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About Olivine and Community Solar Value Project 

Olivine is an industry leader in providing grid services market 
access through a unique blend of technology and services.

• Working to increase the scale, reach, and value of utility‐based 
community solar programs.

• Utilizes strategic solar technologies, siting, and design as well as 
integration of suitable companion measures, such as demand‐response 
(DR) and storage.

• Helps to address solar variability, so that costly distribution‐engineering 
solutions and regional‐level ancillary services can be minimized. 

© 2016 Olivine, Inc. All copyright and trademark rights reserved.

© 2015 Olivine, Inc. All copyright and trademark rights reserved.

Process Overview

1. Characterize Utility Integration Needs

2. Identify Existing DR Measures

3. Review Matrix For MeasuresThat Address 

Integration Needs

4. Evaluate High‐scoring 
Measures for 

Inclusion in CSP

TM

www.communitysolarvalueproject.com

© 2016 Olivine, Inc. All copyright and trademark rights reserved.
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Review Scoring Matrix For DR Measures 
That Address Integration Needs

TM

© 2016 Olivine, Inc. All copyright and trademark rights reserved.
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Project Examples

Aggregation of EV charging 
stations and stationary 
batteries

Optimal Pricing & 
Resource Allocation

Aggregation of a variety of 
storage into CAISO DA and RT 
markets

Supply Side Pilot/Excess 
Supply Pilot

PV coupled with water heater 
load control program

Sunna Project

© 2016 Olivine, Inc. All copyright and trademark rights reserved.
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Sunna Overview

Assets and Objectives

• SWCE serves 60MW of peak load 
and gets 15% of its energy from 
wind; water heating is 13‐17% of 
residential energy consumption.

• Sunna Project CSP serves the 
distribution grid overseen by 
SWCE. 

• Shift the load to aid the integration 
and therefore effective net value of 
wind and solar.

Takeaways

• Coupling with water heater 
program minimized marketing 
expenses.

• Flexibility in charging times allows 
utility to avoid over generation.

• DR measures should be configured 
to grid conditions

© 2016 Olivine, Inc. All copyright and trademark rights reserved.
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CAISO Overview

• California Independent System 
Operator

• CAISO Markets:

• Day‐Ahead Energy

• Real‐Time Energy

• Ancillary Services: Non‐Spinning 
Reserve

• Ancillary Services: Spinning 
Reserve

© 2016 Olivine, Inc. All copyright and trademark rights reserved.
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OPRA and SSP/XSP Overview

Assets and Objectives

• 30 EV charges; 3 sets of 
stationary storage

• 10MW of resources (EVs, 
stationary batteries, 
traditional DR) both 
residential and C&I

• Provide DR service for 
consumption to address 
over-generation.

• Demonstrate the 
effectiveness of aggregated 
demand side resources to 
provide market based grid 
services

Takeaways

• Underlying BTM 
technologies can be 
dispatched and respond on 
a very short time horizon.  

• Customer who embrace 
renewables are aligned with 
embracing new technologies 
and behavioral changes not 
in traditional DR programs.

• Aggregated demand side 
resources are able to 
provide high value services 
such as frequency 
regulation.

© 2016 Olivine, Inc. All copyright and trademark rights reserved.
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DR Strategy Takeaways

• Heterogeneous aggregations are market compatible.

• Forecasting overall grid needs (as opposed to 
individual renewable output) was more effective in 
ensuring that DR measures fully aided integration and 
did not create unintended consequences.

• Fast responding demand side resources aid in 
renewable integration both as curtailment and 
consumption.

© 2016 Olivine, Inc. All copyright and trademark rights reserved.
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Thank You.

Contacts:

Beth Reid

breid@olivineinc.com

TM

© 2016 Olivine, Inc. All copyright and trademark rights reserved.
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PREPARED FOR: WOMEN IN DR HOSTED BY PLMA

BATTERY ENERGY STORAGE AND 
DEMAND RESPONSE

MAY 26, 2016
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SEVERAL DISTINCT MODELS FOR DR AND STORAGE

• Utility-Driven Models

- Utilities procure residential storage for energy services (e.g.Sunverge)

- Utilities procure commercial storage for energy services (e.g. Stem)

• Market-Driven Models

- Develop commercial assets on a shared-saving or leasing scheme and bid 
into DR markets (e.g. Green Charge Networks or Stem)

- Integrators sell commercial assets for cash and offer software upgrade to 
participate in DR markets in the future (e.g. Sharp Energy Solutions)

/ ©2016 NAVIGANT CONSULTING, INC. ALL RIGHTS RESERVED18 / ©2016 NAVIGANT CONSULTING, INC. ALL RIGHTS RESERVED18

UTILITY-DRIVEN ENERGY STORAGE FOR DEMAND RESPONSE EXAMPLES

• Sunverge has hundreds of units in production and under active 
management in Canada, the United States, Australia, New 
Zealand, South Korea and Germany. The company is installed at 
homes, multi-family dwellings, businesses, community centers 
and schools. Sunverge offers its Solar Integration System (SIS), 
an intelligent distributed energy storage system, combining 
batteries, power electronics, and multiple energy inputs in a UL-
certified appliance controlled by software running in the cloud. 
Currently, Sunverge manages a cumulative 4.5 MWh of 
distributed storage, including projects listed below

Projects Deployments
• Deployed a residential PV + energy storage project rated at 0.4 

MWh in Queensland, Australia for energy cost management.

Project Pipeline 
• Developing a utility-scale project for residential storage rated at 

1.84 MWh in Kentucky for energy cost management.

• Stem provides BTM energy cost savings coupled with 
aggregated grid services. They use 18 kW lithium iron phosphate 
battery modules connected in series to scale; systems have a 
small footprint, integrated forced air cooling for thermal 
management and strong monitoring and control features 
providing both host and utility grid services benefits. PowerScope 
software provides full control of individual sites as well as an 
aggregated fleet of systems. The software provides a visual 
interface, allowing a comprehensive view of system performance 
as well as current and future energy use. 

Projects Deployments
• Deployed a total of 0.6 MW in PG&E, SCE and SDG&E for 

energy cost management.

Project Pipeline 
• Developed a pipeline of 1 MW in Hawaii for energy cost 

management.
• Developed a pipeline of 8+ MW for energy cost management in 

California. 
• Developed a pipeline of 85 MW in the West LA Basin for 

aggregated demand response energy storage in California as 
part of the SCE RFO under AB 2514.
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MARKET-DRIVEN ENERGY STORAGE FOR DEMAND RESPONSE EXAMPLES

• Green Charge Networks has been in BTM C&I ES since 2009, 
targeting retail clients and peak demand charge savings. 

• The company operates on a shared savings model with financing 
knowns as a power efficiency agreement. They have 
partnerships with eVgo and Japan’s Itochu Corporation, and they 
offer Li-ion battery system software controller is compatible with 
multiple Li-ion batteries that appear capable of being financed 
under their financing model.

Project Deployments 
• In PG&E, 8 kW and in SDG&E, 5 kW for energy demand cost 

management

Project Pipeline
• In PG&E, 5.94 MW and in SCE, 5.44 MW for energy cost 

management
• In SDG&E. 2.54 MW for energy storage/solar PV integration

Green Charge Networks serves as the as system integrator with 
their GridSynergy software package (with advanced monitoring and 
smart controller) and Li-ion system provider to provide a modular 
and fully integrated ESS

• Sharp Electronics Corp’s Energy Systems and Services Group 
designed SmartStorage BTM ESS to reduce peak demand 
charges for C&I buildings. 

• Sharp plans to install more than 50 MW of storage throughout the 
US, providing integrated Li-ion batteries (Samsung SDI cells), 
inverters (Ideal Power’s bidirectional technology), software and 
controls. Like many other vendors, O&M package that includes 
24-hour monitoring and cloud-based system access and control. 
Sharp has existing channel and financing partners to scale its 
business. 

Project Pipeline
• In California, 48 kW of C&I BTM pipeline projects in announced 

in 2015 awaiting SGIP program funding and interconnection. 

Sharp will act as the battery hardware vendor and provide the 
software management tools for both projects to manage peak 
demand charges. System is designed to integrate with solar PV.

/ ©2016 NAVIGANT CONSULTING, INC. ALL RIGHTS RESERVED20 / ©2016 NAVIGANT CONSULTING, INC. ALL RIGHTS RESERVED20 / ©2016 NAVIGANT CONSULTING, INC. ALL RIGHTS RESERVED20

GREEN CHARGE NETWORKS, CALIFORNIA – SOLAR, EV, DEMAND RESPONSE

Source: Green Charge Networks
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GREEN CHARGE NETWORKS, CALIFORNIA PERFORMANCE – SOLAR, EV, DR

Feb‐16 Mar‐16 Apr‐16 Totals

Initial Saving Projections $1,853.32 $2,121.67 $1,541.15 $5,516.14

Actual Demand Savings $1,319.22 $1,223.68  $1,156.59  $3,699.49 

Energy Market (DR) Revenue $1,100.00 $1,100  $1,100  $3,300 

Delta $565.90  $202.01  $715.44  $1,483.35 

Performance 131% 110% 146% 127%

Source: Green Charge Networks
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ENERGY STORAGE VALUE STREAM

The upstream portion of the value chain is focused on technology, while the downstream portion is 
focused on services.

Storage 
Technology 
Manufacturer

Power 
Conversion 
Manufacturer

Software & 
Controls 
Vendor

System 
Integrator

Project 
Developer Financer EPC 

Contractor

Maintenance 
Provider & 
Operator

Owner

System Operator

Aggregator
System Management

Control & Optimization

Communications

Thermal 
Management 
Manufacturer

Upstream Downstream

Typical Upstream Activities: 
- Component manufacturing and testing
- Software and controls algorithm 

development
- Component and system level modelling, 

design, and testing

Typical Downstream Activities: 
- Site selection and permitting
- Arranging project level finance
- Contracting with storage system end user
- Site preparation, installation and 

commissioning
- Operation
- Ongoing maintenance

Maintenance Provider
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KEY BATTERY TECHNOLOGIES AND RELATED ISSUES

Metric Current Status

Energy Density 15-85 Wh/kg

Max. Discharge Time 3-12 hrs

Cycle Life 3,000-5,000 cycles

Calendar Life 8-15 years

Round Trip Efficiency 65-80%

2014 Price $500-$1,200/kWh

Advantages
Long life, modularity, 
safe materials

Disadvantages
Balance of system
costs

Manufacturers
Primus Power, 
UniEnergy, Imergy, 
Gildemeister

Metric Current Status

Energy Density 80-200 Wh/kg

Max. Discharge Time 4-12 hrs

Cycle Life 300-25,000 cycles

Calendar Life 4-7 years

Round Trip Efficiency 90-95%

2016 Price $240-$2,200/kWh

Advantages
High power and energy 
densities, scalable

Disadvantages
Potential thermal 
runaway 

Manufacturers
Panasonic, LG Chem, 
Samsung SDI

Flow Batteries

• Iron chromium systems are able to operate at a 
range of voltages and currents, which allows more 
flexibility in terms of controls. 

• Main issues include development of robust 
electrolyte membranes, balance of system costs, 
and a limited vendor landscape

Lithium-ion Batteries

• Lithium ion cells are gaining market share due to a 
drop in price and their relatively flexible operating 
characteristics. 

• Main issues include cycle life degradation with at 
elevated temperatures, cost, and thermal runaway

/ ©2016 NAVIGANT CONSULTING, INC. ALL RIGHTS RESERVED24

SUPPLEMENTAL SLIDES
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C&I BTM STORAGE » BUSINESS MODELS » SHARED SAVINGS

• In the third-party ESS ownership model, the system is financed over 10 years 
with the customer sharing in savings with the vendor.

Utility

Energy Storage
Project

Financier

Customer

Demand Charge Savings 

Payment for Energy Storage 
Services + share of additional costs 
savings 

Project Funding
(Equity/Debt)

Monthly Payments

Real-time daily energy storage service that 
reduces tariff-specific demand charges 

Energy Storage
VendorMonthly Utility Bill 

Reconciliation + Energy 
Storage System O&M 

Services

Monthly Energy Storage System O&M Fee

State

Energy Storage Incentive
(if applicable)

/ ©2016 NAVIGANT CONSULTING, INC. ALL RIGHTS RESERVED26 / ©2016 NAVIGANT CONSULTING, INC. ALL RIGHTS RESERVED26

C&I BTM STORAGE » BUSINESS MODEL » UTILITY PROCUREMENT

• In the utility procurement model, the utility awards a service contract to a vendor/provider, who them installs the ESS at a 
customer site, while the utility operates the asset or has an agreement to call upon the asset when needed, for a payment.

Utility

Energy Storage 
System Project

Financier

Customer
(Host)

Demand Charge Savings 

Energy Storage
Vendor

State

Monthly Energy Storage System O&M Fee
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C & I BTM STORAGE » BUSINESS MODELS » LEASE HOST CONTROL

• In the lease with host control model, the system is still financed over 10 years with the customer paying 
management and software licensing fees to vendor.

Utility

Host Energy Storage 
System 

Financier

Customer
(Host)

Demand Charge Savings 

Lease Payment

Real-time daily energy storage service that 
reduces tariff-specific demand charges 

Energy Storage
VendorEnergy Storage System 

O&M Services

Management and Software Licensing Fee

State

Energy Storage Incentive
(if applicable)

Women in DR

Elise Hunter
Expert Analyst, Distributed Generation

May 2016
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PG&E Has Experienced Strong Distributed PV Growth 
and Emerging Energy Storage

PG&E has a strong track record on solar, and will continue to enable robust 
growth of both PV and energy storage

Energy Storage Offers Savings and Potential Future Value 
Streams to Customers

Utility Incentive

Renewable Energy “Banking”

Wholesale DR Revenues

Distribution Grid Services

Wholesale Ancillary Services

Peak shaving

Energy rate arbitrage

Reliability

Power Quality

Cost & Risk 
Reduction

Utility DR Revenues

Revenues

Existing

Potential Future

Existing

Potential Future

Energy storage 
value streams 
can be stacked

Renewable Energy Smoothing
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Policy Platforms – Emerging Role of Storage in CA

Distribution 
Resources Plan 

Integrated 
Distributed Energy 

Resources

Energy Storage 
OIR

Rule 21 
Interconnection

Energy Storage 
and Distributed 
Energy Resources

Expanded 
Metering and 
Telemetry for 

DERs

Policies are focusing on the role of storage at the grid edge:

CPUC CAISO

CAISO Initiatives: ESDER and EMTO‐DERP
Purpose: modifies wholesale markets for DERs and establishes rules for aggregators

o EMTO‐DERP establishes rules for operators of DER aggregations. Tariff filing at FERC March 2016.
o Most recent EMTO‐DERP seeks to prohibit double compensation, following PG&E advice.
o ESDER Phase 2 opens wholesale markets beyond DR to BTM storage and other DERs beyond traditional 

demand response (e.g. energy consumption, exporting).
o In ESDER Phase 2, CAISO pledges to work more closely with CPUC to develop rules for BTM DERs 

participating in new wholesale markets.

CPUC Energy Storage OIR Track 2

Purpose: Establishes rules for storage in both FERC and CPUC jurisdictions

o Parties asked to identify and prioritized Multiple Use Applications (MUA) for storage. 
o PG&E Key Principles focus on cost recovery, interconnection safety and operational feasibility.
o MUA workshops kicked off in May 2016, will continue through the summer

Key Questions for Emerging Role of Storage

1) How can both the value and cost of storage be correctly analyzed in these emerging roles?

2) How can different value streams be prioritized and valued?

• Customer 

• Distribution and Transmission Grid

• Market

3) How can storage help meet customer expectations with value‐added products, programs and 
services?

4) How can risks be mitigated?

• Grid safety and customer safety 

• Reliability concerns

• Double compensation or shifted costs to non‐participating ratepayers
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