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1.3. CFI 203042 ('19) : YO{H7| &M

A|LIE| 2

HI

1z
1N
=

AlLt2|2 3 : BAU(ZIE CFI), AlLtE| 21(H 2T X| H|2|, HVDC#3 200MW), A|LIE|22(H =
HX| M2, HVDC#3 300MW)

= BAU ALE|R 1 AlLt2|2 2
Ef F2 1,411 1,411
S45Y 450 450
Slas= 1,900 1,895
HEFX| 520 0
X< 0 0
kel 10 10
HO| 2/ 7| = 10 10
HIO| 258 10 275
oA 4,311 4,081
HVDC#3 200 300
E M|tk EMZAD} - BAU(2.13TWh), A|LIE|21(0.88TWh), A|L}2|22(0.70TWh)
T2 H| 2 (GWh) 2l==(hr) Z|CH A 2 (MW)
BAU 2,125 3,730 2 210
(33.3%) (42.6%)
7 1,934
AlLtE|2 1 878 93 1,760
(13.8%) (22.1%)
701 1
ALIE|R 2 0 /635 1,635
(11.0%) (18.7%)
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sHEY U U SIEHIS BRs M- HE
= ESS & Auto-DR & ¢
—o_ = oM MDD
1722, J2AS 7od M WA 0= L HOAIAE 29
- NF HYHAE o4 1Y S5
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(S ZEPLL S QU L AQ25MW)]

2 | 4 | (mue| BE (B30 ERE | 3Y o ;‘%’, =

769 | 00 | 00 |&w8 | 10| 00 2700 | 39 |7
(6.1%) | (0.0%) | (0.0%) | (FO&% | (14%) | (00%) | (2159 | (0.3%) | (003
869 | 00 | 610 | T&0 | 1214 | 331 | W65 | 39 | 1288

Bot 07
(72%) | 00%) | (S.0%) | (609%) | (101%) | (27%) | (138%) | (0.3%) | (100%)

Flow of water
" ﬂEl'Heiﬂ %El'% L___l?'l EE EJ. Eﬂ‘:d:nml_l' Dl’ﬁ :'EII'" during pumping
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22. MEAHETE 13 HFL ofYX] =5 &

LPGE HI RSt 4{HIZ0| 65.3%2| =2 HISS AHXI5t1, HEO0| XtX|S}H= H|F0| 28.5%=

A

= BR(187%)ELt =2 &

ESEV TEDN TE Mgt [ MgAE | HOstx | ®E | moldx | dmy | e
MIX iz HTOE 32,057 | 116,125 26,852 44,763 2,647 8,910 231,354
(2019) - H| (%) 13.9 50.2 11.6 19.3 1.1 39 100
. HTOE - 968 25 462 - 85 1,541
ES
H| = (%) - 65.3 15 28.5 - 47 100
EX: XG0 X|&H S £(2020)
= AR M= AH|H|=
. B AHIANG S0 1 ool 43 S0 seuiEg HE | [T 0 1 28] 513]
-5 B F0| XX [Sh= HIS2 479%60|0, A-3AH|0M =5 £20] 743% XX
- MH|IAM SA0| AR FEZ MHAH|O| 576%E 7P, AASEF0| KX
7% TN EEEE
HT0E 14903 | 42975| 40088| 5388| 231353
HEH B =
U= HIE (%) 61.8| 186 173 2.3 100
35| S Oﬂ '—'| X| HT0E 207 737 492 104 1,541
MIX HIZ (%) 135 479l 320 6.7 100
(2019) Mt - - - - -
) 3 720 186 30 %8
HE
NEER - R 25 B 2%
U EpE]
RE 149 : 266 48 162
E{VIEN - - - - 0
Ay 2 18 16 2% 8
EAAAA A AT REE ;X 0]l L1 X S 7] & 2(2020)
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10~100kW 134.4 703 [ i
- = |= - @ @ I &
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X
1,000~3,000k\W 125.7 66.5 i
3.000kW 21} 1219 64.7
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Provide network
support passively

Self consume

Self consume with own battery

Self consume with
grid connected battery

Provide services to
the network

Participate in the
Wholesale Market

Provide services fo o
new Distribution Market

cansume what | genarate & consume what | generale
£ store excess energy ot outematically support the
home for lofer use network

Iy inverter seffings

s THINGS | CAN DO NOW o—

e THINGS THE DE

£2{: Energy Transformation Taskforce(2019). DER Roadmap

consume what | generate B
export excess energy o a
grid connected battery for
ater use

Through my oggregator,

| actively provide network
services {0 the DE0 and | am
compensated for It

Through an aggregator
| parficipate in energy
markefs via the marke!
cperafor

Through local aggregation,
| parficipate In o distribution
system market vio |ha

market operalor

ROADMAP WILL ALLOW ME TO DO se—

we THINGS | CAN DO INT




NES TEMA

Distribution Storage

Wastern Power PowarBank installations
commence, providing opporunities for
natwork and customer benefit whilst
adding fo power system stability

Distribution

Network Visibility

Distribution network visibility program
commences to enhance the
undarstonding of distribution network
power flows and constraints

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

il

Customer Engagement

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

bt

DSO/DMO

DSO/DMO roles, functions, practical
operatians, regulatory requirements,

as well as costs and benefits have been
identified

Grid Response

Investment in grid support technologies
(including reactors, storage and voltage
control equipment] by Western Power s
contribufing to maintaining systerm
stability on low demand days

Tariff Pilots

Filofs for altiernativa tariff structures have
commenced, demonstrafing value ta
consumers who can move electricity use
to the middie of the day

DER Orchestiration Pilot

A comprahensive VPP fechnology and
market parficipation pilet has
«commenced, festing the incorporation of
aggregated DER info the W

The Energy Transformation Taskforce’s DER Roadmap provides an integrated

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

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

@ ©
I:::‘r::;:n, var:f:t":.n; Signals

Inverter
Standards

Tariff Pilots

Distribution
Battery Storage

DER for Tenants

Grid Response

Power Systen
Oparations

Distribufion
Netwark Visibility

Planning for

EV Integrafion

O

DER Customer Profection
Participation S ——
@

Network Data

Investment Process ‘

DER Orchestration New Business
Pilat Models

DSO/DMO Customer
[ Engagement

Distribution Storage

Wastern Power has identified emerging
natwork needs and has access to network
storage services from the market

DER Roadmap Complete

+ DER is being leveraged for volue across
fhe supply chain, including fo secure the
network, and providing valus fo
«customers;

Innovafive business models with
‘appropriate icensing are providing
value fo custormers and the system as a
whole; ond
The DSO and DMO are coordinating
‘o ensure custorners can
confinue fo connect their DER info the
future

Z2{: Energy Transformation

System Operations

Tha System Operator's dynamic systern
modelling adequately incorperates DER
and arrangements adequately address
power flows during systemn events

Tariff Pilots

Learnings from tariff pilots are guiding the
transifion to new pricing, driving
system-efficdient behaviours and
investment in storage that have the
potential to lower energy bills

DSO/DMO

Changes to wholesale market
arrangements necessary fo enable the
parficipation of DER in the WEM via @
DER aggregator are infroduced

Customer Engagement

Customer engagement program
continues

A

—

Network Investment Process

An amended Access Code s providing
increased opportunifies for DER

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

e

[l 1

Distribution Storage

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

Taskforce(2019). DER Roadmap

DSO/DMO

DSO and DMO goes live in

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

and be compensated appropriately

DER Orchestration Pilot

A comprehensive VPP technology and
market pariicipation pilot has tested the
incorperation of aggregated DER info the
WEM (including market dispatch and
settiement arrangements)

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




1] 5F MY ELYT M 2= (2017)

Overview of the Roadmap

FOUNDATION IMPLEMENTATION Overall Customer outcomes by
2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2027+
CUSTOMER CHOICE AND CONTROL
Improve trust with customers th:teit:w:;;ks‘):;?:eidti1;::’::‘: pi:’?tfﬁ::ds » Qver 40% customers » Almost 2/3 customers
through better engagement, customised of diverse‘;ustomers and whicgh grcvides use onsite resources: use onsite resources,
services and reform of customer open information stimulatin ne\g market 29 GW solar and 34 including 1/3 customers
CUSTOMER protection frameworks. P innovation 9 GWh of batteries. on a new stand alone
ORIENTED : » Concessions to support system tariff.
ELECTRICITY those who need it
most.
LOWER BILLS FOR VALUED SERVICES
lovels. as transmisslon networks » Avoid over $1.4 BN in » Total system spend is
. - . ! wors . network investment. $101BN lower to 2050.
with diverse generation and energy offer additional services and distribution » Average network bills 5 Gaus el (e
technologies and retain focus on physical networks provide visibility of resources 10% \c?wer than 2016 2 by 2050
and cyber security. and other services. ¢ - pa by .
» Network charges 30%
lower than 2016.
FAIRNESS & INCENTIVES
. Secure a stable carbon policy Review scope for consensus on more » Networks pay over » Networks pay over
including a trading scheme for generator efficient carbon pricing, refocus technology $1.1 BN pa for DER $2-5‘BN pa for DER
emissions, enabled by agile network specific schemes and increase the services. services.
CARBON connection and integration of large and Australian international emissions reduction » QOver $1.4 BN in cross » Owver $18 BN in cross
ABATEMENT small technologies. target (2027)% subsidies avoided, subsidies avoided,
saving $350 pa for saving $600 pa for
med size family without med size family without
DER. DER.
SAFETY, SECURITY, RELIABILITY
Incentivise efficiency and innovation Transform efficiency of energy delivery . . .
% through: implementing fair and efficient with orchestration of distributed energy ” Plan‘:ue;:d and efﬁmentd » Relfall;llnj;e ba!’ancn‘ln%
demand based network tariffs; enabling resources as networks pay for support in E;‘Zrur?t rz‘sgf;g.lﬁtavo' s ga; ':u - Iy :';' Sn‘i:ﬁ 'ty
standalone systems and micro-grids, the ‘right place at right time’ including ik Y Y nd Ipp : cale. with
INCENTIVES and; modernising regulation and use of stand alone systems and customer riskes. . ?n‘u‘;:gofsma I;:Itl
& NETWORK competition frameworks. focussed regulation. » Robust physical ! It = o ar
REGULATION & cyber security participants.
management.
CLEAN ENERGY TRANSITION
Develop essential information tools Establish active distribution system » Electricity sector » aectnuty sector
for a cost effective integrated grid, operations and markets for technical carbon abatement to achieves zero net
including: open standards, extended stability and optimising investment by reach 40% by 2030 - emissions by 2050.
INTELLIGENT monitoring, advanced planning and procuring distributed energy resource greater than current
NETWORKS feeder hosting analysis, and the based grid support. Evaluate cost benefit national target of
& MARKETS mapping and locational valuation of analysis of procuring these services 26-28%.
distributed energy resources. through a digital market platform.

Z2]: ENAQ017). Electicity Network Transformation Roadmap
- 21 -
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d beyond delivering PV
S A2 O F(~244) energy to the grid...
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+Volt-Watt Control
+Fixed Power Factor
+Volt-VAR Control
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o E
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SNz 225 8210 715
+Freq Ride-through

+Configuration
+Coordination
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0000
SHEH oL x| A2
E5000 o]
BN \_ [ZLie ]
55000 i
7 L] b ] [ 1 i
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ES000 « [ ]
55000 i

Er L ERBE

e

HOME  ofu4x|Biz ol AIMNY

H|IZ=x ZE2{ADR 67| &7t T 3tH W& ofSiLL
2ofLt

| ML "70MWO|H 7| EX| D GUAFoR HE FI

ZYK|0|B s Aot 1 MHAE S ot stst7| $i3t Z2{ADR(Demand Response)?] B & YH0| 6
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AMEozo| f & Y vpp E/d3) HHob

AlLtE|

AlAHE

= Lig
BAU ZINSSE G /KWh)
CBP
AR AL O&M MH|A HE, O ESHAZER/KWh), AZE7| H|E QI8H3502H—-508HY),
S22 6GA/KWh),
ALAMICH ALizie. | O3 MHIA I, 8223102/KkWh), AZ7| HIE 2l5l3502H-»502H)
INEPNPS) B2 72 /KWh)
= SN PPA+ R 7| Y SHM PPA HEAIE SIHALARE
BAU 574% 33.8% 55% 3.3%
ALt 2-1 451% 265% 43% 24.1%
AlLtE|2-2 39.8% 234% 27% 34.1%
o1 CBP MOl AM =74A Q1 CIMIE|E ©10| = S7HAIY AL 2317 0f 2 o242 A Y
SR =T SR AZY | HI 2 HZ OS2 M| = A A S/HAIE A= H| X 27 Mat
22O FIt 0| ZEE F2 SIHAILR = H7|DZAH L F 2o FAL 2l 7ts
(UENZ)20MW 1} Ml LH 7| SYS AR E S5, @ME 9FE, %%ﬁﬂﬁ k=)




3.6. &4 CHOHM| o] AE

e

NEM 1.0 NEM 2.0(2017'd =¢))

AZHHE XtseaH

AH|XE A T4+ g

SCE: $75, SDG&E: $132,

_ ASHA 2= e PG&E: $145
2| L L|of}
NEM 2.0 $800 over TMW
' H22| 22 = MEAIEE 7|& B4t T MY 7|FE Bt
_+_H|7(|.o| 7(-| E#AH|Et°
H A 2k (e}
HE 2H8F At MW J|zoa Mx
T MA 8 Aot HHEOfAL HlSA|D[2 5% et el
¢ CGSPlus ZE2IM : {0742 M T2 A7 AS Ao w2t HESHHE S5 7Isct
E3 N X E oFHo 2 MK
H ML= Oahu 10.08 ¢/kWh, Hawaii 12.17 ¢/kWhe A0 Q2ECH He =5
sto| % Smart export ZE1%H : ESSE HX|5t0] m|IA|ZH16A|~09A])0fl HEE FF ™ol 74
A

O 3A[Ze] & Al
+ 20184 7|&
o= 29|

OFf HAMZ HOLL F7F A ZICHof A& AL HAMSIX| = HE|O|
AHIA™ Ol CGS Plusl| Y& Ll

Sleto|o] ESS M| 2k2 217MWh 0|4 oz 7HE|

To=2 OT
PHEC 2 a2 =2 Fit

EL|0}2| 967MWhO]| 0|0f
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4.1. AwLIE| &t 8

EJ Oz it

g8 2

© (12) ARUE PH
zojsto] Wit ol

I ERN T

O o
(@) A 2o &

=84 Ha, HI|

7 =

, Mo x] EEe =T

[ UEl &t 71 K]

Electricity is distributed to the grid. E 3 ﬁ E 3
SOLAR PANELS

UTILITIES

Participants pay for a
share of the solar farm.

Participants are credited
for their share of generated
(.) electricity.

G

E4{: EPAQ2016)
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4.2. 0|= #HFLIE| &cf &

o O3 U HRUE 2t MH822 0fd o 28) O|4% F3) Hrisls 4

— -

1%} . 012 W HRLE s2F Y F (16) 671 — (19) 40742 S}
AERE(FH) (16) 110MW — ('19) 2,056MW 2 =Y
[HRUEl £t ZRME EEE(20185)] [Pz ARLE £t £5 88
¥y o Cumulative
E ‘. MW ¥
. o ] ° 1,000 E
O A™A B v, ; f
EE = —1 = ) }:."‘_‘-’ ¢ ® 2 ® o ‘c 4 g
(8l=) . 3. r 5
o ‘ Se 500 g
2 ° o ." g
. - o o€ ;
= . 0 8
’ o ~ 2010 2014 2018
« O|=2| RPS M= : 7| EtOf ALY A 2| F £
o ~ = =13 4 | Ad
A‘l_T'_ROI 1~2MWT= PV 7HEE 7c>x-”o X-”—TI—
o o |_
o T7|EOjALOI A HFLIE| S22t & o F £
o JMEEA HE =Y
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4.3. 72| EL|O} SolarShares =2 173

« O] ZHE|ZL|o} A|ABIH E : SolarSharesSM T2 1742008~ Sxl| Z™ =)
Neighborhood SolarShares =213 (2020~ Al %)

- 75 T2 (size): YLK QI 74O AR 1.5~4kW T2 7} CHCH

e
— 7K} &) El: 20204 7| = $0.0586/kWh ==2| CreditS M 7|20 M SX|
— 7} AR H|8: el 2 8 2F(generation share) 37|0f H 23t € 1 22 5 (0.5kw =
$10.75/8 E=4kW & $132/8 =F, 20104 7| &)
[SMUD2| Community Solar & &4!]
ARUE &2t
dx 3 #2612 glol
18 o PHo 2 BYE v
AAYE 2%8tE 22}
=g akAl M VNM(Virtual Net Metering)
(5 7EE I L otate 23
E| =E) HRUE 2t 2t 1
* Y 4|
Aole AB@EY 202 -2HE 2HD)
=N YREAMATIZY
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4.4. ZH2| EL| O} SolarShares 2 211 X| A

@ 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 ©EO| Ciet 23, (A)
SolarShares Charges N
SolarShares Credit AR (23D B
SolarShares Charge =% 0|8 &, ()
SOLARSHARES SUBTOTAL

A) TOTAL ELECTRIC SERVICE CHARGES/CREDITS

Amount
59.48
60.63
38.61
20.30
15.16

0.53
$194.71

-113.63
6391

-$49.72

$144.99
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4.5. 1w LHE| &}
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o 7HXF Hola =S SHotY F= 25 i &4

QHI
HR
L J\
THArALA| RX| B

ENQE WHYOR X7| AHIYS A4

O EL P

S o

ASo M7 S8

WREL P

H|228 Atz

kWh =
ENOIE TS

ooz gl

-31 -




4.6. 0| = D{AFEM| =S FH 7L E|

Sch+2EC|X| QIHE[H

400

w
o
o

N
(=)
o

100

Installed/Planned Capacity MWac

SMART Community Solar in Massachusetts (MWac)

Planned-No Battery
B Operational-No Battery

Planned-With Battery
Operational-With Battery

OhiE) XIS EH9I0IM BS T SOIM EHYY LTI B0l T50| ESSE 2
(%) 272 EsSO Hle) ZH 4, R pe| |2l

@Zh HRLIE| &2t M ZENE 687MW 20|, MEAK|Qt Zetel Z2NE 323MW ARl &
(QIMIE|E) : $§0.0247 ~ $0.0763/kWhZ HE{ 2| &2, "ol XI A|ZCHO| BF M &0 2t AHO|
(RFAZ741) : 500kW O] &9 Effrat M A= oL X HEE X2 AA

o]

(RHAZ2) : X HEEK| A|ARS DR T2 IO &OstALL 13 The A BN 3

& 0|&(52 complete cycle equivalents)

[Happy Hollow Community Solar(PV 7.1TMW, ESS 3.3MW)]

364
323
11 8 5
| | —
2018 2019 Dec Planned

Image Source: Clean Choice Energy Borrego Solar

Data Source: Solar Massachusetts Renewable Target (SMART) Application Update
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5.1. H{HA S

23H = (Dso) 7Is

< DSO2| O AX|H2tof et 7|
- DERZ 0|83}0] MY X| ¥ (Voltage support), & 2 2|(Congestion Management), I| 325} Zt
2 (Peak Shaving)2t 22 4 MH|AE X3
DSO 7|& - DERS ZH2oE 2[5l 5 BHE &0t 5 510 A E2% 2u], M TFEX}F XA
« DSOI SHAESRBAN(TSO)t W oz HEAS2E 2EE S
« DSO=HOlH 57 X 282 S A& REES Mt ofHX| 28 =% = A2H
ESAH[AHE fot M2 HIZH A RES FH4510 ME[AF XS
[DSO R 7|5] [TSO-DSO & Z= A Al]
/—\
/ NEW ROLE \: —
:\ OF DSOs SN® ¥
\ oo > > I]
¢ N D = Ll 15 it
X’ fﬁ TSO DSO DERs/Aggregators
INCREASED FLEXIBILITY IN LEVERAGE DATA TO INCREASE
DISTRIBUTION NETWORKS RE PENETRATION
REDUCE NETWORK «—> S —
INVESTMENTS USING DERS
FLOW OF POWER FLOW OF SERVICES FLOW OF OPERATIONAL SIGNALS
IRENA(2019) IRENA(2019)
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ME =853 (Hosting Capacity*)E A sl A5}

. (Hosting Capacity) £7H{91 49H| 212 g{0] M| S2| 7| SHo|Lt MBI Zof L Y32 O||X]
o250 D 48 4+ Ak WUOLIX 8
T o oo

- MNEEE LT MSAZ|D A S=T L8 Al SO E Sl Y MLS2 2/Tst= Mot H
£ (Constrained Connection) 2418 Edj| &< SO}

d
+ HIEASS fAY == 5

< PG&E Hosting Capacity Map > [16MW HE & E3HQ A ]

.I Integration Capacity Analysis (JCA) Map
pofl |
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Color by Total DG
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] ¥= ENA(Energy Networks Association)

78 MH|A XZ 6THA
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0x Oh
fot 0

30 o
J

2THA: 7S R
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[& 1] B SSEN(Scottish & Southern Electricity Networks) ARg|

CMZ

Q014

MH|A

< KNef2tE| K|S (CMZs). v S8 7o S7F, 1E E= FHEE[ XS V'#] g
. SUYNB XY 2Y YL 2 g7
L 7|E HEYAS| B Y| l,té;; =
- T87I207 H| & 2& M-S o
+ 47HR| SN M2 H S
« Sustain, Secure, Dynamic, Restore 3 ke e g gERaANy
N o SSEN SH[O|X|

« Sustain:HEQA 8T XWX BXOZ F

« Secure: A 72 HERA ZHES o| ol tr =~
* Dynamic: HERI O|0| Zdd Z2 =5 =

+ Restore: M 520 Bttt =l 2 55 SH HEIE FX|SHAHL HMMEfZS S/ 2 K&

& 203 12€ 7|1& 220~420MW, 5GWh S &M MH|A &g

<« 794 M| 2 XHAof Coll E4t= XIS, B0 YA 22 XHA=E

o -0
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