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Background

The Security and Reliability Council (SRC) functions under the Electricity Industry Act 2010 (Act) include
providing advice to the Electricity Authority (Authority) on security and reliability of supply matters.

To this end, the SRC created an action for the secretariat to:

“..request for a representative from the Green Grid project to attend and present to a future SRC
meeting, by no later than the second SRC meeting of 2017”

In response to this, the secretariat invited the GREEN Grid project to send a representative at a time when
there was appropriate material to present. Dr Allan Miller has accepted the invite for the GREEN Grid
project and the secretariat anticipates the presentation will touch on:

. voltage quality issues associated with solar photovoltaic deployment
. the development of a connection guideline for solar photovoltaics
. frequency quality in light of increased wind penetration.

The presentation will be given by Dr Miller at the SRC’s 19 October 2016 meeting. No slides or presentation
material has been included with the papers sent to members.

Dr Miller is the Director of the Electric Power Engineering Centre at the University of Canterbury. Following
a competitive tender process , the University of Canterbury was awarded the contract to conduct the
GREEN Grid research by the Ministry of Business, Innovation and Employment (MBIE). MBIE is the primary
funder, though the project is co-funded by Transpower and the Electricity Engineers’ Association.

The SRC may wish to consider the following questions.

Ql. What further information, if any, does the SRC wish to have provided to it by the secretariat?
Q2. What advice, if any, does the SRC wish to provide to the Authority?
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About 57* GWp PV module production
in 2015

2010 Thin film 0
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*2015 production numbers reported by
different analysts vary between 50 and 65
GWp. We estimate that total PV module
production is realistically around 57 GWp
for 2015.
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©Fraunhofer ISE: Photovoltaics Report, updated: 6 June 2016
Data: from 2000 to 2010: Navigant; from 2011: IHS. Graph: PSE AG 2016
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Consistent connection requirements and standardization across EDBs.
Benefits EDBs, installers, inverter manufacturers, and electricity customers
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G\ EPECentre Voltage-distance profile for an LV network UC

. 1075~ Voltage-distance profile (high PV)
DG can introduce reverse power

flow into the LV network, which
causes issues of:

e Qver-voltage (>1.06 p.u.)

1065~

Regulatory limit (244 V)

 Phase imbalance %

e OQver-loading of conductors g
* Over-loading of transformer
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Presentation Notes
LV networks will evolve to become bidirectional during sunshine hours – they designed to account for voltage drop, not voltage rise along feeders.
Asset management and operational practices will need to adapt to the new paradigm.
The ability of low-voltage networks to host distributed generation varies widely, but often < 10 kW per customer.
Overloading/congestion of low-voltage networks is likely to become a significant concern and requires careful planning.
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 The development of a connection guideline for solar PV
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Reduce PV application processing time and cost for EDBs

Make PV application easier for the customer

Avoid additional network costs in the future
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The Situation

Assessment of connection applications is
typically a manual procedure

No consistent approach to assessing
applications and connection requirements
across EDB’s

Technical complexity of assessment
compounded by introduction of advanced
inverter technology — as captured in the
new AS/NZS 4777.2 (2015) — Grid
connection of energy systems via inverters
— Part 2: Inverter Requirements
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Some Questions

What criteria should an EDB use to assess
a connection application under the EIPC
Schedule 6.1, Part 1A up to 10 kW export
power?

What information does the EDB need from
the applicant on the DG application form?

Can an application be auto-assessed, and if
so, when should an application be
manually assessed?

Are there circumstances when an applicant
can use low cost inverter technology (e.g.
which does not have power quality
response modes)?

Providing consistent connection requirements and standardization across EDBs would be of
major benefit to installers, inverter manufacturers, and consumers

19
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) AS/NZS 4777.2 (2015) — Grid connection of energy CANTERBURY
systems via inverters — Part 2: Inverter Requirements ™

Questions

. What inverter protection settings are
appropriate for NZ?

*  How should inverter power quality
response modes be applied here?

*  Does AS/NZS 4777.2 provide all the
appropriate information and suitable
requirements for the NZ context?

*  Caninverters actually perform as required?

*  What are the technical requirements for
the installation?
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Presentation Notes
Specific example networks – two very different cases.
Although hosting capacity per DG system falls as penetration rises, the total hosting capacity available on the LV network often increases.
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Traffic light system

1 Application

Automatic Approval
Application is auto-assessed and
Customer applies approved.
to connect DG to EDB assesses the

an LV network application based

on the hosting

(They specify the  capacity of the LV
max export power network.

of the system)

Conditional Approval
Application is auto-assessed and

approved subject to the volt-var response
mode of the inverter being enabled.

Customer DG Application
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Presentation Notes
Connection thresholds are pre-calculated since they are not dependent on location or size of the proposed DG nor of any existing DG. This enables auto-assessment of the green and amber categories. This provides benefits of a stream-lined connection requirements application process, and also consideration of the specific characteristics of the network that the DG is connecting to rather than just applying an arbitrary KVA threshold to all networks eg low ICP network have higher hosting capacities - having 10 kVA hosting capacity still gets manually assessed if you had an arbitrary 3.5 kVA threshold. Traffic light system does not prohibit applications wishing to export over the H2 connection threshold. Section on manual assessment in the Guideline.
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Reduce PV application processing time and cost for EDBs

— National guidelines, developed across EDBs
— Models to support decision making when assessing applications

Make PV application easier for the customer

— National guidelines that all EDBs could adopt, thereby providing a uniform method to all
installers, with training

Avoid additional network costs in the future & improve reliability
— Orderly allocation of PV
— Ensure compliance with standards and safety
— Make use of in-built inverter voltage control — smart grid
— More fully realises the hosting capacity of a network
— Ensure appropriate frequency settings
— Ensures voltage limits are not exceeded
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. The EECA energywise™ PV Solar Calculator, Dr Alan Wood, Dr Allan Miller, Dr Sharee McNab, Scott Lemon

. Guideline for the connection of small-scale inverter based distributed generation: an introduction and summary, Dr Allan Miller, Dr Richard

Strahan, Dr Sharee McNab, Tim Crownshaw, Shreejan Pandey, Prof. Neville Watson, Scott Lemon, Dr Alan Wood
. The Value of Frequency Keeping and Governor Response to New Zealand, Josh Shipper, Dr Alan Wood, Conrad Edwards, Dr Allan Miller

. The Economics and Potential Uptake of PV Solar Power by Region and PV System Cost, Dr Sharee McNab, Dr Allan Miller, Scott Lemon, Dr Alan

Wood
. Small-scale PV inverters - New equipment standards versus actual performance, Dr Bill Heffernan, Patrick Chen, Ankur Mishra
. Determination of Distributed Generation Hosting Capacity in Low-voltage Networks and Industry Applications, Tim Crownshaw, Dr Allan Miller,

Scott Lemon, Dr Sharee McNab, Dr Richard Strahan

. Impact of Solar Photovoltaics on the Low-voltage Distribution Network in New Zealand, Jeremy Watson, Professor Neville Watson, David Santos-

Martin, Alan Wood, Scott Lemon, Dr Allan Miller

. Economics of Photovoltaic Solar Power and Uptake in New Zealand, Dr Allan Miller, Dr Michael Hwang, Scott Lemon, Dr E. Grant Read and Dr
Alan Wood
. Environmental Aspects of Photovoltaic Solar Power: The New Zealand Context, Luke Schwartfeger and Dr Allan Miller
GREEN Grid
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