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Agenda

• What is Transactive Energy? 

• What is  DSO? 

• DSO + Transactive study overview and results

• Ongoing applications of DSO cost model developed
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Transactive Energy 

A system of economic and 
control mechanisms that allow 
for the dynamic balance of supply 
and demand across the entire 
electrical infrastructure using 
value as a key operational 
parameter

- GridWise Architecture Council

Coordinate flexible assets to 
improve grid operations,

reduce peak loads,

Less infrastructure costs, 
lower utility bills
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Pacific Northwest Utilities 
Conference Committee – 
2024 Northwest Regional 
Forecast

• Surge in demand for electricity 
while cleaning up supply
▪ Data centers, electrification, 

capacity concerns, transmission 
challenges, extreme weather

• 2022 Forecast 0.9%, 2024 3.1%

• Urgent need to upgrade the 
regions electricity infrastructure 
and optimize the system. 

https://www.pnucc.org/wp-content/uploads/2024-PNUCC-Northwest-Regional-Fore
cast-final.pdf
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Distribution System Operator: An entity that coordinates the planning and operation of the distribution 
system that is modernized to accommodate and manage the operations of high levels of DERs. 

Definition of a DSO is actively discussed, some view it as an evolved version of a utility, some imagine the 
roles being served by independent entities.

Distribution System Operator Cost Modeling
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Large scale simulation of the grid to assess the 
engineering and economic feasibility of using a 
transactive energy system to coordinate DERs.

Customer-owned assets participate in grid 
operations and are compensated for doing so. 

DSO+T Study
https://www.pnnl.gov/projects/transactive-systems-program/dsot-study
Executive Summary, Vol 4, Vol 5

Key Results: 

• 9-15% reduction in peak load
▪ 20-44% reduction in daily load variation

• 7-14% reduction in wholesale electricity costs

• 10-17% reduction in utility bills

• $3.3-5B annual benefit in a TX sized region

Reduces the investment needed in renewable 
generation and associated transmission and 
distribution system upgrades required to meet 
decarbonization goals. 

What it was like being the 
economist in the room on day 1. 

How much does the grid cost? How 
much will that change with TE?
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Distribution System Operator Economic Model
Annualized expenses and revenues were calculated for each DSO, 
monetary exchanges are shown in visual model. 

DSO Type: Urban, Suburban, Rural

• Varies the customer and load density

• Direct affect on expenses, some examples:
▪ Rural substations capacity may be less
▪ Distribution circuit costs are dependent on length
▪ Communication network costs per customer vary by population density
▪ Assumptions around operational costs for labor and workspace differ
▪ Customer population RCI mix and building characteristics based on DSO type

DSO Ownership: Investor-owned, municipal, cooperative

• Determines interest rates for capitol investments

• Tax impacts based on nonprofit status

• Correlated with DSO Type

Seasonality of Peak Load: Summer, Winter, Dual

• Winter and Summer peak load assigned by EIA data for TX

• Correlated to DSO Type (winter peaking in rural)
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Distribution System Operator Costs

Capital Expenses (CAPEX)

• Substations

• Feeders, Circuits and Meters

• Information Technology Systems

Operational Expenses (OPEX)

• Wholesale Purchases

• Labor and Workspace

• Operations and Maintenance Materials

CAPEX & OPEX are the Utility’s required 
revenue, a key input to retail ratemaking

Within 10% of reported PJM data on wholesale energy costs



10

DSO+T 
$0.11/kWh

US Avg
$0.103/kWh

An applicable cost 
model 
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Distribution System Operator Cost Model
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Distribution System Operator Cost Model



13

Conclusions

• A relatively user-friendly distribution system cost model that provides the difference 
in cost of energy served for simple use cases

• Model accounts for
▪ Population differences

▪ Geographic differences

▪ Economies and diseconomies of scale

Ongoing research efforts are utilizing DSO+T Valuation

• National decarbonization pathway costs

• Regional planning and analysis support efforts

• Additional simulation study comparing rate options



Thank you
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Additional Results


