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g BAU AlLtE|2 1 ALE| R 2
EfoFa} 1,411 1,411
So4=H 450 450
B Ar= 2 1,900 1,895
%E=RSPN 520 0
x| 0 0
Bt 10 10
HHO| /1| 7| & 10 10
HIO|RZS 10 275
A 4,311 4,081
HVDCH#3 200 300

: BAU(2.13TWh), A|L}2| 21(0.88TWh), A|L}2]|22(0.70TWh)

SN 4T EMZH
7= H| 2% (GWh) 2l==(hr) Z| CH | 2F(MW)
2,125 3,730
BAU 2,210
(33.3%) (42.6%)
878 1,934
ALtz 1 1,760
(13.8%) (22.1%)
701 1,635
AlL}E|Q 2 1,635
(11.0%) (18.7%)
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pot 207
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Flow of water
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s THINGS | CAN DO NOW o—
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Self consume Provide network Self consume with Provide services fo Participate in the Provide services fo o Share excess
with awn battery support passively grid connected battery the network Wholesale Market new Distribution Market ~ with others
consuma what | generate My inverter seffings consume what | generate & Through my oggregator, Through an aggregator Through local aggregation,
i store excess energy ot autematically support the export excess energy o a | acfively provide network | parficipate in energy [ parteipafe In o distribution
home for lafer use network grid connected battery for services ‘0 tho D30 and lam  markets via the marke! system market vio the
ater use compensated for It cperofor market operafor

ROADMAP WILL ALLOW ME TO DO se—

w THINGS | CAN DO IN THE FUT
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Distribution Storage

Waestarn Power PowerBank installafions
commence, providing opportunifies for
natwork and customner banafit whilst
adding fo pewer system stability

Distribution

Network Visibility

Distribution network visibility program
commences to enhance the
understonding of distribufion network
powar flows and constraints

Inverter Settings & Functionality
SWIS-specific autonomous inverter
seffings that provide better performance
during disturbance events are enabled

3. 2AE WA UX] DSt TEMA

it

Customer Engagement

Customer engagement program
commences on challenges and
opportunifies of the high-DER future

=%

DSO/DMO

DSO/DMO rolies, functions, practical
operations, regulatory requirements,
as well as costs and benefits have been
identified

Grid Response

Investment in grid support technalogies
(including reactors, storage and voltage
control equipment) by Western Power is
contributing to maintaining system
stability on low demand days

Tariff Pilots

Filots for alternative tariff structures have
commenced, demonstrating value fo
consumers who can move electricity use
to the middle of tha day

DER Orchestration Pilot

A comprahensive VPP fechnology and
market parficipation pilot has
commenced, festing the incorporation of
aggregated DER info fhe WEM

The Energy Transformation Taskforce’s DER Roadmap provides an integrated

set of actions designed to deliver a future where DER contributes to a safe,

reliable and efficient system where all customers can enjoy the benefits of DER.

@ ®
I:::;":";:'r T:-:ﬁh:-":l Signals

Inverter TariftPilats
Standards ‘

Distribution DER for Tenanis
Battery Storage

Grid Response

Power Systern
Operations

Distribution
Netwark Visibility

Planning for
EV Integrafion

Q@E=R0

- ., .
/ \
'\‘ @ "; ﬁﬁ
DER Customer Protection
Participation T —
L —
Network Data

‘ Investment Procass

DER Orchesiration New Business
Pilot Models

DSO/DMO Cusfomer
Funcfion Set Engagement

Distribution Storage

Weastarn Power has idenfifisd emerging
nefwork needs and has access fo network
storage services from the market

DER Roadmap Complete

- DERis being leveraged for value across
the supply chain, including fo secura the
network, and providing value to
«customers;

Innovafive business models with
appropriate icensing are providing
value fo customers and the systern as a
whole; and

The DSO and DMO are coordinating
sffactively fo ensure customers can
confinue to connect their DER info the
future

Transformation Taskforce(2019

System Operations

The System Operator's dynamic system
meodelling adequately incorporates DER
and arrangements adequately address
power flows during system events

Tariff Pilots

Learnings from tariff pilots are guiding the
transifion to new pricing, driving
systern-efficient behaviours and
investment in storoge that have the
potenfial to lower energy bills

DSO/DMO

Changes to wholesale markef
arrangements necessary fo enable the
parficipation of DER in the WEM via a
DER aggregator are introduced

Customer Engagement

Customer engagement program
continues

A

.

Network Investment Process

An amended Access Code is providing
increased oppoertunities for DER

innovators fo provide services to Western
Power and recsive revenue for doing so

Eiloa
g ik

DER Roadmap

Distribution Storage

Distribufion storage continues fo be
deployed under a variety of business
models, and can access value across the
supply chain

DSO/DMO

DSO and DMO goes live in

the SWIS, with DER able to respond to
meet network needs as well as be
dispaiched info the WEM,

and be compensated appropriately

DER Orchestration Pilot

A comprehensive VPP technology and
market parficipation pilot has tested the
incorperation of aggregated DER info the
'WEM (including market dispaich and
sefflement arrangements)

Inverter Settings & Functionality
Communications-linked inverter
standards are enabled, providing for DER
orchestration and the capability fo
parficipate in mutiiple markets
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Overview of the Roadmap

FOUNDATION IMPLEMENTATION

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2027+

Overall Customer outcomes by

CUSTOMER CHOICE AND CONTROL

B

CUSTOMER
ORIENTED
ELECTRICITY

CARBON
ABATEMENT

INCENTIVES
& NETWORK
REGULATION

INTELLIGENT
NETWORKS
& MARKETS

E7X: ENA(2017). Electricity Network Transformation Roadmap

Improve trust with customers
through better engagement, customised
services and reform of customer
protection frameworks.

with diverse generation and energy
technologies and retain focus on physical
and cyber security.

Networks provide a service platform
that is responsive to the changing needs
of diverse customers and which provides
open information stimulating new market

innovation.

levels, as transmission networks
offer additional services and distribution
networks provide visibility of resources
and other services.

Over 40% customers
use onsite resources:
29 GW solar and 34
GWh of batteries.

» Concessions to support
those who need it
most.

» Almost 2/3 customers
use onsite resources,
including 1/3 customers
on a new stand alone
system tariff.

LOWER BILLS FOR VALUED SERVICES

» Avoid over $1.4 BN in
network investment.

» Awverage network bills
10% lower than 2016.

» Total system spend is
$101BN lower to 2050.

» Save households $414
pa by 2050.

» Network charges 30%
lower than 2016.

Secure a stable carbon policy
including a trading scheme for generator
emissions, enabled by agile network
connection and integration of large and
small technologies.

Review scope for consensus on more
efficient carbon pricing, refocus technology
specific schemes and increase the
Australian international emissions reduction
target (2027)".

Incentivise efficiency and innovation
through: implementing fair and efficient
demand based network tariffs; enabling

standalone systems and micro-grids,

and; modernising regulation and
competition frameworks.

Transform efficiency of energy delivery
with orchestration of distributed energy
resources as networks pay for support in
the ‘right place at right time’ including
use of stand alone systems and customer
focussed regulation.

Develop essential information tools
for a cost effective integrated grid,
including: open standards, extended
monitoring, advanced planning and
feeder hosting analysis, and the
mapping and locational valuation of
distributed energy resources.

Establish active distribution system
operations and markets for technical
stability and optimising investment by
procuring distributed energy resource
based grid support. Evaluate cost benefit
analysis of procuring these services
through a digital market platform.

-21-

FAIRNESS & INCENTIVES

» Networks pay over

%11 BN pa for DER
services.

Over $1.4 BN in cross
subsidies avoided,
saving $350 pa for
med size family without
DER.

» Networks pay over
$2.5 BN pa for DER
services.

» Over $18 BN in cross
subsidies avoided,
saving $600 pa for
med size family without
DER.

SAFETY, SECURITY, RELIABILITY

Planned and efficient
market response avoids
security & stability
risks.

Robust physical

& cyber security
management.

» Real time balancing,
reliability and quality
of supply at small
and large scale, with
millions of market
participants.

CLEAN ENERGY TRANSITION

Electricity sector
carbon abatement to
reach 40% by 2030 -
greater than current
national target of
26-28%.

-

» Electricity sector
achieves zero net
emissions by 2050.
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Provides benefits
beyond delivering PV

[

Hns Hoaas sig SR 715

+Volt-Watt Control
energy to the grid... { +Fixed Power Factor
+Volt-VAR Control
Voltage
s 2% A UHEY H0o1s SMYX|s ggst axH0 715
+Voltage Ride-through Configuration
+Freq Ride-through { +Coordination
+Freq-Watt Control +*RIT Feedback
[71Z QIH{ E{ete] Xt0|H]
o oa=d Fault Ride k=
:rL = le?:fﬁl“ Th h*
X of oug =84
7|E QlHiE X X X
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<« FOxt 2o =25 Swots HwLUE &8t

(Community Solar) Z21#0| =32 2
A
H

" O

[HFLIEl St 1K)

Electricity is distributed to the grid. Ei ﬁ E!

\
Y
b
N\
pt

SOLAR PANELS UTILITIES
. Participants pay for a Participants are credited
share of the solar farm. for their share of generated

(.) electricity.
()

ZX: EPA(2016)
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4.3. ZHE| ZL| O} SolarShares =2 124
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4.4. 42| Z L|O} SolarShares 2 211 X|A{(3/3)

@ Electricity Charges

ltem Usage Type Rate

Electricity Usage 487 Summer Off Peak kWh @ 0.122100
Electricity Usage (12pm-12pm) 300 Summer Peak kWh @ 0.168800
Electricity Usage (5-8pm) 130 Summer Super Peak kWh @ 0.297000

System Infrastructure Fixed Change*
Sacramento City Tax*

State Surcharge*

A) TOTAL ELECTRIC SERVICE CHARGES/CREDITS ArE TEOo| CHet 25, (A)
SolarShares Charges N
SolarShares Credit AR @z, @
SolarShares Charge T=% 0[8&, (O
SOLARSHARES SUBTOTAL

2 B4, (A+B+C)
A) TOTAL ELECTRIC SERVICE CHARGES/CREDITS

Amount
59.48
60.63
38.61
20.30
15.16

0.53
$194.71

-$49.72

$144.99
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4.6. 0| DfAREMESF HRLIE| S+ 2 ERX| AHEEH

© (ChE) XY HR0M S5 FE SO EfYE 2EI 220t $52| ESSE 29

© (§H) &mtE ESSOf| HIs BHE, eHH ] wE

i3} . EEHFHTLIE| 22t Al ZTERE 65IMW FR0|H, RAEK|Q Z3HE TRME 323MW ALl &
Bl « (QIMIE|E): $0.0247 ~ $0.0763/kWhZ H{E 2| 2F ™Rl A|ZtCHO| Bt M 2k 2} AFO|
ol M E| =
- - —

© (AHAZ=AI) 1 500kW O] 2| B T = HUX| XL A

© (RAHEA=A2) o UH X MK AL 2 DR Z2 80| HOStALL 1 Ehef X &7 9

£ 0| (52 complete cycle equivalents)

SMART Community Solar in Massachusetts (MWac) [Happy Hollow Community Solar(PV 7.1MW, ESS 3.3MW)]
400

Planned-No Battery
B Operational-No Battery

w
(=]
(=]

Planned-With Battery
Operational-With Battery

Installed/Planned Capacity MWac

200 364
323
100
11 8 5
0 | —
2018 2019 Dec Planned

o Image Source: Clean Choice Energy & Borrego Solar
Data Source: Solar Massachusetts Renewable Target (SMART) Application Update
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DERS XMLz 2ot g FES T+ote= of0] ASEH 20, 7 Y&} XA
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AN - I 1S el
X ?? TSO DSO DERs/Aggregators
INCREASED FLEXIBILITY IN LEVERAGE DATA TO INCREASE
DISTRIBUTION NETWORKS RE PENETRATION
REDUCE NETWORK —> —_—
INVESTMENTS USING DERS
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IRENA(2019) IRENA(2019)
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[Kt1] =3 SSEN(Scottish & Southern Electricity Networks) A}
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