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Topics of Discussion
• Distributed Resources Engineering
• Interconnection Requirements Manual (IRM)

– A Collaborative Update Process (Joel)
• IRM changes (Marlissa)

– Disconnects (labeling, use cases, new keynotes)
– Sample diagrams
– Elevation and site plans
– Tour of APS.COM

• Smart inverter changes (Danny)
• General reminders

– Approved equipment reminders - cannot modify equipment in the field



DRE

Mission

Manage Impacts to 
Distribution System

Ensure Safety 
of Equipment 

& Interconnection

Integrate DERs safely, reliably, 
affordably, while promoting a 
positive customer experience

How do we achieve this mission?

• Distribution system 
modeling

• Technical screens, technical 
studies

• Hosting capacity
• Inverter/equipment settings

• Develop, maintain & revise 
tech reqs for safety and 
reliability (APS IRM, ESRM)

• Effectively communicate and 
share those requirements 
with our customers

• Review applications to   
ensure they meet reqs

• Provide engineering     
support for field          
services

DRE’s Mission: 
To partner with our customers to 
sustainably integrate DERs to the 
distribution grid with a focus on safety, 
reliability, and customer affordability.



Interconnection Requirements Manual (IRM)
A Collaborative Update Process

• Focus on safe, reliable, and efficient 
interconnection of DERs interconnecting to 
the distribution system

• Updating the IRM is an ongoing 
collaborative process involving 
manufacturers, stakeholders, and industry 
experts.

• APS monitors technological advances, 
national codes and standards, as well as 
industry best practices in order to keep the 
IRM representative of current best practices



Interconnection Requirements Manual (IRM)
A Collaborative Update Process

• APS regularly engages with stakeholders to 
address questions, concerns, and 
recommendations for updates.

• APS evaluates and investigates suggestions, 
incorporating them when feasible.

• APS holds collaborative working sessions with 
stakeholders at least twice a year, or more 
frequently if necessary, to discuss changes to 
the IRM.

• Certain updates that Marlissa will share come 
from these collaborative discussions.



Key IRM Updates

Marlissa Lucero



Key Changes

• Section 8
– Minimizing the number of disconnects (8.6)
– Clarification of equipment locations and 

access (8.2)

Please read through the revised IRM for further 
information and updates. 



Minimizing the Number of 
Disconnects (8.6)



Minimizing the Number of Disconnects
Approved Fused Disconnects may be used for all applications 



Labeling
• Unfused Utility Disconnect: UTILITY DISCONNECT

• Fused Utility Disconnect (Load Side/Load Side Tap): FUSED UTILITY 
DISCONNECT

• Fused Utility Disconnect (Supply Side Taps) or MSAs: SERVICE/UTILITY 
DISCONNECT

All Disconnects must be approved models. 



aps.com/dg

https://www.aps.com/dg








Clarification of Equipment Locations 
and Access (8.2)
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• Location of new production 
equipment may be adjacent 
to the existing SES even 
when located in a fenced 
yard 
– Customers may be 

contacted to schedule an 
appointment to access 
the equipment

Equipment Locations and Access

16



Site Plan Notes

Notes to remain:
      

New:



< 10’





Reminders

• Equipment location variances may be granted on a 
case-by case basis

– Email renewables@aps.com 
– Photos help with application reviews

• Ensure the photo includes the entire pathway, workspace, and grade below the equipment

• 400 A Meters require cutsheets
– CT rated meter enclosures and custom switchboards require cutsheets 

when they are not on the approved list found on aps.com/esrm
– Upload to PowerClerk under the Cut_Sheets attachment

mailto:renewables@aps.com


Benefits of IEEE 1547-2018 Adoption 
&

Advanced Inverter Settings

R. Danny Miranda



Highlights/Overview

• APS is adopting advanced inverter settings found within IEEE 
1547-2018 for grid-support functions that align with best industry 
practices effective with the recently approved IRM.

• These settings have the potential to minimize the negative effects 
that high penetrations of Distributed Energy Resources (DERs) can 
have on the grid and allow more customers the opportunity to 
interconnect, and are a part of what makes Non-Exporting and 
Inadvertent Export systems possible.



Advanced Inverters 
& Grid-Support Functions

• Advanced (smart) inverters have the capability to 
monitor and respond to information (e.g., voltage, 
frequency) to maintain grid stability.
– Adjust output to achieve longer operational time vs. 

reaching threshold and ceasing operation.
– Ride through abnormal conditions.



IEEE 1547 & UL 1741-SB Certification

• UL 1741 is the industry standard for Inverter Safety
– The tests which advanced inverters must pass to 

receive UL 1741 certification were designed to meet 
or exceed the requirements set forth by IEEE 1547-
2018

• UL 1741-SB introduced interoperability conformance 
testing in accordance with IEEE 1547.1-2020, which 
established testing procedures for advanced inverter 
capabilities



UL 1741-SA & -SB Certification Differences

• Supplement B references IEEE Std. 
1547.1-2020 to standardize 
certification and ensure testing 
covers the full range of allowable 
settings required by IEEE 1547-2018
– SA-compliant devices are more 

narrowly certified to non-uniform 
performance requirements

UL 1741-SB
Over/Undervoltage Trip

Watt/VAR Mode
Constant VAR Mode 

Tests

UL 1741-SA
Low/High Volt. Ride 

Through
Low/High Freq. Ride 

Through
Power Factor

Volt/VAR Mode
Frequency-Watt

Volt-Watt



IEEE 1547 & UL 1741-SB Certification (cont.)

• The previous revision of the APS Interconnection 
Requirements Manual (IRM), which had been approved 
Nov. 2022, originally stated APS had planned to require 
UL 1741-SB certified inverters alongside recommended 
settings July 2023. 
– However, SB-Certified inverters were not widely 

available, so APS continued to work with industry 
partners and manufacturers to continue approval of 
UL 1741-SA certified inverters

• The latest revision of the IRM, in effect as of 5/11, now 
requires SB certification.



Arizona Administrative Code (AAC) & 
Implementation of Advanced Settings

• AAC Title 14, Chapter 2, Article 26, Section R14-2-
2625 C. allows for grid-support features to be 
implemented via Advanced Inverters upon mutual 
consent between customers and utilities
– Volt/VAR 
– Volt/Watt 
– Fixed Power Factor 
– Soft-Start Reconnection 
– Frequency/Watt

https://apps.azsos.gov/public_services/Title_14/14-02.pdf
https://apps.azsos.gov/public_services/Title_14/14-02.pdf
https://apps.azsos.gov/public_services/Title_14/14-02.pdf
https://apps.azsos.gov/public_services/Title_14/14-02.pdf
https://apps.azsos.gov/public_services/Title_14/14-02.pdf
https://apps.azsos.gov/public_services/Title_14/14-02.pdf


APS Grid-Support Features

• Where we are:
– Minimum Power Factor capabilities have been a long-

standing requirement of the APS IRM, and Fixed Power 
Factor has been employed on a case-by-case basis.

• Where we’re going:
– With APS’ adoption of IEEE 1547-2018, Volt/VAR will 

replace the Fixed Power Factor mode of operation.



APS Adoption of IEEE 1547-2018 Advanced 
Inverter Settings

• Adoption of default setting values found within Category B for Normal 
Performance & Category III* for Abnormal Performance

Normal 
Performance

Volt/VAR Volt/Watt

Abnormal 
Performance

Frequency/Watt

* Category III includes the IEEE 1547A-2020 Amendment 



APS Adoption of IEEE 1547-2018 Advanced 
Inverter Settings (cont.)

• Proposed settings & documentation align with what is stated within 
AAC section R-14-2-2625, including a section for mutual agreement 
with customers



Non-BES Voltage Schedule Letter

• APS Non-BES with POI voltage < 100kV & nameplate capacity >= 10MW

• Accessible via OASIS website

• With regards to Inverter-Based Resources:
– Default Operating Mode: Volt/VAR Control
– Alternative Modes: Automatic Voltage Regulation, Power Factor 

Regulation

• Volt/VAR settings found in Attachment 1, other mode settings will be 
communicated upon approval

https://www.oasis.oati.com/azps/index.html


Benefits of implementing Advanced Inverter 
settings

• Follows Industry Best Practices
– Survey conducted by IREC on Utility 

IEEE 1547-2018 adoption illustrates 
peer utilities have already adopted 
the standard, and more plan to in 
near future

• Arizona
• New Mexico
• California
• Hawaii



Benefits of implementing Advanced Inverter 
settings (cont.)

• IEEE 1547-2018 Category III Abnormal Performance functions 
were created as a mitigation in response to findings within NERC 
Report
– “[…] is based on both BPS 

stability/reliability and 
distribution system 
reliability/power quality 
needs and is coordinated 
with existing 
interconnection 
requirements for very high 
DER penetration”

https://www.nerc.com/globalassets/our-work/reports/event-reports/1200_mw_fault_induced_solar_photovoltaic_resource_interruption_final.pdf
https://www.nerc.com/globalassets/our-work/reports/event-reports/1200_mw_fault_induced_solar_photovoltaic_resource_interruption_final.pdf


Benefits of implementing Advanced Inverter 
settings (cont.)

Customer Impacts:
• Implementing these settings will minimize effects a Generating Facility (GF) 

could have on power quality and allow for greater Hosting Capacities (HC)

• Will not impact design of GFs, but to meet expected kW output, utilize the 
ratio below:

– 𝑘𝑘𝑘𝑘 (𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛)
𝑘𝑘𝑘𝑘𝑘𝑘 (𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛)

= 0.9, allows for a PF range of +/- 0.9 

  Inverters < 10 MW (APS IRM Sec 12)

• Allow for more interconnections while also mitigating the potential need for 
line-side devices due to issues caused by GFs
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