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Meeting Logistics
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Local Participants:
World Trade Center facility 
Wireless internet access

• Network: 2WTC_Event
• Password: 2WTC_Event$

Sign-in sheets

Virtual Participants:
Ask questions via ‘chat’ feature
Meeting will stay open during                                                       

breaks, but will be muted
Electronic version of presentation:                                                   

portlandgeneral.com/irp
>> Integrated Resource Planning
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cu ft/sec
Generators: 16,950
River bypass:   5,400
Main spillway: 150,000
E- spillway: uncontrolled

Safety Moment 

Completed 1968
770 feet high– tallest earthen dam in US
Edward Hyatt Pumped-Storage Hydro Plant
Capacity 819 MW (generation)
Net Load 519 MW (consumption) 3

Oroville Dam
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By California Department of Water Resources - Lake Oroville Spillway Incident: Timeline of Major Events 
February 4-20, Public Domain, https://commons.wikimedia.org/w/index.php?curid=56768391
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Safety Moment 

More information:
https://twitter.com/CANGJ3OPS
http://www.cnn.com/2017/02/13/us/california-oroville-dam-spillway-failure/
http://www.npr.org/2015/10/11/447181629/aging-and-underfunded-americas-
dam-safety-problem-in-4-charts
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Oroville Dam
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9:00a Start
9:00a Welcome / Safety Moment
9:15a 2016 IRP Update
9:45a IRP Process Deep Dive

10:45a Break (15 minutes)
11:00a IRP Development Schedule 
11:30a Resource Options & Resource 

Cost Studies
12:15p Lunch (30 minutes)

12:45p PGE’s Inputs EE
1:15p Energy Efficiency Cost-

Effectiveness Methodology
2:00p Next Steps/Wrap-Up

2:15p Adjourn

Today’s Roundtable Topics
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2016 IRP Update

Franco Albi
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2016 IRP Progress
Demand Reduction
 Energy Efficiency:              

176 MW 

 Demand Response:         
77 MW

RPS Renewables
 RFP for up to ~175 MWa 

of RPS resources
 Maximize PTC value
 Potential NPVRR 

savings of ~ $170M

Capacity
 561 MW capacity
 Pursuing bilateral 

negotiations
 Plan to issue RFP for 

remaining need

8

RPS Renewable Value Capacity Need

Schedule
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Renewable Value
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2016$, 
millions

Commercial Operation Date (COD)
2018          2019          2020          2021

100% 
PTC $72.7 $116.8 $172.8

80% 
PTC $28.4 $88.1 $150.2

60% 
PTC $3.4 $68.7
40% 
PTC –$12.7

Values in the table represent the delta in net present value of 
revenue requirements (NPVRR) between the PTC/COD shown 
and a delayed acquisition in which incremental physical 
renewables are deferred using Renewable Energy Certificates 
(REC)

Economics support renewable acquisition now to 
capture value of federal Production Tax Credits for 
customers

Acquisition with 
2020 COD 
maximizes 
production tax 
credit (PTC) 
value before 
phase-out 
erodes 
opportunity

SB1547 RPS obligations
Year % of Retail Load

2015 15%

2020 20%

2025 27%

2030 35%

2035 45%

2040 50%

PTC value vs Delay
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Capacity Need

Action Plan 
working as 
intended; allows 
for load forecast  
updates and 
new executed 
contracts to 
reduce need 
ahead of RFP
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At a minimum, 240MW of the remaining  
capacity need must be annual 
dispatchable
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Bilateral Discussions

• PGE continues to pursue bilateral discussions to determine 
the feasibility for developing executable contracts

• Any such bilateral transactions would occur outside the 
traditional RFP process

• If the market produces a desirable solution, PGE intends to 
submit contracts to the Commission for review along with a 
request for waiver of the Commission’s Competitive 
Bidding Guidelines 

• PGE will provide the Commission with a report on the 
status of its bilateral negotiations and an update on the 
amount of capacity that it needs to procure (based on 
newly executed contracts and approved waivers) before 
issuing an RFP for capacity

PGE is always 
exploring 
opportunities to 
acquire reliable 
and cost-
effective energy 
and capacity for 
our customers
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“[I]t makes sense to explore any compelling and 
time-limited opportunity to acquire existing capacity, 
particularly while market prices are historically low”

– PGE Reply Comments
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Benchmark Resources

Wind Benchmark
• PGE has identified a wind project with a nameplate 

capacity of up to approximately 500 MW and located in 
eastern Oregon

• PGE will inform the Commission and parties if, and when, 
it signs definitive agreements enabling it to submit the 
project as a benchmark bid

Storage Benchmark
• PGE continues to explore the possibility of developing a 

site with technical specifications that the Company could 
offer to potential bidders in an RFP

PGE continues 
to explore the 
possibility of 
submitting a 
benchmark bid 
in a future 
renewable 
resource RFP
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PGE has identified a potential benchmark wind 
resource and is exploring the development of an 
energy storage site
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IRP Acknowledgement Schedule
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+4 weeks

+2 weeks

+1 week

+2 weeks

+2 weeks

OPUC Order expected on or before August 31, 2017

Nov Dec Jan Feb Mar Apr May Jun Jul Aug
2016 2017

IRP Filed
Nov 15

Comment 1
Jan 24

Reply 1
Mar 31

Comment 2
May 12

Reply 2
Jun 23

Public Meeting
Aug 8

_

OPUC 
Workshop

Feb 16
OPUC Special
Public  Meeting

May 15

OPUC 
Staff Memo

Jul 28 OPUC 
Order

Aug 31

OPUC
Public Meeting

Dec 20

OPUC Process
9.5 months

14‐day data request

7‐day (best efforts) data request

Reply 167 days

Comment 242 days

Reply 242 days

Staff Memo35 days

OPUC Order34 days



IRP Process Deep Dive

Elaine Hart
Kate von Reis Baron
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IRP Modeling Process

Feedback from Stakeholders at Roundtable #16-2 
suggested that a more detailed discussion of the IRP 
modeling process would provide Stakeholders with 
important context.

Goals for today:
 Describe the IRP modeling process at a high level
 Establish a recurring map to help place future IRP 

discussions into context
 Identify key areas of interest for future technical meetings, 

learning more about methodology, or providing feedback
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Portland General Electric

IRP Modeling Process
 The IRP modeling process has three primary steps, which inform the IRP 

Action Plan
 Both the modeling process and the development of the Action Plan rely on a 

common set of foundational principles and values

16
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IRP Modeling Process
 The primary steps utilize input data developed in a number of sub-

processes, summarized by four areas below

17
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IRP Modeling Process
 Zoom in on “Load Forecast” to focus on the energy efficiency forecasting 

process
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Energy Efficiency
 Long-term energy efficiency forecast process
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Energy Efficiency
 Short-term energy efficiency forecast process
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IRP Modeling Process
 Zoom in on “Resource Options” to focus on Supply-side Resource Options
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Supply-side Resources
 Performance and cost parameters for supply-side resources
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Portland General Electric

Technical Meetings

 Load forecast
 Portfolio construction
 Portfolio scoring
 AURORA modeling
 RPS strategy
 Additional topics?

The IRP 
process will 
include 
technical 
meetings to 
focus on the 
details of key 
topics

23

 Topics of interest for focused discussions



IRP Development 
Schedule

Shauna Jensen



Portland General Electric

IRP Development Schedule
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Resource Options & 
Resource Cost Studies

Sima Beitinjaneh



Portland General Electric

Supply side options in the 2016 
IRP

• In March 2015, PGE commissioned Black & Veatch and 
DNV-GL to develop technical and financial assumptions

• Final reports were obtained at the end of 2015. 

• Results of the studies are described in detail in Chapter 7 

• Full reports are attached in Appendices J, K and M

• 16 generic resource options were considered in the 2016 
IRP

Consultants 
developed 
cost and 
technical 
assumptions 
for generic 
resources 

27



Portland General Electric

Supply side options in the next 
IRP
• For the 2016 IRP update, PGE is planning to engage Black 

& Veatch and DNV-GL to refresh the cost estimates

• For the next IRP, PGE will work with consultants to develop 
new studies with the goal of identifying and including an 
expanded list of resource options

• Additional, and more detailed, financial and  operational 
characteristics will be included to better fit our constantly 
changing modeling capabilities

• PGE will evaluate more technologies that will be available 
and commercially viable during the time horizon of the next 
IRP

In the next 
IRP, PGE will 
work with 
consultants  
to develop 
resource 
characteristics 
for additional 
technologies

28
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Portfolio 
Construction

Load

Demand 
Side

Supply 
Side ELCC

Universe of 
Supply Side 
Resources
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Portfolio 
Construction

Load

Demand 
Side
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Side ELCC

In dark green, 
Supply Side 
Resources 

considered in 
the 2016 IRP
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2016 IRP 
Supply 
options cost 
and technical 
parameters

31

Thermodynamic
Resources

Renewable 
Resources

Energy Storage
Resources

• Ten Cost Parameters
What are the fixed and variable costs 

of the resource?

• Thirteen Technical Parameters
What are capabilities of the resource? 

• Technical Maturity Outlook
How will the resource costs change 

over time?
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To include: table of tech and fin parametersCost and 
Technical 
Parameters of 
Thermodynamic 
and Storage 
Resources 

32

Cost Parameters Technical Parameters
Overnight EPC and total capital 
cost

Net plant heat rate

Capital cost standard deviation Average design life net heat 
rate, including degradation

Fixed O&M Fuel consumption vs output

Nonfuel variable O&M Minimum turndown capacity

Nonfuel variable wear and tear Ramp rate

Capital additions/maintenance Min Run/Down time

Nonfuel startup variable O&M Start time to full load

Fuel startup variable O&M Water consumption

Decommissioning cost Scheduled maintenance

Equivalent FOR

Storage assumptions for : 
Energy capacity and round trip 
efficiency
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Cost and 
Technical 
Parameters of 
Renewable 
Resources

33

Cost Assumptions Technical Assumptions
Total overnight capital cost Capacity/ capacity factor
Standard deviation from 
average overnight capital 
cost

Power curve

Escalation rate for capital 
cost over next 20 years

Expected FOR

Fixed O&M with breakdown Panel and inverter 
efficiency (solar)

Nonfuel variable O&M Maintenance cycle
Capital drawdown schedule Approximate footprint
Ongoing expected capital 
additions

Construction period

Decommissioning accrual
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Timeline of 
Development 
of New 
Resource 
Options and 
Assumptions 
for the Next 
IRP

34

Update 2016 IRP 
assumptions

Initiate study to develop 
new resource options 

assumptions

Study results ready  to 
include in modeling

Q3 Q4 Q3

2017 2018

Q2

Resource types 
and parameters 
finalized

Progress and results will be shared with stakeholders as 
and when they are available throughout the public process 
for the next IRP



Energy Efficiency

Cost Effectiveness 
Methodology

Portland General Electric

Energy Trust of Oregon
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Background
 Energy Efficiency

 Legislative Acts
o SB 1149 
o SB 838

 Energy Trust of Oregon 

 Process
o PGE collects funds
o ETO develops and administers the program

36
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Energy Efficiency
 Energy Trust of Oregon Long-term EE Forecasting

37



Energy Trust of Oregon
Energy Efficiency Resource Assessment Study
May 10th, 2017



Agenda

• About Energy 
Trust

• Purpose & 
background

• Process
• Results
• Questions



About
• Independent nonprofit

• Serving 1.5 million 
customers of 
Portland General 
Electric, Pacific Power, 
NW Natural and 
Cascade Natural Gas

• Providing access to 
affordable energy 

• Generating 
homegrown, renewable 
power

• Building a stronger 
Oregon and 
SW Washington



Resource Assessment Overview
What is a resource assessment?

• Estimate of cost-effective energy efficiency resource 
potential that is achievable over a 20-year period 
(2017-2036)

Energy Trust uses a model in Analytica that was 
developed by Navigant



Background – How is RA used?
• Informs utility IRP work & strategic planning / 

program planning
• Does not dictate what annual savings are 

acquired by programs
• Does not set incentive levels 

42



Inputs:
• Utility Service Territory Data (from PGE)

• Customer counts, 20-year load forecasts
• Line losses, avoided costs, discount rate

• Building characteristics
• Heating & hot water fuel, measure saturations

• Measure assumptions
• Savings, costs, O&M, NEBs, measure life, load 

profile, end use, baseline, technical applicability, 
achievability rates





Outputs:

Not technically 
feasible

Technical Potential

Not technically 
feasible Market barriers Achievable Potential

Not technically 
feasible Market barriers Not cost 

effective

Cost-Effective
Potential





Determining Cost-effectiveness

Total Resource Cost (TRC) BCR = 

	ݏ݃݊݅ݒܽܵ	݁݉݅ݐ݂݁݅ܮ ∗ ݏݐݏܥ	݀݁݀݅ݒܣ  ݏܤܧܰ
݁ݎݑݏܽ݁ܯ	݂	ݐݏܥ	݈ܽݐܶ

NEBs = quantifiable non-energy benefits



Avoided Costs



Avoided Costs continued



Updates for the 2016 IRP
• Refreshed measure assumptions
• Incremental measure definitions
• Better treatment of codes & standards
• New approach to emerging technologies 



Incremental Measure Definition
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Cost
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Numbers are for illustrative purposes only

Cost
:$3

Cost
:$1

Cost
:$2



Emerging Technologies
• Include some emerging technologies
• Factor in changing performance, cost over time
• Use risk factors to hedge against uncertainty



Risk Factor for Emerging Technologies
Risk 
Category 10% 30% 50% 70% 90%

Market 
Risk
(25% 
weighting)

High Risk:
• Requires new/changed 

business model
• Start-up, or small  

manufacturer
• Significant changes to 

infrastructure
• Requires training of 

contractors. Consumer 
acceptance barriers exist.

Low Risk:
• Trained contractors
• Established business 

models
• Already in U.S. Market
• Manufacturer committed to 

commercialization

Technical 
Risk
(25% 
weighting)

High Risk: 
Prototype in 
first field tests.
A single or 
unknown 
approach

Low volume 
manufacturer.
Limited 
experience

New product 
with broad 
commercial 
appeal

Proven 
technology in 
different 
application or 
different region

Low Risk: 
Proven 
technology in 
target 
application. 
Multiple 
potentially 
viable 
approaches.

Data 
Source 
Risk
(50% 
weighting)

High Risk: 
Based only on 
manufacturer 
claims

Manufacturer 
case studies

Engineering 
assessment or 
lab test

Third party 
case study 
(real world 
installation)

Low Risk: 
Evaluation 
results or 
multiple third 
party case 
studies



Emerging Technologies
Residential Commercial Industrial

• LED Lighting
• CO2 Heat Pump 

Water Heaters
• Advanced Heat 

Pumps
• Home 

Automation/Controls
• Advanced window 

and insulation 
technologies

• Heat Pump clothes 
dryers

• LED Lighting
• Advanced Rooftop 

Unit A/C
• Evaporative coolers
• Energy Recovery 

ventilators
• Advanced 

refrigeration 
technologies

• Smart/Dynamic 
windows

• LED Lighting
• Advanced 

refrigeration 
controllers

• Advanced motor 
technologies



Example Measure: Residential Heat 
Pump Water Heater- Tier 1, Heating 
Zone 1
Key Measure Inputs:

• Baseline: 0.9 EF Water Heater ($590)
• Measure Cost: $1,230-$1,835 ($600 RETC)
• Competing Measures: Tier 2 HPWH, CO2 HPWH
• Lifetime:12 years
• Conventional (not emerging, no risk adjustment)
• Customer Segments: SF, MF, MH
• Program Type: Replacement
• Savings: 1,516-1,530 kWh
• Density, saturation, suitability
• No Non-Energy Benefits or O&M savings



Example Measure: Residential Heat 
Pump Water Heater- Tier 1, Heating 
Zone 1



Example Measure- Tier 1 HPWH
CE Achievable Potential x Deployment Curves = Deployed 
DSM Savings



Example Measure- Incremental Savings



Results



Energy Efficiency Supply Curve
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Energy Efficiency Deployment - Cumulative
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Highest-Saving Cost-effective Measures
Residential Commercial Industrial

• CFL & LED lighting
• Efficient new homes
• Heat pump water 

heaters
• Showerheads/aerator

s
• Refrigerator recycling
• Behavior Savings
• Advanced power 

strips
• Smart thermostats

• Strategic energy 
management

• HVAC controls
• Ventilation controls
• LED lighting
• Showerheads
• Energy management 

systems

• Fan & pump system 
controls

• Strategic energy 
management

• LED lighting
• Compressed air 

demand reduction
• HVAC O&M



Contribution of Emerging Technologies
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Comparison to 7th Power Plan



Energy Trust compared to 7th Power Plan

Energy Trust has;
• Higher measure saturations than the region as 

a whole
• Lower electric space & water heat saturation
• Fewer savings from codes and standards
• More savings in the near term, fewer in out 

years



Adam Shick, Sr. Planning Project 
Manager
adam.shick@energytrust.org
503.445.2953

Thank You


