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Q. (CA-NP-43, footnote 1, Order No. P.U. 32(2007), p.39) On page 39 the Board states 1 

“The Board does not accept that the establishment of distribution and reliability 2 

service standards as proposed by the Consumer Advocate is necessary at this time, 3 

given the existing regulatory oversight and the generally positive reliability 4 

measures reported for NP’s system. However the Board is interested in exploring 5 

the possible application of the CEA standard performance indicators which are 6 

currently being developed to existing regulatory reporting requirements. To that 7 

end, once the CEA standards are finalized and accepted, the Board will require NP 8 

to report as to how these standards could be used in this Province. This may assist 9 

the Board in considering whether further action in relation to reliability and service 10 

quality standards is warranted.”  11 

 12 

 a) Please confirm that the Board ruled out the distribution and reliability service 13 

standard “at this time”, meaning 11 years ago. 14 

 15 

 b) Have the CEA standards referred to by the Board been finalized? If so, please 16 

file supporting documentation. 17 

 18 

 c) Please file a copy of NP’s report on how the CEA standards could be used in this 19 

Province and the Board’s response in considering whether further action in 20 

relation to reliability and service quality standards is warranted.  21 

  22 
A. a)  Newfoundland Power confirms the Board deemed a distribution and reliability 23 

service standard as being unnecessary in 2007 as it was “not persuaded that the 24 

establishment of a formal Distribution and Reliability Service Standard as proposed 25 

by the Consumer Advocate will provide incremental value to consumers, the utility or 26 

the Board at this time.”1  Ultimately, the Board concluded that it “is satisfied that its 27 

current regulatory framework has adequate processes and requirements in place to 28 

monitor reliability and service quality.”2  In Newfoundland Power’s view, the 29 

findings of the Board in 2007 continue to be relevant today.  For more information, 30 

see response to Request for Information CA-NP-043. 31 

 32 

 b)  The development of CEA standards referenced in Order No. P.U. 32 (2007) relate to 33 

2 performance indicators that were introduced by the CEA in 2012: (i) Customer 34 

Hours of Interruption per Kilometer (“CHIKM”); and (ii) Customers Interrupted per 35 

Kilometer (“CIKM”).  Unlike SAIDI and SAIFI, these indices are based on 36 

kilometers of line and provide a better understanding of plant condition.  These 37 

measures were introduced as part of Newfoundland Power’s Distribution Reliability 38 

Initiative in the Company’s 2015 Capital Budget Application.  The Board approved 39 

this application, including expenditures under the Distribution Reliability Initiative, in 40 

Order No. P.U. 40 (2014). 41 

 

                                                 
1  See Order No. P.U. 32(2007), p.37 et. seq. 
2  Ibid. 
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  A copy of the Distribution Reliability Initiative report filed with the 2015 Capital 1 

Budget Application is provided as Attachment A to this response. 2 

 3 

  In 2013, the CEA issued a white paper detailing additional indices.  A copy of this 4 

white paper is provided as Attachment B to this response.  For the most part these 5 

new indices require smart metering or an Outage Management System (“OMS”). 6 

Newfoundland Power is in the process of implementing a new OMS and will assess 7 

the use of the new indices as part of that process.   8 

 9 

 c)  See responses (a) and (b) above. 10 
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1 

1.0 Introduction 

The Distribution Reliability Initiative is a capital project focusing on the reconstruction of the 
worst performing distribution feeders.  Customers on these feeders experience more frequent and 
longer duration outages than the majority of customers. 

Newfoundland Power manages system reliability through capital investment, maintenance 
practices and operational deployment.  On an ongoing basis, Newfoundland Power examines its 
actual distribution reliability performance to assess where targeted capital investment is 
warranted to improve service reliability. 

The process used by Newfoundland Power to identify which distribution feeders will benefit 
from targeted capital investment involves (i) calculating reliability performance indices for all 
feeders, (ii) analysing the reliability data for the worst performing feeders to identify the cause of 
the poor reliability performance and (iii) where appropriate complete engineering assessments 
for those feeders where poor reliability performance cannot be directly related to isolated events 
that have already been addressed.  The decision to make capital investment to improve the 
reliability performance of the worst performing feeders is based upon the engineering 
assessments completed as part of the process. 

2.0 Background 

Previously Newfoundland Power identified its worst performing feeders exclusively on the basis 
of System Average Interruption Duration Index (“SAIDI”), System Average Interruption 
Frequency Index (“SAIFI”) and customer minutes of outage.1  These are the indices most 
commonly used in Canada and are reflective of the overall system condition.2  SAIDI and SAIFI 
are used to rank the reliability performance of distribution feeders on the impact outages have on 
individual customers.  However, it is recognised that relying solely on these indices to identify 
worst performing feeders can lead to overlooking smaller feeders with chronic issues.3 

In 2012 the Canadian Electricity Association began reporting on 2 additional indices; Customer 
Hours of Interruption per Kilometer (“CHIKM”) and Customers Interrupted per Kilometer 
(“CIKM”).4  CHIKM and CIKM are used to rank the reliability performance of distribution 
feeders on the length of line exposed to the outage.  These indices tend to be more reflective of

1  System Average Interruption Duration Index (SAIDI) is calculated by dividing the number of customer-outage-
hours (e.g., a two hour outage affecting 50 customers equals 100 customer-outage-hours) by the total number of 
customers in an area.  Distribution SAIDI records the average hours of outage related to distribution system 
failure.  System Average Interruption Frequency Index (SAIFI) is calculated by dividing the number of 
customers that have experienced an outage by the total number of customers in an area.  Distribution SAIFI 
records the average number of outages related to distribution system failure.  

2  Over the period 1999 to 2011 Newfoundland Power spent approximately $17.5 million on Distribution 
Reliability Initiative projects almost exclusively in rural areas of its service territory. 

3  Smaller feeders will have fewer customers than larger feeders and as a result outages of similar duration will 
involve less customer minutes of outage. 

4  Customers Interrupted per Kilometer (CIKM) is calculated by dividing the number of customers that have 
experienced an outage by the kilometres of line.  Customer Hours of Interruption per Kilometer (CHIKM) is 
calculated by dividing the number of customer-outage-hours by the kilometres of line. 
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infrastructure condition and better identify issues associated with shorter feeders.  Similar to 
SAIDI and SAIFI, CHIKM and CIKM are used to rank worse performing feeders that require 
further analysis of reliability data, and where appropriate, complete engineering assessments to 
determine if targeted capital investment is warranted to improve service reliability. 

Newfoundland Power’s has incorporated CIKM and CHIKM into its reliability analysis in this 
report.5  Appendix A contains the 5-year average distribution reliability data, excluding 
significant events, for the 15 worst performing feeders based on data for 2009 to 2013 utilizing 
SAIDI, SAIFI, customer minutes, CIKM and CHIKM. 

Appendix B contains a summary of the assessment carried out on each of the feeders listed in 
Appendix A. 

3.0 Project Description 

The examination of the worst performing feeders, as listed in Appendix A and Appendix B has 
resulted in Distribution Reliability Initiative work being proposed on 2 St. John’s distribution 
feeders, KBR-10 and MOL-09. 

A detailed engineering assessment of each distribution feeder is included in Appendix C and 
Appendix D to this report. 

Table 1 summarizes the reliability data for each of the 2 distribution feeders. 

Table 1 
Distribution Interruption Statistics 

5-Years to December 31, 2013

Feeder Customers SAIFI SAIDI CHIKM CIKM 
KBR-106 
MOL-097 

950 
1,930 

1.21 
1.73 

2.20 
2.13 

313.0 
403.4 

172.3 
327.2 

Company Average - 1.12 1.68 57.3 44.5 

Table 1 clearly demonstrates that distribution feeders KBR-10 and MOL-09 are not outliers from 
the Company average for SAIDI and SAIFI.  When you consider customer interruptions and 
circuit length it is clear that these 2 distribution feeders are outliers from the Company average 

5  It is anticipated that by using indices that consider customer interruptions and circuit length that the worst 
performing feeders will be found in urban settings where the Company has older poles and associated 
infrastructure. 

6  KBR-10 is ranked 6th in terms of CHIKM and 12th in terms of CIKM.  The condition of the aerial cables along 
Kings Bridge Road and the complexity associated with replacement following an in service failure is the basis 
of the decision to upgrade this section of KBR-10 in 2015. 

7  MOL-09 is ranked 1st in terms of CHIKM and 3rd in terms of CIKM. 
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for CHIKM and CIKM.  An analysis of the outage data reveals that equipment failure has been 
the cause of most of the outages experienced.  Both feeders are constructed from some of the 
oldest poles and related infrastructure in service in the City of St. John’s.8 

4.0 Project Cost 

The estimate to complete all work associated with the 2015 Distribution Reliability Initiative 
project is $863,000.  Table 2 provides a detailed breakdown of the total project cost by 
distribution feeder. 

Table 2 
Project Cost 

Description KBR-10 MOL-09 Total 
Engineering 15,000 43,000 58,000 
Labour - Contract 56,000 211,000 267,000 
Labour - Internal 57,000 137,000 194,000 
Material 33,000 107,000 140,000 
Other 50,000 154,000 204,000 

Total 211,000 652,000 863,000 

8  The average age of poles that comprise these 2 distribution feeders is 47 years for KBR-10 and 37 years for 
MOL-09.  The average age of poles for the entire Company is 27 years.  The poles on these 2 feeders are 
significantly older than the average pole used throughout the Company. 
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A-1 

Unscheduled Distribution Related Outages 
Five-Year Average 

2009-2013 
Sorted By Customer Minutes of Interruption 

Feeder 

Annual 
Customer 

Interruptions 

Annual 
Customer Minutes 

of Interruption 

Annual 
Distribution 

SAIFI 

Annual 
Distribution 

SAIDI 
DLK-03 2,532 466,006 1.95 5.98 
KEN-04 6,186 456,537 2.41 2.96 
KEN-03 5,694 443,433 2.09 2.72 
GLV-02 2,284 425,622 1.53 4.74 
DOY-01 3,582 417,383 2.13 4.14 
GBY-03 3,209 388,540 4.17 8.42 
CHA-02 4,981 379,453 2.11 2.68 
DUN-01 1,890 366,002 1.91 6.18 
SUM-01 3,591 363,405 1.99 3.35 
RRD-09 4,221 362,935 2.23 3.20 
HWD-07 4,503 362,328 1.74 2.34 
GFS-02 4,937 360,067 3.06 3.73 
BOT-01 2,560 355,644 1.52 3.51 
GFS-06 3,709 337,154 2.12 3.21 
LEW-02 1,889 324,545 1.29 3.69 

     
Company Average  918  82,398 1.12 1.68 
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A-2 

Unscheduled Distribution Related Outages 
Five-Year Average 

2009-2013 
Sorted By Distribution SAIFI 

Feeder 

Annual 
Customer 

Interruptions 

Annual 
Customer Minutes 

of Interruption 

Annual 
Distribution 

SAIFI 

Annual 
Distribution 

SAIDI 
GBY-03 3,209 388,540 4.17 8.42 
GBY-02 2,831  201,360 3.10 3.68 
GFS-02 4,937  360,067 3.06 3.73 
MSY-03 4,294  303,488 3.05 3.59 
FER-01 1,806 170,049 2.82 4.43 
GIL-01 2,737  245,803 2.71 4.06 
LAU-01 1,830  140,962 2.63 3.37 
CAB-01 3,294  248,357 2.61 3.29 
MOB-01 3,741  156,372 2.58 1.79 
GBY-01 1,565  156,097 2.53 4.20 
KEN-04 6,186 456,537 2.41 2.96 
HUM-09 1,283  160,593 2.23 4.65 
RRD-09 4,221  362,935 2.23 3.20 
DOY-01 3,582  417,383 2.13 4.14 
MOL-06 2,903  312,687 2.13 3.82 

     
Company Average 918  82,398 1.12 1.68 
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A-3 

Unscheduled Distribution Related Outages 
Five-Year Average 

2009-2013 
Sorted By Distribution SAIDI 

Feeder 

Annual 
Customer 

Interruptions 

Annual 
Customer Minutes 

of Interruption 

Annual 
Distribution 

SAIFI 

Annual 
Distribution 

SAIDI 
GBY-03  3,209  388,540 4.17 8.42 
DUN-01 1,890 366,002 1.91 6.18 
DLK-03 2,532 466,006 1.95 5.98 
SUM-02  636  205,189 1.05 5.65 
SCR-01  4  321,685 1.23 5.54 
LGL-02  1,091  197,685 1.73 5.23 
RVH-02  175  46,712 1.14 5.06 
GLV-02  2,284  425,622 1.53 4.74 
HUM-09  1,283  160,593 2.23 4.65 
FER-01  1,806  170,049 2.82 4.43 
GBY-01  1,565  156,097 2.53 4.20 
BUC-02  135  40,260 0.85 4.19 
DOY-01  3,582  417,383 2.13 4.14 
ABC-01  1,373  193,747 1.76 4.14 
NCH-02  739  162,430 1.11 4.08 

       
Company Average  918  82,398 1.12 1.68 

CA-NP-145, Attachment A 

Page 9 of 49



 
4.1 Distribution Reliability Initiative  NP 2015 CBA 
 

A-4 

 

Unscheduled Distribution Related Outages 
Five-Year Average 

2009-2013 
Sorted By Distribution CHIKM 

Feeder 
Annual Distribution 

CHIKM 
MOL-09 403.4 
MOL-04 357.2 
KBR-02 326.3 
KBR-01 325.3 
SLA-09 317.2 
KBR-10 313.0 
KEN-03 306.9 
GFS-02 275.2 
KEN-04 269.3 
HWD-07 241.6 
MOL-06 234.4 
MOL-08 232.6 
PEP-01 197.4 

HUM-09 194.9 
RRD-09 186.9 

  
Company Average 57.3 
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A-5 

 

Unscheduled Distribution Related Outages 
Five-Year Average 

2009-2013 
Sorted By Distribution CIKM 

Feeder Annual Distribution CIKM 
RRD-09 582.0 
GFS-02 452.8 
MOL-09 327.2 
KEN-03 236.4 
KEN-04 218.9 
KBR-01 192.1 
KBR-02 185.2 
MOL-04 180.3 
HWD-07 180.1 
SLA-09 178.5 
RVH-02 175.0 
KBR-10 172.3 
MOL-08 171.5 
KBR-04 167.3 
GOU-01 156.1 

  
Company Average 44.5 
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B-1 

Worst Performing Feeders 
Summary of Data Analysis 

Feeder Comments 
ABC-01 Reliability statistics were driven by a broken conductor related event 

in February 2010 and a faulted lightning arrestor in 2010.  There was 
also a sleet related incident in 2011.  No work is required at this time. 
 

BOT-01 Reliability statistics in 2010 were poor due to damage caused by a 
vehicle accident. In 2013 trees falling across the line during a wind 
storm contributed to poor reliability.  No work is required at this time. 
 

BUC-02 Reliability problems in 2008 were due to 3 insulator failures in 2008.  
Insulators were replaced in 2009.  There were 2 incidents of broken 
conductor in 2011 and a problem with a tree contacting the line in 
2013.  No work is required at this time. 
 

CAB-01 Reliability was poor in 2012 principally due to 2 separate tree related 
incidents.  A wind storm in 2013 also contributed to poor reliability. 
No work is required at this time. 
 

CHA-02 Reliability statistics were driven by a single broken insulator event in 
June 2009.  No work is required at this time. 
 

DLK-03 Reliability statistics were driven by a broken conductor in November 
2009, a single weather related event in 2011 and several incidents of 
trees contacting the line in 2013.  No work is required at this time. 
 

DOY-01 Overall reliability statistics on this feeder have been impacted by 
feeder unbalance caused by a number of long single-phase taps.  The 
poor average statistics are also driven by weather related events in 
each of 2009, 2010 and 2012.  Work is planned under the 2014 Feeder 
Additions for Load Growth project to address the single-phase taps 
issue.  No further work is required at this time. 
 

DUN-01 Poor reliability statistics were driven by a broken pole in 2009.  
Reliability improved greatly in 2010 and 2011.  Poor reliability in 
2012 was due to vegetation issues.  No work is required at this time. 
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B-2 

Worst Performing Feeders 
Summary of Data Analysis 

Feeder Comments 
FER-01 Reliability statistics were driven by a tree related event in 2009.  No 

work is required at this time. 
GBY-01 

 
GBY-01 has had good reliability over the years.  A lightning related 
event resulted in poor overall reliability in 2012.  In addition a tree 
contacted the line in late 2013. No work is required at this time. 
 

GBY-02 GBY-02 has had good reliability over the years.  A wind related event 
resulted in poor overall reliability in 2012.  No work is required at this 
time. 
 

GBY–03 Reliability statistics were driven by isolated weather related events in 
each of 2009, 2010, 2011 and 2013.  This feeder had significant 
upgrades as part of the 2011 Rebuild Distribution Lines project.  No 
work is required at this time. 
 

GFS-02 Reliability statistics were driven by a tree related event in October 
2009 and storm damage in November 2013.  This feeder is one of the 
Company’s worst performing from an interruption per kilometer 
perspective.  An engineering assessment is required to determine if 
this feeder should be included for rebuilding in a future capital budget. 
 

GFS-06 Reliability problems relate to vegetation issues in 2009 and 2011. A 
storm in November 2013 also contributed to reduced reliability 
statistics.  No work is required at this time. 
 

GIL-01 
 

Reliability statistics were driven by a tree related event in October 
2010 and blizzard conditions in December 2013.  This feeder is one of 
the Company’s worst performing from an interruption per kilometer 
perspective.  An engineering assessment is required to determine if 
this feeder should be included for rebuilding in a future capital budget. 
 

GLV-02 Poor reliability statistics in 2010 were due to problems accessing the 
line through Terra Nova Park in response to a tree related event.  A 
sleet storm in 2012 impacted reliability as well as a vegetation related 
incident in 2013.  No work is required at this time. 
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B-3 

Worst Performing Feeders 
Summary of Data Analysis 

Feeder Comments 
GOU-01 Reliability statistics were driven by a wind related event in 2010 and 

broken conductor in December 2013.  No work is required at this 
time. 
 

HUM-09 
 

Reliability statistics were driven by a tree related event in 2010 and a 
failed lightning arrestor in 2013.  This feeder is one of the Company’s 
worst performing from an interruption per kilometer perspective.  An 
engineering assessment is required to determine if this feeder should 
be included for rebuilding in a future capital budget. 
 

HWD-07 
 

Reliability statistics were driven by a failed cut-out in 2010 and issues 
related to high winds in February 2013 and December 2013.  This 
feeder is one of the Company’s worst performing from an interruption 
per kilometer perspective.  An engineering assessment is required to 
determine if this feeder should be included for rebuilding in a future 
capital budget. 
 

KBR-01 
 

Reliability statistics were driven by a wind related outage in 2009 and 
a broken pole caused by a vehicle accident in 2011.  This feeder is one 
of the Company’s worst performing from an interruption per 
kilometer perspective.  An engineering assessment is required to 
determine if this feeder should be included for rebuilding in a future 
capital budget. 
 

KBR-02 
 

Reliability statistics were driven by 3 incidents of equipment failure 
over the 2009 to 2013 period.  This feeder is one of the Company’s 
worst performing from an interruption per kilometer perspective.  An 
engineering assessment is required to determine if this feeder should 
be included for rebuilding in a future capital budget. 
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B-4 

Worst Performing Feeders 
Summary of Data Analysis 

Feeder Comments 
KBR-04 

 
Reliability statistics were driven by 2 tree related incidents, one in 
2010 and one in 2013.  This feeder is one of the Company’s worst 
performing from an interruption per kilometer perspective.  An 
engineering assessment is required to determine if this feeder should 
be included for rebuilding in a future capital budget. 
 

KBR-10 
 

Over the period 2009 to 2013 this feeder has had 6 feeder level 
outages due to equipment failure.  The condition of the aerial cable 
along Kings Bridge Road is of particular concern.  An engineering 
assessment determined work is required in 2015. 
 

KEN-03 
 

KEN-03 has had good reliability over the years. A sleet storm in 2009, 
a broken insulator in 2012 and issues which occurred with a new pole 
installation in 2013 led to reduced reliability.  This feeder is one of the 
Company’s worst performing from an interruption per kilometer 
perspective.  An engineering assessment is required to determine if 
this feeder should be included for rebuilding in a future capital budget. 
 

KEN-04 KEN-04 has had good reliability over the years.  Two events, a pole 
hit by a vehicle and a lightning strike resulted in poor overall 
reliability in 2012.  No work is required at this time. 
 

LGL-02 
 

Reliability statistics were driven by wind in 2010, salt spray and a 
broken conductor in 2013.  This feeder is one of the Company’s worst 
performing from an interruption per kilometer perspective.  An 
engineering assessment is required to determine if this feeder should 
be included for rebuilding in a future capital budget. 
 

LEW-02 
 

Reliability statistics were impacted by fallen trees contacting lines in 
2009 and 2011.  A pole hit by a vehicle resulted in poor reliability 
statistics in 2013. No work is required at this time. 
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B-5 

Worst Performing Feeders 
Summary of Data Analysis 

Feeder Comments 
MOB-01 

 
MOB-01 has had good reliability over the years.  Broken conductor in 
2011 and a broken pole and crossarm as a result of a vehicle accident 
in 2013 were the prime reasons for the poor reliability statistics 
experienced in recent years. No work is required at this time. 
 

MOL-04 MOL-04 has had good reliability over the years.  Several weather 
events resulted in poor overall reliability in 2012.  This feeder is one 
of the Company’s worst performing from an interruption per 
kilometer perspective.  An engineering assessment is required to 
determine if this feeder should be included for rebuilding in a future 
capital budget. 
 

MOL-06 
 

MOL-06 has had good reliability over the years.  Trees contacting the 
line caused problems in 2009 and 2013.  Broken conductor caused an 
extended outage in 2011.  This feeder is one of the Company’s worst 
performing from an interruption per kilometer perspective.  An 
engineering assessment is required to determine if this feeder should 
be included for rebuilding in a future capital budget. 
 

MOL-08 
 

Broken conductor in 2009 and 2010 and a broken insulator in 2012 
were the only significant issues on MOL-08.  This feeder is one of the 
Company’s worst performing from an interruption per kilometer 
perspective.  An engineering assessment is required to determine if 
this feeder should be included for rebuilding in a future capital budget. 
 

MOL-09 
 

Over the period 2009 to 2013 this feeder has had 6 feeder level 
outages due to equipment failure.  The feeder also had multiple 
outages to long taps due to equipment failure.  An engineering 
assessment determined work is required in 2015. 
 

MSY-03 
 

Reliability statistics were driven by a broken conductor event in each 
of 2012 and 2013.  No work is required at this time. 
 

CA-NP-145, Attachment A 

Page 17 of 49



 
4.1 Distribution Reliability Initiative  NP 2015 CBA 
 

B-6 

Worst Performing Feeders 
Summary of Data Analysis 

Feeder Comments 
NCH-02 Reliability statistics were driven by vegetation related event in 2011 

and problems during a wind storm in 2013.  No work is required at 
this time. 
 

PEP-01 
 

Reliability statistics were driven by broken conductor in September 
2010.  This feeder is one of the Company’s worst performing from an 
interruption per kilometer perspective.  An engineering assessment is 
required to determine if this feeder should be included for rebuilding 
in a future capital budget. 
 

RRD-09 Reliability problems were due to broken conductor in 2011.  This 
feeder is one of the Company’s worst performing from an interruption 
per kilometer perspective.  An engineering assessment is required to 
determine if this feeder should be included for rebuilding in a future 
capital budget. 
 

RVH-02 
 

Reliability problems were due to 2 events; a blizzard and a broken 
crossarm in 2011.  This feeder is one of the Company’s worst 
performing from an interruption per kilometer perspective.  An 
engineering assessment is required to determine if this feeder should 
be included for rebuilding in a future capital budget. 
 

SCR-01 Reliability statistics were driven by a wind related event in November 
2011 and a tree contacting the line in 2013.  No work is required at 
this time. 
 

SCT-02 Reliability problems were due a tree contacting the line in 2010.  No 
work is required at this time. 
 

SLA-09 Poor overall reliability is due to an underground cable fault in 2011.  
This feeder is one of the Company’s worst performing from an 
interruption per kilometer perspective.  An engineering assessment is 
required to determine if this feeder should be included for rebuilding 
in a future capital budget. 
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B-7 

Worst Performing Feeders 
Summary of Data Analysis 

Feeder Comments 
SUM-01 Three events, one involving salt spray and the other broken conductor 

resulted in poor overall reliability in 2012.  In 2013 an issue occurred 
with a broken insulator.  No work is required at this time. 
 

SUM-02 Reliability statistics were driven by 2 tree related events in May and 
December 2011 and a weather event in 2012.  No work is required at 
this time. 
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1.0 General 
 
The Distribution Reliability Initiative is a project that involves the replacement of deteriorated 
poles, conductor and hardware to reduce both the frequency and duration of power interruptions 
to the customers served by specific distribution feeders.  Distribution feeders are identified for 
evaluation based on an analysis of reliability statistics over the past 5 years.  Once identified, a 
detailed engineering assessment of the feeder is carried out to determine if any upgrade work is 
required.  The assessment looks at the physical condition of plant, the risk of failure and the 
potential impact to customers in the event of a failure. 
 
The 2015 Distribution Reliability Initiative identified the KBR-10 feeder as one the worst 
performing feeders on Newfoundland Power’s distribution system.  An engineering evaluation of 
the feeder was carried out in early 2014.  This report summarizes the findings of that evaluation 
and presents a plan to improve reliability on the feeder. 
 
2.0 KBR-10 Feeder 
 
The KBR-10 feeder is one of 12 distribution feeders originating from Kings Bridge Substation 
(“KBR”).  The feeder has ties to 3 other St. John’s feeders making it a critical feeder for 
transferring load between feeders when needed in the east end of the City.1 
 
KBR-10 is a 12.5 kV distribution feeder that was originally constructed in the early 1960’s 
serving approximately 950 customers.  The feeder leaves the substation located on Kings Bridge 
Road between Empire Avenue and Winter Avenue and extends south along Kings Bridge Road 
then splits to supply the east end of Gower Street and the east end of Water Street including 
Signal Hill and the Battery.  KBR-10 exits the substation underground with 750 MCM cross-
linked polyethylene (“XLPE”) cable before transitioning to overhead aerial cable on Kings 
Bridge Road.2  The first 700 meter section of the main trunk along Kings Bridge Road and 
Ordinance Street is aerial cable.  KBR-10 is 1 of 4 aerial cable feeders that are all attached to a 
single pole line along Kings Bridge Road.3  
 
The 600 meter 3-phase section extending down Gower Street as far as Prescott Street is 
constructed using 1/0 copper conductor.  The approximate 1.0 km section along Water Street and 
heading up Signal Hill through the Battery is also constructed using 1/0 copper conductor. 
 
All of the poles comprising KBR-10 are installed in the sidewalk immediately behind the curb.  
Due to the age of this part of the City of St. John’s, the homes and buildings along these streets 
are constructed along the edge of the sidewalk.  This has required the use of alley-arm 

                                                 
1  Load is transferred between feeders during planned work and during unplanned emergencies to minimize the 

frequency and duration of customer outages.  
2  Aerial cable is an insulated cable assembled from 3 separate single-phase cables bundled together around a 

messenger wire.  Aerial cables have wind and ice loading factors much larger than bare aluminum cable 
requiring larger poles with shorter span length.  Most of the Company’s aerial cable is more than 40 years old 
and is no longer a standard design for distribution feeders. 

3  Appendix C-1 includes a map showing the areas served by distribution feeder KBR-10. 
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construction for sections of the open wire 3-phase line to maintain clearance to homes and 
buildings.4 
 
3.0 Engineering Assessment 
 
Inspections have identified deterioration due to decay, splits and checks in the poles and 
crossarms, as well as deficiencies with guys, anchors, hardware and insulators on the feeder.  
Due to the proximity to the road, damage to the outer layers of the poles from vehicles and 
snowplows has impacted the structural integrity of the support structures.  In addition 2-piece 
insulators are still in use on the main trunk section of the feeder.  The 2-piece insulators have a 
documented high failure rate related to cement growth and are a particular concern on a heavily 
loaded urban feeder.5  Due to the age and condition of the support structures they are susceptible 
to damage when exposed to severe wind, ice and snow loading.  This distribution feeder was 
built to weather loading criteria that are less than the standard currently used for new 
construction. 
 
The most critical reliability issue with this feeder in recent years has been the aerial cable 
running along Kings Bridge Road and Ordinance Street.  The aerial cable has faulted twice in the 
past 3 years.6  The age and physical condition of the aerial cable makes it highly likely that there 
will be further cable faults experienced. 
 
The 1/0 copper conductor running along Gower Street as far as Prescott Street and along Water 
Street and heading up Signal Hill through the Battery is nonstandard and showing signs of 
deterioration.7 
 
Table 1 summarizes the reliability data for KBR-10 distribution feeder for the most recent 5-year 
period. 
 
 

Table 1 
KBR-10 Distribution Interruption Statistics 

5-Years to December 31, 2013 
 

 Customers SAIFI SAIDI CHIKM CIKM 
 950 1.21 2.20 313.0 172.3 
Company Average - 1.12 1.68 57.3 44.5 

 
                                                 
4  Alley-arm construction is when a crossarm and bracing is placed on one side of a pole to provide clearance 

from a building or vegetation.  The alley-arm structure appears to be an inverted “L”.  Appendix C-2, Figure 1 
includes a photograph of an alley-arm structure showing nonstandard framing and clearances.   

5  Since the 1960’s the term “cement growth” has been used to categorize a problem with premature failure of 
porcelain insulators.  The cement joining the 2 insulating discs grows over time placing stress on the porcelain 
that fails in tension by cracking. 

6  The condition of the aerial cable is such the refurbishment of KBR-10 should take place in advance of other 
distribution feeders with worse reliability indices.  Figure 2 of Appendix C-2 is a photograph of a faulted 
section of the KBR-10 aerial cable. 

7  Newfoundland Power no longer uses 1/0 copper conductor in new construction. 
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Table 1 clearly demonstrates that distribution feeder KBR-10 is not an outlier from the Company 
average for SAIDI and SAIFI.  Considering customer interruptions and circuit length it is clear 
that this distribution feeder is an outlier from the Company average for CHIKM and CIKM.  
Distribution feeder KBR-10 is constructed from some of the oldest poles and related 
infrastructure in service in the City of St. John’s.  This distribution feeder has reached a point 
where continued maintenance is no longer feasible and the feeder has to be rebuilt to current 
construction standards for continued safe and reliable operation. 
 
4.0 Recommendations 
 
The KBR-10 feeder is a critical part of the Company’s distribution system in the east end and 
downtown areas of St. John’s.  The majority of the reliability issues on this line are due to aging 
and substandard infrastructure and particularly the aerial cable running along Kings Bridge Road 
and Ordinance Street. 
 
To improve the performance and reliability of this feeder, it is recommended that: 
 

• The pole line along Kings Bridge Road and Ordinance Street be upgraded including the 
replacement of 24 deteriorated poles and 19 anchors;8  

 
• The nonstandard 1/0 copper conductor be replaced. The 25 spans of standard 3-phase 

open wire construction will be rebuilt with 477 mcm AASC conductor and the 26 spans 
of single-phase line will be rebuilt with 1/0 ASC conductor; 

 
• All remaining 2-piece insulators on the main trunk of KBR-10 feeder be replaced with 34 

kV clamp top insulators and V-brace crossarms; and 
 

• The existing aerial cable be replaced with standard 3-phase open wire construction. 
 
It is proposed to complete the required work in 2015 at an estimated cost of $211,000. 

                                                 
8  There are 413 poles on this distribution feeder.  The poles being replaced range in age from 26 to 47 years in 

service.  The primary reason for replacement of the younger poles is excessive loading and damage from 
vehicles and snow plows. 

CA-NP-145, Attachment A 

Page 24 of 49



 
4.1 Distribution Reliability Initiative  NP 2015 CBA 
 

 

Appendix C-1 
Map Showing Areas Serviced by KBR-10 

CA-NP-145, Attachment A 

Page 25 of 49



 
4.1 Distribution Reliability Initiative  NP 2015 CBA 
 

 1 

 
 

KBR 
Substation 

CA-NP-145, Attachment A 

Page 26 of 49



 
4.1 Distribution Reliability Initiative  NP 2015 CBA 
 

 

Appendix C-2 
Photographs of KBR-10 Feeder

CA-NP-145, Attachment A 

Page 27 of 49



 
4.1 Distribution Reliability Initiative  NP 2015 CBA 
 

2 

 
Figure 1 - KBR-10 Pole with Alley Arm Type Crossarm 
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Figure 2 - KBR-10 Faulted Aerial Cable 

 
 

 
Figure 3 - Pole Leaning Towards Traffic 
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Figure 4 - Loss of Pole Diameter at Base 
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Figure 5 - Guy Bent Towards Sidewalk 
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Figure 6 - Deteriorated Pole 
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Figure 7 – Aerial Cable Splice 
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1.0 General 
 
The Distribution Reliability Initiative is a project that involves the replacement of deteriorated 
poles, conductor and hardware to reduce both the frequency and duration of power interruptions 
to the customers served by specific distribution feeders.  Distribution feeders are identified for 
evaluation based on an analysis of reliability statistics over the past 5 years.  Once identified, a 
detailed engineering assessment of the feeder is carried out to determine if any upgrade work is 
required.  The assessment looks at the physical condition of plant, the risk of failure and the 
potential impact to customers in the event of a failure. 
 
The 2015 Distribution Reliability Initiative identified the MOL-09 feeder as one the worst 
performing feeders on Newfoundland Powers distribution system.  An engineering evaluation of 
the feeder was carried out in early 2014.  This report summarizes the findings of that evaluation 
and presents a plan to improve reliability on the feeder. 
 
2.0  MOL-09 Feeder 
 
The MOL-09 feeder is one of 8 distribution feeders originating from Molloy’s Lane Substation 
(“MOL”).  The feeder has ties to 5 other St. John’s feeders making it a critical feeder for 
transferring load between feeders in the City’s core when needed.1 
 
MOL-09 is a 12.5 kV distribution feeder that was originally constructed in the early 1970’s 
serving approximately 1,930 customers.  The feeder extends from the substation located on 
Topsail Road just east of Columbus Drive and heads east on Topsail Road and Cornwall Avenue.  
The feeder also has 3-phase lines extending down Craigmillar Avenue, Hamilton Avenue and 
Blackmarsh Road.2 
 
The main 3-phase trunk portion of MOL-09 on Topsail Road and Cornwall Avenue is 
approximately 1.8 km in length.  The conductor on this section of line is a mixture of 397 
Aluminum Conductor Steel Reinforced (“ACSR”), 4/0 Aluminum Alloy Stranded Conductor 
(“AASC”) and 477 Aluminum Stranded Conductor (“ASC”). 
 
There are 2 long 3-phase taps on Craigmillar Avenue, Hamilton Avenue and Blackmarsh Road.  
The Craigmillar Avenue section is approximately 1.0 km in length and has a tie point with SJM-
11 distribution feeder.  This entire section has 1/0 copper conductor. 
 
The Hamilton Avenue/Blackmarsh Road section is approximately 1.1 km in length.  There is 1/0 
copper conductor on Hamilton Avenue and 477 ASC on Blackmarsh Road.  There is a tie point 
with distribution feeder MOL-08 at the Hamilton Avenue and Blackmarsh Road intersection and 
a tie point with distribution feeder SJM-13 on Blackmarsh Road. 
 

                                                 
1  Load is transferred between feeders during planned work and during unplanned emergencies to minimize the 

frequency and duration of customer outages.  
2  Appendix D-1 includes a map showing the areas served by distribution feeder MOL-09. 
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There are also various sections of single-phase construction throughout the distribution feeder, 
half of which are within the first 0.9 km of the MOL-09 feeder. 
 
3.0 Engineering Assessment 
 
Inspections have identified deterioration due to decay, splits and checks in the poles and 
crossarms, as well as deficiencies with guys, anchors, hardware and insulators on the feeder.  
Due to the proximity to the road, damage to the outer layers of the poles from vehicles and 
snowplows has impacted the structural integrity of the support structures.  In addition 2-piece 
insulators are still in use on the main trunk section of the feeder.  The 2-piece insulators have a 
documented high failure rate related to cement growth and are a particular concern on a heavily 
loaded urban feeder.3  Due to the age and condition of the support structures they are susceptible 
to damage when exposed to severe wind, ice and snow loading.  This distribution feeder was 
built to weather loading criteria that are less than the standard currently used for new 
construction. 
 
The poles along the Topsail Road and Cornwall Avenue section of the line are heavily loaded.  
This heavy loading is a significant concern for failure along this section given the extent of the 
deterioration identified on some of the poles and importance of the line as a tie point with other 
feeders in the area.  
 
The 1/0 copper conductor running along Hamilton Avenue to Blackmarsh Road is substandard 
and showing signs of deterioration.  In addition to reliability concerns the substandard conductor 
impairs load transfer capability.  
 
Table 1 summarizes the reliability data for MOL-09 distribution feeder for the most recent 5-year 
period. 
 
 

Table 1 
MOL-09 Distribution Interruption Statistics 

5-Years to December 31, 2013 
 

 Customers SAIFI SAIDI CHIKM CIKM 
 1,930 1.73 2.13 403.4 327.2 
Company Average - 1.12 1.68 57.3 44.5 

 
 
Table 1 clearly demonstrates that distribution feeder MOL-09 is not an outlier from the Company 
average for SAIDI and SAIFI.  Considering customer interruptions and circuit length it is clear 
that this distribution feeder is an outlier from the Company average for CHIKM and CIKM.  
Distribution feeder MOL-09 is constructed from some of the oldest poles and related 

                                                 
3  Since the 1960’s the term “cement growth” has been used to categorize a problem with premature failure of 

porcelain insulators.  The cement joining the 2 insulating discs grows over time placing stress on the porcelain 
that fails in tension by cracking. 
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infrastructure in service in the City of St. John’s.  This distribution feeder has reached a point 
where continued maintenance is no longer feasible and the feeder has to be rebuilt to current 
construction standards for continued safe and reliable operation. 
 
4.0 Recommendations 
 
The MOL-09 feeder is a critical part of the Company’s distribution system in the west end of the 
City of St. John’s.  Over the past 5 years the majority of the reliability issues on this line have 
been due to aging and substandard infrastructure and heavy loading. 
 
To improve the performance and reliability of this feeder, it is recommended to: 
 

• Re-conductor the 0.5 km section of line from Hamilton Avenue to Blackmarsh Road with 
477 ASC (Aluminum Stranded Conductor). 
 

• Upgrade 71 deteriorated or overloaded poles and 33 anchors throughout the feeder.4 
 

• Replace remaining 2-piece insulators on the main trunk portion of MOL-09 feeder with 
34 kV clamp top insulators and V-brace crossarms.   

 
It is proposed to complete the required work in 2015 at an estimated cost of $652,000. 
 

                                                 
4  There are 358 poles on this distribution feeder.  The poles being replaced range in age from 36 to 64 years in 

service.  The primary reason for replacement of the younger poles is excessive loading and damage from 
vehicles and snow plows. 
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Map Showing Areas Served by MOL-09 
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Figure 1 – MOL-09 Pole Damage 
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Figure 2 - Pole Damage at Base 
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Figure 3 - Pole Damage 
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Figure 4 - Outer Shell Damage 
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Figure 5 – Pole Damaged by Vehicles 
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Figure 6 – Pole Damage near Base 
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Figure 7 – Pole Deteriorated at ground line 
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Figure 8 - Broken Crossarm, Leaning Pole, and Pole Replacement in Progress 
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