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Workstream 1 - Lake Onslow Pumped Hydro — Progress

* Te Ropu Matatau has identified several design considerations for a pumped
hydro scheme at Lake Onslow, and is in the process of analysing which
combinations of design elements are most feasible.

* Received several reports in final stages from DOC’s environmental values,
Aukaha’s cultural values report and NIWA’s, Cawthron’s base lake ecology
assessment summaries.

* Transpower will soon provide a draft report on the transmission and
resilience implications of a pumped hydro scheme.

* New and revised energy system modelling for Lake Onslow (Conrad to talk
to this later in the day)

* - Next slide for the Gl work underway.
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* Cromwell-based Speight Drilling has commenced the Geotechnical
Blrogr_amme on the 14 April. Te Runanga o Otakou conducted a
essing.

investigation fieldwork
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Workstream 3 - Non hydro options - Progress S

* NZ Battery team and external reviewers provided feedback on WSP
report.

* We paused further work to ensure that Task 1 was completed to the
highest quality and conclusions were robust to questions raised
through the review.

* WSP has responded to the review and provided a revised draft. It’s
recommendations for further work are largely unchanged.

Looking to finalise that report this week after minor follow-up
suggestions.

e Task 2 kicking off again, with a view to ensuring it makes a maximum
contribution to the indicative business case.
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Workstream 4 — Market integration - Progress S

* We have received results of our Stochastic Dual Dynamic Programming (SDDP)
modelling for Lake Onslow v. counterfactual and for resilience.

~ * John Culy has also.completed modelling for Lake Onslow and provided
preliminary results for non-hydro technologies.

* Transpower has reported on likely stability constraints affecting Lake Onslow
operation, and transmission implications.

o s9Q@@ has reported on operational considerations for large scale
pumped hydro.

Conrad will talk to this workstream later in the day
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Stakeholder update

* We attended a joint Minister’s meeting on March 11 with the Minister of Energy and Resources, Minister of Conservation an
the Minister for the Environment. This purpose of this meeting was to provide an update on the NZ Battery Project and
provide information on the projects cross-portfolio interactions.

* We have been engaging with landowners, key stakeholders and the Teviot Valley community on geotechnical fieldwork:
o Several engagements leading to access agreements with landowners
o Met with Central Otago District Council and the Teviot Valley Community Board in March to give a project update
o Engaged ahead of geotechnical work being advertised on the MBIE website via e-news bulletin and advertised in the
Otago Daily Times.
o Attended a cultural induction for the geotechnical contractors on site at Lake Onslow, followed by a site blessing by Te
Rinanga o Otakou as the geotechnical programme commenced.

* We had conversations with Contact Energy in April on Lake Onslow and non-hydro options
*  We will be continuing our business case work with Treasury, Te Waihanga (NZ Infrastructure Commission) and Electricity

Authority to identify and discuss the potential funding and financing options around the operational governance for the NZ
Battery Project.

We are planning to facilitate a national ENGO workshop in May to provide an update on the NZ Battery Project.
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Purpose S

Purpose of this session

* To update you on the next steps for the Lake Onslow environmental, geotechnical and environmental investigation
work that is underway with Te Ropu Matatau (TRM), including key design parameters.

What we want from you

e This is for your information, but please provide feedback or observations.

Next steps from here

* The Project team are working with TRM to explore different pumped hydro design options for Lake Onslow and
review the current detailed geological fieldwork plan options.
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Te Ropu Matatau &
NZ Battery Project

Lake Onslow update
on design options
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Disclaimer

This document is issued for the party which commissioned it and for specific
purposes connected with the above-captioned project only. It should not be
relied upon by any other party or used for any other purpose. We accept no
responsibility for the consequences of this document being relied upon by
any other party, or being used for any other purpose, or containing any error
or omission which is due to an error or omission in data supplied to us by
other parties. This document contains confidential information and proprietary

intellectual property. It should not be shown to other parties without consent
from us and from the party which commissioned it.

Mott MacDonald, Asteron Building
Level 5, 139 The Terrace, Wellington 6011
PO Box 37525, Parnell 1151, Auckland, New Zealand
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Objectives

Buy-in to decision making process

Narrow down dam decisions, decoupled from alignment/lower intake decisions
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Recap
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Main reservoir storage/Onslow dam
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Key decisions
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Intake decision review
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Detailed views of additional structures for intermediate type
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Purpose

Purpose of this session

* Get TRG feedback on the Stantec desktop assessment report

What we want from you

* To discuss your views on the Stantec report findings

Next steps from here

* To discuss
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Purpose

Purpose of this session

 Get TRG view on takeaways from W3 work to date

What we want from you

e To discuss your views

Next steps from here

e Continue with non-hydro investigation
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Key takeaways on other tech

* 3 technology options that may be able to solve problem by 2030 (+/-)
 There isn’t an easy or obvious alternative

 Worth continuing work
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Can it provide Can it be

, large-scale, long-
Is it renewable? & 5 deploygd ]

P e e s = o= term storage or 2030 (give or

e flexibility? take)?
\ MBIE long-list -> short-list /
TRG review
\ ARUP review /
WSP

* Biomass — maybe and/or biofuel

e Geothermal that can flex

* Hydrogen / ammonia production & storage
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Market integration
Workstream 4




Purpose

Purpose of this session

e Overview of key modelling results that provide evidence for our emerging advice

What we want from you

* Please provide feedback or observations on where we should and how we could strengthen our evidence

Next steps from here

* Arrange TRG ‘off-line’ session on the detail of key modelling results
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Workstream 4 reports to date

hydro catchment inflows & wind speeds

» 2020-2050 adjustments to wind and hydro records for

electricity modelling purposes

* & repert to MBIE

s s B )
- Storag, i
\ =— rage Options for the New Zealand
\\ l*.lurctril:ity Sector
Operati ;
“\‘ Perational and Ur;gr.lm'.\ranwm.f Tsstiey
\ ¢ lom Purdie
\ CRmatEWerks Lig
| February 2022
\ . '\.“ Prepwed for the
fv 5
S |
Q“h § Muistry of Brsine i
\ < Hlﬂ“ & 0L Bismess, [nnovatjop and Employiment
\ h} ]
\ E Grant Regd g
\

\\ i f\ Fiwal DR ¥ 5

| - 1\ 3

\ e | |

| - Vig
Mr««m’“‘“"‘m \\ \\ o f
T
\ - |
\ Y i
< \
ahand” \ -
~ ‘ TGR ¢y
Cay C,onﬁu‘““% — Uﬁd




The dry year problem will change over time

* Our mandate is to find solutions to the dry year problem, with 100pc
renewable generation.

* The dry year energy gap is about 3-5 TWh

* Climate change will slightly ease the seasonal effects, but the problem
will persist.

* Emerging problem of intermittency from wind and solar generation —

prolonged calm and cloudy periods as we build more wind and solar
generation.



Climate change impacts on inflows ~2050

* We engaged

s 9(2)(a)

of ClimateWorks to document and provide the work she conducted for Meridian,

with Meridian’s permission

Change in resource by 2050 (%
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e \lANapoOUri

e GYM-ROR

Tongariro

* For hydro, significant changes in
timings of South Island inflows,

reflecting in a large part precipitation

increasingly falling as rain not snow

-Jul 1-Aug 1-Sep 1-Oct 1-Nov 1-Dec 1-Jan 1-Feb 1-Mar 1-Apr 1-May 1-Jun

e Pukaki

e K|K-ROR

e Clutha
e |S|_-ROR

e Tekapo
== BPE-ROR

e \/\/aikaremoanq === BOP-RoR e \/\/aikat o

For wind, similar size variations
are predicted, but averaged
across the country the variation
is close to zero, so second order
impacts only

For solar, no detectable trend

More confidence in direction of
changes, less confidence in their
timing

The combined changes reduce
the seasonal energy imbalance
about 10% from 6.3 TWh to 5.7
TWh because of higher inflows
being shifted into the winter

4









Pumped hydro seems the only single-point solution

Reduce
electricity
demand

sQ
Status quo
NZEM & SOS
& ETS

D1 D2
Energy Peak demand
efficiency response
Increase s1
hydro Increase
storage hydro storage

Develop electrically-charged storage

E1l

Onslow pumped
hydro scheme

E5
Liquid air
storage

Build or modify electricity generation

G1
Baseload
or inflexible
generation

D3
Large-scale
load reduction
(ad hoc)

S2
Relax hydro
constraints

E2 E3 E4
Other pumped Other gravitat- Compressed air
hydro storage ional storage storage

E6 E7 E8

Flow battery Electric battery Flywheel
storage storage storage

G2 G3 G4

Intermittent Fossil fuel Fossil fuel
renewable generation generation
generation without CCS with CCS

Domestic electricity Other energy sources

= O
.
D4 gL H1
) .
Large-scale w S H; production
load reduction 2 B with subsurface
(planned) g - storage
w3
H2
H; production
S3 with carrier
Improve hydro storage
management

Green energy
vector
(e.g. Hydrogen H,)

Long-list of
approaches

Import renewable energy

Al

Connect to . e .
., H, import with
S buffer storage

electricity grid g

il G'Sbl Flexible
f:' e | H,-fuelled
geo er[na generation
generation
Short-listed Investigate further Not short-listed

B1
Biomass
production
and storage

B2
Biogas
production
and storage

B3
Liquid biofuel
production
and storage

Bioenergy

B4
Bioenergy
import with
buffer storage

Flexible
bio-fuelled 7
generation




)
Lake Onslow out-performs
N







\

\§
What about the ‘alternative technologies’? S
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WSP has identified potential alternatives and Culy has modelled ‘starting-point’ solutions
Indications so far are likely optimistic, but to be refined with furt

O
«
N

Y

her work:

We’'re also reflecting on potential of
 May need to be part of a










A large NZ Battery is necessary to get to 100pc
renewable generation

* To assess the system benefits of building an NZ Battery, like pumped

hydro at Lake Onslow, we need to develop a counterfactual.

s 9(2)()(iv)
[ ]




Pumped hydro at Lake Onslow will deliver system
benefits

 Compared to our counterfactugzl)zmp)umped hvdro at Lake Onslow reduces

the need to build other plant,
* The benefits rise over time, as demand grows
* And the benefits are larger, with a larger storage lake
s 9(2)(f)(iv)

* It will also have a positive cashflow

* The Net Present Value depends heavily on the benefits, capital costs, and
the discount rate.



Economic benefits







A pumped hydro scheme will use the full lake
capacity, and can operate straight away

* Pumped hydro at Lake Onslow will use electricity to pump and store
water for later generation.

* As soon as the dead storage is filled, there will be water available for
generation if the market demanded it.

* We expect that it would use the full range of its storage capacity —
sometimes pumping for long periods at a time when electricity is
abundant — sometimes generating continuously to supply the market.



Onslow “filling’ <

Lake Onslow can operate as soon as the dead-
storage (the volume of the lake below the
turbine inlet) is filled

Then, it will pump and generate according to
its water value which depends on storage in
Onslow and other reservoirs, and (through
possible future inflows) time of year

The storage trajectory for Lake Onslow ‘filling’
once operational will vary considerably with
inflows, as illustrated here (from SDDP runs) (

Clearly, predicting ‘period of fill’ and ‘cost of
fill" is problematic
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Thank you.

Questions?

Ministry of Business, Innovation & Employment
15 Stout Street, PO Box 1473,

Wellington 6140, New Zealand.
www.mbie.govt.nz
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MINISTRY OF BUSINESS,
INNOVATION & EMPLOYMENT
HTKINA WHAKATUTUKI

Technical Reference Group Agenda
m Tuesday 12 July 2022
08.30am — 2.30pm
KPMG Offices, Wellington — Online via teams
Adrian Macey

Cristiano Marantes, George Hooper, Isla Day (online), Allan Miller, Rayr-‘r-wond-Gunn,
w Hoani Langsbury (online), Mike Howat, Stephen Batstone

NZ Battery David Darby, Susan Hall, Adrian Tweeddale, John Hancock, Carl Walrond, Malcolm Schenkel,
Conrad Edwards, Bridget Moon, Daniel Wright, Sam Treceno, Jodi Percy

Project team:

Apologies: Amanda Larsson

Agenda
H_
09.00am —09.10am Welcome / Karakia and Agenda overview Adrian Macey and

Hoani Langsbury
2. 09.10am — 10.00am Workstream updates and achievements Adrian Tweeddale
3. 10.00am — 10.45am Ecology at Lake 6n§|ow NIWA

4, 10.45am - 11.15am Tea/Coffee Breék - 30 mins

5. 11.15am —11.30am Cabinet (J'paate and the process to take us to the Susan Hall
end of the year key decision point

6. 11.30am —12.30pm Preéént‘a;tion from EY on Indicative Business Case EY

process and options for TRG input

Lunch — 45 mins

7. 12.30pm - 1.15pm

8. 1.15pm - 2.10pm ”Gaps analysis — making sure we have identified Daniel Wright

the questions that will need to be answered at the
end of the year (facilitated discussion)

9. 2.10pm — 2.20pr’r;‘ Forward agenda for the remaining meetings for Susan Hall
the year
10. | 2.20pm~= 2.30pm Wrap up and closing Karakia Adrian Macey and

Hoani Langsbury





