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Appendix F.

DSP and IRP interactions

This appendix provides answers to common participant
questions around DSP and IRP interactions with respect
to DER modeling.

1. How does PGE ensure the IRP process accurately
accounts for the contribution of DERs to minimize
supply side investment?

» To understand the system- level and locational
impacts of the DERs, PGE has created a new bottom-
up forecasting model, named AdopDER. AdopDER
calculates the technical and economic potential of
DER programs, and the market adoption of electric
vehicles (EVs), photovoltaics (PVs), building
electrification measures, and storage at the site
level. AdopDER is a true bottom-up forecasting
model that simulates decision making at the site level
accounting for economics and site constraints such
as panel capacity, availability of a garage, and other
building characteristics to determine the probability
of DER adoption.

» The AdopDER model leverages state of the art
tools from the National Labs such as the National
Renewable Energy Laboratory (NREL). PGE
believes these state-of-the-art tools combined
with the open-source nature of the AdopDER
model provides the most flexibility in modeling
different DER characteristics comprehensively
in a collaborative manner with stakeholders and
third-party experts. Additionally, PGE expects the
tools to evolve to better support the IRP process
by leveraging the in-built stochasticity to perform
complex probabilistic simulations to determine the
adoption probabilities under different scenarios
providing new insights on the range of contributions
from DERs under each scenario.

« With this new model, we have improved our in-house
capabilities enabling repeatability, scalability, and
frequency of understanding DER adoption at the
site level. In Part 2 of the DSP, expected to be filed
in August 2022, PGE will elaborate on these results
by highlighting the more granular impacts such as
locational proliferation by each DER.
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* PGE notes that front-of-meter investments from DER

developers cannot be captured within AdopDER and
will likely be reflected through interconnection request
data that is integrated into the planning processes.

« A combination of the AdopDER’s mathematical

approach, and its open framework, ensuring a robust
peer review process, enables PGE to accurately
address the impacts of DERs in the IRP.

2.In modeling the DER programs, how is PGE
ensuring DERs are valued accurately relative to
supply side option?

« As noted in Section 8.2, PGE is evolving its cost-

effectiveness methodology, aligning it with the
National Standard Practice Manual and regional
approaches. With this update, PGE will create a
transparent method of valuing DERs and accounting
for their societal benefits. This methodology will be
integrated with AdopDER enabling stakeholders to
see a clear relationship between DER valuation and
its adoption.

Additionally, the AdopDER model also develops
supply curves for non-cost-effective DERs that will
be fed into the IRP’s ROSE-E resource optimization
engine. PGE believes this approach, addressing
cost-effective and non-cost effective DERs,
provide a platform that comprehensively accounts
for DER value.



3.How does PGE ensure DERs are evaluated through
robust scenarios accounting for variations in weather
and cost curves?

» PGE’s approach to the AdopDER model was to align
the load scenarios with the IRP process. Additionally,
the model also runs three adoption scenarios
based on different cost curves and policy futures.
Combined, these provide nine outputs based on
different load and adoption scenarios. Additionally,
AdopDER has significant stochasticity impacting the
analytics at the site and system level. Combined, we
feel this provides a robust platform to ensure PGE
is accounting for different futures. Over time, as we
establish clear feedback loops of data, the model
outputs will become more robust.

4.How does PGE account for the interactive effects of

DERs within the IRP?

» Determining the net impact of DERs at a site is
a complex analytical process considering the
interactive effects, which are accounted within
AdopDER. PGE models programmatic measures
with their expected interactive effects at the site
level. Additionally, during the IRP process, DERs are
considered part of the portfolio mix to determine the
Effective Load Carrying Capability (ELCC) using the
last-in method to determine the interactive effects of
DERs with other supply-side resources accounting
for portfolio interactive effects as well.
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5.How does PGE holistically account for the impacts of

transportation electrification on the grid, specifically
focusing on impacts on the distribution and
transmission system and resource adequacy?

The AdopDER tool provides a locational forecast

of the market and programmatic adoption of EVs.
These include customers that would opt for managed
charging and other DER programs. This forecast is
then integrated with the distribution planning process
to determine the distribution system impact. Within the
distribution planning process, transmission impacts

are communicated to the transmission planning team
ensuring transmission impacts of EVs are accounted for.

From an IRP perspective, the AdopDER tool provides
market adoption and programmatic adoption of EVs,
each with their respective load profile. The aggregated
impact at the system level is calculated to determine
peak impact and is integrated within the load forecast.
The load forecast is the first step in determining resource
adequacy needs. In cases where sites with EVs include
other DERs, each DERs impact is individually calculated
at the system level and provided to the IRP team.



	Table 1. Distribution system overview: Guideline mapping
	Table 2. Summary of distribution assets as of Q1 2021
	Table 3. Distribution of yearly spending by expenditure category 
	Table 4. In-service net metering facilities by generator type, number and capacity
	Table 5. In-service qualifying facilities by generator type, number and capacity
	Table 6. In-queue net metering facilities by generator type, number and capacity (September 2021)
	Table 7. In-queue qualifying facilities by generator type, number and capacity (September 2021)
	Table 8. Number of customers participating in demand response (2016-2020)
	Table 9. Demand response capacity by season (2016-2020)
	Table 10. Electric vehicle (EV) growth in PGE service area by powertrain (additional EVs by year)
	Table 11. Existing vehicle summary in PGE service area by vehicle class and powertrain
	Table 12. Distribution system vision: Guideline mapping
	Table 13. Empowered communities: guideline mapping 
	Table 14. Goals, objectives and outcomes
	Table 14. Goals, objectives and outcomes (continued)
	Table 15. Community engagement lessons
	Table 16. Modernized grid: guideline mapping
	Table 17. Grid modernization cost-effectiveness framework from DOE’s DSPx Volume III
	Table 18. Capabilities and their descriptions
	Table 19. Future relative potential costs and benefits by capability
	Table 20. Carnegie Mellon University’s Smart Grid Maturity Model
	Table 21. PGE’s capability gap analysis, assumptions and barriers
	Table 22. U.S. DOE’s options for addressing key BCA challenges
	Table 23. Planning functions as defined by DOE’s DSPx
	Table 24. Example of PGE’s assessment for enhanced power flow analysis
	Table 25. Resilience: guideline mapping
	Table 26. Plug and play: guideline mapping
	Table 27. Hosting capacity maturity model
	Table 28. Four main methods to analyze hosting capacity
	Table 29. Recommended use cases to analyze hosting capacity 
	Table 30. Three HCA options included in the options analysis
	Table 31. HCA options analysis summary 
	Table 32. Criteria that utilize a low/medium/high rating scale
	Table 33. HCA Option 1 requirements
	Table 34. Analysis summary for option 1
	Table 35. Option 1 estimated cost detail
	Table 36. HCA Option 2 requirements
	Table 37. Analysis summary for Option 2
	Table 38. Option 2 estimated cost detail
	Table 39. HCA Option 3 requirements
	Table 40. Analysis summary for Option 3
	Table 41. Option 3 estimated cost detail
	Table 42. PGE’s HCA approach mapped to the options
	Table 43. Comparison of current practice vs. proposed approach
	Table 44. HCA tasks, resources and effort
	Table 45. Limiting criteria and violation thresholds 
	Figure 1. Oregon Department of Energy: Energy use by source
	Figure 2. PGE’s vision, goals and execution approach
	Figure 3. PGE’s five strategic initiatives
	Figure 4. The electric grid
	Figure 5. Examples of distributed energy resources connected to the distribution grid
	Figure 6. PGE’s service area
	Figure 7. Electric vehicle supply equipment (EVSE) counts in PGE service area
	Figure 8. Charging stations by ownership and type
	Figure 9. Cumulative number of charging stations by ownership and type
	Figure 10. Historical growth of EV charging stations in our territory
	Figure 11.a. PGE’s transportation electrification load forecast, reference case
	Figure 11.b. PGE’s DR/flex load forecast, reference case​
	Figure 11.c. PGE’s solar PV forecast, reference case
	Figure 11.d. PGE’s building electrification load forecast, reference case
	Figure 12. PGE’s initiatives address the goals of the 21st century community-centered distribution system
	Figure 13. DSP partnership workshops
	Figure 14. Community engagement 
	Figure 15. DEI maturity model
	Figure 16. The Spectrum of Community Engagement to Ownership
	Figure 17. Formula to build trust
	Figure 18. Layers within a distribution system platform as described by DOE’s DSPx
	Figure 19. PGE’s modernized grid framework
	Figure 20. Example considerations for investments in a modernized grid
	Figure 21. PGE’s planned investments in planning and engineering over next five years
	Figure 22. PGE’s current distribution planning capabilities
	Figure 23. EPRI’s illustration of a DER data management system
	Figure 24. Grid management system functions
	Figure 25. PGE’s expected five-year roadmap for GMS
	Figure 26. PGE’s expected five-year roadmap for distribution automation
	Figure 27. PGE’s expected five-year roadmap for substation automation and protection
	Figure 28. PGE’s estimated FAN coverage by 2024
	Figure 29. PGE’s expected five-year roadmap for AMI
	Figure 30. 2021 feedback sprints
	Figure 31. PGE generation limited feeder map
	Figure 32. Interconnection screening activities
	Figure 33. Distributed generation evaluation map
	Figure 34. Sample screenshot of the hosting capacity heat map  
	Figure 35. Hosting capacity analysis roadmap
	DSP_2021_Report_Chapter_7-V3.pdf
	Figure 36. State policy timeline

	page 2.pdf
	Table 1. Distribution system overview: Guideline mapping
	Table 2. Summary of distribution assets as of Q1 2021
	Table 3. Distribution of yearly spending by expenditure category 
	Table 4. In-service net metering facilities by generator type, number and capacity
	Table 5. In-service qualifying facilities by generator type, number and capacity
	Table 6. In-queue net metering facilities by generator type, number and capacity (September 2021)
	Table 7. In-queue qualifying facilities by generator type, number and capacity (September 2021)
	Table 8. Number of customers participating in demand response (2016-2020)
	Table 9. Demand response capacity by season (2016-2020)
	Table 10. Electric vehicle (EV) growth in PGE service area by powertrain (additional EVs by year)
	Table 11. Existing vehicle summary in PGE service area by vehicle class and powertrain
	Table 12. Distribution system vision: Guideline mapping
	Table 13. Empowered communities: guideline mapping 
	Table 14. Goals, objectives and outcomes
	Table 14. Goals, objectives and outcomes (continued)
	Table 15. Community engagement lessons
	Table 16. Modernized grid: guideline mapping
	Table 17. Grid modernization cost-effectiveness framework from DOE’s DSPx Volume III
	Table 18. Capabilities and their descriptions
	Table 19. Future relative potential costs and benefits by capability
	Table 20. Carnegie Mellon University’s Smart Grid Maturity Model
	Table 21. PGE’s capability gap analysis, assumptions and barriers
	Table 22. U.S. DOE’s options for addressing key BCA challenges
	Table 23. Planning functions as defined by DOE’s DSPx
	Table 24. Example of PGE’s assessment for enhanced power flow analysis
	Table 25. Resilience: guideline mapping
	Table 26. Plug and play: guideline mapping
	Table 27. Hosting capacity maturity model
	Table 28. Four main methods to analyze hosting capacity
	Table 29. Recommended use cases to analyze hosting capacity 
	Table 30. Three HCA options included in the options analysis
	Table 31. HCA options analysis summary 
	Table 32. Criteria that utilize a low/medium/high rating scale
	Table 33. HCA Option 1 requirements
	Table 34. Analysis summary for option 1
	Table 35. Option 1 estimated cost detail
	Table 36. HCA Option 2 requirements
	Table 37. Analysis summary for Option 2
	Table 38. Option 2 estimated cost detail
	Table 39. HCA Option 3 requirements
	Table 40. Analysis summary for Option 3
	Table 41. Option 3 estimated cost detail
	Table 42. PGE’s HCA approach mapped to the options
	Table 43. Comparison of current practice vs. proposed approach
	Table 44. HCA tasks, resources and effort
	Table 45. Limiting criteria and violation thresholds 
	Figure 1. Oregon Department of Energy: Energy use by source
	Figure 2. PGE’s vision, goals and execution approach
	Figure 3. PGE’s five strategic initiatives
	Figure 4. The electric grid
	Figure 5. Examples of distributed energy resources connected to the distribution grid
	Figure 6. PGE’s service area
	Figure 7. Electric vehicle supply equipment (EVSE) counts in PGE service area
	Figure 8. Charging stations by ownership and type
	Figure 9. Cumulative number of charging stations by ownership and type
	Figure 10. Historical growth of EV charging stations in our territory
	Figure 11.a. PGE’s transportation electrification load forecast, reference case
	Figure 11.b. PGE’s DR/flex load forecast, reference case​
	Figure 11.c. PGE’s solar PV forecast, reference case
	Figure 11.d. PGE’s building electrification load forecast, reference case
	Figure 12. PGE’s initiatives address the goals of the 21st century community-centered distribution system
	Figure 13. DSP partnership workshops
	Figure 14. Community engagement 
	Figure 15. DEI maturity model
	Figure 16. The Spectrum of Community Engagement to Ownership
	Figure 17. Formula to build trust
	Figure 18. Layers within a distribution system platform as described by DOE’s DSPx
	Figure 19. PGE’s modernized grid framework
	Figure 20. Example considerations for investments in a modernized grid
	Figure 21. PGE’s planned investments in planning and engineering over next five years
	Figure 22. PGE’s current distribution planning capabilities
	Figure 23. EPRI’s illustration of a DER data management system
	Figure 24. Grid management system functions
	Figure 25. PGE’s expected five-year roadmap for GMS
	Figure 26. PGE’s expected five-year roadmap for distribution automation
	Figure 27. PGE’s expected five-year roadmap for substation automation and protection
	Figure 28. PGE’s estimated FAN coverage by 2024
	Figure 29. PGE’s expected five-year roadmap for AMI
	Figure 30. 2021 feedback sprints
	Figure 31. PGE generation limited feeder map
	Figure 32. Interconnection screening activities
	Figure 33. Distributed generation evaluation map
	Figure 34. Sample screenshot of the hosting capacity heat map  
	Figure 35. Hosting capacity analysis roadmap

	144.pdf
	Table 1. Distribution system overview: Guideline mapping
	Table 2. Summary of distribution assets as of Q1 2021
	Table 3. Distribution of yearly spending by expenditure category 
	Table 4. In-service net metering facilities by generator type, number and capacity
	Table 5. In-service qualifying facilities by generator type, number and capacity
	Table 6. In-queue net metering facilities by generator type, number and capacity (September 2021)
	Table 7. In-queue qualifying facilities by generator type, number and capacity (September 2021)
	Table 8. Number of customers participating in demand response (2016-2020)
	Table 9. Demand response capacity by season (2016-2020)
	Table 10. Electric vehicle (EV) growth in PGE service area by powertrain (additional EVs by year)
	Table 11. Existing vehicle summary in PGE service area by vehicle class and powertrain
	Table 12. Distribution system vision: Guideline mapping
	Table 13. Empowered communities: guideline mapping 
	Table 14. Goals, objectives and outcomes
	Table 14. Goals, objectives and outcomes (continued)
	Table 15. Community engagement lessons
	Table 16. Modernized grid: guideline mapping
	Table 17. Grid modernization cost-effectiveness framework from DOE’s DSPx Volume III
	Table 18. Capabilities and their descriptions
	Table 19. Future relative potential costs and benefits by capability
	Table 20. Carnegie Mellon University’s Smart Grid Maturity Model
	Table 21. PGE’s capability gap analysis, assumptions and barriers
	Table 22. U.S. DOE’s options for addressing key BCA challenges
	Table 23. Planning functions as defined by DOE’s DSPx
	Table 24. Example of PGE’s assessment for enhanced power flow analysis
	Table 25. Resilience: guideline mapping
	Table 26. Plug and play: guideline mapping
	Table 27. Hosting capacity maturity model
	Table 28. Four main methods to analyze hosting capacity
	Table 29. Recommended use cases to analyze hosting capacity 
	Table 30. Three HCA options included in the options analysis
	Table 31. HCA options analysis summary 
	Table 32. Criteria that utilize a low/medium/high rating scale
	Table 33. HCA Option 1 requirements
	Table 34. Analysis summary for option 1
	Table 35. Option 1 estimated cost detail
	Table 36. HCA Option 2 requirements
	Table 37. Analysis summary for Option 2
	Table 38. Option 2 estimated cost detail
	Table 39. HCA Option 3 requirements
	Table 40. Analysis summary for Option 3
	Table 41. Option 3 estimated cost detail
	Table 42. PGE’s HCA approach mapped to the options
	Table 43. Comparison of current practice vs. proposed approach
	Table 44. HCA tasks, resources and effort
	Table 45. Limiting criteria and violation thresholds 
	Figure 1. Oregon Department of Energy: Energy use by source
	Figure 2. PGE’s vision, goals and execution approach
	Figure 3. PGE’s five strategic initiatives
	Figure 4. The electric grid
	Figure 5. Examples of distributed energy resources connected to the distribution grid
	Figure 6. PGE’s service area
	Figure 7. Electric vehicle supply equipment (EVSE) counts in PGE service area
	Figure 8. Charging stations by ownership and type
	Figure 9. Cumulative number of charging stations by ownership and type
	Figure 10. Historical growth of EV charging stations in our territory
	Figure 11.a. PGE’s transportation electrification load forecast, reference case
	Figure 11.b. PGE’s DR/flex load forecast, reference case​
	Figure 11.c. PGE’s solar PV forecast, reference case
	Figure 11.d. PGE’s building electrification load forecast, reference case
	Figure 12. PGE’s initiatives address the goals of the 21st century community-centered distribution system
	Figure 13. DSP partnership workshops
	Figure 14. Community engagement 
	Figure 15. DEI maturity model
	Figure 16. The Spectrum of Community Engagement to Ownership
	Figure 17. Formula to build trust
	Figure 18. Layers within a distribution system platform as described by DOE’s DSPx
	Figure 19. PGE’s modernized grid framework
	Figure 20. Example considerations for investments in a modernized grid
	Figure 21. PGE’s planned investments in planning and engineering over next five years
	Figure 22. PGE’s current distribution planning capabilities
	Figure 23. EPRI’s illustration of a DER data management system
	Figure 24. Grid management system functions
	Figure 25. PGE’s expected five-year roadmap for GMS
	Figure 26. PGE’s expected five-year roadmap for distribution automation
	Figure 27. PGE’s expected five-year roadmap for substation automation and protection
	Figure 28. PGE’s estimated FAN coverage by 2024
	Figure 29. PGE’s expected five-year roadmap for AMI
	Figure 30. 2021 feedback sprints
	Figure 31. PGE generation limited feeder map
	Figure 32. Interconnection screening activities
	Figure 33. Distributed generation evaluation map
	Figure 34. Sample screenshot of the hosting capacity heat map  
	Figure 35. Hosting capacity analysis roadmap

	162.pdf
	Figure 36. State policy timeline

	1-2.pdf
	Table 1. Distribution system overview: Guideline mapping
	Table 2. Summary of distribution assets as of Q1 2021
	Table 3. Distribution of yearly spending by expenditure category 
	Table 4. In-service net metering facilities by generator type, number and capacity
	Table 5. In-service qualifying facilities by generator type, number and capacity
	Table 6. In-queue net metering facilities by generator type, number and capacity (September 2021)
	Table 7. In-queue qualifying facilities by generator type, number and capacity (September 2021)
	Table 8. Number of customers participating in demand response (2016-2020)
	Table 9. Demand response capacity by season (2016-2020)
	Table 10. Electric vehicle (EV) growth in PGE service area by powertrain (additional EVs by year)
	Table 11. Existing vehicle summary in PGE service area by vehicle class and powertrain
	Table 12. Distribution system vision: Guideline mapping
	Table 13. Empowered communities: guideline mapping 
	Table 14. Goals, objectives and outcomes
	Table 14. Goals, objectives and outcomes (continued)
	Table 15. Community engagement lessons
	Table 16. Modernized grid: guideline mapping
	Table 17. Grid modernization cost-effectiveness framework from DOE’s DSPx Volume III
	Table 18. Capabilities and their descriptions
	Table 19. Future relative potential costs and benefits by capability
	Table 20. Carnegie Mellon University’s Smart Grid Maturity Model
	Table 21. PGE’s capability gap analysis, assumptions and barriers
	Table 22. U.S. DOE’s options for addressing key BCA challenges
	Table 23. Planning functions as defined by DOE’s DSPx
	Table 24. Example of PGE’s assessment for enhanced power flow analysis
	Table 25. Resilience: guideline mapping
	Table 26. Plug and play: guideline mapping
	Table 27. Hosting capacity maturity model
	Table 28. Four main methods to analyze hosting capacity
	Table 29. Recommended use cases to analyze hosting capacity 
	Table 30. Three HCA options included in the options analysis
	Table 31. HCA options analysis summary 
	Table 32. Criteria that utilize a low/medium/high rating scale
	Table 33. HCA Option 1 requirements
	Table 34. Analysis summary for option 1
	Table 35. Option 1 estimated cost detail
	Table 36. HCA Option 2 requirements
	Table 37. Analysis summary for Option 2
	Table 38. Option 2 estimated cost detail
	Table 39. HCA Option 3 requirements
	Table 40. Analysis summary for Option 3
	Table 41. Option 3 estimated cost detail
	Table 42. PGE’s HCA approach mapped to the options
	Table 43. Comparison of current practice vs. proposed approach
	Table 44. HCA tasks, resources and effort
	Table 45. Limiting criteria and violation thresholds 
	Figure 1. Oregon Department of Energy: Energy use by source
	Figure 2. PGE’s vision, goals and execution approach
	Figure 3. PGE’s five strategic initiatives
	Figure 4. The electric grid
	Figure 5. Examples of distributed energy resources connected to the distribution grid
	Figure 6. PGE’s service area
	Figure 7. Electric vehicle supply equipment (EVSE) counts in PGE service area
	Figure 8. Charging stations by ownership and type
	Figure 9. Cumulative number of charging stations by ownership and type
	Figure 10. Historical growth of EV charging stations in our territory
	Figure 11.a. PGE’s transportation electrification load forecast, reference case
	Figure 11.b. PGE’s DR/flex load forecast, reference case​
	Figure 11.c. PGE’s solar PV forecast, reference case
	Figure 11.d. PGE’s building electrification load forecast, reference case
	Figure 12. PGE’s initiatives address the goals of the 21st century community-centered distribution system
	Figure 13. DSP partnership workshops
	Figure 14. Community engagement 
	Figure 15. DEI maturity model
	Figure 16. The Spectrum of Community Engagement to Ownership
	Figure 17. Formula to build trust
	Figure 18. Layers within a distribution system platform as described by DOE’s DSPx
	Figure 19. PGE’s modernized grid framework
	Figure 20. Example considerations for investments in a modernized grid
	Figure 21. PGE’s planned investments in planning and engineering over next five years
	Figure 22. PGE’s current distribution planning capabilities
	Figure 23. EPRI’s illustration of a DER data management system
	Figure 24. Grid management system functions
	Figure 25. PGE’s expected five-year roadmap for GMS
	Figure 26. PGE’s expected five-year roadmap for distribution automation
	Figure 27. PGE’s expected five-year roadmap for substation automation and protection
	Figure 28. PGE’s estimated FAN coverage by 2024
	Figure 29. PGE’s expected five-year roadmap for AMI
	Figure 30. 2021 feedback sprints
	Figure 31. PGE generation limited feeder map
	Figure 32. Interconnection screening activities
	Figure 33. Distributed generation evaluation map
	Figure 34. Sample screenshot of the hosting capacity heat map  
	Figure 35. Hosting capacity analysis roadmap

	1-2.pdf
	Table 1. Distribution system overview: Guideline mapping
	Table 2. Summary of distribution assets as of Q1 2021
	Table 3. Distribution of yearly spending by expenditure category 
	Table 4. In-service net metering facilities by generator type, number and capacity
	Table 5. In-service qualifying facilities by generator type, number and capacity
	Table 6. In-queue net metering facilities by generator type, number and capacity (September 2021)
	Table 7. In-queue qualifying facilities by generator type, number and capacity (September 2021)
	Table 8. Number of customers participating in demand response (2016-2020)
	Table 9. Demand response capacity by season (2016-2020)
	Table 10. Electric vehicle (EV) growth in PGE service area by powertrain (additional EVs by year)
	Table 11. Existing vehicle summary in PGE service area by vehicle class and powertrain
	Table 12. Distribution system vision: Guideline mapping
	Table 13. Empowered communities: guideline mapping 
	Table 14. Goals, objectives and outcomes
	Table 14. Goals, objectives and outcomes (continued)
	Table 15. Community engagement lessons
	Table 16. Modernized grid: guideline mapping
	Table 17. Grid modernization cost-effectiveness framework from DOE’s DSPx Volume III
	Table 18. Capabilities and their descriptions
	Table 19. Future relative potential costs and benefits by capability
	Table 20. Carnegie Mellon University’s Smart Grid Maturity Model
	Table 21. PGE’s capability gap analysis, assumptions and barriers
	Table 22. U.S. DOE’s options for addressing key BCA challenges
	Table 23. Planning functions as defined by DOE’s DSPx
	Table 24. Example of PGE’s assessment for enhanced power flow analysis
	Table 25. Resilience: guideline mapping
	Table 26. Plug and play: guideline mapping
	Table 27. Hosting capacity maturity model
	Table 28. Four main methods to analyze hosting capacity
	Table 29. Recommended use cases to analyze hosting capacity 
	Table 30. Three HCA options included in the options analysis
	Table 31. HCA options analysis summary 
	Table 32. Criteria that utilize a low/medium/high rating scale
	Table 33. HCA Option 1 requirements
	Table 34. Analysis summary for option 1
	Table 35. Option 1 estimated cost detail
	Table 36. HCA Option 2 requirements
	Table 37. Analysis summary for Option 2
	Table 38. Option 2 estimated cost detail
	Table 39. HCA Option 3 requirements
	Table 40. Analysis summary for Option 3
	Table 41. Option 3 estimated cost detail
	Table 42. PGE’s HCA approach mapped to the options
	Table 43. Comparison of current practice vs. proposed approach
	Table 44. HCA tasks, resources and effort
	Table 45. Limiting criteria and violation thresholds 
	Figure 1. Oregon Department of Energy: Energy use by source
	Figure 2. PGE’s vision, goals and execution approach
	Figure 3. PGE’s five strategic initiatives
	Figure 4. The electric grid
	Figure 5. Examples of distributed energy resources connected to the distribution grid
	Figure 6. PGE’s service area
	Figure 7. Electric vehicle supply equipment (EVSE) counts in PGE service area
	Figure 8. Charging stations by ownership and type
	Figure 9. Cumulative number of charging stations by ownership and type
	Figure 10. Historical growth of EV charging stations in our territory
	Figure 11.a. PGE’s transportation electrification load forecast, reference case
	Figure 11.b. PGE’s DR/flex load forecast, reference case​
	Figure 11.c. PGE’s solar PV forecast, reference case
	Figure 11.d. PGE’s building electrification load forecast, reference case
	Figure 12. PGE’s initiatives address the goals of the 21st century community-centered distribution system
	Figure 13. DSP partnership workshops
	Figure 14. Community engagement 
	Figure 15. DEI maturity model
	Figure 16. The Spectrum of Community Engagement to Ownership
	Figure 17. Formula to build trust
	Figure 18. Layers within a distribution system platform as described by DOE’s DSPx
	Figure 19. PGE’s modernized grid framework
	Figure 20. Example considerations for investments in a modernized grid
	Figure 21. PGE’s planned investments in planning and engineering over next five years
	Figure 22. PGE’s current distribution planning capabilities
	Figure 23. EPRI’s illustration of a DER data management system
	Figure 24. Grid management system functions
	Figure 25. PGE’s expected five-year roadmap for GMS
	Figure 26. PGE’s expected five-year roadmap for distribution automation
	Figure 27. PGE’s expected five-year roadmap for substation automation and protection
	Figure 28. PGE’s estimated FAN coverage by 2024
	Figure 29. PGE’s expected five-year roadmap for AMI
	Figure 30. 2021 feedback sprints
	Figure 31. PGE generation limited feeder map
	Figure 32. Interconnection screening activities
	Figure 33. Distributed generation evaluation map
	Figure 34. Sample screenshot of the hosting capacity heat map  
	Figure 35. Hosting capacity analysis roadmap

	1-2.pdf
	Table 1. Distribution system overview: Guideline mapping
	Table 2. Summary of distribution assets as of Q1 2021
	Table 3. Distribution of yearly spending by expenditure category 
	Table 4. In-service net metering facilities by generator type, number and capacity
	Table 5. In-service qualifying facilities by generator type, number and capacity
	Table 6. In-queue net metering facilities by generator type, number and capacity (September 2021)
	Table 7. In-queue qualifying facilities by generator type, number and capacity (September 2021)
	Table 8. Number of customers participating in demand response (2016-2020)
	Table 9. Demand response capacity by season (2016-2020)
	Table 10. Electric vehicle (EV) growth in PGE service area by powertrain (additional EVs by year)
	Table 11. Existing vehicle summary in PGE service area by vehicle class and powertrain
	Table 12. Distribution system vision: Guideline mapping
	Table 13. Empowered communities: guideline mapping 
	Table 14. Goals, objectives and outcomes
	Table 14. Goals, objectives and outcomes (continued)
	Table 15. Community engagement lessons
	Table 16. Modernized grid: guideline mapping
	Table 17. Grid modernization cost-effectiveness framework from DOE’s DSPx Volume III
	Table 18. Capabilities and their descriptions
	Table 19. Future relative potential costs and benefits by capability
	Table 20. Carnegie Mellon University’s Smart Grid Maturity Model
	Table 21. PGE’s capability gap analysis, assumptions and barriers
	Table 22. U.S. DOE’s options for addressing key BCA challenges
	Table 23. Planning functions as defined by DOE’s DSPx
	Table 24. Example of PGE’s assessment for enhanced power flow analysis
	Table 25. Resilience: guideline mapping
	Table 26. Plug and play: guideline mapping
	Table 27. Hosting capacity maturity model
	Table 28. Four main methods to analyze hosting capacity
	Table 29. Recommended use cases to analyze hosting capacity 
	Table 30. Three HCA options included in the options analysis
	Table 31. HCA options analysis summary 
	Table 32. Criteria that utilize a low/medium/high rating scale
	Table 33. HCA Option 1 requirements
	Table 34. Analysis summary for option 1
	Table 35. Option 1 estimated cost detail
	Table 36. HCA Option 2 requirements
	Table 37. Analysis summary for Option 2
	Table 38. Option 2 estimated cost detail
	Table 39. HCA Option 3 requirements
	Table 40. Analysis summary for Option 3
	Table 41. Option 3 estimated cost detail
	Table 42. PGE’s HCA approach mapped to the options
	Table 43. Comparison of current practice vs. proposed approach
	Table 44. HCA tasks, resources and effort
	Table 45. Limiting criteria and violation thresholds 
	Figure 1. Oregon Department of Energy: Energy use by source
	Figure 2. PGE’s vision, goals and execution approach
	Figure 3. PGE’s five strategic initiatives
	Figure 4. The electric grid
	Figure 5. Examples of distributed energy resources connected to the distribution grid
	Figure 6. PGE’s service area
	Figure 7. Electric vehicle supply equipment (EVSE) counts in PGE service area
	Figure 8. Charging stations by ownership and type
	Figure 9. Cumulative number of charging stations by ownership and type
	Figure 10. Historical growth of EV charging stations in our territory
	Figure 11.a. PGE’s transportation electrification load forecast, reference case
	Figure 11.b. PGE’s DR/flex load forecast, reference case​
	Figure 11.c. PGE’s solar PV forecast, reference case
	Figure 11.d. PGE’s building electrification load forecast, reference case
	Figure 12. PGE’s initiatives address the goals of the 21st century community-centered distribution system
	Figure 13. DSP partnership workshops
	Figure 14. Community engagement 
	Figure 15. DEI maturity model
	Figure 16. The Spectrum of Community Engagement to Ownership
	Figure 17. Formula to build trust
	Figure 18. Layers within a distribution system platform as described by DOE’s DSPx
	Figure 19. PGE’s modernized grid framework
	Figure 20. Example considerations for investments in a modernized grid
	Figure 21. PGE’s planned investments in planning and engineering over next five years
	Figure 22. PGE’s current distribution planning capabilities
	Figure 23. EPRI’s illustration of a DER data management system
	Figure 24. Grid management system functions
	Figure 25. PGE’s expected five-year roadmap for GMS
	Figure 26. PGE’s expected five-year roadmap for distribution automation
	Figure 27. PGE’s expected five-year roadmap for substation automation and protection
	Figure 28. PGE’s estimated FAN coverage by 2024
	Figure 29. PGE’s expected five-year roadmap for AMI
	Figure 30. 2021 feedback sprints
	Figure 31. PGE generation limited feeder map
	Figure 32. Interconnection screening activities
	Figure 33. Distributed generation evaluation map
	Figure 34. Sample screenshot of the hosting capacity heat map  
	Figure 35. Hosting capacity analysis roadmap




