
Analysis: Cost and Rate Impact  

of 100% Clean Energy  
 

This Low Carbon Prosperity Institute (LCPI) analysis examines the rate impacts of eliminating 

coal power, achieving an 80% clean energy standard by the year 2030, and a 100% clean 

energy standard by the year 2045.  LCPI relies on a variety of sources, and deploys its own 
utility-specific model.  

 

I. Background 
 

The Washington State Legislature is considering Senate Bill 5116 and House Bill 1126 to target a 

100% Clean, or greenhouse gas (GHG) emissions-free, electric sector by mid-century. Under the 

proposals all electric utilities are to plan for supplying retail electric customers with power 

exclusively from renewable resources or other nonemitting generating resources such as 

nuclear power, by the year 2045. In addition, all electric utilities are to phase coal-fired 

electricity out of rates by the end of 2025, and meet a minimum 80% GHG-free resource 

portfolio while mitigating any remaining fossil fuel emissions by 2030, or face penalties.  

Prior analyses have examined the system wide impact to reliability and rates across the 

northwest region of various clean energy standards. Using these studies as a guide, and 

leveraging other available sources, LCPI disaggregated multi-state data and used utility-level 

data to project costs and rate effects specifically for Washington state. In this process LCPI 

applied its own layer of assumptions, adjusting for noted concerns in previous analyses, notably 

greater energy efficiency deployment. 

As provided in the legislation, cost caps, penalty off-ramps, and reliability exemptions may limit 

an individual utility’s requirement to meet any of these targets. The results of this analysis are 

therefore helpful to understanding the likelihood of meeting the targets within those 

constraints. 
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II. Results 
Version 1.0  ANALYSIS 

 

For the purpose of this analysis the aggregate state average for electric rates is assumed to be 

8.3 cents per kWh (“kilowatt-hour”, a unit of electrical energy).  The table then shows the 

additional steps required to achieve first 99% GHG-free, then 100% GHG-free electricity.  The 

result would be about a 22% increase in costs to achieve 99%, which would make Washington’s 

national ranking fall from #2 to about #29, assuming no change in other states.  For 100% clean, 

rates would rise about 41% on a statewide basis.  Costs to customers of utilities with high GHG 

emissive generation will experience higher rate increases.  

 

Coal Closure & Reliability Upgrades 
Enough spare natural gas capacity exists within the Pacific Northwest region to substitute 

completely for coal on average.  Doing so means slightly higher costs, as existing coal can be run 

more economically absent a price on carbon than existing natural gas.  Several coal closures 

serving 2.3 GW of “Core NW” capacity are already scheduled in the next 5-10 years, most 

notably 1.3 GW of Centralia capacity (Pacific Northwest Low Carbon Scenario Analysis – 

Technical Report).  To replace an additional 2.6 GW of capacity is estimated to cost an average 
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of 0.2 cents per kWh, concentrated over a few utilities with substantial coal resource 

ownership. 

In addition to the need to replace coal generating capacity on an average basis, more recent E3 

analysis suggests additional natural gas combustion turbine (CT) capacity is needed to ensure 

high standards of system reliability, equal to 2.7 GW of new capacity (see Section III, 

Methodology and Assumptions); of which 2.5 GW are from just three Investor-owned utilities. 

Spread across all statewide electricity load, the added cost is an additional 0.4 cents per kWh.  

 

Minimum 80% GHG-free for each utility results in 90% at the state average 
The bill requires each utility to achieve 

at least 80% GHG-free electricity by 

2030.  Since many utilities already 

surpass the goal, the overall system 

average would be higher than 80%, as 

shown in the graph.  The utility level 

GHG-free requirement is on the X-axis; 

the Y-axis shows the corresponding 

GHG-free percentage at the state system 

average level.  For the purpose of this 

analysis we assume no utility decreases 

its current clean percentage and there is 

no resource reshuffling among utilities. 

The 80% requirement at the utility level results in 90% at the state level.  

Even at the increased projected rate approaching $0.10/kWh, a 90% GHG-free system with no 

coal powers electrified transportation, emitting one-sixth the fossil fuel emissions per mile 

driven, and costing less than 30% in fuel costs as a 30 mpg gasoline car running on $3/gallon 

gasoline.  Given that transportation emissions are the largest source of statewide emissions, 

maintaining a strong price and emissions advantage provides the foundation for more rapid 

economy-wide decarbonization. 

 

Breaking 100% GHG-free by 2045 into two parts: 99%, then 100% 
We split out the costs of achieving 100% in two parts because the last step has significant 

technological and cost uncertainty.  

99% GHG-free.  Load is expected to grow 21% between 2020 and 2045.  LCPI estimated 

resources and costs on a utility basis to replace emissive resources and to meet added load. 

Proportions of resources followed the GPNW model.  The table separately breaks out the costs 

of renewables (about equal parts solar & wind), and storage.  
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100% GHG-free.   E3  projected costs of achieving 100% GHG-free electricity and system 

reliability for the Greater Pacific NW (“GPNW”) balancing region.  The graph shows progress to 

GHG-free emissions (X-axis) and the resulting GPNW regional costs/year (Y-axis).   The cost 

curves jump up in the last 1%, to about 5 times the cost of achieving 99%.  

E3 and others have shown 

potential pathways to 

lower costs.  Examples 

include biogas, long term 

storage, and lower cost 

nuclear   LCPI’s estimate 

for 100% GHG-free factors 

in possible reductions, 

halving the size of last 1% 

step up from 5x to 2.5x 

(see Section IV below).  

On that basis we expect an 

increase in the 40-50% 

range, which would move 

Washington to about #45 in power costs nationally, assuming no change for other states.  Note 

there is considerable uncertainty in this estimate. 

III. Methodology & Assumptions 

Methods & materials -- Climate Solutions, the Public Generating Pool, and a number of 

Northwest utilities contracted with a leading research agency, E3, for studies on reducing 

power sector emissions.  Reports on these studies are available at the Public Generating Pool 

website. LCPI used E3 materials, the Northwest Power & Conservation Council’s 7th Power Plan, 
industry sources, and our own modeling capability to analyze outcomes and recommend 

improvements.    

Bill versions considered -- Senate Bill 5116 and House Bill 1126. 

Assumptions --  

Overall.  The scope of the model is power consumption by Washington state and the 

generation, distribution & storage resources involved. 
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The model for compliance by each utility is based on the Fuel Mix Disclosure Reports for 

Washington state, 2017, published by the Department of Commerce.  This data was used to 

calculate each of the steps required towards 100% GHG-free power -- eliminating coal and 

replacing capacity as needed, achieving 80% GHG-free load-serving generation for every utility, 

etc. The utility specific plan was then summed across all utilities to calculate the overall state 

effect. 

Overall state by state electricity rate data was taken from the EIA (“US Energy Information 

Administration”) website.  We assumed a zero markup of electricity costs to ratepayer prices.  

Load Growth.  No net load growth was assumed through 2030, consistent with the Northwest 

Planning and Coordination Council’s (NPCC) 7th Northwest Power Plan, which was the main 

energy efficiency and demand response reference material used by E3 in their reports.  By 

2045, E3 estimates of Energy Efficiency and Demand Response are consistent with net, 

cost-effective amounts of those resources reported by NPCC.  Therefore load growth from 

2020-2045 is based on E3 estimates for the “Core NW”, at the average of 2040 and 2050 load 

relative to 2020.  Net load growth through 2045 is estimated to be 21% and is applied to each 

utility’s load requirements for compliance targets in 2045. 

Coal replacement.  Curtailment costs for PSE’s Colstrip #3 & 4 were assumed to be $200M, 

amortized over 10 years (constant $/year).  No costs are included for closure of the TransAlta 

coal facility in Chehalis.  Retired coal capacity was assumed to be replaced by combined cycle 

natural gas generation, assuming a capacity factor of 80%.  

Reliability. E3’s Resource Adequacy in the Pacific Northwest report indicates a need to add 

additional capacity for reliability for the 6-state Greater Pacific Northwest (“GPNW”) balancing 

region (“GPNW”).  For our Washington state analysis we used the ratio of additional natural gas 

generation to renewables indicated for the GPNW: 45%.  

Cost of replacing coal with natural gas was estimated using 2 methods: 

● Using Lazard’s Levelized Cost of Energy and Storage, version 12.0 (2018), by subtracting 

the cost of operating a depreciated coal plant from that of a new natural gas plant.  

● Using E3’s Legislative Tax scenario (Pacific Northwest Low Carbon Scenario Analysis – 

Technical Report) at a carbon price of $15/tCO2e that eliminates 95% of coal dispatch 

by 2020.  

These two methods agreed to within 30%, and an average was applied to each utility’s coal 

generation and summed across all utilities, divided by the full system load in MWh (“megawatt 

hours”, a unit of electrical energy equallying 1000 kilowatt hours, abbreviated “kWh”).  
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The cost of achieving 80% GHG free power for every utility.  The subsequent reduction in 

natural gas generation required to reach 80% fossil fuel free was calculated for each utility, 

then replacement resources were planned for each.  Solar and natural gas capacity (GW, 

“gigawatt” = 1,000 megawatts) was included in proportion to that shown by E3 in its 12/18 

reliability analysis, 70% solar : 30% natural gas.  Natural gas combined turbine equipment was 

assumed (lower cost than alternatives) since new capacity is designed to serve peaking load for 

system reliability, not base load. 

Cost increases were calculated across the system using Lazard’s LCOE (“Levelized Cost of 

Energy”) for 2030 less the operating and fueling costs otherwise incurred to generate power 

from a Combined Cycle Natural Gas Turbine (“CCGT”) of $26/MWh (Lazard LCOE Version 12.0). 

Solar costs are calculated based on the average of Eastern Oregon & Washington resources in 

2018 and 2030 as reported by E3 (9 GW at $64/MWh LCOE).  

Cost of compliance.  We assume RECs (“Renewable Energy Credits”) will be used since they are 

likely lowest cost option for compliance.  We assumed $10/MWh for RECs.  

Another possibility would be for utilities already above the 80% compliance threshold to free 

up some of their GHG-free generation and take on some fossil fuel generation from utilities 

below the 80% threshold.  While theoretically an option, it remains to be seen whether this 

would be permitted or physically possible, as well as something that utilities would be willing to 

do as it would make many of their electricity portfolios “dirtier”. 

Achieving compliance at the 99% GHG-free level.  In reaching 99% GHG-free generation by 

2045, we assume that fossil fuel generation is replaced by carbon-free resources as new builds 

and not net imports, including net load growth of 21% from 2020 to 2045.  The added 

carbon-free resources are in proportion to those added in the E3 Greater PNW report in going 

from and 80% reduction (90% GHG-free generation) to a 98% reduction (99% GHG-free).  By 

capacity, the ratio is 46% solar, 41% wind, and 13% storage.  When capacity factors and usage 

rates are applied, generation is 40% solar, 51% win, and 9% storage. 

Costs are assumed on a levelized basis ($/MWh) and are $60/MWh for solar (high resource cost 

in 2045 as reported by E3, as lower cost projections are assumed to apply to sunnier parts of 

6-state region, e.g. Utah), $47.5/MWh for wind (average of 2045 NW Wind ($45-$60) and 

Montana & Wyoming wind ($35-$50).  Storage is projected based on Lazard Levelized Cost of 

Storage v4.0 current low cost of $208/MWh less the variable costs of natural gas ($26/MWh), 

for a new impact of $0.004 per kWh. 

Planned natural gas CCGT power plants by 2045 equal 40% of current “Core NW” capacity. 

Incremental costs for load growth and replacement by renewable generation are incremental 

to a new Natural Gas CCGT of $55/MWh (Lazard LCOE Version 12.0).  For the remaining Natural 
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Gas CCGT substituted by renewables and storage, incremental costs are less the operating and 

fueling costs otherwise incurred to generate power from a Combined Cycle Natural Gas Turbine 

(“CCGT”) of $26/MWh (Lazard LCOE Version 12.0).  

The peaker plants built for 2030 reliability remain available for power generation in order to 

provide necessary system reliability. 

IV.  Additional work 

Model improvements -- This version provides a base case that’s a reasonable starting 

estimate of expected costs.  Further work can refine this analysis, including: 

● Include the effect of approximately 349 aMW (“average megawatt hours,” calculated by 

dividing the amount of energy produced in a year by the number of hours in a year) of 

additional low-cost hydropower capacity. 

● Use more aggressive assumptions about technology costs; also the role of dynamic load 

management, import availability, and energy efficiency, provided reasonable estimates 

can be made of these costs.  

● Compare this analysis to others, such as the Public Generating Pool, and the 

investor-owned utilities.  

● Separate the costs of accomplishing already approved GHG reduction projects, notably 

closure of the TransAlta facility in Chehalis. 

Plans for achieving maximum GHG reductions at satisfactory cost -- LCPI 

recommendations for achieving the greatest GHG reductions at the lowest cost include: 

● Better system integration & performance management 

○ Operate as “1-system” within WA state to displace highest emitting resources 

with spare capacity 

○ Apply a no-charge GHG Adder in the “dispatch” process for controlling 

electricity generation, thereby optimizing & balancing GHG emissions and cost.  

○ Achieve better regional integration, including upgraded transmission & control 

systems 

○ Examine reliability issues at the state and regional level in search of more cost 

effective solutions 
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● Set practical points of diminishing returns -- A practical approach would be to target 

GHG-free performance in the 95-99% range, thereby avoiding the sharp “hockey-stick” 

rise to 100%;  then offset remaining emissions with cost-effective GHG reducing 

investments within Washington state.  When/if solutions emerge that are more 

cost-effective we can then acquire them. 

● Launch an aggressive detailed system design project -- LCPI recommends an aggressive 

“design-to-cost” project within the utility and power community, with the aim of 

achieving far better costs that current projections.  Content would include: 

○ Work within cost caps for 2025 and 2030 goals 

○ Reduce peak loads -- energy efficiency, dynamic load management, and 

time-of-day pricing 

○ Optimize shared use of WA state and potentially regional resources 

○ Prioritize WA state generated electricity for WA and regional use 

○ Importing hydropower & other GHG-free power, e.g. British Columbia  

○ Expand use of electricity to provide additional revenue that benefits system 

transformation 

○ Integrate electric vehicles into grid storage 

○ Stimulate innovation to provide better options 

 

Contacts 

David Giuliani, LCPI Chief Engineer, David@LowCarbonProsperity.org 

Kevin Tempest, LCPI R&D Scientist, Kevin@LowCarbonProsperity.org 

Isaac Kastama, Waterstreet Public Affairs, Kastama@WaterStreetPA.com 
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