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Powerful trends shaping the nature of electricity

DECARBONIZATION

By 2026, RENEWABLES will
represent 40% of global installed
generation capacity”

IMPACT

« Growing share of renewables
an increasing challenge to
the traditional power system
model

EXPONENTIAL GROWTH
of connected devices
& smart sensors

IMPACT

» Real time decision making
becomes possible ... new
software solutions open
breakthrough optimization

DECENTRALIZATION ELECTRIFICATION 2.0

ELECTRIFICATION OF
ENERGY-INTENSIVE USES

GROWING PENETRATION of
Distributed Energy Resources

IMPACT

» Step increase in electricity
consumption ... accelerating
Decentralization

IMPACT

* End users become active
actors of the power system
(‘pro-sumer’) ... growing grid
complexity
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Presenter
Presentation Notes
Big trends transforming the global electric power. The world is transitioning from an electricity system based primarily upon large, centralized generation, transmission and distribution (T&D) technologies, to one that also embraces distributed, digitally-enhanced, and low-carbon technologies.

Decarbonization, Digitization, Decentralization…. along with electrification 2.0 

Decarbonization 
More renewables, both Wind and solar (is increasing electricity variability…  and leading to enhanced need in Grid stability and flexibility. 
On Decentralization
Distributed generation (solar in particular, places greater strain on the grids which were built to be one-way and are now multi-directional, or even in island mode… this) is driving on-site renewables, microgrid and storage… 
And With Digitization
The growing number of smart connected devices (that are monitored and controlled in real-time…) is driving big-data and analytics such as Asset Performance Management applications to enable better decision making (and thus improve Grid reliability & efficiency, …)
Electrification
The energy and transportation sectors are converging with increasing adoption of electric vehicles.  Beyond the load growth required to fuel these vehicles, there will be a tighter interaction through the two-way flow of energy between the power grid and mobile battery systems. And it doesn’t stop with cars…  electric bus, truck fleets, stand to impact electricity markets. 




Renewables and the Grid of the Future...
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Transformation...at incredible speed

., California Renewables Curtailment

Global Installations 1,050 Impact on California
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S
South Australia Rooftop Solar PV and “Duck-billed” Platypus Curve

Rooftop solar PV penetration Average South Australia Hourly Profile Sunday by Year

Duck-Billed Platypus Curve
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 Total installed capacity of rooftop solar systems in the NEM >5 MW in 2016, ~ 9% of total installed
generation capacity, in 2019 rooftop solar is ~15%

« South Australia increasing solar rooftop generation changing the daily hourly profile between 2008 and

Source: GE Energy Consulting and AEMO South Australia half hourly load data. ' Estimated as of September 12, 2018
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Presenter
Presentation Notes
12 October 2019 64% of South Australia demand met by rooftop solar
Minimum demand on NEM of 475 MW  zero or negative min demand by 2026.


Back to fundamentals
SYSTEM SECURITY

Stability with high penetrations of inverter-based resources
(IBRs)

* |nertia
* Frequency
* Protection

RESOURCE ADEQUACY

Resource mix and balancing load

« Capacity expansion

« System balancing

« Loss of load expectation (1 day in 10 years)
« Power to “X”

« Energy systems integration

MARKETS

« Capacity, energy, ancillary and support services
* Re-regulation?
ransactive, grid architecture, DERs
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TECHNOLOGY AND

System PHYSICS Resource

security adequacy
(short-term (long-term
reliability) reliability)

Markets
(manage and
operate system)

POLICY,
PAYMENTS AND
OPERATIONS




Load profiles/shapes are important

Conventional generation provides known
capability at all times

« Traditional resource adequacy determined at
time-of-peak demand

DERs may provide variable output

 Resource adequacy now needs to be based
on hourly resources and load profiles for
days that of potential adequacy impact (may
not be traditional peak days!)

“Peak” is moving because of a changing
grid
 As we move to time-varying rates, as solar

penetrations increase, as EVs proliferate, it
becomes harder to predict the time of peak

@stem peak is different from circuit peak

System Load (GW)
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Presentation Notes
Why do we care about hourly load? Why is peak not adequate?
Traditionally, conventional dispatchable generators allowed you to focus just on peak
But with variable output from such DERs you need to consider hourly profiles
Peak, whether its system or feeder peak, may be shifting because of a changing grid as shown here in the system plots from ISO NE
Finally, system peak may be different from substation peak which may be different from feeder peak



Challenges and Consequences of Passive DER Planning

Autonomous DER deployment with little information/guidance

» Passive DER planning leads to uncontrolled resource deployment
that could have technical and economic consequences for the
utility, developers and customers

« Customer decides what kind of DER to install, how big, where, and
how/when to operate it

* |If the next DER requires upgrade/mitigation, that next customer is
responsible, even though it might enable many more customers to
install DERs

 Utility compensates customers (e.g., net metering, fixed tariff)


Presenter
Presentation Notes
Currently many of us are in a Reactive mode when it comes to managing DERs
Utilities must manage integration of the DER
Location may be unfavorable leading to expensive interconnection and/or operational costs
Compensation may not reflect actual net value that DER brings

6 GW of uncontrolled distributed PV (DPV), resulting in negative prices, overgeneration events, difficulty in forecasting load (California)
Uncontrolled DPV that increases curtailment of wind plants (Maui)
Projects in difficult locations that require challenging mitigation (National Grid)
Inability to recover cost of service from DPV customers (multiple utilities)
Unhappy customers who want to install DER but whose feeder can’t accommodate additional DER (Hawaii)





Proactive DER planning

Give customers information about where the grid needs help and incentivize them
* Hosting capacity shows how much more DER can be managed on a given
feeder easily, or where interconnection costs will be low/high

* Locational net benefits analysis helps determine the specific benefits of specific
services at a specific location to guide developers

* Proactive upgrades of circuits that are likely to see DER growth

« Defer traditional infrastructure investments through non-wires alternatives that
provide specific services at specific locations

« Assess true value of DER to inform rate- and tariff-making decisions
» Help prioritize DER and non-wires alternative solicitations
* Leverage third-party capital investments
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Presenter
Presentation Notes
Instead of the back-and-forth between someone who wants to install DER but has no information about how easily they can interconnect there 
and the utility who may need to conduct various levels of studies to determine the viability and options for interconnection
We can put information out there to guide customers or third parties.

What services do you need? Where? When?
Price signals or incentives or competitive solicitations



Colorado Springs utility solar program design study

Problem: What rate & structure should CSU charge customers with

Step 1: GE calculated the “Value of Solar” Step 2: GE evaluated rate structure alternatives
¥8S)ate CSU pays for surplus PV power Examples: time-of-use charge, demand charge, VoS tariff
= total value PV delivers CSU
2017 High Solar
T )
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ey [ S oos e " :
Capacity @ 007 NEM - VoS tariff
T&D Upgrades L.é 0.06 T 100% cost
S E 0.05 charges recove
Dlstrlt?utfon Losses . 201 7 VOS = E 0.04 _Rewj N ry
Transmission Losses - 0.95 $57/MWh 3 003 charg;s I
RECs 4.84 2 002
g —100% cost
L 001 recovery
’ Non-solor NEM NEM ol VOST
Fimd:;:tcw o . $0.2M $TM $4M 0
25-year NPV of 0 $3M $127M $70M 0

CsU deficit

DER location, size, time of use determine value
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Battery integration example

Integrating wind, solar and storage in India

’ﬁ\ lID Problem: Does co-located wind, '_,'@‘f)g @

10MW/ solar + storage have development e
= Lob 15MWh value?

GE Energy Consulting led ... to identify benefits:
analyses « Costs: co-location synergies
« Technical design « Energy: energy shifting/congestion mgt

Cost-benefit analysis + Reliability: fault recovery, frequency
Financing plan response, black start, voltage
Environmental and social impact plan regulatlcl)n. o

Policy recommendai mawer limits

value of combining renewables with batteries

https://www.geenergyconsulting.com/insights/hybrid-wind-solar-storage-powerplant
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Mitigating Challenges with Integrating Renewables

« Trends of decarbonization, digitization, decentralization, and electrification

* Integrating renewables technologies, especially DERSs, introduce new challenges
that require a back to fundamentals approach with an emphasis on locational
and sequential time analysis

 Traditional supply and demand planning for those few peak load hours of the
year does not adequately address resource adequacy

* Visibility and control are needed to appropriately recognize the value of DERs

Bl P At






	�Mitigating Challenges with Integrating Renewables�2019 USNC Grid of the Future��Beth LaRose, GE Energy Consulting�November 5, 2019
	GE Energy Consulting: power system experts for >100 years�
	Powerful trends shaping the nature of electricity
	Renewables and the Grid of the Future…
	Slide Number 5
	South Australia Rooftop Solar PV and “Duck-billed” Platypus Curve
	Back to fundamentals
	Load profiles/shapes are important
	Challenges and Consequences of Passive DER Planning
	Proactive DER planning
	Colorado Springs utility solar program design study
	Battery integration example�Integrating wind, solar and storage in India
	Mitigating Challenges with Integrating Renewables�
	Slide Number 14

