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INTRODUCING ENERGY STORAGE FOR COMMERCIAL RENEWABLE INTEGRATION (ESCRI)

The $30 million Energy Storage for Commercial Renewable Integration (ESCRI) project located adjacent to, 

and connected to, ElectraNet’s Dalrymple substation in the Yorke Peninsula was handed over for commercial 

operation in December 2018. Supported by ARENA with funding of $12 million, the 30 MW / 8 MWh grid 

scale battery is by ElectraNet, with market trading functions leased to AGL under a long term lease 

agreement. The facility was constructed by Consolidated Power Projects in association with power systems 

giant ABB and South Korea’s Samsung who supplied the rechargeable Li-ion batteries. 

INTERVIEW WITH HUGO KLINGENBERG, SENIOR MANAGER NETWORK DEVELOPMENT, 
ELECTRANET.

ARENA: What were the drivers for the ESCRI project from Electranet’s perspective? 

HK: There were three key drivers for this demonstration project:

• Demonstrate that grid scale battery storage can effectively provide network reliability and 

security services alongside competitive energy market services.

• Demonstrate network ownership of battery storage and appropriate commercial separation  

of the provision of regulated services and competitive market services.

• Demonstrate islanded operation with 100% renewable generation following transmission outages.

ARENA: Why was this location chosen?

HK:  Most of the services provided by the battery could be provided from anywhere in the South 

Australian network. The Dalrymple location was primarily chosen to provide improved reliability  

for the Dalrymple service area. Beyond that, it was chosen to demonstrate islanded operation,  

with the battery working with the existing 90 MW Wattle Point Wind Farm and rooftop PV, to 

provide back-up local supply following an interruption to supply from the grid.

ARENA: The project uses a battery with 30 MW output and a 8 MWh storage capacity. What determined 

the size of the ESCRI battery (MW/MWh)?

HK:  During Phase 1 of this project (also supported by ARENA) the feasibility study pointed us to a 

Power Battery as opposed to an Energy Battery, which means the MWh capacity of the ESCRI 

battery would not be substantial.

The power (MW) capacity was determined by mainly two factors:

• to be large enough to be noticed on the transmission system

• to provide sufficient fault level for local islanded operation.

The energy (MWh) capacity was sized during business case refinement to make the project viable. 

It is important to note that the 8 MWh capacity is after 12 years, which has led to a starting 

capacity of over 14 MWh.

ARENA: Can you explain how the battery works? (on grid v off-grid)?

HK:  The Battery Energy Storage System (BESS) has been designed to work in both on grid and off-

grid modes, seamlessly transitioning between these modes as needed. It provides both regulated 

network services and competitive market services in the grid-connected mode, and network 

reliability services in the off-grid mode.
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ARENA: What services does the battery provide when grid connected?

HK:  When grid-connected, the BESS provides all market services of Cap trading and FCAS, in addition 

to the network security services of Fast Frequency Response (FFR).

During the design of the project, another network security service was added, with the ESCRI BESS 

now also participating in the System Integrity Protection Scheme (SIPS).

This demonstrates that grid-connected batteries are very well suited for security type services.

BESS provides a range of services

The benefits highlighted in bold below were the specific benefits used for the ESCRI business case

Component Service / Benefit BESS ESCRI-SA application

Energy Cap trading √ Market service

Energy time shifting √ AGL may use

Energy security √ Not applicable

Network reliability / 

support

USE reduction √ Regulated service

Capital deferral √ Not applicable

Voltage & reactive control √ Especially in island operation

Frequency control Short term spinning reserve √ Not applicable

FCAS √ Market Service

Fast Frequency Response √ Regulated service

Safety Fault level √ Island operation

Black start √ Island operation

ARENA: What triggers the battery to go to off-grid mode?

HK:  Off-grid mode is initiated by the Islanding Detection Scheme (IDS). This is a special protection 

scheme that monitors a number of network locations upstream from Dalrymple. As soon as any 

condition occurs that would island the southern Yorke Peninsula, the Dalrymple substation gets 

disconnected from the grid and the BESS takes over supply instantaneously, meaning customers  

will not lose supply.

ARENA: Could you explain how the battery works when off-grid?

HK:  In off-grid mode the BESS is in control of both the voltage and the frequency of the local island. 

This means that the BESS balances the local load against the wind farm output using the battery 

as either “generator” or “load” to smooth out the differences.

ARENA: How do you balance the technical limitations of the battery with the commercial ambition? 

HK:  The BESS operates according to a programmed “hierarchy of control”. This ensures that the 

network services are always available and the network benefits are therefore protected.

However, within this “hierarchy of control” AGL is allowed as much freedom of operation as 

possible. This means once the Wattle Point Wind Farm (WPWF) integration has been proven, AGL 

will be allowed to use a bigger energy capacity (MWh) range of the battery since the WPWF will be 

able to “top-up” energy when in islanding operation.



ARENA:  Could you take us through some of the regulatory challenges the ESCRI project has 

experienced? 

HK:  We worked closely with the AER to approve the cost allocation approach, but the AER suggested 

further work is required to develop a more general cost allocation approach for assets providing 

both regulated and competitive energy market services.

The current requirement to register as a scheduled load as well as a scheduled generator raised 

implications for transmission use of system charges and jurisdictional licensing obligations, for 

which we were able to achieve a sensible outcome.

As a result AEMO is progressing a work package to create a new battery registration category 

under the National Electricity Rules that picks up relevant generation registration and charging/ 

discharging requirements so AEMO can manage constraints in market systems.

ARENA:  South Australia is at the forefront of Australia’s transition to a grid with a high renewable 

energy fraction. What lessons do you think other states should pay attention to based on  

the SA experience?

HK:  In South Australia we had to address system security challenges (mainly system strength) while 

new system security rules were developed. These rules provide more clarity today, which should 

make a little bit easier for other states.

Two key aspects to be mindful of are:

• the fast changing generation mix, which is more dispersed and has increased variability,  

makes supply-demand balancing more challenging.

• a weaker grid combined with new technologies compounds the complexity of analysing  

and managing the network.

ARENA: What are the biggest challenges and opportunities for battery projects going forward? 

HK:  On the ESCRI project we have learned that a battery project is quite application specific, which 

means each project has to pay careful attention to what the revenue streams for the project are. 

This is what makes the project stack up.

Grid-scale BESS are well suited for FCAS and system security services. The question will be “where 

is the saturation point?”

Batteries can also provide dispatchability and firming quite easily. The question here would be  

“at higher capacities, is pumped hydro, concentrated solar or gas generation more efficient?”

ARENA: How will system strength challenges impact battery uptake?

HK:  Any inverter-connected system has to pay close attention to system strength.

As a general rule grid-scale batteries should consider to:

• connect to stronger parts of the network

• use grid-forming inverters, which are able to operate at lower levels of system strength.

https://www.escri-sa.com.au/globalassets/reports/escri---sa-project-commissioning-report--october-2018.pdf

