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Data analysisEhfd JERZ 7%
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FREEBEERENN - 2017 FFETHEFIELE R 0.3 28— FTIE EEREmT
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HWTE > 5352 Energy Scout 7 (BNEREFZERITEE) LUK Fast DR 52 (Raimm iy
) > HOGEFEHAT -

10-min Emergency, .
. . 10-min Emergency,
Energy Scout 10-min Emergency [Economic, No ,
Economic
generators
THREE S KRR (10 rgEEia ~ KOBAl
i 10 ST ETE e J
ES: It Sar b Vil 3!5 P e
R A AR SEH2K EHE2K SFEH2KX
BEX £ 5% 5 BEX
Generator Type R ?ﬁ{&fﬁﬁ& JEE S a R
EEEE
R/ INF PR A 100 /]NEE /4 50 /)N /A 300 /NI /A
H=EMF IR 1 1 1
I A R EIPRS] RS 1 /N HHERR ]
R IR JiE PR ] 50 K /4 JHE PR
EaS=q[Ell: 5/kW-H 5/kW-H 10/kW-H
HE & (D65 0.5/kWh 0.5/kWh 0.5/kWh
Fast DR Fast DR(40 Fast DR(80 Maui Fast Maui Fast DR
as events) events) DR(Generators)|(40 events)
e {2 DR(40 2| DR(80 K Maui {22 DR(FFMaui Pk DR(40
ES: 3t bl S
k) ) R ) KEM)
SEFHEE 7 BFEIPEHFE B 7 BE
e Az HA RS NV N PN
SRR g AR HAR i O B i - O B SFH2KX SEFHE2K
Generator Type =7 LI EN=E7 SRR RN IR EE
EE NSRS 40 /NI /4R 80 /NI /4R 40 /NI /A 40 /NI 4E
H=EMF IR 1 1 4 4
A B REIRS] |1 /NEF 1 /N 1 7]NEF IWNER
EFRE IR 40 K/ 80 /4 40 /4 40 K/
Fas L 5/kW-H 10/kW- A 5/kW-H 5/kW-H




Fast DR Fast DR(40 Fast DR(80 Maui Fast Maui Fast DR
events) events) DR(Generators)|(40 events)
HE & [Ol65 0.5/kWh 0.5/kWh 0.5/kWh 0.5/kWh
(AR /b 50kW i/ S0kW
FLAELR 10 of 10 10 of 10
FEAENHFPEEHITHREE S E TR > hRP I DIEE > HRIEEEES
A P EE#E 2538 F Energy Scout 52E » |ff Fast DR HZEH SIS 2 » HIL

PR -

B E @R 2 E] - Energy Scout F/NHFHIH FREGELRMAR S - (HEE L

HITRAS » SOEGGETHE T —REM 1 FAMERELR 0.4kV - AP A LUEERE email
SRR > FRENESFRETEE N 5 BN B Rt & &I (Ramp) MRLE) - H AT

HHALAHPI AR SHNENE  GUEEER R AR - R E B ER R
HUERGIAN - g E S bR - HRATEZEGUERR 10 HU10 > &G eSS iz
(D7

Energy Scout HFE# e 5E MW
Commercial & Industrial 30 customers 12MW
Small & Medium Business 160 customers LMW

Residential 30,000 customers SMW

Fast DR HF# MW
Commercial & Industrial 30 customers MW

(=) BEECRNERAREIR 2 F5 & R B S

HR E R E I AR R R - R ff B SR & E5RHY
Curtailment DR #7#%] DR 2.0-Demand Flexibility  ZWif# DR ¥ T BAEH
DR2.0 A HEOREHEHNE - HHEENEAHBE LR &8 (Load Build)#H] - &£
& DR Bc & EHENAR S < 755K



Primary
Service Need

Peak Shaving

Peak Shaving
Load Build
Load Shift

Ancillary Service

, Flexibility
S Direct Load Control .
End-user s o8 Intelligent Control
[=] g —
* 3
, Production
Device , .
Consumption Consumption
Category
Prosumer(Storage/EV)

Hrr > Load Build AUBEHIRIN & B EGEREE ST TP & E R KEE 800MW » H
KEGeE E HFRHE 7 400MW » {H PR Fy 5 58 58 Y B 7o Ba i B (o A S sl R SRARA AR fie
7 ] AR - DR SR B s AVAE IR AR AR PT ATR 4R — 2/ base load « —
HRIGCERNERS > KIFEZEA Load build AIMES] > TIRERE MBS HEAE
aggregator fpBh » 18 H AR H B A BRRE T ARG -

Capamty Grid Service - Load Reduction & Build

Response Time: Day ahead/Hours
Duration: 1 —4 hours

1,200 MW

52
E
Batt
System Load
600 MW Profile (24 hours)
ate i

HVAC

Lighting/ Refrigeration / Fans / Pl i Loads




HRFREIRGEANY DR2.0 AR R Orid Service » ££ Grid
Service HY B EER/T &AL T AHRE B AT < BUEH & H 40 HURIE & # k4 By 1,200MW> H Grid
Service Hb7rA ZREFIT AR E 36MV ~ EEHIMETTEE 44MW ~ ZE 17 E s %H] 44MW -
HATL 2 12 B[] OMW HYE ML SOMW HY 2k FE St » &U(HRIEEF Y 6.7% -

Initial Targets for Grid Services

. . Oahu Maui
Grid Service Type
~1.200 MW Peak ~200 MW Peak
Fast Frequency Response 36 MW 0
Capacity (Load Reduction) 44 MW 9.8 MW
Capacity (Load Build) 44 MW 8.9 MW

» Aggregators will be utilized to achieve the target levels. Starting
September 2018 and contract committed until September 2023.

» Self-aggregators will also be utilized to achieve the target levels.

(P9) E R PR ARAR &

B RSB JILE 2015 FEAYRF {5 REP J7205 [ A Aggregator & » (H 5y T 4EH7EL
M P Z EHER % - EREREIIER KA HEUE T Wit Aggregator AV » 7355
Firm Provider PAK Service Provider © Firm Provider BIf#4% Ageregator 5= » %
i Aggregator KHHEM P - ERRE AT EREIEA] Aggregator » HBi/NE B RIR
B /¥t Aggregator ©

Service Provider RIJEMEIH AT RE IHIECE » FEE4E Aggregator IREE > H
Aggregator MBI EEREIATHEMNF - HAFAERRE I AEZHL - Ol
FH B a3 B8 ) B RAG F P s -

{EEFERE S IME HATER RFP SRR EIE A RRHE R FRENE
T ZRH IR - DA R R AR Y



HFRE IS E A F AT LLE Oy Aggregator » SRR &2 H mIAY 7 258t H bk

SR, -

v Hawaiian
ava Electric

Grid Services Participation Paths

Options Now Future Addition

Aggregators

Hawaiian Electric

] .,
Contract directly with aggregators. CRTPEITES PR

Third Party recruits and contracts
with customers to operate customer
loads in a “Portfolio”

Self-Aggregators
Contract directly with Hawaiian

Programs offered directly to
customers through a Utility Tariff

Electric.

Utility negotiate directly with
customer for delivery of services at
large or multiple site facilities

FEATH] Aggregator SFME I - HEGRE IR S — T HIERE TS = 50 RFP > H AT
FEi%k PUC % > THET 5 HBMZZBIIGA S < BAETRINYITZE > et Askin il ERE s
211 > BT E R E I NS GERE M ELR A "TRESN - 15 (1 REP & —{1 5 FHIERY
TR WINEEE AN 5 FitEE—[ERRIAAVETE] (B AR R S B L RE A
RRy 5 AR RERER AT ] - ERREIH LB RIS RENE - 38 FE(E RFP
WA Z—EEHF R DUEBS ISR RFP - 8] AE Aggregator HNEERREREEAEN
% o H RFP HEEHHY H V@A IR ENAAG S FhAE A iR R ST IIE E (second
benefit)Hy 7% - NIt AFTREEETEHHE -

(11) B R E IR E R T ZE A58 Rtk A 2
H PR E I EREIE T EER RA IR B LU = EPEES -

1. F—[EERFEE4%F » 25# Integrated Resource Planning , IRP #IfE » &



2. BPEERLE 2014 FFHYE 0 [AFE duck curve » Power Supply Improvement Plans,
PSIPs HlIfE &AL RA HIE - HENEIEAFER » il AT -

3. EBFBERHIE 2019 FKH s Integrated Grid Planning , IGP I » —LLEA
B IHRE Y EERE 245 DL ELA DR ([E{E A& EAN A -

(73) EER BT IR B SE R AR = A

HBFREITHEEAE 2003 ~ 2009 B 2011 F5F(d4E DR T2 RCA G - HEEFRW T
T BERAAE T - HERNFNEFENESENER AR ERREAFHCE
- NILEEBTZEINRT L FE - Bt R A ERMIRE R - —IREGHE
GERAE » —IRBISEHELE RS - 599ME PUC SRRV I He ) — SRRy - Bl
RE AR EE E P2 OB
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2003 2009 2011 2003 2009 2011
TRC 3.5 3.6 5.3 20.1 3.7 6.3
UC/PAC 2.0 1.6 1.8 3.9 1.1 1.2
RIM 2.0 1.6 1.8 3.9 1.1 1.2
PC FERA N N 30.1 182.7 89.2
SC(fi%)

HEFRET AL RTEAS B - EEER PUC AR T 255 -
B H AT o RATAERC & 52 BUA B SR ATV S E IR 2E B e imay T = A
DR HiRAZER  MIFEBERA o 5/MNER DR By sF AR HI L Bnergy
Efficiency, EE —% > EE @R MEAVFEREREL - DR & AT LIRS s HAS Tl A e
ERE

() HAM AR &= S AR R

H BB IHIPRRE LR 60Hz - &5 59. THz LU N EBaaREN(RARESE - H
EPREEAFERERER NEM i R RORHIETZE - & (ESHER AT - 2525 NEM FIRERTHI =R A]
REE U > (B3 25 NEM & IEAE AR B Y F F IR Ry e DI S T S 530 ik B T [ A - 388
ROAREGENR > EESEAFEELEEE A -

H R E IR R H A AR T RS A RE s ER - e SRR -
HERBIF—EALERERAS - BRTSHGE s S - e — R
BRERERE AR REEE -
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-~ EinNE#HLEE /S (Southern California Edison, SCE)

(—)SCEIVTRENIETTE

EENIPNE #1487/ F] (Southern California Edison, SCE)ARFESHMIE#ZE 5 & F
Dy FE AN Ky 500 B K EEM PRI RS - RIDIN=KE I Z— -

SCE #EH TR & EITERR T & TG IH PS84 [ERF R T2 RA(Resource
Adequacy)HYRLIE » A FTEEERYFE B FEA T4 A RA AUETRF - RS DR 49A RA HY
sEAFOT

Average ExAnte Load Impact 1

Qualifying Capacity=

Number of Measurement Hours  Loss Rate

At A F Y Loss Rate AECEEAVARIE(3%) © M0 SCE FriEHIV R B E 2 5 n]
SRCCREFER S ~ AFPRIRE Y » SCE $1H¥ TG PR ERIETTZER T3 7
i > P B K > TEEE 7 )72 (Agricul tural and Pumping Interruptible
Program) ~ EEWH(E 2 (Capacity Bidding Program) ~ FEf#RIEEE 52 (Critical
Peak Pricing) ~ A% 4EHMK T ZE (Optional Binding Mandatory Curtailment) »
FE MK 75 Z (Scheduled Load Reduction Program) ~ E H#7r #1755 Z (Summer
Discount Plan Program) ~ B EE(E 2~ v]{£8E 1 /5% (Time-of -Use Base Interruptible

Program) o

() SCEST 1 75 8 S 5 ZE T 2 [ e

A SCEHERATE R BB EAE U B P B 1 PR A IR (T B
SRR AT -

1. FENEHEREBFEHEENERE BE?
DR EfRIEHEEBMEAFEWELES] resource adequacy, RAHEHIHHY - 570 RA 2&@
1~ SCE WIS =% HI A - IR SCE B AT SN 2K E 2 FH A s iiffE s =

2. TENEHFTAARERLRETR?

SCE H A2 A (7 & M E RN E A A RE R ek MEAYET= - ARy H AT SCE #Y DR #
AFPRERE SR RETRAYRED - ZR0M - FEARZK SCE A RE G lAIaG HEEC A RE YRR B
FEH e m H N R -
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3. SCE My BB A Pl ?

H AT SCE /527 CPUC &5 B AR P (it 2 AT TS T 7 B S 5 SR A S 4
A - HEAAERI A2 CPUC A ERYES

(=)SCERV R £ EE Fo 27488

ol

SCE #RIE £ H>200kW Z2LYF BRI F24 Interval meter » #£ 2013 FR5EK 5
EHEE AT £EAE - - A 1.9 BHFRRER - S (Radiation) FAERHEE
AR AMI AR -

EI T SCE #RAUHT AT SR IRAE 3 47+ (BT L4E% ABUESE H Bl s |
Bkt - AT E SRR - RIS BB AT AT R B R F MR
ST« L SCE HARE R BT ) 2 5 PR i e PR ey e T A PR AL HRIRE - FLAE 577
EEE L -

H Al SCE HEERIERKHAHFRECHPAR KHFZ 15 7#E—F&D
MEEMFE—NF—FZER > HEEEREENRIERT2E THE -

Before SmartConnect SmartConnect
» Large customers (> 200 kW)
» Samples of small customers * All small customers (<= 200 kW)
* 15-Minute * 15-Minute or 60-Minute (Residential)
- DB2 tables on Mainframe « ESCDW Teradata
* Row: month (or day) of data * Row: Interval of data
» Packed (or Zoned) Decimal * Numeric
* No numeric operations * Numeric operations
* Less space * More space
* Download data to SAS server * Optional
» Convert to numeric
» Data processing on SAS server » Optional
* 50,000 accounts » 5,000,000 accounts

BEER ] DS EH RS AL A PR S BB R T ZE (TOU) » #E I A B e
CPUC HYMRERE » EIEERE ] FHIEBEE AN - REZEZRN R CPUC HE B =
M TOU - (B XA E RS P 28RV E R > AR EE T -
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AMI Y 55— {8 ¥ B R A AT IR S & - (G2 R PR TR RS RER G T
DR AV 0TS - S5AMEE A P ER communi ty EHEETIIEER SCE & » SCE A FH it [H
I TR R L B RIS Communi ty « SSANELEH S opt out 2% » ¥R EE BN &
G - A REIHEK R > G DA R HEPESE S TEER
SR AR BV &% > EEAZENEEETESHETE -

(M9)SCE=E(E /48

BIEIMEEIRE L - INELRaAE A~ FIRY R EAS Gt - REiGH TR ZEE -
e IR B R R AR B A H AR R EFE N RIS e P&
Bl - (HEEHPEERRRAYE > BRRSPEERIH P A 10% - KIt -
2013 4 SCE ghAe 85 AN o SR 15T - FrlAsts A TOU J5% - S ahE Y = ] DU
£ TOU 2K - [Flf - S RESE A PRl EEH TOU 5% -

Non-CARE Tiered Rates 1/1/2008 through 1/1/2018

$0.4
/

g $0.3

$0.2
M/—d—ﬁ/—,/

$0.1

® ® ® ® D DD G D S S S oo oo o N NN N MM Mmom T T T SN Ao B DB o = s oo
E 88383883 ss&g&e8 s 8=z 3gc &8sz &g :ss&8&s&sgsg=z 5888 g8 88 g 8
& & 8 8§ 8 48 8 88 888888 84888 888858888888 88888849849

S dddddddddddddddoddddddddddddgddddddddddd
H F RN S A F NS A TN S AT RN S AF RS AFTRSATFTRESATFTRE S AT RS AT RES S

2017 £ - SCE BA4GHEITETHF TOU HY Opt in 38R > 3k 7 EEHFSH > frhls
SRR A B FRE AT LA S T TOU 7728 - 2018 4E/% - SCE Brifastip Defaul t
FY TOU 5 - 3 70 EEHF 28 -

B 7 FE i F EAHIE N B2 R R R o > By AE 12 BEE T4 6 Bhss
BN 4 BEERGR 9 BE o 7F 2019~2020 FEFLEFEHIETH F TOU » Hyd&8 ) HivfE
FARFENTINAY Duck Curve e
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R P HI S HHYE Ry TR R BT - IR 7S (B EE AR > 1R
HE[FRHERC TOU » RAERL TOU FEEFH F S AR - BRETHPELSHE T0U
- H=MTO0U AR LLE A - ENNNBUTRIT 2K SCE (€18 (EE M P
TOU 728 RyvHase Y - P adiE vl DUgEEE - (HIE &8st TOU - {EFEECAY TOU &4
R —FHVERERERT - NABEFESIEE TR > S5 EEEMRE -

5391 > HAT SCE 155K CPP FHak b LR PHYREME % - "I LU B — ik n] DU

opt out ° FEENTTTZERY Trigger &AM KBS EEE SR & RE) -

2017~2018 FYEEMF TOU opt insBgirzEd > %1 2 SEHERHF - A&
$200 Hys\ERTEE)E (ARG HERS) - SR TSR AR EATE A P EERE 1] L
HARERC & TOU 5% - B R UIREE - fEXeyatEat - sl T =AY E

EUES
1. 4-9 peak with 1.5 to 1 on to off peak ratio.
2. 5-8 peak with 3.1 to 1 on to off peak ratio

3. CAISO inspired three season rate (summer, winter, spring)
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Figure 4.1-1: SCE Pilot Rate 1 (January 2017)”

Tarff | Season |1:00 | 2:00 | 3:00 ( 400 | 5:00 | 6:00 | 7:00 | 3:00 | 9:00 |1l]:l]l]|11:00|12:l]l]|13:l]l]|14:l]l] 15:00|16:l]l]|1?:l]l]|18:l]l]|19:l]l]|2l]:l]l] 21:llll|22:l]l] 23:00(24:00

Off-Peak (27 S¢) Peak (24.8¢)

Off-Peak (22 7¢) Peak (27 3¢)

Off Peak (27 8¢}

Off Peak (22 7¢)

M

Figure 4.1-2: SCE Pilot Rate 2 (January 2017)

Tarff | Season | 1:00 [ 2:00 | 3:00 | 4:00 | 5:00 | 6:00 | 7:00 | §:00 | 9:00 |1l]:lll]|11:l]l]|12:l]l]|13:l]l]|14:l]l]|15:l]l]|16:l]l]|1?:l]ll

18:lll]|19:lll]|2l]:l]l] 21:00 (22:00 (23:00|24:00

OffPeak (29.1¢) Peak (55.2¢)
OM-Peak (25.5¢) Peak (27.6¢)
Of-Peak (29.1¢)

i

Of-Feak (25.5¢)

Figure 4.1-3: SCE Pilot Rate 3 (January 2017)
Tarff (Season|1:00 |2:l]l] | 3:00 | 00 | 5:00 | 6:00 | .00 | 8:00 | 9:00 |1l]:l]l]|11:l]l] 12:llll|13:l]l]|14:l]l]|15:l]l]|1 6:00/17:00 |15:00|19:00 (20:00 | 21: 00 22:llll|23:l]l] 2400

Summer Off Peak (16.3¢) Peak (226¢)

Weekday | Winter Off Peak (18.3¢) Mid Peak (21.1¢)

Spring Off Peak (18.3¢) Peak (25.0¢)

Summer Off Peak (16.3¢) Mid Peak (18.7¢)
Weekend | Winter Off Peak (18.3¢) Mid Peak (21.1¢)
Spring Off Peak (18.3¢) Mid Peak (21.1¢)

GRS (KA P SERCREEIRE AT P4 2R A M) - B4E 8L PIN-
San Diego A[F] - sl REEIR - EEH PSR AMEE A REEE - EEE T —
(B2 E 2NN E S - HAgUE2AIEESCR - RE PR ECE BINR s 80 HAtl
sctlic e - AFEBIRC AP 1A% TOU HYEASERSE -

2018~2019 #E{T Opt -out ek » HREAHEEH PRI ERTTZ - A HEAT—
{EHEAFRZE A P ERESNNL A TR - 23T 40 EF AP ETIED N 2eEavstiE e
FrLUE a0k - TR E B G P ILsETHY » M ATREHEIRE R4 - Tk
Fuly ~ EERERHE o SLHEWEEE - SRR A EZIRE EE -

WA {5t 7 S LR A R ORI EL > — (B2 4~9 pm > So—(EE R S 4R 3%
R FEETHFEEZE BRI RRAVE R FTLIATRRERIELRE » ATLL SCE fEt
5~8pm SRIEHT T ZE » aHETH F &b S ECRIER HERA TR - HERFHATEZ
7= o HPIEE AR B R HEAT S EE -

NI SCE A EEER bR B R LI EEE 22.3 0 JFEERE 16.1
I - NRBEAFGHRERTRE > WItHAE MR8 E TS 7 N EH =
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Demonstration of Seasonal Rate Differentials

Residential Average Rate (¢/kWh) Under Each Rate Structure

Summer | Winter P I{fgi;‘x: ]ES
Manths 4 8
Average kWh 673 458
Tiered Rate | TierJan. 2018 18.8 18.5 0.3
Cost Based TOU: 4
SOl to 9 peak 22.3 16.1 6.2
Proposal to TOU
Working Group | Cost Based TOU: 5
to 8 peak 22.2 16.2 6.0
TOU-D-Aw/
Current TOU Baseline Credit 20.7 17.0 3.7
Rates TOU-D-B 20.0 18.3 17
TOU-D-1-p 21.1 17.0 4.1
21 TOU Rates GS-1 Recorded 13.9 17.0 19
(z5-2 Recorded 19.2 14.2 5.0
Proposed TOU 4 to 9 Peak Period 20.0 17.9 2.1
5to 8 Peak Period 19.9 17.9 2.0

FEABEATHY 90 K ~ 60 KEL 30 KAi& 8] S A7 ZZ & U e TOU J7% - AR E
M SRR R R R E T EAVEE - MR PEERIITZE > (LTS EGE L
WERES - BIHRTRLE > SCE #IRAE I FEREIRA TOU 5% - i EEHRAZEE R
& MR RS2 2 F R - SCE BRI AT F” EGlzE] TOU” HYHH
BEER > AL P R E A

—BA4ETE 00 KAUErk 40 B s ZE=AvEAl > —EHEF T 30.9 BEHFETR
4 TOU MG > 6%y PR R HAR TOU 5% - 241% 8 (B H (4 A% 12 A)#tk BRI M
FREAE TOU 5T - BUREAMG 7 P - (HHA 12989 FRE TR « T
REEE ~ REBEERAEEFIIE -

HHIQUEHHEAED 7T > 4-9pm HY T FEIRUEHME 1. 5% > 51l 5-8pm HY 7 2= AN Ry 2Rty
el > e (A Sy - R AT DUHIHES 29 - 3 60%HY = Al DATERREMESE H SRR B -

17



17 40%HY F Fat st E M A sREVSE BRI TE) - INIEA T3 P ] PURIB Ry A 2R
RFfEf T B R R B, - RERF SR E N TR BB S5 FH P - SCE #EE AT
TTHEERR ~ tHE AR AREL 10U B0 IEAEAR ) 5 8 2 R B ARy TOU 5 ZERYERE. -

SCE eI H P28 B - Pt EEEE IRERT] - SIMEREGETHIRIS IR
R - SCE 3Gt 7RI A TOU SRiishr ER BE(E - s P o] DASESRIa T {18 L = At 7
W% > FF RSP 28 - SSNREE TR e B R PR RN EEE
EHRZE - GEILEE R P EAR TOU B2 P E M R E - NERS
WSS S EE G RAERE - (Bt o] LIS - B AR BT B - (BRI 745 A 6
BHYMERRLLT -

2020 £F 10 H ZHeEFHmHY TOU #&H > 5T FTA P EEZ] TOU H - FEEETTH 25
EaLURC D P22 - IR P2 2% o HIRNERE R PIREEZE A IEE 5 ET
—{EH -

551 > SCE Ry = HATHE E - AR - FEfEE - RERS - —FnrEikE
FUEENNAI A GCIINEYSZRE (Keep remember CA is beautiful) - ZEEEr]AEsiE(H
FEREFFE N £ - T IRERAVE SR E FIIAIA TOU By S BLEES S - Ry 73BN 4R 5
PR DL Ry HHEERRZE TOU -

5
HCH

) | CAL | F O R NIA Publications:
APRIL Better Homes & Gardens
IN H E R IT Eating Well

Entertainment Weekly
People
Real Simple
Sports lllustrated

CALIFORNIA

Body Coj py C struck gold

wwtl \ gy b lt nyou to
Body Copy: Promise to do

everything in your power to

better ways.
CTA: [nergyUpgradeCI\.org

1) ) ) e s [

/\L ’6 (et SAY HELLO TO CALIFORNIAS FUTURE @
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[1]

~  CAISO (California Independent System Operator)

—)ERTE

~

HONEEIFEE H 0N (California Independent System Operator, CAISO)HEIELE
RPN L BN SENYEE ) - BT E A S NEL Y EE k& - CATSO FYE )
M%7 REER TS (B E HAitis ~ /NRRTT S « BIRFTES) - I ZEZEE Y - #Hl)
A5 - M 5 RS e S 5 i B ) B AR s i

7 ISO
\ . New England

= New York ISO

PIM
. Interconnection

California
ISO

Electric Reliability
Council of Texas

H AA0 N L B e = A AR RETRAS EE T > AR AR RE TR B & Z R - DU 22k H Al
HyES IR HErTr4d - HHFYIIINTHEHE 2020 F 2 A1 > O % RASHEBUEMIE] 1990 42 /K% -
£ 2050 2 FiffERL 1990 FHEBUKAEREAR 80% » 1548 T Ay AT BHREAYE HY - 1£ 2020
F2t& o RERBEIFIAZIELGR NESE - EFRLERBEC 2 HBBRECR » FihlE
HAREIRAY SR -
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600 Electric Industry
Yoar (MMTCO,)
1990 89.2

500 2004 115.5
2013 90.6

L s

Delayed Reference

400
Straight Line

300 (Low Carbon Gas)
(High BEV)
Distributed Energy)
200 ( L

California Total Greenhouse Gas
Emissions (MMtCO2e/yr)

Deployment
100 ---------------------------------------------------------------------------------------------------
2050 goal: 80% below 1990
0 T . .
1990 2000 2010 2020 2030 2040 2050

FFS NG T A AR IRECEE SR > Bl E AR EEE T Z —EtEBIRE R
HAREREEE - NILE SR OH AR SRS IEE ALY > W{E CAISO Z&
RETT S T MR RAT - DIECRRERT & HAE A RERACEE SRS -

7€ NEFTLUE L - ERE] 2030 A REIRRCEE R B IE & E] 50% » RETRZ BT
Z AR EE AN > DIHATSES 2 HARIREEIEERR 2030 FZHE  #
B AERKRKA R EHAEREFZEERHL A CAISO ZEAETSY - FHETE] 2030 FKA
14.6GW B B A K LB T 2858 -

120,000 -

CAISO Contracted Renewables

100,000 -+ Contracted_SW_Solar

Contracted NW_Wind

80,000 Contracted_SW_Geothermal

Contracted NW_Geothermal
Contracted NW Biomass
60,000
Contracted_InState_Solar
i Contracted_InState_Wind

40000 mm Contracted_InState_Geothermal

Annual Generation (GWh/yr)

I Contracted_InState_Small_Hydro
20,000 4 mm Contracted_InState_Biomass

—&—RPS Obligation (GWhyyr)

2015 2020 2025 2030

E Ry CAISO EHHIS T i 4R - B FE AR R OF AR T - HIERET T FRRS
JeE & ZFREGRFF R > HAE SR Su AR S E A 8 2 i ETIAE (must run)»
PR EENE 2020 £ Z 1R HIER B IR 2 o -
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Net load - March 31

28,000
26,000
24,000
22,000
2 20,000
o
:
GS,; 18,000 2013 (actual)
=
16,000 gg‘]g ramp need
2016 :"]3,000 MW
14,000 in three hours
2019
12,000 . / 3020
over generation
10,000 risk

1l 2011; ' 3am ' véom Pam 12pm ‘ 3pm 6pm 9pm

Hour

RIS CAISO it > 1F 2024 SR KIFEE 2 FAHEHE £ HEE - HIFFRETER
HIRZ 7h > W EFERC R RE R e R A BN 4EFFEE T 8 2 Pty - T By T (R AR 55
HEEE S %80 > CAISO HAfeH Ty ST % EiEHEEAEE FERETE
FERERE -

(Z)CAISOEEFENRIETZE

TINAFEEEZE 5T (CPUC) INEHR AT E R e M (Resource Adequacy, RA)ZH
B PR BRI T A RIE AR ENE ) IR 252 LFE » I
TR EAEER > BEIARIACHE IR A > DL EE JEEK - CPCU FY £ MBS 4E
FHEK LES B & > DLEERL CATSO ATHASE 2 L3 87 - CPUC HY RA 5T E1HE & 255K
IR K ~ MK o

(1) RBHEK (System requirements) : FEFRIEMIINEERZ B (CEC) ¥ A E(E

LSE HYEHEETRMIE M 15%99 S = -

(2) E&IKE K (Local requirements) : ficl& CAISO FVAEE s » (HHE 10 F{H%
M EE KRS -

(3) MK (Flexible Requirements) : fiH& CAISO HYFEEHE: » (EHSH 247
HEAVERYRT =/ NI i ey B o
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BEAh - HINAFEEIEZR B & (CPUC) » R4ERrEE I SEfE B S Rl — &R
FRAGER ] s BRI (Central Procurement Mechanisms, CAM) > F RsplA Btk -
CPUC Bt BB R E S E T A S5 - Froliciyas & - m] DUE R &8 LSE
[ RA 3K - FEETAE 2018 4F 8 B A4YH 6,400 MW (Y5 (15 DRAM 5135 ) i &7 848 CAM
HEIE A RA + & 2020 £ 8 A IMIIE 8,500 MW - A CPUC S E4CHRIE 1M
1,700 MW Y5 » BURE 2018 4% RA B3R - 40 NI ©

9,000
Total CAM [Aug.) s Total Demand Response wio DRAM (Aug.)

8,000 -
7,000 -
6,000 - /

5,000 - /
Assumed LCR resources.
Commercial online-dates
1,000 4 may change.

AW

4,000 -

2,000 -

1,000 -

0 4 T T T T T T T T T T T T
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

1117 CAISO WY &S Rk i A W FE 7Y » E05 PDR 8 RDRR » #2264 PDR 502 RDRR
W FE - S2EEFEEEBEENEZ4 (Demand Response System, DRS)::HRSE > AT
D& LA EE ~ MRS EAERE N - 0B E S G TR R - DU~
7117144 PDR €3 RDRR 2 HZEA A
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(1) RHEFEEEF (Proxy Demand Resource, PDR) : A 2010 F-& it » F o nl 5
e =UE A H AT SR EIR TS -

SC submits bids
between Net PDR bids are added Resources are And settled like
Benefits Test price to the bid stack as economically

threshold up to bid supply resources dispatched... SEElEiad

\ cap $1000/MW \

¢+ PDRHYPEH :

3 H AR gE 2 1555 (Day-Ahead and Real-Time energy) : Z&/DEFH
100kW FYfIHE =

>

B. St HpiEERIRE AN 2 15 (Day -Ahead and Real-Time energy Non-
Spinning Reserve) : £/VEA 100kW AUk E

C. HIPZEBAFRAR  £&NI2EE  CEFIRENIHESR

D. PDR £ EHNEE AR 10MV - B0E7A S Bl B AR 7 5 35 Bt i 1
(Telemetry)IhaE » A HEMFELLUTIEE

B Accuracy CEWEM:) @ FTAENIVETE — EEERZ=IE+/ - 2900 °

B Format(f&3\) * F G — @M EIERVEIRAE0 FIAEH W st BB -
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(2) TSEEENESJR(Reliability Demand Response Resource, RDRR)ZE/: :
A 2014 S8 > FHFE RSB HAITE » SE R8BS E 0 > R 5EERE
DABG - ERE &R A -

SC submits The ISO has a Resources
bids between system or

RDRR bids ore And settled
5950 - ol '?P:E ?)(ij(?(seg::i secnonnicelly engl::tion
\ $1000/MW L\ emergency dispatched... &

AN AN ‘\

¢+ RDRR AUPRHI :
A. RDRR 2B HE/ VA S00KW HUIEE
B. UREIFEEIE ST 40 788N - FESIR AHHEE -
C. IR 4 /NFLLE -

D. B ARIRRE TS > {HIMEEAGHEE SOV -

(3) fm DRAM 512

2014 4 12 A > IINAIEZE & (CPUC) %45 D.14-12-024 TR » B3R SCE,
SDGE, PG&E A Flaatl HE i 75 & M M E iH R #i5 T2 | (Demand Response
Auction Mechanism pilot programs ,DRAM) - HAf & 2016 H-2017 4 ;5 A H
2% D. 16-06-029 K D. 17-10-017 A5k - ZRFFENTT 2018 5K 2019
F DRAM st & » R o
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FE HH

2016 4 SERCEE—PEEL (1) AV S

2017 4 SERREE FEER (1D Ay &I

2018 4F SERREE =P ER(111) R 2,

2019 4F SERCRVUPSER (V)Y ENER - TEET SR B DRAM Y
Bef%—4F o

CAISO BORFEM ER IS (& HPEAREEAE) - K] IR S
B HPHUEE CAISO Y HRATT TS - AT ESEREIE T - 1HHE
IR T AL RS E B R AR S TR 25 > DR Provider A

PAGEERMRLEA ~ RN DL R EMS 8% - AN L BT EREE o 2 i
B - Zat SRS — DRI T IR B S E R R - DAHECRII N Bt
T BN EHNR Z ekl ey SHEAE - RPN Pacific Gas and Electric 24
=] ~ San Diego Gas and Electric Z2H] ~ Southern California Edison /2]

FESAFHBEERN 2020 FEERL SPEEYE -

17 DRAM HZE/E R » & SCEfE & ~ DRP B E N JEfRRALE or Aggregator

A - EANE A2 SHEEN TERENEFR
£ —qlifornia ISO
- R CAISOR A -
[ " <o) | - I FIDRPAYEE
i o WBISCEREMNRERGEETEH
T oo componse rovier | SRS AR R
T s ERBMEEE
Customer scﬁ)\]ﬁ% .
o« BICAISOEETMIB REKETS
BUYLER(IOU)HI & SellerfyAEE . 4EDRE S (MIPDR - RDRR)3E A S5
N . FECAISOHE A . REERERENNEE
« ZIETFHRHHHIDR - BAggregatorssi & 1E - TJLUEEDRPHAEE
Be RESCHIERNSE
e o iy | DRP or Aggregatorimes -
. FEPCASORISEE ||+ MESRSCIRRLES - 1 r RRBCASOR S8
 EUBEAL REmESakE * BOPDRERDRRIGEMEER
. 60 AR PAEE + REAPEEBE

https://www.sce.com/wps/wcm/connect/3fefbc02-0678-4ead-810e-

98e0a018270d/DRAM4 BiddersConference. pdf?MOD=AJPERES
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https://www.sce.com/wps/wcm/connect/3fefbc02-0678-4ead-810e-98e0a018270d/DRAM4_BiddersConference.pdf?MOD=AJPERES
https://www.sce.com/wps/wcm/connect/3fefbc02-0678-4ead-810e-98e0a018270d/DRAM4_BiddersConference.pdf?MOD=AJPERES

(4) BEefEgg

CATSO HYREEAELRERA T 10 HL 10 74(10-1n-10) » HUEE(RAT 45 K daathy 10 X
RAAEH > REE IO NI BB RN AR SR - I H A 20%0T & E R EE E (Load

Point Adjustment) °

CAISO B7E A EERAEE Y B - RGBS ENTEEE - & 10 L 10 Y1
FESR > B AR B G R ARV © T [ AR R =
Al =/NRF S R 8RB H R =/ N BRESR - 220 > 0 TR » BB H
16 B> AI{REE 12 2 14 BEAVEE - STHEMEE=11.23 / 14.57=77.7% - 54} > A#ELFH#
Y& E £y 80%~120% » F =i EFRAILL 120%: 15 -

Example 7: Event Day/Hour: August 15, 2010 — HE 16

HE12 11 14
HE13 10.2 14.2
HE14 12.5 15.5
Average 11.23 14.57T

Load Point Adjustment Ratio = PDR or RDRR Meter/Raw Baseline

(5) BEhRit:
A. PDR HYBGEHRMT: © HAT ~ B i85 RO RURAE - SBh iR i RIS
ARSERRE) - BIAIAEER<60her tz FESC T > 10 SrSERTENIA PSS -

B. RDRR MUBLENRMG: © &SRR - ERaEAH PR - Ball T =
I SRR BSEEIRIL ~ 180 ZERIEEERVEnEE R il ~ EAcER
AR ©

CAISO ¥R 28 s DA LEIE DL - o7 Rl ~ (R ~ Rocmp =gy
A HAE NI R S [F R S A S PE Bl - ZORENENRI BN B AE - 20 TR

7N °
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opi) B

Conservation o - . -
Flex AlertsGRIESH) | §ENTRSH AR » S0

?;%g;f“ S 5 AT © DR S BB AIEE T -
Restricted Maintenance Operations(PEHIGE TAE) -
Operational %??%%Tﬁ%éﬂ@%@B%gﬁ{%gﬁggﬁ?ﬁé&% » DU REE4E
notifications ATEME R -
e Alert (%) : JARI—K T 3 BiAMEY THHAF S 20T
(A LT o

Warning(%%) : BAIRIEERIEEN R ERE -

Stage 1 Emergency(Z5—fEELETANER) « B2 MEAVET)
AN S (ERAESURTAENR A » FEZTIRE -
Stage 2 Emergency (28 " PEERELSIREE) © 1SO CAREREY
Emergency notifications | T 4RMF{EFE » SOAFEERATEIARVREIR T oK » T2 1S0
(BREamA) AT EIE -

Stage 3 Emergency (56 =FHEREEGIRAE) 1 IS0 HE/AMH €
TS HEEOR - B RERRTRIRES » 5 HAGEE 1A EINY
T A A o

(= )CATSO¥F T AMT & fsHa ] iy ek

CAISO fREIEEHATERAL R 15 EfVERERTRE - WARZEEHIERIZ
A 15 rERVERIER > KRETEVERE 1 /N » KElr5 B EEERHERE > SCE
HATEUEER 1 /N E R -

FE F CAISOAYDR SFZ ELEfEEEE 5 orfErEREE R A5 settlement
FHER) » KB CAISO 1Y settlement B[] (wholesale level )& 5 474% o FrLLH AT CAISO
HIVEEE R 15 8nyEtl > A&EIHE S HENEE - HiEFEMERE -

HHUBAI BRI A B B4 Load 70 » L2 rate design hAED) - HE
THEWEEKRS » taF 15 /iy ErstiRes - BEF I FF - BiEaEsy - &
AL C&I FF B E A S > M EATETI200 DR 5% HRERBHCHEIR
i WEF AT AR 2 -

CAISO BRAECEAERREE 5 —FHVER - [N R FHARETRAVRIEERRE © e
ARACDR A] DA£2 L35 LR aR MERY R -
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() CATSOBHA 4 EFDR 1 Jer i

CAISO HYZEKIE » AR EE2E contingency [HE (FRE ~ HEEEARER) > S8 HRAE 30 78
P[EI{E - FTL DR A AR A S B

H il CAISO IEAERLE] Pre-contingency » fEALEE SIS S 41T Pre-cont ingency
HUFRME > [ & B EGER I FE 444 - Pre-contingency BV 522 day-ahead ZH%1 >
iEe— BTy )T R - (HRERE - EEETESEEE R E AT PR EREE E S X
Ak Pre-contingency HYRIZ -

PRI FE B R - H Al CAISO fFEIEFRE AR E over dispatch IBEEEFAY = » H
MOEEIEERE—(E tool » & T AR E N A HIET 2864 » 5] DU FE R 2 5E
DR & °

(71 ) CATSOHYEH B R 155 5 2E

CAISO FVEHEBIHR S0 A 22 A HHBI AR i &m 2k - e T E A EE HEER
M52 ff(real time market) o CAISO HEINDZEFREEEN DR HE > FEEFH BT

revenue HY[EA o

{H CAISO #2%| Telemetry 75K —ERAAIRRE - T2 4 FORYRII EokHa] - CAISO
IEAER R A > (N A TR 2 DR 27548 Aggregation MK » NIEE¥HY Spinning “F T
REF 1 28R telemetry 5 FEREE] non-spinning FFF 5 708 o EBIE
telemetry 75K » FEF % Ageregator A DU AT -

CAISO T fi# DR S NIEH BN AS A 35 20k » (HER B FEAE Telemetry A& behind

meter HIRZHERE » BELEERE BIR B G555 telemetry » {H{#H4KAY Load {EIRIEE

. Customer 1

4 Sec

CAISO ~————  Aggregator < No -~ Customer 2
1 min/ Standard
5 min

. Customer 3

272 Telemetry HIEEEAIBEHR > > CAISO $22] 0] DU BERIGEGE S Fil - o] DUED
Beik o WISRIE BV BURRERE ] DU E R flim L 4
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2~ Submeter BY Gaming sird » /Eag[EIHFERZE Submeter DAS Meter FHEE > XX
PR DUEE S F P #eE - (EE AT CAISO @A S - @A T2 » RE CAISO Ak
EAEREFRAL > [P T DUSERIETE

(73)CAISOE A DRINFEFE AL EIRHY B 75

114

CAISO 7E T fREERSRIRAERE & DR Z0H » 7 S — (IR WA [
B DR S AT AR © ST RETHA P P e BB AR (R
S > B CALSO EAER (S EMSE » TPTEAT A s -

£ CAISO Y1735 » M PLLE & WEARTTE I IE - Kl R e A s Gt 2 12hY
duck curve EF# LR - ERITEALLGEMF shift and shave CEECEZE - NAER
% PV #E A1% - PV AT DUR LR 12 BEE 6 BERRE AR, - HoRIEHEGER FEA - R
A% - BARGEE -

PRIFL Y B ATHY CAISO » #875 T /FHY Load curtailment HYE{EBEKEIE > Load
curtailment £ 4~9 BEVEGLLEAEE - HER R CoI P LAREEM -
A& - DR S E AV RS E s IR AR A E, - SAHYHAVEASEE The Duck
Fly » thit2: duck curve “FIH—LL) -

HEEA TOU #E > 30 RTP > ¥ EAHPE A EHEM A R &N E R
(flexible load) » FIDIEEEMRHERR L (GERAEETE) 2R FEK -
() CATSO¥ &8 i

FEHAREIRE AL B DR WE KBS REEF R AR IERR - 88EZE
a2 A1 DR EJR o CAISO E4LHTEZ DR HE » (HEE R EF T aEt %
DIFIRIEFS A BRIV RE - CAISO 2838 DR H & HEIE N B /E & CAISO 752K » RS
Aic — SL 57 g 4 BE 2 2@ A R Ay B - R2KAY DR K feigiE Al » ¢ load
curtailment B4H load consumption » [EIRFEILL up and down - EESfE &SR A E -

29



&2~ ERELE

W

AT TN B RFR T S B CATSO JE153T 2 7 B R EHEBNAE S - B EERBLINEY L
REIRIGEEIRE S > EERAS TR - NILE G FEEGT EEMPUEARFE > A FHEREEH]
& > RZifi By T #R8X ramping rate FIAERRHEIIEEK -

[fiAFE2 SCE A1 The Brattle Group Y& a7 HEE] » B T FRENRIETTFSI - ER
TGS R B - B R PIEENERY - &Rt EMERE (price-
based) VT KAIEH T2 » Hwm BB EERE! (incentive-based) VR ENKIE - [FA
e R R SEFRELEF N P o & B A ET Ry 1R s R B S Al S A
W BRI AN DB G - teah(e (] P RRAET R WA
PER LR - EEES MEEECET AL -

AN BERY AMI (Advanced Metering Infrastructure, SCiEsEFSRLmRESS) (el
JEFE » 5> ConEd ESHHRHEER - EHISFEAYZ » ConEd $1¥/NH LM - HAVE
A B ) A SRR R R A T oA - e B P HE NS o

GRS EGGEATSE - B AAEEE ARSI SRR
EEHE SRS ERA 716 - B EATGEAT AL IEFISSHE kY RO Bt
SRR TS A IE RIS BRSNS MEE - S TS
SRLATHTIER -
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