 59 246 

2030 - - 250 

Total 9,470 1,940 879 
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IR-4 Please provide a copy of the Interconnection Lease Agreement of July 2017, which was 
attached as Appendix “A” to the May 2, 2022 correspondence from the Provincial 
Government. 

 
Response: 
 
A copy of the Interconnection Lease Agreement of July 2017 is provided as IR-4 – Attachment 1. 
  



(UE20736) 2022 Supplemental Budget Request 
Purchase of Transmission Assets - Bedeque, PE 

Maritime Electric from Commission Staff – August 11, 2022 

6 

IR-5 In the General Rate Application currently before the Commission, MECL advises that the 
terms of the Interconnection Lease have been amended effective July 1, 2022. Please 
provide a copy of the amended Interconnection Lease Agreement effective July 1, 2022. 

 
Response: 
 
Amendments to the Interconnection Lease Agreement that will reflect new lease terms effective 
July 1, 2022 have not yet been finalized. The Commission will be provided a copy of the amended 
Interconnection Lease Agreement as soon as the amendments are complete and the document 
is signed by all parties.  
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IR-6 According to the Application, the Contingency Fund was established to pay for capital 
replacements related to the interconnection. 

 
a) Is the Contingency Fund funded solely by MECL, or are funds contributed by other 

sources? Please explain. 
b) Please provide the historic capital expenses for the transmission assets for the 

previous 10 years. 
c) Who paid for the capital expenditures detailed in response to (b) above? 
d) Why is the Contingency Fund “no longer the appropriate manner of financing” 

capital replacement costs? (reference Application at page 7, lines 22 to 24) 
e) The Contingency Fund could be used to partially fund the required capital 

investment in the 138 kV transmission assets. This is consistent with the purpose 
of the Contingency Fund and past practice. Please explain why this is not 
presented as an option in this Application. 

 
Response: 
 
a. Since July 1, 2017, the effective date of the current Interconnection Lease Agreement, 

Maritime Electric’s annual contribution to the Contingency Fund is collected from 
transmission users in accordance with provisions of Maritime Electric’s Open Access 
Transmission Tariff (“OATT”). The Fund is recovered from transmission users through 
OATT Schedule 7 (Firm Point-to-Point Transmission Service), Schedule 8 (Non-Firm Point 
to Point Transmission Service), and Attachment H (Network Transmission Service). Each 
transmission user pays for the Fund according to its relative use of the transmission 
system. In 2020, the transmission system usage breakdown was approximately 80.5 
per cent Maritime Electric, and 19.5 per cent combined for West Cape Wind Energy and 
the City of Summerside. 

 
b. Historic capital expenses for the interconnection transmission assets for the previous 10 

years are as follows: 
 

2011 Submarine Cable Radio System Capital Replacement $ 438,472 
 

2012 Cable #1 Capital Repairs $ 3,171,072 
 

2018 Circuit Switch CS1 and Reactor #1 Capital Repairs $ 149,125 
 
c. The PEI Energy Corporation paid for the capital expenditures identified in the response to 

IR-6b through the Contingency Fund. The invoice to the PEI Energy Corporation for the 
radio system and cable #1 repairs is provided as IR-6 – Attachment 1, and the invoice for 
the circuit switch and reactor repairs is provided in the response to IR-2. 

 
d. The primary purpose of the Contingency Fund is to ensure that money is readily available 

to carry out emergency cable repairs, as was necessary on two occasions since the 
interconnection was established in 1977. The first emergency repair was required in 1997 
when a ship’s anchor severed cable # 2, and the other was in 2012 when two hydraulic 
fluid leaks were discovered in cable #1. In both instances, the cost of repair fully depleted 
the Fund. 

  



(UE20736) 2022 Supplemental Budget Request 
Purchase of Transmission Assets - Bedeque, PE 

Maritime Electric from Commission Staff – August 11, 2022 

8 

With the exception of the capital repairs to current switch CS1 and reactor #1 in 2018, the 
Fund has only been used in the past for the repair, replacement or addition of other 
interconnection components when it had accumulated a surplus above the target balance 
of $3 million. The surplus had accumulated as a result of interest-bearing growth, and only 
the surplus was used to cover the costs that were incurred. 

 
The reference to “no longer the appropriate manner of financing” capital replacement costs 
was discussed within the context of having just used the Fund to repair current switch CS1 
and reactor #1. In these discussions it was recognized that the collective replacement of 
the aged 138 kV overhead transmission interconnection assets for cables #1 and #2 will 
need to occur soon and, with the Fund not scheduled to reach its new target balance of 
$5 million until 2027, further use of the Fund to complete non-emergency interconnection 
asset replacements would deplete it and negate its ability to serve its primary purpose.2 
This approach is reflected in the second paragraph of the Government Letter provided as 
Appendix B to the Application. 

 
e. The Contingency Fund is still being replenished following its full depletion in 2012, and, at 

the current replenishment rate of $375,000 per year, the Fund will not reach its new target 
balance of $5 million until 2027. For this reason, and because, as stated in the response 
to IR-6d, the primary purpose of the Fund is to ensure that money is readily available to 
carry out emergency cable repairs, the use of the Fund to partially finance the replacement 
of the transmission assets was not presented as an option. 

 
  

                                                
2 The target balance of the Contingency Fund was changed from $3 million to $5 million in 2017, when cables #3 

and #4, and the associated overhead transmission components, were added as new interconnection assets. 
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IR-7 MECL is currently collecting $375,000 from transmission users, in accordance with the 
provisions of the Interconnection Lease Agreement, in order to increase the balance of 
the Contingency Fund to $5.0 million. 

 
a. Are the transmission assets to be purchased by MECL included in the existing 

OATT rates? If not, will MECL be seeking Commission approval to further amend 
the OATT rates and schedules? 

b. If the Application is approved, will transmission users be required to both 
contribute $375,000 to the Contingency Fund, and also pay for capital replacement 
costs of the transmission assets? 

c. If the assets are purchased by MECL, which portion of the forecast capital costs in 
each year (2022 to 2029) will be recovered from transmission users, and which 
portion will be recovered from distribution customers? 

 
Response: 
 
a. The operating and maintenance costs associated with the transmission assets to be 

purchased by Maritime Electric are already the responsibility of the Company’s OATT 
customers per the Interconnection Lease Agreement, and as such are included in the 
current OATT rates and schedules. 

 
The future capital investments required for the replacement of the transmission assets will 
be recovered through the OATT as described in the response to IR-11. 

 
b. Yes, if the Application is approved, transmission users will be required to continue to 

contribute to the Contingency Fund until the $5 million balance is reached in 2027, and 
also pay replacement costs that recover the associated capital investment over the life of 
the transmission assets, in accordance with provisions of the OATT. 

 
c. If the transmission assets are purchased by Maritime Electric, 100 per cent of the forecast 

capital costs in each year (2022 to 2029) will be recovered from the transmission users. 
As Maritime Electric is a transmission user under the OATT and its share of transmission 
costs, which is currently 80.5 per cent, is included in the Company’s rate base, Maritime 
Electric’s distribution customers will ultimately pay the Company’s share of the forecast 
capital costs for the transmission assets. 
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IR-8 Maritime Electric states that it currently maintains the transmission assets. As a result, the 
transfer in ownership will not change the operating expenses associated with their 
maintenance. Please provide the historic operating expenses for the transmission assets 
for the previous 10 years, as well as the forecast operating expenses for 2022 to 2029. 

 
Response: 
 
Maritime Electric’s record of operating expenses for the Government-owned interconnection 
assets, as shown in Table 4, includes costs associated with the operation and maintenance 
(“O&M”) of all cables and transmission assets, as well as cable financing, Contingency Fund and 
NB Power OATT payments. As such, the record includes the Bedeque to Murray Corner 
interconnection as well as the Borden-Carleton to Cape Tormentine interconnection, with the 
latter being included beginning in 2017 when cables #3 and #4 were put into service. 
 

Table 4 
Interconnection Operating Expenses 

2012 to 2021 

Cost Description 2012 2013 2014 2015 2016 

Operating and 
Maintenance 

$415,936 $430,690 $178,358 $151,561 $89,222 

Contingency Fund, Cable 
Financing and NB OATT 

- - - - - 

Total $415,936 $430,690 $178,358 $151,561 $89,222 

 
Cost Description 2017 2018 2019 2020 2021 Total 

Operating and 
Maintenance 

$122,565 $127,542 $206,308 $270,374 $264,005 $2,256,561 

Contingency Fund, Cable 
Financing and NB OATT 

2,681,281 4,396,865 4,411,740 4,352,302 4,721,866 20,564,054 

Total $2,803,846 $4,524,407 $4,618,048 $4,622,676 $4,985,871 $22,820,615 
 

Specific to the O&M costs shown in Table 4, expenditures have varied each year depending upon 
necessary activities, with most of the costs associated with the cables. Notable issues and 
activities that caused variations in operation and maintenance costs between 2012 and 2021 
include: 
 

2012 Operations associated with cable #1 repairs; 
2013 Murray Corner initial environmental assessment and remediation; 
2014 to 2021 Murray Corner ongoing environmental remediation; 
2019 Cable #1 inspection and Y-101/103 vegetation ground cutting; 
2020 Cable #2 inspection and Y-101/103 vegetation maintenance; and 
2021 Cable #3 inspection and cable #2 protection repairs. 
 

As with the historical operating expenses, Maritime Electric’s current (2022) and five-year (2023 
to 2027) budget forecast of operating expenses for the interconnection assets does not specify 
separate amounts based on asset type, location or ownership.3 As such, the forecast amounts 
shown in Table 5 are collective, for all interconnection assets, which is consistent with past 
practice.4 

                                                
3 Maritime Electric budgets on a five-year business cycle and, therefore, operating expenses for 2028 and 2029 

have not yet been forecast. 
4  Maritime Electric has always been responsible for the O&M costs of the interconnection assets (i.e., cables and 

associated transmission); therefore, a change in ownership of the transmission assets does not necessitate a 
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Table 5 

Budget Forecast for Interconnection O&M Costs 

2022 to 2027 

Cost Description 2022 2023 2024 2025 2026 2027 

Operating and 
Maintenance 

$ 260,000 $ 250,000 $ 276,000 $ 287,000 $ 293,000 $ 343,000a 

a. Includes a budget allocation of approximately $25,000 for vegetation maintenance on transmission lines Y-101 
and 103, in addition to the estimated annually recurring O&M costs.  
  

                                                
change in how O&M costs for the interconnection assets are recorded. 
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IR-9 Please provide the age, end of useful life, and forecast replacement cost for each asset 
listed in Appendix A of the Application. 

 
Response: 
 
For the transmission assets listed in Appendix A of the Application, Table 6 provides the age, end 
of useful life and forecast replacement cost. 
 

Table 6 
Transmission Assets Age and Replacement Estimate 

Maritime 
Electric 

Designation 
Age 

(years) Item/Equipment 

Approximate 
Retirement 

Year 

Indicative 
Replacement 

(Purchase) Costa 

Y-101 44 H Frame Transmission Line (9.74 km) 2027  $ 210,000/km 

Y-103 44 H Frame Transmission Line (9.84 km) 2028   220,000/km 

162-R1 45 Reactor #1 2026   1,300,000 

163-R2 41 Reactor #2 2027   1,300,000 

970-CS-1 46 138 kV Circuit Switcher 2026   140,000 

971-CS-2 46 138 kV Circuit Switcher 2027   140,000 

952 46 138 kV Breaker 2023   104,000 

954 46 138 kV Breaker 2024   104,000 

512 44 138 kV Breaker Switch 2028   26,000 

513 44 138 kV Grounding Switch 2029   26,000 

522 44 138 kV Breaker Switch 2028   26,000 

523 44 138 kV Grounding Switch 2029   26,000 

562 44 138 kV Y-101 Line Isolating Switch 2028   46,000 

564 15 138 kV Y-103 Line Isolating Switch 2028b   46,000 

565 44 138 kV Reactor #1 Switch 2026   26,000 

566 44 138 kV Reactor #2 Switch 2027   26,000 

a. Excluding transmission lines Y-101 and Y-103, the estimates are for the equipment only and are based on 2022 
equipment costs. 

b. Major capital repairs were completed in 2018; therefore, depending upon its condition in 2028, the 
replacement date may be extended. 

 
The costs listed in Table 6 are indicative and specific to the item/equipment replacement costs. 
In addition, there will also be costs for civil works, additional high voltage components, panels and 
wiring. The estimated total of the item/equipment costs and all additional costs are provided in 
the Annual Capital Expenditure Forecast provided as Table 1 in the Application. 
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IR-10 If approved, what (if any) impact will the purchase of the transmission assets have on the 
OATT Schedule Update and the General Rate Application currently before the 
Commission, including the rates proposed therein? Please provide supporting 
calculations, inputs and assumptions. 

 
Response: 
 
The purchase of the transmission assets will have no impact on the OATT application that was 
approved by the Commission in Order UE22-04. The approved tariff is based on the 2020 Cost 
Allocation Study which does not include the transmission assets, as they were not owned by the 
Company in 2020. 
 
The purchase of the transmission assets will also not have an impact on the GRA currently before 
the Commission as the initial annual investments to replace these assets over the GRA period 
(i.e., $142,000 in 2023, $146,000 in 2024 and $0 in 2025) have been included in the capital 
expenditure forecast provided in Table 4-6 of the GRA. As such, any impact on revenue 
requirement over the GRA period has been included in the rates proposed in the GRA. 
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IR-11 Please provide the rate impact for both transmission and distribution customers, for 2022 
to 2029, if the transfer of the transmission assets is approved. Please provide all 
supporting calculations, inputs and assumptions. 

 
Response: 
 
The rate impact for transmission customers if the transfer of the transmission assets is approved, 
will be reflected in OATT rates in 2027 based on a 2026 Cost Allocation Study (“CAS”) and in 
2030 based on a 2029 CAS, as estimated in Table 7. 
 

Table 7 
Total Rate Impact for Services in Maritime Electric’s OATT 

Services 
Schedule 
in OATT Reference 

Approved 
OATT Rates 

($/MW-month) 
per UE22-04 

2027 OATT Rates 
($/MW-month) 

Adjusted to 
Reflect 2026 

Investments in 
Bedeque 

2030 OATT Rates 
($/MW-month) 

Adjusted to 
Reflect 2029 

Investments in 
Bedeque 

Total (%) 
Change 

to 
Approved 

Rates 

Scheduling, System Control and 
Dispatch 

1 
Appendix 

F 
96.56 96.45 96.07 -0.5 

Reactive Supply and Voltage 
Control from Generation Sources 

2 
Appendix 

H 
70.65 70.3 69.23 -2.0 

Regulation (Automatic Generation 
Control)a 

3(a) NB OATT 8,210.57 8,210.57 8,210.57 n/a 

Load Following a 3(b) NB OATT 8,175.68 8,175.68 8,175.68 n/a 

AGC and Load Following for Non-
Dispatchable Wind a 

3(c) NB OATT $0.44/MWh $0.44/MWh $0.44/MWh n/a 

Energy Imbalance 4 
Section 

6.3 
n/a n/a n/a n/a 

Operating Reserve – Spinning a 5 NB OATT 8,164.06 8,164.06 8,164.06 n/a 

Operating Reserve – Supplemental 
(10 minute) a 

6(a) NB OATT 3,908.48 3,908.48 3,908.48 n/a 

Operating Reserve – Supplemental 
(30 minute) a 

6(b) NB OATT 3,908.48 3,908.48 3,908.48 n/a 

Point-to-Point Transmission Service 7 and 8 
Appendix 

D 
3,831.93 3,917.32 4,182.14 9.1 

Non-Capital Support Charge Rate 9 
Section 

8.0 
1.77% 1.74% 1.65% -6.8 

Residual Uplift 10 
Section 

6.3 
n/a n/a n/a n/a 

Network Transmission Service Att. H 
Appendix 

E 
3,831.93 3,917.32 4,182.14 9.1 

a. Rates shown are taken directly from the NB Power OATT, effective January 1, 2019, and are provided for 
reference. 

 
The rate impact for distribution customers will depend on timing of GRAs and their ultimate 
approval by the Commission. Table 8 is a forecast annual rate impact and annual customer cost 
for a benchmark residential customer and general service customer, based on the annual capital 
investments set out in Table 1 of the Application. 
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Table 8 

Annual Rate Impact of Transmission Assets on Distribution Customer Rates and Cost 

Year 

Annual 
Revenue ($) 
Requirement 

A 

80.5% to 
Maritime 
Electric 

Customersa 

B = A x 80.5% 

Forecast Sales 
(kWh)b 

C 

Cost per 
kWh 

D = B / C 

Annual Cost ($) 
Residential 

using 650 kWh 
per month 

E = D x 650 kWh 
x 12 mos 

Annual Cost ($) 
GS using 10,000 
kWh per month 

F = D x 10,000 
kWh x 12 mos 

2023 14,000 11,000 1,391,749,000   0.00001   0.08   1.20 

2024 32,000 26,000 1,412,245,000   0.00002   0.16   2.40 

2025 33,000 27,000 1,431,087,000   0.00002   0.16   2.40 

2026 255,000 205,000 1,454,557,000   0.00014   1.09   16.80 

2027 724,000 583,000 1,478,412,000   0.00039   3.04   46.80 

2028 1,016,000 818,000 1,502,657,000   0.00054   4.21   64.80 

2029 1,050,000 845,000 1,527,301,000   0.00055   4.29   66.00 

2030 1,026,000 826,000 1,552,349,000   0.00053   4.13   63.60 

a. Based on Maritime Electric forecast average prorata share of OATT Revenue Requirement from 2022 to 2025. 
b. GRA Forecast 2023 - 2025 kWh GRA sales forecast plus 1.64 per cent average annual growth from 2026 to 2030 

per load forecast. 

 
The underlying calculations, inputs and assumptions for Tables 7 and 8 are provided in electronic 
format. 
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2018 Circuit Switcher Failure Summary 

 

The Circuit Switcher CS1 for Reactor 1 in Bedeque Substation failed at 10:57:48 PM on 

July 27th, 2018. The interrupters on Phase B and C of CS1 exploded as shown in the 

picture below. 

The protective relay events indicated that CS1 started suspicious operations from 

10:27:43 PM.  The CS1 failure resulted in the 138 kV Y101/Cable 1 tripped and locked 

out in both Murray Corner Substation, NB and Bedeque Substation, PEI.  

 

 

 

The two interrupters that failed on the CS1 were original equipment that came with the 

unit when it was new. In 2002, the third interrupter on A phase was replaced after it failed 

during a fault. 
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Based on the preliminary investigation the following steps were taken. 

 

1. Emergency repairs of the circuit switcher CS1 were arranged with S&C’s emergency 
stock out of Toronto and two new interrupters were received August 1, 2018 
 

2. With these two new interrupters together with one in MECL’s stock, all three units on 
the circuit switcher CS1 were replaced.  

 
 

3. Based on the protection investigation, the Circuit Switcher CS1 showed misaligned 
phase operations about 7 minutes prior to the failure of the two interrupters. The 
weather condition, especially high humidity, could be one of the contributing factors  
of the failure. 
 

4. Additional spare interrupters were ordered outside of S&C’s emergency stock which 
decreased the price of the spare units. It was decided to order three interrupters to 
cover the two S&C Circuit Switchers in service at Bedeque substation. 
 

5. A transformer/reactor engineering consultant (van Kooy Transformer Consultant 
Services Inc.) was contacted to review the results along with the latest fault numbers 
to assess the impact of the CS1 failure on the Reactor 1.  
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2018 Rector 1 Inspection & Testing 

An oil sample was taken from Reactor 1 and the results were concerning due to the 

extended fault that Reactor 1 saw during the CS1 failure. 

Based on the gas in the oil samples the consultant recommended that an internal 

inspection be completed.  MECL went out for pricing for two transformer contactors for 

the inspection. 

While the contractor was mobilizing,  a second sample was taken and the results were 
improved but an inspection was still required based on the fault levels and duration of the 
event. The disparity between the two samples drawn may be due to the fact that there 
was a significant fault near the top of Reactor 1 and the oil had not had a chance to mix 
sufficiently to be carry the elevated gases to the lower tank sampling point. The oil is 
circulated in the tank by convention and takes time to cycle trough the reactor. 
 
It was determined that the oil would only need to be lowered to just above the core which 

would greatly reduce the amount of oil required to be replaced and also the transformer 

would not need to be degasified. 

During the internal inspection at the top of the Reactor tank, no evidence of arcing or 
overheating were observed. However some other issues were observed: 
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Flaking Paint 
 

 
 

The paint was flaking off and peeling from the corona shields between the bushings and the top 

end frame support structure was evident in multiple locations. Certainly, paint chips in the oil is 

not a good thing but this condition had no bearing on the failure. All the loose paint chips were 

removed and the covers were cleaned. 

 

Broken Fiber Rods 
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Fibre bolts used to secure the shields were found broken leaving the corona shields to potentially 

slip out of position between the bushings and the top end frame support. It is believed this was 

long standing issue caused by internal vibration. This condition was rectified before the Reactor 

was returned to service with new fiber rods. 

 

After these repairs were completed the Reactor was closed up and the unit was topped up with 

new oil. The old oil had to be disposed of because of a low level PCB concentration. 

 
Once Reactor 1 was topped up a complete series of High Voltage tests were completed by 

MECL all of which passed. 

 
Based on the inspection and testing of the Reactor and repaired Circuit switcher,  both were 

returned to full service . 

 
Cost for repairs. 

Cost associated with this work are as follows: 

Labour   $     18,681,75  

Transportation   $       8,575.00  

Purchases  $   121,930.88  

  

Subtotal:  $   149,124.63  

HST:   $     22,368.69  

   
Estimated 
Total:   $   171,493.32  
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Recommendations: 

In the final report the Transformer consultant (see attachment) also recommended the 

following for consideration.” Notwithstanding, looking at the oil test history of this Reactor, 

it is clear that the device is approaching end of life. The levels of Carbon Monoxide and 

Carbon Dioxide have been slightly to moderately elevated for some time. This is a 41 

year old device and should be on the list for near future replacement. I would suggest a 

planned replacement in the next 2 to 3 years.” 

Although the Circuit switcher was not part of the consultants report MECL would 

recommend the replacement of the circuit at the same time as the CS1 is 30 years old 

and will need to be designed for the new reactor based on current system requirements. 

MECL would suggest that PEIEC uses an Electrical Consultant such as Strum 

Engineering or CBCL for the Reactor and  Circuit Switcher specification, tender evaluation 

and final commissioning. MECL will work with the consultant to ensure that the reactor 

and associated equipment will integrate with our system properly. 

Based on this MECL has put together an estimate for PEIEC  to replace the Reactor and 

Circuit Switcher for Cable #1 in a couple of years. The cost of the consultant is not 

included in the estimate below.   

This estimate is based on civil works, equipment purchases and MECL completing 

connections and final testing review before connected to the system. 

 

Reactor 1 (R1)   Equipment- $1,300,000 

    Civil Works-   $100,000 

      $1,400,000 

Circuit Switcher (CS1)  Equipment- $140,000 

    Civil Works-   $140,000 

         $280,000 

Project Total -$1,680,000 

 

 

 





 van Kooy                          Ph. 905 308-9888    
Transformer Consulting Services Inc.      Email  john@vankooy.com 

                                                                    web site www.vankooy.com 

________________________________________________________________________ 

                       Sept 17, 2018 

 

To:  Paul Cyr, Michaels Arthurs - Maritime Electric 

 

Subject: Bedeque 30000 kVA Shunt Reactor 

 GE S# 289066, Manufactured in 1977 

 Report on Internal Inspection Findings 

 

After the failure of the circuit switcher, abnormally elevated currents flowed through the 

shunt reactor. The Gas Detector Relay filled with free gas. 

 

There were two oil samples taken for Dissolved Gas in Oil Analysis after the failure 

event.  One sample, taken from the gas detector relay at the top of the reactor has 

extremely high levels of combustible gases, the other sample taken from a valve at the 

bottom of the reactor has slightly elevated levels in relation to previous sample results.   

 

The transformer has been out of service since the circuit switcher failure. 

 

Prudently, oil was lowered in the main tank to the top of the core and coil assembly and 

an internal inspection was performed. 

 

Summary of Dissolved Gas in Oil (DGA) Data, parts per million concentration  

 
DATE Hydrogen Methane Ethylene Ethane Acetylene Carbon  

Monoxide 

Carbon 

Dioxide 

Oxygen Nitrogen 

 H2 CH4 C2H4 C2H6 C2H2 CO CO2 O N 
5 Oct 2016 71 9 10 3 1 693 5287 19274 67778 

25 Sep 2017 97 11 13 4 1 904 6764 17015 71566 

9 Apr 2018 47 9 11 3 1 639 5399 20278 65005 

6 Aug 2018 95 52 63 12 1 876 7007 17239 69524 

6 Aug 2018 317871 198311 14357 521 723 13054 7747 63979 274396 

Internal insp.          

28 Aug 2018 66 38 48 9 1 631 5262 13391 53766 

28 Aug 2018 46 34 46 9 1 527 4879 16055 55632 

          

          

Threshold Norm* 100 120 50 65 3 850 3750 na na 

*- Upper level of normal levels for a transformer of this size, age and application 

 

The disparity between the two samples drawn on Aug 6 soon after the fault may have 

been explained by a significant fault near the top of the Reactor and the oil had not had a 

chance to mix sufficiently to be carry the elevated gases to the lower tank sampling point.   

 

 

http://www.vankooy.com/
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The 2 subsequent samples, again one from the top and one from the bottom of the tank 

were drawn well after the fault and certainly any significant fault gases would have had 

the opportunity to become well dispersed in the total volume of oil.  Neither of these 

results show significant fault gases. 

 

What we have is one very bad DGA result that was not confirmed with subsequent 

testing.  Although I have never seen this before, I believe the very high result can be 

discounted. 

 

Internal Inspection 

 

During the internal inspection at the top of the Reactor tank, no evidence of arcing or 

overheating were observed.  Certainly only a small percentage of the total entire core and 

coil assembly was inspected but lack of evidence for a dielectric event is a positive sign. 

 

Some issues were observed, one which can be rectified inside the tank, but in my opinion 

these anomalies are long standing and not a results of the recent failure event.  

 

Flaking Paint 

 

 
 

Flaked off and peeling paint on shields between the bushings and the top end frame 

support structure was evident in multiple locations.  I expect this is an OEM paint 

adherence problem this has been a long standing unseen issue and not caused by the 
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recent failure event.  Certainly paint chips in the oil is not a good thing but this condition 

has not lead to failure. 

 

Broken Fibre Bolts 

 

Fibre bolts used to secure the shields have broken leaving the shields to potentially slip 

out of position between the bushings and the top end frame support.  I believe this to 

again be a long standing issue caused by internal vibration.  This condition should be 

rectified before the Reactor is returned to service. 
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Conclusions 

 

If we ignore the very high DGA result from Aug 8 which inexplicably could not be 

validated by subsequent testing, and further based on the lack of arcing and overheating 

damage noted during the internal inspection, I believe the transformer is suitable for re-

energization. 

 

Repeat Capacitance and Power Factor testing of the Bushings and compare to the bushing 

nameplates and previous test results. 

 

Notwithstanding, looking at the oil test history of this Reactor, it is clear that the device is 

approaching end of life.  The levels of Carbon Monoxide and Carbon Dioxide have been 

slightly to moderately elevated for some time.  This is a 41 year old device and should be 

on the list for near future replacement. I would suggest a planned replacement in the next 

2 to 3 years. 

 

 

Regards, 
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INV0020173PEI Energy Corporation
03/31/2013

Customer ID Payment Terms

Description

Bill To:

Date
Page

PO Box 2000
Charlottetown PE    C1A 7N8

Invoice Number

PO Box 1328, 180 Kent Street
Charlottetown PE  C1A 7N2
www.maritimeelectric.com
Toll Free 1.800.670.1012

Billing for Cable Contingency Fund

COD
HST Registration Number
HST #R121119789

  $ 438,472.10 Microwave Radio Replacement

$ 3,171,072.23 2012 Cable Leak Repairs

$ 3,609,544.33 

$ 3,790,021.55 

Subtotal

Total Due

Interest will be charged on overdue accounts at the rate of 1.65% per month.

Please detach the bottom portion of this invoice and return with your payment

Maritime Electric
PO Box 1328
Charlottetown PE  C1A 7N2

to:

Invoice Number:
Amount Due:
Customer Number:
Customer Name:

INV0020173

PEIEN001
PEI Energy Corporation

$ 3,790,021.55

$ 180,477.22 GST
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