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AGENDA 
BOARD ENERGY RESOURCES & CUSTOMER SERVICES 

COMMITTEE MEETING 
AND SPECIAL SMUD BOARD OF DIRECTORS MEETING 

Wednesday, October 18, 2023
SMUD Headquarters Building, Auditorium

6201 S Street, Sacramento, California 
Scheduled to begin at 6:00 p.m. 

Remote Telephonic Location: 
1428 Matheson Drive 

South Lake Tahoe, CA 96150 

This Committee meeting is noticed as a joint meeting with the Board of Directors for the 
purpose of compliance with the Brown Act. In order to preserve the function of the 
Committee as advisory to the Board, members of the Board may attend and participate in 
the discussions, but no Board action will be taken. The Energy Resources & Customer 
Services Committee will review, discuss and provide the Committee's recommendation 
on the agenda items. 

Virtual Viewing or Attendance: 
Live video streams (view-only) and indexed archives of meetings are available at: 
http://smud.granicus.com/ViewPublisher.php?view_id=16 

Zoom Webinar Link: Join Board Energy Resources & Customer Services 
Committee Meeting Here
Webinar/Meeting ID: 160 566 9423 
Passcode: 658366 
Phone Dial-in Number: 1-669-254-5252 or 1-833-568-8864 (Toll Free) 

Verbal Public Comment: 
Members of the public may provide verbal public comment by: 
 Registering in advance of a meeting by sending an email to 

PublicComment@smud.org, making sure to include the commenter’s name, date of 
the meeting, and topic or agenda item for comment.  Microphones will be enabled 
for virtual or telephonic attendees at the time public comment is called and when the 
commenter’s name is announced. 

 Completing a sign-up form at the table outside of the meeting room and giving it to 
SMUD Security. 

 Using the “Raise Hand” feature in Zoom (or pressing *9 while dialed into the 
telephone/toll-free number) during the meeting at the time public comment is called. 
Microphones will be enabled for virtual or telephonic attendees when the 
commenter’s name is announced. 

Written Public Comment: 
Members of the public may provide written public comment on a specific agenda item or 
on items not on the agenda (general public comment) by submitting comments via email 
to PublicComment@smud.org or by mailing or bringing physical copies to the meeting. 

http://smud.granicus.com/ViewPublisher.php?view_id=16
https://smud.zoomgov.com/j/1605669423?pwd=QWNVL3V5TC94T3hzYTlPUjVEK0FvZz09
https://smud.zoomgov.com/j/1605669423?pwd=QWNVL3V5TC94T3hzYTlPUjVEK0FvZz09
mailto:PublicComment@smud.org
mailto:PublicComment@smud.org


   
     

 
 

  
   

 
 

 
   

     
 

   
 

  
 

  
  

   
 

  
 

   

      
 

   
   

   
        

 
   

   
   

       
 

   
   

 
 

   

   
    

   
     

 
 

 
  
   

 
   

   
   

 
          

  
    

    
 

Agenda I tem  No. Speaker Topic

Agenda I tem  No. Speaker Topic

Agenda I tem  No. Speaker Topic

Board Energy Resources & Customer Services Committee Meeting 
and Special SMUD Board of Directors Meeting Page 2 
October 18, 2023 

Comments will not be read into the record but will be provided to the Board and placed 
into the record of the meeting if received within two hours after the meeting ends. 

PUBLIC HEARING 

1. Andrew Meditz Conduct a public hearing to consider two new federal 
standards in accordance with the Public Utility 
Regulatory Policies Act of 1978 (PURPA), as 
amended by the Infrastructure Investment and Jobs 
Act of 2021 (IIJA): Demand-Response Practices 
(Section 111(d)(20)) and Electric Vehicle Charging 
Programs (Section 111(d)(21)). 
Presentation: 5 minutes 
Discussion: 5 minutes 

DISCUSSION ITEMS 

2. Alcides Hernandez Present the Load Management Standard (LMS)
Compliance Plan. 
Presentation: 10 minutes 
Discussion: 10 minutes 

3. James Frasher Accept the monitoring report for Strategic Direction 
SD-10, Innovation. 
Presentation: 25 minutes 
Discussion: 15 minutes 

4. James Frasher Accept the monitoring report for Strategic Direction 
SD-19, Diversified Business. 
Presentation: 15 minutes 
Discussion: 15 minutes 

INFORMATIONAL ITEMS 

5. Public Comment 

6. Brandon Rose Summary of Committee Direction. 
Discussion:  1 minute 

Members of the public shall have up to three (3) minutes to provide public comment on items on the agenda 
or items not on the agenda, but within the jurisdiction of SMUD.  The total time allotted to any individual 
speaker shall not exceed nine (9) minutes. 

Members of the public wishing to inspect public documents related to agenda items may click on the 
Information Packet link for this meeting on the smud.org website or may call 1-916-732-7143 to arrange for 
inspection of the documents at the SMUD Headquarters Building, 6201 S Street, Sacramento, California. 

ADA Accessibility Procedures: Upon request, SMUD will generally provide appropriate aids and services 
leading to effective communication for qualified persons with disabilities so that they can participate equally 
in this meeting.  If you need a reasonable auxiliary aid or service for effective communication to participate, 
please email Toni.Stelling@smud.org, or contact by phone at 1-916-732-7143, no later than 48 hours before 
this meeting. 

https://www.smud.org/en/Corporate/About-us/Company-Information/Board-Meetings
mailto:Toni.Stelling@smud.org
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SSS No. LEG 2023-0110 BOARD AGENDA ITEM 
STAFFING SUMMARY SHEET 

Committee Meeting & Date 

ERCS – 10/18/23 
Board Meeting Date 

October 19, 2023 

TO TO 

1. Ed Hamzawi 6. Suresh Kotha 

2. Steve Lins 7. Frankie McDermott 

3. Scott Martin 8. 

4. Brandy Bolden 9. Legal 

5. Lora Anguay 10. CEO & General Manager 

Consent Calendar X Yes 
No If no, schedule a dry run 
presentation. Budgeted X Yes 

No (If no, explain in Cost/Budgeted 
section.) 

FROM (IPR) 

Andrew Meditz 
DEPARTMENT 

Legal Department 
MAIL STOP 

B406 
EXT. 

6124 
DATE SENT 

09/25/23 
NARRATIVE: 
Requested Action: Conduct a public hearing to consider two new federal standards in accordance with the Public Utility 

Regulatory Policies Act of 1978 (PURPA), as amended by the Infrastructure Investment and Jobs Act 
of 2021 (IIJA): Demand-Response Practices (Section 111(d)(20)) and Electric Vehicle Charging 
Programs (Section 111(d)(21)). 

Summary: The Infrastructure Investment and Jobs Act of 2021 (IIJA) enacted by Congress and signed into law, 
amended PURPA to require Board consideration of two new federal standards. The IIJA adds Sections 
111(d)(20) and 111(d)(21) to PURPA. As part of the PURPA administrative process, SMUD 
commenced consideration of the standards on October 20, 2022 and the SMUD Board is required to 
conduct a public hearing to consider each of the proposed standards. The Board is not required to adopt 
the standards but is required to consider and make findings on or before November 15, 2023. 

Attached are Staff Reports for each of the two federal standards. The reports are made available on 
www.smud.org and will be presented at the public hearing. 

Board Policy: Strategic Direction SD-2, Competitive Rates, Strategic Direction SD-7, Environmental Leadership, and 
(Number & Title) Strategic Direction SD-9, Resource Planning. 

Benefits: Compliance with PURPA and Board consideration of federal standards. 

Cost/Budgeted: N/A 

Alternatives: This action is legally required to maintain compliance. 

Affected Parties: Legal, Enterprise Strategy, Rates/Pricing 

Coordination: Legal, Enterprise Strategy, Rates/Pricing 

Presenter: Andrew Meditz, Senior Attorney 

Additional Links: 

SUBJECT ITEM NO. (FOR LEGAL USE ONLY) 
Public Utility Regulatory Policies Act (PURPA) Hearing 

ITEMS SUBMITTED AFTER DEADLINE WILL BE POSTPONED UNTIL NEXT MEETING. 

http://www.smud.org


 

  

  
      

    

  
 

 

 

  

 
 

  
    

   
  

 

 

 

 

 

 

DRAFT 

SACRAMENTO MUNICIPAL UTILITY DISTRICT 

STAFF REPORT AND FINDINGS ON THE DEMAND-RESPONSE PRACTICES STANDARD OF PUBLIC UTILITY 
REGULATORY POLICIES ACT OF 1978 AS AMENDED BY THE INFRASTRUCTURE INVESTMENT AND JOBS 

ACT OF 2021 

A. Background 

The Infrastructure Investment and Jobs Act of 2021 (IIJA) amended the Public Utility Regulatory 
Policies Act of 1978 (PURPA) by adding two new standards that electric utilities, including SMUD 
(we are considered a “non-regulated utility” under PURPA), must consider and determine the 
appropriateness of implementing. The stated purpose of PURPA standards is to encourage 
conservation of energy supplied by electric utilities, efficiency of electric utility facilities and 
resources, and equitable rates for electric consumers. 

On October 20, 2022, through Board Resolution No. 22-10-15, the SMUD Board of Directors 
commenced consideration of the Demand-Response Practices Standard.  Under PURPA, the 
Board is not required to adopt the standard, but is required to consider and make findings on or 
before November 15, 2023. 

On October 18, 2023, the Staff Report and Findings on the Demand-Response Practices Standard 
(Staff Report) will be presented and discussed at a public hearing during the Energy Resources 
and Customer Services Committee meeting. The Staff Report was made available to the public 
on SMUD’s web site (www.smud.org) prior to the hearing. Feedback is requested from the 
public as to the need and desire for SMUD to adopt the Demand-Response Practices Standard. 
Members of the public are welcome to attend the public hearing and provide comments. The 
Board will consider whether it is appropriate to adopt the Demand-Response Practices 
Standard. 

B. Demand-Response Practices Standard 

The new Demand-Response Practices Standard under Section 111(d)(20) of PURPA provides: 

(A) In general 

Each electric utility shall promote the use of demand-response and demand flexibility practices 
by commercial, residential, and industrial consumers to reduce electricity consumption during 
periods of unusually high demand. 

(B) Rate recovery 

… 

(ii) Nonregulated electric utilities 
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A nonregulated electric utility may establish rate mechanisms for the timely recovery of the costs 
of promoting demand-response and demand flexibility practices in accordance with 
subparagraph (A). 

Simply stated, PURPA requires the Board to consider whether it is appropriate to adopt the new 
Demand-Response Practices Standard which encourages utilities to promote the use of demand-
response practices by customers to reduce electricity consumption during periods of high 
demand. 

C. SMUD’s Demand-Response Programs 

For more than 40 years, SMUD has implemented various demand-response programs, including 
rates, to encourage customers to reduce electricity usage during periods of high demand. 
SMUD’s Board, through Board Resolution No. 21-02-04, adopted Competitive Rates Strategic 
Direction No. 2 (SD-2) which, among other things, requires rates be designed with a goal to 
reflect the cost of energy when it is used, reduce consumption during periods of high system 
demand, encourage energy efficiency and conservation, and provide customers flexibility and 
choices. SMUD’s Board, through Board Resolution No. 21-04-04, has adopted Environmental 
Leadership Strategic Direction No. 7 (SD-7) which makes environmental leadership a core value 
of SMUD by, among other things, promoting the efficient use of energy by our customers. 
SMUD’s Board, through Board Resolution No. 21-04-04, has adopted Resource Planning 
Strategic-Direction Policy No. 9 (SD-9) which prioritizes carbon emissions reduction by, among 
other things, pursuing energy efficiency and new technologies which serve to provide flexible 
demand response capability. 

Currently, SMUD has been running a commercial auto-demand-response program called 
PowerDirect for nearly 10 years which focuses on building energy management systems to 
reduce HVAC or lighting primarily in response to an automatic signal. Customers are 
compensated for equipment costs with an upfront incentive as well as ongoing performance 
incentives based on what is delivered in response to the signal. In addition, SMUD has had a 
residential air conditioning switch program called air conditioning load management (ACLM) 
that we have had in place since 1979. The ACLM program currently has approximately 60,000 
participating residential customers and is intended to be used for grid emergency purposes only. 

SMUD’s 2030 Zero Carbon Plan (ZCP) contemplates 360 – 1,320 MW of Virtual Power Plants 
(VVPs) contributing to our supply, made up of residential and commercial loads, as well as 
managed electric vehicle charging and vehicle-to-grid (V2G) dispatch. As part of our 2030 ZCP, 
we address how demand side technologies could contribute to reduced electricity usage, 
especially during high demand periods, and are committed to growing this resource from the 80 
MW scale today to hundreds of MWs (and potentially more than a thousand MWs) over the 
next 8 years. SMUD launched a new residential VPP demand-response program in 2022 focused 
on thermostats and another one in 2023 focused on load control switches that will replace our 
existing ACLM program with an operational program rather than emergency program. These 
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residential programs provide customers with upfront incentives as well as ongoing seasonal 
payments and include a critical peak pricing (CPP) signal as a compensation mechanism to entice 
additional behavioral response. We anticipate incorporating battery storage and potentially V2G 
into the existing thermostat aggregation to create a much larger VPP. 

Looking to the future, by 2030, we anticipate as many as 1 in 3 kWhs SMUD delivers to serve 
electric vehicles. This will put a tremendous focus on managing how the charging of electric 
vehicles occurs so as to minimize grid impacts and best integrate renewables. To capitalize on 
the relative flexibility of electric vehicle charging and the distributed energy resource potential 
of their batteries, SMUD is actively engaged in V2G pilot programs – the most notable with the 
Twin Rivers School District – and is exploring ways to ensure customers are charging their 
vehicles at optimum times for the grid. SMUD has partnered with four electric vehicle 
manufacturers to offer over 4,500 residential customers access to a managed charging program 
that provides a monetary incentive for optimized electric vehicle charging. For commercial 
customers, SMUD is developing program offerings that incentivize the adoption of Automated 
Load Management Systems which has been shown in certain cases to reduce peak demand by 
over 50 percent. It accomplishes this by shifting charging load to low demand periods or by 
throttling chargers to provide constant minimized power over an extended period, while still 
meeting the customer’s charging needs. 

SMUD’s costs for demand-response programs are designed to be offset by savings on our 
commodity budget to account for the variance in costs of purchasing and generating electricity 
(in other words, lower electricity consumption, especially during high demand periods, reduces 
SMUD’s need to purchase and/or generate electricity to supply customers). In that sense, the 
demand-response programs do not require specific rate recovery but are rather intended to pay 
for themselves by offering Time-of-Day rates that encourage customers reduce consumption 
during peak periods and shift usage to other times. 

SMUD has had commercial/industrial customers on Time-of-Day rates since 1993which charges 
significantly more for electricity during the peak between 4-9 p.m. And since 2019, residential 
customers have had a default Time-of-Day rate which charges significantly more for electricity 
during the peak period of 5-8 p.m., and during summer months only, a mid-peak period 
between 12-5 p.m. and 8 p.m.-midnight. Moreover, in 2022, SMUD launched a residential CPP 
rate which incentivizes customer participation and helps enhance the impact of our thermostat 
and battery demand-response programs by charging a premium during 50 critical peak event 
hours per summer and providing a rate discount during non-peak hours over that summer. 

D. Proposed Findings 

1. SMUD has adopted Competitive Rates Strategic Direction No. 2 (SD-2) which, among other 
things, requires rates be designed with a goal to reflect the cost of energy when it is used, 
reduce consumption during periods of high system demand, encourage energy efficiency 
and conservation, provide customers flexibility and choices. 
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2. SMUD has adopted Environmental Leadership Strategic Direction No. 7 (SD-7) which, among 
other things, requires SMUD to conduct its business affairs and operations in a sustainable 
manner by minimizing environmental impacts and conserving resources, and promotes the 
efficient use of energy by our customers. 

3. SMUD has adopted Resource Planning Strategic-Direction Policy No. 9 (SD-9) which 
prioritizes carbon emissions reduction by, among other things, pursuing energy efficiency 
and new technologies which serve to provide flexible demand response capability. 

4. SMUD has for decades provided demand-response programs to promote the more efficient 
use of electricity and reduce usage during periods of high demand, including the 
PowerDirect program for commercial/industrial customers and an air conditioning load 
management program for residential customers. 

5. SMUD’s 2030 Zero Carbon Plan contemplates 360 – 1,320 MW of Virtual Power Plants 
(VVPs) contributing to our demand-response supply, made up of residential and commercial 
loads, as well as managed electric vehicle charging and vehicle-to-grid (V2G) dispatch. SMUD 
launched a new residential VPP demand-response program in 2022 focused on thermostats 
and another one in 2023 focused on load control switches, and anticipates incorporating 
battery storage and potentially V2G into our VPP programs. 

6. SMUD is actively engaged in V2G pilot programs and is exploring ways to ensure customers 
are charging their vehicles at optimum times for the grid, and anticipates by 2030 as many 
as 1 in 3 kWhs SMUD delivers will be used to serve electric vehicles. 

7. SMUD has partnered with electric vehicle manufacturers to offer residential customers 
access to a managed charging program and has program offerings that incentivize the 
adoption of Automated Load Management Systems which shifts charging load to low 
demand periods. 

8. SMUD’s demand-response programs are designed to account for the variance in costs of 
purchasing and generating electricity, and therefore do not require separate rate recovery 
mechanisms because the program costs are offset by the savings on our commodity budget. 

9. SMUD has adopted Time-of-Day pricing for its commercial/industrial customers which 
promotes demand-response during the peak period of 4-9 p.m. and for residential 
customers during the peak period of 5-8 p.m., and also in the summer months during mid-
peak periods of 12-5 p.m. and 8 p.m.-midnight. 

10. SMUD has a Critical Peak Pricing rate which further incentivizes residential customer 
participation in demand-response programs that utilize thermostats and batteries to reduce 
electricity consumption during high demand periods. 

11. As reflected in the Strategic Direction, and through its various programs, initiatives, and 
rates, SMUD’s demand-response practices meet the new federal standard. 

E. Recommendation 

Staff recommends that the Board adopt the proposed findings and find that the new federal 
Demand-Response Practices Standard is appropriate for use by SMUD. 
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DRAFT 

SACRAMENTO MUNICIPAL UTILITY DISTRICT 

STAFF REPORT AND FINDINGS ON THE ELECTRIC VEHICLE CHARGING PROGRAMS STANDARD OF PUBLIC 
UTILITY REGULATORY POLICIES ACT OF 1978 AS AMENDED BY THE INFRASTRUCTURE INVESTMENT AND 

JOBS ACT OF 2021 

A. Background 

The Infrastructure Investment and Jobs Act of 2021 (IIJA) amended the Public Utility Regulatory 
Policies Act of 1978 (PURPA) by adding two new standards that electric utilities, including SMUD 
(we are considered a “non-regulated utility” under PURPA), must consider and determine the 
appropriateness of implementing. The stated purpose of PURPA standards is to encourage 
conservation of energy supplied by electric utilities, efficiency of electric utility facilities and 
resources, and equitable rates for electric consumers. 

On October 20, 2022, through Board Resolution No. 22-10-15, the SMUD Board of Directors 
commenced consideration of the Electric Vehicle Charging Programs Standard. Under PURPA, 
the Board is not required to adopt the standard, but is required to consider and make findings 
on or before November 15, 2023. 

On October 18, 2023, the Staff Report and Findings on the Electric Vehicle Charging Programs 
Standard (Staff Report) will be presented and discussed at a public hearing during the Energy 
Resources and Customer Services Committee meeting. The Staff Report was made available to 
the public on SMUD’s web site (www.smud.org) prior to the hearing. Feedback is requested 
from the public as to the need and desire for SMUD to adopt the Electric Vehicle Charging 
Programs Standard. Members of the public are welcome to attend the public hearing and 
provide comments. The Board will consider whether it is appropriate to adopt the Electric 
Vehicle Charging Programs Standard. 

B. Electric Vehicle Charging Programs Standard 

The new Electric Vehicle Charging Programs Standard under Section 111(d)(21) of PURPA 
provides: 

Each State1 shall consider measures to promote greater electrification of the transportation 
sector, including the establishment of rates that — 

(A) promote affordable and equitable electric vehicle charging options for residential, 
commercial, and public electric vehicle charging infrastructure; 

(B) improve the customer experience associated with electric vehicle charging, including by 
reducing charging times for light-, medium-, and heavy-duty vehicles; 

(C) accelerate third-party investment in electric vehicle charging for light-, medium-, and heavy-
duty vehicles; and 

1 “State” is defined to include a nonregulated electric utility, such as SMUD. 

1 
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(D) appropriately recover the marginal costs of delivering electricity to electric vehicles and 
electric vehicle charging infrastructure. 

Simply stated, PURPA requires the Board to consider whether it is appropriate to adopt the new 
Electric Vehicle Charging Programs Standard which encourages utilities to promote greater 
electrification of the transportation sector. 

C. SMUD’s Electric Vehicle Charging Programs 

For more than 30 years, SMUD has been investing in programs and initiatives to advance electric 
vehicles. SMUD’s Board has adopted Competitive Rates SD-2, through Board Resolution No. 21-
02-04, which among other things, requires rates be designed to reflect the cost of energy when 
it is used and equitably allocate costs across and within customer classes. SMUD’s Board, 
through Board Resolution No. 21-04-04, has also adopted Environmental Leadership Strategic-
Direction Policy No. 7 (SD-7) which makes environmental leadership a core value of SMUD by, 
among other things, promoting the advancement of the electrification of vehicles. SMUD’s 
Board, through Board Resolution No. 21-04-04, has also adopted Resource Planning Strategic-
Direction Policy No. 9 (SD-9) which prioritizes carbon emissions reduction by, among other 
things, pursuing vehicle electrification to reduce 1,000,000 metric tons from transportation in 
2030 while at the same time improving equity for under-served communities. In addition, 
SMUD’s 2030 Zero Carbon Plan recognizes that widespread adoption of electric vehicles will be 
key to achieving zero carbon by prioritizing electrification of transportation. Just last year in 
2022, staff updated SMUD’s Board of Directors on its Enterprise Electric Vehicle Strategy to 
accelerate the transition to electricity as a transportation fuel to meet the decarbonization goals 
set out by the 2030 Zero Carbon Plan. 

To catalyze this transition, SMUD has initiated cooperative agreements with other entities to 
advance the electric transportation sector, both at the regional level and on a broader scale. 
SMUD signed a 4-Agency Memorandum of Understanding, joining Sacramento Area Council of 
Governments (SACOG), Sacramento Metropolitan Air Quality Management District (SMAQMD), 
and Sacramento Regional Transit (SacRT) to create a regional zero emission vehicle (ZEV) 
deployment strategy that prioritizes electrification in under-resourced communities, personal 
and shared ride vehicles, public and private transit, micro-transit and passenger shuttles, and 
medium and heavy-duty fleets. SMUD also partnered with Plug In America to launch its dealer 
engagement program to train, certify and support dealers selling electric vehicles in our service 
territory and to deploy an online electric vehicle buying guide. This program includes training 
dealers to convey utility electric vehicle offerings and a $300 per electric vehicle sales incentive. 
In addition, SMUD is an active member of the Sacramento PEV Collaborative, Sacramento Clean 
Air Partnership (CAP), and the West Coast Clean Transit Corridor Initiative (WCCTCI) to 
accelerate infrastructure planning and deployment of charging plazas along key transportation 
corridors.  
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SMUD further expands its collaboration with organizations as grant funding opportunities are 
made available to synergize regional efforts and magnify the impact of transportation 
electrification investments. SMUD collaborates with partners to identify grant opportunities that 
include potential awards to scale charging deployments serving multifamily residents, 
surrounding communities, and regional corridor fast charging to reduce charging times. For 
example, SMUD, SACOG, SMAQMD, SacRT, Sacramento Clean Cities, the California Mobility 
Center, and the Cities of Sacramento and West Sacramento recently completed a California 
Energy Commission (CEC) funded blueprint study of infrastructure needs to support 
electrification of the region’s medium- and heavy-duty fleets and charting potential paths to 
position the region for ensuring funding opportunities. This included an inventory of fleet 
vehicles, forecasts of electric vehicle and charging infrastructure growth, analysis of grid 
impacts, and an assessment of workforce development needs. 

For our residential customers, SMUD’s Charge@Home program provides up to $1,000 in rebates 
for wiring upgrades and installation of home electric vehicle charging equipment. For residents 
of multifamily homes, SMUD has several multifamily charging initiatives supporting 
disadvantaged, low income, and affordable housing communities. We are also upgrading and 
equipping homes at no cost to the residents for electric vehicle charging for customers 
participating in the Clean Cars 4 All (CC4A) low-income program, which is run by SMAQMD. 
Moreover, SMUD’s multifamily program conducts comprehensive electrification assessments 
with recommendations for charger installations through the SMUD Contractor Network and the 
SMUD eFuelsm Solutions program. Channeling incentive funds through the multifamily program 
affords needed flexibility for tailored solutions that includes community engagement to educate 
and inform multifamily residents of the many benefits available through the program. More 
recently, SMUD was awarded a CEC grant to install over 100 chargers in new, existing, and 
planned multifamily complexes in partnership with community-based organization Mutual 
Housing. 

For communities and neighborhoods, SMUD helped build and energize Sacramento’s first 
eMobility Hub in the Del Paso Heights neighborhood, an historically under-resourced 
community. eMobility Hubs support multi-modal electric transportation and serve to connect 
under-resourced communities to critical support infrastructure like job training. With regional 
partners SMAQMD, SACOG, SacRT, and Aura Planning, SMUD is actively exploring locations for 
siting of additional eMobility Hubs by assessing the impact on surrounding communities to 
determine the efficacy of scaling eMobility Hubs to as many as 52 sites throughout the region as 
envisioned in the Sacramento Regional Electric Vehicle Strategy document. 

SMUD also recognizes the need to provide public fast charging options for those with limited or 
no access to charging at home, as well as for supporting long distance regional travel. In 2014, 
SMUD earned the distinction of being one of the first utilities to deploy direct current (DC) fast 
charging at six sites to address and alleviate concerns about access to charging, range anxiety 
and charging times. Just recently, the CEC awarded SMUD - in partnership with Sacramento 
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International Airport, the City of Sacramento, and the California State University, Sacramento 
(CSUS) – a grant to upgrade the DC fast chargers at two of the six existing sites and to add a 
seventh SMUD fast charging site on the CSUS campus. 

SMUD has also furthered the deployment of fast charging infrastructure by leveraging and 
supporting third-party investments in electric vehicle charging by providing incentives, assisting 
with planning and siting of charging facilities, and providing new rate options. For 
commercial/industrial customers, SMUD offers incentives up to $30,000 to support the 
deployment of high-power DC fast chargers (greater than 50 kW) and up to $15,000 in 
incentives for electric vehicle purchases by commercial fleets. An additional $15,000 is available 
for those who site DC fast chargers in equity locations. We also partnered with Electrify America 
as one of the first Green City investment focal areas to deploy seven DC fast charging 
sites. SMUD is also the first utility to directly partner with the CEC and the Center for 
Sustainable Energy to provide $1,000,000 in direct incentive dollars to help fund the California 
Electric Vehicle Incentive Program (CALeVIP) in our service territory. Through 2022, the CALeVIP 
program has led to the deployment of more than 100 DC fast chargers across our service 
territory, which significantly reduces charging times for electric vehicles. 

SMUD has also begun development of a smartphone electric vehicle app featuring an integrated 
e-Roaming platform to provide SMUD customers with single account access to multiple charging 
network partners and to deliver more equitable access and rates for electric charging by 
residents in multifamily homes and equity communities. 

For residential customers, we provide a discounted electric vehicle rate of 1.5 cents per kWh off 
the standard rate for charging between 12-6 a.m., which reflects the lower marginal cost of 
energy between these hours and the marginal off-peak price, ensuring there is enough 
contribution to margin to support the discount to serve the incremental load from electric 
vehicles. And in July 2022, SMUD launched our commercial pilot electric vehicle rate which is 
designed to maintain recovery of our marginal costs while mitigating demand charge costs that 
often come with low utilization in the early stages of charger deployments. The rate is intended 
to offer site hosts relief from potential demand charges that may inhibit private sector 
investments. 

D. Proposed Findings 

1. SMUD has adopted Competitive Rates Strategic Direction No. 2 (SD-2) which, among other 
things, requires rates be designed to reflect the cost of energy when it is used and equitably 
allocate costs across and within customer classes. 

2. SMUD has adopted Environmental Leadership Strategic Direction No. 7 (SD-7) which makes 
environmental leadership a core value of SMUD by, among other things, promoting the 
advancement of the electrification of vehicles. 
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3. SMUD has adopted Resource Planning Strategic-Direction Policy No. 9 (SD-9) which 
prioritizes carbon emissions reduction by, among other things, pursuing vehicle 
electrification to reduce 1,000,000 metric tons from transportation in 2030 while at the 
same time improving equity for under-served communities. 

4. SMUD’s 2030 Zero Carbon Plan recognizes that widespread adoption of electric vehicles will 
be key to achieving zero carbon by prioritizing electrification of transportation. Just last year 
in 2022, staff updated SMUD’s Board of Directors on its Enterprise Electric Vehicle Strategy 
to accelerate the transition to electricity as a transportation fuel to meet the 
decarbonization goals set out by the 2030 Zero Carbon Plan. 

5. SMUD has initiated cooperative agreements to advance the electric transportation sector, 
both at the regional level and on a broader scale, including a 4-Agency Memorandum of 
Understanding, joining Sacramento Area Council of Governments (SACOG), Sacramento 
Metropolitan Air Quality Management District (SMAQMD), and Sacramento Regional Transit 
(SacRT) to create a regional zero emission vehicle deployment strategy that prioritizes 
electrification in under-resourced communities, personal and shared ride vehicles, public 
and private transit, micro-transit and passenger shuttles, and medium and heavy-duty 
fleets. 

6. SMUD also partnered with Plug In America to launch its dealer engagement program to 
train, certify and support dealers selling electric vehicles in our service territory and to 
deploy an online electric vehicle buying guide. 

7. SMUD is an active member of the Sacramento PEV Collaborative, Sacramento Clean Air 
Partnership, and the West Coast Clean Transit Corridor Initiative to accelerate infrastructure 
planning and deployment of charging plazas along key transportation corridors. 

8. SMUD collaborates with partners to identify grant opportunities that include potential 
awards to scale charging deployments serving multifamily residents, surrounding 
communities, and regional corridor fast charging to reduce charging times. For example, 
SMUD, SACOG, SMAQMD, SacRT, Sacramento Clean Cities, the California Mobility Center, 
and the Cities of Sacramento and West Sacramento recently completed a California Energy 
Commission (CEC) funded blueprint study of electric vehicle infrastructure. 

9. SMUD’s Charge@Home program provides up to $1,000 in rebates for residential wiring 
upgrades and installation of home electric vehicle charging equipment. 

10. SMUD upgrades and equips homes at no cost to the residents for electric vehicle charging 
for customers participating in the Clean Cars 4 All (CC4A) low-income program. 

11. SMUD’s multifamily program conducts comprehensive electrification assessments with 
recommendations for charger installations through the SMUD Contractor Network and the 
SMUD eFuelsm Solutions program. And SMUD was recently awarded a CEC grant to install 
over 100 chargers in new, existing, and planned multifamily complexes. 

12. SMUD helped build and energize Sacramento’s first eMobility Hub in the Del Paso Heights 
neighborhood, an historically under-resourced community. SMUD is actively exploring 
locations for siting of additional eMobility Hubs by assessing the impact on surrounding 
communities to determine the efficacy of scaling eMobility Hubs to as many as 52 sites. 
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13. SMUD has deployed direct current (DC) fast charging at six sites to address and alleviate 
concerns about access to charging, range anxiety and charging times, and the CEC recently 
awarded SMUD a grant to upgrade the DC fast chargers at two of the six existing sites and to 
add a seventh SMUD fast charging site. 

14. For commercial/industrial customers, SMUD offers incentives up to $30,000 to support the 
deployment of high-power DC fast chargers (greater than 50 kW) and up to $15,000 in 
incentives for electric vehicle purchases by commercial fleets. An additional $15,000 is 
available for those who site DC fast chargers in equity locations. 

15. SMUD partnered with Electrify America as one of the first Green City investment focal areas 
to deploy seven DC fast charging sites. 

16. SMUD is the first utility to directly partner with the CEC and the Center for Sustainable 
Energy to provide $1,000,000 in direct incentive dollars to help fund the California Electric 
Vehicle Incentive Program in our service territory, which through 2022, led to the 
deployment of more than 100 DC fast chargers across our service territory. 

17. SMUD has begun development of a smartphone electric vehicle app featuring an integrated 
e-Roaming platform to provide SMUD customers with single account access to multiple 
charging network partners and to deliver more equitable access and rates for electric 
charging by residents in multifamily homes and equity communities. 

18. SMUD has adopted a residential electric vehicle rate discount of 1.5 cents/kWh off of the 
standard retail rate and also a commercial pilot electric vehicle rate intended to mitigate 
demand charges for low utilization at the beginning of charging infrastructure deployments; 
both of which are designed to recover SMUD’s marginal cost by reflecting the cost of energy 
when it is used and equitably allocate costs across and within customer classes. 

19. As reflected in the Strategic Direction, and through its various practices, initiatives, and 
rates, SMUD’s electric vehicle charging programs meet the new federal standard. 

E. Recommendation 

Staff recommends that the Board adopt the proposed findings and find that the new federal 
Electric Vehicle Charging Programs Standard is appropriate for use by SMUD. 
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1 Executive Summary 
The goal of the California Energy Commission’s (CEC) Load Management Standard (LMS) regulation, 
which went into effect in April of 2023, is to: 1) encourage the use of energy at off-peak hours; 2) 
promote load flexibility; 3) encourage the control of daily and seasonal peak loads to improve electric 
system efficiency and reliability; 4) lessen or delay the need for new electrical capacity; and, 5) reduce 
fossil fuel consumption and greenhouse gas emissions. 

To accomplish these goals, the LMS regulation requires California’s Large Investor Owned Utilities 
(IOUs), Large Publicly Owned Utilities (POUs), defined as SMUD and the Los Angeles Department of 
Water and Power, and Large Community Choice Aggregators (CCAs) to develop and propose rate 
structures that change at least hourly based upon marginal costs. If, after performing an evaluation, a 
utility determines not to propose new rates because offering such rates to its customers would not 
materially reduce peak load, the utility must offer cost-effective load flexibility programs, including 
programs that allow its customers to automatically respond to hourly or sub-hourly marginal cost-based 
rates, marginal prices, or greenhouse gas (GHG) signals from the CEC-maintained Market Informed 
Demand Automation Server (MIDAS) database, where the utility determines such programs would 
materially reduce peak load. 

Each utility must develop a compliance plan describing how they will meet the various requirements of 
the LMS regulation. The POUs and CCAs may delay or modify compliance with such requirements if 
they can show that despite good faith effort, the regulatory requirements must be modified to provide a 
more technologically feasible, equitable, safe, or cost-effective way to achieve the LMS regulation goals. 

SMUD strongly supports the intent and goals of the LMS regulation and is working towards similar goals 
through our ambitious 2030 Zero Carbon Plan, where we are striving to eliminate all carbon emissions 
from our power supply by 2030. Reducing peak load through price signals like our time-based rates, has 
proven to be highly effective at reducing system peak, stress on the grid, carbon emissions, and saving 
customers money. SMUD is actively pursuing additional methods of achieving these goals through new 
programs and industry-leading pilots, which are helping us understand how we can most effectively 
partner with customers with behind-the-meter devices in a way that maximizes the resource and is 
supportive of our customer experience. 

SMUD’s compliance plan (Plan) includes considerations of the specified marginal cost-based rate 
structures and programs, as described in the LMS regulation, and evaluates each with respect to cost-
effectiveness, equity, technological feasibility, benefits to the grid and to customers. In this filing, SMUD 
will meet the objectives of the LMS regulation with our existing time-dependent rates, and our current 
and planned portfolio of load flexibility programs. 

Based on SMUD’s evaluation, we cannot conclude that implementing complex new rate structures that 
change at least hourly by January 1, 2026, would result in material reductions in peak load reduction 
relative to SMUD’s existing time-dependent rates and programs, or be cost effective. This is, in large part, 
because SMUD’s existing rates, coupled with our current and planned load flexibility programs and 
pilots, capture a substantial portion of the available load shift benefits from SMUD’s customers. In 
addition, implementation of unfamiliar and complex rate structures without sufficient testing and 
refinement of the new rate designs would likely result in low customer adoption, further limiting 
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realization of any potential added load shift benefits. Similarly, SMUD’s evaluation cannot conclude that 
implementing new programs that allow for automated response to MIDAS signals would result in 
incremental reductions in peak load or be cost-effective, relative to SMUD’s current and planned load 
flexibility programs and pilots. 

In this Plan SMUD sets forth, based on the evaluation of dynamic rates and programs that follow, what it 
has determined to be a more cost-effective, customer centric and technologically feasible way for SMUD 
to, in good faith, achieve the LMS regulation goals. Accordingly, SMUD will continue offering our time-
dependent rates and current and planned load flexibility programs, and reevaluate the specified rate and 
program designs in the next update of our Plan, informed by the results from our pilots. While new 
dynamic rates and new programs with automated response to MIDAS are not required where they have 
not been demonstrated to materially reduce peak load, SMUD sets forth in this Plan how the LMS 
requirements are modified to provide its more cost-effective, customer centric and technologically 
feasible solution. 

SMUD’s Plan was submitted to the SMUD Board within six months of April 1, 2023, and was adopted by 
the SMUD Board in a duly noticed public meeting on November 16, 2023. This decision was made by 
SMUD’s Board acting as its rate-approving body. SMUD will review the Plan every three years 
following adoption, and material Plan updates will be submitted to the SMUD Board for approval. This 
Plan will be filed with the CEC. 
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2 Introduction 
2.1 About SMUD 
SMUD is a not-for-profit, publicly owned, electric utility (POU) headquartered in Sacramento, California. 
As a POU, SMUD is governed by a seven-member popularly elected Board of Directors (Board) that 
determines policy and appoints the Chief Executive Officer and General Manager who is responsible for 
SMUD’s overall management and operations. Responsibility for the development and implementation of 
this Plan is delegated to SMUD’s Chief Strategy Officer. 

SMUD’s service area covers approximately 900 square miles and includes parts of Sacramento County, 
and small adjoining portions of Placer and Yolo Counties. The service area includes Sacramento, the 
State Capital, and the populous areas to the northeast and south of the City of Sacramento, and the 
agricultural areas to the north and south. In total, SMUD serves a population of approximately 1.5 million 
and has four (4) distinct customer classes – residential, commercial & industrial, agricultural, and street 
lighting& traffic signals (lighting). The default rate for all SMUD customers, with the exception of 
lighting and agricultural customers, are marginal cost-based time-dependent rates. This includes SMUD’s 
successful residential Time-of-Day (TOD) rate which encourages customers to reduce their electricity use 
between 5 p.m. and 8 p.m. All of SMUD’s rate schedules are posted on SMUD’s website (Rate 
Information (smud.org). 

As a POU, SMUD’s Board is its rate-approving body. The Board has authority to establish rates and 
charges for all SMUD services, and such rates are not subject to oversight by other governmental 
agencies, federal, state or local. SMUD engages in a comprehensive and robust public process prior to 
adopting new or revised rates and service regulations. This 3-month public process includes media and 
public outreach at various community events. The process kicks-off with notice published in the local 
papers and release of a report detailing the proposed rate changes together with the expected impacts to 
customer bills. As part of this process, SMUD holds two public workshops, a public hearing and conducts 
a final Board vote on the rate proposal. 

2.1.1 SMUD’s Zero Carbon Plan 

In July 2020, SMUD’s Board declared a climate emergency and adopted a resolution calling for SMUD 
to take significant and consequential actions to reduce its carbon footprint by 2030. On April 28, 2021, 
the Board approved SMUD’s 2030 Zero Carbon Plan (the “Zero Carbon Plan”). The Zero Carbon Plan is 
SMUD’s roadmap to completely eliminating Greenhouse Gas (GHG) emissions from our electricity 
supply by 2030, while maintaining reliable service and affordable rates. To achieve these goals, the Zero 
Carbon Plan focuses on four main areas: natural gas generation repurposing; proven clean technologies; 
new technologies and business models, including load flexibility; and financial impacts and options. We 
are partnering with our customers, communities, and a wide range of stakeholders to ensure that our entire 
community has the opportunity to benefit from a carbon-free economy. 

As we pursue our Zero Carbon Plan, SMUD is committed to keeping electric service affordable and rate 
increases at or below the rate of inflation. To accomplish this, the Zero Carbon Plan estimates the need for 
SMUD to realize sustained annual savings.  SMUD currently plans to achieve these sustained annual 
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savings by exploring the implementation of operational savings strategies, leveraging innovative 
approaches including load flexibility, and pursuing partnership and grant opportunities. 

2.1.2 Role of Load Flexibility 

Enabling load flexibility is a key strategy in achieving SMUD’s Zero Carbon Plan goals. Load flexibility 
programs support reduced carbon emissions, reduce the need for new peak resources, help SMUD 
manage and operate the system, and save customers money.  SMUD is focused on fully utilizing our 
intermittent resources when they are available and reducing peak usage at times when such resources are 
scarce. The Zero Carbon Plan forecasts that customer-owned resources and SMUD customer-focused 
programs will contribute between 364 and 1,325 MW of capacity to SMUD’s grid by 2030, and as such, 
SMUD is leaning in on programs and learning from cutting-edge pilots to maximize cost-effective 
resources that can be achieved through partnership with our customers. 

2.1.3 SMUD’s ADMS/DERMS Pla�orm 

To support the expansion of load flexibility resources and their critical role in supporting our Zero Carbon 
Plan, SMUD has made, and continues to make, significant investments in technology to enable distributed 
energy resource (DER) integration. In 2022, after years of planning, SMUD deployed our Advanced 
Distribution Management System (ADMS) and initial phase of our Distributed Energy Resource 
Management (DERMS) platform technology. With these two systems online and working together, 
SMUD will shift from a one-way centralized distribution system to a two-way decentralized distribution 
system that allows us to manage and optimize distributed energy resources that include battery storage, 
demand response programs, smart thermostats, connected appliances, electric vehicles (EVs) and more. 

SMUD is currently building out DERMS functionality and continuing to evaluate device partners and 
aggregators that can integrate product offerings into DERMS. In the next few years, SMUD anticipates 
that our DERMS system will enable full DER integration across bulk and distribution system value 
streams. These include, but are not limited to, advanced distribution system management applications, 
scheduling DERs based on economic and reliability considerations, scheduling DER Virtual Power Plants 
(VPPs) into electricity markets, and integrating with aggregator platforms that allow customers to 
participate in programs that control and leverage behind-the-meter DERs to respond to grid needs. 

2.2 Load Management Standards 
The CEC’s LMS regulation encourages shifting electricity use from times of day when it is expensive and 
polluting to times when it is cheaper and cleaner. Load management, or demand flexibility, can save 
customers money on their energy bills, reduce greenhouse gas emissions, and help strengthen the 
resiliency of the electricity grid. Load management is defined as “any utility program or activity that is 
intended to reshape deliberately a utility’s load duration curve” (Public Resources Code, section 25132). 
Also known as demand management and load flexibility, load management reduces the need for new 
large electrical generation and backup generation devices. It is also a key strategy to ensure a reliable 
grid, keep energy costs down, integrate renewable energy resources, and reduce greenhouse gas (GHG) 
emissions. The intent of load management standards is to encourage electricity customers to shift 
electricity demand away from high demand periods, when peaking power plants and other polluting 
generators are in use, to times when lower-cost clean electricity is available. 
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Amendments to the LMS regulation became effective in April 2023. These amendments require the 
largest investor and publicly owned utilities, and community choice aggregators, to give all customers 
access to rates and programs that provide the information needed to optimize their energy use. 
Specifically, the revised LMS regulation requires Large POUs, defined as SMUD and the Los Angeles 
Department of Water and Power, to develop “marginal cost-based rates or public programs” with 
“marginal cost” defined as “the change in current and future electric system cost that is caused by a 
change in electricity supply and demand during a specified time interval at a specified location,” and the 
calculation of total marginal cost prescribed as: 

“the sum of the marginal energy cost, the marginal capacity cost (generation, transmission, and 
distribution), and any other appropriate time and location dependent marginal costs, including the 
locational marginal cost of associated greenhouse gas emissions, on a time interval of no more 
than one hour. Energy cost computations shall reflect locational marginal cost pricing as 
determined by the associated balancing authority, such as the Los Angeles Department of Water 
and Power, the Balancing Authority of Northern California, or other balancing authority. 
Marginal capacity cost computations shall reflect the variations in the probability and value of 
system reliability of each component (generation, transmission, and distribution)”. 

In this Plan, SMUD uses the term “dynamic rates” or “dynamic price signals” to capture the idea of 
responding to these marginal cost signals on an hourly or sub-hourly basis. 

2.2.1 SMUD’s Compliance Plan Roadmap 

Section 1623.1(c) requires SMUD, along with the other regulated entities, to prepare a compliance plan 
consistent with the LMS requirements. Following is a roadmap identifying where each regulatory 
requirement is addressed within SMUD’s LMS Plan. 

Regula�on 
Sec�on Requirement Plan Sec�on 

§1623.1(c) Within three months of regulation effective date, upload existing 3.1 
time-dependent rates to the MIDAS database 

§1623.1(a)(1) Within six months of regulation effective date, develop and 2.2.2.1 
submit compliance plan addressing how SMUD plans to comply 
with LMS requirements, and including evaluation of marginal 
cost-based rates and programs, to SMUD’s Board. The plan 
must be considered for adoption within 60 days after 
submission. 

§1623.1(a)(3)(A) Submit compliance plan to CEC within 30 days of adoption of 2.2.2.2 
the plan. Respond to requests for additional information and/or 
recommendations with 90 days. 

§1623(c) Within one year of regulation effective date, provide customers 3.1.2 
access to their Rate Identification Numbers (RIN) on billing 
statements and in online accounts using both text and QR 
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§1623(c) Within 18 months of regulation effective date, develop and 
submit to the CEC, in conjunction with the other obligated 
utilities, a single statewide standard tool for authorized rate data 
access by third parties, and the terms and conditions for using 
the tool. Upon CEC approval, maintain and implement the tool. 

3.1.3 

§1623.1(b)(3) Within 18 months of regulation effective date, submit to the 
CEC a list of load flexibility programs deemed cost effective by 
SMUD. The portfolio of programs must provide at least one 
option to automate response to MIDAS signals for each 
customer class where SMUD’s Board has determined such a 

5.2.5.1 

program would materially reduce peak demand. 

§1623.1(a)(3)(C) Submit annual reports to the CEC demonstrating 
implementation of plan, as approved by the Board 

2.2.2.4 

§1623.1(b)(2) Within two years of the regulation effective date, submit at least 
one marginal cost-based rate to Board for approval for any 
customer class(es) where such a rate will materially reduce peak 
load. 

4.3.5 

§1623.1(b)(2) Within three years of the regulation effective date, offer 
customers voluntary participation in either a marginal cost-
based rate, if approved by the Board, or a cost-effective load 
flexibility program 

4.3.5 and 
5.2.5.2 

§1623.1(b)(5) Conduct a public information program to inform and educate 
affected customers why marginal cost-based rates or load 
flexibility programs and automation are needed, how they will 
be used, and how these rates and programs can save customers 

6.3 

money 

§1623.1(a)(1)(C) Review the plan at least once every 3 years after the plan is 
adopted and submit a plan update to the Board if there is a 
material change 

2.2.2.3 

2.2.2 SMUD’s Compliance Plan Administra�on 

2.2.2.1 Plan development and Board approval process 

Section 1623.1(a) requires each Large POU to submit to its rate-approving body a compliance plan that is 
consistent with the applicable requirements of the LMS regulation. The plan must be submitted within six 
months of the regulation effective date, which is October 1, 2023, and must be considered for adoption by 
the rate-approving body in a duly noticed public meeting within 60 days of submission. 

This Plan meets the requirements of the CEC regulation, Section 1623.1(a). The description of how 
SMUD complies with each of the elements is provided in the subsequent sections. The Plan was 
submitted to the Board prior to October 1, 2023, and presented to the SMUD Board at duly noticed 
meetings on October 18 and November 16, 2023. The SMUD Board approved this Plan by resolution XX. 
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2.2.2.2 CEC review process 

Section 1623.1(a)(3) specifies that, upon adoption by the POU rate approving-body, the plan must be 
submitted to the CEC Executive Director within 30 days for review. Note that the SMUD Board is the 
sole authority to approve rates; in this regulatory proceeding, the CEC’s role is limited to determining 
whether the plan that the SMUD Board has adopted complies with the regulation. 

Following the Plan presentation and adoption by the SMUD’s Board on November 16, 2023, the Plan will 
be submitted to the CEC by December 16, 2023, for review. Any requests for additional information or 
recommended changes will be addressed and a written response submitted to the CEC within 90 days as 
required in the regulation. 

2.2.2.3 Triennial plan review 

Section 1623.1(a)(1)(C) requires each Large POU to review its compliance plan at least once every three 
years. Where there is a material change to the factors considered in evaluating marginal cost-based rates 
and programs, the Large POU must submit a plan update to its rate-approving body. Material revisions to 
the plan shall follow the same process as the initial plan approval.  

This Plan will be reviewed by SMUD every three years following the date of adoption and material Plan 
updates will be submitted to the SMUD Board for approval. This Plan and any approved material updates 
will be duly submitted to the CEC. 

2.2.2.4 Annual reporting 

Section 1623.1(a)(3)(C) requires each Large POU to submit to the CEC Executive Director demonstrating 
implementation of its Load Management Standards compliance plan. Each POU must submit the initial 
report one year after adoption of the plan by the POU’s rate-approving body, and annually thereafter. 

SMUD will timely submit annual reports to the CEC Executive Director describing the implementation of 
this Plan. 
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3 Access to Price Signals 
3.1 Publication of Machine-Readable Rates in MIDAS 
The CEC developed the MIDAS database alongside the LMS regulation for the purpose of allowing 
customers and automation service providers to link flexible loads to a machine-readable database of rates 
and other grid signals to automate demand flexibility. The LMS regulation requires the obligated utilities 
to populate rate information into MIDAS and take steps to facilitate access to MIDAS signals for 
customers and their authorized third parties. This section of SMUD’s Plan describes how SMUD will 
meet these requirements. 

3.1.1 Upload of �me-dependent rates 

Section 1623.1(c) requires each Large POU to upload existing time-dependent rates to the CEC’s MIDAS 
database within three months of the regulation effective date, which is July 1, 2023. As part of the 
MIDAS upload process, each rate must be assigned a Rate Identification Number (RIN). The RIN is used 
to uniquely identify the rate in the CEC’s MIDAS database. When provided a RIN, the MIDAS database 
will return information about the rate and any associated marginal signals to which the customer may 
automate response. 

Large POUs are also required to upload new time-dependent rates, or changes to existing rates, prior to 
the effective date of that rate. The time-dependent rates uploaded to the MIDAS database must include all 
applicable time-dependent cost components, including generation, distribution, and transmission. 

3.1.1.1 Existing rates uploaded to MIDAS 

On June 30, 2023, SMUD staff successfully uploaded the 75 rate permutations of our time-dependent 
residential and non-residential rates. A list of our current time-dependent rates and their RINs can be 
found in Appendix A. 

A message of success was returned for each rate file loaded to MIDAS. SMUD also performed random 
retrieval of rates as a second point of confirmation to the successful rate upload and to validate accuracy 
of rates recorded in MIDAS.  SMUD has provided some feedback and suggestions to the CEC to improve 
the rate upload experience, including removal or increase of data set limits, token valid periods and file 
loading features. 

3.1.1.2 Future rate uploads 

Going forward, SMUD will upload rates as needed to reflect rate changes. SMUD will also upload new 
rates as new time-dependent rates or rate components are developed. SMUD will follow a process similar 
to that successfully used for our initial upload in June 2023. Staff will create rate files in csv format, 
convert them to XML format and load them to MIDAS through the application programming interface 
(API). 

Rate uploads for each rate permutation may take place annually, or quarterly where constrained by 
MIDAS’ 50,000 per rate ValueData group limits. Rates with more dynamic rate changes, such as 
SMUD’s Critical Peak Pricing rate, may be uploaded more frequently during the summer months. 
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SMUD is working toward solutions that will streamline the upload process of its time-dependent rates to 
MIDAS to provide resource savings and more fully utilize potential MIDAS capabilities. 

3.1.2 Provide RINs to Customers 

Section 1623(c)(4) requires each Large POU to provide customers access to their RIN(s) on customer 
billing statements and online accounts using both text and quick response (QR) or similar machine-
readable digital code. This access must be provided within one year of the regulation effective date, which 
is April 1, 2024. 

3.1.2.1 Implementation plan 

Currently, SMUD issues electricity charges on two different billing statements, the Customer Bill and the 
Collective Bill. The Customer Bill is the standard presentment of electricity billing statements to 
customers. The Collective Bill is the presentment issued to customers who have multiple accounts that 
elect to receive their electricity bills mailed together. Customers also have access to billing statements 
through their protected on-line accounts. 

SMUD plans to make the RINs available in text and QR form on both the Customer Bill and the 
Collective Bill statements on or before April 1, 2024. This will allow customers to access their RIN on 
the billing statement received by mail or accessed online. 

Existing billing statement designs are not structured to support this additional information. SMUD is 
working with its bill print vendor to identify and implement solutions that are cost effective and easily 
understood by the customer. 

To prevent costly and confusing bill redesign changes, SMUD plans to leverage the existing bill layout 
and designs to present the RIN text and QR code for both the Customer Bill and Collective Bill 
statements. SMUD has entered into an agreement with our bill print vendor to update applications to 
generate QR codes for Collective Bill statements, determine the best location to place QR codes and 
encode the RIN code within the specific QR code. Staff also plans to procure professional services in the 
fourth quarter of 2023 to support developments for the Customer Bill statements. These services will 
include programming changes to update Customer Bill files with RINs and QR codes. 

Based on vendor’s scope of work and estimated completion timeframes, SMUD anticipates including 
RIN text and QR codes on customer billing statements starting on or before the April 2024 billing cycle. 

3.1.2.2 Remediation of potential delays 

A technical review of both the Collective Bill and Customer Bill design structure will be performed to 
determine best placement of RIN text and a QR code on the bill. If the review shows that placement of the 
RIN information on the bills will require a bill redesign, presentment of QR codes on billing statements 
will be delayed and only the RIN in text form will be available on the bill by April 1, 2024. A full bill 
redesign evaluation would be needed to explore bill redesign options, cost, and new timing for making 
RINs available in QR code on the bills. 

3.1.3 Statewide RIN Access Tool 

Section 1623(c) requires the Large IOUs, Large POUs, and Large CCAs to collaboratively develop a 
single statewide standard tool for authorized rate data access by third parties, along with a single set of 
terms and conditions for third parties using the tool. The tool must do all of the following: 
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• Provide the RIN(s) for the rate(s) applicable to a customer’s premises. 

• Provide any RIN(s) for the rate(s) to which the customer is eligible to be switched. 

• Provide estimated average or annual bill amounts based on the customer’s current rate and any 
other rate(s) for the customer is eligible to be switched if such calculation tools already exist. 

• Enable authorized third parties, upon direction and consent of the customer, modify the 
customer’s applicable rate, to be reflected in the next billing cycle. 

The tool must also incorporate reasonable and applicable cybersecurity measures, minimize enrollment 
barriers, and be accessible in a digital, machine-readable format according to best practices and standards. 

The tool must be submitted to the CEC for approval within 18 months of the regulation effective date, 
which is October 1, 2024. Once the tool is approved by the CEC, each Large IOU, Large POU, and Large 
CCA must implement and maintain the tool. 

3.1.3.1 Statewide tool development 

SMUD will collaborate with the other regulated parties to meet the regulatory requirements by October 1, 
2024. Once our Plan is approved by our Board, SMUD expects that our subject matter experts will be 
more fully available to engage in this effort. 

At the time of this filing, SMUD has committed staff to join the working group to collaborate with other 
utilities for the development of a statewide tool for third party access. SMUD is in the process of 
compiling its internal infrastructure needs and business requirements to prepare for the working group 
discussions. 

SMUD participated in a working group meeting held on September 20, 2023, and is currently awaiting 
input from the other utilities about the scope, funding, and coordination for the project. As a POU, SMUD 
does not earn a rate of return on its infrastructure investments. Any costs incurred by SMUD associated 
with developing this Statewide tool would be spread among all SMUD customers. If additional funding 
were needed, other work would need to be delayed or cancelled to absorb unplanned costs associated with 
the statewide tool beyond staffing and internal operational resources. 

3.1.3.2 Implementation of statewide tool 

In order to implement the statewide tool, once approved, SMUD’s internal infrastructure must be updated 
to integrate and support the tool. SMUD is unable to specifically identify the full scope of integration 
work until the final tool is designed and approved by the CEC. Concurrent with the development process, 
however, SMUD is reviewing its internal infrastructure and scheduling budget requests. Implementation 
projects will be added to SMUD’s annual work prioritization process. While SMUD anticipates 
complying with this requirement, any delays in development of the tool could result in implementation 
delays. Similarly, if the costs of integrating the tool result in an undue hardship to SMUD or its 
customers, SMUD may seek to delay or modify compliance with this requirement. Certain events could 
also cause a delay in implementation because resources would have to be used elsewhere. Some examples 
could include an emergency rate action or a climate related event, such as the storms experienced in 
January 2023. 
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4 Dynamic Rates 
The LMS regulation identifies dynamic hourly or sub-hourly rates as a central tool for achieving the goals 
of encouraging off-peak energy usage, encouraging control of daily and seasonal peak loads, lessening, or 
delaying the need for new electrical capacity, and reducing fossil fuel consumption and associated GHGs. 
Section 1623.1(b)(2) of the regulation directs the Large POUs to seek approval from their Boards for at 
least one dynamic rate for each customer class for which its rate-approving body determines such rate will 
materially reduce peak load. The application must be submitted within two years of the regulation 
effective date, or by April 1, 2025. Approved rates would be implemented the following year, or by April 
1, 2026, in accordance with section 1623.1(b)(4). 

Section 1623.1(a)(1) first requires each Large POU to evaluate, as part of its compliance plan, the cost 
effectiveness, equity, technological feasibility, benefits to the grid, and benefits to customers, of dynamic 
rates for each customer class. After evaluating such rates, the Large POU may instead propose and 
evaluate specified programs and/or delay or modify compliance with the LMS requirements. 

This section of SMUD’s Plan provides an overview of SMUD’s current time-dependent rates, describes 
SMUD’s rate development process, and addresses the requirement to evaluate the implementation of 
dynamic rates on the timeframes specified in the LMS regulation. 

4.1 Overview of Current Time-Dependent Rates 
SMUD currently offers at least one marginal cost-based time-dependent rate to nearly all of our 
customers. As previously described, SMUD has four customer classes: residential; commercial and 
industrial (C&I); agricultural; and lighting. With the exception of lighting and unmetered customers, all 
customers have access to Time-of-Day (TOD) rates. Excluding lighting and unmetered customers, 96% of 
our customers are on TOD rates. Some customers have access to additional time-dependent rate options 
based on enabling devices and technology. Moreover, SMUD’s time-dependent rates are not the only 
mechanism we use to encourage customer peak load shift; as further described in Section 5, we offer 
several load flexibility programs that incorporate time-varying marginal cost-based signals and are 
developing new pilot offerings, some of which test response to different price signals.  

Following is a summary of our time-dependent rates currently available to customers. 

4.1.1 Residen�al Rates 

SMUD’s residential TOD rate is the standard rate for our residential customers. Customers with enabling 
devices also have the opportunity to participate in two additional time-dependent rates: our Critical Peak 
Pricing (CPP) and our Electric Vehicle (EV) rate adder. 

4.1.1.1 Standard Time-of-Day (TOD) Rate 

Under SMUD’s residential TOD rate, customers pay different rates depending on the season, day, and 
hours of energy use. During the summer months (June 1 through September 30), there are three rate 
periods: Peak (weekdays 5 pm – 8 pm), Mid-Peak (weekdays 12 pm – 5 pm and 8 pm – 12 am), and Off-
Peak (weekdays 12 am – 12 pm, weekends, and holidays). In the non-summer months (October 1 – May 
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31), there are two rate periods: Peak (weekdays 5 pm – 8 pm) and Off-Peak (weekdays 12 pm – 5 pm and 
8 pm – 12 am, weekends, and holidays). These time periods were selected because they best aligned with 
highest peak loads and marginal electricity prices, while also being simple and easy for customers to 
understand. 

SMUD’s residential TOD was implemented between the fall of 2018 and spring of 2019 following an 
extensive pilot study, SmartPricing Options, and has been extremely successful. Currently, approximately 
97% of our residential customers are enrolled in the rate. The high adoption and retention of this rate has 
yielded significant benefits for SMUD and our customers. We estimate an annual peak load reduction of 
4-8% (75-130 MW) attributable to the residential TOD rate, corresponding to approximately 12,000 
tonnes of avoided GHG emissions and approximately $11-16 million in commodity cost savings. 

4.1.1.2 Optional Critical Peak Pricing (CPP) Rate 

SMUD’s residential TOD rates are designed to provide price signals to customers to let them know when 
conserving energy is most beneficial and will save them money. However, these price signals are 
designed for conditions seen on days with average energy use, not for those few hours during the year 
when the demand for energy is so high it puts stress on the grid, such as during a heat wave. To address 
the costs and environmental impact of those few hours, SMUD began offering the Critical Peak Pricing 
(CPP) rate in June 2022 for customers that participate in qualifying device automation programs. 

The CPP rate builds off the residential TOD rate structure, with several key pricing differences. 
Participating customers receive a per-kWh discount for Mid-Peak and Off-Peak prices during the summer 
months and pay a fixed per-kWh price premium for usage during a program event. SMUD can call 
program events during any hour of the day during summer months, up to 50 hours per summer and no 
more than once per day, and the events may span multiple time-of-day periods. The event prices and 
discounts are posted on SMUD’s website and may be updated annually to respond to changes in market 
conditions and customer enrollments. 

Customers participating in the CPP rate must enroll in a qualifying SMUD program that allows for 
automatic adjustments of enrolled devices. SMUD’s programs also further customer participation through 
an upfront signup reward or an incentive toward the purchase of enabling technology. 

This rate will be evaluated for effectiveness in the first quarter of 2024. Depending on the results of the 
evaluation, we could adjust the CPP rate discount and premium to stay current with costs and promote 
more customer participation, if needed. 

4.1.1.3 Optional EV Rate 

SMUD offers an EV rate adder to the residential TOD rate structure that is available for owners of plug-in 
EVs. Under this adder, customers can receive an additional 1.5¢ per kWh credit for charging EVs 
between midnight and 6 a.m. every day, all year long. This shifts the plug-in EV charging load to lower 
usage hours when it costs SMUD less to serve the customer, reduces the possibility of overloading local 
distribution transformers, and helps reduce the need for additional generation, transmission, and 
distribution capacity. Approximately half of all SMUD EV customers have enrolled in this rate. Separate 
from our EV rate option, SMUD is piloting a Managed EV Charging program, which is discussed further 
in Section 5.1.1.5 
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4.1.2 Commercial and Industrial (C&I) Time of Day Rates 

SMUD’s C&I customer class includes all commercial and industrial customers. Within this customer 
class, individual tariffs are available based on customer load size. SMUD’s current C&I TOD rates are 
available to all commercial and industrial customers, except those that are unmetered. The rates are 
similar in concept to the residential TOD, except the rate periods differ. During the summer, there are two 
rate periods: Peak (weekdays 4 pm – 9 pm) and Off-Peak and (weekdays 9 pm – 4 pm, weekends, and 
holidays). During the non-summer months, the rate periods are Peak (weekdays 4 pm – 9 pm), Off-Peak 
Saver (weekdays, weekends, and holidays 9 am – 4 pm), and Off-Peak (all other hours). 

SMUD has offered time-dependent rates to C&I customers for decades, and our customers have adapted 
to the rates and price signals that the rates provide. In 2019, SMUD’s Board approved a rate restructure 
that included changing the TOD rate periods to better reflect marginal cost-based pricing signals, a higher 
price per kWh when electricity is most expensive to provide, and a lower price when it costs less. This 
realignment gives customers the opportunity to manage their usage and bills while helping reduce peak 
energy use and the need to buy power from less environmentally sustainable sources. 

SMUD began implementing these changes to our C&I TOD customers at the end of 2021 and the full 
rollout was completed in the first quarter of 2022. Staff will be evaluating the effectiveness of our newly 
restructured C&I rates within the next year. 

4.1.3 Agricultural Time of Day (TOD) Rate 

SMUD also offers a TOD rate for agricultural customers. During the summer months (May through 
October), the Peak period is 7 am – 10 am and 5 pm – 8 pm on weekdays. In the winter months 
(November through April), the Peak period is 2 pm – 8 pm on weekdays. All other hours are considered 
Off-Peak, including holidays and weekends. 

4.2 SMUD’s Rate Development Process 
4.2.1 Strategic Direc�on on Compe��ve Rates 

The rate development process at SMUD is guided by our Board policy, first adopted in 2003 and most 
recently revised in 2021. SMUD’s Strategic Direction 2, Competitive Rates (SD-2) includes the following 
objectives: 

• Establish rate targets that are 18% below Pacific Gas and Electric (PG&E) system average 
rates and at least 10% below PG&E published rates for each customer class. 

• Be competitive with other local utilities on a system average rate basis. 

• Reflect the cost of energy when it is used or exported to the grid. 

• Reduce consumption during periods of high system demand. 

• Encourage energy efficiency, conservation and carbon reduction. 

• Encourage cost-effective and environmentally beneficial DER. 

• Minimize the rate of change in the transition from one rate design to another. 

• Provide customers flexibility and choices. 
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• Be as simple and easy to understand as possible. 

• Address the needs of people with low incomes and severe medical conditions. 

• Equitably allocate costs across and within customer classes. 

When designing rates, SMUD must balance all of these competing objectives – many of which are 
reflected in the objectives of the LMS regulation. While our direction includes developing marginal cost-
based rates that reflect the cost of energy and reduce consumption during peak demand, it also requires us 
to consider customer experience, such as by ensuring rates are as simple and easy to understand as 
possible and avoiding abrupt transitions in rate design or bills. 

4.2.2 Rate Design and Implementa�on 

Consistent with our SD-2 guidance, SMUD takes deliberate measures to ensure that any new rate we 
develop will be successful, effective, and accepted by our customers. This includes conducting pilots to 
determine the effectiveness of different rate options and improve upon customer experience prior to 
adopting and implementing new rates. It also includes iteratively developing and executing on 
communications and outreach strategies, new educational tools, rate comparison reports, and any 
technology or billing system enhancements that are needed to ensure that the implementation of a new 
rate, once designed, is smooth and successful. 

While, in practice, this can be a lengthy and costly process, SMUD attributes the success of current time-
dependent rates, including high customer acceptance and consistent load shift benefits, to our careful and 
comprehensive approach to planning, implementation, and customer experience. In addition, even after 
rate implementation, SMUD continues to monitor the effectiveness of our rates with respect to shifting 
peak load. 

To illustrate this process, following summarizes the development and implementation of SMUD’s two 
current time-dependent residential rates. 

4.2.2.1 SmartPricing Options Pilot 

In summer 2012 and 2013, SMUD conducted a comprehensive SmartPricing Options1 (SPO) pilot, which 
evaluated the impacts of time-based rates, enabling technology, and recruitment methods on energy 
consumption and peak demand, as part of our broader Consumer Behavior Study. The SPO pilot tested 
three time-varying pricing plans (time of use with a 4 pm – 7 pm peak, critical peak pricing, and a 
combination of both) and two recruitment strategies (opt-in or default). The pilot included a seven-month 
recruitment period and over a year and half of planning before the pricing plans took effect. 

The results of the study, released in September 2014, showed that both experimental TOD and CPP rates 
were effective, but customers preferred the experimental TOD rate by about 2 to 1 given the choice. The 
pilot and study were so successful that it became a national and international resource used by 
laboratories and universities to conduct research on time-of-day rates and behavioral studies. 

1 The SPO pilot was a component of SMUD’s Consumer Behavior Study. See the final evalua�on dated Sep 5, 2014. 
htps://www.smud.org/-/media/Documents/Corporate/About-Us/Energy-Research-and-Development/research-
SmartPricing-op�ons-final-evalua�on.ashx 
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4.2.2.2 Residential TOD 

Based on the successful results of the SPO pilot, SMUD decided to pursue the development of TOD rates. 
However, significant additional planning and development was needed to ensure we could successfully 
roll out the rates with positive customer acceptance and maximal efficacy. At the time of rollout, SMUD 
was the only utility in the state to plan and roll out standard TOD rates for all its residential customers. 
Eventually, and given the success story from SMUD, the California Public Utilities Commission (CPUC) 
ordered the IOUs to follow the same trend with the adoption of time-based rates for their residential 
customers. SMUD was a pioneer in rate design and our success was the result of several years of planning 
after the SPO pilot was concluded. 

In 2016, SMUD introduced an optional time-of-day rate (4 pm – 7 pm peak) for all residential customers, 
with the goal to test systems and processes before the actual roll out of the standard TOD rate. Planned 
implementation was phased over two years, starting with a small subset of residential customers. This 
staging allowed staff time to provide customers with education on time-of-use rates, develop new 
customer tools, and upgrade systems and processes needed to prepare for a larger number of customers 
transitioning to the rate. 

Concurrently, SMUD staff performed research and analysis to refine the rate in support of developing a 
future standard for all residential customers. The results of this analysis shifted the peak period to 5 pm – 
8 pm to better align with the highest peak loads and marginal costs. The rate design was also influenced 
by the feedback received from the community and subject matter experts in the industry to balance a 
number of rate principles and customer experience. 

SMUD’s Board approved the standard TOD rate in 2017 and SMUD began another staged rollout 
beginning in late 2018 and completing in 2019. Based on our experience with the pilots and the optional 
TOD rate, SMUD developed additional customer tools, including an interactive TOD cost estimator, 
redesigned the billing experience, developed and launched a phased marketing campaign with simple, 
easy-to-understand messages, and undertook targeted outreach efforts. The education and marketing 
campaign was the most comprehensive campaign we have ever conducted in the transition from one rate 
design to another and was key to the successful completion of that milestone. 

Each year since full residential TOD implementation, the results with respect to enrollment, peak load 
reduction, and carbon reduction have met or exceeded expectations based on the pilot. SMUD attributes 
the continued success of our residential TOD rates to the time invested testing and refining rates, 
educational tools, and attention to the customer experience. In addition, the TOD implementation process 
reaffirmed our understanding that rate simplicity and customer engagement and satisfaction drives the 
adoption and ultimate success of a rate. 

Below is a timeline outlining some of the key milestones leading up to the implementation of SMUD’s 
residential TOD rate, starting with the deployment of enabling technology that preceded the SPO pilot. 
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implemented automated billing 

(Smart Meters) 
Interval data used 
for billing 
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Data Management System (MOMS) 

2014 

2015 2016 2017 2018 
My Energy Transition to RTOl Digital Bill Usage Rate Education 
Tools (RTOU1, RTOU2, EV) Charts Update Reports (RER) 

2015 

2015 MOMS 
upgrade 

2016 
MET Alerts 

2017 Billing system 
flexibility- Meter 
Data Unification 
System (MDUS) 
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Paper Bill 

2017 Bill 2018 Rate Change 
Scenario Tool Automation (RCA) 

Figure 1 – Residential TOD Planning and Implementation Timeline 

4.2.2.3 Critical Peak Pricing (CPP) 

The results of the SPO pilot showed that a CPP rate with an underlying time-of-day rate structure could 
achieve an overall load reduction of 20.9% during event hours. However, the development of this optional 
rate followed both the successful implementation of our residential TOD rate structure and the increased 
availability of enabling technology, such as programmable thermostats and battery storage, that would 
allow customers to respond automatically or manually to event signals. 

SMUD’s Board approved the optional CPP rate in 2021, and SMUD began offering it in June 2022 for 
customers that participate in qualifying programs. SMUD does extensive outreach to encourage 
customers to choose the CPP rate, and for customers already on the CPP rate, we run individual reports 
and reach out to customers to help them identify ways they can save money by changing the way they use 
energy. As noted previously, SMUD plans to review the rate in 2024. 

4.2.2.4 C&I Rate Development 

In 2019, the SMUD Board authorized restructuring the C&I rates, which re-aligned the time-of-day 
periods with marginal cost signals, aligned variable rate components to fixed rate components to reflect 
costs, and simplified pricing structure across rate categories to improve customer experience when 
moving from one rate to the next. To improve customer experience, we limited bill impacts to no more 
than 5% for 95% of customers. Stated another way, only 5% of customers could have bill impacts greater 
than 5% as a result of the rate restructure. To accomplish this while still meeting the goals of the 
restructure, we implemented the restructure over the course of up to eight years, depending on the rate 
category. SMUD identified the customers with bill impacts larger than 5% and conducted additional 
outreach to these customers about the new rates, the associated benefits, and potential impacts. SMUD 
worked with these customers to identify solutions to manage the impacts, including education and 
participation in a program to help them reduce costs through energy efficiency upgrades or other means. 

SMUD is still implementing steps of the multi-year rate transition. The full rate transition for our smallest 
commercial customers will be completed in year 2028, which includes the gradual implementation of 
demand charges to encourage load reduction. Consistent with prior rate transitions, SMUD is currently 
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working on the rate education and outreach plan for the successful implementation of this component of 
the rate change which begins in 2024. 

4.3 Evaluation of New Dynamic Rates 
This section evaluates the cost-effectiveness, equity, technological feasibility, and benefits of dynamic 
rates for each customer class, consistent with the requirements of the LMS regulations. For purposes of 
this evaluation, SMUD will assume that these rates would be implemented on the schedule specified in 
the LMS regulation, which includes applying for approval of dynamic rates by April 1, 2025, and offering 
voluntary participation in those rates to all customers by April 1, 2026, where such a rate is determined to 
materially reduce peak load. 

SMUD’s evaluation detailed below cannot yet conclude that proposing and implementing dynamic rates 
on this schedule would be cost effective or provide incremental benefits relative to SMUD’s existing rates 
and programs. This is, in large part, due to the significant load shift benefits that SMUD already receives, 
and uncertainties related to the level of incremental load shift potential, customer response to market price 
risks, and customer acceptance of a complex new rate design. Based on the results of this evaluation, 
SMUD plans to defer the proposal and adoption of new dynamic rates at this time. SMUD will reevaluate 
dynamic rates with the benefit of additional information from our CPP and C&I rate evaluations and our 
pilot programs in the next update of our Plan. 

4.3.1 Cost Effec�veness Evalua�on 

The first evaluation factor specified in the section 1623.1(a)(1)(A) is cost effectiveness. SMUD will 
qualitatively estimate the costs and benefits to SMUD, and thereby to our customers, that are associated 
with new dynamic rates for each rate class. This approach is necessary because, as of the time of the 
preparation of this first Plan, SMUD does not have data to support a full quantitative analysis. 

To assess cost effectiveness, it is necessary to consider the costs associated with designing, implementing, 
and maintaining new rates for each customer class, as well as the ongoing benefits associated with 
implementation. To demonstrate cost effectiveness, the expected benefits for each rate must exceed the 
costs of implementation. 

Typically, when assessing the cost-effectiveness of a new rate, such as TOD, SMUD would conduct a 
comprehensive pilot study to test and gather data on different rate options, which would likely require 
several years and a multimillion-dollar investment. SMUD believes it is necessary to conduct our own 
pilots, rather than rely on the results other utilities’ studies, to accurately estimate costs and benefits 
because customers respond differently given differences in weather conditions, local economy, local 
energy policies, and other factors. SMUD has not conducted such a pilot on dynamic rate options and thus 
does not have supporting data on estimated implementation costs or benefits. Some of SMUD’s pilots are 
testing responses to price signals, which could help inform assessments of potential costs and benefits, but 
results are not yet available. As a result, SMUD’s evaluation of cost effectiveness is based on qualitative 
assessments. SMUD anticipates exploring opportunities to expand data access and/or refine estimates to 
inform future updates of our Plan.  
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4.3.1.1 Estimated Costs 

Implementing new rates for all customer classes, particularly rates that are far more complex than any 
other currently available rate, would require significant investment in planning, customer education and 
marketing, and technology development. SMUD has identified several cost categories associated with 
implementing dynamic rates: 

• Rate design costs would include the costs of initial market research, implementing pilots to 
test rate options, and analyzing the results of those pilots to refine the final design. Once the 
pilot is complete and analyzed, the final rate recommendation needs to be designed. In the 
event of a new rate recommendation, a rate action would be needed for it to be approved, 
adding to the costs. 

• Setup costs include one-time costs like Information Technology (IT) system updates to enable 
settlement over new intervals, data integration, updating the bill presentment to reflect these 
intervals, and developing new or updating existing customer tools. For example, when 
SMUD implemented our residential TOD rate, we designed tools to allow customers to view 
their cost and usage history, set high bill alerts, and receive home energy reports in order to 
help them understand the impacts associated with the rate. Having tools available for 
customers to self-service and monitor their costs and usage will be important for success with 
hourly rates, which would be significantly more complex and volatile than TOD rates. 

• Recruitment and retention costs include marketing and enrollment costs. For example, prior 
to rolling out our standard residential TOD rate, SMUD spent over two years educating 
residential customers through an extensive, phased marketing campaign and targeted outreach 
in a variety of languages. This effort was successful both due to the significant time and funds 
invested and, crucially, TOD had the benefit of a simple and easy-to-understand message – 
avoid energy usage from 5 pm to 8 pm. Shifting to complex hourly rates while maintaining a 
positive customer experience – which is key for adoption and longer-term retention of the rate 
– will require informing and educating customers to become savvy users that, at minimum, 
understand and can monitor hourly rate and temperature trends that may significantly impact 
their bills. 

At this time, SMUD anticipates the above costs to make a dynamic rate available are fixed and do not 
vary by load, electricity usage or enrollment level. While SMUD does not currently have pilot results to 
inform implementation costs, we estimate needing significant resources to develop, implement, and 
maintain hourly rates for residential, C&I , agricultural, and traffic signal customers.2 For example, 
SMUD estimates that implementing our residential and C&I TOD rates cost a combined $16 million. 
Depending on the scope of the costs, implementing complex new rates could necessitate a rate increase to 
bring in additional revenue. 

4.3.1.2 Estimated Benefits 

This section describes the potential benefits associated with implementing new dynamic rates and the 
estimated realization of incremental benefits based on design effectiveness, adoption levels, and 
additional load shift capacity available to be captured. 

2 SMUD generally categorizes street ligh�ng and traffic signals in the same rate class; however, only street ligh�ng is 
expressly exempt from the LMS regula�on. 
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4.3.1.2.1 Poten�al Benefits 

SMUD has identified the primary financial benefits of new dynamic rates as: 

• Avoided capacity costs resulting from a reduction in the need for new capacity additions or 
resource adequacy procurement. 

• Avoided energy costs resulting from shifting demand from higher-cost periods to lower-cost 
periods. 

Secondary benefits can also flow from the realization of avoided capacity and energy purchase needs. For 
example, to the extent that load shifting reduces the need for new capacity and wholesale energy 
purchases during peak periods, these reductions can also contribute to: 

• Avoided transmission in the form of reduced need for capacity investments to deliver energy 
during peak periods. 

• Avoided GHG compliance costs associated with a reduction in generating or purchasing energy 
from fossil fueled resources that may otherwise be tapped to serve load during peak periods. 

• Improved air quality, public health, and environmental outcomes associated with a reduction in 
operations of fossil fueled resources. 

While the last category of benefits does not accrue directly to SMUD, they provide value to our 
community and society more broadly. 

4.3.1.2.2 Realiza�on of Benefits 

As a vertically integrated utility, SMUD anticipates that the greatest potential direct financial benefits 
would derive from avoided capacity costs. However, the realization of any of the above-identified 
benefits from new dynamic rates is highly dependent on several factors: 

• The effectiveness of the rate design in shifting customer usage patterns. 
• The operational value of the load shift. 
• The adoption levels of the new rates. 
• The customer experience on the new rate. 
• The incremental available load shift potential relative to SMUD’s existing time-dependent rates 

and load flexibility programs. 

In addition, with respect to avoided GHG compliance costs and improved air quality, public health, and 
environmental outcomes, the realization of benefits also depends on the relative utilization of fossil fueled 
resources to serve peak load versus periods of lower demand. 

Following is a discussion of each factor’s expected effect on the benefits attributable to developing new 
dynamic rates. 

4.3.1.2.2.1 Es�mated Design Effec�veness 

Effective rate design is necessary to achieve predictable load shift during the most valuable hours. The 
risk of not having sufficient generation, which spurs the need for new capacity additions or resource 
adequacy procurement, is typically concentrated in a small number of hours each year when serving peak 
load is most challenging. Accordingly, to realize any avoided capacity benefits, it is vitally important that 
a new rate design can achieve consistent and meaningful load reductions during those hours. Reducing 
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energy purchases during peak periods relies on consistent shift in demand patterns, although some 
benefits can still be realized through less dependable load shift. 

Time to develop and test the effectiveness of rate design options will be especially important when 
shifting to a complex new rate structure that could include several price signal changes within a peak 
period or even within an hour. Part of the reason that SMUD’s TOD rates are so successful is because 
they are simple and easy to understand. If customers do not understand the signals or the time periods 
during which they are provided, their response may not be predictable, leading to reduced efficacy and 
potentially adverse bill impacts. In addition, SMUD has not yet studied whether the issuance of multiple 
real-time price signals to our customers over a peak period would result in material benefits relative to a 
single signal for the peak period. As described previously, SMUD’s typical rate development process 
includes multiple steps, including market research, testing the effectiveness of different rate options 
through pilots, analyzing the results, and considering refinements before proposing a rate. Completing 
these steps can exceed five years but is important to ensure that the rate sends the right signals and 
understand customers’ response. 

The LMS regulation directs Large POUs to propose new dynamic rates for every customer class to our 
Board by April 1, 2025. That timeline does not provide sufficient time for SMUD to design a pilot, test 
responses to different rate options, and analyze the results for even one rate class. Without the results of a 
pilot study that tests these options for each customer class, SMUD cannot conclude that a complex new 
rate design would result in any incremental, dependable load shift or ensure a positive customer 
experience for any of SMUD’s customers.3 

4.3.1.2.2.2 Es�mated Adop�on Level 

The estimated adoption level of new hourly dynamic rates directly affects the magnitude, and thus value, 
of load shift benefits. Based on the information currently available, SMUD anticipates that dynamic rates 
rolled out to customers by April 1, 2026, would likely have low adoption and retention levels. SMUD’s 
assumption is based on several key factors, including the uncertainty in bill impacts from complex new 
rate structures, the time needed to educate customers to promote a positive experience, and the cost and 
limited accessibility of enabling behind-the-meter automation technology. 

• Bill impacts. Bill savings are a significant driver for customer rate adoption. The predictability of 
bill impacts gives customers the assurance of how they can leverage a rate to see bill savings. 
SMUD’s current rate structures help serve as a hedge against price shock and uncertainty for our 
customers. SMUD locks in prices for most of our expected energy needs and passes on only the 
limited remaining market exposure to customers over the course of a year, reducing the impact to 
customer bills. With dynamic rates, customers take on the full risk of price fluctuations, which 
may not be sustainable long term. 

SMUD has previously offered real-time pricing rates, which had low customer acceptance. For 
example, in 1995, SMUD implemented an experimental real time pricing rate for commercial 
customers as part of an economic retention measure. The rate was available for three years and no 
customers opted in. While the rate offered the customers more control over their bills, the hourly 
pricing risk outweighed the benefits, so no customers were enrolled on the rate during those three 

3 SMUD does not expect a new dynamic hourly rate would create any load shi� for traffic signal customers, as this 
load is not sensi�ve to price signals. 
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years. Subsequently, SMUD tested another version of real time rates for commercial customers 
beginning in 1998. The new real time rate had two parts – billing of a baseline usage quantity by 
time period priced at stable time of use rates, and billing of incremental load above the baseline at 
real time prices. The new rate better managed the potential risk of real time pricing by applying 
real time prices to the variances above or below the customer’s baseline. In 1999, SMUD made 
modifications to the rate and adopted the price for zone NP15 (DAPX MCP NP15) as the real 
time pricing. However, the rate enrollment was not successful due to the inherent risk from the 
real time pricing rates. While some customers did opt into the rate, once prices started to rise due 
to the energy crisis in the early 2000s, customers were not able to avoid significantly higher bills, 
no longer wanted to participate in the real time pricing rate and switched back to the standard 
time-dependent rates at that time. Eventually, SMUD stopped offering the real time rate options. 

While the landscape has changed significantly since the early 2000s, SMUD anticipates that 
many customers would still be hesitant to accept the added price risk that can lead to 
unpredictable and high bills, similar to the experience we observed with our past real time pricing 
options, and what was observed in Texas in the winter of 2021 when prices spiked due to an 
extreme winter storm4. Based on our prior experience, we also expect that retention would fall 
fast after price spikes or energy crises. 

• Customer understanding. One method of mitigating the uncertainty of bill impacts from new 
dynamic rates is to fully educate and inform customers. SMUD has embraced a culture of 
delivering the best possible customer experience when transitioning customers from one rate 
structure to another or when offering optional rates. As part of this, we provide the opportunity 
for customer input from focus groups and market research so we can increase customer comfort 
levels as we develop any future rates. 

However, limited time to engage and educate customers on new complex hourly rates, and the 
potential benefits and risks associated with participation, may lead to confusion about bill impacts 
and low uptake. Our experience with offering real-time rates in the late 1990s and early 2000s 
taught us that the proper evaluation of rate pilots, testing alternate new programs, and strong 
education and marketing campaigns are necessary prior to proposing and implementing new 
rates. Customer experience is a priority for SMUD, and negative experiences may have a 
deterrence effect both on current and future initiatives, plus unintended negative impacts to our 
brand. 

• Technology availability. Realizing the benefits of dynamic rates is dependent on customers’ 
ability to access and embrace enabling technology. SMUD’s Zero Carbon Plan includes multiple 
strategies to significantly increase customer adoption of those devices that are able to automate 
load reductions, especially with equity considerations in mind. However, there are still challenges 
and uncertainties associated with tapping into those devices for grid services, as further discussed 
in Section 4.3.3.2. SMUD expects that limited adoption of the needed technology would translate 
to limited benefits from dynamic rates, and accessibility of customer-owned automated devices 
that allow for response to hourly or sub-hourly signals is a near-term constraint. 

htps://www.npr.org/sec�ons/live-updates-winter-storms-2021/2021/02/21/969912613/a�er-days-of-mass-outages-some-texas-residents-now-face-huge-electric-bills 
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4.3.1.2.2.3 Es�mated Incremental Load Shi� Capability 
As noted previously, the primary potential benefits of dynamic rates are based on reducing the need for 
new capacity additions and associated avoided wholesale energy costs, which may carry additional 
benefits associated with reduced transmission costs, reduced GHG compliance costs, and improved air 
quality, public health, and environmental outcomes. SMUD’s existing time-dependent rates and load 
flexibility programs are likewise designed to capture these same benefits, but on a less granular timeframe 
and without relying solely on a real-time market price mechanism. They are also designed to create a 
customer-friendly experience that is simple and easy-to-understand, and have been supported with 
extensive customer outreach and education. Any incremental benefits associated with implementing 
dynamic rates rely on achieving incremental load shift relative to SMUD’s existing rates and programs. 
Following summarizes the current load shift capability of SMUD’s rates and programs and potential 
incremental load shift opportunities. 

• Existing load shift capability. SMUD’s residential TOD rate was designed around expected hourly 
marginal costs and has consistently reduced peak load by 4-8% year after year since 
implementation, reducing grid stress and resulting in significant financial benefits. Currently, we 
estimate the combined energy and capacity savings from residential TOD is approximately $11-
$16 million annually. SMUD also offers a variety of load flexibility and demand response 
programs that allow customers to respond to signals that incorporate day-ahead marginal prices, 
weather, and grid conditions. These programs complement our TOD rate structure and provide 
SMUD additional load shift benefit on a day-ahead basis and, in some cases, on a same-day basis 
for emergency scenarios. SMUD’s programs and pilots are discussed further in Section 5. 

To illustrate the current load shift benefits provided by SMUD’s time-dependent rates and 
programs, the chart below shows SMUD’s system load on September 6, 2022. The region 
experienced 10 straight days of extreme heat and Sacramento reached an all-time high 
temperature of 116°F on that day. There is a clear reduction in load from our demand response 
programs starting around 4 pm, and load declined as customers were responding to TOD price 
signals from 5 – 8 pm. The benefits from our existing TOD rates and load flexibility programs is 
evident. This consistent load reduction on our peak days allows us to reduce our long-term 
resource adequacy requirements and save on energy costs. The chart shows that significant load 
reduction was observed on that day due to the combination of demand response, TOD rates, load 
curtailment agreements, and customer education. 
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Figure 2 – Load Reduc�on Observed on September 6, 2022 

• Incremental load shift benefits. While SMUD is piloting more dynamic price signals to devices to 
dispatch those devices as part of our programs, SMUD has not yet conducted pilots to evaluate 
more complex dynamic rate options in which hourly market price risk is passed directly to the 
customers. However, based on our current time-dependent rates and the trajectory of our load 
flexibility programs, which can be dispatched on a day-ahead and/or emergency basis, SMUD 
anticipates that a new dynamic hourly rate would need to result in consistent load shift in 
response to rapidly changing prices (5- to 10-minute timeframe) in the real-time market to 
generate any incremental load shift benefits. Without the benefit of pilot results, and given the 
inherent complexity of new dynamic rates, the risk of adverse bill impacts, and the existence of 
more customer-friendly rates and programs, SMUD cannot conclude that such rates would be 
likely to result in incremental load shift benefits. 

4.3.1.3 Discussion 

Based on the information we currently have available, SMUD’s evaluation cannot conclude that 
implementing dynamic rates for any customer class on the LMS regulation timeline would be cost 
effective, especially in light of the benefits SMUD already experiences from our existing time-dependent 
rates and load flexibility programs and pilots. While dynamic rates have the potential to provide benefits 
over what we are already receiving from current rates and programs, there are significant uncertainties 
both in the magnitude of this potential and our ability to realize it based on design efficacy, how 
customers would react to hourly market risks, and expected adoption levels. SMUD anticipates that 
developing dynamic rates would result in significant costs and could require a rate increase to bring 
additional revenue to develop and implement the rates. Without testing a pilot and performing a 
comprehensive analysis similar to what we did in the Smart Pricing Pilot, SMUD cannot confirm the 
costs of rate development, the estimated benefits, or whether those benefits would be likely to offset the 
costs.  SMUD also anticipates the cost of setting up a dynamic rate pilot will be nearly as high as 
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developing a program for passing through dynamic rates. In addition, given our experience with passing 
hourly price risk to customers in the late 1990’s, if after incurring the costs to develop dynamic rates no 
customers remain on the rate after experiencing bill increases, SMUD’s rate development costs will 
become sunk costs. Given the benefits and success of our current TOD rates and load flexibility programs 
and pilots, we don’t see a need to take this risk at this time.  

SMUD will continue to gather information to inform evaluation of future rate and program design. We 
are taking a measured approach by first testing dynamic rate signals to devices in its load flexibility pilots 
and compensating customers through programmatic payments, which will help SMUD assess the 
opportunities without subjecting customers to the volatility of dynamic pricing. As more data becomes 
available from these pilots, SMUD anticipates exploring additional cost-effectiveness analyses and/or 
enhancements to the estimates provided here. 

4.3.2 Equity 

The second criterion by which to evaluate dynamic rates is equity. Since SMUD does not currently have 
pilot study data to support quantifying load shift and bill impacts for different customer groups, SMUD 
will qualitatively evaluate the equity impacts of these rates by considering customers’ ability to benefit 
directly and indirectly from the rates. 

4.3.2.1 Equitable Access to Direct Benefits 

The ability to directly benefit from a dynamic rate depends on several factors, such as access to enabling 
technology, ability to shift load away from high-cost periods, and ability to benefit from the rate and 
absorb potential bill shocks. 

• Technology access. The ability to participate in a dynamic rate hinges upon customers’ access to 
technology with specific characteristics that enables response to hourly or sub-hourly price 
signals. Currently, the high upfront cost of this technology may pose a limitation, particularly for 
lower income customers. In addition, customers that rent or lease their home or business may face 
additional constraints with respect to securing permission for technology installations. To help 
address these barriers, SMUD offers different incentive programs and has developed strategies 
within its Community Impact Plan, and is also seeking grant funding to append to SMUD’s 
investment to help further broaden access. 

• Rapid, flexible load shift ability. The ability to quickly shift load away from high price periods 
will affect whether participating customers can directly benefit from a dynamic rate. As market 
signals would be dynamic with potentially very large changes in prices between hours, customers 
that cannot or do not adopt and/or utilize and embrace enabling technology could see very large 
bill impacts. 

• Ability to absorb potential bill shocks. Participating customers in a dynamic rate run the risk of bill 
shocks if they are unable to shift load away from high price hours. SMUD anticipates that lower 
income customers and small businesses, who face greater barriers in implementing enabling 
technology, would be most exposed and least able to absorb potential bill shocks. 

By contrast, SMUD’s TOD rates provide customers the opportunity to save money without requiring 
specific technology or exposure to market risks and bill shocks if load is not sufficiently flexible. 
Similarly, SMUD’s programs are designed to ensure that participating customers see predictable, 
consistent benefits, while ensuring cost-effectiveness relative to the value of the resource. 
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4.3.2.2 Equitable Access to Indirect Benefits 

As previously described in Section 4.3.1.2.1, dynamic rates may offer benefits to all of SMUD’s 
customers, to the extent such rates reduce overall capacity costs, contribute to reliability, and reduce 
reliance on fossil fueled resources. These benefits could serve as a downward pressure on rates and result 
in improved air quality, public health, and environmental outcomes, and are accessible to all of SMUD’s 
customers. However, as discussed in Section 4.3.1.2.2, SMUD is unable to conclude at this time that 
dynamic rates implemented on the LMS regulation timeframe would yield incremental benefits, 
particularly considering that we are already receiving a large share of those benefits from existing TOD 
rates and programs. 

4.3.2.3 Discussion 

Based on the information currently available, SMUD’s evaluation cannot conclude that implementing 
dynamic rates would result in any incremental equity benefits. At this time, the availability of such rates 
is likely to disproportionately benefit higher-income customers, early adopters of technology and 
businesses that own their property, have upfront capital to purchase enabling technology, and can absorb 
the risk of bill shocks. In addition, while SMUD’s entire customer base could potentially benefit from the 
any incremental avoided system costs and improved air quality, public health, and environmental 
outcomes, the magnitude and uncertainty of these benefits are uncertain, which is why we are conducting 
pilots. Currently, 97% of our low- income customers are on TOD rates and some our low-income 
customers are participating in our new load flexibility pilots and programs. We would not anticipate this 
level of acceptance and adoption of dynamic, hourly or sub-hourly rates from low-income customers. 

4.3.3 Technological Feasibility 

The third evaluation factor for dynamic rates is technological feasibility. SMUD’s evaluation assesses the 
technological feasibility of implementing dynamic rates for all customers on the schedule specified in the 
LMS regulations. SMUD’s evaluation considers the feasibility of both the internal technology systems 
needed to support implementation of dynamic rates and to the external customer technology that is 
needed to enable response to hourly or sub-hourly signals. 

4.3.3.1 SMUD’s Technology Systems 

The primary internal technology systems needed to support dynamic rates are advanced metering 
infrastructure (AMI), SMUD’s Customer Relationship Management software, and SMUD’s billing 
system software (SAP ECC). SMUD also relies on internal and external software from third parties to 
develop customer educational tools and provide functionality to communicate with and control enabling 
technologies. Following is a feasibility assessment of each technology component: 

• Meters. SMUD’s meters are capable of providing hourly and sub-hourly interval data for all our 
customers, though some would currently require reprogramming to provide sub-hourly interval 
data. Additional network infrastructure would also be required. Moving to sub-hourly interval 
data significantly increases the amount of data transmitted over the AMI network. To avoid 
disruptions and maintain system performance, an assessment of the AMI network communication 
infrastructure would be required to identify additional equipment to be installed to support the 
increased volume. 

• Billing system. SMUD estimates that our billing system, with implementation of the necessary 
system configuration, is technologically capable of generating customer bills utilizing hourly or 
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sub-hourly settlement data. However, SMUD anticipates it will be necessary to develop 
enhancements to SMUD’s online tools and services to help customers understand the rate changes 
and minimize confusion. 

• Customer educational tools and control. As noted previously, updating existing customer tools 
and developing new tools would be key to supporting a positive customer experience when 
implementing dynamic rates. Some of our existing tools and our current enabling technology 
controls are managed by external vendors, which SMUD will engage to assess the technological 
feasibility of and timeframes necessary to modify tools to support dynamic rates. 

• Information Technology Roadmap. SMUD has developed a roadmap for its next generation AMI 
Platform, which includes increasing levels of analytic transformation and enablement of use cases 
to support near real time customer insights and advanced DER functionality and control, leading 
to distributed intelligence and grid edge controls that will support achievement of our Zero 
Carbon Plan and is consistent with intended benefits under the LMS regulation. This includes 
continuing to implement additional functionality for DERMS, deploying new meters with 
increased granularity of data (5 minute Commercial, 15 minute Residential) as we replace AMI 
meters that will be reaching the end of their useful life and supporting systems to leverage the 
increased data. SMUD is also currently in the initial stages of a major software update to our 
main enterprise application software from SAP. These major technology projects would need to 
be carefully coordinated with any IT enhancements necessary to communicate, bill, manage, and 
educate customers on dynamic rates. 

In sum, SMUD anticipates that our internal technology systems, with the necessary infrastructure 
deployments and system configuration implementations, are technologically capable of supporting 
dynamic rates. SMUD’s IT Roadmap includes additional enhancements, upgrades, and additional 
functionality that will be needed to ensure the optimal benefits realization of dynamic controls and a 
positive customer experience. 

4.3.3.2 Enabling Customer Technology 

Realizing the potential incremental benefits of dynamic rates depends on customer participation and the 
widespread availability of devices and technology that can support real time response to hourly or sub-
hourly price signals. Currently, technology with this kind of capability is being piloted and evaluated by 
SMUD through programs to consider customer response and long term commitment to their response 
under these programs, which will inform us on how we can utilize them for resource adequacy and 
electric system emergencies and consequently how we should approach scale. Following is a list of 
common load flexibility technologies in SMUD’s service area which SMUD currently includes in our 
programs, along with their capabilities and constraints. SMUD anticipates these same technologies 
participating in our current programs would be needed to respond to new dynamic rates. 

• Smart thermostats. Wi-fi enabled smart thermostats are currently by far the most widely adopted 
load flexibility technology. These devices are able to receive and respond to dispatch signals 
within 15-30 minutes; however, doing so could end up sacrificing customer comfort, as market 
price signals may not allow time for the home to precool. SMUD currently relies on day-ahead 
and/or more real time marginal costs and system conditions to inform the dispatch of resources in 
our load flexibility programs. 

• Battery energy storage systems. Battery energy storage systems are being adopted with increasing 
frequency by both residential and non-residential customers, particularly as an add-on to solar PV 
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installations. Batteries have much greater ability to be dispatched on short notice, and SMUD 
views these as critical to creating load flexibility resources to reach our Zero Carbon Plan. SMUD 
is proactively seeking to accelerate this adoption and reduce the payback period for solar + 
storage deployments through financial incentives. SMUD is currently offering initial incentives of 
up $2,500 per premises coupled with ongoing capacity payments to promote storage adoption and 
allow utility dispatch to leverage the storage resource. However, the current adoption rates are 
relatively low, and it will likely be years before storage is affordable for a majority of SMUD 
customers. 

• Two-way air conditioning (AC) switches. Air conditioning (AC) switches are one of the oldest 
distributed resource technologies and have been deployed since the 1970s. SMUD currently has 
upwards of 35,000 customers enrolled in its ACLM program, also known as PeakCorps. SMUD 
has begun to replace existing AC switches with more advanced two-way AC switches that 
provide data back to SMUD and have increased functionality through its recently launched 
PeakConserve Program. SMUD is also increasing accessibility by providing participation options 
for customers that have barriers such as lack of internet access. While SMUD expects these new 
switches to open up new functionality relative to the older technologies, this program is still in 
pilot stage at this time. 

• Electric Vehicles (EVs). EVs are an emerging source of load flexibility across the SMUD system, 
and the rate of customer adoption is increasing. There is significant potential for further growth 
given SMUD and statewide goals for zero emissions vehicles by 2030. SMUD recently launched 
a pilot to test the efficacy of sending hourly price signals to participating EVs via telematics and 
compensating the customer through a quarterly payment. Specifically, SMUD simulates the 
modeled hourly prices based on energy supply and locational capacity we expect to experience 
once SMUD achieves its zero-carbon goal and large-scale transportation electrification. The 
learnings from this pilot will inform how SMUD rolls out a full-scale managed charging program 
later in 2024-2025. SMUD hopes to demonstrate and refine use cases such as to mitigate overload 
of service transformers, consume excess low-cost renewable energy, and reduce system peak 
impact. 

SMUD’s existing programs and new pilot programs will inform our understanding of how we can most 
effectively engage with customers with behind-the-meter devices, considering different technologies, 
customer needs and preferences, and other factors. SMUD anticipates these new offerings, along with our 
existing programs, will help increase the acceptance and adoption levels of enabling technologies as well 
as testing their response to utility signals and dispatch. 

SMUD is piloting and testing a host of new technologies that we anticipate scaling for wider adoption 
over the next three years. How hourly price signals may play a role in these opt-in new programs and 
offerings is still being evaluated, the results of which will also inform future consideration of dynamic 
rates. 

4.3.3.3 Discussion 

Based on the information currently available, SMUD believes the technology exists to implement some 
level of dynamic rates on the LMS timeframe. However, the capabilities of enabling behind-the-meter 
device technology, along with the impacts on customer experience, are still being tested. SMUD believes 
that reassessing the technological feasibility of dynamic rates after we have results from our pilot 
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programs would better inform the likelihood of positive customer acceptance and material load shift 
benefits. 

SMUD anticipates that our internal systems, with the necessary infrastructure deployments and system 
configuration implementations, are technically capable of processing settlements for dynamic hourly rate 
data, but additional time to enhance the billing experience, develop customer tools, and enhance our DER 
functionality and control would create a better experience, improve the likelihood of acceptance of the 
new rates, and support improved realization of both customer and grid benefits in alignment with LMS 
desired outcomes. In addition, SMUD anticipates that the penetration of enabling device automation 
technology will increase with time and decreasing device costs, expanding the potential for load shift 
benefits. 

4.3.4 Benefits to the Grid and Customers 

The final two criteria for evaluating dynamic rates are benefits to the grid and benefits to customers. 
SMUD is evaluating these factors together because many grid benefits also have pass-through benefits to 
customers. 

Following is a summary of anticipated grid and customer benefits associated with implementation of new 
dynamic rates on the timeframe specified in the LMS regulation. SMUD’s evaluation of each benefit 
considers the expected effectiveness of the rate design, the expected adoption rate, and the incremental 
benefits relative to SMUD’s existing time-dependent rates and load flexibility programs. The realization 
of each benefit depends, in significant part, on whether dynamic rates would result in material load shift 
relative to SMUD’s existing time-dependent rates and programs. However, as discussed in Section 
4.3.1.3, SMUD is unable to conclude, based on the information currently available, that implementing 
dynamic rates at this time would yield incremental load shift benefits. 

• Avoided capacity needs. Realizing the incremental benefits of avoided capacity costs, in the form 
of reduced need to construct new generation capacity or procure resource adequacy (RA), 
depends significantly on an effective rate design that delivers meaningful, dependable load shift 
in response to hourly or sub-hourly signals. Shifting demand away from peak periods also has the 
potential to relieve grid strain and contribute to reliability. As further discussed in Section 
4.3.1.2.2.3, SMUD is unable to conclude that implementing dynamic rates would result in 
incremental capacity cost savings, given the uncertainty around design effectiveness, adoption 
levels, and the magnitude of load shift potential beyond the benefits already provided by SMUD’s 
time-dependent rates and load flexibility programs. 

• Avoided energy purchase costs. Similarly, realizing the incremental benefits of avoided energy 
costs relies on a rate design that effectively encourages customers to shift from high-cost (high 
GHG) periods to lower cost (low GHG) periods. This allows for more efficient use of cheaper 
solar energy when it is generated and reduces the higher costs of energy associated with serving 
peak load. However, as further discussed in Section 4.3.1.2.2.3, SMUD cannot conclude that 
implementing dynamic rates would result in incremental avoided energy costs. 

• Avoided transmission needs. As many of the DER programs are still in pilot, how they and rate 
designs impact the need for various transmission services is still uncertain. Because SMUD 
cannot conclude that dynamic rates would result in incremental avoided capacity costs on the 
implementation schedule specified in the LMS regulation, it cannot conclude that any 
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transmission cost savings are likely to materialize. 

• Avoided GHG costs. To the extent that dynamic rates can shift energy use from time periods in 
which fossil fueled resources serve load to time periods with greater renewable energy 
generation, there is the potential for reduced costs to SMUD (and thereby our customers) 
associated with the cost of GHG emissions. SMUD incurs GHG compliance costs associated with 
operating our thermal power plants and some out-of-state energy imports. In addition, the cost of 
carbon is incorporated into the price of any energy that we purchase through CAISO markets. 
Reducing our own thermal operations and/or limiting market purchases when the grid has a 
greater carbon intensity can save costs for SMUD and our customers. 

However, any incremental GHG cost savings depend on the realization of incremental reductions 
in capacity needs and/or in energy purchases during high-cost/high-emitting periods. Because 
SMUD is unable to conclude that implementing dynamic rates would result in material 
incremental load shift, any GHG cost savings benefits are also uncertain. In addition, as SMUD 
pursues implementation of our Zero Carbon Plan and removes carbon from our power supply, we 
anticipate increasingly less difference between the GHG emissions profiles of resources serving 
our customers during the peak and in periods of lower demand. 

• Improved air quality, public health, and environmental outcome. As with avoided GHG cost 
savings, the potential air quality, public health, and environmental benefits associated with 
dynamic rates depends on such rates reducing the capacity needs or energy purchases during time 
periods when the grid has a higher carbon intensity. However, as discussed above, SMUD cannot 
conclude that a material incremental increase in these benefits will accrue on the timeline 
specified in the LMS regulation. In addition, as noted above, the difference in the emissions 
profile of resources serving load at times of peak or load demand should decrease as SMUD 
implements its Zero Carbon Plan. 

• Customer bill impacts. With dynamic rates, customers have the potential to save money by 
shifting their usage out of the most expensive hours. However, there are risks to dynamic rates, 
even if customers can largely rely on device automation to manage their demand. SMUD locks in 
prices for most of the power we anticipate needing, effectively providing a hedge for customer 
energy costs, as described previously. With dynamic rates, customers take on the full risk of 
market price fluctuations, which could have severe impacts on customer bills especially during 
times of extreme market volatility. There will be times when prices are high for an extended 
period of time, such as in December 2022. During such times, customers may not be able to rely 
on their enabling technology or adjust their usage enough to prevent excessively large bills. 
Residential customers cannot simply stop using electricity, nor can commercial customers stop 
operating for an extended period of time to avoid a large electric bill driven by spikes in energy 
prices. 

To illustrate this, the table below shows the North Path 15 (NP-15) average monthly market 
prices during daytime hours (7 a.m. – 10 p.m.) and nighttime hours (10 p.m. –7 a.m.). A 
significant price increase can be seen in December, when prices are approximately double 
summer peak prices and up to five times greater than summer off-peak prices. The impact of 
these price increases would have been significant for customers on a dynamic hourly rate. 
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Table 1 – 2022 Average Monthly Market Prices (NP-15) 

Source: 2022 Day ahead NP-15 average prices. 

Month 
Avg. Daytime Price 

($/MWh) 
Avg. Nighttime Price 

($/MWh) 
January 54.89 $ 50.17 $ 
February  $ 48.43 $ 46.58 
March  $ 48.09 $ 45.24 
April  $ 63.40 $ 63.44 
May 67.86 $ 65.06 $ 
June  $ 77.34 $ 68.66 
July  $ 80.59 $ 67.34 
August  $ 104.93 $ 87.21 
September 130.24 $ 96.46 $ 
October  $ 73.36 $ 65.75 
November  $ 93.51 $ 88.70 
December  $ 271.06 $ 256.14 

• Customer experience. As described previously, SMUD staff balances multiple SD-2 objectives 
when designing rates, including “reflect the cost of energy when it is used” with “be as simple 
and easy to understand as possible.” While dynamic rates would reflect the cost of energy at the 
time it is used, they would also be very complex and difficult for customers to understand, as 
customers are not experts in energy market dynamics. The likely result of this complexity is 
confusion and potential negative bill impacts, particularly if there is also insufficient time for 
SMUD to fully educate customers on the potential benefits and risks of marginal cost-based rates. 
This, in turn, adversely impacts acceptance, retention, and benefits associated with the rate, and 
the erosion of trust can hinder future load shift efforts as well. 

4.3.4.1 Discussion 

Based on the information currently available, SMUD’s evaluation is unable to conclude that 
implementing dynamic rates on the timeframe specified in the LMS would yield material incremental 
benefits to the grid or to SMUD’s customers. Currently, SMUD’s time-dependent rates and load 
flexibility programs are designed to capture a significant portion of potential peak load shift benefits. Any 
incremental benefits associated with dynamic rates that enable response on sub-hourly signals are 
uncertain. 

Moreover, relative to SMUD’s current time dependent rates and programs, dynamic rates could adversely 
affect customer experience and bills. Premature introduction of dynamic rates may cause confusion and 
shift market price risk from SMUD onto our customers, creating a poor customer experience that may 
hinder adoption of both the new rate and longer-term load flexibility initiatives. SMUD’s current time-
dependent rates offer customers the ability to save money through a simple, easy-to-understand rate 
structure and do not require specific technology to use. In fact, the success of SMUD’s TOD rates, as 
previously noted, can be attributed largely to its simple, easy-to-understand message, our careful testing 
and refinement of both rate options and customer experience, and our significant outreach and education 
efforts. A rushed implementation of a complex and untested dynamic hourly rate structure is unlikely to 
result in any positive benefits to SMUD or our customers. 
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4.3.5 Compliance Approach 

Based on the results of this evaluation, SMUD plans to continue offering our time-dependent rates, 
including reviewing our C&I rates and our residential CPP rate for effectiveness within the next year. 
SMUD also plans to continue expanding our load flexibility programs and pilots that will help us better 
understand how best we can engage with behind-the-meter customer devices. From these learnings, 
SMUD may consider developing a pilot rate offering dynamic pricing to one or more customer classes in 
the future. 

SMUD will defer developing and proposing adoption of new dynamic rates beyond April 1, 2025, and 
offering voluntary participation in any such rates beyond April 1, 2026. Based on the information 
currently available, SMUD cannot conclude that proposing and implementing dynamic rates as proposed 
in the LMS schedule cited above would result in material incremental reductions in peak load; be cost-
effective; yield equity benefits; be technologically feasible; or yield any cost savings or emissions-related 
benefits for SMUD and our customers. Moreover, the risks of premature implementation include 
adversely impacting participating customers’ bills, overall experience, and SMUD’s image and 
reputation. 

At this time, SMUD plans to revisit the timeline for proposing and implementing dynamic rates no later 
than the triennial review of our LMS Plan. At such time, we will also consider updates to our evaluations 
of cost-effectiveness, equity, technological feasibility, benefits to the grid, and benefits to customers. 
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5 Load Flexibility Programs 
The LMS regulation recognizes that load flexibility programs may provide an alternative pathway to 
achieve the objectives of encouraging off-peak energy usage, controlling peak load to improve reliability 
and system efficiency, lessening, or delaying the need for new capacity, and reducing fossil fuel 
consumption. 

Section 1623.1(a)(1)(B) requires each Large POU to propose and evaluate programs that enable 
automated responses to marginal cost-based signals for each customer class, if the Large POU does not 
propose the development of marginal cost-based rates. The programs must be evaluated based on cost 
effectiveness, equity, technological feasibility, benefits to the grid, and benefits to customers. 

Section 1623.1(b)(3) requires each Large POU to submit a list of cost-effective MIDAS-integrated load 
flexibility programs to the CEC Executive Director by October 1, 2024. The portfolio of load flexibility 
programs must provide at least one option to automate response to MIDAS signals (that indicate, for 
example, hourly marginal cost-based rates, marginal prices, or hourly or sub-hourly GHG emissions) for 
every customer class where such a program is determined by its rate-approving body to materially reduce 
peak load. 

Finally, each Large POU is required to offer customers, by April 1, 2026, voluntary participation in a 
dynamic hourly rate, if approved by its rate-approving body, or a cost-effective MIDAS-integrated load 
flexibility program identified according to with Section 1623.1(b)(3). 

This section of SMUD’s Plan provides an overview of SMUD’s current load flexibility programs and 
addresses the requirement to evaluate and propose specified programs on the timeframes set forth in the 
LMS regulation. It also addresses the requirement to submit a list of cost-effective MIDAS-integrated 
load flexibility programs to the CEC. 

5.1 Overview of SMUD Load Flexibility Programs 
Load flexibility is a key strategy in helping SMUD achieve our Zero Carbon Plan, particularly in enabling 
our customers to be part of the solution. As such, we have developed and are piloting a number of leading 
edge options for our customers.  

In recent years, SMUD has focused on expanding our existing programs and piloting new load 
management offerings because they are simple, effective, flexible, and allow for us to make rapid 
progress in unlocking peak load reduction potential. We have also worked to innovate with technology 
and software providers to advance functionality that will allow for broad participation and help us 
maximize potential resources, optimized for customer and grid needs. When SMUD designs programs, 
we can tailor the programs to specific customer segments or needs to maximize responsiveness beyond 
just price alone. We can identify where the need is and how we can design the program to have the 
greatest potential for mutual benefit, since programs must provide benefits to both the customer and 
SMUD to be effective. To that end, we are piloting multiple approaches and the learning from these pilots 
will inform future program designs and the technology needed to scale adoption. 
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SMUD currently offers a portfolio of load flexibility programs with a diversity of enabling technologies, 
and different tiers of engagement in order to provide options that best fit with each customer segment’s 
needs. The portfolio includes at least one load flexibility program offering for our residential, C&I, and 
agricultural customer classes. 

Following is a list of current and planned program offerings, including several pilots that are being tested 
for reliability, load reduction and customer adoption. 

5.1.1 Residen�al Programs 

5.1.1.1 My Energy Optimizer (MEO) Partner 

SMUD’s MEO Partner program is SMUD’s fastest growing load flexibility program. It leverages the high 
adoption rate of smart thermostats in our territory and provides both upfront and ongoing annual 
incentives to customers with qualifying smart thermostats who agree to have their thermostat setpoint 
raised during periods of high demand. Participating customers may also enroll in the CPP rate, discussed 
in Section 4.2.2.3. In addition to scaling more rapidly than many other utilities, SMUD is currently testing 
novel approaches to the way these thermostats are dispatched to maximize their contribution to reliability 
within SMUD territory. Day-ahead marginal prices represent one of several factors that contribute to 
device dispatch, including forecasted weather and grid conditions. 

5.1.1.2 My Energy Optimizer Partner + 

MEO Partner+ is SMUD’s premier residential Virtual Power Plant (VPP) program and the first program 
of its kind in California. Eligible participants can receive a $250/kWh upfront incentive, up to $2,500, for 
allowing SMUD to control their behind-the-meter battery storage system throughout the entire year using 
Swell’s VPP Control system. Participants also receive ongoing quarterly payments for allowing SMUD to 
use their battery capacity for myriad grid needs. Batteries are available for dispatch any time except from 
10 am – 3 pm, ensuring they are fully charged with solar energy. Batteries may be dispatched a maximum 
of 30 events per month, or 240 events per year. Just like all of SMUD’s load flexibility programs, MEO 
Partner+ batteries are dispatched by SMUD based on factors that include, but are not limited to, day-
ahead marginal prices. This program design provides SMUD’s solar + storage customers a meaningful 
path to value for their investment while creating a maximally flexible resource for SMUD to utilize 
throughout the year. Developed as a true market transformation program, the incentive decreases 
gradually over 5 years to align with the expected reduction in battery storage costs over time. 

5.1.1.3 PeakCorps 

PeakCorps is SMUD’s legacy air conditioning load management (ACLM) program, originally 
implemented in the 1970s. Currently there are upwards of 35,000 customers enrolled in program, which 
utilizes one-way AC switches. This program allows SMUD to maintain reliability during emergency 
situations by allowing a SMUD installed device to turn off the AC unit when reduction of the overall 
amount of electricity being used during an emergency is necessary. Resources are dispatched only during 
critical periods where there is extreme demand on the electricity grid. 

The legacy ACLM switches are unable to respond to hourly price signals; however, SMUD is in the 
process of transitioning this program to PeakConserve (described below) and replacing the switches with 
those that have more advanced capabilities. 
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5.1.1.4 PeakConserve 

PeakConserve is an updated ACLM program that offers customers a $50 sign-up bonus and an additional 
post-season annual bonus for agreeing to the installation of a two-way switch to allow for cycling of their 
air conditioning compressor during summer periods of high demand. The new switches utilize SMUD’s 
mesh meter network to communicate, negating the need for additional communication systems or 
customer WiFi, which broadens our customer base that can participate in load management programs. 
Broadening potential participation also improves equity given populations that cannot afford or do not 
have internet access, and addresses technology barriers for some that cannot or will not use smart 
thermostats. 

During conservation days, when supply of resources is expected to be limited and market prices are very 
expensive, SMUD sends a signal to cycle off participating air conditioners up to 40 minutes an hour to 
help flatten demand and keep prices of electricity down. SMUD anticipates a maximum of 15 
conservation events each summer, depending on grid conditions. Day-ahead marginal prices are a factor 
that contribute to the automated dispatch of participating devices. 

5.1.1.5 Managed Electrical Vehicle Charging 

SMUD anticipates that, over the next 3-7 years, EVs will represent the majority of the load flexibility 
potential in our territory. In order to determine the highest value approach to managing EV load, SMUD 
is currently piloting a residential EV managed charging program with multiple vendors and 
manufacturers. This pilot is testing the ability of EVs to respond to simulated day-ahead hourly price 
signals modeled on projected future system needs as renewables penetration dramatically increases. 
While the price signals sent to EVs via telematics are dynamic and change on an hourly basis, customers 
are not financially exposed to these price fluctuations and are instead paid via a traditional incentive 
framework. 

The learnings from this pilot will inform how SMUD rolls out a full-scale managed charging program 
later in 2024-2025. SMUD hopes to demonstrate and refine use cases such as mitigation of service 
transformer overloading, consuming excess low-cost renewable energy, and reducing system peak 
impacts. 

5.1.2 Nonresiden�al Programs 

5.1.2.1 PowerDirect 

PowerDirect is a summer-only automated demand response (ADR) program is available to C&I and 
agricultural customers. The program initiates pre-programmed building controls that are chosen and 
implemented by the customer, such as thermostat setpoints. In exchange for reducing load, customers are 
paid a capacity payment based upon their demand commitment. The PowerDirect ADR system has been 
in effect for approximately 10 years and connects directly to participating customer’s energy 
management, lighting and heating, ventilation and air conditioning (HVAC) systems to automatically 
scale back energy use. Program response has reduced peak load on days the grid is most stressed and 
marginal costs are highest. 

5.1.2.2 Commercial Virtual Power Plant (Under development) 

SMUD is in the process of developing a load flexibility program for commercial customers with behind-
the-meter batteries. The program will include enrollment and ongoing incentives to customers, based on 
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enrolled capacity, for allowing SMUD to automate their battery’s response to dispatch signals. SMUD 
envisions this program operating in a similar fashion to MEO Partner+, described above. 

5.1.2.3 Commercial Vehicle to Grid 

In addition to managed electric vehicle charging, SMUD is conducting a number of activities testing out 
Vehicle to Grid bi-directional charging (V2X) capabilities. V2X has the opportunity to provide substantial 
resources in the future given the expected trajectory of vehicle electrification as part of our Zero Carbon 
Plan and statewide policy. Currently, SMUD is piloting V2X technology on school buses in partnership 
with a local school district, which is assessing the school bus’s ability to respond to a combination of 
TOD, CPP, and event-based price signals. Light duty V2X fleet technical testing is also underway at 
SMUD, and a plan to pilot utility-managed V2X within a commercial fleet and for workplace charging is 
currently proposed and will expand to residential as CEC listed products become available. 

5.1.2.4 Key Program Metrics 

SMUD's goal is to develop load flexibility programs and pilots that allow us to leverage customer 
resources to avoid building for example 473 MW power plant by 2030. The following table lists SMUD’s 
current and planned load flexibility programs and their expected impact in 2030; as these programs 
demonstrate their ability to serve as more cost-effective investments compared to utility scale resources, 
contributions could be substantially higher. 

Table 2 – List of Current and Planned Load Flexibility Programs 

Load Flexibility Program Segment Technology Capacity in MWs 
(2030) 

My Energy Optimizer Partner Residential Wi-fi thermostats 60 

My Energy Optimizer Partner Plus Residential Battery storage 75 

Peak Conserve Residential 2-way AC switches 16 

Power Direct Non-
Residential 

Building EMS 30 

Commercial VPP Non-
Residential 

Battery Storage 17 

EV Managed Charging All Electric Vehicles 135 

Vehicle-to-Grid All Electric Vehicles 140 

Total 473 

39 



 
 

  
      

       
 

      
   

     
     

      
    

    
    

       
 

  
    

      
     

    
     

  

     
    

   
     

    

   

    
   

    
 

     

  
  

   

 
   

            
  

      

5.2 Evaluation of Programs 
SMUD maintains and continues to develop a robust portfolio of load flexibility programs that strike the 
right balance between customer needs and grid benefits. As summarized above, this portfolio provides at 
least one option for our residential, C&I, and agricultural customer classes to automate response to 
dispatch signals from SMUD. These signals are based on several factors, including day-ahead marginal 
prices. SMUD is also in the process of building out our DERMS technology platform, which we 
anticipate will optimize and automate dispatch of DER on our system, as well as investing in next 
generation metering and technology platforms to enable grid edge intelligence and control. 

Our programs are piloting how we could automate customer response to dynamic price signals in addition 
to other system events, with some pilots utilizing our Price Communication Application (PCA). We 
developed the PCA in 2018, recognizing the need for a simple API that provides machine readable price 
schedules for enabling technologies so SMUD could research price-based signals to devices. However, 
our pilots are not currently ready for full scale implementation, nor do they use MIDAS signals to 
automate customer response. 

This section evaluates the cost-effectiveness, equity, technological feasibility, and benefits to the grid and 
customers of implementing programs that enable automated response to dispatch signals, including 
MIDAS signals, year-round, that are available to every customer class by April 1, 2026. SMUD’s 
evaluation does not demonstrate that adding new programs or modifying existing programs to enable 
automated dispatch based on MIDAS signals is likely to provide material incremental reduction of peak 
load, or other benefits relative to SMUD’s current programs at this time. 

5.2.1 Cost-Effec�veness 

The first evaluation factor is cost-effectiveness. SMUD will assess cost-effectiveness of new programs by 
comparing the anticipated costs and incremental benefits associated with designing and implementing 
new load flexibility programs that allow for response to dynamic price signals, including MIDAS signals, 
year-round for each customer class.5 To demonstrate cost effectiveness, the expected benefits for each 
program must exceed the costs of design and implementation. 

5.2.1.1 Estimated Costs 

The costs associated with implementing a new load flexibility program include program development, 
implementation, and administration costs. 

• Program development. This includes the costs associated with program design and setup, 
including integrating new programs with the CEC’s MIDAS database and SMUD’s 
ADMS/DERMS technology platform to the extent feasible. 

• Program administration. This includes ongoing costs to administer the program, including 
marketing, customer recruitment, customer education, development and maintenance of customer 
tools, and any upfront or ongoing incentive payments that are part of the design. 

5 Note that the determina�on of whether a given load flexibility program is cost-effec�ve for SMUD is substan�ally 
different from the manner in which this is assessed by the Investor-Owned U�li�es (IOU) in California. While the 
IOUs use a CPUC-created cost-effec�veness tool and prescribed inputs, factors, etc., SMUD’s programs must 
directly tap into avoided cost value streams for a given program to be cost-effec�ve and not result in rate increases. 
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• Technology and implementation costs. Each new load flexibility program requires significant 
investments in new technology platforms. These include external software systems that must be 
procured in order to communicate with and dispatch devices, as well as internal systems which 
must be developed and configured to integrate the external software. 

SMUD anticipates these cost categories would apply regardless of customer class. Quantifying the 
magnitude of these costs is challenging, because setting up an automated marginal cost/price stream to 
dispatch devices could either take the form of a modification to existing programs, or the establishment of 
an entirely new program. 

5.2.1.2 Estimated Benefits 

This section describes the potential benefits associated with implementing programs that allow for 
automated response to dynamic price signals, including MIDAS signals, and the estimated realization of 
such benefits based on the additional load shift capacity available to be captured. 

5.2.1.2.1 Poten�al Benefits 

Programs that allow for automated response to specific dynamic price signals could enable the following 
types of incremental load shift potential relative to SMUD’s current and planned programs: 

• Greater magnitude of load reduction, to the extent direct exposure to high prices drives greater 
load flexibility response. 

• More granular load shift intervals, to the extent enabling devices are accessible and widely 
embraced. 

• Load shift beyond the seasonal and/or maximum event limits in SMUD’s current programs, to the 
extent that increased participation does not result in customer fatigue, affect customer comfort, 
and/or erode dependability of response. 

The potential benefits associated with implementing programs that achieve incremental load shift include 
avoided capacity costs, avoided energy costs, improved reliability during peak periods, avoided GHG 
compliance costs, and avoided air quality, public health, and environmental costs associated with a 
reduction in fossil fuel generation, consistent with the benefits discussed in Section 4.3.4.6 These potential 
benefits are not unique to programs implemented for any one customer class. 

5.2.1.2.2 Realiza�on of Benefits 

Currently, there are several uncertainties and barriers associated with realizing the above-identified 
incremental load shift potential, and its associated benefits. SMUD expects these barriers and 
uncertainties apply across residential, C&I, and agricultural customer classes. These include: 

• Resource availability. While there has been a rapid increase in the number of devices on the 
market that are able to automate load reductions, SMUD is not aware of any devices capable of 
effectively responding to real-time (5- to 10-minute) signals without significantly compromising 
customers’ daily activities. For example, battery storage devices require advance notice in order 
to ensure they are adequately charged; thermostats require advanced notice in order to pre-cool 

6 While some of these cost savings do not accrue financially to SMUD and are typically not included in our program 
cost-effec�veness assessments, they benefit our customers and community more broadly. 
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the home before an event; and EVs require advanced notice to ensure they are sufficiently 
charged to meet customers’ transportation needs. 

• Customer experience. All of SMUD’s current load flexibility programs limit the maximum 
number of program events, and many also limit the participation season. While removing these 
limits may open up additional load flexibility to SMUD, frequent device dispatch without first 
understanding the impacts on customer experience runs the risk of eroding participation and 
satisfaction in the program. SMUD has developed multiple program tiers in order to provide our 
customers options, and we are utilizing pilots to learn how changes or removal of these thresholds 
could affect customer participation. 

• Incremental value of dynamic price exposure. Currently, our load flexibility programs offer 
customers upfront and/or ongoing incentives in exchange for allowing SMUD to dispatch their 
participating devices. Some customers may also enroll in our optional CPP rate, which includes 
prices that are higher but still predictable if a conservation event is called. SMUD anticipates that 
directly exposing participants to market prices could result in deeper load reductions than are 
available to our current programs, to the extent that increasing prices drive customers to shift 
more load away from the peak. However, the magnitude of additional load reduction as a function 
of price is not yet known. In addition, higher customer risk with dynamic prices is likely to 
reduce participation and benefits. 

• Incremental benefit of granular load shift intervals. Our current load flexibility programs dispatch 
based on factors that include day-ahead prices, forecasted weather, and grid conditions. SMUD 
anticipates that new programs would have to tap into load shift on 5- to 10- minute intervals to 
create incremental benefits relative to our programs. However, SMUD has not directly tested 
customer responses, so it is not yet known whether the issuance of multiple price signals over a 
peak period, or higher prices over the same period, would result in material incremental benefits. 

• Incremental value of responses to MIDAS signals. As noted previously, SMUD is in the process 
of building out our DERMS system to co-optimize dispatch of different technologies and 
programs to support bulk and distribution system needs. At this time, it is uncertain whether 
enabling automated dispatch in response to MIDAS signals would result in incremental load shift 
benefits relative to the DERMS system optimization of DER dispatch. 

5.2.1.2.3 Expected Incremental Benefits 

Based on the above factors, following is a discussion of expected incremental benefits associated with 
programs that allow for automated response to dynamic price signals: 

• Avoided capacity costs. Currently, the primary value stream for SMUD’s load flexibility programs 
is RA avoidance. To the extent a given program can generate MWs that meet the resource 
characteristics needed to avoid RA capacity purchases, these avoided costs can be credited against 
the costs associated with implementing the program. While programs that expose customers to 
dynamic price signals may drive incremental load reductions when prices are highest, it is 
unknown how much and how reliable that incremental reduction would be. Moreover, the 
magnitude of the load shift depends on significant adoption and acceptance of enabling 
technology. Without demonstrating significant, reliable load reduction to dynamic price signals, 
including MIDAS signals, we are unable to reduce RA requirements. 

• Avoided energy purchase costs. SMUD’s current program pilots are evaluating and determining 
the right program structure and incentive levels to ensure customers and SMUD benefit from load 
flexibility. To the extent that new program structures and technology allow for faster load shift in 
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response to short price spikes or drive greater load shift away from peak periods, SMUD could 
see reductions in energy purchase costs, but this is currently not yet known. Future program 
design will seek to maximize the energy savings associated with customer load flexibility, 
balanced against technological capability, customer acceptance and impact on the overall energy 
system. 

• Improved reliability, avoided transmission costs, avoided GHG compliance costs, avoided public 
health, air quality, and environmental costs. SMUD is unable to determine whether there would 
be incremental benefits associated with further reducing demand during peak periods from 
programs with automated response to hourly price signals versus existing programs and pilots, 
given uncertainties around customer response to dynamic price signals and current penetration of 
enabling technology. 

5.2.1.3 Discussion 

Based on the foregoing evaluation, SMUD cannot conclude that the development of new programs that 
allow for automated responses to dynamic price signals would be cost-effective at this time. Developing 
new programs or modifying existing programs would require SMUD to incur costs associated with design 
and implementation, along with new technology costs. While these costs could potentially be offset with 
capacity, energy, or transmission cost savings, the magnitude of those benefits are uncertain. Moreover, 
SMUD anticipates that any incremental benefits will be limited in the near-term, while new technology is 
continuing to grow. However, as SMUD continues to learn from, refine, and propose new pilots, and as 
the penetration of enabling technology grows, SMUD will continue to assess the expected incremental 
costs and benefits associated with incorporating more dynamic price signals and/or allowing resources to 
be dispatched by MIDAS signals. 

5.2.2 Equity 

The second criterion by which to evaluate new programs is equity. SMUD will qualitatively evaluate 
whether programs that enable automated response to dynamic prices, including MIDAS signals, are likely 
to lead to more equitable outcomes than SMUD’s current programs. 

5.2.2.1 Equitable Access to Direct Program Benefits 

When designing load flexibility programs, SMUD ensures that all aspects of program design take equity 
into account. SMUD has articulated its commitment to equity and the specific strategies for addressing it 
in SMUD’s Community Impact Plan (CIP). The CIP seeks to ensure that no community is left behind in 
the transition to 100% clean energy, and enshrines affordability, equitable access, and community 
engagement as key pillars for accomplishing this. The CIP also contains specific equity goals and 
accompanying strategies for electrifying and weatherizing homes in disadvantaged communities, 
workforce training for members of underprivileged groups, providing access to public EV charging 
infrastructure in disadvantaged communities, and much more. 

To this end, SMUD’s new ACLM, PeakConserve, seeks to remove financial and technological barriers to 
participation in load flexibility by installing AC switches free of charge and providing upfront and 
ongoing participation incentives. This program was explicitly designed to ensure customers who may not 
have a wi-fi thermostat and/or broadband internet access are still able to benefit from load flexibility 
initiatives at SMUD. Similarly, many of SMUD’s programs include significant upfront enrollment 
incentives and/or discounts in SMUD’s Energy Store to lower participation barriers. 
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SMUD anticipates that careful attention to equity would be particularly important when designing 
programs that allow for response to dynamic signals, given the current access barriers and risk of price 
exposure that may disproportionately be experienced by lower income customers. 

5.2.2.2 Equitable Access to Indirect Program Benefits 

Program design also plays a major role in determining whether a program delivers incremental load shift 
benefits that carry cost savings and improved air quality, public health, and environmental outcomes that 
accrue to all of SMUD’s customers. However, as SMUD cannot yet conclude that dynamic price signals 
would result in incremental load shift benefits relative to SMUD’s current rates and programs, the 
realization of any indirect benefits is also uncertain. 

5.2.2.3 Discussion 

Based on the foregoing evaluation, SMUD is unable to conclude that implementing new programs that 
allow for automated response to dynamic price signals, including MIDAS signals, would materially 
address equity. Programs can be designed to ensure equitable access to participation and benefits whether 
or not they incorporate sending dynamic signals directly to customers. Furthermore, the risk of price 
exposure from dynamic rates could potentially exacerbate equitable outcomes 

5.2.3 Technological Feasibility 

The third evaluation factor for programs is technological feasibility. SMUD’s evaluation assesses the 
technological feasibility of implementing programs that allow for automated response to dynamic price 
signals on the schedule specified in the LMS regulations. SMUD’s evaluation considers the feasibility of 
both the systems needed to dispatch dynamic price signals, including MIDAS signals, and to the external 
customer technology that is needed to enable response to hourly or sub-hourly signals. 

5.2.3.1 Technology Platforms 

As described previously, SMUD launched the initial phase of our DERMS technology platform in 2022, 
and over the next several years we are building out its capabilities as well as additional advanced 
functionality towards distributed intelligence and grid edge control. At this time, SMUD anticipates that it 
will be technologically feasible to incorporate programs that enable automatic response to dynamic price 
signals, including MIDAS signals, into our DERMS platform. 

5.2.3.2 Enabling Customer Devices 

The incremental benefits derived from implementing new programs that allow for response to dynamic 
price signals hinge on customer participation and the widespread availability and acceptance of devices 
that can respond to sub-hourly price signals without compromising customer experience. Refer to Section 
4.3.3.2 for a detailed description of common load flexibility technologies that SMUD currently includes 
in our programs, as well as their capabilities and challenges. 

5.2.3.3 Discussion 

Based on our evaluation, SMUD believes the technology and platforms needed to enable programs that 
allow for response to dynamic price signals exist or could be updated on the LMS timeframe. However, 
we anticipate that re-evaluating the proposal of such programs after we have results from our pilots that 
test different technology capabilities would better inform our expectations of potential benefits. In 
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addition, SMUD anticipates that the penetration of enabling device automation technology will increase 
with time, expanding the potential participation in such programs resulting in greater load shift. 

5.2.4 Benefits to the Grid and Customers 

The final two criteria for evaluating dynamic rates are benefits to the grid and benefits to customers. 
SMUD is evaluating these factors together because many grid benefits also have pass-through benefits to 
customers. 

5.2.4.1 Grid Benefits 

To the extent that new programs enabling responses to dynamic price signals result in consistent, material 
incremental load reduction, following are potential grid benefits: 

• Deferred or reduced need to construct new generation capacity or procure RA resources. 

• Deferred or reduced need for wholesale energy purchases to meet peak demand. 

• Deferred or reduced need to upgrade transmission capacity to deliver energy to meet peak 
demand. 

• Increased reliability associated with reducing grid strain during periods of peak demand. 

These benefits all depend, in significant part, on whether new programs would result in material 
incremental load shift relative to SMUD’s existing programs. However, as discussed in Section 5.2.1, 
SMUD’s current program pilots are still evaluating and determining the right program structure and 
incentive levels to ensure customers and SMUD, including SMUD’s grid, benefit from load flexibility. 
Mutual benefit is necessary for effective, consistent load shift. Without these analyses, SMUD is unable 
to conclude that offering new MIDAS-integrated programs would result in material incremental load shift 
benefits relative to SMUD’s current and planned load flexibility programs and pilots. Moreover, 
automated device dispatch in response to MIDAS signals, rather than the co-optimization of resources 
through SMUD’s ADMS/DERMS platform, could actually have a limiting effect on grid reliability 
benefits. 

5.2.4.2 Customer Benefits 
Following is a summary of potential customers benefits associated with implementing new programs that 
allow for automated response to dynamic price signals: 

• Pass-through cost savings associated with the realization of a reduced need for generation 
capacity, transmission upgrades, and higher-price wholesale energy purchases to meet peak load. 

• Pass-through cost savings associated with avoided GHG compliance costs, to the extent that the 
incremental load shift reduces the need to rely on fossil fuel resources to meet peak demand. 
SMUD anticipates these savings will become less significant as we transition off fossil-fueled 
resources as part of our Zero Carbon Plan. 

• Pass-through increased reliability, to the extent this grid benefit is realized. 

• Improved public health, air quality, and environmental outcomes, to the extent that the 
incremental load shift reduces the need to rely on fossil fuel resources to meet peak demand. 

• Cost savings associated with participation, to the extent that devices automatically shift load away 
from higher price periods. 
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While customers may benefit from cost savings associated with program participation, it is unclear how 
those cost savings would compare to the fixed upfront and ongoing participation incentives that 
customers can currently receive from allowing SMUD to optimize dispatch of their device. In addition, 
based on the uncertainty in whether the new programs would yield any incremental load reduction 
benefits, SMUD is unable to conclude that there would be any incremental pass-through cost savings or 
reliability benefits to customers, based on the uncertainty in realizing incremental grid benefits relative to 
SMUD’s current and planned programs. Similarly, SMUD anticipates that any incremental air quality, 
public health, and environmental benefits would also be uncertain, as discussed in Section 5.3.1. 

5.2.5 Compliance Approach 

This section describes how SMUD plans to address the requirements to identify cost-effective programs 
that allow for automated response to dynamic price signals and offer customers voluntary participation in 
these programs, based on our evaluation of such programs. 

5.2.5.1 Identification of Cost-Effective Load Flexibility Programs 

Consistent with the LMS requirements, SMUD will submit to the CEC, no later than October 1, 2024, a 
list of cost-effective load flexibility programs that enable automated response to MIDAS signals for each 
customer class, if any, where such a program is determined by SMUD’s Board to materially increase peak 
load reduction. SMUD plans to include all cost-effective load flexibility programs offered by SMUD, not 
solely load flexibility programs that allow for automated response to MIDAS signals, within this list. 

SMUD is unable to determine, based on the information currently available, that adding new programs or 
modifying existing programs to allow response to MIDAS signals would materially reduce peak load for 
any customer class relative to SMUD’s existing programs or exceed the costs of implementation. SMUD 
will continue to evaluate the cost-effectiveness and incremental peak load reduction potential associated 
with incorporating automated response to MIDAS signals into new pilots and include on our list as 
appropriate. 

5.2.5.2 Voluntary Participation in Cost-Effective Load Flexibility Programs 

Based on the foregoing, SMUD will continue to offer our customers voluntary participation in load 
flexibility programs, and does not at this time anticipate offering programs that enable automated 
response to MIDAS signals. SMUD plans to defer offering voluntary participation in load flexibility 
programs that enable automated response to MIDAS signals because SMUD is currently unable to 
demonstrate that offering such programs beginning April 1, 2026, would be cost effective or result in 
material peak load reduction relative to SMUD’s existing and planned load flexibility programs. 
However, as noted above, SMUD will continue to assess the cost-effectiveness and peak load reduction 
potential of programs that enable automated response to MIDAS signals as we develop and refine load 
flexibility programs, particularly based upon the pilots which we are conducting to inform our load 
flexibility approach. 
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6 Public Information Program 
Section 1623.1(a)(5) requires each Large POU to conduct a public information program to inform and 
educate affected customers about dynamic rates or load flexibility programs. Specifically, the information 
program must explain why such rates or programs, and their automation, are needed, how they will be 
used, and how they can save the customer money. This section addresses how SMUD will comply with 
the public information program requirements. 

6.1 SMUD’s Communications Approach 
Providing broad outreach and communication to SMUD’s customers and maintaining a high level of 
customer relations are core values of SMUD. Specifically, SMUD’s Strategic Direction on Outreach and 
Communication (SD-15) requires that: 

• SMUD shall provide its customers the information, education and tools they need to best 
manage their energy use according to their needs. 

• SMUD will use an integrated and consistent communication strategy that recognizes the unique 
customer segments that SMUD serves. 

• SMUD’s communication and community outreach activities shall reflect the diversity of the 
communities we serve. SMUD shall use a broad mix of communication channels to reach all 
customer segments. This communication shall be designed to ensure that all groups are aware of 
SMUD’s major decisions and programs. 

6.2 Current Outreach and Marketing 
SMUD recognizes the importance of collaboration and public outreach. We know we cannot achieve 
ambitious climate goals alone and our customers must be part of the solution to decarbonize our region. 
SMUD communicates in a wide variety of channels and languages throughout the year to help ensure 
customers are aware of our time-dependent rates and load flexibility programs, and how they can help 
customers save money. 

For example, TOD rates have been the standard rate for residential SMUD customers since 2018. When 
SMUD rolled out its residential TOD rate, we developed a comprehensive marketing and education 
campaign that was translated into 13 different languages, took nearly 18 months, and leveraged multiple 
channels, as shown in the figures below. 
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Figure 3 – TOD Marke�ng and Educa�on Campaign Timeline 

Figure 4 – TOD Awareness and Education Campaigns 

SMUD’s public information campaign did not stop after the rollout of TOD implementation. SMUD 
continues to communicate extensively throughout the year about the significant benefits to customers and 
the utility to reducing energy usage between 5 and 8 pm. Throughout the summer rate months (June 1 to 
Sept. 30) SMUD undertakes extensive marketing and communications efforts to encourage customers to 
reduce energy usage during peak hours, highlighting the bill savings and benefits to the grid and 
environment from doing so. Key channels include media, social media, billboards, email, bill inserts, 
digital ads, SMUD’s website and more. 
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Figure 5 – Example of TOD Messaging 

Figure 6 – Information About TOD Available on smud.org 

In addition, SMUD has educated our customers on how they can participate in support of SMUD’s Zero 
Carbon Plan, which includes a range of new load flexibility programs which we market to customers on 
an ongoing basis. Key messages include a focus on how these programs help customers save energy and 
money. 

In summer 2023, we launched a new multi-channel, multi-language marketing campaign to let customers 
know about our MEO Partner+ load flexibility program, which includes incentives for battery storage. 
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Figure 7 – Example of Informa�on on Batery Storage Incen�ves 

Recruitment and marketing for other load flexibility programs, including our new PeakConserve program 
and thermostat load flexibility program (MEO Partner) are ongoing. 

SMUD also recently expanded our EV managed charging pilot to include Tesla, with a range of 
communications, including media, to support the expansion of the program. 

Continuing to educate customers on the benefits of peak load reduction through time-dependent rates and 
load flexibility programs, how they work and how they can save the customer money, is an important 
element for achieving decarbonization goals. 

SMUD will continue its award-winning communication and outreach efforts to fully maximize carbon 
reductions, grid savings and customer savings. 

6.3 Compliance Approach 
SMUD will continue with existing communication practices to maintain its outreach, education and 
marketing of rates, programs and pilots that support load flexibility and recognize the benefits of reducing 
our peak load. SMUD will also update our education and marketing to incorporate discussion of new 
rates, programs and pilots, along with the role of automation as appropriate, as they are developed. 
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7 Delay and Modification of 
Compliance Requirements 

Section 1623.1(a)(2) of the LMS regulation specifies that a Large POU may approve a compliance plan, 
or material revisions to an approved plan, that delays or modifies compliance with certain LMS regulation 
requirements. To do so, the compliance plan must demonstrate one of the following factors: that despite 
good faith efforts to comply, requiring timely compliance would result in extreme hardship; requiring 
timely compliance would result in reduced system reliability, equity, safety, or efficiency; requiring 
timely compliance would not be technologically feasible or cost-effective to implement; or despite good 
faith efforts to implement a compliance plan, it must be modified to provide a more technologically 
feasible, equitable, safe, or cost-effective way to achieve the LMS requirements or the plan’s goals. 

This section addresses how SMUD’s Plan delays or modifies compliance with certain elements of the 
LMS regulation. 

7.1 Providing RINs to Customers 
Section 1623(c)(4) requires each Large POU to provide customers access to their RIN(s) on billing 
statements and in online accounts by April 1, 2024, using both text and QR code. As detailed in Section 
3.1.2 of this Plan, SMUD plans to make the RINs available to customers in the required formats within 
the designated time. SMUD has already begun engaging with our bill print vendor on the necessary 
changes and anticipates procuring professional services in the fourth quarter of 2023 to support this effort. 

While SMUD does not anticipate needing to modify the RIN access requirement at this time, based on the 
scope of work and estimated completion timelines, compliance could be delayed if, for example, SMUD’s 
current bill design constrains the inclusion of the RIN in text and/or QR code, and the redesign cannot be 
timely completed, tested, and implemented by the same deadline, or the cost of completion would create 
an extreme hardship for SMUD or its customers In such circumstances, SMUD would need to modify the 
deadline for providing RINs to customers in both text and QR code because implementing this 
requirement by April 1, 2024, would not be technologically feasible. 

7.2 Statewide RIN Access Tool 
7.2.1 Development of Statewide Tool 

Section 1623(c) requires the Large IOUs, Large POUs, and Large CCAs to develop a single statewide 
standard tool for authorized rate data access by third parties, along with a single set of terms and 
conditions for third parties using the tool, for submission to the CEC by October 1, 2024, for approval. As 
discussed in Section 3.1.3, SMUD plans to collaborate with the other regulated utilities and has 
committed staff to participate in the working group. 

While SMUD anticipates that developing a single statewide tool that can perform the specified 
requirements and integrate with each regulated utility’s system will be a challenging and complex task, at 
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this time SMUD intends to comply with the requirement. Because the tool development requirement is 
jointly held by the Large IOUs, Large POUs, and Large CCAs, SMUD is optimistic that progress will be 
made and does not seek to delay or modify this requirement within this Plan. Should the need for an 
extension arise, SMUD anticipates that the regulated entities would approach the CEC Executive Director 
collectively in accordance with section 1623(c)(2)(B) of the LMS regulation, which allows the CEC 
Executive Director to extend the submission deadline upon a showing of good cause. 

7.2.2 Implementa�on of Statewide Tool 

Section 1623(c)(3) also requires the Large POUs and other regulated entities to implement and maintain 
the tool, upon its approval by the CEC. At this time SMUD does not anticipate needing to modify 
compliance with this requirement. However, SMUD notes that integration of the approved tool with our 
internal systems could be delayed if the development and/or CEC approval of the tool are delayed, 
because integrating the tool before it is finalized and approved would not be technologically feasible, or if 
the cost of integrating the tool would cause extreme hardship for SMUD or our customers. 

7.3 Dynamic Rates 
Section 1623.1(b)(2) directs each Large POU to apply for approval from its Board by April 1, 2025, of at 
least one dynamic rate for the customer class(es) for which the Board determines such rate will materially 
reduce peak load. Section 1623.1(b)(4) requires POUs to offer customers voluntary participation in such a 
rate or a specified load flexibility program by April 1, 2026. As discussed in Section 4.3, based on its 
evaluation of dynamic rates, SMUD cannot currently conclude that developing and implementing such 
rates on the LMS timeframe for any customer class would result in material incremental reductions in 
peak load relative to SMUD’s existing time-dependent rates and programs, or be cost effective. This is, in 
large part, due to the following: 

• SMUD’s existing TOD and other time-dependent rate offerings capture a substantial portion of 
the available load shift benefits. We are also piloting new program approaches to test additional 
options for reducing peak load. 

• At this time, there is a significant market risk to customers on dynamic rates, even with enabling 
technology that is capable of shifting load. 

• Customers understand SMUD’s time-dependent rates and programs better than a dynamic, 
market-based rate that fluctuates hourly. 

While dynamic rates have the potential to provide incremental load shift and related benefits, there are 
significant uncertainties in the magnitude of such benefits relative to SMUD’s existing rates, programs, 
and new pilots that we are testing, as well as the achievability of benefits. Implementation of unfamiliar 
and complex rate structures without sufficient testing and refinement of new rate designs, as well as 
thorough education, is likely to cause customer confusion, risking low adoption and limiting any 
incremental load shift benefits. Realization of incremental load shift benefits is made more uncertain by 
additional risks customers may bear with dynamic rates, especially if new enabling technology is not 
widely adopted. 

While SMUD is not required to propose dynamic rates where such rates are not determined to materially 
reduce peak load, SMUD has determined that, for the reasons set forth in this Plan, the LMS requirements 

52 



 
 

    
     

       
  

     
    

  
      

     
     

      
    

       

   
      

   
     

 
   

       
        

       
      

        

  
      

    
      

      
     

    
     

     
   

      

    
   

  

must be modified to provide a more cost-effective and technologically feasible way for SMUD to, in good 
faith, achieve the LMS requirements and plan’s goals. 

SMUD’s modifications to the dynamic rate requirements of the LMS include deferring the development 
or proposal of new hourly or sub-hourly rate options. Offering new rates to our customers would be 
likewise deferred. SMUD believes proposing dynamic rates to our Board by April 1, 2025, to implement 
by April 1, 2026, is premature, especially given the rollout of our many new load flexibility programs and 
pilots over the next two years. SMUD will continue offering our suite of TOD rates and load flexibility 
programs, while testing opportunities through new program pilots. The results of our pilots will help us 
better understand the effectiveness of our current approach, how customers with different technologies 
respond to different dispatch signals, and to what extent incremental load shift opportunities exist beyond 
our time-dependent rates and current and planned programs. As SMUD starts to receive and analyze 
results from our new pilots, we will be better positioned to evaluate the cost-effectiveness and flexibility 
of dynamic rates. SMUD will review dynamic rates in our next LMS Plan update. 

7.4 Dynamic Response Load Flexibility Programs 
7.4.1 Iden�fica�on of Cost-Effec�ve Load Flexibility Programs 

Section 1623.1(b)(3) requires each Large POU to submit a list of cost-effective MIDAS-integrated load 
flexibility programs to the CEC Executive Director by October 1, 2024. The portfolio of load flexibility 
programs must provide at least one option to automate response to MIDAS signals (that indicate, for 
example, hourly marginal cost-based rates, marginal prices, or hourly or sub-hourly GHG emissions) for 
every customer class where such a program would materially reduce peak load. 

As discussed in Section 5.3, adding or modifying programs to allow response to MIDAS signals has not 
yet been determined to result in material incremental reductions in peak load for any customer class 
relative to our existing time-dependent rates and load flexibility programs, or to be cost effective. This is 
in part due to the uncertainties in incremental peak load reduction potential and customer acceptance 
when introducing hourly or sub-hourly price signals and exposure to market price spikes and volatility. 

SMUD is required to identify MIDAS-integrated dynamic load flexibility programs for customer classes 
where such programs are determined to be cost-effective and materially reduce peak load. Because 
SMUD’s evaluation has not concluded that developing and implementing programs or pilots with 
automated response to MIDAS would be cost-effective or materially reduce peak load, SMUD anticipates 
submitting a list by October 1, 2024, that includes our current and planned load flexibility programs and 
pilots that achieve LMS goals without automated response to MIDAS signals. SMUD has determined that 
modifying this requirement is necessary to provide a more cost-effective and feasible way of achieving 
the LMS requirements and plan’s goals. SMUD will continue to evaluate the cost-effectiveness and 
incremental peak load reduction potential associated with incorporating automated response to MIDAS 
signals into new pilots and include on our list as appropriate. 

7.4.2 Voluntary Par�cipa�on in Cost-Effec�ve Load Flexibility Programs 

Each Large POU is required to offer customers voluntary participation in either a dynamic rate, if 
approved by our Board, or cost-effective MIDAS-integrated load flexibility program by April 1, 2026, in 
accordance with Section 1623.1(b)(4). 

53 



 
 

     
      

   
      

    
       

      
     

       
   

     

 

 

  

SMUD is required to offer voluntary participation in cost-effective load flexibility programs that 
materially reduce peak load. As discussed in Sections 5 and 7.4.1 above, SMUD’s evaluation has been 
unable to conclude that developing and implementing new load flexibility programs or pilots with 
automated response to MIDAS signals would be cost effective or materially reduce peak load beyond 
reductions already captured through SMUD’s existing rates, programs and pilots. SMUD has determined 
that, for the reasons set forth in this Plan, the LMS program participation requirements must be modified 
to provide a more cost-effective and technologically feasible way for SMUD to in good faith achieve the 
LMS requirements and plan’s goals. SMUD modifies this requirement to include voluntary participation 
in any load flexibility program or pilot, not just programs that allow for automated response to MIDAS 
signals. SMUD will continue to assess the cost-effectiveness and peak load potential of programs that 
enable automated response to MIDAS signals as we develop and refine load flexibility programs. 
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Appendix A 
The following are the RINs associated with each of SMUD’s residential and non-residential rates and rate 

 
 

 
       

    

 

 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

  

  
 

  

permutations that were uploaded to MIDAS by June 30, 2023. 

RIN Residential Rate Permutation
 USCA-SMSM-CS00-0000  CITS-0
 USCA-SMSM-CS01-0000  CITS-1
 USCA-SMSM-CS02-0000  CITS-2
 USCA-SMSM-CS03-0000  CITS-3
 USCA-SMSM-CS04-0000  CITS-4
 USCA-SMSM-CP02-0000  CITP-2
 USCA-SMSM-CP03-0000  CITP-3
 USCA-SMSM-CP04-0000  CITP-4
 USCA-SMSM-CT03-0000  CITT-3
 USCA-SMSM-CT04-0000  CITT-4
 USCA-SMSM-AN00-0000  AON 
 USCA-SMSM-AD00-0000  AOD 
 USCA-SMSM-R200-0000  RT02 
 USCA-SMSM-RC00-0000  RTC1 (CPP rate)
 USCA-SMSM-RE00-0000  RT02 w/EV
 USCA-SMSM-RCE0-0000  RTC1 w/EV (CPP rate)
 USCA-SMSM-CS0N-0000  CITS-0 NEM1
 USCA-SMSM-CS1N-0000  CITS-1 NEM1
 USCA-SMSM-CS2N-0000  CITS-2 NEM1
 USCA-SMSM-CS3N-0000  CITS-3 NEM1
 USCA-SMSM-CS4N-0000  CITS-4 NEM1
 USCA-SMSM-CP2N-0000  CITP-2 NEM1
 USCA-SMSM-CP3N-0000  CITP-3 NEM1
 USCA-SMSM-CP4N-0000  CITP-4 NEM1
 USCA-SMSM-CT3N-0000  CITT-3 NEM1
 USCA-SMSM-CT4N-0000  CITT-4 NEM1
 USCA-SMSM-R2N0-0000  RT02 w/NEM1
 USCA-SMSM-RCN0-0000  RTC1 w/NEM1 (CPP rate)
 USCA-SMSM-R2NE-0000  RT02 w/NEM1 &EV 
 USCA-SMSM-RCNE-0000  RTC1 w/NEM1 &EV (CPP rate)
 USCA-SMSM-RCS0-0000  RTC1 w/SSR (CPP rate)
 USCA-SMSM-RCSE-0000  RTC1 w/SSR & EV (CPP rate) 



RIN Non residential Rate Permutation
 USCA-SMSM-CSE0-0000  CITS-0 w/EAPR 15% discount
 USCA-SMSM-CSE1-0000  CITS-1 w/EAPR 15% discount
 USCA-SMSM-CSE2-0000  CITS-2 w/EAPR 15% discount
 USCA-SMSM-GS00-0000  CITS-0 w/Greenergy 0.005/kWh 
 USCA-SMSM-GS01-0000  CITS-1 w/Greenergy 0.005/kWh 
 USCA-SMSM-GS02-0000  CITS-2 w/Greenergy 0.005/kWh 
 USCA-SMSM-GS03-0000  CITS-3 w/Greenergy 0.005/kWh 
 USCA-SMSM-GS04-0000  CITS-4 w/Greenergy 0.005/kWh 
 USCA-SMSM-GP02-0000  CITP-2 w/Greenergy 0.005/kWh 
 USCA-SMSM-GP03-0000  CITP-3 w/Greenergy 0.005/kWh 
 USCA-SMSM-GP04-0000  CITP-4 w/Greenergy 0.005/kWh 
 USCA-SMSM-GT03-0000  CITT-3 w/Greenergy 0.005/kWh 
 USCA-SMSM-GT04-0000  CITT-4 w/Greenergy 0.005/kWh 
 USCA-SMSM-S000-0000  CITS-0 w/Greenergy 0.01/kWh 
 USCA-SMSM-S001-0000  CITS-1 w/Greenergy 0.01/kWh 
 USCA-SMSM-S002-0000  CITS-2 w/Greenergy 0.01/kWh 
 USCA-SMSM-S003-0000  CITS-3 w/Greenergy 0.01/kWh 
 USCA-SMSM-S004-0000  CITS-4 w/Greenergy 0.01/kWh 
 USCA-SMSM-P002-0000  CITP-2 w/Greenergy 0.01/kWh 
 USCA-SMSM-P003-0000  CITP-3 w/Greenergy 0.01/kWh 
 USCA-SMSM-P004-0000  CITP-4 w/Greenergy 0.01/kWh 
 USCA-SMSM-T003-0000  CITT-3 w/Greenergy 0.01/kWh 
 USCA-SMSM-T004-0000  CITT-4 w/Greenergy 0.01/kWh 
 USCA-SMSM-GSN0-0000  CITS-0 NEM1 & Greenergy 0.005/kWh 
 USCA-SMSM-GSN1-0000  CITS-1 NEM1 & Greenergy 0.005/kWh 
 USCA-SMSM-GSN2-0000  CITS-2 NEM1 & Greenergy 0.005/kWh 
 USCA-SMSM-GSN3-0000  CITS-3 NEM1 & Greenergy 0.005/kWh 
 USCA-SMSM-GSN4-0000  CITS-4 NEM1 & Greenergy 0.005/kWh 
 USCA-SMSM-GPN2-0000  CITP-2 NEM1 & Greenergy 0.005/kWh 
 USCA-SMSM-GPN3-0000  CITP-3 NEM1 & Greenergy 0.005/kWh 
 USCA-SMSM-GPN4-0000  CITP-4 NEM1 & Greenergy 0.005/kWh 
 USCA-SMSM-GTN3-0000  CITT-3 NEM1 & Greenergy 0.005/kWh 
 USCA-SMSM-GTN4-0000  CITT-4 NEM1 & Greenergy 0.005/kWh 
 USCA-SMSM-SN00-0000  CITS-0 NEM1 & Greenergy 0.01/kWh 
 USCA-SMSM-SN01-0000  CITS-1 NEM1 & Greenergy 0.01/kWh 
 USCA-SMSM-SN02-0000  CITS-2 NEM1 & Greenergy 0.01/kWh 
 USCA-SMSM-SN03-0000  CITS-3 NEM1 & Greenergy 0.01/kWh 
 USCA-SMSM-SN04-0000  CITS-4 NEM1 & Greenergy 0.01/kWh 
 USCA-SMSM-PN02-0000  CITP-2 NEM1 & Greenergy 0.01/kWh 
 USCA-SMSM-PN03-0000  CITP-3 NEM1 & Greenergy 0.01/kWh 
 USCA-SMSM-PN04-0000  CITP-4 NEM1 & Greenergy 0.01/kWh 
 USCA-SMSM-TN03-0000  CITT-3 NEM1 & Greenergy 0.01/kWh 
 USCA-SMSM-TN04-0000  CITT-4 NEM1 & Greenergy 0.01/kWh 
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SSS No. BOARD AGENDA ITEM 
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ERCS – 10/18/2023 
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section.) 
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James Frasher 
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Research and Development 

MAIL 
STOP 

EXT. 

6082 
DATE SENT 

9/25/2023 
NARRATIVE: 

Requested Action: Accept the monitoring report for Strategic Direction SD-10, Innovation. 

Summary: The purpose of this meeting is to facilitate a discussion with the SMUD Board of Directors on Strategic 
Direction SD-10, Innovation. The presentation will briefly summarize SMUD’s innovation pilots and 
research initiates and the role this work plays in achieving the Zero Carbon Vision. 

Board Policy: SD-10, Innovation 
(Number & Title) 

Benefits: The Zero Carbon Plan relies on new technology and business models to fully achieve zero carbon. 
Innovation, directed by SD-10, guides research into game changing technologies, design of pilot 
programs and the focus of research projects. 

Cost/Budgeted: Contained within internal labor budget. 

Alternatives: Provide information via written report through the Chief Executive Officer and General Manager 

Affected Parties: SMUD customers and employees 

Coordination: The innovation portfolio is cross cutting across the entire enterprise. 

Presenter: James Frasher, Manager, Economic Development and Partnership 

Additional Links: 

SUBJECT ITEM NO. (FOR LEGAL USE ONLY) 
SD-10, Innovation Board Monitoring Report 

ITEMS SUBMITTED AFTER DEADLINE WILL BE POSTPONED UNTIL NEXT MEETING. 
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SACRAMENTO MUNICIPAL UTILITY DISTRICT 

OFFICE MEMORANDUM 

TO: Board of Directors DATE: September 28, 2023 

FROM: Claire Rogers CR 9/28/23 

SUBJECT: Audit Report No. 28007611 
Board Monitoring Report; SD-10: Innovation 

Internal Audit Services (IAS) received the SD-10 Innovation 2023 Annual Board 
Monitoring Report and performed the following: 

• Selected a sample of statements and assertions in the report for review. 

• Interviewed report contributors and verified the methodology used to 
prepare the statements in our sample. 

• Validated the reasonableness of the statements in our sample based on 
the data or other support provided to us. 

During the review, nothing came to IAS’ attention that would suggest the items 
sampled within the SD Board Monitoring report did not fairly represent the source 
data available at the time of the review.  

CC: 

Paul Lau 



        

 

     

 

 

      

 

   

    

    

   

  

       

   

  

     

 
 
 

 

  
    

 

  
  

  

  

 

 

 
  

 

 

  
   

  

  
 

   

 
 

  
 

  

    
  

  
 

 

      

     

   

DRAFT 

Board Monitoring Report 2023 
Strategic Direction, SD-10 Innovation 

1) Background 

SD-10 States: Delivering innovative solutions, products and services to our customers is 

a core value. To assure our long-term competitiveness, SMUD shall invest in research 

and development projects that support its core and key values and integrate emerging 

technologies and new business models into SMUD’s customer offerings in a way that 
balances risk and opportunity and benefits our customers and community. 

2) Executive Summary 

SMUD’s Research & Development portfolio (R&D) addresses innovation and challenges 

in electric transportation, energy efficiency, building electrification, load flexibility, 

thermal transition, and climate change. The research provides insight into future 

planning and supports the development of near-term technology solutions for SMUD 

customers and the grid, in support of SMUD’s target of zero carbon by 2030 and 
associated thermal transition. The number of individual projects in the R&D portfolio 

were reduced this year to focus on foundational initiatives supporting SMUD’s Zero 

Carbon Plan (ZCP) goals and significant effort was expended supporting the pursuit and 

delivery of awarded state and federal funding opportunities. 

Our conclusion is that SMUD is in compliance with SD-10 Innovation. 

SD Requirement Purpose Outcome Notes 

Project 
Implementation 

Project distribution indicates 
breadth of portfolio diversity and 
prioritization of program areas. 

33 active projects in 2023. 6 
projects are complete as of 
August 1, 20231 . 

This reflects a 21% decrease in active 
projects and 14% reduction in 
completions compared to previous 
reporting period. 

Risk Technology risk assesses ability 
to meet expected performance 
goals. Implementation risk 
assesses probability of 
deployment. 

66% of projects are deemed 
low to medium-low technology 
risk. 66% are deemed low to 
medium-low implementation 
risk. 

The risk portfolio is consistent with the 
previous reporting period. Potential 
risks are managed by creating a 
diversified portfolio and partnering with 
other entities to distribute risk and 
mitigation. 

Benefits Research stage and benefits 
timeframe indicate the relevance 
of portfolio to address customer 
needs and strategic planning. 

73% of projects are in stages 
4-52 . 85% are expected to 
provide benefits to SMUD or 
customers within 5 years. 

Percent of stages 4-5 is consistent 
with 2022’s 91%, reflecting the focus 
on near-term applications. Benefits 
time frame is consistent with 2022. 

Table 1: SD Requirements Compliance 

1 Reporting metrics and achievements reflect the reporting period of August 1, 2022 – July 31, 2023. 
2 Stage 1 - Preliminary Investigation, Stage 2 - Concept Definition/Lab scale, Stage 3 - Concept Development (Prototype/bench 

scale), Stage 4 - Technology Development and Verification (pilot scale; field testing), Stage 5 - Commercialization 
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3) Additional Supporting Information 

Project Implementation: SMUD’s Research and Development team has the primary 

responsibility of meeting SD-10; however, notable innovation occurs throughout SMUD. 

Electric Transportation (ET) 

Transportation electrification improves air quality and reduces net greenhouse gas 

emissions and petroleum consumption to support energy sustainability, while creating 

new revenue streams for SMUD. This strategy is supported through investigation of 

mitigation of grid impacts due to charging, improvement of electric vehicles (EV) value 

via pricing signals and remote controls, increased EV adoption and access to charging. 

SMUD is specifically exploring multiple opportunities to expand our understanding of 

Vehicle-to-Grid (V2G) capabilities, applications, and implications. 

Key Achievements: 

• SMUD was awarded $2.23M by the California Energy Commission REACH grant for the 

ChargeReady Community project, to deploy EV chargers to underserved multi-family 

homes. SMUD staff have begun conducting visits and delivered the Community 

Engagement Plan to the CEC. Construction is expected to begin later this year. 

• The Del Paso Mobility Hub (five level 2 and two DC fast chargers) completed 

interconnection this summer. Evaluation over the next year of the hub’s utilization and 

business model serving shared electric vehicles and an electric shuttle will inform 

SMUD’s strategy to increase EV charging access for hard to reach customers. 

• The Residential Managed EV Charging pilot has enrolled over 300 customers with 

vehicles from GM, Ford and BMW. Recruitment to Tesla customers began this summer 

and is expected to reach 500 customers. No results yet, staff are working with the Auto 

OEMS on QC/QA of the data collected to date as part of early evaluation efforts. 

• The CEC BESTFIT grant with the Twin Rivers Unified School District (TRUSD) aims to 

evaluate the effectiveness of managed charging (V1G) and V2G capabilities of electric 

school buses and light duty vehicles to balance impacts on customer and utility electrical 

distribution infrastructure and create value through grid services. Targeted use cases 

include reduced grid impacts, reduced customer infrastructure costs, wholesale cost 

avoidance, and mirror performance of stationary storage with V2G. With charger/bus 

compatibility issues now resolved, the charging infrastructure including bidirectional 

equipment has reached a stable point with formal interconnection expected soon. Ford 

Pro has been supporting Automated Load Management for TRUSD and is currently 

developing managed charging and bidirectional charging software to support testing. 

• The Light Duty Fleet V2G project has installed a Fermata FE-15 bidirectional charger 

(V2G) on SMUD’s campus and is being tested using SMUD’s fleet Nissan Leaf and a 

Nissan Leaf on loan from Tokyo Electric Power Company. This charger is UL certified 

with endorsement by Nissan that it does not void their vehicle warranty. Currently 

planning to test Fermata’s new FE-20 bidirectional charger. 

• Continued collaboration with auto OEMs on emerging bidirectional charging products. 

Collaboration with GM includes grant application coordination and planning for a future 

light duty fleet bidirectional charging demonstration. Collaboration with TEPCO, 
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Fermata, and Nissan includes grant application coordination and planning for future 

demonstration of commercial and residential light duty fleet bidirectional charging. 

Energy Efficiency (EE) & Electric Buildings (EB) 

This program area optimizes energy delivery costs and improves grid asset utilization 

through targeted, time-specific energy efficiency and building electrification as well as 

by capturing permanent outcomes in building codes. R&D explores emerging and 

underutilized technologies; working to lower barriers to technology adoption. 

Key Achievements: 

• Statewide, 32 - 120V Heat Pump Water Heater (HPWH) installations were monitored 

and found to save money and time compared to standard 240V HPWH installations on 

average, primarily due to reduced electrical interventions. 

• Staff completed phase 1 of the Home Infrastructure Planning project, creating a process 

for collection and cleaning of data sourced from inside and outside SMUD. Staff 

transition delayed the launch of phase 2 until Q3 2023, which will conduct analysis to 

develop tools and forecasts to help distribution planners and customers make optimal 

decisions regarding utility service upgrades supporting residential electrification. 

Load Flexibility 

This program supports cost-effective, reliable, scalable flexible resource growth to serve 

future grid needs. R&D determines functional, operational and market viability of flexible 

loads to align supply and demand, give customers bill management options, improve air 

quality, and reduce carbon emissions. 

Key Achievements: 

• SMUD launched the My Energy Optimizer, Partner level, in June 2022. The pilot is 

ahead of plan with over 13,000 thermostats enrolled. SMUD is working with the vendor 

on staggered dispatch of thermostats, to attempt to create a steadier, more predictable 

load shed during events. Recruitment for Partner+ begins this fall, targeting customer-

owned and sited battery storage to operate a Virtual Power Plant, maximizing value to 

customers and benefitting grid operations. 

• Smart inverters allow utilities to monitor residential PV and storage (potentially as an 

alternative to generation submeters) and provide control functionality to assist in grid 

support. This project will test smart inverter connection via two pathways: direct 

connection and through vendors/aggregators. Direct connection will assist in 

development of the DERMS, while the vendor/aggregator pathway leverage OEM and 

aggregator relationships to establish pilot access agreements to a broader range of 

smart inverters. Data analysis for the direct connection pathway is underway with testing 

for the vendor/aggregator pathway to initiate soon. 

Thermal Transition 

R&D pursues innovative grid, storage and generation solutions to facilitate SMUD’s goal 

of zero carbon by 2030 and accelerate interconnection of grid-connected systems and 

devices to ensure safe and efficient operation. This program supports system reliability 
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and reducing emissions through alignment of DERs and zero-carbon generation with 

grid needs. It seeks to improve grid reliability through reduced outage frequency and 

duration; control of the distribution system, voltage and frequency variations, and 

overload conditions; and optimize grid benefits of DERs through advancing integration 

standards and coordinated automation. 

Key Achievements: 

• The Lithium-Ion 4 MW / 8 MWh utility-scale storage battery at the Hedge substation 

supports the StorageShares program and SMUD’s goal of adding 1,100 MWs of battery 
capacity by 2030. Proximity to the Sacramento Power Academy training facility will foster 

opportunities for workforce development in battery storage operations. We declared 

Commercial Operations Date early this year and continue to troubleshoot operation and 

seek performance enhancements. Performance benchmarking and use case testing to 

begin late 2023. 

• The ESS Phase 1 demonstration will deploy 4 MW / 32 MWh of Long Duration Energy 

Storage (LDES) iron flow batteries. This project will compare the reliability and uptimes 

of LDES and Lithium-Ion batteries as part of SMUD’s partnership with ESS. Two ESS 

battery models will be tested: the Energy Warehouse and Energy Center. Construction 

of 6 Energy Warehouses has been completed at the Hedge Power Academy. Site 

Acceptance Testing is in process with use case and performance testing to follow. 

• Renewable Natural Gas (RNG) and Green Hydrogen remain the leading alternative fuel 

candidates to convert and decarbonize thermal generation fleet operations longer term. 

Mote, in collaboration with SMUD, was awarded $500k by the CA Department of 

Conservation Forest Biomass to Carbon-Negative Biofuels Pilot Program. This project 

intends to use waste biomass from clearing the UARP transmission corridor for 

Thermochemical conversion to hydrogen. This grant focuses on site selection, pre-

construction project validation and engineering, community benefits, and Front-End 

Engineering Design for consideration as a project for development. This project ends 

this year and will provide insight on investments needed to supply green hydrogen. 

• The Dynamic Line Rating evaluation tests the achievability and usability of the 

LineVision V3 monitoring system for short-term operational and long-term planning 

decisions regarding transmission lines. The goal is to increase the efficiency of 

transmission asset utilization while maintaining reliability. Data analysis has been 

completed for one years’ worth of data on one of the UARP transmission lines with 

business case evaluation underway to decide whether to operationalize this technology 

and pursue targeted deployment on other transmission lines. 

Climate Change 

This program provides technical, economic, and policy expertise on climate change and 

impacts to SMUD territory. It compliments SMUD’s Zero Carbon Plan and aligns with 

our board direction to address climate vulnerabilities, and we partner with our customers 

and community on mitigation opportunities and regenerative, net positive projects. 

Key Achievements: 
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• Carbon Farming and Ecosystem Service Research is a four-year study aiming to restore 

California prairie under PV panels at Rancho Seco II. The project is evaluating the use of 

native pollinator plant species to reduce operational costs associated with vegetation 

management, erosion control and fire protection at utility solar sites, quantifying the 

impact on the power production of the PV system, and measuring the carbon captured 

and sequestered in the soil by these plants. 

Enterprise-Wide Innovations 

While SD-10 innovation goals are met by R&D research programs, additional notable 

achievements occurred across SMUD supporting progressive customer offerings. 

• The Innovation program at SMUD is evolving to focus on identifying and tracking 

strategic partnerships with local and regional community members and vendors from 

around the world to bring technology to scale that solves for SMUD's 2030 zero carbon 

objective. Interactions with 20 vendors are currently being tracked in 2023. 

• IT’s Energy Trading and Contracts (ET&C) is leveraging Python technology to automate 

regression testing of SMUD’s PCI Energy Solution's resource optimization system. 

Upgrades occur twice a year, totaling 600 hours of testing. To date, 20% of the manual 

regression tests around product customizations have been automated. 

• ET&C completed a Container orchestration proof of concept to reduce maintenance and 

improve reliability using a serverless cloud architecture for 100+ Docker microservices. 

• DERMs Phase 1 and ADMS development is complete, implemented Q3 2022. DERMS 

Phase 2 development and building the QA DERMS test system is complete. DERMS 

Phase 3 design completed, continuing development of the core DERMS system 

functionality. SolarEdge and Virtual Peaker are continuing to integrate their systems into 

DERMS. DERMS Phase 2 and 3 are planned to go-live together September 2024. 

Summary: As SMUD shifts to implementation of the 2030 Zero Carbon Plan, R&D has 

ramped up support for thermal transition and load flexibility technologies and business 

models, focused on energy storage and electric transportation, while continuing to 

advance research in climate change. These innovations help mitigate grid infrastructure 

impacts, maintain customer choice and offer new solutions toward a low carbon future. 

Our diverse portfolio helps maintain long-term competitiveness and balance risk with 

potential environmental and economic benefits, ensuring community benefits. 

4) Challenges: 2023 continued in a primarily remote work environment with increasing 

physical attendance on site throughout the year. Vigilance remains due to the ongoing 

health impacts of COVID-19, and concern about supply chain and inflationary impacts. 

The R&D team was reorganized as part of the Strategic Partnerships and Grants team 

to better reflect the integration of R&D with partnership and external funding 

opportunities. Staff resources were focused on providing subject matter expertise for 

efforts supporting zero carbon by 2030, balanced between grant planning, acquisition 

and delivery to reduce SMUD’s cost for R&D and project planning and implementation. 

5) Recommendation: Recommend the Board accept the SD-10 Monitoring Report. 
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SD-10 Innovation 2022 Board Monitoring Report 
Appendix 

Table 2: R&D Projects 

Research 

Program 
ID Project Name Project Description SD-10 Benefits Start Date End Date Ward 

Building 

Electrification 120 

Home 

Infrastructure 

Planning Phase 2 

This project will develop a Residential End State model to provide 

load growth insights and intelligence to optimize decision-making for 

distribution system upgrades, recommend program offerings, and 

estimate the likely costs of full electrification due to panel upgrades 

and distribution grid upgrades. 

The main goal is to reduce the costs incurred by SMUD and our 

residential customers as they electrify their homes 

decarbonizing our district. This will help to reduce future rate 

increases expected from the 2030 Zero Carbon Plan and it will 

accelerate our decarbonization transition of residential homes. 5/1/2023 12/29/2023 All 

Building 

Electrification 72 

120V Heat Pump 

Water Heater 

Field Trial 

Conduct a statewide field trial of 120V heat pump water heaters, to 

ensure their performance meets the needs of customers, and to 

investigate typical installation costs and technical hurdles. Water 

heating and space heating together account for two thirds of 

residential energy usage in the US therefore should be included in 

any plan to decarbonize the built environment and by installing 120V 

HPWH, panel upgrades may be avoided. 

SMUD will be one of the first utilities nationally to deploy 120V 

HPWH as part of a program. In parallel with introducing this 

new technology without delay, SMUD is testing its effectiveness 

in the field, in order to make course corrections to the 

technology and program delivery as needed. Assuming the 

study results are favorable, these updated to SMUD existing 

program will be made in early 2024. 4/27/2021 7/31/2023 All 
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67 

Building 

Electrification 

St. Francis Manor 

Central HPWH 

Study 

SMUD staff monitored the performance and benefits of converting a 

gas powered (boiler) domestic hot water system to a heat pump 

water heater (HPWH) driven system and found that primarily due to 

incorrect flows/piping of the water flow and the addition of a kitchen, 

there was insufficient hot water to serve demand throughout the 

year. However, simple solutions have been identified (adjust the 

direction of the water flow and install a dedicated HPWH for the 

kitchen) to meet the customer's needs and deem this project a 

success. 

Confirm the realized savings and benefit of replacing existing 

boiler and gas-powered hot water systems in a central plant 

with a HPWH with small gas backup, which will inform 

replacements for the 50-100 similar commercial sites within 

SMUD territory that could electrify the hot water system. 4/1/2021 9/30/2023 5 

65 

Building 

Electrification CalTF 

Co-funding CalTF's development of the eTRM (Electronic Technical 

Resource Manual) as the basis for IOU EE program deemed 

measure savings. The eTRM adds functionality for POUs to use the 

available data and transition to transparent accounting of savings, 

including Carbon savings. POUs can set different baselines for 

measure savings than the IOUs. 

SMUD will benefit from a centralized California eTRM online 

repository for all statewide deemed measures. The platform will 

ensure the accuracy, transparency, and accessibility of all 

deemed measure values, supplementing our current approach 

of conducting M&V studies every three years. 1/1/2018 12/31/2022 All 
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Building 

Electrification 112 

Home 

Infrastructure 

Planning (Phase 

I) 

Phase I leverages historical SMUD single-family electrification 

programs data to understand drivers for service panel upgrades. 

Collaboration with SMUD IT will generate Machine Learning 

predictions based on building attributes, customer demographics, 

and existing infrastructure. In later phases, these predictions will be 

the basis for customer engagements on building electrification, 

incentives programs, and predictive distribution planning. 

Generating insights about infrastructure upgrades for SMUD 

distribution planners, electrification program designers, and 

SMUD Customers. The innovative tools produced in this project 

will help scale programs and optimally allocate resources 

towards 2030 ZCP goals. 10/22/2021 11/25/2022 All 

Climate 

Change 64 

Carbon Farming 

and Ecosystem 

Service Research 

at RSSII 

Conduct field experiments at Rancho Seco to research ecosystems 

and evaluate the use of native species/pollinators to reduce the 

operational costs associated with vegetation management, erosion 

control, and fire protection. The project will explore the effects of 

vegetation and panel layout on PV generation and soil carbon. 

The project will help identify and demonstrate strategies to 

integrate ecosystem services and agricultural value into large 

scale solar projects, helping to mitigate their environmental 

impact and build public support for their continued construction, 

assisting SMUD in achieving the 2030 ZCP. 1/30/2021 1/30/2026 2 

Climate 

Change 109 

Natural 

Refrigerant 

Incentive Pilot 

Program 

Provides incentive for customer natural refrigerant systems, 

replacing super-polluting conventional refrigerants with high global 

warming potential. SMUD's first incentive program based on GHG 

reduction, not kWh savings. Monitored field pilots are underway at 

Grocery Outlet and Raley's stores in Sacramento. 

DEED grant funding ($125K) was secured to support the 

Grocery Outlet project and technology transfer. First of its kind 

for the utility industry, this program demonstrates SMUD's 

leadership in leveraging relationships with our customers to 

help them save money and reduce GHG emissions in the 

region. 1/1/2018 12/31/2022 All 

Electric 

Transportation 20 

Twin Rivers 

Commercial 

Managed 

Charging (V1G, 

V2G) 

Incorporate electric school buses and light duty vehicles to evaluate 

the effectiveness of managed charging and vehicle-to-grid 

capabilities to balance impacts on customer and utility electrical 

distribution and create value through grid services. 

V1G findings will support smart charging applications which can 

mitigate customer charging costs and support grid 

management and deferred infrastructure upgrades. Reduce 

grid impacts, reduced customer infrastructure build-out cost, 

wholesale energy or capacity cost avoidance, and mirror 

characteristics of stationary storage using V2G. 1/30/2021 9/30/2024 5 

This project will build off the electric school bus project with Twin 

Rivers Unified School District. We will demonstrate and test Reduce grid impacts, reduced customer infrastructure build-out 

Electric V2G Commercial Automated Load Management, Managed Charging, and Vehicle to cost, wholesale energy or capacity cost avoidance, and mirror 

Transportation 107 Expansion Grid functionality with electric school buses and other capable EVs. characteristics of stationary storage using V2G. 1/1/2022 12/30/2024 All 
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Electric 

Transportation 114 V4AMERICA 

SMUD, GM and CMC are partnering to plan and deploy GM's EV 

fleet management solution to help reduce impacts to the grid 

through managed charging and vehicle to grid (V2G) dispatch. 

This is a unique opportunity for SMUD to work with an 

automaker OEM in developing and piloting their charge 

management software. Effective charge management and 

Vehicle to Grid (V2G) dispatch has the potential to mitigate 

millions in grid infrastructure upgrades to support electrification 

of personal vehicles and commercial fleets over the coming 

decade. 1/1/2023 9/30/2025 All 

Electric 

Transportation 15 

Zeus Electric 

Truck 

Deployment 

Collaboration with the California Mobility Center and Zeus Electric 

Chassis to deploy and test five Medium-Duty Electric Vehicles. Five 

unique configurations of the Zeus truck will operate in SMUD’s fleet 
to study the performance, duty-cycle, and costs associated with 

utilizing electric trucks. 

Inform both SMUD operations and customers of the challenges 

and benefits of fleet electrification. This project synergizes with 

the launch of the California Mobility Center which will support 

local economies and improve health and safety in DACs. 1/3/2023 6/30/2023 All 

Electric 

Transportation 97 

ChargeReady 

Community 

In early 2022, SMUD was awarded the CEC’s Reliable, Equitable, 

and Accessible Charging for multi-family Housing (REACH) grant 

(GFO-21-603) to deploy charging infrastructure to multi-family 

housing units (MFHs) in underserved communities. The main goal 

of the project is to develop a technical and business model to inform 

future deployments and disseminate knowledge in the 

industry. Project partners include Mutual Housing and the 

SMAQMD. The project team will install at least 108 Level II handles 

at up to 10 locations in Sacramento, utilizing SMUD’s eFuel program 
for design and construction. OLD description: ChargeReady 

Community is the Sacramento region's replicable, equity-first EV 

charging solution for multi-family housing (MFH). Powered by 

Sacramento Municipal Utilities District (SMUD) and in partnership 

with community-based organization (CBO) and site host Mutual 

Housing California (Mutual Housing) and Sacramento Metropolitan 

Air Quality Management District (SMAQMD), ChargeReady 

Community will deploy a pilot model that transitions EV charging in 

under-resourced communities from inaccessible amenity to 

expected, critical infrastructure. 

Help SMUD better understand the challenges and opportunities 

of deploying EVSEs in multi-unit dwelling in underserved 

communities, helping SMUD advance the adoption of electric 

transportation, which contributes to GHG emissions reductions, 

and promoting equity in transportation. 5/11/2022 6/30/2025 All 
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Help create an e-Mobility hub for different modes of transportation, This is a novel project and transportation facility concept. It 

such as taxis, Uber, Jump, buses, etc. It will also include EV includes electric and fuel cell vehicles, including an electric 

Electric Del Paso Mobility charging capability as well as gig cars. The first project in execution shuttle, EV charging, shared vehicles, electric micro-mobility 

Transportation 17 Hub is the Del Paso Mobility Hub. (ebikes and electric scooters) and transportation services. 9/1/2022 8/31/2023 5 

Electric 

Transportation 104 

Light Duty Fleet 

V2G 

This project will test and demonstrate V2X functionality on campus 

with capable fleet vehicles such as the Nissan Leaf and Ford F150 

Lightning. We hope to understand interconnection process, 

installation requirements, and V2X functionality through this project 

before proposing a larger scale pilot. 

Informed deployment of light-duty V2X will reduce grid impacts 

and customer infrastructure build-out costs. LDV fleet 

management can also offer wholesale energy or capacity cost 

avoidance, and mirror characteristics of stationary storage. 1/1/2022 12/31/2023 All 

Electric 

Transportation 22 

Residential 

Managed EV 

Charging (V1G) 

Actively manage residential EV charging times and peak power 

consumption. Managed EV charging can enable deferment of 

distribution system upgrades, smooth the duck curve, reduce 

renewable generation curtailment, and provide import and export 

arbitrage opportunities. 

Benefits include reduction of the financial risks associated with 

transportation electrification, specifically by mitigating the risk of 

overloading electrical distribution infrastructure. Another 

secondary benefit is to better align energy delivery for charging 

with low-cost energy supply. 10/1/2021 12/30/2024 All 

Electric SMUD-Owned Operation and maintenance of SMUD's public level 2 and DCFC Increase EV adoption by having publicly available working 

Transportation 24 EVSE charging stations. charging stations in high trafficked areas. 1/1/2014 12/31/2027 All 

Project will deploy 29 ESS Energy Centers at Hedge Solar Farm. This field demonstration will test the reliability and technical 

These centers will be 3.55 MW/28.4 MWh of long duration energy parameters of the ESS long duration flow batteries in 

Energy ESS Flow Battery storage. The project will test the reliability and uptimes for comparison to lithium-ion batteries as well as the ability to scale 

Storage 119 R&D comparison of LDES and Lithium-Ion batteries. up to larger installations of 200MW. 5/1/2023 7/1/2026 3 

Hedge 4 The operation and testing of the Hedge Lithium-ion battery will 

MW/8MWh inform the installation and direction of SMUD's future battery 

Energy Monitoring and Operation of a 4 MW / 8 MWh utility-scale storage battery to test projects as they ramp up to meet the 2030 plan of ~3000MW of 

Storage 122 Maintenance different operational modes and grid interactions. renewables and storage. 1/20/2023 1/19/2025 3 

Energy 

Storage 6 

Hedge Utility-

Scale Battery 

Deployment and operation of a 4 MW / 8 MWh utility-scale storage 

battery to test different operational modes and grid interactions. 

The Hedge Battery supports the StorageShares program and 

SMUD’s goal of adding 1,100 MWs of battery capacity in the 

coming decade. Proximity to the Sacramento Power Academy 

training facility will foster opportunities for workforce 

development in battery storage operations. 3/1/2019 8/31/2023 3 
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Energy 

Storage 5 

Residential 

Energy Storage 

Programs 

Continuation of Residential BTM energy storage systems including 

Commitment to Operate, Smart Energy Optimizer, and 

PowerMinder. Study of these systems will answer research 

questions regarding how customers respond to dispatch models, 

what communication standards could promote battery manufacturer 

relationships and data communication quality. 

Residential BTM energy storage are customer-facing 

innovations that will provide resilience and system benefits to 

customers and SMUD alike. This work will inform future pilots 

including Multi-DER and Capacity Contracts VPPs. 1/1/2021 12/31/2023 All 

Partner with schools to install eight battery energy storage units at Support local workforce development by developing a battery 

Energy Sunverge in high schools or colleges to provide early hands-on education of energy storage curriculum and installing battery energy storage 

Storage 29 Schools battery energy storage systems. system at educational institutes. 1/1/2021 8/21/2023 

Energy 

Storage 87 

LDES Market & 

Technology 

Report 

This project will perform detailed technology and cost 

characterization of Long Duration Energy Storage (LDES) 

technologies. Existence of developers, suppliers, cost and 

performance characteristics, market of LDES options and the 

techno-economic feasibility of adopting and implementing LDES will 

be considered. Perform an assessment of the viability and adoption 

of LDES that provide compelling features that help mitigate the 

issues associated with variable and intermittent renewables by 

improving its dispatchability and help meet or exceed SMUD’s Zero 

Carbon Plan (ZCP). Investigate current, planned and potential LDES 

technologies that will provide highest values to SMUD. Perform 

comparative analysis of viable LDES technologies, discuss pros & 

cons, along with attributes for next steps that will meet or exceed 

ZCP. 

Empower SMUD planners to make confident technology 

decisions along the flexible path to zero carbon. These 

technologies will provide grid stability and predictable electricity 

prices for SMUD customers. 4/29/2021 4/29/2023 All 

Generation 

and 

Sequestration 34 

Dairy Digesters 

eRIN 

Applications 

Develop and submit the biogas‐to‐electricity pathway applications 

for Van Steyn, Van Warmerdam and New Hope dairy digesters 

under the Renewable Fuel Standard (RFS) for electricity Renewable 

Identification Number (eRIN) credits, generated when electricity 

produced from dairy digester biogas is used to charge electric 

vehicles in SMUD service territory. 

The use of eRIN credits could unlock $0.12/kWh to $0.33/kWh 

of electricity generated for electric vehicle charging. This legal 

and financial innovation offer sound investment into biofuels 

production and carbon-negative transportation for electric 

vehicles. 1/1/2021 12/31/2023 7 

Expand DER planning and modeling tool that assesses carbon 

Generation reduction/savings, budgeting, portfolio optimization, cost Provide hourly forecasting of load shapes, evaluate carbon 

and effectiveness and load forecasting to include EE, Load flexibility, ET impacts and cost effectiveness for programs. Provides insights 

Sequestration 55 DER Carbon Tool solar PV and battery storage measures. about DER valuation and the attribution of GHG reductions. 11/1/2020 12/31/2023 All 
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Generation 

and 

Sequestration 91 

Hydrogen Blend 

Collaborative 

Research 

Address the barriers on pipeline materials compatibility and 

degradation related to the blending of hydrogen into natural gas 

pipelines, a concept referred to as HyBlend. SMUD will provide data 

and serve as one of the injection points of H2. The data that will be 

provided will be analyzed to quantify the costs and opportunities of 

H2 production and integration into the natural gas system. 

The HyBlend project will specify the role Hydrogen can play in 

the transformation of SMUD’s thermal generation. HyBlend is a 

leading fuel choice that offers benefits for seasonal energy 

storage, resilience, and GHG emissions reductions. 7/1/2021 7/30/2023 All 

Generation 

and 

Sequestration 39 

LCFS Electricity 

Pathways for 

Dairy Digesters, 

Solar and Wind 

LCFS Electricity pathway applications for Van Warmerdam, Van 

Steyn and New Hope dairy digesters, wastewater biogas and 

wind/solar that perform carbon intensity life cycle modeling, 

certification, verification, monetization, and reporting for LCFS 

credits to charge electric vehicles in SMUD territory. This initiative 

stimulates revenue generation, supports the growth of electric 

transportation and advanced renewable generation and helps 

achieve carbon zero target goal. 

At full utilization of the 30 dairies and 14,000 cows in SMUD 

territory, the dairy digesters could offset a minimum of 70,000 

Metric Tons of CO2 per year, while garnering $12.6 Million per 

year in LCFS credits. In 2021, Van Warmerdam and Van Steyn 

reduced 7,856 MT of GHG worth $1.2M LCFS. This project 

also proved the financial viability of Zero Carbon Intensity (CI) 

wind generation, which garnered approximately $1 Million from 

LCFS. 6/1/2019 12/31/2030 All 

NET Power - Key information on the design of Allam-Fetvedt Cycles was 

Allam Fetvedt Participation in the EPRI SDF which will perform research on the learned during this project, along with detailed testing data and 

Generation Cycle (Super Allam Fetvedt Cycle for supercritical carbon capture. The project will performance assessments. The project provided insights on the 

and Critical CO2 yield a technology assessment, value proposition, and analysis of technology and its operations, informing SMUD that it is too 

Sequestration 77 Cycle) Study SMUD-focused applications. early to invest in deployment of this technology. 4/28/2021 12/31/2023 All 

Generation 

and 

Sequestration 124 

TC Biomass to 

Hydrogen 

Production and 

Delivery Facility 

Site Evaluation 

Mote in collaboration with SMUD was awarded $500k by the CA 

Department of Conservation Forest Biomass to Carbon-Negative 

Biofuels Pilot Program. The project motivation has the end goal of 

using waste biomass from clearing the UARP transmission corridor 

for Thermochemical conversion to hydrogen. This grant project will 

focus on candidate site selection, pre-construction project validation 

and engineering, community benefits plan, and begin Front-End 

Engineering Design (FEED) for consideration as a potential project 

for development. 

This project will provide insight on investments needed to build 

a supply of green hydrogen. 1/1/2023 12/31/2023 All 

Grid Evolution 89 Smart Inverters 

This project will test smart inverter connection via two pathways: 

direct connection and through vendors/aggregators. Direct 

connection will assist in development of the DERMS, while the 

vendor/aggregator pathway leverage OEM and aggregator 

relationships to establish pilot access agreements to a broader 

range of smart inverters. 

Smart inverters are new technology that allows SMUD to 

monitor residential PV and storage and provides control 

functionality to assist in grid support. 7/1/2021 3/31/2023 All 
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Test the achievability and usability of Dynamic Line Ratings (DLR) to Increases efficiency of transmission asset utilization while 

Transmission inform short-term operational and long-term planning decisions, maintaining reliability. Advanced line rating methodologies can 

Grid Evolution 45 Line Monitoring using the LineVision V3 monitoring system. result in cost savings and operational benefits. 4/22/2021 12/31/2023 All 

Grid Evolution 101 

EPRI Substations 

SF6 Alternatives 

project 

EPRI conducted high voltage tests on a range of alternatives, to 

study the safe and effective handling, operation, maintenance, and 

disposal of these new alternative approaches, and study the 

tradeoffs utilities will face after implementation. 

Access to insights discovered by EPRI that will help our ability 

to comply with regulations to phase out the use of SF6 gas 

after January 1, 2025. The AirPlus formulation has been 

discontinued and there are now two manufacturers pursuing 

the g3 alternative, with additional research and testing to follow. 9/1/2021 12/31/2022 All 

Load Flexibility 49 

My Energy 

Optimizer Partner 

(Multi-DER VPP) 

This project will research the ability of the proposed solution to 

orchestrate a diversity of qualifying residential customer-sited 

devices to deliver load flexibility needs throughout the year and to 

assess whether it makes sense to continue to scale-up.My Energy 

Optimizer (MEO) give aggregators control of residential customers 

thermostats and battery systems to deliver load flexibility needs 

throughout the year. Should the research result in favorable findings, 

these offerings will become reliable assets that grid can depend on 

when load needs to be shifted. 

Upon successful completion of the Multi-DER VPP, SMUD will 

have a guaranteed, load flexible residential program. This load 

will be integrated with the DERMS and allow SMUD to operate 

as required for business needs (EIM/RA/Emergency).Assuming 

these offerings result in consistent reliable load shifts, it will be 

incorporated into SMUD DERMS to allow SMUD to operate as 

required for business needs (EIM/RA/Emergency). 1/5/2021 12/31/2024 All 

Load Flexibility 69 

EnergyKit HEMS 

field demo 

Ynventive, CLTC, Panasonic and SMUD have partnered to install 

the EnergyKit home energy management system into eight 

residential homes and evaluate it's performance managing 

residential loads in response to price signals and demand 

thresholds. 

Assuming the EnergyKit EMS performs as expected, it could 

enable customers to reliably shift their loads due to price 

signals and provide an alternative to panel upgrades for 

capacity constrained customers interested in electrification. 4/30/2021 9/30/2024 All 

Table 3: Enterprise-Wide Initiatives 

Initiative Name Initiative Description Initiative Benefits Start Date End Date Ward 

Strategic Partnerships 
(formerly “Innovation 
Program”) 

The Innovation program at SMUD is evolving to focus on identifying and 
tracking strategic partnerships with local and regional community members 
and vendors from around the world to bring technology to scale that solves 
for SMUD's 2030 zero carbon objective. Interactions with 20 vendors are 
currently being tracked in 2023 

Coordinate interactions across SMUD with external vendors offering 
new products and solutions that support SMUD in achieving our 
2030 Clean Energy Vision. Reduce staff time spent responding to 
shotgun meeting requests from prospective vendors. 

2023 Ongoing All 

Automated regression 
testing 

IT’s Energy Trading and Contracts team is leveraging Python technology to 
automate regression test of SMUD’s PCI Energy Solution's resource 
optimization system. 

Upgrades occur twice a year for a total of 600 hours of testing. To 
date, 20% of the manual regression tests around product 
customizations have been automated. 

2023 2023 All 
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Container orchestration 
proof of concept 

IT’s Energy Trading and Contracts team leveraged a serverless 
architecture in the cloud to implement a Container orchestration proof of 
concept for SMUD’s Docker microservices. Containers combine an app 
plus its configuration and dependencies into a single, independently 
deployable unit. 

Containers are an excellent fit for bundling and deploying 
independent microservices. This approach will reduce the 
maintenance and improve reliability of SMUD’s 100 plus Docker 
microservices (computer applications). 

2023 2023 All 

DERMS Strategic business partnership with OSI to develop a Distributed Energy 
Resource Management System whereas SCADA and behind the meter 
resources can be used to solve distribution constraints, participate in the 
market, and manage flexible loads. 

Leverage DER capabilities to meet economic objectives, peak load 
reduction, local constraint issues, deferred infrastructure investment, 
and grid optimization. As OSI’s partner, SMUD shares revenue from 
future sales. 

2018 2028 All 

ADMS Implement a real-time Advanced Distribution Management System (ADMS) 
Platform (DMS and D-SCADA) to improve management and control of  
distribution system, enhance distribution operations functions, optimize 
distribution system and improve forecasting accuracy. 

ADMS is the foundation to support providing SMUD’s Distribution 
System Operations a 360 view of distribution and is required to 
support future DERMS Phases. 

2018 2022 All 
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SSS No. BOARD AGENDA 
DPG 23-074 ITEM 

STAFFING SUMMARY SHEET 

Committee Meeting & Date 

ERCS – 10/18/2023 
Board Meeting Date 

10/19/2023 

TO TO 

1. Lora Anguay 6. 

2. Claire Rogers 7. 

3. Frankie McDermott 8. 

4. Suresh Kotha 9. Legal 

5. Brandy Bolden 10. CEO & General Manager 

Consent Calendar X Yes 
No If no, schedule a dry run 
presentation. Budgeted X Yes 

No (If no, explain in Cost/Budgeted 
section.) 

FROM (IPR) 

James Frasher 
DEPARTMENT 

New Business Development 

MAIL 
STOP 

EXT. 

6082 
DATE SENT 

9/25/2023 
NARRATIVE: 

Requested Action: Accept the monitoring report for Strategic Direction SD-19, Diversified Business. 

Summary: The purpose of this meeting is to facilitate a discussion with the SMUD Board of Directors on Strategic 
Direction SD-19, Diversified Business. The presentation will briefly summarize SMUD’s technology 
partnerships, community choice aggregator services and grant initiatives. 

Board Policy: Strategic Direction SD-19, Diversified Business. 
(Number & Title) 

Benefits: The Zero Carbon Plan requires the development of New Technology and Business Models to be 
successful. The guidance from SD-19 encourages consideration of partnerships and business models 
to help accelerate solutions, programs and technologies that are near market ready to transition to full 
commercialization. Collaboration with technology and industry partners creates mutual benefits for both 
SMUD and partners. SMUD’s industry leading Zero Carbon Vision allows technology and solutions to 
be quickly evaluated in real-world conditions. Early collaboration with technology partners can provide 
long-term benefits through preferred technology pricing at scale, revenue growth and improved access 
to technology in a supply chain constrained environment. 

Cost/Budgeted: Contained within internal labor budget. 

Alternatives: Provide information via written report through the Chief Executive Officer and General Manager. 

Affected Parties: SMUD Customers, SMUD employees, peer utilities, community partners and technology developers. 

Coordination: Evaluation of Diversified Business initiatives are cross cutting across the entire enterprise. 

Presenter: James Frasher, Manager, Economic Development and Partnership 

Additional Links: 

SUBJECT ITEM NO. (FOR LEGAL USE ONLY) 
SD-19, Diversified Business Board Monitoring Report 

ITEMS SUBMITTED AFTER DEADLINE WILL BE POSTPONED UNTIL NEXT MEETING. 

SMUD-1516 1/16 Forms Management Page 0 



  

 

      

    

  
  

      
   

 

 

        
   

  

 

 

SACRAMENTO MUNICIPAL UTILITY DISTRICT 

OFFICE MEMORANDUM 

TO: Board of Directors DATE: September 28, 2023 

FROM: Claire Rogers CR 9/28/23 

SUBJECT: Audit Report No. 28007601 
Board Monitoring Report; SD-19: Diversified Business 

Internal Audit Services (IAS) received the SD-19 Diversified Business 2022 
Annual Board Monitoring Report and performed the following: 

• Selected a sample of statements and assertions in the report for review. 

• Interviewed report contributors and verified the methodology used to 
prepare the statements in our sample. 

• Validated the reasonableness of the statements in our sample based on 
the data or other support provided to us. 

During the review, nothing came to IAS’ attention that would suggest the items 
sampled within the SD Board Monitoring report did not fairly represent the source 
data available at the time of the review.  

CC: 

Paul Lau 



        

 

  
  

 
  

 
 

 

  

   

  

 
 

  
 

 
  

 

  
   

    
     

   
   

 

DRAFT 

Board Monitoring Report FY 2022 
SD-19, Diversified Business 

1) Background 

Strategic Direction SD-19 states that: 
Broadening and diversifying the products and services that SMUD offers is a key value. 
The desired results are to: a) generate new revenues that contribute to SMUD’s long-
term financial health; b) spur the creation of innovative products and services; c) 
capture the value of SMUD’s brand and intellectual property; d) better leverage and 
optimize SMUD’s assets; and e) enable SMUD to continue to attract and retain a 
talented workforce. 

Therefore: 

a) SMUD shall broaden and diversify its lines of business, which may include: 
i) Being an external service provider; 
ii) Expanding wholesale energy market opportunities; 
iii) Capitalizing on intellectual property and assets to develop products and 

services either solely or through strategic partnerships; 
iv) Selling products and services aligned with SMUD’s purpose and Strategic 

Directions. 

b) SMUD shall ensure any new lines of business: 
i) Benefit SMUD’s customers and our community; 
ii) Achieve a balanced, diversified portfolio of rewards and risks; 
iii) Create economic value without compromising SMUD’s financial health; 
iv) Do not pose unreasonable risk to SMUD’s reputation; 
v) Align with, leverage, and optimize SMUD’s strengths, assets and expertise; 
vi) Position SMUD for the future. 

2) Executive Summary 

a) The 2030 Zero Carbon Plan has positioned SMUD as a leader in the utility 
industry. The Diversified Business portfolio utilizes that leadership position to 
build revenue generating partnerships with technology developers, pursue 
external funding (grants) to support innovation and partnership, enable 
technology solutions to become fully commercialized through real world pilots 
and demonstrations, and provide services to other organizations to support their 
decarbonization efforts. 

b) SMUD is in compliance with SD-19, Diversified Business. 

c) Eliminating the final 10% of emissions from SMUDs energy supply requires the 
development of new technology and business models. External funding allows 
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SMUD to accelerate the pursuit of partnerships and emerging technologies that 
are necessary to reach zero emissions. Without external funding many these 
pursuits could become cost prohibitive. 

External Funding (2022) 
Total SMUD Project 

Costs 
Funds Awarded to 

SMUD 
SMUD Cost Share 

$15,177,496 $9,193,211 $5,984,285 

Grant funding also supports workforce development and training initiatives that 
help develop a talented workforce with the skills necessary to support building 
and maintaining a zero carbon economy. 

d) Partnership benefits to SMUD may include revenue sharing agreements, 
intellectual property development, future pricing commitments, service based 
payments and/or partner commitments to regional investment. Partners benefit 
from SMUDs zero carbon leadership, subject matter expertise and collaboration 
on real world pilots and full-scale demonstrations. 

Strategic Partners and Revenue Generating Relationships 
Partner Area of Focus 

Open Systems 
International, Inc. (OSI) 

ADMS / DERMS 

ESS Inc. Long Duration Energy Storage 
Swell Energy Virtual Power Plant Aggregator 

California Mobility 
Center 

Mobility Innovation and Workforce 
Development 

GridX Data analytics and customer 
information platform developer 

Simple Energy 
(Uplight) 

Customer engagement and load 
flexibility 

Smart Energy Water 
(SEW) 

Customer Experience Platform 
Development 

Community Choice 
Aggregators 

Community Choice Aggregation 
services 

Portfolio Revenue 
2022 Gross Revenue 2022 Costs 2022 Net Revenue 

$10,456,183 $9,294,409 $1,161,774 

3) Additional Supporting Information 
a) Additional funding 

Funding is most often pursued through grants, however this category is not 
limited to grants. SMUD considers foundation funding, disaster recovery funds, 
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state and federal funding allocations and other sources of funding in this 
category. Descriptions of 2022 funding are listed in Appendix A. 

b) Community Choice Aggregator Services 
SMUD currently provides services to (5) community choice aggregators. Specific 
details on these CCA’s are listed in Appendix B. 

c) Technology and Industry Partners 
Diversified business is often an outcome of technology and industry partnerships. 
These relationships often build on the successes of individual pilots, projects, or 
other innovation initiatives. Specific details of projects and innovation are outlined 
in the SD-10, Innovation monitoring report. Additional strategic partnership 
details are included in appendix C of this report. 

4) Challenges 
a) The inflation reduction act along with other recent economic drivers has created 

an environment with significant opportunities to pursue external funding. That 
environment alongside SMUD’s leadership position in pushing towards zero 
carbon has created a significant number of potential opportunities and 
partnerships to consider. The prevalence of funding opportunities and the volume 
of companies with a desire to work with SMUD create challenges in filtering 
through the volume of opportunities in pursuit of the best opportunities. Strategic 
partnerships are often made more complex due to involving technologies that are 
not fully commercialized or market ready. This combination of technology 
maturity and the broad scope of funding opportunities means that SMUD must be 
highly selective in choosing who to partner with and which funding opportunities 
to pursue. 

Developing the correct portfolio of grants and partnerships is critical to meeting 
the direction of SD-19. Pursuing too many initiatives in parallel can result in a 
lack of support on the most important areas of focus. Additionally, it is critical that 
the efforts pursued have strong alignment with each other and the overall zero 
carbon plan. 

b) The long-term economic benefit from strategic partnerships begins with the 
impact that work can have on our community and the elimination of carbon from 
the electrical system. Benefits beyond those local value streams, especially 
recurring revenue, require development and delivery of long-term business 
models. The time it takes those business models to develop and evolve can be 
highly variable. Due to the long-term uncertainty of new revenue models SMUD 
first verifies that partnership pursued under SD-19 will benefit SMUD customers 
and our community prior to considering long term revenue generation. 

5) Recommendation 
It is recommended that the Board accept the Fiscal Year 2022 Monitoring Report for 
SD-19, Diversified Business. 
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Appendix A 

External Funding Project Descriptions 

1) SMUD Neighborhood Electrification Project: This project will build on years of 
energy efficiency, weatherization and electrification work for customers most in 
need, focusing on one of the most under-resourced neighborhoods in the 
Sacramento region –Meadowview. This project will provide clean energy 
technology for up to 300 single family homes in the same neighborhood, aiming 
for full electrification of homes when feasible and cost-effective. Families residing 
in these homes will benefit from better indoor air quality, lower utility bills, and 
lower financial stress associated with failure of older existing appliances. When 
feasible, homes will be EV-ready, so residents will be able to consider acquiring 
an electric car, offering vehicle fuel, service, maintenance, and other cost savings 
for the households, and improvements to regional air quality and contribution to 
meeting statewide GHG reduction goals. 

SMUD will take a holistic neighborhood approach while utilizing many existing 
program processes, resources and partnerships. Electrifying a neighborhood 
may create efficiencies in terms of marketing, outreach, planning, design, 
equipment costs and labor costs. In addition, it helps decarbonize a specific 
under-resourced neighborhood and establishes the neighborhood as a showcase 
for what’s possible in the region, while reducing the energy burden on stressed 
households. 

2) Reach 1.0 – Charge Ready Community: ChargeReady Community is the 
Sacramento region’s replicable, equity-first electric vehicle (EV) charging solution 
for multi-family housing (MFH). Powered by Sacramento Municipal Utilities 
District (SMUD), and in partnership with Mutual Housing California (Mutual 
Housing), ChargeReady Community will deploy a model that transitions charging 
in under-resourced communities from inaccessible amenity to expected, critical 
infrastructure.  

ChargeReady Community’s unique approach will implement streamlined 
installation for both existing and new-construction MFH, no and low-cost payment 
options including solutions for under and unbanked residents, and persona and 
neighborhood-based resources and outreach that build toward EV usage and 
ownership. With SMUD and Mutual Housing California’s ChargeReady Community 
will empower impacted neighborhoods and ensure Sacramento communities are 
livable, resilient, and ready for a low-carbon future. 

3) Forest Biomass to Carbon-Negative Biofuels Pilot Program (MOTE): 
Hydrogen and biofuels have the potential to be significant contributors to grid 
decarbonization. The MOTE projects is designed to evaluate the opportunity to 
utilize biomass from forest management to create hydrogen that can be used to 
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help power future thermal resources period. This project specifically is a study to 
evaluate potential sites and community impact. 

4) BRIC - Microgrid Scoping Project: Inverters and other distributed energy 
resources are continuing to play a larger role in the overall operation of the 
electrical system. The microgrid scoping project is a study to look at the potential 
role those technologies may play to enable microgrids that can be leveraged to 
both support the electrical system and increase resiliency for our community. The 
study will develop a blue print for micro grid planning and development which can 
be leveraged to create resiliency centers. Additionally, the results of this study 
will be leveraged future grant applications and provide insight and guidance for 
future microgrid projects. 
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Appendix B 

Community Choice Aggregator Detail 

Community Choice Aggregation. In 2002, Assembly Bill 117 was passed to establish 
Community Choice Aggregation in the State by authorizing Community Choice Aggregators 
(“CCAs”) to aggregate customer electric load and purchase electricity for customers. SMUD sees 
the growth of CCAs as an opportunity to support organizations with values closely aligned with 
SMUD’s values, while also generating additional revenue for SMUD. CCA programs are 
proliferating in the State thanks to support for expanding renewable energy use and desire for 
local control particularly for electricity procurement. There are numerous CCAs operating in the 
State, and more are anticipated to launch in the future. CCAs are responsible for procuring 
wholesale power, setting the generation rate, and staffing a call center to handle opt-outs and 
questions about the power portfolio. The local investor-owned utility (“IOU”) continues to deliver 
electricity from the electric grid, maintain its electric infrastructure, bill customers and collect 
payments. 

In October 2017, SMUD contracted with Valley Clean Energy (“VCE”). VCE is a joint powers 
agency formed in 2016 by the City of Woodland, the City of Davis and Yolo County to implement 
a local CCA program. The service territory expanded to include the City of Winters in 2021. 

In February 2018, SMUD contracted with East Bay Community Energy (“EBCE”). EBCE is a joint 
powers agency formed in 2016 by the cities of Albany, Berkeley, Dublin, Emeryville, Fremont, 
Hayward, Livermore, Oakland, Piedmont, San Leandro and Union City in Alameda County to 
implement a local CCA program. EBCE expanded its territory to the cities of Pleasanton, Newark, 
and Tracy in April 2021. 

In June 2019, SMUD contracted with Silicon Valley Clean Energy (“SVCE”). SVCE is a joint 
powers agency formed in 2016 by the cities of Campbell, Cupertino, Gilroy, Lost Altos, Los Altos 
Hills, Los Gatos, Milpitas, Monte Sereno, Morgan Hill, Mountain View, Saratoga, Sunnyvale and 
Unincorporated Santa Clara County to implement a local CCA program. 

In October 2022, SMUD contracted with Marin Clean Energy (“MCE”). MCE is a joint powers 
agency formed in 2010 and represents 37 member communities across four Bay Area counties: 
Contra Costa, Marin, Napa and Solano. 

In December 2022, SMUD contracted with Sonoma Clean Power (“SCP”). SCP is a joint powers 
agency that serves Sonoma and Mendocino counties. 
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Appendix C 

Partner List and Description 

1) Open System International, Inc. (OSI): Strategic technology partnership 
to implement and deploy an industry-leading Distributed Energy Resource 

Management System (DERMS). SMUD will receive royalties from future 

sales of the enhanced product suite for DERMs. DERMs Phase 1 and 
ADMS development is complete, implemented Q3 2022. DERMS Phase 2 
development and building the QA DERMS test system is complete. 
DERMS Phase 3 design completed, continuing development of the core 

DERMS system functionality. SolarEdge and Virtual Peaker are continuing 
to integrate their systems into DERMS. DERMS Phase 2 and 3 are 

planned to go-live together September 2024. 

2) ESS Inc.: Agreement to provide up to 200 megawatts (MW) / 2 gigawatt-

hours (GWh) of ESS’ environmentally safe and sustainable long duration 
energy storage solutions. 

The agreement calls for ESS to deliver a mix of its Energy Warehouse™ 
and Energy Center™ long-duration energy storage (LDES) solutions for 

integration with the SMUD electric grid beginning in 2023. SMUD will 

deploy the LDES systems in support of its 2030 Zero Carbon Plan which 
aims to reduce thermal generation, maximize local solar generation, 

provide neighborhood resiliency, and increase social justice and equity. 

LDES is a key component in SMUD’s decarbonization plan, without 
compromising reliability or low electricity rates. 

As part of this multi-year agreement, ESS intends to set up facilities 

for battery system assembly, operations and maintenance support and 
project delivery in Sacramento, creating local, high paying jobs. In 
addition, SMUD and ESS plan to establish a Center of Excellence to 
expand the workforce and knowledge base for LDES technology in 
partnership with higher education institutions. The Center will provide 
advanced LDES technical training, creating a statewide skilled talent pool 

to help build and maintain California’s fast-growing long-duration energy 

storage resources. 

3) Swell Energy: agreement for Swell to act as the aggregator for the My 
Energy Optimizer Partner+ program – a residential customer-driven virtual 
power plant initiative. 
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The initial effort will bring 20 MWh and 10 MW of renewable capacity to 
SMUD by recruiting, installing and aggregating capacity from customers’ 
battery storage systems located in the utility’s service area. The program 
has the opportunity to scale to 54 MWh and 27 MW over the term of the 
partnership. 

4) California Mobility Center (CMC): The CMC is working to create a 
regional technology HUB that focuses on advancing mobility related 
technologies and the workforce needed to support them. The CMC works 
with many regional partners including SMUD to pursue mobility related 
grants, engage with technology companies interested in the Sacramento 
area, identify workforce needs to facilitate transformation of the mobility 
industry and provide community workforce development opportunities. 

5) GridX: SMUD and GridX have partnered to pilot and demonstrate GridX 
technology. These pilots provide a mutual benefit for SMUD and GridX. 
SMUD customers benefit from GridX data analytics to help inform their 
energy decisions. Additionally when these pilots support GridX to expand 
their services to additional clients some of that revenue is shared with 
SMUD to support long term affordability. 

6) Simple Energy (Uplight): Simple Energy has partnered with SMUD to 
operate the SMUD Energy Store. This partnership is a revenue sharing 
agreement that benefits directly from sales on the Energy Store site. 

7) Smart Energy Systems, Inc. dba Smart Energy Water (SEW): SEW is 
a digital platform developer dedicated to solving global energy and water 
crises. SMUD and SEW are Co-developing innovative utility centric 
communication tools such as, customer facing self-service modules, 
payment processing, prepay, eMobility, and advanced analytics for grid 
resilience. These tools support SMUD in our zero carbon journey and may 
generate future shared revenue if the tools are adopted by other utilities. 
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