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* DGHost versus EVHost

* Hosting Capacity of EV’s

— Initial modelling results
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Cumulative Capacity 2018 Watt/capita

2 B ua e26w Germany 548
3 |ef Japan 560 GW .
__________ s ™ Gemany  ssaGW Australia 453
_______ 5 meem India  3296W
6 BB ity 20,1 GW Japan 442
P L]

....... 7 Ehs UK 130GW *Honolulu 606
_______ s gl  Austalia 113 GW
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10 [¢®| Kkorea  79GW New Zealand 19
""""""" - 1150 GW

"""""""""""""""""""""""""""""""" If NZ had 500 W/capita ~ 2.5 GW
>500GW PV worldwide NZ Total Generation 9.2GW (2017)
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Voltage-distance profile for high PV (20%)
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* Congestion
— Network voltage limits

’5 106
o
exceeded ° NZ Regulatory limit
— Equipment current ratings are g T T 1 f(}g;_’;]}ﬂ'\})’ """"
exceeded S .

(transformers & cables)
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* Background
e DGHost™
* DGHost versus EVHost

* Hosting Capacity of EV’s

— Initial modelling results
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The ideal ..... The reality .....
Complete network data Incomplete, paper

based records

Approximate
Method

Modelllnflg( LV — (DGHost)
Networks Simple inputs,
large representative
database of modelled LV
networks

Full Power-flow

Requires complete
network data
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DGHost™ Inputs

New Network Request

Network 1D (2]
Bendigo4550

Transformer Rating (2]
100000 M -

MNurmber of ICPs (2]
50 =

Max Feeder Impedance (2]
0.02 =

O Single Phase Netwark (2]
[] Reduced Neutral Conductor Sizing @

Penetration Levels (2]
Penetration Level 1 20.0%
@
Penetration Level 2 50.0%
@
Penetration Level 3 70.0%
@
Penetration Level 4 100.0%
@

Cancel Add

UCw
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Per LV Network
* Transformer Rating

* Number of ICPs
* Max feeder impedance

* Penetration
— 4 levels

* Network type
— Single Phase
— Reduced Neutral
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DG Host Inputs:

300 kVA

31

0.106 Q

?7?

3 radial underground feeders

e 70 mm?4 core Al
underground cable
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Penetration Level 22.6% Penetration Level 48.4%

Conservative Median Conservative Median
P25 (W) P50 (W) P25 (W) P50 (W)
5400 5900 3500 3700

Q\ EPECentre Hosting Capacity Results UCw
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V1 V2 V3 V4
* Inverters with grid supporting s, 7 T
features R
— AS/NZS 4777.2:2015 _
< 20%
* V\oltage response modes .
— Volt-Var: voltages " absorbs % el 88 B N8 B B K
reactive power : o -
— Volt-Watt: voltages 1" curtailing § 60% - __ PF=08lag
export . 80% -

INVERTER VOLTAGE, V

Example Volt-VAr Response

|DG Connection Guide'
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- Penetration Level 22.6% Penetration Level 48.4%

Hosting Capacity Results
G\ EPECentre OSHNG Lapacity y UC@

Volt-VAR Conservative Median Conservative Median
(%) P25 (W) P50 (W) P25 (W) P50 (W)
0 5400 5900 3500 3700
30 6900 7400 4900 5200

60 8900 9400 7600 8000
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DGHost
Online Tool

www.dghost.nz

Publications on our
website

DGHost™ FAQs Contact Sign Up

EPECentre K Power.
DGHost™

To learn more about the DGHost™ Service, have a look at our DGHost™ Brochure.

Distributed Generation connected on Low Voltage Networks

The connection of Distributed Generation (DG) units, such as solar PV systems, to an electricity distribution network can cause parts of the network to become congested. This congestion
is typically the result of voltage rise along feeders or the overloading of equipment in the network. Consequently, when considering DG applications, Electricity Distribution Businesses
(EDBs) must be able to determine the maximum amount of DG that can be installed at each ICP in a network, without adversely affecting its operation or breaching network requirements.
This amount is defined as the hosting capacity of the network.

DG hosting capacity can be determined by full power-flow simulations of a network, or by approximation methods, such as those used in the DGHost™ Service. The EEA Guideline for the
Connection of Small-Scale Inverter Based Distributed Generation (draft) specifies appropriate connection requirements for DG applications according to network-specific hosting capacity
thresholds. This categorises DG applications into a three-tier traffic light system based on the hosting capacity, as shown in the picture below. Each category reflects the likely impact of the
DG exporting into the LV network, and thus if it can be approved for connection.

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.
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 Background
e DGHost™
* DGHost versus EVHost

* EVHost
— Initial modelling results
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_ PV modelling EV modelling
Location Known, application process Unknown, can infer from load

analysis, incentivise
registration

Energy profile Sunshine hours well defined Diverse EV Charging profiles
- Long historical records - Multiple charging rates
- Diverse charging
frequencies

Correlation of LV networks high degree of Some correlation eg. charge

generation/load generation correlation when home from work,
however opportunities to
introduce diversity
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* Background

e DGHost™
e DGHost versus EVHost
* EVHost

— Initial modelling results
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* LV network chosen, cluster centre of an urban network, 71
households (Orion network)

» Different charging approaches explored
* Charging 2kW/4kW charger (Level 1/2 charging)

* Anxiety factor AF 0->1
— 0 perfect knowledge of charge required for next day
— 1, nervous, always charge no matter the SOC.

18
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Representative —= ===
Residential t | LV Cable: 103.91m
LV Feeder 1 MR Opown |

Orion New |
Zealand |

f:;t:alrgg; :%‘a: l_ et :,;T,J LV O/H Line: 8.52m 7 1 I C PS

- — T D 68 Residential

B 5 G N A A A A O O A 3 Non-residential
EEEREEEEEREEREEEEERIE R

) .
oo | wem o Alternating phase
200 R:0265X: 0268 R: D265 X: D.268

2| | s s “HESZ 4 4 4 4.4 4 4 ¢ ¢ allocation
— 0= ! I A A A

LV &/H Line: 18.12 m
Max Current: 310 A
R D265 X 0,268

oty QRN At
R D099 X 0.072 j R: 0.099, X: 0.072 J J
_____ S

11kv 415V 11: EEER.

LV Cable: 23 m I
Max current. 114 A
R: 0727 X 0.081
T
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0.06 0.02
0.04
0.01
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0 0
13:00 16:00 19:00 22:00 01:00 04:00 07:00 10:00 13:00 0 20 40 60 80 100
Time Of Day (HH:MM) EV Daily Distance Travelled (km)
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5 200 On Arrival Charging
ng_ 0
13:00 13:00 13:00 13:00 13:00 13:00 13:00 13:00
Monday Wednesday Friday Sunday
400

Delayed Charging:
Reduced tariff @ 11 pm

13:00 13:00 13:00 13:00 13:00 13:00 13:00 13:00

By Morning: Battery fully charged
by departure time

13:00 13:00

13:00 13:00 13:00 13:00 13:00 13:00

-NOI"I—EV Load -E\.Ir Load: 33% I:lEV Load: 67% -E\.Ir Load: 100%
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- Non-EV load - EV load

T T T T T T 400 T T T T T T
On
) 200
Arrival
0 0

Power (kW)
]
8

13:00 13:00 1300 13:00 13:00 1300 13:00 13:00 13:00 1300 1300 13:00 13:00 1300 1300 13:00
g 400 400 : . : . . .
=200 Delayed 200
=
5 0 0
13:00 13:00 1300 13:00 13:00 13:00 13:00 13:00 13:00 13:00 13:00 13:00 1300 13:00 13:00 13:00
= 400 400 : . : . . :
< By
% 200 . 200
g Morning .
o
0
o 13:00 13:00 13:00 13:00 13:00 13:00 13:00 13:00 13:00 13:00 13:00 13:00 13:00 13:00 13:00 13:00
Monday Wednesday Friday Sunday Monday Wednesday Friday Sunday
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2 KW Charger 4 kW Charger

5 . . - . 5 . .
|| IMon Arival | | o Arivar
2 4 |l velayed E 4y I Delayed
N , N
= | [y Morning = | |8y Morning
w w
5% 5%
IS IS
o o
> 27 > 27
St cRll
= =

0 33 67 100 0 33 67 100
Penetration Level (%) Penetration Level (%)

% of HH time periods in a year (2.5% equates to 438 HH’s/17520)
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2 kW Charger - 100% EVs 4 kW Charger — 100% EVs
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 Example analysis for a “typical” network, with typical loads

* Incentivising delayed charging for EV’s can reduce diversity, more
problematic at higher charging rates.

* By morning the best charging strategy to give greater diversity on
the network.

* While load diversity helps with transformer loading it doesn’t help
with voltage issues as these intimately linked with how the loads
are distributed.

* Future work extension to large LV data sets.
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