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Meeting Logistics Audio

Microphone

Chat box

Video

Raise Hand

Closed Caption
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Operating Agreements
Establishing norms with our communities is foundational to building trust

To create a safe space, we established common agreements such as 
respect, honoring diversity of thought, and inclusivity

Practice curiosity and seek to understand different perspectives

Stay 
Engaged

Be Willing To 
Experience 
Discomfort

Speak Your 
Truth 

Expect and 
Accept Non-

closure

Share the 
Airtime

The courageous conversations framework
by Glenn Singleton and Curtis Linton

3

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwiF5-XUpo70AhWBHzQIHaYgBuwQFnoECAMQAQ&url=https%3A%2F%2Fwww.scboces.org%2Fcms%2Flib%2FNY24000912%2FCentricity%2FDomain%2F138%2FThe_Four_Agreements_of_Courageous_Conversations.docx&usg=AOvVaw3malM6yJfs5ytik3hzZ6Xf


Prepare stakeholders and customers to 
contribute to decarbonization through DER 
adoption
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Meeting Objectives



10:00 – 10:10 Welcome, Introductions, Meeting Logistics

10:10 – 10:35 The Grid and Its Parts

10:35 – 11:05 Energy & Carbon

11:05 – 11:25 Energy Efficiency

11:25 – 11:30 Electricity Rates in Context

11:30 – 11:55 Resource Grid Operations

11:55 – 12:00 Closing Remarks & Next Steps

Agenda
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The Grid and its Parts
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The Electric Grid is Evolving

One way flow of power

reliability

Supply Demand

Electricity 



Generation Example: Hydroelectric Power
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Generation Example: Pumped Hydro
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Generation Example: Combined Cycle Natural Gas Plant
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Generation Example: Simple Cycle Natural Gas Plant
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Generation Example: Wind Farm
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Generation Example: Solar Plant
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Energy and Carbon 

Learning Lab - 11/02/23 14



Learning Lab - 11/02/23 15

Energy and Carbon Measurement Units



Units of Energy

A kilowatt-hour (kWh) 
electricity consumption 
over 1 hr. 
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Units of Energy

Megawatts (MW) 
energy output of a 
power plant 

600 MW

198,000 homes
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The Math Behind CO2
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Energy Usage in the 
United States
• Electricity Generation: 37.7 Quads

• Rejected Energy on Electricity 
generation 24.3 Quads

65%

Thermal Losses



Learning Lab - 11/02/23 20

Energy Usage in 
Oregon
• Electricity Generation: 505 BTU

• Rejected Energy on Electricity 
generation 308 BTU

61%

Thermal Losses
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US Electricity Mix

Generation

• 2010-2020 - Coal

• 1990-2020 - Natural Gas 

• 2000-2020 - Renewables

• Coal = 2000 lb/CO2 - MWhr
• Natural Gas = 898 lb/CO2 -MWhr



31%

37%

12%

20%

USA

Electricity

Transportation

Commercial &
Residential

Industrial

21%

53%

14%

12%

OREGON

Electricity

Transportation

Commercial &
Residential

Industrial
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Energy Related Carbon Dioxide Emissions by Sector (2021)

Source: State Carbon Dioxide Emissions Data - U.S. Energy Information Administration (EIA)

https://www.eia.gov/environment/emissions/state/
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Electricity Generation by Resource

3%

21%

6%

10%

2%33%

24%

USA - 2022
Solar

Nuclear

Hydro

Wind

Geothermal, Biomass,
Petroleum

Natural Gas

Coal

3%

48%

16%

2%

31%

OR - 2021
Solar

Nuclear

Hydro

Wind

Geothermal, Biomass,
Petroleum

Natural Gas

Coal

Source: Lawrence Livermore National Lab

https://flowcharts.llnl.gov/sites/flowcharts/files/2023-10/US%20Energy%202022.png


Energy Efficiency
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The Electric Grid is Evolving

FROM: one-way power flow -
large generation facilities to 
end users/customers

TO: two-way power flow – end 
users/customers can also  
generate power and/or interact 
with the electric grid

One way flow of power

Electricity FlowTwo-way flow of 
power

reliability

Supply Demand

Electricity 



Definition

Energy efficiency refers 
to the practice of using 
less energy to achieve 
the same or improved 
performance in a 
specific task or function, 
leading to reduced 
energy consumption 
and waste. 

LED Lighting

Energy Star Appliances

Building Insulation

Smart Thermostats

Hybrid and Electric Vehicles
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What is Energy Efficiency



Since 1978 the Pacific Northwest created the single largest 
energy resource in the United States - 5700 aMW of Savings
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Energy Efficient expert 
and partner (when they 
started), their programs
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Energy Trust of Oregon

REN=renewables, the others are all energy efficiency 
RES= residential 
EE, IND = industrial EE
EE, COM= commercial 



Energy Efficient expert 
and partner (when they 
started), their programs
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Energy Trust of Oregon



5700 aMW is Nearly Equal the Annual Firm Energy Output of 
the Seven Largest Hydro Projects in the Region
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It’s enough electricity 
to serve the 

state of Oregon 

It saved the region’s 
electricity consumers 

nearly $3.75 billion in 
2014

It lowered 2023 PNW 
carbon emissions by 

an estimated 
22 million metric tons
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What is 5700 aMW Equivalent to?

Emits 2.3 tons 
of CO2 a year

2 years CO2 
emissions of all 
cars in Oregon 



Electricity Rates in Context
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Household electricity prices worldwide 
in March 2023, by select country 

World 
Avg

14 cents/kWh

US Avg
18 cents/kWh

OR Avg
11 cents/kWh

Cost of Electricity Per kWh by US State | Compare 2023-2022 (quickelectricity.com)

https://quickelectricity.com/cost-of-electricity-per-kwh-by-state/


Resource & Grid Operations
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Why Shifting Energy Use Matters?

https://youtu.be/qQSU8AMF0QM
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Generation Stack

$

$$

$$$



Daily Energy Usage 
Patterns
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Balancing 
Demand and 
Generation
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Load Curve with 
Demand Response

image credit: Energy Solutions
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PGE



Summer Season Performance
(& August Heatwave)
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August 2023 
Heatwave

• Monday Aug 14 

• Tuesday Aug 15

• Wednesday Aug 16 
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August 2023 
Heatwave

• Monday Aug 14 

• Tuesday Aug 15

• Wednesday Aug 16 
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August 2023 
Heatwave

• Monday Aug 14 

• Tuesday Aug 15

• Wednesday Aug 16 
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Questions/ Comments
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Next Steps and Closing Remarks
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• Nov  21 | 3p | IRP/CEP Staff Round 2 Comments & Recommendations due | LC 80

• Dec 14 | 10a-12p | Zoom | Learning Lab # 10

Meeting materials and recording will be posted to our Plan’s Engagement webpage at Plan's Engagement | Portland 
General Electric

For more information or if you have questions, please email us at LearningLabs@pgn.com

Please continue participating in our dockets

• CEP/IRP Docket LC 80

Next Steps & Closing Remarks
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https://apps.puc.state.or.us/edockets/DocketNoLayout.asp?DocketID=23636&Child=calendar
https://us06web.zoom.us/j/82281416387?pwd=anp5aGhVZTJ3di9QVzQ3aFVLVXdnQT09
https://portlandgeneral.com/about/who-we-are/resource-planning/resource-planning-engagement/resource-planning-meeting-materials
https://portlandgeneral.com/about/who-we-are/resource-planning/resource-planning-engagement/resource-planning-meeting-materials
mailto:LearningLabs@pgn.com
https://apps.puc.state.or.us/edockets/DocketNoLayout.asp?DocketID=23636
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