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Renewable Energy is Mainstream

WIND, SOLAR & STORAGE 

INSTALLS CONTINUE TO GROW
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Most competitive source of new bulk generation in 2019

Wind and Solar projected LCOE ($/MWh, 2018 real)

Wind vs coal and CCGT Utility-scale PV vs coal and CCGT

Onshore wind

CCGTOffshore wind

0

25

50

75

100

125

150

175

2019 2025 2030 2035 2040 2045 2050

LCOE ($/MWh, 2018 real)

Coal

Utility PV, tracking
CCGT

0

25

50

75

100

125

150

175

2019 2025 2030 2035 2040 2045 2050

LCOE ($/MWh, 2018 real)

Coal

7%

15%

3%

5%

25%

37%

4% 3%

SOLAR

WIND

HYDRO

NUCLEAR

GAS

COAL
OTHER

BATTERY

Renewables 69% 

of new global 

capacity to ‘30

Projected Capacity Additions 2019-2030

Source: BNEF 

WIND & SOLAR CHEAPEST ENERGY 

SOURCES FOR 2/3 OF THE WORLD
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Hybrid Systems, enabled by Power Electronics and Controls 
can address the challenges of the energy transition

DC-Coupled Solar-plus-Storage Hybrid System
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Regional dynamics drive different hybrid approaches

U.S./Australia – Solar 
+ Storage

India – Wind + Solar
Corporate 

PPAs/Captive
Islands – Grid 

Stability

• National Wind-solar 
Hybrid Policy

• Optimal utilization of 
land & transmission 
infrastructure + better 
grid stability

• 1.9GW auctions 
executed (~$38/MWh)

• Large industrial 
consumers to maximize 
self consumption

• Replacement of more 
expensive captive 
thermal generation

• Matching specific load 
requirements 

• Strict ramping 
requirements to grant 
grid Interconnection

• Hybrid integrated 
solution, including 
controls and optimization 
for compliance

• Curtailment in high solar 
saturation regions 

• Storage integration 
enables dispatchability

• Solar + Storage plants 
eligible for subsidies (ITC)
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Regulations have not kept pace with technology & markets: 
what’s next?
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Highly variable and dynamic landscape… opportunity to align market needs, 

market policy and product capabilities

• Industry practices, market rules & regulations need to be updated to remove barriers to entry and allow hybrid resources 

to offer their full value to the power system

• Hybrid resources should be recognized as fully integrated systems, eligible for multiple revenue streams:

o Market participants to make their own economic choices behind the POI, following reliability and market power rules

o Freely add capabilities to new and existing projects as long as there is no impact on transmission system reliability

o Change in evaluating hybrid resources for interconnection purposes. Resource to make economic decisions on 

tradeoff between grid upgrades & cost of congestion

o Value stacking key for hybrid project economics to make sense – developers should determine capacity obligations 

based on economics, without duration restrictions 
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Hybrid projects have become a reality ….
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Hydro Solar Battery Energy 

Storage (BESS)
Hydro Pumped 

Storage (PSP)

RENEWABLE 

SYSTEMS 
STORAGE SYSTEMS 

WindDigital 

Services

• GE Power

• GE Global Research Center

• GE Energy Consulting

• GE Energy Financial Services

ControlsValue 

Modelling

Grid 

Solutions

How?
• Hybrid site configuration, design, engineering, optimization

• Provision of hybrid hardware (wind turbines, solar modules, inverters etc.) and related operations & maintenance services

• Provision of engineering, procurement and commissioning services, when required 

• Design of a Hybrid Controls architecture / GE Hybrid Controller incl. Hybrids Dashboard and reporting

ENABLERS GE PARTNERS

GE has all the components to play in Hybrids
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