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New 

The AESO is seeking comments from 
market participants with regard to the 
following matters:  

1. Are there any requirements contained 
in proposed PRC-005-AB-6 that are 
not clearly articulated? If yes, please 
indicate the specific section of 
proposed PRC-005-AB-6, describe the 
concern and suggest alternative 
language.  

2. Please provide any additional 
comments regarding proposed 
PRC-005-AB-6. 

Alberta Newsprint Company 

1.  Can you clarify the applicability of this new ARS? Should we read “or” in 
between the different (i) (ii) (iii) or should we read “and”? ANC1 is a 
generating unit of 63 MW it will then fit the applicability of (i) but not the 
rest. 

 

1.  Items (i), (ii), (iii) and (iv) in Applicability section 2.1 should be 
read with “or” between each item. If any one of these items is 
met then proposed PRC-005-AB-6 applies to that generating 
unit. 

AltaLink Management Ltd. (“AML”) 

2. Will the AESO provide or recommend some reference documents (e.g. 
Information Document) to help understand the standard? 
 

 

3. 2.2 This reliability standard applies to the following devices:  

(a) protection systems and sudden pressure relaying that are installed 
for the purpose of detecting faults on system elements that are part of 
the bulk electric system;  

For section 2.2 (a), the scope of protection system and sudden protection 
relay is not clear. The AESO’s definition of bulk electric system from 
Consolidated Authoritative Document Glossary is:  

“as defined by the Regional Reliability Organization, means the electrical 
generation resources, transmission lines, interconnections, with 
neighboring systems, and associated equipment, generally operated at 
voltages of one hundred (100) kV or higher; radial transmission facilities 
serving only load with one (1) transmission source are generally not 

 

2.  The AESO will be posting an associated Information 
Document to provide clarification and to refer to the North 
American Electric Reliability Corporation’s Supplementary 
Reference and FAQ PRC-005-6 Protection System, Automatic 
Reclosing, and Sudden Pressure Relaying Maintenance and 
Testing, July 2015 (the “NERCSupplementary Reference and 
FAQ”) document that the AESO generally agrees with. 

3.  The AESO has revised Applicability section 2.2(a) to exclude a 
transformer that does not have its primary terminal and at 
least one secondary terminal energized at 100 kV or higher. 
The AESO does not anticipate the scope of the Applicability 
section to be expanded with future amendments to the 
AESO’s “bulk electric system” definition.     
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included in this definition.”  

This definition is different from NERC’s definition. AltaLink suggests that 
the AESO specify the inclusion (e.g. some key facilities operated at 
voltages of less than 100 kV) and exclusion (e.g. 138KV/25KV 
transformers) to the applicable facilities; or update the definition of bulk 
electric system (BES). 

4. (d) protection systems installed as a remedial action scheme for the 
reliability of the interconnected electric system; 

For section 2.2 (d), can the AESO provide recommendations on testing a 
RAS scheme which trips multiple customers/sites/other utility? It’s very 
difficult to plan outages for multiple customers/sites/utilities at the same 
time. What is the AESO’s expectation on testing this kind of scheme? For 
example: 526S Buffalo Creek RAS scheme which involves ATCO wind 
farm and Fortis. 

 

5. (g) automatic reclosing, including:  

(i) automatic reclosing applied on all transmission lines connected to a bus 
operated at a voltage level of 100 kV or higher located at generating plant 
substations where the total installed gross generating plant capacity is 
greater than the largest generating unit within the balancing authority 
area of the ISO;  

For section 2.2 (g)(i), it is not clear what is “the largest generating unit 
within the balancing authority area of the ISO”. AltaLink suggests that the 
AESO specify a value or a means to find the value. 

6. R2 Each legal owner of a transmission facility, legal owner of a 
generating unit, and legal owner of an aggregated generating facility 
that uses performance-based maintenance intervals in its protection 
system maintenance program must follow the procedure established in 
Appendix 2 to establish and maintain its performance-based intervals. 

For R2, would it be possible for the AESO to provide some detailed 
examples for how to conduct the performance-based maintenance? 

 

 

 

 

 

 

 

 

 
4.  The NERC Supplementary Reference and FAQ states, “all 

portions of the RAS need to be maintained, and the portions 
must overlap, but the overall RAS does not need to have a 

single end‐to‐end test. In other words it may be tested in piece 
meal fashion provided all of the pieces are verified.” The 
AESO generally agrees with the NERC Supplementary 
Reference and FAQ. 

5.  The AESO has revised the Applicability section 2.2(g)(i) to be 
“combined maximum authorized real power is greater than 
500 MW”.  

 

 

 

 

 
6.  The AESO will not be providing detailed examples for how to 

conduct performance-based maintenance. Please refer to the 
NERC Supplementary Reference and FAQ document that 
contains various examples of calculations pertaining to 
performance-based maintenance. 
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Table 1-2 

Component Attributes Maximum 
Maintenance 
Interval 

Maintenance Activities  

 

Any communications system 
with all of the following:  

  Continuous monitoring or 

periodic automated testing 
for the performance of the 
channel using criteria 
pertinent to the 
communications technology 
applied (e.g. signal level, 
reflected power, or data 
error rate, and alarming for 
excessive performance 
degradation); (See Table 2); 
and  

 Some or all binary or 

status inputs and control 
outputs are monitored by a 
process that continuously 
demonstrates ability to 
perform as designed, with 
alarming for failure (See 
Table 2).   

12 calendar 
years  

 

Verify only the 
unmonitored 
communications system 
inputs and outputs that are 
essential to proper 
functioning of the 
protection system 

 

7.  For Table 1-2, are the “inputs and outputs” in column “Maintenance 
Activities” the same as the “binary or status inputs and control outputs” 
specified in the column “Component Attribute”? If yes, AltaLink suggests 
using the same language; if no, AltaLink suggests specifying some 
examples of the inputs and outputs for column “Maintenance Activities”.    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
7.  Confirmed, the “inputs and outputs” in column “Maintenance 

Activities” in Table 1-2, are the same as the “binary or status 
inputs and control outputs” specified in the column 
“Component Attribute. The AESO will revise the first column in 
tables 1-1, 1-2, 3 and 4-1 to read:  

 “Some or all binary or status inputs and control outputs are 
monitored by a process that continuously demonstrates ability 
to perform as designed, with alarming for failure …”. 
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Table 1-4 (a) 

Component Attributes Maximum 
Maintenance 
Interval 

Maintenance Activities  

 

Protection system station 
dc supply using Vented 
Lead-Acid (VLA) batteries 
not having monitoring 
attributes of Table 1-4(f).  

 

 

4 months 
unless a 
variance is 
granted by the 
AESO 

Verify:  

 Station dc supply 

voltage  

Inspect:  

 Electrolyte level; and  

 For unintentional 

grounds  

8.  For Table 1-4(a), can the AESO provide some intended basis for variances 
to be granted? Will it be on a program basis or per-site basis? 

 

Table 1-5 

Component Attributes Maximum 
Maintenance 
Interval 

Maintenance Activities  

 

Trip coils or actuators of 
circuit breakers, interrupting 
devices, or mitigating 
devices (regardless of any 
monitoring of the control 
circuitry). As long as there 
is monitoring on the 
mitigating devices for high-
voltage direct current/ 
flexible alternating current 
transmission system 
(HVDC/FACTS) devices no 
maintenance is required. 

6 calendar 
years 

Verify that each trip coil is 
able to operate the circuit 
breaker, interrupting 
device, or mitigating 
device. 

 

 

 

 

 

 

 

 

 

 

8.  Variances for the maintenance in Table 1-4 (a) will primarily be 
considered based on a per-site basis where, for example, if 
the site is typically in a remote and difficult to access location, 
or where there is no winter road access to a substation site. 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



 

 

 

AESO Replies to Market Participant Comments: 2018-07-05 Page 5 of 21 Public 

9.  Satisfying Table 1-5 will require breaker outages. In cases where facilities 
only have a single breaker, it will also require outages to the facilities 
protected by the breaker. In many cases this will result in significant 
increase to planned outages on facilities and to customers. The impact 
could be reduced by relaxing the requirement to verify EACH trip coil, 
particularly when there is breaker failure protection that would re-trip the 
verified trip coil should the non-verified one fail to operate the circuit 
breaker. 

Table 3  

Maintenance Activities and Intervals for distributed UFLS and distributed 
UVLS Systems 

10.  For Table 3, can the AESO provide a definition of distributed UFLS and 
distributed UVLS? 

 

11.  What is the AESO’s expectation on verifying the trip circuits for transfer 
trip or any other teleprotection trip? 

 

12.  AltaLink supports the AESO’s proposed approach to phase in the 
requirements of the standard over time. The requirements of the 
standard are substantive and many of them, if accepted as drafted, are 
in excess of the current maintenance programs and practices that 
AltaLink has successfully utilized for many years with solid reliability 
performance.  Adapting to these potential new requirements will take 
time and potentially require additional resources, coordination with other 
external entities and more outages on power system elements to 
comply. AltaLink appreciates the AESO’s consideration for this to help 
ensure any cost increases to customers required to comply with the 
standard can be prudently managed and introduced over time only 
where required. 

13.  Table 1-4(a) specifies a requirement to inspect electrolyte levels in 
batteries that have no monitoring attributes with a maximum 
maintenance interval of 4 calendar months. AltaLink inspects electrolyte 
levels on its batteries during its site inspections which occur 1 to 2 times 
per year depending on crew availability. AltaLink has not experienced 
any problems or reliability impacts associated with electrolyte levels that 

9.  The AESO is not willing to relax the requirement in Table 1-5. 
The AESO recommends that where maintenance required in 
Table 1-5 includes trip coils, such maintenance be performed 
during scheduled breaker maintenance. 

 

 

 

 

 

 
10.  Distributed UFLS and distributed UVLS are non-centralized 

load shed systems where the decision making is made locally 
at a substation. 

 
11.  Verifying the trip circuits for transfer trip includes verifying that 

the transfer trip is received at the remote terminal. 
 

12.  The AESO is primarily adopting reliability standards in 
alignment with the NERC reliability standards that are in 
effect in the US and jurisdictions in Canada that set out the 
minimum requirements for maintaining the reliable operation 
of the power system. The AESO has allowed for variances for 
some exceptional situations in the application of proposed 
PRC-005-AB-6 in Alberta.  

 

 

 

 
13.  Please refer to AESO Reply 8. 
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would warrant increasing the frequency of its current inspection cycle. 
AltaLink would need additional resources to meet this requirement. 
AltaLink recommends that the maximum maintenance interval be 
changed to “twice in a 12 month period with a minimum of 3 months 
between inspections”. This proposed interval will ensure electrolyte 
levels continue to be inspected on a regular basis and give market 
participants adequate flexibility to schedule their existing workforce 
versus needing additional resources to comply with this requirement. 

14.  Table 1-4(a) also specifies a requirement to perform battery testing with 
a maximum maintenance interval of 18 calendar months. AltaLink 
currently performs battery testing on an approximate 2 year cycle. 
AltaLink has not experienced any problems or reliability impacts due to 
insufficient frequency of battery testing that would warrant an increase in 
the frequency of its existing maintenance cycle. AltaLink would need 
additional resources to meet this requirement. AltaLink recommends that 
the maximum maintenance interval be changed to “every second year 
(e.g., test in 2019, 2021, 2023…)”. This proposed interval will ensure 
battery maintenance continues to be performed on a regular basis and 
give market participants adequate flexibility to schedule their existing 
workforce to meet the requirement versus needing additional resources 
to comply with this requirement. 

15.  Table 1-5 specifies to verify that each trip coil is able to operate a circuit 
breaker, interrupting device or mitigating device with a maximum 
maintenance interval of every 6 years. AltaLink applies trip coil 
monitoring on its breakers and verifies trip coil operation during regular 
breaker maintenance activities. Planned and unplanned breaker 
operation also verifies trip coil operation, not necessarily for each 
individual trip coil but breaker failure protection would re-trip the alternate 
trip coil if one of them should fail during a protection operation. AltaLink’s 
breaker maintenance cycle is based on time or number of operations 
and several of its breaker types have maintenance cycles longer than 6 
years. AltaLink has not experienced any problems or reliability impacts 
associated with insufficient trip coil verification. In addition, there are 
layers of redundancy already designed into breaker operation to 
minimize the reliability impacts of a breaker failure such as the following: 
use of two trip coils; trip coil monitoring on each trip coil, and breaker 
failure protection. Based on the above, AltaLink does not see a need or 
the prudency of increasing the frequency of trip coil verification. AltaLink 

 

 

 

 

 

 
14.  The AESO is primarily adopting reliability standards in 

alignment with the NERC reliability standards that are in 
effect in the US and jurisdictions in Canada that set out the 
minimum requirements for maintaining the reliable operation 
of the power system. Consequently, the AESO is 
recommending to adopt the NERC maximum maintenance 
interval of 18 calendar months for the battery testing as 
specified in Table 1-4(a). 

 

 

 

 
15.  The AESO support’s the following NERC statement: “A few 

commenters questioned the inclusion of breaker trip coil 
verification, auxiliary relay verification, and/or lockout relay 
verification. The drafting team responded that each of these 
devices needs to be maintained at the prescribed intervals to 
assure reliability.”  
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would need additional resources and need to take additional breaker 
outages to meet this requirement potentially impacting customers. 
AltaLink recommends that the maximum maintenance interval be 
changed to a maximum of 12 years to align with current breaker 
maintenance cycles and avoid the need for additional resources and 
breaker outages. Alternatively, the maximum maintenance interval could 
be defined as a maximum of 12 years or less as determined by the 
Market Participant based on breaker configuration and type. For 
example, if a Market Participant determines a certain breaker type needs 
to be maintained every 8 years, the Market Participant would have a 
documented maintenance plan indicating that frequency and have 
evidence to demonstrate that the Market Participant is maintaining the 
breaker in accordance with that plan.     

16.  Table 1-5 and 5-2 specify a requirement to verify electrical operation of 
electromechanical lockout devices which are directly in the trip path with 
a maximum maintenance interval of 6 calendar years. Although newer 
sites do not have this design, AltaLink still has a number of these 
devices set up this way on the older sites. AltaLink has not experienced 
any problems or reliability impacts due to lockout device failures that 
warrant the need to test these devices every 6 years. The devices are 
tested during commissioning and the failures of these devices are rare. 
Also, there is an increased risk of inadvertent outages to customers 
while performing these verifications as these older designs do not have 
isolation switches. Thus, planned outages to power system elements 
such as transformers and buses will be required to minimize the risk of 
inadvertent outages. AltaLink has a program in place to replace these 
devices over time with the highest priority sites being addressed each 
year. AltaLink would need additional resources to meet this requirement 
and suggests that periodic re-verification of this equipment will have no 
value in maintaining reliability. AltaLink recommends that these 
requirements either be removed or revised to indicate that re-verification 
is required when there have been site modifications or additions 
impacting that equipment (i.e., re-commissioning). 

17.  Table 4-1 specifies a requirement to test and calibrate any unmonitored 
reclosing relays or supervisory relays with a maximum maintenance 
interval of 6 calendar years. AltaLink still has a number of these devices 
on its system. AltaLink has not experienced any problems or reliability 
impacts due to reclosing relay or supervisory relay failures that warrant 

 

 

 

 

 

 

 

 

 

16.  Please refer to AESO Reply 15. 
 

 

 

 

 

 

 

 

 

 

 

 

 

17.   The AESO is primarily adopting reliability standards in 
alignment with the NERC reliability standards that are in 
effect in the US and jurisdictions in Canada that set out the 
minimum requirements for maintaining the reliable operation 
of the power system. Consequently, the AESO is 
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the need to test these devices every 6 years. The devices are tested 
during commissioning and the failures of these devices are rare. Also, 
there are layers of redundancy already designed into breaker close 
operation to minimize the reliability impacts of a reclosing relay or 
supervisory relay failure. The breaker can be closed automatically by the 
reclosing relay, remotely through the supervisory relay, manually on-site 
from the breaker control panel or manually on-site at the breaker 
cabinet. AltaLink has a program in place to replace these devices over 
time with the highest priority sites being addressed each year. AltaLink 
would need additional resources to meet this requirement and suggests 
that periodic testing of this equipment will have no value in maintaining 
reliability. AltaLink recommends that these requirements either be 
removed or revised to indicate that testing and calibration of these 
devices is required when there have been site modifications or additions 
impacting that equipment (i.e., re-commissioning). 

18.  Table 4-2(b) specifies to verify that each close coil or actuator is able to 
operate the circuit breaker or mitigating device with a maximum 
maintenance interval of every 6 years. AltaLink verifies close coil 
operation during regular breaker maintenance activities. Planned and 
unplanned breaker operation also verifies close coil operation. AltaLink’s 
breaker maintenance cycle is based on time or number of operations 
and several of its breaker types have maintenance cycles longer than 6 
years. AltaLink has not experienced any problems or reliability impacts 
associated with insufficient close coil verification. Based on the above, 
AltaLink does not see a need or the prudency of increasing the 
frequency of close coil verification. AltaLink would need additional 
resources and need to take additional breaker outages to meet this 
requirement potentially impacting customers. AltaLink recommends that 
the maximum maintenance interval be changed to a maximum of 12 
years to align with current breaker maintenance cycles and avoid the 
need for additional resources and breaker outages. Alternatively, the 
maximum maintenance interval could be defined as a maximum of 12 
years or less as determined by the Market Participant based on breaker 
configuration and type. For example, if a Market Participant determines a 
certain breaker type needs to be maintained every 8 years, the Market 
Participant would have a documented maintenance plan indicating that 
frequency and have evidence to demonstrate that the Market Participant 
is maintaining the breaker in accordance with that plan. 

recommending to adopt the NERC maximum maintenance 
interval of 6 calendar years for the requirement to test and 
calibrate any unmonitored reclosing relay or supervisory relay 
not having the monitoring attributes as specified in Table 4-1. 

 

 

 

 

 

 

 

 
18.  Please refer to AESO Reply 15. 
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19.  There are several references throughout the proposed standard that 
have a requirement to periodically verify unmonitored inputs, outputs and 
control circuitry including auxiliary relays and reclosing relays for the 
systems referenced (e.g., Table 1-1,1-2,1-5,3,4-1,4-2,5-2). Interpretation 
of these requirements could be requiring full functional end to end testing 
of the applicable systems to demonstrate compliance. If this is the intent 
significant additional resources; more extensive coordination with 
external entities including generators and load customers; and many 
more power system element outages will be needed to comply. For 
example, Table 5-2 has a requirement to verify all paths of the trip 
circuits inclusive of all auxiliary relays through the trip coils of the 
breakers for sudden pressure relaying. Older transformers do not have 
sudden pressure relay trip cutoff devices to prevent tripping the circuit 
breakers when testing the relay. Thus, outages on these transformers 
and the associated circuit breakers will be required to perform the 
verification which may have system reliability impacts and customer 
outages. The additional resources, coordination and outages would be 
even more significant for RAS where multiple sites, multiple entities and 
multiple outages are involved. AltaLink suggests that the proposed 
requirements are not prudent, will not necessarily improve power system 
reliability and have the potential to worsen reliability due to the increased 
risk of inadvertent outages from performing these verifications. Full end 
to end testing is completed during commissioning activities of the 
protection systems. In AltaLink’s experience, there has not been a need 
to implement a maintenance program to periodically re-verify 
unmonitored inputs, outputs and control circuitry as a result of problems 
and failures of this equipment. This equipment does not contain any 
failure modes as it is primarily wires and terminals and AltaLink suggests 
that periodic re-verification of this equipment will have no value in 
maintaining reliability. AltaLink recommends that these requirements 
either be removed or revised to indicate that re-verification is required 
when there have been site modifications or additions impacting that 
equipment (i.e., re-commissioning). 

19.  It is the opinion of the AESO that it is important to ensure a 
continuous current path exists, but full functional end-to-end 
testing is not necessarily required, as long as the applicable 
systems are tested in piece meal fashion, all of the portions 
overlap and the pieces are verified. Testing could be 
coordinated during breaker maintenance. It is also the 
opinion of the AESO that the proposed requirements are 
prudent and will improve power system reliability, and that the 
potential risk of inadvertent outages from performing 
maintenance verifications required by proposed 
PRC-005-AB-6 is outweighed by the benefits to the overall 
reliable operation of the power system.  
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ATCO Electric Ltd. (“AE”) 

The following comments refer to applicability section 2 in PRC-005-AB-6: 

The definition of bulk electric system mentioned in applicability section 
2.2(a) is unclear. In regards to the following Transmission elements, AE 
is unable to assess their applicability for further compliance: 

a. POD transformers with only one winding rated above 100kV: 

Referring to the Consolidated Authoritative Document Glossary 
(CADG) dated Feb 1, 2018, “bulk electric system” definition refers to 
equipment generally operated at 100 kV or higher. This leads to an 
open interpretation of a POD transformer whose primary terminal is 
operated at 100 kV or higher. 

However, this leads to significantly increased scope of the 
applicability when compared to NERC. Referring to NERC’s Bulk 
Electric System Definition April 2014, BES Inclusion I1 states: 

Transformers with the primary terminal and at least one secondary 
terminal operated at 100 kV or higher unless excluded by application 
of Exclusion E1 or E3. 

20.  AE requests AESO to clearly identify in this applicability section that the 
standard only applies to the transformers with at least 2 windings greater 
than or equal to 100kV. 

b. Local Transmission Network: 

The occurence of a Local Network (LN) should also be excluded from 
the Bulk Electric System definition as per BES Exclusion E3 in the 
NERC BES document. It is defined as a group of contiguous 
transmission Elements operated at less than 300 kV that distribute 
power to Load rather than transfer bulk power across the 
interconnected. 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
20.  Please refer to AESO Reply 3. 
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Figure E3-1 obtained from NERC Bulk Electric System Definition 
Reference Document Version 2 – April 2014. 

21.  AE requests AESO to clearly identify in this applicability section that the 
standard does not apply to Local networks. 

 

 

 

 

 

c. RAS 

22.  AE requests AESO to update the applicability section 2.2 to clarify which 
RAS’s the standard is applicable to. ATCO believes this standard would 
apply to RAS listed in AESO database similar to other ARS standards for 
example PRC-001. Please confirm. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

21.  The AESO will not be providing an exemption in proposed 
PRC-005-AB-6 for what the NERC describes as a local 
network in their definition of “bulk electric system”. It is the 
opinion of the AESO that it is important to maintain the 
reliable operation of all facilities that are part of what the 
NERC describes as a local network and that meet the 
applicability criteria in proposed PRC-005-AB-6. The AESO is 
also concerned that if protection systems are not adequately 
maintained that disturbances could back-up into the 
backbone of the grid. 

 

22.  Proposed PRC-005-AB-6 applies to the remedial action 
schemes identified in the RAS list posted on the AESO’s 
website. The AESO will include a link to the RAS list on the 
landing page for proposed PRC-005-AB-6 on the AESO’s 
website, and will make reference to the RAS list in an 

https://www.aeso.ca/assets/downloads/RAZ-List-March06.pdf
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23.  The following comments refer to the process of granting variances in 
specific requirement tables: 

What process does AESO require us to use for granting variances as 
described in Tables 1-4 and Table 5? Please provide necessary details 
including timelines. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

associated Information Document. 

 

23.  Please refer to AESO Reply 8. 

Additionally, where a requirement within an AESO 
Authoritative Document expressly allows for a waiver or 
variance, market participants may request such a waiver or 

variance from the AESO at rfi@aeso.ca. 

In general, the following information may assist the AESO in 
assessing a request for a waiver or variance: 

• Whether the request, accompanying information and 
AESO decision is confidential, with reasons; 

• The proposed effective date for the waiver or variance, if 
any, along with the rationale; 

• A description of the reasons for which the waiver or 
variance is requested; 

• Whether the requested waiver or variance is likely to 
have a material impact on the reliability of the Alberta 
interconnected electric system; 

• Whether the requested waiver or variance is likely to 
have a material impact on the fair, efficient and openly 
competitive operation of the electricity market; and 

• The cost impact if the waiver or variance is approved or 
disapproved. 

The AESO’s response to requests for a waiver or variance, 
including reasons, may be posted to the AESO’s website 
unless the AESO determines that the request should be 
treated in a confidential manner. 

The AESO will conduct an appropriate review of the particular 
facts and circumstances related to each request for a waiver 
or a variance, consistent with the process described in 

Information Document #2017-001, Requests for Information, 

Waivers or Variances Regarding Authoritative Documents 
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The following comments refer to PRC-005-AB-6 requirements: 

Requirement: Table 1-4(a) specifies a requirement to inspect electrolyte 
level for Protection System Station dc supply using Vented Lead-Acid 
(VLA) batteries not having monitoring attributes of Table 1-4(f). This 
must be completed within a maximum maintenance interval of 4 
calendar months. 

Concern: AE currently inspects electrolyte level every 6 months as part 
of our spring and fall inspections. Based on our experience, we do not 
see any reliability benefit in increasing the inspection frequency to every 
4 calendar months to meet the requirement. Note that our sites cover a 
vast geographical area including some remote, fly-in sites having 
seasonal access limitations. 

24.  As a follow-up from last Technical Working Group meeting held at 
AESO’s office in June 2017, AE provided a list of remote, fly-in sites to 
AESO to grant a variance. Please confirm the grants to allow us to 
effectively plan for compliance to PRC-005 requirements. 

 

 

Requirement: Table 1-5 specifies a requirement to verify electrical 
operation of electromechanical lockout devices which are directly in a 
trip path from the protective relay to the interrupting device trip coil 
(regardless of any monitoring of the control circuitry). This must be 
completed within a maximum maintenance interval of 6 calendar years. 

Concern: AE test verifies lockout device operation during commissioning 
activities and does not see benefit to verifying the operation thereafter. 
Lockout device failures are very rare in normal operation and are prone 
to failures during testing or related work. 

Verifying lockout operation while online poses reliability risks of 
inadvertent outages to critical facilities and customers due to human 
error; we do not currently have isolation links on all lockout initiation 
points and output contacts. If periodic verification is done offline, there 

and therefore, the response time for each request will vary. 

Variances for the maintenance in tables 5-1 and 5-2, will 
primarily be considered when a generating unit scheduled 
turnaround does not align with the 6 calendar year interval 
required.  

 

 

 

 

 

 
 
 
 
 
 
 
24.  Please refer to AESO Reply 8.  

The AESO has reviewed the variance requests received 
through rfi@aeso.ca and did not locate any variance request 
or any list of remote fly-in sites from AE in 2017 related to 
proposed PRC-005-AB-6. Furthermore, the AESO does not 
grant variances for requirements in an AESO Authoritative 
Document that is undergoing development or consultation. 
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may be reliability impacts because outages will be required for key 
facilities such as lines, transformers, and buses. Thus, offline testing is 
impractical for many of our facilities because of these challenges. 

Circuits will need to be modified to add isolation links to existing lockout 
circuits which will require capital expenditures. In addition, this 
requirement will add significant effort to regularly test these devices and 
to add these lockout devices into our computerized maintenance 
management system. 

AE believes that verifying lockout operation every 6 years will not reduce 
lockout device failure rates. In rare cases, it may identify an occasional 
faulty device; however the benefit is insignificant since these devices are 
highly reliable. AE believes this benefit is outweighed by the increased 
costs and possibility of decreasing reliability due to inadvertent trips in 
the process. 

25.  AE requests AESO to consider changing the maximum maintenance 
interval to every 12 years to align with intervals of our protective devices, 
breaker and transformer maintenance thereby minimize the increased 
outage requirements and efforts 

 

 Requirement: Table 1-5 specifies a requirement to verify that each trip 
coil is able to operate the circuit breaker, interrupting device, or 
mitigating device (regardless of any monitoring of the control circuitry). 
This must be completed within a maximum maintenance interval of 6 
calendar years. 

Concern: AE applies trip coil monitoring and test verifies trip coil 
operation during circuit breaker maintenance activities, and following 
forced outages. Our circuit breaker maintenance interval varies based on 
circuit breaker type and mechanism, and for several types exceed the 6 
year interval. Also, if a circuit breaker has two trip coils, the forced 
outage verification does not verify each trip coil mechanism, but verifies 
the operation of either or both of the two trip coils. 

AE believes verifying trip coil operation every 6 years will not reduce trip 
coil failure rates. In addition, we do not believe it will find faulty trip coils 
since they are already being fully monitored. Thus, we do not see value 
in trip coil verification beyond our circuit breaker maintenance cycles 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
25.  Please refer to AESO Reply 8. 
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since trip coil failures are very rare in normal operation. 

26.  AE requests AESO to consider changing the maximum maintenance 
interval to every 12 years to align with intervals of our breaker 
maintenance thereby minimize the increased outage requirements and 
efforts. 

 

Requirement: Tables 1-5 and 4-2(a) specify that no periodic 
maintenance is required on control circuitry associated with protective 
functions and Remedial Action Schemes (RAS) if their integrity is 
monitored and alarmed. 

Concern: AE has trip coil monitoring schemes applied for each trip 
circuit; however, from the NERC FAQs, it appears that the monitoring 
must include: 

Each parallel path right from the relay trip output contact, and Monitoring 
of each trip lockout circuit. 

AE believes it is not practical to achieve monitoring of each wire in the 
parallel trip path and monitoring of trip lockout relays since we apply high 
speed trip relays in parallel with lockout relays. Thus, we would be 
unable to capitalize the benefit of the trip circuit monitoring in place. 

27.  AE requests AESO to consider exempting this maintenance requirement 
entirely. 

 

 

 

 

 

 

 

 

 

Requirement: Tables 1-5 and 4-2(a) specify the following requirement for 

 

26.  Please refer to AESO Reply 8. 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
27.  The AESO is primarily adopting reliability standards in 

alignment with the NERC reliability standards that are in 
effect in the US and jurisdictions in Canada that set out the 
minimum requirements for maintaining the reliable operation 
of the power system. Consequently, the AESO is not 
considering exempting this maintenance requirement and is 
recommending to adopt the NERC maximum maintenance 
interval of 6 calendar years for the requirement to test trip 
coils or actuators of circuit breakers, interrupting devices, or 
mitigating devices regardless of any monitoring of the control 
circuitry as included in Table 1-5. In addition, the 
maintenance requirements for automatic reclosing 
components is not reflective of the requirements for 
maintaining and testing trip coils or actuators of circuit 
breakers. 
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unmonitored control circuitry associated with RAS or protective functions 
inclusive of all auxiliary relays or reclosing relays. These items must be 
verified with a maximum maintenance interval of 12 calendar years: 

All paths of the control circuits essential for proper operation of the RAS, 
and 

All paths of the trip circuits inclusive of all auxiliary relays through the trip 
coil(s) of the circuit breakers or other interrupting devices. 

Automatic reclosing upon initiation does not issue a premature command 
to the close circuitry. 

Concerns: AE test verifies control circuitry during commissioning and 
does not feel it is necessary to verify its operation thereafter. The 
circuitry consists mainly of wires and terminals that do not have any 
failure modes. In addition, verifying all paths of control circuitry and RAS 
circuitry for proper operation poses reliability risks of inadvertent outages 
to critical facilities and customers due to human error. 

AE believes that verifying control circuitry every 12 years will not add any 
value since we expect that it will not reduce any failures within control 
circuitry; instead, it may negatively impact reliability due to added risk of 
inadvertent outages. 

28.  AE requests AESO to consider exempting this maintenance requirement 
entirely. 

 

Requirement: Table 4-2(b) specifies a requirement to complete the 
following for unmonitored control circuitry associated with reclosing 
relays that are an integral part of RAS: 

Every 12 calendar years, verify all paths of the control circuits associated 
with Automatic Reclosing that are essential for proper operation of the 
RAS, and 

Every 6 calendar years, verify each close coil actuator is able to operate 
the circuit breaker or mitigating device. 

Concern: AE test verifies control circuitry during commissioning and 
does not feel it is necessary to verify its operation thereafter. The 
circuitry consists mainly of wires and terminals that do not have any 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
28.  The AESO is not considering exempting this maintenance 

requirement. Please refer to AESO Reply 4 and Reply 19. 
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failure modes. 

AE believes that verifying control circuitry every 12 years will not add any 
value since we expect that it will not find any failures within control 
circuitry; instead, it may negatively impact reliability due to added risk of 
inadvertent outages. 

In addition, AE test verifies close coil operation during circuit breaker 
maintenance. Our circuit breaker maintenance interval varies based on 
circuit breaker type and mechanism, and for several types exceeds the 6 
calendar year interval. 

AE believes that verifying close coil operation every 6 years will not 
reduce failure rates of the coils, nor arrest any faulty coil. Thus, we do 
not see value of verifying each close coil operation beyond our circuit 
breaker maintenance cycles since close coil failures are rare in normal 
operation. 

29.  AE requests AESO to consider exempting path verification of control 
circuits associated with automatic reclosing maintenance requirement 
entirely. 

AE requests AESO to consider changing the maximum maintenance 
interval to every 12 years for close coil actuator to operate circuit breaker 
/ mitigating device. 

 

 

Requirement: Table 5 specifies a requirement to verify all paths of the 
trip circuits inclusive of all auxiliary relays through the trip coil(s) of the 
circuit breakers or other interrupting devices for unmonitored control 
circuitry associated with Sudden Pressure relaying. This must be 
completed within a minimum maintenance interval of every 12 calendar 
years. 

Concern: AE test verifies the control circuitry during commissioning 
activities. We do not see the value of testing and verifying operating 
thereafter because the circuitry consists mainly of wires and terminals 
that do not have any failure modes. 

Verifying all paths of trip control circuitry for proper operation poses 
reliability risks of inadvertent outages to critical facilities and customers 

 

 

 

 

 

 

 

 

 

 

 
29.  The AESO is primarily adopting reliability standards in 

alignment with the NERC reliability standards that are in 
effect in the US and jurisdictions in Canada that set out the 
minimum requirements for maintaining the reliable operation 
of the power system. Consequently, the AESO is not 
considering exempting path verification of control circuits 
associated with automatic reclosing maintenance 
requirement and is recommending to adopt the NERC 
maximum maintenance interval of 12 calendar years for 
unmonitored close control circuitry associated with automatic 
reclosing used as an integral part of RAS and 6 calendar 
years for the requirement to test close coils or actuators of 
circuit breakers, or similar devices that are used in 
conjunction with automatic reclosing as part of a RAS as 
included in Table 4-2(b). 
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due to human error. Thus, AE believes verifying control circuitry every 12 
years will not add any value since we expect that it will not find any 
failures within control circuitry. Instead, it may negatively impact 
reliability through increased risk of human error outages. 

30.  AE requests AESO to consider exempting this maintenance requirement 
entirely. 

 

Requirement: The standard includes maintenance of Protection Systems 
installed as Remedial Action Schemes (RAS), associated trip and 
lockout relays, and control circuitry. 

Concern: AE tests RAS components and circuitry during commissioning 
activities. We do not see the value of testing and verifying operation 
thereafter because the circuitry mainly consists of wires and terminals 
that do not have any failure modes. 

The design of a single RAS system will involve multiple substations for 
exchange of analog and binary inputs, conditioning of these inputs, and 
final execution of the remedial action. Verifying all aspects of trip and 
control circuitry for complex RAS schemes will require significant 
coordination effort between all impacted entities such as the AESO, 
customers, adjacent TFOs and GFOs. We currently do not have isolation 
links on all RAS initiation points and outputs and this presents additional 
complexity. Scheduling may also be limited by external factors such as 
turnarounds of major generating units. 

AE does not currently identify RAS as independent systems in our asset 
register. Its components are embedded in our other substation protection 
system components and this makes it extremely difficult to manage them 
in our maintenance system to meet the standard’s requirements. We will 
also require modification of RAS systems to add isolation links in control 
circuitry to facilitate maintenance. 

Testing of RAS components presents major reliability risks of inadvertent 
outages to the transmission system, critical facilities and customers. AE 
believes maintaining RAS systems cyclically will not increase reliability 
since we do not feel it will reduce failures within control circuitry; instead, 
it may negatively impact reliability through additional human error 
outages. 

 

 

 

30.  The AESO is not considering exempting this maintenance 
requirement. Please refer to AESO Reply 8. 
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31.  AESO has recently proposed a new standard specific to RAS for 
consultation in Q2 2018. The standard is PRC-017 RAS Maintenance 
and Testing. This will create duplication of requirements between PRC-
005 and PRC-017 and thus gross in-efficiencies for TFO’s. Thus AE 
requests AESO to exempt RAS maintenance and testing requirement 
entirely. 
 

 

 

The following comments refer to how PRC-005-AB-6 applies to 
HVDC/FACTS - related equipment: 

Table 1-5 where trip coils or actuators of circuit breakers, etc are 
mentioned with a maximum maintenance interval of 6 years, do high 
speed switches (DC breakers) fall into this category? 

32.  AE requests AESO to confirm. 

Table 1-5 – What is considered as the “mitigating device” for DC 
protection operations that do not involve a circuit breaker or interrupting 
device? An example of this would be a DC line fault which results in a 
force retard action and restart after a period to allow arc extinction. 

33.  AE requests AESO to comment. 

Table 1-5 – RAS maintenance includes the remote initiating devices at 
AltaLink substations and, as such, must be performed jointly. 

34.  AE requests AESO to confirm. 

Table 4-2 (a) – Even if the DC Line Fault Recovery Sequence (DCLFRS) 
is considered the equivalent of Auto Reclosing, it is performed within 
Pole Control, which is fully monitored and redundant systems. As such, 
periodic maintenance is not required. 

35.  AE requests AESO to confirm. 

Table 4-2 (a) – Clarify what is meant by a premature closing command, 
so as to ascertain how this might pertain to DCLFRS. AE requests 
AESO to clarify. 

36.  AE requests AESO to clarify. 

31.  The AESO intends to forward NERC reliability standard 
PRC-017 to the Alberta Utilities Commission (“Commission”) 
with the recommendation that the Commission approve 
NERC PRC-017 as not applicable in Alberta with the 
adoption of PRC-005-AB-6. Consequently, the AESO is not 
considering exempting the RAS maintenance and testing 
requirement.  

Please also refer to AESO Reply 4. 

 

 

 

 

 

32.  DC breakers do not fall into the category in Table 1-5 for trip 
coils or actuators of circuit breakers. Therefore, maintenance 
is not required as per Table 1-5. 

 

 
33.  A “mitigating device” for DC protection operations that do not 

involve a circuit breaker or interrupting device, includes the 
converter control system. Maintenance is not required as long 
as there is monitoring on the mitigating device. 

 
34.  The AESO confirms that periodic maintenance is not 

required. 
 
 
 
 
35.  The AESO confirms and does not consider the DC Line Fault 

Recovery Sequence to be equivalent to automatic reclosing 
as referred to in Table 4-2(a). 

 

36.  Premature closing as referred to in Table 4-2(a) does not 
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apply to DC Line Fault Recovery Sequence. 

ENMAX Energy Corporation (“EEC”) 

Table 1-4 (a), (b), and (c) – Maintenance Activities and Intervals for 
Protection Systems 

Under Maintenance Activities: 

Verify: 

□ Station dc supply voltage 
 
Comment: 

EEC would like clarity regarding the 4 month maximum maintenance interval 
activity for the station DC supply voltage. 

37.  Is the battery charger system voltage adequate to meet the “Verify” 
component of the “Station DC supply voltage”? 

 

 

38.  Is the AESO expecting participants to measure the cell/bank voltage? 

 

 

 

 

 

 

  

 
 
 
37.  The AESO confirms. The battery charger system voltage is 

adequate to meet the “Verify” component of the “Station DC 
supply voltage” for the 4 month maximum maintenance 
interval activity for the station DC supply voltage. 

 
38.  The AESO is not expecting legal owners to measure the 

cell/bank voltage for the 4 month maximum maintenance 
interval activity for the station DC supply voltage. 

 

ENMAX Power Corporation (“EPC”) 

39.  4-1 references automatic reclosing and also reclosing. Is reclosing the 
same as the definition of automatic reclosing in 2.2 (g)? Otherwise, can 
we get a definition of reclosing? 

40.  Does automatic reclosing (as defined in 2.2 (g)) apply to any protection 
that will reclose a breaker on the BES in order to perform auto switching 
or auto restoration? EPC substation transformers are isolated by 
motorized disconnect switches on the high voltage side and circuit 
breakers on the low voltage side. In the event of a transformer fault, an 
auto switching scheme will isolate the faulted transformer by opening all 
adjacent breakers at the substation, including those on the BES. Once 
the motorized disconnect switch of the faulted transformer has opened, 
the auto switching scheme will proceed to close all breakers on the BES. 

 
 
 
39.  The AESO confirms. “reclosing” is the same as “automatic 

reclosing” in the context of proposed PRC-005-AB-6. 

 

40.  This type of auto restoration is not considered reclosing. 
“protection that will reclose a breaker on the bulk electric 
system in order to perform auto switching or auto restoration” 
is a switching scheme, not to be confused with automatic 
reclosing. 
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Please clarify if this type of auto restoration is considered reclosing as 
defined in part 2.2 (g) or elsewhere. 

TransAlta Corporation (“TransAlta”) 

41.  For more clarity, TransAlta requests the AESO to separately provide and 
maintain a list of generating plant substations as per below criteria 
Requirement 2.2(g)(i), or alternately, indicate the applicable MW value to 
be used. 

Requirement 2.2(g)(i) - automatic reclosing applied on all 
transmission lines connected to a bus operated at a voltage level of 
100 kV or higher located at generating plant substations where the 
total installed gross generating plant capacity is greater than the 
largest generating unit within the balancing authority area of the ISO; 

42.  TransAlta requests that the AESO adopts and includes the NERC 
definitions for Automatic Reclosing and Sudden Pressure Relaying (as 
defined in PRC-005-6, “A. Introduction”,”6. Definitions Used in this 
Standard:”) in this standard, for consistency and guidance. 

 
 

43.  TransAlta requests that the AESO adds guidance on evidentiary 
expectations in Appendix 5 – Implementation Plan (paragraph 5. 
Implementation Plan for Requirements R3 and R4) in the form of an 
Information Document with suggested template, for example. 

 
 
41.  Please refer to AESO Reply 5. 

 

 

 

 

 

 
42.  The AESO does not agree that it is necessary to formally 

adopt the definitions of “Automatic Reclosing” and “Sudden 
Pressure Relaying”. However, the AESO does generally 
agree with those terms as the NERC has defined them and 
will add clarity to an associated Information Document to 
reflect the same. 

43.  The measures in proposed PRC-005-AB-6 for requirements 
R3 and R4 provide guidance on evidentiary expectations as 
follows: 

MR3 …Evidence may include dated maintenance records, 
dated maintenance summaries, dated check-off lists, 
dated inspection records, or dated work orders, or other 
equivalent evidence. 

MR4 …Evidence may include dated maintenance records, 
dated maintenance summaries, dated check-off lists, 
dated inspection records, or dated work orders, or other 
equivalent evidence. 

The AESO does not currently plan to add guidance in the 
form of a suggested template.  

 

 

   


