Vector's consumption
data journey:

Towards 100% coverage
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What we'll cover today

|. Vector's approach to Smart Meter data access
2. How we are getting access

5. Making the business case

4 Where we are now.

5. 0Our next steps
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Our Network
o000k ICPs

23k Distribution Substations (ground and

overhead)
111 Zone Substations
125k Poles

20k km lines/cables

Number of meters we own... Zero

. Northern network

. Auckland network (Entrust district)
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What is Smart Meter Data ?

L]
E D LV Feeder

HV Feeder E D
@G

ICP Level

Residential & Commercial
interval & event data (usually
30 mins or less)

Collected by MEPs

Available in batch (monthly),
moving to real time (future)



Smart Meter Data Available — From the Same Meter

Consumption Data Power Quality Data

kWh half hour Voltage, Current, Phase Angle, etc

also includes Event Data.

Available with Retailer approval Available with MEP approval

Requires data agreement with all
MEPS on the network

Requires DDA contract, Appendix C

and Data Agreement
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Key Themes for Smart Meter data Application

kWh PQ

LV Network Demand

Unregistered DER identification

Customer behaviour

CKK

LV DER Hosting Capacity

Customer service monitoring

Public Safety

LV Network connectivity derivation (NC)
- Circuit
- Phase

C KKK
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Theme

LV Network loading (demand)
Unregistered DER identification

ICP connectivity / topology Mapping
Customer and market analysis

Load control - Effectiveness monitoring

DER hosting capacity (Voltage)
Customer service monitoring
Customer service monitoring

ICP connectivity / topology Mapping

ICP connectivity / topology Mapping

ICP connectivity / topology Mapping

LV Network loading (demand)
LV Network loading (demand)
DER hosting capacity (Voltage)
DER hosting capacity (Voltage)

Customer Safety

LV Network Impedence
=
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iTranstrmer Demand Loading

EV Detection

ICP Transformer Mapping - Improvement
Customer consumption analysis

Load drop monitoring

iTransformer Voltage headroom

iPower quality service standard monitoring

LV SAIDI / LV Outage monitoring
ICP Transformer Mapping - Improvement

ICP- LV Feeder derivation

ICP-LV Phase derivation
LV Feeder Loading

LV Phase Loading

LV Feeder Headroom

LV Phase Headroom

High impedance fault detection

LV Feeder Impedence

Data Point

kWh

kWh

kWh

kWh

kWh

V

V

Outage Events
Outage Events

V + Active Power + Reactive Power
OR

V + Current + Phase Angle

V + Active Power + Reactive Power
OR

V + Current + Phase Angle

kWh

kWh

vV

vV

V + Active Power + Reactive Power
OR

V + Current + Phase Angle

V + Active Power + Reactive Power
OR

V + Current + Phase Angle

Aggregation
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Average / Instantaneous
'Average / Instantaneous
T

'Count

T
'Count
Instantaneous

1
1
1
1
1
1
1
1
1
1
1
1
i
i Instantaneous

i

iA\ferage / Instantaneous
iAverage / Instantaneous
iAverage / Instantaneous
iAverage / Instantaneous

Instantaneous

Instantaneous

Interval

30 min

30 min

30 min

30 min

30 min

30 min / 10 min
30 min / 10 min
HH:MM:SS
HH:MM:SS

10 min

10 min

30 min / 10 min
30 min / 10 min
30 min/ 10 min
30 min/ 10 min

10 min

10 min

Topology

Vector Supplied I1CP > Transformer
ICP > Address

Vector Supplied ICP > Transformer
ICP > Address

Vector Supplied ICP > Transformer
Vector Supplied ICP > Transformer
N/A

Vector Supplied ICP > Transformer
Vector Supplied I1CP > Transformer

Derived ICP > LV Feeder
Derived ICP > LV Phase
Derived ICP > LV Feeder
Derived ICP > LV Phase

Derived ICP > LV Feeder

Latency

Monthly
Monthly
Monthly
Monthly
Monthly
Monthly
Monthly
Monthly
Monthly

Monthly

Monthly
Monthly
Monthly
Monthly
Monthly

Daily

Monthly
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Retailer owned data — kWh Consumption
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The journey to today

I. New Part 10 of the Code went live in 2013, including new retailer-appointed MEP model.

Some retailer-MEP agreements had restrictive data access terms
2. Extensive concerns by retailers around privacy and permitted uses of data
5.2016 Code changes by EA to open up data flows did not work as intended
4. Some bilateral negotiations prior to the DDA, but these did not unlock much data

5.2020 DDA —and Appendix C — unlocked the door but still had limitations

fl vector



The DDA and Appendix C —
implementation challenges

|. Three major limitations:
1. Prohibited data being combined with other datasets, reducing usefulness
2. Default 6-monthly frequency
5. Did not consider practicalities of MEPs liaising with EDBs for data provision

2. EA mediated a solution between some ENA and ERANZ members, but this was not accepted by EA Board as

replacement Appendix as not all retailers were involved in mediated solution
5. Vector (and others) have charged ahead with the mediated solution and agreed it with retailers

%4 Signing agreements did not mean data would start flowing (which the EA had not anticipated)).
|. Different retailers have taken different approaches (e.g. direct provision vs via MEP)

2. Actual implementation has taken longer
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Legal hooks

EDB indemnities

2. Strict adherence to the defined permitted

use

5. Strict data access and disclosure protocols,

and retailer right to audit

4 Data combination schedule

vector

Data Combination Schedule Farsion 1.0

This Data Combination 5chedule sets out the ways in which the Distributor Vector Limited (“Distributor’™)

may combine Consumpton Data with other data or databases for Permified Purposes. It is intended to
operaie s a living decument and may be updated fom time te time by the Dismbator.

The Consumpiion Dlata described in the below tabls has been, or may be, prowided by the following
Traders: All Traders that trade on Vectar's elecmiciy dismbution netwark.

The Distritutor may combine Consumption Data with the specified data for the reasons indicated in the
table below. The comesponding Penmitted Prarpose is also indicated-

Specified data Feazon(z) for ¢ Corr dizr Permitied Purpaze

Addmu dama and other comrmom |+ atmibemk consumption daca oo a progsety | |+ Deweloping disoibation prices

spatial ideatificns for ICPs location - Planning a=d mamagemaat of the
» provides bink to netwrozk assets used to Network in ordar to provide

wepply that ICP

Disribution Sarvices o madan
emdar the Distributor's distributer

ATRmeEnt:
Crther retailar’s ICP commmption. | * get 2 complets picmure of conmumption in | * Planning and mamagemant of the
dzta a network | geographic arsa or associzied | Notwork inorder o provide

with am assat

* create complete picture of 2n ICP when
thare bas beea retadler switching

= create vishility ixio low voltags network

Distribution Senvicss fo raders
emdar the Distributor's distributer
Agsament:

Cranaction camgorizaton

seEmnantation {p.g. residantal,
cop=mrcial, T ial) and type
{s.g. ANZSIC codes), based cn

third pasty and pubiic dom we

* emdorstamd how iforant ICP: wilise de
etweck and how i is changing over

tme

» Duveloping disoibeton pricas

» Planning and managemant of the
Network in ordar to provids
Disribution Services o madan
emdar the Distribubor s distributor

AT e
Weaier and sovironmental dety | * =mdarstand how the setwork is affected. | » Planning and management of the
by weathar 2z other sendrcemeantal Nutwork in arder o provids

factors

Distribution Services to tadans
emdar the Distributor's distributer
ATwment:

Propesty valuation and Council
preperty daa (5.5 year
constnucted, sive, materials, stc)

= endarstamd how e and age
charactaristics of a proparty afect paak
damand

* Dovaloping distribetion pricas

= Planning and memagemant of the
Nutwork in order o provids
Disribution Sanvices o madan
emdar the Distributor's distributer

agreements

Data on g2: connections » enderstand bow properties with gas » Duveloping distlation prices
iffer i consumption. from all-alectic * Planning and memagemant of the
bommies Nutwork in ordar to provide

* endarstamd bow chamges I availabiliny
of gas in the fature, or convemar chodta
in relation to gas, puy affect peak
Sarzand and metwork capaciny

Distribution Services to madan
emdar the Distribubor s distributor
agreaments

* endarstamd consemption patharns of

characteristics mfiuance the network

» endarstamd the Impact thar decisicns
mada bry the dismibutor can have on 8%
howse | connection

» Developing distribetion pricas

* Planning and mamagement of the
Network in order o provides
Distribution Services to tadans
emdar the Distributor's distributer
ATRAmERT




What we're now receiving —
consumption data

1. 99% of our ICPs are under contract — currently receiving for 82% of ICPs
2. Historic data back to 2017 — a five-year complete dataset
5. Half-hourly consumption data on a monthly basis

4. Some sourced via retailer, some via MEP (requiring payment for reasonable

costs)
5. Preference for EIEP3, but not always used — requiring data cleaning

6. Still need to account for retailer switching, daylight savings differences, etc

/. We have also begun to receive power quality data, on a trial basis

fl vector

Provizion and use of conzumption data agresment

AGREEMENT dated

PARTIES

1 August 2021

Distributor: Vector Limsted

Trader:

Distributor's Details-

Street Address: 101 Cariton Gore Road,
Newmarkst, Auckland

Posial Address: PO Box 90882, Wewmarket,
Auckland 1149

Address for Notices: 101 Carlton Gore
Eoad, Newmarkst, Auckland

Contact Person's Details:
‘Company Secretary

Phene: (097 978 7788
Fam- WA
Website: WWW.VECIOr.COLT

Email Address:
COMpANYSeCTEaTydVECIOn.CoRE

Trader's Details:

Contact Person's Details:

COMMENCEMENT DATE

SIGNATURES

1 August 2021

i pmatrire

Simen Mackenze

Sigmatims

Mazwe of authorsed parson. sigaing for Distrfaubor

Group Chief Executive

Nanw of suthorized panon siguing for Tradar

Position

Peaition

Diars.

Tare
1




| essons learned

|. EDBs need to budget for the data
2. Data governance

5. We needed strong support from commercial, legal, and regulatory team to engage with retailers and

MEPs — a signed Appendix C does not automatically equal data in the door
4 Data platforms — both from a storage and an analytics perspective
5 Data management —volume, de-duplication, creating a ‘whole of network’ view
6. EDBs need to proactively define use cases and what data we need to support these

/. Data science and engaged engineers with analytical background can unlock the value for Permitted

Purposes

8. Exec support is essential

w vector



What's next for us — use cases for
consumption and power guality

1. Consumption data — ICP-Level demand analysis

« Distribution transformer capacity HV Feeder

« EV &DER Detection

«  Current and future network usage requirements

2. Power Quality Data — Voltage (5 mins)
LV Feeder & Phase identification
+  Voltage compliance

DER hosting capacity

5. On-Demand — Near Real-time
+  Outage management & Operational use cases

. Non-traditional real-time data

w vector
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. OpenStreetMap Terms

Suburb

(Blank)

Albany Heights, Auckland
Algies Bay, Auckland

Arkles Bay, Auckland

Army Bay, Auckland

Auckland Central, Auckland
Avondale, Auckland

Bayview, Auckland

Beach Haven, Auckland
Beachlands, Auckland 15




LV Visibility

LV Feeder

HV Feeder

LV Phase > LV Feeder




LV Visibility Today

HV Feeder

Bl




LV Visibility

HV Feeder

HV Feeder

Transformer
(TX)

LV Phase

Network Connectivity
Derivation

> LV Feeder
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Key Themes for Smart Meter data Application

ICP Transformer | -V Feeder +

Phase
LV Network Demand kKWh kKWh + GIS kKWh + NC
Unregistered DER identification kKWh kKWh + GIS KWh + NC
Customer behaviour kKWh kKWh + GIS
LV DER Hosting Capacity PQ + GIS PQ + NC
Customer service monitoring PQ
Public Safety PQ
LV Network connectivity derivation
fN(é)ircuit WhPQ PG
- Phase

a ) vector
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Power Triangle & Power Factor

Apparent Power
Measured in VA

S=VI

S Q
s =P+ Q)

KVA = VKW + kVAR?
Phase

Angle P

Active, Real or True Power
Measured in Watts
P=VICosf

w vector
electricity

P =VI Cos6
P
Cosf =—
Vi
kW
CosO = —
kVA
Cos6 = True Power
Reactive Power ose= Apparent Power
Measured in VAR R
Q=VISing Cosh =E

- kW _
CosO = KVA = Power Factor

Active Power
Reactive Power

Power Factor =

www.electricaltechnology.org

Data Forms
Power Form
* Voltage (Volt)
» Active Power (Watt)
* Reactive Power (Var)
OR
Current Form
* Voltage (Volt)
» Current (Amp)

* Phase Angle or Power Factor
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Voltage Instantaneous
Active Power Instantaneous
Reactive Power Instantaneous
Voltage Instantaneous
Current Instantaneous
Phase Angle Instantaneous
Voltage Instantaneous
Active Power Average
Reactive Power Average
Voltage Average
Current Average
Phase Angle Instantaneous
Voltage Average
Active Power Average
Reactive Power Average
Voltage Average
Current Average
Phase Angle Average




3) Clemparison between transformer and |ICP voltage
orofile

Transformer N2400

_ Transformer level | ICP level e

OV peak 246V@ phase A, 2505V ™
248V @ phase B, e r o w
246V @ phase C » AREEEYAN
ICPs involved at OV 1001274727UNF6C,10 \
oeak 01271907UN312
Date/Time 26/07/2022 4:00am 26/07/2022 4:00am — .
4:00 pm

234
23/07/2022 0:00 24/07/2022 0:00 25/07/2022 0:00 26/07/2022 0:00 27/07/2022 0:00 28/07/2022 0:00 29/07/2022 0:00 30/07/2022 0:00 31/07/2022 0:00 1/08/2022 0:00

ICPs of N2400

255

Olbservations

« OV instants are repetitive in nature
 Mostly occurring during night (12:00 am to
6:00 am)

Likely cause: low demand during night

« OV spike is higher in magnitude at ICP level
compared to transformer

« Fairly ok for Vector MV network

w vector
electricity
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23/07/2022 0:00 24/07/2022 0:00 25/07/20220:00 26/07/20220:00 27/07/2022 0:00 28/07/2022 0:00 29/07/2022 0:00 30/07/2022 0:00 31/07/20220:00 1/08/2022 0:00
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