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The role of flexibility

Flexibility in the energy system can contribute to resolving the key challenges

1. Avoiding the curtailment of renewables by utilising flexible demand at times
of high supply.

2. Avoiding the deployment of peak generation capacity

3. Deferring grid and network infrastructure investment



FlexTalk —

The Demand Flexibility Common Communication Protocol Project

» Evaluation of the processes that
need to be in place to apply the EVENT SIGNAL
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OpenADR 2.0b
« Enabling flexibility services to be

utilised in the electricity sector in New

Zealand.
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Our Findings

» Open communication standards / protocols are a key enabler of flexibility

» Agreed industry standardisation of protocols will provide enhanced interoperability,
real-time data exchange, improved flexibility and scalability

» The two most mature open communication protocols are OpenADR and IEEE
2030.5, each have advantages specific to their intended use case



Our Findings

» International adoption of standard protocols vary due to individual needs and context

»  While simple APls allow industry to participate in flexibility, they are short-term
solutions and will hinder long term participation, interoperability, scalability and
security.

» Assessment of OpenADR within FlexTalk met all defined assessment criteria for
“least-regrets” functionality to enable flexibility



Technical Insights
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FlexTalk Technical Solution

‘ VTN COMPONENTS VEN COMPONENTS

GUl GUI
) =

MESSAGES

VTN VEN
BUSINESS VTN <4+“—> VEN BUSINESS

MESSAGES

LOGIC LOGIC
e OpenADR
20b
REPORTS REPORTS

LOAD FLEXIBILITY
MANAGEMENT MANAGEMENT
SYSTEM SYSTEM

&~

= =

EVENTS REPORTS EVENTS REPORTS

Note: Only the core VTN and VEN software must be certified by the OpenADR Alliance through conformance testing.

Flextalk: OpenADR Technical Insights (May 2024) — Section 4, p8
https://www.eea.co.nz/Site/asset-management/adr-project/about-adr-project.aspx
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TRANSPOWER ELECTRICITY DISTRIBUTION FLEXIBILITY CONSUMER/PROSUMER
(SYSTEM OPERATOR) BUSINESSES SUPPLIERS FLEXIBILITY RESOURCE

EDB1 FS1 .
VTN < » VEN > VIN <« »  VEN(S) < >
\ BATTERIES
EDB 2 \ FS2
VEN VTN VEN(S)
EVS
EDE 3 \ FS3
VEN VTN VEN(S) » | VTN
HOT WATER
EDB 4 FS 4
VEN VTN VEN(S) VTN

OTHER LOADS

EDB 5 FS5 \»
VEN VTN VEN(S) VTN VEN >

EDB 6 \
VEN VTN VEN >
Flextalk: OpenADR Technical Insights (May 2024) — Section 3, p4-6

https://www.eea.co.nz/Site/asset-management/adr-project/about-adr-project.aspx
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FlexTalk Technical Solution

Event Event
Start End

T [ S P

I
: Slgnal 1 (Name, Type, Payload, target) Slgn al1 (Name, Type, Payload, target) ......

Signal 2 (Name, Type, Payload, target) Slgnal 2 (Name, Type, Payload, target) ......

------------------

Flextalk: OpenADR Technical Insights (May 2024) — Section 5, p10-15
https://www.eea.co.nz/Site/asset-management/adr-project/about-adr-project.aspx
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Programs

Signal Name Signal Type Payload

In Advance Load_Dispatch
D ynamic Load_Dispatch
Emergency Simple

PR Bid Load_Dispatch

Electricity_Price
PR Discovery Load_Dispatch

Electricity_Price
Dynamic Operating Envelope Import_upper_limit

Export_lower_limit

Battery Load_dispatch

Flextalk: OpenADR Technical Insights (May 2024) — Section 5, p10-15
https://www.eea.co.nz/Site/asset-management/adr-project/about-adr-project.aspx
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Note:* Reporting continues every 5 min regardless of events

ynamic
rogram

Reporting

Event Message

VEN Response

Optin Message
Optin

OptOut

OptOut Message to end event

Event Window /

Event starts and ends

* Continuous reporting
every 5 minutes

Reporting

Flextalk: OpenADR Technical Insights (May 2024) — Appendix B, p18-23
https://www.eea.co.nz/Site/asset-management/adr-project/about-adr-project.aspx

ACRONYMS LEGEND
EDB Electricity Distribution Represents an object/ Represents the Messages show Optional fragment/ T | Optional fragment/
Business system and vertical line period when object the information opt container encloses alt /| container encloses
VTN Virtual Top Node represents sequence of is in operation. being sent between [parameters] |  sequences that i sequences that
events that occurs during the objects. might or might not might or might not
FS Flexibility Supplier interaction while time happen. Conditions Else happen. Conditions
VEN Virtual End Node progresses down the line. can be specified can be specified

within the container. within the container.



Demo ‘Time Ahead’ Pricing Program

Event Event
Start End

“

o1 P2 Itps [Tes . [N [TPas [TP47 [TPas |
RESMs s s [s [ -I-I-_i

ARl (s s [s | [N s s [s |
LRls s s s [ s s s |

| Etc.

Flextalk: OpenADR Technical Insights (May 2024) — Section 5, p10-15
https://www.eea.co.nz/Site/asset-management/adr-project/about-adr-project.aspx



Getting started with OpenADR

» Purchase a certified OpenADR module as part of an existing ADMS or
flexibility management system

* License a cloud service from a certified vendor

» Purchase or license certified VTN or VEN software to run on existing
business systems

* Build your own VTN or VEN

*Note certification requirements

Flextalk: OpenADR Technical Insights (May 2024) — Section 4, p7-9
https://www.eea.co.nz/Site/asset-management/adr-project/about-adr-project.aspx
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Dispatched Instructions

n Cox e Py T x | § by | A Pl x| +

ot Muatall, oot o,

@w) v
I e c h O Operdscy 0 S £ M MMPrier [ Bowds T S Shests ) D0F [ Hulell Artikes 7] BV Ombrcarting Charger |nstrucﬁ0ns:
cof‘_em Evenls  Reports v VENs Y -gil- 4 3ed-abd A5 A 2

m gridex-notification-app 47 15.02 Charge Point Id: OPL-157(connector 1)

OpenADR Event Dispatched Calculated Limit: 25.6

® Part Charge Point Id: OPL-156(connector 1)
Event Id 93f03c3e-43dh-45d7-a%ff-aceadébbalced

Calculated Limit: 25.6

o Initie

Charge Point Id: OPL-316(connector 1)

Market Context Emergency o
o Dev‘ Calculated Limit: 25.6
[ Status NEAR Charge Point Id: OPL-316(connector 2)
per Caleulated Limit: 25.6
° Part Event Start/End 06/12/2023 17:00:00 NZST - 06/12/2023 18:00:00 NZST Charge Point Id: OPL-368(connector 1)
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o Dev Event Durati 0 dayls), 11 0 minut -
Ao ayts), 1 hourl(s), O minute(s) Charge Point Id: OPL-36%(connector 1)
S|g N, Calculated Limit: 25.6
oXP N — Charge Point Id: OPL-317(connector 1)
O DeV‘ I " Calculated Limit: 25.6
nterval(s,
and Charge Point Id: OPL-317(connector 2)
own Start: 06/12/2023 17:00:00 NZST Calculated Limit: 25.6
. i 2 TaTal
e L Charge Point Id: OPL-318(connector 1)
o Cha s e Calculated Limit: 25.6
Signal Payload: 3.0 (100% of available flexibility)
Charge Point Id: OPL-318(connector 2
O Fu” @ Clgltdi.' it: 25.6 | }
Opted In alculated Limit: 25.
Charge Point Id: OPL-29%(connector 1)
el Calculated Limit: 25.6
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Insights

EV Chargers

Difficulties with different hardware testing early on

Manual actioning of events during Part A, painful

Customer Limitations

Limitation of zero disturbance to Customer operations between 9am — 5pm
Minimum charging tolerance of 6kW (-1.5kW)

Material incentive when operating outside of trial offered by EDBs
Forecasting available flexibility is difficult (how do you predict customer
behaviour?)

Software and Integration

o Working with Cortexo’s bespoke APls to standardise with OpenADR, removed
barrier to entry, made things easier and cheaper

O O O o * O O
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Creating a much more efficient power
system

Coordinating consumer energy resources: The technology/communications challenges can
be easily overcome; Open ADR etc

SolarZero has demonstrated that distributed energy resources can be visible and managed:

. Upper Clutha

. Reserves

. Winter peak- circa 14,000 systems via the Transpower dispatch system, 30+MW 10 May

The industry has got really efficient at running a capital inefficient power system

The industry now needs to get on and USE this new technology, to create an efficient power
system



Creating a much more efficient power
system

<D
D
<
D
£
e

IYAYIAED LD




Upper Clutha: Managing batteries & hot
water together

Hot Water Channel Load Load Contral
120
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000
time 7 s B 10 1 2 1 1 15 1 v 1
. -
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©
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2
»
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»
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m— e Load  mmmm Channell s Channel2 Channel3  mmmmm Channeld s Battery Discharge W Battery Charge e Uncontrolled == = Target
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Operating envelopes

Mean gridpower over time with custom operating envelope

Mean Gridpower (W)

Time

Most pricing is about demand reduction. What does a pricing regime look like for
an operating envelope?



Otago university students

Students at

Otago 9pm. Hour of free
University / s

Normal evening

have taughtus = peak .
that people : } (i
respond to " W

price signals! . e i | T
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We need to do things differently,

otherwise...

Large investment in
poles, wires, and
transformers or...

...Smarter investment
in pricing, operating
envelopes, and the
like.

flex

Figure E2

Constant 2023 Smillion

Comparison of capital expenditure forecasts from EDB AMPs forecasts
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The technology exists and pricing
provides communication...how do we
get a whole industry to do things

differently, when no one really knows
how?



Questions?

Terry Paddy Russell Watson Astad Kapadia Eric Pyle Ron Beatty
FIexTaIIE- T(;echnlcal Pl;rlwc)l([_aralul(irngdlne;ar & Product Manager & Director, Public Affairs Consultant — Market &
ed ges? N Te;rsn ry FlexTalk Delivery & Policy & FlexTalk Regulation & FlexTalk
Cortexo '9 Partner Delivery Partner Industry Design Team
Northpower OpenLoop SolarZero Independent Contractor
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Thank you
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FlexTalk: The Demand Flexibility I
Common Communication Protocols
FlexTalk: OpenADR® Project Final Report
lechnical Insights ki )

Please help yourself to hardcopy reports

flex




	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30

