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technology in New Zealand
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. New Kéwhai Park at $300m plan for five solar energy farms,
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Puketoi wind farm gets final go-ahead Energydemand | Mercury marks two years since work
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@ s "' Renewables partner in 7MW grid-connected solar
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Auckland-based Lodestone Energy is planning five solar power stations
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the upper North Island, generating enough power for about 55,000
744 am on 27 June 2021

households - the equivalent of Hamilton.

VRE IBR

Variable Inverter-
Renewable Based
Energy Resources
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(Some) factors affecting frequency stability

» System inertia

* Reserve capacity
yan

* What is the effect of increasing IBR penetration?

—— NE_G1: Frequency [Hz] - Base Case
—— NE_G1: Frequency [Hz] - Additional Inertia
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Frequency response of BESS Systems

Conventional steam turbine Hornsdale Power Reserve (BESS)
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Upgrade Frequency
Black start deferral containment
reserve

Energy Opportunities Synthetic
arbitrage for BESS inertia

Congestion
relief Resiliency
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Distribution Applications
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Market Design Energy storage systems as

ELECTRICITY Zziim

instantaneous rescerve AUTHORITY;

. New part|C|pa_nts prOVIdlng Enabling energy storage systems to participate and compete in the national
ancillary services reserve market.

* New ancillary services
The amendment promotes our statutory objective
. I n ce ntiviz i n g n o n - . The Authority's statutory objective is to promote competition in, reliable supply by, and

. . I . the efficient operation of, the electricity industry for the long-term benefit of consumers.
transm Ission so Utlons The amendment promotes competition and reliability

After considering all submissions on the Code amendment proposal, the Authority
believes the final Code amendment will deliver long-term benefits to consumers, as set
out below.

The Code amendment:

(a)  will promote competition in the electricity industry by enabling new types of
hnology to icif in the i reserve market. This is expected to
provide downward pressure on the prices offered by existing technologies.

(b)  will promote the reliable supply of icity to by ing the range
of technologies able to provide instantaneous reserve. New technologies
foreshadow potentially more diverse and capable resources that can provide
instantaneous reserve.

is not expected to materially impact the efficient operation of the electricity
industry.
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...is BESS the best option?

Thoughtful planning
and collaboration is
necessary to facilitate
the smoothest
possible transition to
Net Zero

Decarbonisation
imperatives introduce
new challenges to our

power system

Don’t fall into the
‘battery perception’
trap
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Metal-Air Flow Batteries Pumped
Batteries ZnBr VRB PSB Hydro

NaS Batte CAES
High Energy 4 \—
Supercapacitors

Lead-Acid Batteries |

Ni-Cd | ENERGY
MANAGEMENT

Long Duration
Flywheels

Li-ion |
Other Advanced Batteries

BRIDGING
POWER

High Power Flywheels

Discharge Time at Rated Power

Seconds

High Power Supercapacitors m
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System Power Ratings
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Energy Storage Benefits

Multiple Energy Storage Applications Revenue Streams
Energy Storage Cost™* Energy Storage Benefits**

Frequency Regulation

Energy Time-Shift -
Operation &
Maintenance

System Capacity

Balance of Power Plant

— Investment
Power Electronics Deferral

Battery Cell & Packaging P:‘;::If;‘l'l't';’ Sancta ot Lobaesioned

Source: CIGRE WG C6-30 brochure
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