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[bookmark: Slide_2:_FOCUS_AND_KEY_TAKEAWAYS][bookmark: Slide_3:_MARKET_DRIVERS:__Seachange_in_E]MARKET DRIVERS: Seachange in Energy and Electric Sector Landscape
· Converging Technology, Policy and Market forces putting pressure on legacy regulatory compact to change; Prompting new Market Players to provide electricity-related products, services to commercial and residential customers, increasing market competition; Moving to a “Prosumer and Distributed Energy Future;
· Increasing levels of Variable Renewable Energy and Distributed Energy Resource market penetration stressing traditional system capabilities; Maximize RE Integration, minimize curtailment; Impacts of Inverter-Based Resources; Grid Forming vs. Grid Following;
· Growing Digitalization, Decarbonization, Electrification and Decentralization calling for fundamental changes in regulatory responses to meet new power system, customer and society needs; Project Load Growth, High DER; Moving from central power station load following operation to coordinated multi-resource supply following operation (Duck Curve);
· “Smart Grid” technologies can enable “Transactive” supportive grid design, market design and control engineering (enabling visibility, forecasting and predictability, intelligence, flexibility and event control, and integration of new resources; empowering consumers; accommodating two-way power, information and transactional flows);
· Proliferation of smart devices, applications and systems (nodes of power injection and withdrawal) increasing potential for nodes and systems to interact with Grid and each other, creating need for market mechanisms to coordinate, manage and optimize energy usage, and investment and operational decision-making.

[bookmark: Slide_4:_MARKET_COORDINATION_AND_MANAGEM][bookmark: Slide_5:_RETAIL_MARKET_DEVELOPMENT_TO_SH]RETAIL MARKET DEVELOPMENT TO SHAPE A SMART DER INTEGRATED GRID AND ACHIEVE POLICY GOALS
· Address the Cost-Effectiveness of Retail Market Development: Effectively designed retail markets and cost-reflective pricing/charges (time-differentiated; sufficient locational granularity; technology neutral) can expose the net benefits of DER/Microgrids to bring Flexibility to Generation, Delivery and Use; Maximize Efficiency and Minimize costs of delivering Reliability within a Clean Energy Economy at all time/locational scales, with more efficient Distribution System demands on the Bulk Power System; Align but differentiate Retail and Wholesale Markets to optimize the mix of centralized and distributed resources and support decentralized, distributed, market-driven, hierarchical, security-constrained, optimal economic dispatch;

· Well-designed Retail Markets and Comprehensive, Efficient Pricing/Charges could provide Efficient and Reliable Electricity Services, while expanding the provision and consumption of electricity services: (1) Resource and System Flexibility in Microgrid/DER/VER integration; (2) New Grid Services and Market Products from New Network Uses and New Resources; (3) Leverage customer, third-party market participation to deliver value; (4) Co-optimize multi-actor, multi-resource/systems-based, multi-function and multi-objective investment decision-making;

· Effective Retail Market Design and “Comprehensive” Pricing/Charge approach to value utility system-based investments and operational protocols to drive utility efficiency, reliability and innovation; Customer value creation that supports efficient and reliable grid investments and operations;

· Increase Transparency, Reduce Information Assymmetries, Disseminate Material Information under Information Sharing Protocols and Best Practices that safeguard Privacyand Security.


[bookmark: Slide_6:_BENEFITS_OF_RETAIL_MARKETS_AND_]BENEFITS OF RETAIL MARKETS AND DYNAMIC PRICING
· Retail Market development contributes to building a more flexible, interactive and adaptive grid, that can address distribution system operational issues in integrating variable renewable, distributed resources, microgrids, including demand flexibility; reduce renewable energy curtailment;

· Retail Market transactions can bring demand-side/load management in parity with supply resources to enhance balancing of supply and demand;

· Retail Markets can reduce, shape and modulate peak demand to alleviate grid stresses;

· Reduce Burdens on the Bulk Power System; Optimize local energy to defer costly utility-scale investments, increasing utility system asset utilization, building grid and community resilience;

· Harness the net locational and temporal benefits of multi-use DER and proliferating intelligent devices;

· Enable Community-based decarbonization multipliers, leveraging advanced microgrid, smart technology and EIoT capabilities; stimulating cost-effective higher value applications and performance; maximizing delivery at all time/locational scales;
· Supporting Transactive Energy and Efficient, Comprehensive Pricing could accelerate increasingly dynamic interactions, moving from DR and VPP applications to DERMs and Energy System Platforms for overall electric power system optimization; using market/peer to peer energy trading to limit decarbonization costs and unleash innovative business models, while managing increasing risks;

· Retail Market development can shape a new Market, Customer and Data-Driven Paradigm, moving from legacy focus on Asset Development to Value Creation; and from Commodity to Service Delivery within an Integrated, Dynamic Grid.

[bookmark: Slide_7:_Advanced_Microgrid_System_(AMS)]Scope of Transactive Energy

· Gridwise Architecture Council: “A system of economic and control mechanisms that allows the dynamic balance of supply and demand across the entire electrical infrastructure using value as a key operational parameter.”

· NARUC: : “TE is both technical architecture and an economic dispatch system highly reliant upon price signals, robust development of technology on both the grid side and the customer side, and rules allowing for markets to develop to enable a wide variety of participants to provide services directly to each other” (“peer to peer”). (NARUC Manual on Distributed Energy Resources Compensation)

· TE involves using market mechanisms to identify and enable the provision of efficient, reliable and environmentally sound electricity services sought by utilities, third parties or customers, including “value streams” available from “customer- sited” resources (DR, ES, solar PV, EV, Microgrids, etc.) that are interconnected and interactive with the grid.



[bookmark: Slide_8:_ADVANCED_MICROGRID_“LOCALIZATIO]EVOLVING GRID REQUIREMENTS, NEEDS AND CAPABILITIES

SCE’s Vision to Achieve a Decarbonized Future Grid – Pathway 2045       [image: ]    [image: ]
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RAMPING AND CURTAILMENT
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[bookmark: Slide_12:_TRANSITIONING_to_CAPTURE_“VALU]CPUC DEMAND FLEXIBILITY: CALFUSE TARIFF DESIGN / MARKET SYSTEMS AND PROCESSES

· Principles:  Rate Design Principles; Demand Flexibility Principles;
· Scoping Memo
· Track B Working Groups
· Track A Graduated Income Fixed Charges
· Pilots/Demonstrations
· IOUs, LSEs (CCAs), application to bundled and unbundled customers
· Third Parties (Aggregators, Energy Service Providers, Automation Service Providers, etc.) and evolving New Business Models
· Moving to Dynamic Rate Design and Customer Acceptance/Engagement
· Cross-Walking CPUC and CEC Regulation (Load Management Standards Amendments)
 


[bookmark: Slide_13:_REGULATORY_BARRIERS_TO_REALIZI]REGULATORY BARRIERS TO REALIZING DF/TE BENEFITS
· Legacy System Assumptions: (1) Customers have little role to play in addressing system and ratepayer needs (legacy regime based on one-way power flow, inelastic demand and predictable aggregate demand); (2) Centralized generation and bulk transmission invariably yield cost-effective results;
· Legacy Regulatory Compact’s “Risk/Reward” System: Incents Utilities to deliver a homogeneous commodity, reliably and efficiently, based on investment in capital intensive infrastructure to support a centralized generation and bulk power system in order to achieve economies of scale and provide universal energy access; Rate of return based on capital expenditures tied to meeting unmanaged maximum peak load (profit motivation); Cost recovery based on volumetric sales of electricity (profit achievement); Historical Least Cost Revenue Model;
· Legacy System Structural Bias: Centralized Model, with Fossil Fuel inflexible, Baseload
Design, underwritten by “cost of service” regulation, subject to linear constraints; Utility Distribution System not designed to provide proactive network management in response to dynamically changing market conditions, higher DER market penetrations and associated computational challenges;
· Legacy System Market Structures and Products designed to support Centralized Model: Previous Wholesale Power Market Participation Models reflected physical/operating characteristics of conventional generation to serve end-use load; Limited large Market Players; Limited, undeveloped retail markets that are not designed to value distribution system based investments.
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[bookmark: Slide_16:_CPUC:_EMERGING_REGULATORY_DEVE]CPUC: EMERGING REGULATORY DEVELOPMENTS AT DISTRIBUTION SYSTEM/RETAIL MARKET LEVEL
· “Advanced Strategies for Demand Flexibility Management and Customer DER Compensation”: California Public Utility Commission, Energy Division, White Paper and Staff Recommendations for a Commission Rulemaking Proceeding;
· GOAL: Achieve widespread customer adoption of low-cost, advanced flexible demand and DER management and compensation solutions across California (and beyond) via a unified, universally accessible, dynamic economic signal (CALFUSE – flexible, unified, signal for energy); Link pricing to Real Time Market Conditions and Grid Constraints; Establish Market Systems and Processes for Transactive Energy

      Six-Point Policy Roadmap
· 1. Develop Standardized, universal access to the current electricity price;
· 2. Introduce dynamic electricity prices based on Real Time Wholesale Energy Cost; Tied to CAISO LMP, reflecting the marginal cost of energy;
· 3. Modify Electricity Prices to incorporate Dynamic Capacity charges based on Real Time Grid Utilization;
· 4. Transition to Bi-Directional Electricity Prices; Fair Compensation to DER owners linked to avoided marginal costs;
· 5. Offer a Subscription Option based on Customer-specific load shapes; Ease transition to Dynamic Rates; Safeguard Ratepayers from Pricing Volatility
· 6. Enable Transactive Features allowing Lock In for Future Electricity Prices;

· Principles (Rate Design; Demand Flexibility) and Roadmap consistent with CPUC DER Action Plan 2.0, 1.0 (Load Flexibility & Rates; Grid Infrastructure; Market Integration; DER Customer Programs);
· Draws upon lessons learned from SCE Pilot (TeMix-RATES-UNIDE) and PG&E Agricultural Pilot; Tech/Reg Handshake, with Customer at the Center and Data-driven CalFUSE Model.

[bookmark: Slide_17:_CUPC’S_CalFUSE_FRAMEWORK]CPUC’S CalFUSE FRAMEWORK
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[bookmark: Slide_18:_SCE_DYNAMIC_RATE_PILOT_(SCE_Pr]SCE DYNAMIC RATE PILOT (SCE Presentation to SEPA Transactive Energy Working Group, June 2022)
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[bookmark: Slide_19:_RETAIL_MARKET_PLATFORMS]RETAIL MARKET PLATFORMS
· Multi-Sided Market Platforms: Enable transition, innovation, retail market integration and transactive interaction;

· Market Platform to Generate Service Optionality/Merging Adaptability and Flexibility with Continuity and Stability: (1) “Operational Platform”/Infrastructure – Transform System Operations fusing power and information (automating,
optimizing and interconnecting power system functionality and “smart grid” functions (DA, DR) with customer site-based power systems and load management); (2) “Market Platform”/Connectivity -- Interface or Network with burgeoning distributed energy nodes and prosumers to enable energy services and information exchange; (3) Unlocking value from technology innovation and new business models;

· IoT/IT Elements: Computational and Internet technologies; “Cloud” technology;
Mobile devices and apps; Social Networks; Data Management and Analytics;

· Transitioning: Commodity Infrastructure Services; Enhanced Commodity Services; New Basic/DER Services; Advanced Platform Services; Customer Maturation Process [John Cooper, Innovation Platform Enables IoT]

[bookmark: Slide_20:_EVOLVING_INCREASED_VALUE_CREAT]EVOLVING INCREASED VALUE CREATION
WHILE MANAGING INCREASED RISKS: Moving from DR and VPP
to DERMS and Energy System Platforms
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[bookmark: Slide_21:_SHAPING_A_NEW_GRID_OPERATING_S]WHY TRANSACTIVE ENERGY? (CPUC/DEMAND FLEXIBILITY

· Entirely new approach to enhance DER coordination, reduce system costs, promote engagement, achieve dynamic ratemaking

· Transactive Energy (TE) that uses bidirectional pricing, signals distribution constraints, and provides financial settlements 

· “Platform service” for customers market access to value, trade, and use DERs, while the utility recovers its full cost-of-service

· Electric utility provides reliable grid ops and “transport” that support DER facing market prices while maintaining revenues via subscription

· Customer price volatility is reduced as market prices fluctuate
 

[bookmark: Slide_22:_NEW_UTILITY_DISTRIBUTION_SYSTE]CALFUSE FRAMEWORK FOR CUSTOMERS
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[bookmark: Slide_23:_EFFICIENT_COMMUNITY_RESOURCE_I]RATE TRACK ONE RATE REFORM OBJECTIVES WITH HOURLY PRICING

· Encourage load shift and increase complementary to grid-based economics - avoid uneconomical arbitrage; reflect grid conditions and customer usage with scarcity pricing 
· 2. Shift fixed cost recovery burden onto load driving high system utilization and capacity upgrades 
· 3. Ensure full recovery of revenue requirements via subscription option 
· 4. Minimize long-term infrastructure upgrades & investment with electrification and related cost of service 
· 5. Allow flexible rate design options to reflect policy choices: 

– 	Different cost allocations and recovery by customer class 
– 	Frequent granular updates to maintain target revenue collection on a circuit by circuit level  (CPUC / Demand Flexibility; CEC Load Management Standards)

[bookmark: Slide_24:_MICROGRID_AS_A_SERVICE_(MaaS)]TE MARKET OVERVIEW (CPUC/DEMAND FLEXIBILITY)
· TE agents are the purveyors of DERs including EV charging  
· Market positions are adjusted in each time period
· Each customer connected to grid through a smart meter, internet modem, TE platform, & end use device through an agent
· TE market is automated to process buy and sell tenders, transport and customer subscription tenders; forward transactions to manage investments and risks / short-term, real-time transactions to manage operating decisions
· Agents for customers can 1) respond to observed prices, 2) automate “prices-to-devices,” and 3) further optimize DER use and adjust to customer needs over time (price-coordinated, decentralized markets allow individuals to maximize their individual welfare, while the system moves toward the price and quantity equilibrium that maximizes total net social welfare)
· Platform then clears transactions and provides settlement (billing) at the desired frequency 
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