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LIMITATION OF LIABILITY AND DISCLAIMER 

This document is not a replacement for electrical codes or other applicable standards. 

This document is not intended or provided as a design specification or as an instruction manual. 

The DER owner, employees or agents recognize that they are, at all times, solely responsible for the 

generator plant design, construction and operation. 

FortisAlberta Inc. (FAI), and any person employed on its behalf, makes no warranties or 

representations of any kind with respect to the DER requirements contained in this document, 

including, without limitation, its quality, accuracy, completeness or fitness for any particular purpose, 

and FAI will not be liable for any loss or damage arising from the use of this document, any conclusions 

a user derives from the information in this document or any reliance by the user on the information it 

contains. FAI reserves the right to amend any of the requirements at any time. Any person wishing to 

make a decision based on the content of this document should consult with FAI prior to making any 

such decision. 
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1 Any transformer between a DER unit's terminals and the PCC is likely to cause the DER unit to be electrically 
remote from the PCC.  In addition, voltage drop along cabling can cause DER unit measurements to be 
electrically remote from the PCC. 
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4.2. Acronyms 
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The ICAP report is a technical report that involves application of engineering judgement in determining 
whether requirements of the technical standards are addressed by the DER system.  As a result, the 
requirements of the EGP Act and APEGA / ASET apply to the conformity evaluation.  For more 
information, see DER-02E. 

The following general requirements are applicable to the ICAP reports submitted for each stage of the 
ICAP process in FortisAlberta service territory. 

5.1.1. Professional Licensees (Engineering) and Professional Technologists shall submit additional 
evidence demonstrating their scope of practice includes generator interconnection to IEEE 1547, 
and that they have training and experience in the application of the applicable edition of the IEEE 
1547 series of standards outlined in FortisAlberta requirements. 

5.1.2. ICAP reports shall be authenticated by a qualified professional and validated by a Permit Holder 
as per DER-02E, fully complying with the requirements of APEGA/ASET and the EGP Act.  
Authentication / validation of the ICAP report(s) are necessary for FortisAlberta to comply with 
APEGA's requirements on "Relying on the Work of Others and Outsourcing".  No exceptions will 
be given. 

5.1.3. Supporting evidence documents demonstrating conformity of the DER system consist of: 

 

 

 

5.1.4. Supporting evidence documents demonstrating conformity of the DER system shall be attached 
to each ICAP report. 

 

2 i.e. DERs ≥ 500 kVA. 
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5.1.5. Documentation shall be provided to support evidence of conformity to each requirement. 

5.1.6. It is recommended that the DER owner and the ICAP CCE obtain copyright and disclosure 
approval from any party as required prior to submitting the supporting evidence documents to 
FortisAlberta.  FortisAlberta is bound by the Code of Conduct Regulation and will not sign any 
NDAs either with the DER owner, the ICAP CCE, or any equipment manufacturer or consultant; 
doing so could put FortisAlberta in violation of the Code of Conduct Regulation. 

5.1.7. The ICAP report and supporting evidence documents shall be structured to transparently provide 
all details of the evaluation undertaken by the ICAP CCE, for independent assessment and 
evaluation by FortisAlberta's engineers during or after the ICAP process. 

5.1.8. Each ICAP report may be a revision of the previous ICAP report or may be a completely 
independent report at the discretion of the ICAP CCE. If separate reports are utilized, a summary 
with each report attached shall be submitted to FortisAlberta for record at the conclusion of the 
ICAP process. 

5.2. Technical Requirements for the Pre-Site Evaluation Report 

The pre-site evaluation report provides indication that all the requirements will be met by means of 
evaluating the design documents for the DER system. 

5.2.1. The pre-site evaluation report shall include a copy of the Design Evaluation (see section 10). 

5.2.2. Evaluation shall include a detailed checklist of all requirements in the applicable standards and 
how each requirement is met by the design of the DER system. 

5.2.2.1. The ICAP report(s) addressing the pre-site evaluation shall contain an appropriate ICAP CCE 
checklist for the DER under consideration (e.g. “P4 PCC Composite Pre-Site Checklist”). 

5.2.2.2. The ICAP report(s) shall include a checklist addressing DER-02 requirements (e.g. a checklist 
such as annex D). 

The pre-site evaluation report submission may identify areas where the DER can never conform to the 
requirements of the standards. Areas where the DER can never conform to the requirements may 
prevent the DER from ever being connected; it is strongly recommended to obtain a review of the pre-
site evaluation report before undertaking procurement or construction. 

FortisAlberta recommends that 

FortisAlberta will not permit connection, even for testing, without the pre-site evaluation report being 
accepted by FortisAlberta.
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The ICAP report(s) addressing on-site performance evaluation requires witnessing by the ICAP CCE 
of the testing of all DER system control and power quality performance.  The on-site performance 
evaluation is typically performed with the generator online and operating under

 

 

 

 

 

 

3 DER unit protections are unlikely to be permissible for DER systems for which this standard is applicable.  IEEE 
1547 indicates requirements where DER unit protections may be applicable to larger systems (e.g. where 
demonstrable low impedance exists between the DER unit terminals and the POC).  FortisAlberta reserves the 
right to reject any given protection system that does not adequately protect the FortisAlberta distribution system, 
the transmission system, or other FortisAlberta customers. 

4 Generally, this includes all requirements of IEEE 1547 Clause 6 "Response to Area EPS Abnormal Conditions" 
and IEEE 1547 Clause 8 "Islanding".  Evidence of appropriate protective trips for faults both within the DER and 
outside the DER are necessary.  Evidence that protective action (e.g. tripping) does not impede ride-through 
performance is also necessary. 
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This section addresses supporting evidence documents to be included with each ICAP report. 

7.1. At a minimum, the ICAP report(s) shall contain: 

 

 

 

 

 

 

 

 

 

 

 

 

 

This section provides an overview of variances and their application to the ICAP process. 

 

 

 

5 This description may be incorporated in a protection study provided by the DER owner's professional of record. 
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• Section 17 of this standard describes some typical variances to IEEE 1547 series 
interoperability requirements that may be permitted for DERs. 

 

 

 

 

 

 

6 A typical generator lifetime for DER is 20-30 years; this is also often the term of an interconnection agreement.  
Upon renewal, interconnection agreements for DERs may require bringing the DER up the standard of the time.  
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7 Testing and evidence of performance is one means of mitigating technical risk of DERs.  Other means may be 
available.  It is left to the DER owner to propose technical solutions to mitigate the risks to the distribution system 
associated with lack of demonstrated, certified conformity to the standards.  Each requirement must be 
demonstrated as being conformant or the hazard of non-conformity must be mitigated.  The ICAP report must 
ultimately identify all non-conformities, and the DER owner must propose mitigations.  See DER-02E. 
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 ecause 
testing of protection systems under applied fault conditions is not possible without affecting the 
distribution system and other customers, a combination of a protection study, instrument transformer 
testing, and relay testing by secondary injection is often used together to demonstrate the suitability 
of the overall protection system.

 

8 For example, see “Generation Capability Curves for Wind Farms”, E. Enrique, 2014 and IEEE Std 3002.2. 
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14.2. Where direct transfer trip is used for anti-islanding, the ICAP report shall include the evidence of 
direct transfer trip testing, and the ICAP CCE shall have witnessed the testing.  Where other active 
anti-islanding methodologies are being utilized, evidence of suitability of the anti-islanding scheme 
may include certification documents and/or EMT studies. 

 

 
Specifically, the ICAP report should clearly identify the analyses performed (e.g. DER-02B EMT 
study), the mitigations recommended, and whether the mitigations were implemented and tested in 
the field for both key topics: relay desensitization and ground fault overvoltage.

 

 

 

 

 

 

 

 

9 As an example: protective relaying equipment is often supplied by battery systems sized in conformity with 
IEEE 485.  IEEE 485 calculations may support analysis of conformity to the requirements. 
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10 e.g. via secondary injection testing. 
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11 Withstand testing may conform to the requirements of standards such as IEEE C37.09 or IEC/IEEE 
62271-37-013. 

12 For example: FortisAlberta will not permit the DER owner to connect a fault to the FortisAlberta distribution 
system to test ride-through. 
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20.1.1. The DER owner is responsible to ensure that testing is conducted in a manner that ensures 
conformity with the FortisAlberta power quality requirements. 

20.1.2. The DER owner’s testing plans shall indicate how power quality will be monitored and managed 
during testing, to ensure integrity of the FortisAlberta distribution system. 

20.1.3. If, during testing, the DER system does not meet the power quality requirements, the DER owner 
shall shut down the DER system and make any necessary modifications to ensure compliance.   

 

 

 

 

 

 

 FortisAlberta is responsible to maintain power quality for its customers.  If the DER system is
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20.4.1. DC injection does not require testing if the PCC is isolated from all DER units by one or more 
isolation transformers providing galvanic separation between windings13. 

 The ICAP report(s) shall clearly identify where DC injection evaluation has been omitted due to

 

 

 

 In addition, the DER owner must have a licensed professional conduct an assessment of the

 

 

 

 

 

 

 

 

13 Transformer configurations where the windings are not galvanically isolated require evaluation of DC injection. 

14  

15  

16  
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17 For all DER systems covered by this standard, the RPA will be the PCC, which is typically remote from the 
DER unit terminals. 
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18 See 20.8 of the Alberta Electric Utilities Act. 

19 i.e. “… any person that supplies, generates, … stores, discharges, … electricity, electric energy, electricity 
services or ancillary services” as per the EUA. 
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20 FortisAlberta permits these connections if, and only if, the Safety Codes Officer inspecting the DER installation 
provides a written variance approving the use of alternative means of conforming with CSA C22.1 84-014.  The 
Safety Codes O 
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E3.1. Professionals evaluating uncertified DER units shall be licensed professionals, meeting the 
licensure requirements identified in DER-02E (e.g. P.Eng.); this professional is referred to as the 
evaluating professional through the remainder of this annex. 

E3.2. The evaluating professional shall accept responsibility for the evaluation and its results, including 
any studies or tests performed.21 

E3.3. The evaluating professional may rely on testing performed by others, provided the APEGA 
professional practice standard “Relying on the Work of Others and Outsourcing” is complied with. 

E3.4. The evaluating professional must deliver an authenticated “uncertified DER unit evaluation report” 
to FortisAlberta and the ICAP CCE that: 

 

21 This is comparable to the “certification by a professional engineer” contemplated under the Alberta 
Occupational Health and Safety Code (OHS Code).  FortisAlberta workers and the public rely on the safety of 
the DER protection and controls.  
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E4.1. Prior to undertaking connection of an uncertified DER unit, the evaluating professional shall 
submit an evaluation summary which requirements are addressed by or applicable to the 
uncertified DER unit(s). 

E4.2. Based on the summary of requirements, the evaluating professional shall submit an inspection 
and test plan to demonstrate conformity for the requirements addressed by or applicable to the 
uncertified DER units. 

E4.3. The inspection and test plan shall clearly indicate: 

 

 

 

 

E4.4. The inspection and test plan shall clearly indicate which tests can be safely performed while the 
DER system is connected to the distribution system, and any alternative test methods (e.g. testing 
supported by study, lab testing, use of manufacturer type testing) will be used where it is not safe 
to test while connected. 

E4.5. FortisAlberta and the ICAP CCE will indicate which tests must be witnessed by each party in 
response to the provided ITP. 

 

E5.1. All tests performed in support of evaluations under this annex shall be performed with test 
equipment calibrated and traceable to a national measurement standard. 

E5.2. Evidence of calibration shall be included with the evaluation report. 

 

22 This requirement is intended to address equivalency between a certified unit and an uncertified unit, when 
applied in a DER system as a whole.  Evaluation of the DER system for overall conformity is addressed in the 
main body of this standard. 
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E6.1. DER unit type testing requirements are specified in IEEE 1547.1 clause 5 “Type tests”, and clause 
6 “Interoperability tests”. 

E6.2. Where manufacturers have performed type-testing, the manufacturer’s type-testing may be used 
as evidence of conformity, subject to the following requirements. 

E6.3. Type-testing performed by the DER unit manufacturer shall comply with the requirements of IEEE 
1547.1, or the evaluating professional shall confirm that the test conditions result in a 
demonstration of equal or greater performance than required by the IEEE 1547 series. 

E6.4. The evaluating professional shall assess and accept responsibility for the procedure and results 
of the type testing in the evaluation report.23 

 

E7.1. DER unit production testing requirements are specified in IEEE 1547.1 clause 7 “Production 
tests”. 

E7.2. Manufacturer production testing per IEEE 1547.1 is intended to be completed by the 
manufacturer without witness; as a result, manufacturer-provided test documentation is 
acceptable.  No witness is required, unless otherwise specified on the ITP by FortisAlberta or the 
ICAP CCE. 

E7.3. Manufacturer production testing shall conform to IEEE 1547.1 requirements. 

E7.4. The evaluating professional shall assess and report on the conformity of the production testing in 
the evaluation report. 

 

E8.1. Where type testing or production testing have not or cannot be performed in a laboratory, the 
evaluating professional shall propose alternative methods of evaluation. 

E8.2. All testing shall conform with the general requirements of IEEE 1547.1 clause 4 “General 
requirements”, including: 

 

 

 

E8.3. All documentation required to be submitted under IEEE 1547.1, including installation instructions, 
user instructions, application notes, and other documents, shall be submitted as part of the 
evaluation report. 

E8.4. Procedures shall be submitted for all alternative evaluations at least 30 days in advance of the 
proposed test. 

 

23 The evaluating professional may specify test witness requirements or other requirements to satisfy their 
professional practice requirements. 



 
 

FortisAlberta ICAP Technical Requirements  

for DER 500 kVA and Greater 

Revision Date: January 15, 2025 Version No: 1.0 Standard No: DER-02D 

 

Copyright © 2025 FortisAlberta. All rights reserved. No modifications or reproductions are allowed without written 
permission. 

                Printed on Jan. 15, 2025. The current version is on FortisAlberta Standards Database.        Page 31 of 33 

E8.5. Alternative evaluation procedures featuring online testing while connected to the distribution 
system shall contain statements indicating how the distribution system will be protected from: 

 

 

 

 

 

 

 

 

 

 

 

 

E9.1. Testing may be performed on the DER system as-installed on the distribution system, provided 
it can be demonstrated safe to do so by the evaluating professional25. 

E9.2. Testing shall be performed conformant with IEEE 1547.1, if possible. 

E9.3. The test procedure and test results shall be included in the evaluation report. 

 

E10.1. Testing may be performed on the DER system as-installed on the distribution system at operating 
points achievable without harm to the distribution system, and supported by engineering studies 
that identify performance at all operating points26. 

E10.2. The evaluation report must indicate clearly how field test results are correlated to the predictions 
made by the studies. 

E10.3. Studies shall conform to the requirements of annex B. 

 

24 AESO may require further approvals as per the ISO Rules.  The DER Owner remains responsible to comply 
with the ISO Rules as per the Electric Utilities Act. 

25 Full online testing is often preferable from a cost standpoint, since it uses equipment that was intended to be 
installed anyways; however, it is typically difficult to plan and execute a test while connected to the distribution 
system.  Online testing should follow industry be practices for the types of operational tests.  NERC / WECC / 
AESO have a body of knowledge describing this sort of testing for transmission-connected generators. 

26 Because the typical operating point of a rural distribution system is at or near the high end of the acceptable 
CSA C235 voltage range, many DER projects cannot export reactive power without risk to the distribution system 
or risk of tripping.  In such cases, this sort of testing becomes necessary to demonstrate reactive power capability 
and control. 
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E11.1. Testing may be performed on the DER components in a lab or other offline conditions to confirm 
the validity of component models, and studies may be performed based on the validated 
component models to confirm behavior of the DER system27. 

E11.2. The evaluation report shall provide evidence of component-level testing in addition to the studies. 

E11.3. Field testing must still be performed to the extent possible, and correlated to study results. 

E11.4. Studies shall conform to the requirements of annex B. 

 

E12.1. FortisAlberta will not accept evaluation by study only; studies in the absence of testing 
(component-level or system-level) to confirm the results is not sufficiently reliable to address the 
risk to the distribution system. 

E12.2. FortisAlberta will not accept component models based on generic models, such as simple voltage 
/ current sources or WECC models, unless supported by testing. 

 

E13.1. The evaluation report and process described in this normative annex is intended to provide to 
address limitations in DER unit certification. 

E13.2. The design evaluation is a summary of the overall performance of the DER system, determining 
which requirements are met by which components, and therefore what testing must be 
performed. 

E13.3. The evaluation summary and ITP (section E4) shall form part of the design evaluation report.  
The evaluation summary and ITP may be a separate document or may form part of the design 
evaluation report. 

 

E14.1. The evaluation report and process described in this normative annex is intended to provide 
evidence of conformity with the interconnection requirements in lieu of DER unit certification. 

E14.2. The ICAP CCE is prohibited from undertaking studies or executing testing associated with 
evaluation of uncertified DER units. 

E14.3. The ICAP CCE shall: 

 

 

E14.4. The ICAP CCE may: 

 

27 This sort of testing is most common for ride-through behavior (i.e. using vendor model data), and for protection 
(i.e. using secondary injection on relays, together with instrument transformer testing).  Practical testing of 
abnormal conditions such as those expressed in IEEE 1547 clause 6 would create system events that are unsafe 
for the distribution system and other customers. 
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E15.1. Application of uncertified DER units is a non-conformance with the requirements, and should be 
identified as such in the ICAP report. 

E15.2. FortisAlberta may provide a variance, subject to receipt of sufficient evidence to confirm the risk 
to the distribution system has been identified and mitigated. 

E15.2.1 The evidence may include a completed system-level ICAP report backed by the uncertified 
DER evaluation report to show system-level conformity. 

E15.2.2 The evidence may include application of other supplemental DER devices to mitigate the risk 
associated with the uncertified DER unit(s). 

E15.3. See DER-02E for more information on addressing, documenting, and resolving variances. 


