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2.1 EPRI

2.1.1 EPRI &/
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RT3 - (EHERBREERAY M FFE R R I e 1) 240 2 v 51T - EPRI EERIRA
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20 (E RSP EHN I T > IR E I LRAER 0 - #ErEME
SRR o

2.1.2 GMDM #14H ~ ThEcHE{ERE

2.1.2.1 fa73% GMDM

BEAEAE R (Grid Model Data Management, GMDM) f2—E$1 ¥ 84
B BUEE TR SE S E R E AR X - BBEE I A H a5 B EEN
HHEEN (A B TRV &R B & B BB T Bl B8R 7 /0 B 4R (L BR AR Bl AR
HYFZERAGE - GMDM f2E—(EfEE(L - B LIV FG » RS AREERKE R E A
HHTER  $ET RN AR LG AR AR T - AL HEEL B R TR 2
BERAA —EHERAA -
2.1.2.2 GVDM FE1h8E
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2.1.3 BAERER (CIM) £

2.1.3.

1 CIM f&f

Common Information Model (CIM) J&—TEFHAHAIEE 1) - &ias i e 2
EE BRIV LB REAY - FEH IEC (BEETRES)
8k TBC 61970 ~ 1EC 61968 Kz IEC 62325 ° CIM AYAZ( BAEE SR #EN[EEE )
LEEH 2 IV E R A sl g #F - LHAAEEES (Smart Grid) KEEIRE

B (BMS) PHyEE=AE -

2.1.3.

[ ? ? ? Market Place ? ? ]
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3 . : i ] : i
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sszv;z‘: > gy ot 4 i 62325 4 62325 62325
. — ] 2 4
e = 61968/61970 . 62325 c .
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60870-6 H DER
1 | Management
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“11? (l-L- > ('i-;- > \ J D
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2.1.3.3 CIMHYFEH
> REIREE ARG (EMS) : CIM B [EEE IFHE £ 40 IS h R SR

P S~

AL
REH

I HEA R -

> FCEEHEARL (DMS) : fEBCEAERE > CIM AR AR e (i Edan i -
SCPRRE ST ~ SETEHIEEMA -
> BN ERS  CIN B EE NSRS ERE L (A FETS %
FeEATERSR -
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> R
B EARARK > EERAKEEFRNT RGNEE EE -
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B EDUCTRRRKERE A 2R A A S R AR K BRI 2 B -
B EEEHBERE I 2 Rk A LB e BT AR
R EK -
2 A GMDM :
> EEG
B BB BERE MR ARG E T A o RN ERE
REIZHSE [ R A FEARESCE - RERSE - REEFIERNE
TR T 4efs - BETE R E T RS FAYPRER -
B ERTRESCR > HEMEE R E BT D AR A R
PERROVEEA AR > MR N TAESERERT > PR -
B ZRRAIRESRELEEE > GVDM FRELRNFFAVEAIRRT » SR AE 4R B M
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TEHN -

B 2RI EIRERR RS AR GMDM Z&eHy IR T
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2.1.4  GMDM A7 SRS B

2.1.4.1 HAKFREE
WERTEA GMDM FEERELLL 2220 fedh 2 ol

1. BUCSPAEETRA | BAG SN RGN S R RS T A
H R E AR -
2. REAE(LEAZRRERET B TEC 61970/61968 s » Hvrafi—FriHsis
A - MER RS AT
3. SUHEERS | BEE R BRI ECE S AL THU > RS SR e PR T
TEME -
4. EEAEBEFEEL BV EE 22BN WETFEE LT iR
2.1.4.2 WAES

SERBIEAREFEFREI > $tHEaEEIAFEA G 2 #5% » 5Lk
A BT ECR GMDM A RYRLL) - 7oy st AR A B B Py (E(E - -

l.

FETTAR —IVERVE THZLRE © GMDM HYZE A FEE B I 4 — 1Y R 4 i A
ZRI 2% > %38 CIM (Common Information Model ) SFAEXE(b = - HE
IRERAORAY—E M B T M - DR B P ERCR I R E RN
— Y E g -
R E R S Emmikd]  RifE (R E R (40 GIS ~ SCADA ~ CIS
%) SEAERO S R E LT o BRI BB LE RIS 0 &8 ETL
(Extract, Transform, Load) T.H.2% API 35 > HECRERHIYZEREM: Bl
BB » sk D F-Ehim ASH a5 -
HECRERHE BUAEES] © £ A GVDM 3EFEh - FE[ERD T &R
BEVERE - PIOGE SRS AN - IS REEES > Ws AmE
BIREIRET  WECRATH ERIEERT R EEAE B BRI B E
A
PR B REL RS 1 ¢ GMDM Y2 A BRI S 40 & R
75 H AR SR ISR - SRS ER AT ~ RS TR
PEREALSE LR > 1T 5 58 2 &0 TRORIRE 7 B e g T S BE
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240 BEHTT > BESCR R EIER ZE 2 5 - MEfRE R g
[ NPz

14



2.2 CAISO

2.2.1 CAISO f&r

2.2.1.1 CAISO &
DB E SRS (California Independent System Operator,
CAISO) BIZfs 1998 4F » B—{EIFEFIPERRE - FRFH2 5 FKay 1S0
— TEEFREHINNNE ) Ag0E S Bt s - RS A ER m DL
NS AEEBLEIRRE o (F REFIREIREH Z 85 (FERC) IREAVEILAS
ARG (1S0) » CAISO AR CBRE R DL T 218 51 -
> EigyeEE © CAISO EHNINGY H AT Bl s - Riigsiliss
FEALERRE HBIIREHIAC B G - B e HARAEECR T 5 B MR
JIEIRE - MECRERAE - MERSAIE L2 S9RVAETR » IR e EBaE nI5etE: -
> EBYEE  CAISO B EMI EIF B E 2 INVE I EHm &4t &
Mg IR  WECR BB E L n] S2 (T - (HE G DA A 2 & Ay
NS EI RO A LA S B S B -
> HEEREIRIEAY ¢ CAISO fEXREGRIHAE ~ JEBE FE a4 AR IR T IR A SR
AL > WK T THEBNGEERERL i H Y E FH DAY s SR A B M AR E M -
> HEELEEE L CAISO EHETE I A& RIARE] i ARRIE I E L 1]
SEMERR REAEE TR 0K » MECREE S MiRE ST 15 S LR T B AR IRV >
W ELE S E -

g 11‘"'1\.

Ebectric Reliability
Council of Toxnd
ERCOT) i

| : Y,
4 #Z 2024 FFIEZERT 1S0 B RTO

2.2.1.2 EEEE R
CAISO Y3 B m 2 2 E AN - BRS4Y 3200 8 AT - #Z25HEEHE 26,000
B A= B R AR o W x B o DN 1,600 ZAE%ER; - 4AEERE
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&Ky 87,750 MV > 7B L BB E & S TESS RN - RAREERUGIIINAEEEE
BENEASGEE 239,680 MW (45%) - FARETRAE B 32,925 MW
(37.5%) » Hr120,871 MW (24%) ZKEKFHHE > 6,284 MV (7%) 2K H EEE
KEK T EE BRI B ERRE TR - TIEES MR 12,281 MW (14%) Eﬁééai’
i N & —(E T E A AZ &g Diablo Canyon RIIFTH2{E 2,400 MW
(2.7%) HySEEE -

CAISO
[ PacifiCorp
B NV Energy

5 CAISO e

TEFFAEREIREE A T TH » 2023 4F > CAISO A48 B & Fy 281, 140GWh » JFZE
RHFEL A A R SE R B2 162,771GWh - S A ERY 57.9% e~ atxEe
BKTT > ARy 36.9%) o Forf > #XREAG 9.34% » RAKITEL KT o3 11. 7%
Fe 1.77% » KFHREREIT o3 AE 17.03%F1 11.17% » FHASIFEAIHEME 4.83% -

AERENS 2.06% © BURIIINZ TT{EAVRETREERS

Other (Waste 2023&73[[}”%2}5 éﬁéé@a ?@l:[)

Heat/Petroleum Coke)

0.07% /
QOil ‘)

Unspecified
3.69% Biomass

2.06%

Geothermal Small Hydro
4.83% 1.77%

Non-GHG and

Natural Gas Renewable
36.56% Resources
57.90% Nuclear
9.34%

Coal
1.77%

6 2023 FENNASFHHEE T L (FHED)
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FEREREA T > IIINFERE TR GEF LB EEBAVIRE T > GERE R T BN 5
PERIEZ NN E & T AR TR BRIV E 2 - BETREETFAIRGT o] DIFE I EARIE
HEEGREFREIR » MR RIS B Bl St R P e B R DI HE TR » TR 2k
RS ER M L PRI BB HAYMCHR - 1€ 2018 5 2024 4 > NN EAEEES
¢ 500 MW BEHNE#EE 13,300 MW - AGETEIFE 2024 FRERTHHE 3,000 MV AYE
MEEFEE - B x BUREE 2024 £ 9 A 11 Hib > IDNEEAET ~ EEL
FHEE S R A A B E0E -

Energy Storage in California by Type

* As of October 2024

: - S
Commercial | 576 MW _ [
Residential [ 1,354 MW [
Utility | 11,462 MW S Oggess
A A
2024 13,391 MW 2045 | 52,000 Total MW

il

7 NOINEERE BB

2.2.1.3 TG
2 2023 £ 1 > CAISO VT2 B 300 % » BfE A AHEEAT - &
T E A ER M EM TSR G - 7E CAISO e S B E e
(Entities) FP&4HU0T -
» CAISO
JEEFIMEAERS - &R
B BTSSR N E 2 B R TR
W EE CAISO Hits
B (CAISO Balancing Authority Area HVEEEE
>  HEfEHiEHE (Scheduling Coordinators, SC)
BFUEEXGLENERESE » R TWHBNFAEE N GE
(Congestion Revenue Rights, CRR) DA4b » B CAISO misGAHRERIFR A
SERSEDNIE A CATSO 2 AEHY SC 2K ST - SC IV Rk E B R
B (URETFH - SR ER (Load-Serving Entities) ~ HFEE
J5 (Proxy Demand Resources ) ~ B &% &&F (Proxy Demand
17



Resource-Load Shift Resource ) ~ ] FEMFTE & K IEEF
(Reliability Demand Response Resources) ~ EEJJHECIRE K EE

JIHH RS -

FEft NERC HEE& RS

FRACTEE

SC YA Z (Inter-SC Trades)

SHEAREIN CAISO MGHIAT A AR K Inter-SC Trades

HECRIESF CAISO JE#

B ETEFE - B REHAEE KT

INFHEZERCE/ANE] (Utility Distribution Company, UDC)

UDC #A A E IRECE A4 » IRIEZBEE ISR B EGEE -

UDC AZHER CATSO %58 UDC "= 7 fihask -

fEE¥ (Participating Transmission Owner, PTO)

R4 CATSO i1 PTO 7 RSy EE 2 il T » B35 0 YUl B 4R s R RHBR R

T # CATSO #1E Redzed] -

sFET 44 (Metered Subsystems, MSS)

TR - BdEl A4 TP L E SR L2454 CATSO sER8HVRET - /o 72

il CAISO 1145 » MSS Wi/HH SC HFE - Bi MSS tr EEE Ry SC -

St RElEE (Balancing Authority Area, BAA)

CAISO BAA 2PHERE ItiHZ B Western Electricity Coordinating

Council (WECC)FTEHERYH H—1E BAA » CAISO BAA EFEFRIERPGElHIE

&) 35%EE IR K > BAA JHETE & H CIE I AR E T {Eig 245 0 W0 H

HeFr H CEIB A BBl EE A AR o CAISO BAA B NFIHYEA

BAA E LA

B  Bonneville Power Administration (BPA) - external

PacifiCorp West — external
Sierra Pacific Power — external
Nevada Power - external

Western Area Power Administration-Lower Colorado Region
(WAPA-LCR) - external

Sacramento Municipal Utility District - adjacent

Arizona Public Service - external

Salt River Project - external

Imperial Irrigation District —external (candidate adjacent
in future)

B [o0s Angeles Department of Water & Power - external
(candidate adjacent in future)

B C(Comision Federal De Electricidad-external (candidate
18



adjacent 1n future)
B  Turlock Irrigation District — adjacent

s
NE- AESO
E =
WPSEl doom) w’w"
. 31 {27 Ava NowA"
i CT % WAUW
s NWMT
PGE, uv{w
BPAT
< 1PCO
PAC
WACM
PAC
NEVP
BANE
Tibe PSCO
California ISO WALC
RIF AZPS
LADWP PNM
/
1o a
C A
EPE )
\ o GRMA TEPC

8 PHED A MR 38 {15 BAAs

HoAthr
HAEHF L A EEREBENER - W2BEEM (Participating
Generators) -~ PREEGH 258 (Constrained Output Generator) -~
ZPEEF SR E R (Multi-Stage Generating Resources) ~ S:Bi&E#
(Participating Loads ) ~ JE£:Ei&#L (Non-Participating Loads ) »
2 &R (System Resource) ~ fi#BE (Non-Generator Resources) -
Pseudo-Tie ~ EFAIRHIEJR (Use-Limited Resources) ~ {&{F=UA]H
& (Conditionally Available Resource) ~ REJFHEZEJE (Non-
Dispatchable Resource) ~JIi=/KJJ&JR (Run-of-River Hydro)
I EX 5 JF(Co-Located Resources )~ JEFIEJHE(Hybrid Resources )
L PEEE NS SC 28 CAISO THE -

CAISO FrE My E & HATHS (Day-ahead Market ) ~ BIEEH5

(Real-time Market) FZFEzsHEmiS (Congestion Revenue Rights,

(RRs) > HAETHHE—ZFAFRARATAHRY - 2 5 e DARE & B/ N BE TR
(Energy) - #HBIARTS (Ancillary Services) -~ BFERE (IMP) DR FIERI#
HRRE (RUC) BVERSNE & - BT SBAIE —EBRETE » FEEEHE— R0
FERAERYR » S 36 =] a] ALE RIES i 35 i B AR S A H A i 5 SRV EE Y e
JRFESK - EIRFRIEF S INRERECR R &Y T S R il Fe IE - G AE 75 G A (g i
FRfkEs 1SO FHRE o BNl —RSER o] LA 15 s e 5 /i —REH -

19



CAISO P ftivpgm IR E
> FeJi (Energy)
> EHBIRFS (Ancillary Services)
B o FPESEEEIIRS (Regulation Up) : QME[EIH: H A7 AGC
i
B A NEESREENAR S (Regulation Down) : RME[ER HA[HEZ AGC

Ak

B G0 FESE (Spinning Reserve)  MHEFEEEH 10 738 E
4 30

B COEEPCHEAE (Non-Spinning Reserve) * WJH 10 7788 E -
T4 30 478 -

B EMERIERGT (Flexible Ramping Product ) » fEMEREEHE %
SV E R E e R ST 0 AR AT RE A AN E 14 - H A2
IREAGAY T S R RE T > DU se R s A BE (-
> FeptdaH RS & (Residual Unit Commitment Capacity, RUC)
Flastdl ReE A =2 HATHMESTEEL CAISO E# AR H A2 HE
ORBIEE 5 A RN A B 2 BTG (R v] SE R BLEE IR E » RUC 151E
BEAZRGER SRR EHRE -
>  ZEFEUL#SHE (Congestion Revenue Rights, CRRs)
HEP ST —Ee i % T - HEFAE T DUE CRRs ARHEE H Al
TSR EAMNZEE A - TLIR A B e ayIRER s T A -
54N CAISO BB PG AEE A E#rmits (Western Energy Imbalance
Market, WEIM) K#EfE HEITES (Extended Day-Ahead Market, EDAM) » WEIM
FEEZEE ARG BAA ZIHVERERR S » /et WEIM FY2:E43 (BAAs ) {ERETEIEF
FEREFEEE S > WA SO FEALAT B4RV BRI ol &R - DA ERAYRRASEL
SEAEEESEHD o H 2014 4 11 H BB WEIM AR » 4EUERERE T 3.9488 [@ZETT -
EDAM RIS WEIM YRR D&k ER > DUECL WEIM 0y 5 =B 2 H RIS - THEHE
2026 HFELE) - WEIM £ EDAM Fy 2B #HiEAE x K& x A e

20



I Active participant
I Planned WEIM entry 2026

9 Western Energy Imbalance Market (WEIM) £:EidZ& [

| WEM

I WEIM + leaning towards* EDAM
B WEM + EDAM

I Planned WEIM entry 2026

*These entities have publicly indicated a leaning
towards EDAM as their preferred day-ahead market.

10 Extended Day-Ahead Market (EDAM) £:Ei-E#EHi[E]

2.2.2 TWEERARKZHHE

CAISO HYFEFH 28 - LATT S5 Bt D HL A A AT 0 Ry = (5 > 531 ol

AMH] (Input Side) -~ 457551% (Clear Engine) K#gHiH] (Output Side) -
21



it A Z IR RUUERSTEE AR - BB A& ~ TS lEER - &
afl > FEEN ~ EieEEMEE - Wefta SR EtiieER - GF5 %2
BEMSG - E—BuASENEHRA - THERF - EHR% - &KH
&~ BIFRHIF SRR ECIIRE A 24 - IRIET SRR RN
SR - L SR RS RS SRR HEa SN > DU A B fTs i R 1%

ENEFI RSB -
Scheduling

Market Portal

| EMMS ‘

Generating | AGC EMS DA & RT OASIS
Unit Market System
CMRI & PTR

ALDS = Automated Load Forecast System
OMS = Outage Management System

CAISO SIBR = Scheduling Infr: ules

. ADS SaMC a agement Systet

Dispatcher
nergy ent e

en
u

at e
5 et Results Interface
05 nRepository
Sehedul RMIS & o atoh Systen
che .11 mng SOMDS e d Market Clearing System
Coordinators MRIS =Market Results Interface — Settlements
SQMDS = Settlements Quality Meter Data System

11 CAISO M5 &4 2 7 I oA

2.2.2.1 ARl (Input Side)

> EFERVER 248 (Enterprise Model Management System, EMMS)
FEEEEAFRMEER . HHEREEH A4 (Network Model
Management System) > EMMS {#/A CIM (Common Information Model)
RO GE PSRRI & SR R A 0 CIM 1F By B 2 4 A A i
FRAAIAYREE © EMMS HY CIM 48ps AL & F2 (45 EMS Kz Market System > /]
A TR i R B T

> FEEEET 24 (Energy Management System)
B TEANS B AV RS RS 250 0 - B I A ST I &
S0 $22 | R B R AT B S50 (A © EMS {of P4 A 21 iE 2 L SCADA HYZ&
HIEL - H EMS B & S EIIREER > WRREfE5T(State Estimator, SE) -
EH#E88E 2% (Auto Generation Control, AGC) Ei4EREE 14T (Network
Analysis, NA) ZEIHfE -

> FREZEEEMFE (Master File Registry, MF)
s RV E R » (EFARIN S ERA - &5 - Htr &RV ERE

22



il 0 MF $2 L4 NIV E M &30 -

HEEHETFEHIZ%¢ (Automated Load Forecast System, ALES)

FHRETE CAISO FEFATR SKTEAIHT —FE 24 » ALFS FI A tfiatad s 0%

(neural-network methodology ) 2 FEHIEY R SRATMERE AR FEH] CAISO 1Y

BEFOK/BARN - GEAT/NG - BT 10 - SR #iEsiE

R FFARETRTEOR] © [FIRF gk BN B AV E R} -

PR R AR 2E S R 2048 (Scheduling Infrastructure Business

Rules, SIBR) :

WA LIRS 2 R AR 240 N R S B 5 H A5 e RN 5y

B (H - SIBR GiEE— R RVEREE R AR B &R - Hhes i

BT - A7 B G AI S B 5 TRy » 285 7] DUE 55

PARTE WTE IR ER} « fETT5RAMI1% » SIBR & H M BB 5 s R

LRI E A 572 FIPEE R (Clean Bids and Generation Bids) » i

&G HE A CAISO FEF 2480 » W H RS e 8B iz -

P& AT DA R AR A A oA P 4E Ak -

B SFHcH (Daily Components)
EURSEEANTSH » —8RKIVEHER S &M (interval s )IVE
sHERARE] -

e Start-Up information (Cost curve, time curve)
L& - B a2 BEh AN S Bl e ]
* Minimum Load information
B/ AT
* Transition Information (Multi-Stage  Generating
Resources only)
IR EE IR (MARARAEEEREAHAHREIEA ) Y AR
* Ramp Rate information
PR R R
* Minimum and Maximum Energy Limit information
/N K3 B 2 PR
e Initial State of Charge (SOC)
fREREEL BB RE RERE EAVWIIATRG
B 5/NEFTE (Hourly Components) -
EESHIEMNACSH » AEACSER (interval ) FYEFTLAAAH
EE
e RUC Availability Bid price
RUC A] F A ASHE A
e RUC Availability Bid quantity
RUC A] M RATA &
23



* (Capacity Limit Indicator
HERETE R
* Ancillary Services quantities
TR AR SIS &
* Ancillary Services Bid prices
TR AR ST E RS
* (Contingency Dispatch information
TaFEEH
e Self-Provision quantities
HizftAE
* Energy Bid Curve (Virtual Bids consist of only the
Energy Bid Curve)
e BEAE AR 4R
* Demand Bid curve
TR A AR
e  Pump Shut-Down and Pumping Cost information
& P S & A E R
* Pumping Level
& A
* Distribution Location and Factors (for a Generating
Unit that consists of multiple individual Generating
Units)
T E S o R (AR R E RS A &R )
> (ERREEHEZ4 (Outage Management System, OMS)
FAZE IR AL 2 B AR T BE A B (RS Y 12 BB LA ~ S BRI A T
Je R IRGR A B S - M H AT A 24 70 e e TS S A2 B AH R e s 5 2
155 - B3 OMS MHRARY IS0 ZEFSARHY HAE 55 Pl sE IR F sl R B 38 B
B8 TAE - DUfE 180 Tariff DAK o] S & 13845 E i s 7oK
(Reliability Coordinator outage coordination requirements) °
B LM
B R R
B EHSFEREEE TEVES DA 2 E T AR LR
EHEETE
2.2.2.2 &E51% (Engine)
>  HATKEIRETS %% (DA and RT Market System)
CAISO YT 42 HPEF TP - Bl — B &I M 48R e P
FERY R L T EBRZ 15 A4 DIAE « T 240 75 S & & A IRy
Eill o WA TREL » SR 54E R 2 M - BEZARE 1S0
24



2.2.2.3

2.2.3

WA RN EIRFEDIEE  (ERE EE EEREE A RAD S &5

{RAEHERA - ERF ~ R G0EE ] SR ~ ARV SR R IR R (R

B (Output Side)

H #1524 (Automatic Dispatch System, ADS)

—{E CAISO [ HFfER#H & (Scheduling Coordinators, SC) {HiEf54
i1y

FEF 247 7K e 2 KA FE S & EAE] ADS - SC RIE TS/ 2k A%
RIgS > WHEHIEATHENFMEME (Base Point)

HEHSEEE S E (Customer Market Results Interface, CMRI)

CMRI AJZE## CAISO 48uhiE A - HHEfiFE 8 SC nlLUE# ORI R EC
BRI TSR R ERE » 51140 MPM ~ TFM ~ RUC ~ RTM HY St & SR i s
ERINEAIT RS RETE - HlIRE SRR - RUIC R E - BIRIE

{E1& ~ GRS - WAREE ~ f5o RS -
NBRIFEEUE &R 4 (Open Access Same Time Information System,

OASIS)

—EAE CAISO 48uhi F» ;maFATE 2 E v D EIR S B HIER E T80 &
&t 0 OASIS # T HNE N EE S A RERAENMHERE A EH
AR ~ BEFRK - Bl OK -

4t B 247 (Settlements and Market Clearing System, SaMC)

SaMC BEARH CAISO Markets FYTHIBEESRLLR K E SCs HIFERETERL -
PR RV E B RIS R T4E -

miGsE R/ T E — 455 (Market Results Interface - Settlements,

MRIS)

MRIS &—{EEY Web AYFEMRE » (i F & &k fe P thaa = S

BIARER ~ 2522 o fh4h > ZIEREE nerE A LE - R - ek -
PE ¢S B A PRy E (Set t lement Quality Meter Data, SQMD) e
EBB SR SOD - Al EBEEAE E mE R E R AR
(Settlements Quality Meter Data System, SQMDS) $E%Z °

SRR NARRERF LR

CAISO Wy 5 EFmT LLGy iy HU AT S B BT iy S5 R 0 7y - B i HiR
FEIEE x s o
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Begin
Markets

TY-120 |

Open CRR Market t
Process Annual
CRRS

TM-30 |

Transmission Outagge
Requests for Monthl|
CRRs

T™-31 |
Monthly Resource

Adequacy
Verification

Every 3 weeks|
pdate, Test

Release
Full Network Model
to Production

TM-15

Open CRR
Monthly Market

Starting
TD-7

Daily Update of
Demand

Open Day- Ahead
Market and
Accept DAM Bids

Review Outage
Requests & Create
Outage Schedules

TD-2 1600

Determine OTCs
(TTC- Derates)

D-2 | 1800

Prepare/ Publish
Demand Forecastsé&|
AS Requirements

TD-2 1800

Publish OTCs

TEE AT LIRS CAISO M50 R =

Day- Ahead Market

TD-1 0000

Update Master File

TD-1 0530

Compile PIRP Data
Collect7- day True
Wind Forecast

TD-1 0900

Update/ Publish ACCs
Determineg/ Publish ATCs
Determine(OTC-ETC)

TD-1 1000

Validation of
ETC/TOR/ CVR
is Completed

TD-1 1000

Close Day Ahead Mark
Clean and Generated

Bid Set

6.5
6.6
6.7

6.8

TY = Trading Year
TM = Trading Month
TD = Trading Day
TH = Trading Hour

TD-1 1000

Update/ Publish OTCs
Determine RMR& MPM
Run IFM& RUC

TD-1 | 1300

Post DAM Validation of
Physical Inter SC Trades|
& System Load Forecast|

TD-1 1300

Update/ Publish ACCs
Publish DA Schedules
Submit Etags for DA

Open Reat Time Market
for 0100 to 2400

on Trading Day

Commit Extremely Long
Start Units

N

oTC=

ACC = Available Contract Capacity
CRR = Congestion Revenue Right
Operating Transfer Capability
TTC = Total Transfer Capability

Real- Time Market

TD-1 1500 TD every 30 min
Validate Etags Update Demand
against Schedules Forecast
Publish Interchange Schedule
TD-1 1500 D TH-20'
Perform Control Are:
Checkout ETC
TD every5- minutes
D TH-75'
Accept Schedule
Changes for ETCs with Run RTED 8
Priorities, RT ETC
Schedules, Energy Bids
D every 5 minutes
Review RTED
Close Real Time Market Results & Issue
Generate Clean Dispatch Instructions
Bid Set
TD TH-67.5'
Run Hourly After
7.4 MPM RRD Markets

Followed by HASP

™D TH-67.5'

Post RTM Validation
of Physical Inter SC
Trades

™D TH-45'

Publish Hourly System
Resource
Schedules& AS Awards

D l TH-67.5

Run Every15- minute

7.5 RTUC with First Run Same ag
7.6|  HASP to Produce AS Awards&
Commit Fast Short Start Units

D | TH-52.5'

Run Hourly STUC with Second
7.7 Run of RTUC to Commit
Mediunv Short Start Units

ETC=
TOR =

[E 12 CAISO MG fE i

> HATT SRR AL

> HAIE
> Bk
LUNHSE=

o HEATER I

2.2.3.1 HATmBFEECZE]

fEHRTTSBHRL (BIRTSAR ) Z AT » CAISO A2 T &I TIFFRE

fhi > BLEE

EEE Sy

26

Existing Transmission Contract
Transmission Ownership Right
CVR = Converted Right

ATC = Available Transfer Capability

1/

.

A



1. CRRA%

EE W E T Eem % T E - qLUE#E S ECEIERE S < CRR
1 HVAE R 1778 CRR #iA & B BEEL Y LMP Az A= 2B SE R AR 3l > o] U
FREHAE H RIS i S B ZE R EE A AV EEZE RO -

CATSO HFEH T CRR /7EC#EFHE (Annual CRR Allocations
and CRR Auctions ) /& CRR i 384 4 (EZREMEREL(1-3 H~4-6 H -
7-9 H ~10-12 A) DUk 2 {E{EERGE: (o0 Rkl ) » £ CRR Bl RHA
CRR > A4 ACR2E 10 FEVEEY » 5590 CAISO &HE H g3 T 1 RAE CRR 43fic
E1FHE (Monthly CRR Allocations and CRR Auctions )’ FEIFIT 12 K-
FERE CRR B H & CRR 35 o ¥ 20108 0 B BB 0RF B 3 T TR BBV SSefaAE e o
HERE CRR 7 BCHHA & o 7 B 88 S REYRT 4 (B A T B4 4 (EZRE
HYZE R CRR K ZEFE e CRR - HFE CRR srECE = A H (oK
&IAiT 6 (EAEFT - FEAEMF H (7Y H R0 CRR K H FE Bl CRR < EA)
F2Z CRR WS E TAEEZ AT ERIIFRIA A CAISO FRAtdn ARk ny4EReE
(=8 TIETEE - DUE CRR G RERHEE TEF B S -

CRR Allocation and CRR Auction timeline

Season 1 | Season 2 Season 3 Season 4

\
[ Sep [ Oct [ Nov Dec‘ Jan | Feb Mar | Apr | May | Jun Jul [ Aug ,Sep Oct Nov | Dec »

' Long Term CRR
. annual CRR
Season1 CRR Season 2 CRR Season 3 CRR Season 4 CRR
‘ Monthly CRR
D siRmcrRrROEREE RIFCRRER
O woEEcRrORME FRECRRER
@ wiREcRRoRREE BECRRER

13 CAISO ZEZEUS 2 fE o Fe B = ey P i

2. BERERAERE

TGE B L r] SRR AR E R 0] 43 R Fy T HECRA 2 590V &R 1T LA
SHLTE » CALSO £/ A — BB R EIG R - #hBEE G S RS S0 BT sk
HEMR SRSV A SEE » (35 LA RS0 E TR o DR AR - BE A SRR 0K
BURFE - O AR E R (LSE) WVEIRE R DR IR 7T e B &MY SC If
Lt B BRI - DARECR LA R S0y R o] DU P HEEE = - [H
15 IS A ORI T S8 B8 SE R BRSSPI R AU A > DA (8 HL[E 8 BAS R %
SR E S AR - HR3E CAISO WA » LSE #Y SC #ZEE CAISO #8258
R A SR MRS MERT e EERALVERE R H S

27



fLiEstE - 41k x o

SUBMIT:

WHEN:

PURPOSE:

HA PRI R VB RHI RS S R A B AR H AT 2Rl

Scheduling Scheduling
Coordinators for Coordinators for
Load Serving Resource Adequacy
Entities Resources
Resource Adequacy Supply
Plans Plans
b A
Annually & Monthly Annually & Monthly
r A

To show resources to
meet Peak Load plus
Planning Reserve
Margin

i T - DUHECRTTGIIER E B A& AT 5E

3.

P UPRE RN B4
CAISO & DL & i B B 4 = i 2 4gps A5 Ay (Full Network Model ) >
AIEIRVER A SRS B EBIE RN G RIRET% & S MG ARy » DUFIY

B2 HEE LUK CAISO TG -

4.

BHEHBR

To confirm status of
Resource Adequacy
Resources

14 CAISO BT e st s i oK

BER CALSO B EE A 7 RAVEMAK -

2.2.3.2 HpTHH

H A5 AR A0 E 15 A -

28

Resulis Results
Posted for Posted for
TD-1 T
* 'y
TD = Trading Day 1300 hours 1300 hours
TD-& | TD-¥ | TD-6 | TD-5 | TD-4 | TD-3 TD-2 TD-1 Trading Day
1000 hours £ 1000
hours 24 hours
Bid Submission for TD MP M IFI (TD)
EM |RJC |E|_C Time Horizon
Initial Conditions
T for IFM (TD)
24 hours fram IFM (TD-1)
Bid Submission far TD-1 MPM-RRD IEM (TD-11 and from actual
H " : Day-Ahead
|FM| P~\J5| ELC onzen Information
=X =5 H &S FH [ =
15 CAISO HREIH SR




1. HEMiBHEZEERITEMET (TD-7 @00:00 ~ TD-1 @10:00)
CAISO fEHAITSFHEL (BIEYEE) 22 HAISEE (FFEil)
RN FEEFEE
> PERCREEE (TD-7)
EAZZ HIATE H - DAM IUEZ S 2 BEE & > BaE
HE T AR PR HE AR -

B EHEEETIEEN (ID-3)

(FEILFFEREFEITELGHWN 12 @5 ZFiz - X5 HEY 3

{5 H &R Z 717 > DAM Flga iR 3 FR i ik 4a DAM MG A IIEE

TE&ER - BE

o ERFEIVETEMIFETERFE (K 45 @ HE R Z AT )

o HEXRMFEIVFIEMFEETIFERGE (K3 #MEEBERZATHER)

o FEEETAEET CAISO B4 Sz BAA &I 2

o HEABHERIZE TIFZER WHE TSRS FTRIEE TIEET
g

UM BN G R B K B E R CIFE TAEEK -

o EIREEGREDAOE

o EREOEIEALIETIAE

o EVFAYEE N PRARERIS TSR Y T PR E )N

o BRI PEECRBIGAER R AR E]

B EEEGEE ST B (Total Transfer Capability, TTC)(TD-2 @16:00)
5 HI 2 H K2 Fij» CATSO 75 ZiHEE Fli 1( Transmission
Interfaces) HYAEEENEE S > W H Y 18:00 AT AFFEHEILE
R &%t (Open Access Same Time Information System, OASIS) -

B SEFEH R K (TD-2 @18:00)
L HIY 2 E H &K Z AT CAISO FF2é iR 2K =(f%8 5 H Vi &
TR B — T Ry 1 /INEFHYE ST - #1355 RIM BYA 7 i
BB AN TEITIE By 15 oS S TR DL S — 1 fEAR S By 5 43
FEHVEBETEH] - S5ME TR RSN VIR R K -

B S ESHER (TD-1 @00:00)
CAISO £ & HHYRT— R E# XU ER -

B RE 7 RIEBREDFAEREEHSRESEER Eligible
Intermittent Resource, EIR) MVE#E (TD-1 @05:30)

B EGEE ETC (Existing Transmission Contracts) DA ATC

(Available Transfer Capability) (TD-1 @09:00)

B HAimEE LR EAITEE R GRS H AT TS E R

FeEA (TD-1 @10:00)
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2. TWiE 188 (Market Power Mitigation, MPM)

MPM (Market Power Mitigation > M5B ) E—(EMHEHES - H
ARSI SIE R E I T o sE TS AR ISR AN A BT 52 8 -
75 (S AR Y T2 22 H /Y 2 0 on B E B B s & I Rl = 3t 2 &R T B 208 1
BB Zy35 R R BB » ORISR -

B EEEHE

o VHEERMEG NIRRT SRR B 0 B9 SC igEY
FII &M SR EEFE (Economically Withholding Supply)
AR PR H A kAT BE A - MPM ik T s g F TS U 2aY
ThE -

o RRESERT  WNERRTE TR REA TS I ENE R - Hi
fEERS T ZEERRE (Mitigation) » ARG IEEEEE AT -

B E{EREE

o BUTIHE - MPM AE H B S a - 1% T BT -

o HHEE - BEGHH 24 /N (ESEHEEHAT 23/25 /)N
) o

o fEARTS  BHEMEE/ IR T TS 4R -

B EOTA

s [EAMSRE(LTE - MPM AR S IFM K& RUC HHEHT 15
e EfbT [ -

e LMP%3f#% (IMP Decomposition method) : MPM fFE@Isigfes
{E#% (Locational Marginal Price, ILMP) 43 B UU{E4H % 5
71 BEJRESr (Energy Component, EC) -~ #8#EEST (Loss
Component, LC) ~ BEFMEHEZER ST (Competitive Constraint
Congestion Component, CC) FIFEWH: F1EREZER ST (Non-
competitive Constraint Congestion Component, NC) -

o IEHYNC BB E TS & el E] NC K48 %
REME(EH% (Mitigation Threshold Price) HYE I » EffE (g
R RE S AL Ry TR RE IR AR (8% (Default Energy Bid)
{EAS BT AE N BEH Y8 F 14 LMP (CC) -

3. &&EBHITE (Integrated Forward Market, IFM)

£ MPM 2 #% > CAISO 4 {7 TFM - TFM HEHLE H AT s ez DAy Eh 77
— R N R At BT DU E R Ry TRM BIJE DAM » IFM B iR HERE RIZEZEE
M 175 e AR s R~ H A ARG CRom e 25 CAISO S #TEHHY
A EEEEORAVIE T » 4558 R BB IR S -

B T

*  HEEHRIEETFEETE] (Day-Ahead Schedules) KBRS SAE
& W HEFE S EEGEEES (IMP) KRB SR ER
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(ASMP) -
DU A BRI T AR E BRI PERZRT & -

B E(ERRE

FITHERT © IPM (E MPM Z B30 f T

BERIEIE 2/ 085 H 24 /NG (S E SR 23/25
/NEF) o H AR S B i NI i B ME R R P H
HE MR

FEAFTTE © THIGHENT S Ry 1 B/ NG -

BRI LIIT

IFM (EREfME#aiE4E#] (Mixed Integer Programming,
MIP) T2 4R BRAAFFEREST (Security-Constrained
Unit Commitment, SCUC) - IFM FEEELEIRA ~ &/ NEF=K
A~ BETRTEARE - SHENIR AR ~ EIRAVEGo PR ~ R
ISR - EHEHTEE - (L FR i RS R K FE R AR
s DAL [ e A B R/ IME AR B & 45 B RE R A e i
BIRRFSISAE -

THEN RS AU - AERCA AT DA KO AYAITEE T > o DAGEF
2% 1oy e 2 PR )l 5 2 o 8 R R Y B B AR 5 22 i > 5 P ]
DGR EE RSN [E] 2 i i 2 A Je 31 oy s BB FE [E) 2 (g

BREL -

4. FerisHASE (Residual Unit Commitment)

1E IFPM 2 1% > B35 CAISO 41T RUC > RUC /& CAISO £y THECREE 1%
GERESIAE RIS (RTM) Ho i 75 K PRI T ssea iy — P BR SRR Al o

B FEEEHE

HEA CAISO B F K TEAEL TFM mitsss BE4s R 2sE « fid
[FM ZRIBEE TR ETEEE - RS EETRAER
CAISO ¥ B Hey & # 75 K 7M1 > (Rt RUC iR% O H BT & $1
¥ TEM 4575 45 5B CATSO B #k 7 K TR [l iy 22 BE AT T4 »

A HE R & R E R T R BB 5 Y BB S S 70K« (Rl
RUC & 272 CAISO HYEEFR K TEM > m3FE IEM A YRR oK
P o o

EIRHZ R EES - HRAE IEM REEER » RUC iTEH
PEas HURGEBIRIEIE S - N EAE TR HRREIVE R » RUC 7]
NN AR > EREAERIRF S el A - 13 57E RUC
FrEREIN A & » EERIRF TS PR 45 CALSO FH/EE - [AIHHHE
OREE I 2SR EE Sy T 500 T S MR B R 4

B E(ERE

FTTHFE] * RUC AE IFM ZAREhIT -
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RFREJEaE ¢ BEZR RUC EESHHKH 24 /N #ETAEERIR - H
R L E AT e 2 168 /N (F£ 7 K)o EfHEEME(E RUC
RESUEERTE FIARK S H iU PRZ BR8] Jsk/ D &ERES HHI4H
FEUZ - BIREEIRE TS 18 /N R EER R ER
Extremely Long-Start Resources, ELS) - RUC ta] DAEER]
T EERMERTERE -

FEAFTTE © THIGHENT S Ry 1 B/ NG -

BRI LIIT

RUC £RAJERL TEM AH[EHY A B A B Rl 2 2 &R PEE
(SCUC) LAREES I ZAradps Al (FNM) -

5. HRISERE M

FESEATT58 TEM ~ RUC 2 1% - CAISO BIfEA 7 HAl—H 13 B H A%
R BHaERAVERIHE - HBIRBIGIEE - &5FER ~ LMP ~ ASMP ~ RUC
HIREES - PERBHRRIR TT5HAE -

2.2.3.3 BEFTH

BB T35 2 AR R AT DLy By BB T35 ~ BIBHIERE (Real-Time
Unit Commitment, RTUC) K E[EFEHE (Real-Time Dispatch, RTD) - H
RTUC X R F 45y B 4 {2 (RTUC/FMM #1 with HASP ~ RTUC/FMM #2 with
STUC ~ RTUC/FMM #3 ~ RTUC/FMM #4) - RTD X a[{E4H453 By 3 FEAR[E THREAT 8
TE (RTED ~ RTCD ~ RIMD) -

BIBFERFE 2 AR AR x o > &84y B O{EfE)T -

YV V V V

RTUC/FMM #1 & HASP —3Z5/INBSRT 71.5 38800 T
RTUC/FMM #2 & STUC —7AZ5/INBERT 52.5 3880 T

RTUC/FMM #3 — X G/ NIEHT 37.5 Sy sEEhdT
RTUC/FMM #4 — A G /NIEHT 22.5 Sy sEEhdT
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Start
@T1-715

Trading Hour
TH-1 TH
[ Il |
-180 -127.5 -120 75960 C T +60
HASP ] ‘ | ‘ | |1 2 2]+ 5 8 7 Binding-Hourly-System-Resource-Schedules
}

(RTUC #1 Bind_ing Hourly AS_ Awar_ds
| 11 |  Advisory-Generating-Unit-Schedules

TH-1 Bids TH-Bids

-180 -135) -120 -5 c T +60 +120 +180 +240

60
STUC ‘ | } || |1 2| 3 4 5 6| 7 k] 2 10 11 12 13 14 168 18 1718
(RTUC #2}

| I |
TH-1 TH Bids

TH

-30 cCT +60
R lEe ot C=C i tInstructi
= Lommitmentinstructions
T /4
Start TH-1 Bidé TH-Bids D = Time-Horizon
@T-37.5

™ T = Top-of Trading-Hour

1
-15 TC +60
L] A
e —
Start TH-Bids

@T1-225

16 CAISO BB i85 HASP/STUC/RTUC Jif2El

BIRFEOR SR (RTED) RIS 5 38T —R > BREERNEK 13 E 5 57l
[ - BBSER&ERE (RTCD) RIfE 364 S F (R RTED 21T » FREEHAK 1 {#
10 FyaElE i o B FEEEE (RTMD) HIZE7E RTED £ RTCD PRI AR I A S
RITE > &5 8T R > BREEARK 1{E S 53 -
1. BIEFTiBEE IR T8 R (TD-1 @13:00 ~ TD @TH-75" )
RIS T2 2 H R — @ HE R N 13 B H AT A mEER 2 1% - B
BRI SC FEATHATE N > B H RIS TS EHERE 50/ NIF AT 75 5788 - 1B
0 25 PR S B AR 0 SC AT DL EAE ~ B A RIHS T35 A AR TR A
BB AR S AT & - BEH RIS EE » AR A K AT
I B AR 1% A A NG RIS TR fE P B ras
MPM ~ HASP ~ STUC ~ RTUC ~ FMM ~ RTED ~ RTCD ~ RTMD &% -
2. T4 (Market Power Mitigation, MPM)
B H g S48 [E) > 2B i 55 b g 28 T MPM A DAHRS B 5 (AR 4
MR E IR SRR EAR o B FMM - MPM A TR EAE ST FMM 2 /17 > I
%2R MPM 425 B8 708 P A % JCEHFERY FMM - [T 7S RTD » & 4F RTD 45 R 7434
17306 H ST RTD 420 5 47 8 2 1R 1% 48 = 5 43 S & i T MPM
MPM &5 576 288 FH A% R THY RTD ©
3. BIBFH#4HHERE (Real-Time Unit Commitment and Fifteen-Minute
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4.

Market, f&%H RTUC)

RTUC & 15 73 80T —2R » — BB SUCU £l sz FENM

RTUC IV EZ HAEEE ¢

B {F RTUC AYAREHLE A e PR BB &R DA Fa i R R (BREhi
AT AR F i ) HUFERE RS (On/Off) o

B {f RTUC By EFwE AR E L IBEFEEIR (Multi-Stage
Generating Resources, MSGR) HYRKEEEEHATE - £F CAISO #E1E
IRMEAH DI ZH RERE ATV S - 2B MSGR Y —7& -

B EMEREREY 15 pENER (PINFERIEER) - FeHEGE

PEFRE AR (B —(E 15 oA E A LR ET EEIETT)
AETE FMM A LMP -

B [EEIEIMIEIREG A E T K WatE ASMP HIY T —1E 15 s3]
bRAVERBI IR 545 o 78 RTUC 5 » BB (- 707 8 I [ e B ke 75
HENHRT] -

B RN R R R B B AR B IR S S = -

RTUC &/ NEF0 1T 4 2R > 2008l x B e

B R RTUC 55 /INF (TH) A 71.5 S7BRsGEATT » B R #EiEE
TH-30 43§% % TH+60 73§ °

B E TR RTUC 585 /INF (TH) AT 52.5 SBRsG#AdT » B R #EnEE
TH-15 435% % TH+240 77% -

W 55 =R RTUC FEAZ 5/ N (TH) i 37.5 77 BasasidT - IFfafaE ¢ TH
188 2 TH+60 77 8% -

B ZEUUR RTUC 7E58 5 /INiF (TH) A 22.5 S7BRsG#ATT » IR EaEE
TH+15 4788 2 TH+60 47§ °

/NEFRTEAERER (Hour-Ahead Scheduling Process, HASP)

HASP 5/ NEF S T— 20 — A 5% A SUCU £ it 5z FNMHASP %0 & 1F RTUC#1

P > 81 RTUCH] —#Esh{T - HASP (Y = HIREE ¢

5.

B {FCAISO » B EEFEAE AHIEFNREER (Non-Dynamic System
Resources ) » IFBNREE IR S0 A2 9 7077 88 = AR S 1 8PS B2l »
PRI 7R PR A T NI SR AATR &R - 3l H #8252 HASP HUFHE 44
B

B HASP & AL i E NS FE S < KEHBI RS SR R4
ERIFENREE IR LR E AR 00 SR EE R -

B HASP 2 bR TIFBEIRRER K 60 sy sEaR S &R LN - FrAE &R
PR B RIS B B RS R LB HERE & il

& RN B AR A — (8] NI R BEAY R IR0
SORAM4HERE (Short-Term Unit Commitment, STUC)
STUC B/ NIFEITT— 2 > —HEER A SUCU $£4ii K2 FNM » 7 RTUCH2 S T455F
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% > TR THEEIE L 4. 5 (E/NFFEY STUC = HHA RTUC {8 G & Hil/NEF
EAL TR —/NBF » S5 BN BT BE I L Y RTUC/FMM Y v BV &R » (25 RTUC
AR RS A THIRENTES > I CAISO ZE#E T STUC ZE-R ST HTAYRFR
H0[E - PSR N B AU R ENTE S -

6. BIEF&HESE (Real-Time Economic Dispatch)

RTD L& HLEHIHES[% (Security-Constrained Economic
Dispatch, SCED) o RTED #(FiEzUE BRI HY— = - &5 5 s gidT
—R > AL E IR RAHET A0 x Bor o RTED £8 F—1{# 5 47 s e AT
7.5 S EEBEMAINGT - B N — (BB EAEENERES - WAEE 12 H
e S T ] 2 AR TR NV BB RE 125 %58 RTED MBS HiER 2 65 478 -

DA x Afl > %2 RTED 7 13:02:30 447 > MY 120 PO T52 58 &
A —EE A [13:10,13: 151AVEEJR I B (Dispatch Operating
Target, DOT ) MG EEA&E+— (FERE A ([13:15,13:20]~[13:20,13:25]
[13:25,13:30] ~ [13:30,13:35] ~ [13:35,13:40] ~ [13:40,13:45] -~
[13:45,13:50] ~ [13:50,13:55] ~ [13:55,14:00] ~ [14:00,14:05] -~
[14:05,14:10] ~ [14:10,14:15]) AVEEEHE HZE (Advisory) °

F£ RTED 5 » DOT R EE R i iy oh 22 BAE(E - DS R
[13:10,13:15)7kE0  EIRBILAZELE 13:07: 30 BAdaF =/ FFdE WAE 13:12:30
2% DOT AT &R MW 8 = -

Ramp
MW Previous | Limit i First
H H : i Advisory
Dispatch ! . DoT
Actual ! Instruction! Cl

100 pooipee R P oz _por ; P Last
i ‘_-—” o \ i Advisory

90 |-mena 2 . © bot Trajectory | D] por

130230 130730 131230 131730 Wz
Dispatch! % : :
Time Interval ! : '
1200 i 1308 ¢ 1310 1345 @ 1320 0§ 1415
i 120 i Disgiatch ; :
=y : .
i sec Instryction  q AdVEGOW Y Adv!sory 13
Start | End | |
RTED RTED r '|
Time Horizon
Telem
Actual ADS
90 v
Start ramping @ 13:07:30

to reach 100 MW @ 13:12:30
Gen
Dispatch Instruction (DOT)

17 CAISO BEF %5 RTED JiA &l
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7. HNESFER&FE (Real-Time Contingency Dispatch, RTCD)

RTCD #fFiE =2 MRS I B fsi=t - B R T IEH 34 SEEF A
[ETH - HEZERSEAEL > BN B2 H8EAFR T —K RTED
AR > SR T EF AP (Operating Reserves identified as
Contingency Only) HYHF#E > F8EE EHLT LAATT RTCD » ££ RTCD BT » i/
A O B SR i B AR 5 6 T ARG (SR A IS RTCD o - 2L ERAE -

RTCD {3 SCED il » 3 H R EEA B —({E 10 47 #E3AS &R (RTED /& 5
SriEAfE R ) BEIFRFEETES o £ RTCD #:0F » FrA &R EFREE
J€ RTCD #YFHE 5 - H RTCD HYFHE 5SS e Al i e <
8. BIEEFEEAE (Real-Time Manual Dispatch)

RTMD /& RTED A UR s et AR » v DA B — TR A =t -
HFEHITENERE S R aVRIEE -y - A 5e A RTED FETNMER RS A
FEIE ° 28R RTED A UR a8y IR KA T sE ELFRE AR LA T EMN
FEREA S HHYE TR PR
MRS ~ A M PR R RE
(US|
IREEfEET (State Estimator) HFRRTRE
Bl R
e A LE [

HAAFAIE L
45 BAERAH RTMD Aif > iR E sl — PR » 405 RTED {54
Wea A & Ui 2 RIMD #E=X © RTMD HYZEERBEER
B RTMD HYZE(EIE R AT B AT TEREE » 1 9FEE A SCED = SCUC
BEpay A B E wafE
o HIRERAVEEIREE
o EEJFAYTTERR (Ramp Rate)

B IEE{T RIMD EABIFEE 212 A B DIEEr B P EEE
TRHETTHRE > WFBREAE RS E 2 ADS 247 ¢

B (EEUH RTMD 2 1% » SfR4E RIMD /4S5 - A —(E 4 ek FH Ay
G ELS FEM (MCP) - MIFERFHEEBEEER (LMP) -

B RTMD #H{THYIFREL RTED —&0 - A TSR TR » (H2EHT—
5] 5 r#EFE T -

B EEPETIPEERE % o HIE/ FEEA R KA DOT AYRFHEL RTED
g

B {EREUFH RTMD AYHAR > RTUC ~ HASP K STUC {/y&r484& EH#dT - DA
ZE AR ] FHAVERAHBFIEIREE (On/0ff) -

B EFEERT 0 RTED 81 RIMD #5-R &3S FHf## (Contingent
Operating Reserves)  (HAIREFE AT > CAISO SHE & 1]
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DIRIENESEOiRAE - /oaF RTMD 4 & S e -

9. k¥ (Exceptional Dispatch)

R - B A S BIAS H AR R 240 755K - 12 S A HR fE nT RE L FE
THERER IR BEE B ERAIE U (MSG Transitions )e

TEFELEFT » CALSO F B 0] LURFRF AT 45 F-8him A 2 BI85

(RIM) A L#ES - DUERIRIARTIEFE S A RIM 55 > 28182445 SC -

BOERE > EE W T E R SC HIERRRETES -

BLUUMENEE » AR B LIRS EE - BEWVE A R AR
CAISO /% & v LASh R RS HUFERR -

B REEFEm R AR

B EERFIRIRE] - B e I

B SRR

B EEERAAVE AR S - B A R R AR R A R

554 CATSO 38 &t o] DB RS RE PR LB R ER By > Bl -
BTN HIES (A/S Testing)
pHiE T HE, (Pre-commercial Operations Testing)
A EERE SJHIEL (PMax Testing)
W iEESEE (Over-generation Mitigation)
2 HEE) (Black Start)
fROLEE R #E (Voltage Support )
TETIGIOTE 1% » PRI EBRREAYEEE (TOR B¢ ETC)
FEYS IRM Y On/0f f $54 (4% RUC sHE1RHEE AN i E)
FERAENSTENIER T B TS EETEER TS+
BT s 2 E
W R E KT R EH A A R

2.2.4 FERPOZBREERSE

2.2.4.1 ZERIFOZIERIREE

CATSO ¥l = 2 ¥ B E A E x o o CAISO #Efil= ¥ RicE = 1
E{EPTZEH (Manager of Real-Time Operations) ~ 3 {EEEJEE (Generation
Dispatcher) -~ 3 {E&E4IE (Transmission Dispatcher) - DL IS 7 (B
FEEFNINEEREIREE (CAISO BA) BYZ&iEiE - fE G E(EHHE > A
1 (& H i E#/E (Day-Ahead Market Operator) Kz 1 {i&B[IAE i E/E
(Real-Time Market Operator) o #HEETJ7IE » RIFA 1 & H FiEes T2
(Day-Ahead Operations Engineer) ~ 1 {ERIHFZEHEE TF2ET (Real-Time
Operations Engineer) K 1 @78 DAOE K RTOE HY#E#E T F2AT (Swing
Operations Engineer) ° SSAMICH | ([HERLFAMTZEE (Power Systems
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Technology Operations)
HIE 3 @ RC $=H -

Center) °

\

Wallboard Display

o fFE]SEERFEL, (Reliability Coordinators

Transmission Transmission Generation Generation Reliability Coordinators Center i
Dispatcher Dispatcher Dispatcher Dispatcher |
\ Wallboard Display / !
i
|
Transmission Generation ! |
Dispatcher Dispatcher ! Reliability
\ Coordinators
BA Shift Manager
Reliability
Coordinators
i Reliability
Pn1: :':::If:ems Swing Operations Real-Time Day-ahead \ Coordinators
o8Y Engineer Market Operator Market Operator
Operations
Real time Day Ahead
Operations Operations
Engineer Engineer

18 CAISO #Zefhll = ~ #2e | il e

2.2.4.2 Eﬁ@ﬁ (Manager of Real-Time Operations)
AR T HE T CAISO A Ega B BB B
N R M TR B RS AR
WA R FEEARN I v] DA R T+ - S T Fﬁbﬁ
R A S TR RS R 0 R E R S TS PR — e )it > e
AT MOC FRE] (Minimum On-line Commitment )~ JAEEEEE HAIT
552 R ~ SRERS T8 Must Run BJRECE FRIEEEY MY BN IR B 555K
F o FERELHHE > KW AR A DI AT A BT DU RS
G PETEE R A G T AN
AN WRR B FELL RN BEHRTHEEZPEAT 18:00 A s - HI#H#
R TR E E RS Y EHh H I TIS4ES M55 5 i T (AP

I IAE - WEpRTH

BHigsEE -
2.2.4.3 BHFEE (Transmission Dispatcher)
B FATAEILE 3 {5 s B TR E](Schedul ing )~ BIHF 4 (Real -

Time Operating) KEEHEEHE (Outage) °
B SRR S AR -
B GE(REGEE AR AY O] SR A A o
B R A IRAE TAF -
B R RSNV -
2.2.4.4 BIRF{E (Generation Dispatcher)
BIR T EEILE 3 5 /3 hIEFERE](Schedul ing )~ BIFFE## (Real -

Time Operating) MEHEEEE (Outage) e
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TEEEORERS

BRI S EER

HHE T%*%ﬁ%%@ﬂﬂ@

FRIR(EEE T/FEEEdT (Forced Outages ) AV » A HE{RBIE R >
A o

R RSl Ph e B R TR RS > A FREE - m] DAFATE RTM A &3k TE
H o

HECRA R A &R ] DU E T SR TR oK -

A A ERREREE (Exceptional Dispatch) 5 {F 2 ETERIMY
FEEHES -

FEWIZAE RIM #2452 B EIEREE S -

F@t5 HASP ~ STUC ~ RTUC 4552 - 40SREFEZ - o DR R LU 7]
SEFEREK -

Kot RTD 4558 - MR T oK AE R LUM € T SEFEFE K -

RS MRS R 2 1% > M THEIESHEAE] ADS » 17 HEEHIT5
SELEE ADS AN IE - DIHECRT e il FRE TR -
ﬁ%%&% A] DLUELE) RTCD » 284% RTCD 4558 » MR EE Kl T

A&

W15 RTED 5 RTCD AU @IHE > ATRLE) RTMD -
WIER RTM S804 1 7817 RTVD 45 R A& THER > RIFE 2% ADS
SRR S S Hy O T R EEE -

ul'

2.2.4.5 T EE Y E (Market Operator, MO)
G EE A 2 E5 - Aa AT EE L E (DAMO) K BIRF 5
3 (RTMO) » BAEEJHE - (EAHEL - Fﬁtﬁi_ﬁﬁﬂiffixﬁgV]E“EEF?FE o k=y.
TGRSV IE B B - MR T RS 4h S Y IR M B T S S B
i F TS EE -

HRTSHEEEEH > BiETSEE) %ﬁm%gﬁﬁ%

ﬁﬂﬁﬁ%Q%ﬁ%%ﬁ%%éﬁ&ﬁﬁﬁ%%ﬁ%mn

H RIS AIHIRE R

© IRHVBAERYRR R IR R

o REEBIHRES K Hh R

*  JRSE RUC 7oK h4R

©  HEEERHAVIRFIE

o BIEEGEEEHEAEE OMS (EiaEHyEEN -

© WAEFRE  BHRFHEBEEIR SC IR Ek (HEER
EE—ERFE) -

©  WAEHRE > A RRERIFHEBENEREE G (BEEE
E—iatd) -
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HATH5 © 4T MPM ~ IFM ~ RUC - EiljEsdial s - JEad T f2 A IL[E T
fili RUC 455 » WA R A LEHT#{T RUC -

BN T4 © HECRBIES T e s Ba Y (E 5 21 E & B (-

I TSRS - MR TTES4E R ] DU 28 - DUFBAI S B E i
JRINBEE U © RS e > JHEL 1T S8R/ NI EHERR &
JREA -

BT S8 IAITFELEh RTCD 2~ Jii » M TSRk BE Ry S8 (]
WREE” Run RTD Power Flow” EIEAYERTE)

2.2.4.6 EETFEN (Operations Engineer, OF)
AETRZETE 3 B B & HATEE TA2AT (Day-Ahead OF) ~ BJRFZE
U TAZAN (Real -Time OF) Mififf#EE TAZAN (Swing OF) - ZHEH TAZEN{S:
PR O AR AL > TERBREES

Bl ~ B R A R A E B TR A A -
FEHEARRIEE LIFS - (FE LIFE TS R AR 8 - 28
KL /RIS ETEEE -

TR GIIE I R DR B S8 7Y
PRAIEGRSH - MERHAM AL -

SRR EIE A B EM  TSEE S HE RS
[ERETE tHAA T2 -

2.2.4.7 BHELLE % (Power Systems Technology Operations)

19 CAISO = ER (M E https://www. facebook.com/CalifornialSO)

HR BN RGBT S R A
it O T 25 A P R Y Rl R st 1 o 2

T

Sy S
T s ~ s - = 3

—

LS
~ .

/| A
J 2 4
n?-& y | :

[
0%
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2.2.5 Z=EYEEEI(FNM)

2.2.5.1 F\NM f&f

FEMRBE LT - £FLIHEA (FNM, Full Network Model ) &HEFEZE
RASEAE > EIEMERE AR EY: - TTHREGE SIS E - PN 2 —(ER A
HIEE o eSS —EHE N AP SIHE R  EETREEAEHE - B2 - i
INRERBL(RER E S - fR AL H —SUIEAISHE - DI H AV & T 56l
B IETEK -

CAISO #EF FNM sR#EE S EER H 2 8nE IER > LRI (Real -Time
Market) BLH A5 (Day-Ahead Market ) AYRIFESIHTELATR © 7548 FNM » CAISO
RESMERF RIS B HECRFIAERETRAV ARG > [EIRFET S80S ATy e
EHEEE AR > HET 0 b 24 BT I EAESERE T - FNM R {E72 CAISO B /i iy
S SRR B AR R oA T B A R SRRl -

2.2.5.2 PNMEZ EMS =84
l. ZERGTER
> Full Network Model (FNM) :
FNM HYEsea % OAE R L — (47— ~ BR2E(C H AP FE AV -5 - HEfR AR
GEAAE] ~ PSRRI T e A T S IR AU T BE AR - B S
B B ORFF—2 - FNM sRER A Y Se B MR B — 20 - i R B
S ~ BURHIE LUK TS EE T -
> Energy Management System (EMS) Model :
EMS #5284 Bl DA RIS B PR Bl s R SRS 8 oy FoEas  H AR (R RIS &
H TR R R I B 2 AR e MRV BN ZI S IE - EMS 548 S #3HY SCADA &
RHEHT » IR AW FAIS BT A ETEON ~ ARSI S B g e -
2. BRI
F 2 BRI R AR

ttecEE | AW BiS
FHELTERS -
N Nt Sfﬁgliﬂji;%ﬁiﬂfé
’ PEERIR] - S 2R N )
B
EHIER © G - Rk | - BEER 5 24 B
e ZLRHEIRR K (SCADA &H})
SRETRE | gpma: wree | REER: 5 510 P
R~ F B x
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SRR

RURBITK -
G4BT - TR

fZE)

RN 2 EHEOLE) ~ 3%
$I§ %—:/u DHEUD ~

S

Bk

R UM TEFESEIT I
5

{ZEEDB%%*?@J GHEE > B
BN BRI AR B R

3. RHERHEREER

® 3 ZUERETIRE

FEHEH

FNM

EMS

E R FE

ZSRE] ~ AIFERE Y
> RHEATES S

BIEFERE ~ Za8eefz
SARFEI ~ ARG

SRR

i EE RS (4
CAISO HYMZEEL %
i) -~ ASEERHE TR

SCADA ~ AGC ( EHEh2sEE

PRI SCRYERE

RIIBERHIE ~ 28t
B ~ AR

)~ ARREAE A Z &
~ BXZL&

B SRR N - B
FESEEE ) - FUCT A

AR M

R bRt - ATAEA
(5] 75 7 KA T

AR T RIS - (1L
BB DA

2.2.5.3 FNMHy&=E

Full Network Model (FNM) HYZEERIZ

BRANIEAY > AT i R L5
Forward Market )

E%/\ 77

B E R F okt

FLE AL (FNM) > IR TTAE  TFM (Integrated

Eil RTM (Real-Time Market)

BT -

node /|breaker)

Market Master File SMDM
Extensions
WECC Source] (Transmission
bus/branch Interfaces, Commercial Sipplemental
h:f::alse M Converte, SCADA Contingency) MarketDat MarketData
Telemetry arketData (DGF, LDF, etc.)
1) Default switch
- C positiol
Registry
MarketEquivalents
(cim
PowerFlow
1l

|
VA

1SO Internal Model
(M

Merge and Validate

Validation Process

External Model

Static Model

Reliabili;;Model

EMMS

Network Applications Model

SCUC Model

Full NetworkModel

IFM RTM System

Dynamic Model |_|

State Estimator

(cim)

Systems

20 FNM Y3 iz

42




» GEO Databasse
GEO database (BRI ) i H Bl & BLEE S84 HBRAYIMEE A - DA
YRGS - BEEH R RSN o AR FNM (SeBaEss iy ) qy4e
i > GEO SRR S AT B LA DA 281
B EEREER
o EEERVL - UREEANRS - RIMREAMRIEAHIEEIE -
o HGEEAERL (Transmission Corridors) HYZERAMEE -
o R[EIEBEZELR (41500kV ~ 230kV ~ 69kV) FEHEHHIIAIF -
o RRAREASHEEAYVEEER %  TEORTTSIE ARV AR -
B AR
o HEMMENMUE (UIEESAE - BERERE) -
. &l (Load Centers) AIRIE - LUER EBFHSIEL -
o EREELH (Demand Response Resources) HYZHMATEM -
o fiREEkfE (WEM{ERE % BESS) AYEAEHIEIE -
B HEESR
o TEEEEE (40 PNode ~ LAPs ~ Sub-LAPs)
*  RHEHE (Trading Hubs) EE{Ef&EI%ELE (PNode) -
o fHBLEER (ANHAMMEYY 1SO/RT0) HYEFEN - MRS
BVEH -
s RABFRZEE » MESEKGEESIE
B EAERGBEREAR R
o HEAMIHAE BEA R PR (LA R SR E AR B 2 ER ) ©
o R WEEE - KIGHEST 728 ] A RR RV BTN -
o HWEEJEE - FIAIHE ~ HUKE - S EEAE T SEMARE -
B H5ESE
o  E#E (Load Aggregation Points, LAPs) » FHATHENE
Fet g -
e FTXREEHVE - DMERETEIRTECEFEE -
- ZGUEBNIRHIES AR -
W G EEAERE
*  SCADA BEfERERVAIE - MECREIR LI SR (B -
o EiY[o[ERE BT HIIRART o (FNE S P E SR .
B GISEAER
o HIHAHIEE(EE L4 (40 ArcGIS 3¢ CAISO NERTE. ) #Ef788
& DB L5 s syt -
o (ERIHREET ARSI - SPVEA R B I R
»  Validation Process
IEEREE AR F B2 H CAISO BMS Y CIM &} ~ #MERiEAY (External
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Model ) A1 ISO PNERIEAY (ISO Internal Model ) #EfTER:E - iS5 LbfEAl
#Ei CIM g8 (CIM Converter ) #E#A A —20ATH& = > #E A GEO
database 1 TEMEILEERRS -
B EREAE
o WERREAY (Reliability Model) @ WELRIEAVELEREE 44t
HP PGSR —EL -
o IREEfHHIZS (State Estimator, SE) © FFSEIHSEE Hris Ay
BhREEE - BT B -
e SCADA ERIEITHEEHRIAGG © @58 SCADA BERMEIEIEIH
BCERY—204: -
o SMIPERIEINEEAIEEYE - MR B E R AR —
B -
B FEEETA
A CIM &= AURERDETTERRS - 0 R R EEL / s es
TAAY B [ 7y SR AL TER Y -
» EMMS
EMMS #3EHY A SRR R S B E L - TEEAFRESKEARNFER
TRV RS AU BIRG S TG &R MR At — B H R4S PN & 1T1%
o NTEAE -
NS X8V 42 T
o ERUEHEET 0 EMMS BEHIFTAZKHE GEO Database HIMREMIE
H} o B e DL CIM (Common Information Model ) fEEE
AT B ERI g BRI (Extens fon) A& =TT ©
o EUERGHES
EMMS K2 B A [EIPCIRIVE R (FIAI 528 - 480 EE - ER
PRI ) BEfTRS - WiEMEHBY b T E T2 ey -
554N > EMMS BiEge /i f2 (Validation Process ) BXHEE » HE
REUEHY e B M B AR R
o HEETISEAISERE T | EMMS AN EFE AL IR iR (40 H A
5 ~ BIFTES) o Wil e SR SRR ERE - (I > BT
Security Constrained Unit Commitment (SCUC) EGE1R 31
(Power Flow Analysis B EMMS At BEAY BRI ZE 5] -
o BB REEEHRRAIES] 0 EMMS ECPRFT AR AT AR
FBABAE A [ 2 ey IEREZELE > 528 SMDM (Supplemental
Market Data Management) -~ Master File ZF&4EE -

2.2.5.4 PN\MRY4HEREZE
FNM (9 E B R E S340 R B R - B ER EE ) 35 e B ER 4 3 A%
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Toff: - BT ERE R T (B4R BRI ES - HECRTT GRS IR -
TRV RE H L i A sE IR E I -

K¢
il
il

Voltage/Tap Load, Generation,

and Reactive
Schedules Distribution Factors

Outage

Constraints/
Exceptions

Static Model
From EMS

Contingencies

Full Netwbrk Model

k.

Market Analysis Engine
(Topology Process, Power Flow, Security Analysis, Unit
Commitment, Unit Dispatch, Congestion Management, Loss
Management, Locational Marginal Pricing)

: !

FMM/RTM IFM

Dynamic Model
from EMS for
RTM only

Y

21 PNM4HRpREEZ

» Static Model from EMS
{& Energy Management System (EMS) FZEVAVEFEERERI > ZEE &
I EATRIELERE - B2 - FIANE SRR A AN -
o IEE T {ER PNM HUESRREIEACR - HECRIE A BEAENE S I EE 4
HIYEREERE -
» Qutage Data
BRI IR EIMAYIEEE (Outage ) BEl 0 E R 4EE - InEELR
PEECIE - REEMEREEEEE -
s IhEE: Tﬁﬂﬂﬁ‘fﬁ{é%ﬁ%@ﬁ@%E@ﬁﬁ%%ﬁﬁ’ﬂ%iig IR E
R B T
> Voltage/Tap Schedules
BB EME (Voltage Setpoints ) B ERZS 533208 (Tap Changer )
HYFREEHRRE -
e IIRE : HE(RE W‘T”t%'J {% (ANEEERES ~ FABRES ) TEA AT TR
F N RE4E R AV E R E M SR B B R R P
H o
> Load, Generation, and Reactive Distribution Factors
BIFEE#E AT (Load Distribution Factors, LDF) ~ S5 {ff
AT~ (Generation Distribution Factors, GDF) » DL IEINIR T
A+ (Reactive Distribution Factors, RDF) - iZtbRT¥EREtE

MELELRRIEE -
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s IhEE:
LDF :  FHATEHEEA [E] @I B E AT S S A oA -
GDF : FPfh &8 B T4 PV ERLE -
RDF : $EHIEIHINZAYRE) » DAMECR SRR EE -
» Constraints/Exceptions
LIPS FEE R (Constraints ) » A{EERARERATE EIREH] -
BEE E MRS - AR E R NAYBISMARI (Exceptions) o
*  IhEE : AETISEIFEERE T IR AR EA GBI LR
PRA © [EIFF > ISMeRRR RE AR R E B 0L T SR B EARL AN » 350
YRS -
» Contingencies
TEHEEEE ] 2 4R A VB(E 2888 =4 (Contingencies) » WIEE—F it
(N-1 f4) - EEEifE (N-2) % -
o IORE : B R SR RS NI ERE ST HECR A
B R AE SR B RE T - 0 i e MR B b o
Hr o

2.2.6 FNM A48 Ea T 3T

2.2.6.1 FNM A2

SEELAEAREAY (FNM) AYEEETRAR - F CATSO el B i i B B 4y i et
) > DIFECRENE I35 (RTM) FOHRATHIES (1IEM) E{TOVEREM: B — 200 - 50T
TR E R B RIR IR ~ Bt~ BEHEE RIS BN S T A
R R B AE 3B 24 o

| Project
| Inclusion Date
(DB 2)
Scope Submission Cutoff Late Scope Change Cutoff Effective Trade Date I
(DBx1) (DBw1) (DBwy)
R Projects v;il be
. included in DB:
Planning Process . Implementation Process '
A ‘ A \/\\]'
Project Scope / 5 - Validation and Integration Model Life Cycle
5 Design and Build
Data Gathering Design and Build Testing (DBx1)

Scope Submission Cutoff
(DBx)

Late Scope Change Cutoff
(DBw)

Effective Trade Date |
(DBy

Implementation Process

Planning Process i ’

AL L A wd

C A
Data Gathering Testing (DBx)

& 22 REAEHRAE
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Scope Submission Cutoff

RS20 (NEER - WEEE - BERGER ) M/ARECH

FNM 8 S AR RA BRI A (R AR - S (8- H B E T IR s i 5 fE ot

AR LA A BT HET THY ENM SEHTERA - TfEfR CALISO 1EREERYMFHE

FANTERBIBEFEE - HEAEE - CAISO EJ744uhRY " Market &

Operations / Network and Resource Modeling |’ B E S EHTHYEERS

w1 HHABAHRA K -

> REBR

B TECREUHEIERVEERENE ¢ AR H AR ACHVE . (Y S
SRR - BERARES ) RN — FNM BT - AR SORIE
BRI PEIFE IR -

B AR EEE AR - e R HEFEBIY CAISO WECRA B4
RIS ~ IR S R - WS 5 Sy

B ESEENEL 2B H AR A E KRGS
k(28 2H#eTES ) DU B A M S 5 T -

> THBRE

B SRHER  SEEESEE CAISO (VEREHEEM 24 (RIMS) 2
THEER > fiEREEE - K2R -

B EEEERER - CAISO {EEUL HEIRFZIEATNS » R ERF G HlT
BT 2K

B EEAA AR H IR ZAVIEE o A AR A
{THY FNM B8 » SR aaiyIE B e o

Last Scope Change Cutoff

f5 FNM E¥TRZ R HVEREIAR - FEL 2 /T (BRI EERYEE (20

Wi~ ECEERE ) TN ABRTRFEARHY FNM BT hROA - it

B REE - (B HVHEEE S R R N —{E FNM B A

> EHR

B ECREDIURIEAVRREME | SRR - B ERAEEE 0 DA
MEPRIREER 2 ~ EIE P ELAINE R T -

B EHENSSBENEIETEAC B H I AT 52 EE (A0
SEEERY ~ WEEZETE ) WVRTRAC ST AR B TR - DA RIS
HANBREANATHTHY FNM AR -

B R NG B R RGURFE I R Y S E E
A HEL TR BT - DAMECR T 5 8 THY B B AR e 1 -

Effective Trade Date

e IS e 58 e 5 2 R RO FA s 2

TGETHIH - B2 — K - TGS BENGLIRG: - ERETE - EF

ol [ B HLAth A A T A R B SR & B BRI T -
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> EHER
B e
o (BB KEIIAGHIEE  WIFERAE - s AR
SRR > EORAE L H BABRIAE R -
o  HEWMGLGEHE - RFEPHENGEE TS SRR -
B FRBIGEE
o PRSI F MBI A SR E bt H HHFEAR SR Y
PRI EITEE R -
o WERMIGER (UEEEERER LMP) BEFEESH—2E: -
B AR
* fE FNM (Full Network Model ) BE#1& » BrovagsS AT 4
LG HIIE A N E » 2B TS E -
o WIHEHRER - SRR R R B 2 B T
B -
Project Inclusion Date
e —E AR TEE (W55 ER - nEGES - BEIEE) AN
A FNM S @ R HI - (EE—KiEE - ZIEBREA CAISO BHAtE
T SEAVEERAR - WA S PR SRR » B8 R A8 5
=G
> REBR
B RS TEE A M AT B
o FESSTHH U B ACEOK - WEFGEA FNM BEHRAR -
o RSB (FEMN  WEXEES) EHUAHAVER ik
WIEAHE AT -
B FNM EEHEE AL
o HAFHHAZAHESOIESHUERNTEH - 7 Euiin A RTR 4
{THY FNM REAEE ¥t -
o BHRTEACHYIH HRFE 2 N —Him ST
W EE NS AER LAFAIERA
o —HIFHHA FNM- 24 & BiGAE O ZHHE RS - DA
MECRENER ST - W Bl -
> TR
B PEACHAER
o {(LyERTECENE RS CAISO $RACIEHMRERE - s
Fikg ~ TS THETEH I -
o  ErRPARS CAISO ERAEEH 24 (RIMS) AYZEDK -
m PPEE
o CAISO ¥HEAERHETEEMMEITR & Hind » irEiELE
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HfEfEESE ©
«  BREHHESHETSSHEMEEEN (MPAL) A R
mEENEE
o KEMOEHVIHERMEEN AETHRY EN SR > IR H AN
UNELER
o RHABRIEUE ABEBEUIEPER L -
B EAERERD
*  CAISO BTS2 Bl IE H VA ATE DL  HECRTHIEE 5 ZE TR
G EEE
DO 2SI e PR A B RO FNM SR R S B MR B Ty B e i e AR e M > IR
HEORTT5 2 BB GRS G CATSO 5% E 2 R ST R E M -
T 4 EHI IR AR

HHE HiY BRI 57t
Scope PEACEE R | IGSPIEEE At | T WP £ 88 5 &
Submission g/ AR EHAR | 49 A FNM
Cutoff
Last Scope EASHIEIEET | aT iRV E g | L BRI TR
Change Cutoff TRIZEIE FNM hfizAs
Effective Trade | ZE%HERH FNM SRR (22 | 288 LMP ~ AR
Date A8 S I 5
Project HEGARRE | WEEXEREAE | 2 0fEHET S
Inclusion Date R FNM S 7 S

2.2.6.2 78 FNM it 2 EkhE
£ CAISO HY FNM BESHTRAZE T » BDRHEE R 400 TR Bl 4 v R Or T 5 AL EE 4 At
RUMERE VA RASETRET o AEAEEIL CAISO 15 FNM S B4 B i2 h pr (i FH A &
TolEE DU Rz aS Se el EEAfAT 7 #% BMS (REJREEE L4 ) ~ IFM ( HATHES) K RTM
(BB TIE5 ) AEELT -
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RIS«
I Network

| _—] Modele [ ————y| Full Network

PG Basecase+ Modei<
SMDMe
Transmission< EMMSe

Registers

Outage+ {
Systeme Network
Analysis+
Master File< Market
Application
Systeme

23 FNM AHBH: 2 S AR

RIMS (Resource Interconnection Management System)

RIMS (ERFFAIE T 2247 ) /& CAISO FHIA B S8 et AR Al eE a5 e F 4

HY TSR IR T - A Ha A B R TR 35 ~ BN TRAR -

> EEHH

B EE SR E R R A0 5 - MEOR T &R ARSI 4 -
AGEFRFE CAISO 48Rs B i 52K -

B EREHIFTE PRI EA BN B L R s T B e
HItohad -

> FEAR

B SRR ER A E R (AR E - OIS - TER 4R
) -

B OHEFEZORIE (FiTsd - BREE B HT - OB Tt ) -

B EER R R (BB - B -

> RS

B BEEE (IPP AHEEANT) -

B igEEER (T0) -

B CAISO ‘&Sl iss s s Ep -

> EEL

B SR PNM T ¢ A RIMS OERVERH > A A PN BT -

B BTESAARF AR - R5EE RIMS JRIZHVER » A2

CAISO MG E -
PGI (Planned Generation Interconnections)
PGI (ETEIES BT H 2 40) BT & Y3 EikaH Pl s 2L
MEREFF A RO EA T SR - W ETHd ¥ CAISO B2 2 -
> WEHEM
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B EIEATAIEER S RS E Bl B > HE R ERAY T A M
B EEE N -

B RS EFURIE TSR E A E > 5780 CAISO T ARABETE 734 -

> FEAK

B ETEIOMERE B E (o8 - BEE TR E) -

W B EER I DEATRT R oK (SRR ~ ARSI - OFAERERT) -

B (REBEFEREETE (THEMOHER RS S E) -

> A%

B CAISO T HAEIE n] SR E BT -

W SEEEE - MRS R -

B 2SR SEE A BRI

> EE

B AEAHE POl B T E O T E R SR IR A -

B ENGEIR  EREA TS > TR B EE - BEAN T

iR E -
B ERMLERE - AR TRV EE R - R RTB L b -
Transmission Register
Transmission Register (HEESER 44 ) /& CAISO E MR ELRRE - &
BBk S MH R (A HIAZ Lo B B » T O B B it A T S5 B P A AR ey A
HEME -
> EEHH
HEPR CALSO TG EL [ 24 RE S A S I BE 4 A 458 -
FRALEPRE] - sefiaraR - S EF AR ERN -
FEAE
R AR PR LB R UL A (ERER - BE - BHELSERE) -
EHinfRE (TSR] - BRSEE S S
BB O, CFrastff ~ Braghs ~ BIEE) -
HHES
T EE =R (TO) o
CAISO 43S B S E X -
BT SE L B T B -
b
WECR TS E A — 2 - FrA TS 2 EE TR Transmission
Register #fTER(EBIE AT ©
52 PNV BT BILHT © (B AR E FNM A R am A TEfR
EMS FOisZ i ER [E 2D
Outage System
Outage System (FEEHZ47) & CAISO HZAEHAE MG EM: BTk
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SIS B AR -

>

HE HE v I R VYV IR R R Vv R &

aE HHY

SUEfETEIME B BIMEIRE MR AR SR R AR E I
TEBtHIRHE R BT - SHRTIGBLERE AR -

TEENE

axfIEEETEELIRAE (EHaE s ~ THETIRIERFR]) -

iR B (EEEER - HERE) -

RoEEEtE CGETEMEERE) -

LRSS

S0 (SFERK - R -

CAISO misZ L EaadaR s

b
FENSEE  FEENGWATSHE > ZE LWP -
FEBHEASEE | REFEE R BT R SRR -

Master File

Master File ( FHdERE) & CAISO BTG ERH N OERE - &
HEMHBUFRIFTA B ISENE - AR - BRSEHAE RS -

EWECR Full Network Model (FNM)EffFAErERVAFREEABIREHEIE » 4%
SIS ~ A SRR - IR 52 BB S — BN

BAE o

> HEHW

B PRI BB A P AR R - ST RE BT S -

B ECR PNM AYSEEEM: - ff CAISO FE H AT S (IFM) ~ BIBETEE (RTM)
MEEREH 248 (EMS) Haess—E0t i F[E—hioAR By 4845 BLas (4
Bz -

B LSS (RER - WER - FKER) R LAV E R
=0 AT T Sa T R S B A s Sy B B RO R — 28 -

B IRRERETE (Power Flow) ~ Z22fREEAAHEE (SCUC) ~ %4
PRI RE (SCED) FEmi Bl EE4g /e -

> FEAE

B SEHESY - S TTHERRERSE -

B ERIREE - REHPUAS SRS - SRR DR -

B SHREER
* A HHEIHRE (TNode) BLEFZETRE (PNode ) ¥fFERI (% -
o [EIIRS] (BRI AETIRG]) .
o EEEHE CEEER WP STES2E) -

B R R o

o MEHISNEE (Exception List) o
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HE vV I B B ERY

o [REMRFBFRRRE R ZE (SPS) -

o (FEHEHERCEN -

TR 5

CAISO Z4r e iEE X -

TR 4 (IFM & RTM)

T SEFE 57 BAR I E

THSEE (F5ER - WEr - AmEHE)

st

TE HA R e [E]

* Master File fR#E CAISO BCEMHFRIFRENIFH » LIERT
Sl S EE AR -

o G FNM MRAFHHE > Master File JRE I THEER IFH

3 -

HiH e

o FTETSREIE (0 LP - BORASED) H9IE Master File 19
YT -

o TIGSHEENEHEIRE R KIFEN f e B R A R
FHELER -

BLH A 2 GV EE S

* Master File E##81 FNM ~ SMDM (Supplemental Market Data
Management ) ~EMMS(Enterprise Model Management System)

Bo o MERTSHEEMEE 2 -

Network Model Basecase

Network Model Basecase f& Full Network Model (FNM) HYfZ.(o2H:
Z— fefft CAISO HNELEANE ~ WIAETE ~ T SEE Ty AR RIS -
T HEEFFRENVMEISREE « 28 I HANES AR TSR -

>
[

HE E EY

Y

BN
Mt CAISO EB4H# S Gt ERVAEREEA » HECRATH 528
HHFEEEIE—E -
FIRY TISERS 3 M ~ 2838 E588E (Contingency Analysis) ~ 44
FHRE (Dispatch Analysis) e
FEAE
RRPREIREEASAE (SEEUL - tn RSy - BEME - EERTE) o
st (BRI - GIREEESE) -
WA T EEEWRM: > FIFY SCADA ~ State Estimator (SE) ~ 5
J& (Market Dispatch)
S
CAISO Z&uEEE X (EirEM TR E#ET) -
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B GRS (1M & RTM) -

W EEEEATER (MECREEGERIE N-1 B2 - FERZES M) -

B SSHE (MRS TTESE TR 20 -

=t

W TR AREE PNV RRASEE TR EIR » Basecase GRETTSE H
Tk -

B HTGRE A TEEE (LP - BIFEHE) 198 Basecase #
17 > MECRTI S B SE R EL AR UCHC -

SMDM

SMDM & CAISO =i i m B S 44 > HagREmE:
BERTFRAVEEING N > S ERE AN IR T - WERHIE - T
Network Model Basecase FI MM L& > MECRTT RS BL4E4%{FR

2
> EEH
B RORERSNTTS AR EGE - SR CAISO HY IFM (HATHS) A

HE H v I H H VYV B &

RTM (BIEFHES) -

WECRTIZET R4S SR (A1 LMP ~ BERHYE ) BG4 UTHL » A
BRSBTS T -

TEAR

SEEEME IR T (GDF, Generation Distribution Factors) : &f
BRI TS e A E SRR A -

‘oA (LDF, Load Distribution Factors) @ E#EE LA
O] s BEELHE 247

EIRfREELF MR (EIREMERE )] ~ IEGESEHEE) -
TS AR AR (AMEERERA ~ [RHIA) -

HHES

G AL (R E RS e iRE) -

SRR T CHEETISERIP RS -

TS AThD (RHE TS R e AR g ) -

L

iGEL L[ © HEfR CAISO THE ALY AR R Hl—2L -
FIEKE FNM : SMDM HViss AZKE Network Model Basecase » DAHE
R—E0E -

EMMS

EMMS /2 CAISO FHZKEEE FNM BEEGHEAURVRZ L 24T - AEEERA T
S5 BB A H BRI I B - WoHERR EMS (BEJREEEZ40) ~ A -
MSERH <~ R —20E -

>

B
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HE v I H H EH VY =R

HE HE v i R

F—EH CAISO HYELSEATTIGIHARIREE - PR E ARSIV EIR

— 2 -
TRBLRAERIEE S E  fEfR FNM SRR B e -
TEAE

PINM - RRASZE ] (S R S AR s ~ RO [E ) -

PRI — B A (FEMR EMS ~ RTM ~ IFM HYEEEUTEE) -

M52 S KR (WEAEE - B ATE) -
B [EI DI (RO 88 O RE TR HEE A A TSR FE B 241 5T ) -
VENEESES

CAISO MG Bl e S E TR B (i (HECRATA 5 s FE R B I 448 15
) o

52 EE (MRS R HEfEdRee RIF L) -
LI FERE AT ER (REGR EMS/SE {FFRUBAERE) -

EEph

FRAFZER © AR FNM 528 5 AT 4% a0 885 o A PR HiECRIERENE: -

S 2 EL Ly - EMMS 45 EMS ~ SMDM ~ ENM » FE{R TS - 484% ~ A5
FE ST ITEEE—2L -

B T A ARAE R [E S R LMP STEL - BIRFARE - A SRR
i FEABE] Y A AR

F > EMMS ~ Network Model Basecase ~ FNM 2 = {E & 49&EH & RHE G H
B - PR CALSO HYEEAEBA TS5 E (E iR H BN -

* 5 ZHEMEHEEREHEIEE

B == EMMS Network Model FNM
Basecase
i RS 2 EH HETEERR | B PN ERTER E 2 {EH HE¥—R
AEER o MRAEFRKAE | B —fRdg 2 (EH MR T 5 B B 4 S T ]
TTERY MY/ NI R R REAETTERIFE IR
BigHE FRREHIEHRREE - HUAE | AERREE - e | RREERREIRES
AR - s - | BN 2R B | HIRNTEER - B4R
BR2H - HmiRES | et EEE J& ~ ISR
FEBBRE | BEUETSEIENGE | 2EL - WEG - #%E | 23 Network Model

B - A -
- Hefl
AR - AR S
—

WEBEIOHEE ~ iz
5 (4fEp ~ BHE) -
SCADA ~ JREEASHIFELAE

Basecase HYFTHNZA
T2 CERERE -
B#EFRR) - AEEER
H (N-1 ZZfEE)
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AR BTGB | 20t PNV QURRREPREEEL | THISEE YA S L
% - WECR (EMS -~ IEM ~ | 2% - EI0RE A~ AR TEER
RTM){SE R4 — %% ~ 5 | B~ SCADA ~ IREEAMHMI ~ | (LMP) - SE4EFE
RIRRAFE RIS F T | eORaR LB n] S AT (RTM/TEM) ~ FHTAZE

AENE SR E
(Contingency
Analysis)

2 X EMS ~ TFM ~ RTM - FNM | SCADA - fRE&fHI - EMS ~ IFM & RTM (%5
Network Applications JHELEEE) - WIS
CRIRIHT ~ PSR RE G (Reliability
if) Assessment )

2.2.7 B

CAISO FVEZRME T 2B L = RIS 7 Z(E 4 (Zero Trust

Architecture, ZTA) AYE%E

JEAN - DU ER4HEREA CALSO A E1E BB EAVRZ L

M T AME AT NS ) - B R EAERES T Ay (P B s i - AR 2
SEET SRS - IRERERIINE |

1.

YN AERR I 73 R -

CATSO NMEESMNEPAEES - Fra YN AR A o] EREFEUN R Z47 » YN 4
PEAS AT AR EHY CIM A EGE B R T8 CALSO Fnlle TV HLAY
uh o FEHEA EEEHYIE L N T EL > HAKEE NERC CIP-005 BiE » (Ffa
LR T 2 iE RN BT A i 880 f5 AT & B RS > BT AZE
PN EAERS - AR RS

EIEE 78RS -

CAISO £%F RBAC(Role-Based Access Control ) #EfTIRSFENREEE > I
GEE SN E{7EEE (Multi-factor authentication ,MFA) BfPNEL#E
TEAEHI S 77 Bieg -

PR s/ MEFRTEEY ¢

CAISO HYFE IR HIEL N E El ik as B BEAHAS & » (EHE TR E—5
ABESRRTA NEEESC  (EFE & P i R (G ik as 48— Bnss - =AL(E
FEFHAEAE RN read/write MEFRFRH T EERANER -
MR SEF EHEM A e B R ER e BR A AFEH » S8k v LA 1
GEIEIEZ NN -3

FrigeeTE -

fiKiE CIP-007: 28L& > CAISO AFEEER AT AREE
e PR REFFERE R ZEEER - WAEPREUNISRE - fEREE

A BRI ] > FER R 221 -
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2.2.8 HMFEfrEE

2.2.8.1 <&M A—HEFHERR

EE)FHE 24 (Automated Dispatching System, ADS) 2FH CAISO BHEEMY
—(EEAER > AR S B EIRFFEERES o ADS BB EHE AT
= 12E TSR S EIERCE AN - (S 2 B RE S TR0 fEEE )
KEME - A SR I IS E ) A i e #1T o ADS HUE R L IIRE R
=
PRI o] FERRF RS H5 <
ML THIR S f5 S BPHEfE <
RS L Gl
EERESETES

BAR FRTAR IS S SR SR AE R E 24 5] ADS > FHHH ADS &R
MERUTE S EE4E TGS B - ADS (FHIERVIE S T DMHE Y B =0F - BE&dHEfs
< (BUED/feghse  dHREHEHR )~ SEIRERIETES (MW) SifBiREGIEE (MW) -
BER S5 S HYACE L2 RTED ~ RTCD ~ RTMD ~ ED (Exceptional Dispatch) K
HASP N 55455  HERE TSIV AIEIRIE R AV M A BT R [E > DU ERE @&
JRECREY 1B/ N R DB IR ETRIN S PHERE a2 M > FF22(EE
taaE 1 /NFREIHVER - HEHMEE S ARATZ STUC = ADS Ay & sHREAN
B

YV V V V

F 6 CAISO HENEHE 2450 &al

Application Output
/N @SR R YRR TR TR 5 <
HASP
/N E SR E R IR S SRR
STUC HERVERTEED Rl te < (STUC TERTE 4 /NKf)
HATRMERRED e <
FMM 15 oy s S &R RE R e <
P/ N @SBRI &R LSS - FrA EIRHHE IR B SEE (15 o —2%)
RTED AR 5 s RS S (5 o8 —5)
RTMD AL S RS IR TR S S (5 0 —2%)
RTCD AL S RS BRI R SR E S (10 08 —2)
FRU 15 4y B M ey S A4 & (FMM Flexible Ramping Up binding
awards )
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15 Sy okl E L SfEE (FMM Flexible Ramping Up binding

awards )

5 oygEE EoEMETEYY E =R (RTD Flexible Ramping Up binding

Dispatch FRU
awards )

5 SygEE NeEMEEY E LA E (RTD Flexible Ramping Up binding

Dispatch FRD
awards)
Opr Inst HHERJR EAEEERVESE - AR R E B R BAHSE 1R e Efe S
Opr Inst iE fE F5 4 ( Operating Instruction ) HY BE HH (i.e. Congestion,
Reason Oversupply, System Reliability)
Opr Inst _ _
S PEFS4 (Operating Instruction) HYBHAANEMR
tart

Opr Inst End | #fFf5% (Operating Instruction) HV&EFRHFRE

S ETTHBN AR B HIER AR EEAEEE - WS ER Active » HI] SC FEEEHHBNAR
FOHEFE EMVRETRTES (AS TEST Constraint MW)

ASTEST

AS TEST
Constraint MW

PR B AR S M I e EAVRE RS < (MW)

H 5 E R bR e R TSRS > & AR REJR R DOT (R FHIEGEE » HIlR%

FOLLOW DOT
DL HENAE ADS

Previous SUPP | J:fiify SUPP 4 E(E

RT SUPP Delta | RT SUPP Energy EiPrevious SUPP [y

Previous
Accept DOT

_\_A

Ail— A€ HASP /NEFUCEHY DOT {E

WIFREH Lt & A1 278 CAISO ADS User Guide

2.2.8.2 EREEHRAH —OMS
EETIFEM 24 (Outage Management System, OMS) ;& CAISO FZREHE
{EET/ER T E > B OATI G -
1. OMSERIRZIEEENIIE D » DAF] CAISO TR 8B TAERHEERS > I
Rt ERHE AN ERE -
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2.

Generation &
Transmission
entities

EIM entities

RC customers

CAISO users

24 CAISO (FELIFEE A ERNR

RA

inputs/outputs — User Interface or API

Outage Management System | |

(OMS)

OASIS

CRR

Other RC

CAISO
Markets

RIMS

Network Model

CAISO HYEB TAE R Aoy R iR AY

B :E(EFETAF (Planned Outage)
B T4 B TR sk (5 1 T F el R ERE T — ERHS e -
DVERERT TE DL _EH B RN &R H MAZE TIERHBH )

A R R TR FE LAE

B [EEHEET/E (Forced Outage)
1% 1 TP R R T - $ERiiesc s A e 7 EEE X (R E
SR H RFE T EREH ) - R REERHEE TAE -

R T ETEBTIERNR « FHMEEE - X0 hBEIEERTE (Long-

Range Outage Planning )~ HEHEEETE (Mid-Range Outage Planning )~

WTRAE a1 (Short -Range Outage Planning) ~ BIEHEEETE (Real -

Time Outage Horizon) °

Planning

Settlement

P REEEBEEE AR VT

© ORISR AR AR - SettiE

Long Range Mid Range Short Range OPA
Study Window Study Window  Study Window  Study Windows
Long Range Mid-Range Short Range OPA
(90-120 days) (45-75 days) (12-19 days) (4 days)

B EHAEEETE (Long-Range Outage Planning)

Individual Outage Life Cycle

25 CAISO {28 TAE Ml
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s EEEHFETEEE T H 1 H 2R CAISO 258 K —FEHT CRR
IR E -

o  HEEEPIMEEEIEMLES 10 H 15 HZAiR CAISO 858
R—IFERILEESTE -

o BEEEEHMEFRERET R —EH (& 28-31 HERZ
AT - FEACH RS RS T E B L& & > il 4 A
30 HIRZX 6 A 1 HZ RN E s EEE -

o CAISO & HET W e AUEE BT ERHEE T TS 2
/DA H 90 K2 Al E S i H Y R EA s T2 - o frd
BEZE/EE 30 EHE X (a rolling monthly) » srfrEEE El
FoARZKE 900 RES 120 K -

hEA{EEESTE (Mid-Range Outage Planning)

o HHIEE TIE VAR EE Y 45 KEFER » BBHIEER 4 B
HMEETAE > WELE 2 A 15 HZ AR » DUEGA R H4EE
ST AT -

o HEEETEAVEHMEE TR > frsE R EE 30 H
JEX (a rolling monthly) - 3G R AAIKE 45 KEH
15K -

FrHAEEETE (Short-Range Outage Planning)

o CAISO mHEMISE T E EE T EAVEHE B a T - &
DT H 12 K2 A e S i H AT A EsE s T2 » o frd
BEZE/DEE TEHEXR (a rolling monthly) - srfrEuE HY
BARE 12 REFE 19K -

o AFERIEH N S MELE CAISO M THT HALEE ST = HTHy S [
TAEHZHAT > 1 CAISO FEAAE AT HAZ EETE AR -

s FEITAENSRC LIRS T TR -

A% {£&E21E (Real-Time Outage Horizon)

o CAISO & H /T SE R B F BB A T = AV R B o T oA > o
MrisiEEEREK 4 K -

4. CAISOfEFIEEB TIEF (£ CAISO #pfE A Card) AREIEEHAVINGE

SCs 48 OMS $e X FELIFF - BaEELIErsE: > Abn
HRpfE] ~ &5 oRIRFE] ~ T FIE ~ IR R ~ i/ NSF e - (HEREEERE R
FHE#ECE - BHBIARSAE ST ~ RIG (RTU) 3% - ICCP 8% % « AA L
s BRI R Y B AL S R
[FETIERGEBEST - FRWERE - FHEEEFE LU

CIN/OUT) > HcAthfE FRE A A] DRSS B8 TAF &L IN/OUT
IRREHEI TREUMZAVE N B -
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2.2.8.3 EIEERISEHAE] —MSG
£ CAISO - 1R {EIRMAH BRI T DU FHAH AR T > CALSO FB 2 Ry 2ol
o R (Multi-Stage Generating Resources, MSG) > MSG j&—7HLA
mother-child type FYBLSEBHVER » —4HEIEERIAH RS —(EE R
(l) AETT DA NI Z{EAHRE () 0 ZE%8 Resource ID)EZConfig ID 2K
TTIEAEEEER R - F—EFRIAN > ZPEEEEIRIERER —(EAHREE T
SCs 1EFR A2 B Y & IR e (E BEE S Y - e AR B TV E
i o (BRI M\Zﬁfmfﬁ—zﬂﬁﬁ?ﬁ%ﬁ@ FHZRER AR [EI4H A8 2 ey o] T
HARRTE » QORLE) ~ fElsh ~ dHRREHASE - TEiEi(E &R 7 » CAISO t/27E OMS
EPM%H%TEEQE’\J?EHW% MSG HEE TAEER -

N - PMIN RIMS
/5 Availabil W
Impacts - Notes A/S Availability e Rate Varnings Data

Resource: N 155.00 - 603.68)

- Availability Date/Time m NDCO _ Availability MW Outage Curtailment Total Curtailment

+ 11/30/2023 08:30 603.68 250.00 313.68 313.6
11/30/2023 15:00 603.68 603.68 0.00 0.0

Configuration S 155.00 - 245.00)

Availability Date/Time 00SO(NDCO| PMAX Availability MW Outage Curtailment Total Curtailment

11/30/2023 08:30 245.00 245.00 0.00 0.00
11/30/2023 15:00 245.00 245.00 0.00 0.00

Configuration: (I (226.00 - 290.00)
Availability Date/Time o0osO(NDCO PMAX Availability MW Outage Curtailment Total Curtailment

11/30/2023 08:30 290.00 250.00 0.00 0.00
11/30/2023 15:00 250.00 250.00 0.00 0.00

2 O

290.00 - 510.00)

Availability MW Outage Curtailment Total Curtailment

510.00 0.00 510.00 510.00
510.00 510.00 0.00 0.00

Configuration:|

Availability Date/Time
11/30/2023 08:30
11/30/2023 15:00

(470.00 - 603.68)

Availability MW Outage Curtailment Total Curtailment

603.68 0.00 603.68 603.68
603.68 603.68 0.00 0.00

& 26 CAISO E{EHRIEAHIFEENF

Configuration:

% O

Availability Date/Time
11/30/2023 08:30
11/30/2023 15:00

2.2.8.4 EAERSEMGHZ
FERC (The Federal Energy Regulatory Commission) f£ 2020 2% {fi
FERC 26 2222 5fan< » SAEHER T 73 BEUEE )R (DER ) 2 Bt 85 58 J1 i IG5V fEhsE -
DERs AJEL&EMEERE - BIRACKIGREN ~ "I/ VP HEENEEREEMD ~ AEIR
WA ~ TKFEFERRE A R - BEE D A EGFICEFRHE A& HE -
ST AEER (DERs ) /,\Fﬁi@— CAISO 57£ FERC &5 2222 sﬁéﬁ%é}ﬁﬁ
Z R FGE T BElE RS E 15 J730 » CAISO $1¥#77HEH
T FIGEORFTF—EREE - Fa'ﬁﬁﬁ( SHE P B R B RS Jﬂi%*{lﬁ
NEIR - BB RAIZER 2/ DJAZER] 100 kW - H e e S ke kY53 Bt
B WHERER S o B &R R AR R TSR A - 7— AT 0 HH

7Y CAISO £ & F e FaRavaERs - INIELH BN E R S MR &R
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R TR LA B ARV ETRE L - TR NI RS Y E A
fHA

FERBIJE S ZEZHIER 57 > CAISO JRRHE(E ZE G R (E &R - MDA EIL
ZE N R B R 4 A -
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2.3 KC-Exousia Consulting

2.3.1 KC-Exousia Consulting f&H7T

KC-Exousia Consulting f&—HKE ENREREFRNEEZHAAE > 2R
FEEEZ T baVIRTS - BFEECR T ~ Flrh s Bd i SR SR - Z A E T
WEE A Kwok HEE#EE 20 1% CE NS TIERE ZE48E: » BEeRIT¥aYE
BE RN R -

KC-Exousia Consulting HYHRSHEIENRZ DL T 2 £ 258 -

1. BUREUAMEES - hBhdb g T R s & S BRI R » PR Bk

fe g DA i I S SR -

2. REJRTEE T 1 B AR ARTEIEIT T BRI T - BB i ik e

VEAE R > B TSR
3. FflodkEn - BRI e R E nT AR RN S AEFESTTIE
FHEMERIR AR T - BeTFRE IR R B BT RE

KC-Exousia Consulting DAEZEEMNTTHEAR - 2N AE PR EE

TR T - IOBEEIRT TR PRI A SRS ER A -

2.3.2 HEETER

2.3.2.1 FERC2222 #2 DER &

FERC 2222 HY%Ah B VEE R &R (Distributed Energy Resource,
DER)ZHAEE ST T ¥rie = > ETEHAE AR HIFEK 1S0 Fy DER 17541
AR > 1725 DER & REREERL » T EAImEETES > KoHElE IR
A —EERE ST TERE -

FEE Kwok FVETEmHH2E] CAISO AR A7 DER E R4 A NMM #5E4Y « i57fd 5=
REEANKEEE DER et T2% > KERESNEEXHEAE  685EEE
EMBARIVAEHR - TTHBINECEBIRR S EEA E A E - (et e
2.3.2.2 NWM fHRANA ST i

DARFEEMNS - N\M Z2EEETIN—E R4 AFEEHAMEEN IT A
GuekEsttls - PP EEREFRR 0 £ 12 {EH - BEZEERESEP T F s ey
EEHT > AT A AV REEIE R « 41 CATSO 12 NMM 2 E & Endir » B
Ko+ eRERVEE R - HE RN R e s H B A e B AR > Sk
e E S BT E 2 BT T SRR S R A B S R A A2 A R e b
2.3.2.3 NMM ~ EMS B2 MMS #£ CIM _EAVEEEHkER

Kwok $EF| » FE S AR PR IR L EIE DM - A CIM #i2AE
SRR LEEN Y ERNF ISR ER - (E A EEAEE R S8
KESE R ERE - ATRE S R H A A 28 (LFERG & EEI M extension £ CIM
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TEZE P E IR A AR S 2 - M CIM E YRl BEERA i 538 -
TR IR R RE L > A PRAEFAMIE (close loop) HIEHRMETTRAEMNE - LA
EpRIEAEMEMEEL AT SN - 5 H Bt avEA S A BTN - TSNS
% AIFEZ CIM SRR -

2.3.3 /NG

#1BEL KC-Exousia Consul ting HYZTAT » FMTESAEIR T 1 (NUM) BS54
EHNEBERES T RANERE - EXSTHES Y E ARSI E
1B > B2 TET S E G AR A ol - (£ R BB S U7 H > IRy
BRI R E A EENYSH EE - NIM A2 — (R E T
B B s B E AR RENEE R - 05 T AT E AR
B > P EFIERVE R — 2 DURAERFEE S T AR S o - iE il
S E PRSIV TAEER0E 1558 - {ERUTE M > Kwok 5% T AEARIRIE A CIM AR
RIS T - G B ma BN - SRR T - JPTa AR
CIM AEZE RS m e A [FIIE RS =AVAR K - 1B — RN H iy el 81 2
HHEEEE -

FERGI S > BLKC-Exousia Consul ting HYACATERATET NUM Z&H Y EH B
AR A T EANEWRIE - MRV E SRR - BN R4
B - BREE U RIESHSEEmE e st 7 ERAREE - WMHEEREE)
ERR T ET S ] EREE T AR LARRIRIE, » 5B YR ple R P M1 48
SRREAVEER O
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2.4 Power Info LLC

2.4.1 Power Info LLC fE/ M EEAE T/ 48

Power Info LLC (LATfEf#E PowerInfo) @ —FRE FNE TSI
FENFHLAE] - FROELEESER T - SRR A BT « PowerInfo
&P EEEIANE ~ RTO/ISO ~ &4 aH4H4% (Grid Coordination
Organizations) ~ BEJFAZ S /NE] K EMS/MMS/OMS AL IERGSESE - HE N SL H Al
A& CIMSpy (Jb3ERR) BL CIMDesk (BUMAR) - 5% TEAEREREENEZE
H > BEBCNIEE 2408 1 pi % BENTSO-E ~ 4535 AEP ~ d535 1SO/RTO 411
ERCOT ~ ISO-NE ~ MISO ~ PIM ~ dE35AFEEZE/NH] PGRE ~ WHTTHERE - SRGLIERS
GE - Siemens fﬁ’]ﬁ‘jﬁiﬁggﬁ

L] .'_

Moro
Algeria

Waestern

l 27 PowerInfo & F#uE (405 CIMDesk ~ B5 0 5 CIMSpy )

2.4.1.1 CIMSpy

CIMSpy &K= f5E J1 2458597 CIM (Common Information
Model » MFH{EREALD) AyE T H @ feftHEA2E - 210 - B8 - &fE - th
8~ et~ B RIEEE R IIEE - SRS TERCARY CIM » 3 H ] DU
DAL rEr U RS RIE Y - JRe BB I TEN S ERE K » 3% TR DAY
BBV E T SRR - R A T 2 2 SRR DR YN e A e
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CIMSpy/

ClMdesk
I
[ T T I T I ]
Modeling Model Custom Solution CGMES Metwork Model Subiect
Basics Engineering Support (ClMdesk) Analysis Management I
| | Model Import ||| Model Model Query | | CGMES Topology | |Model Build &| External
& Export Validation = Language Validation Analysis Maintenance | |~  Metwork
(MGIL) Madeling
Model Model COMES Busi Modeling
| Browsing | Comparison | ] Custom ™1 Process 5‘:':;3:: Power Flow | Workflow Schamatic One-
Reports Line Auta-
- Generation for
Model Model B | | Change Real-Time
Editing — Asseml:_:l_ing | | Model ) - Dew::)::ent Management Operation
& Partition Transformation (TYNDP)
Ll Model L | Model | | Stondalone
Visualization ||| Model | | Python Release Python Module
Processing Scripting — QoCDC
| | Foreign Model
L CGMES 3.0 Support
=X &b
28 CIMSpy/CIMdesk =~ FEETHAE
CIMSpy/ClMdesk
| | 1 | 1
Model Extern Network Schematic One-Line Real-Time Operational
Management Modeling Auto-Generation Visvalization Planning

29 CIMSpy/CIMdesk 228 JITEZ EHNE

2.4.1.2 CIMdesk
CIMdesk 52 Power Info B ABIONEE {80 240 = 5 49E% (ENTSO-E) DL
HEARBONSE 2T 41 (& &l 402805 (TS0) A MBZEY CIMSpy &
BULREA o CIMdesk FA_EEMIE ENTSO-E BYZ K sedl{EaY > Bila CIMdesk
S¢#% ENTSO-E Hyi SR8 AR AE (CGMES ) » CIMdesk #<F ENTSO-E Hyz
R R ERS] (Flnas2818080) < HAT > BUNELE TSO AR S VE S i
CIMdesk HVEEE » A RERHEIIEEACES ENTSO-E -
2.4.1.3 M3
M3 /& PowerInfo IEAERAZH—(EHTTHEH » HATIEE Rl A IR E R 40=
#pH (Polskie Sieci Elektroenergetyczne, PSE) fE{tEE i BIAEAIAS M 5E
f 728 - M3 BB B AE ALY CIMSpy FVAERRZRE . | i T se ZaE L)
RE > TR MRV EEZE R DU SV E R TAZDIEE » WhBhE 1T B K 4
HE R AR D R TR E R BN REATT ~ Y177 ~ B
e o
> M3 BRI R
B E (b ABEEAYEAS (Centralized Modeling) @ HEFEEAE
— (B & R R MR BRI AR &R A i E FHAE
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A o B EORI4E EMS B MUS  S{E4HL%E8F AT H =0
BREAHENE > SEPT o] AR AT RV RRI T

F RV 52 (Time-based Modeling) @ DLELEHEREIE
HY 7 BN AR A BT - S A 3 v DAUS s e 2% ~ BAEEG
AR I T RERY B 4R DURIA (B i SR B R E S TR
Ko BIAHTER AR ~ BefrdeiEa e - RIRp e .
PRI > 7{F (Collaborative Modeling) : #Rftif{EIass - &
# Model Authority Set (MAS) AUMEE » osF SN S4ERC
FTEEHVE ) RGBT -

> M3TEBELUNIIRE ¢

% P IRE ST L IR R P e > TR - BAEBIRAR
AIRARY - [EJR SeET A P R PREE A B AR -

Sl S B e B IREB S (BT P B ARG LI TH
T HIERS o SRR A ERI MAS IVFZHE - B EEfTHETRGE
BRI B B RS - ] DAGEAR B A (5] B R et ety FH P AR [E) R
% HET TR AL LS (BMS ) S ARAGH BRI E (Planning ) -
LIFA EIH SR SRR -

I P EMRE R e = AR e 2 SR ] LB e 2 B P S R R
MTHE -

NHFEEENAGRVES | OSSR SH - (8 M3 sEE 8
INFEERE AL (40 BMS ~ OMS ~ FE SR EORLE R & T E) #E1T

e -

2.4.2 EBLIHEENEH

EERNZRE > Power Info $BFAMFIEYZE fLAETT T IEESERN 4T > 16
HA BTG TR RE - (FEE BB E EH3 7 #% CIMSpy HYIhREEE/E 5 = »
CIMSpy/CIMdesk FNBEFRIIEEUIE] x F~ ©
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’—‘: Browsing Editing Comparison

«CIM/XML «CIM/XML
*CIM/CSV «CIM/CSV
*CIM/ZIP «CIM/ZIP

+CIM/Database

» Equipment
»Topology

CIMSpy/CiMdesk Workspace

p
(

Visualization J{ Validation

Importer >

In-Memory RDF
Database

Exporter

\
’J:

*CIM/Database

¥ Full
¥Incremental

»Equipment
»Topology

~State - ~State -
#SSH Assembling Model Query & Power Python #SSH
W & Partition Management Reporting Flow Scripting W

f

Meta-data files

¥ Profile schema definition
¥Validation rules
¥'Modeling restrictions

Data Driven Function: The function is
driven by data, not requiringa
governing profile.

¥'Model transformation spec.
v'Ul presentation styles
v'Report designs

¥ Application configurations

Metadata Driven Function: The
function is driven by a governing
profile.

30 CIMSpy/CIMdesk - BE#IhRE

DU R S 3 5518 B R 2 R o B S 0 O e 1 R B A

2.4.2.1 CIMEEIzTH#

CIM 7B s J7 1 H AT & E B # i > FE R i BE 2 4R Y 88 11 TR B
B5E o DL CIM BYZREEERER > CIM TMH?%@%E@EE@E‘?E’JEEZ%TEE_ﬁF%/T\
EHFIEE - PIAEREER - FEER  SFHERES - WkESE R A
FERUAAEIRY Profile » il -

> Equipment (EQ) —fE{FE I A HIVEN

> Steady-State Hypothesis (SSH) — BT NP AT HI4aTHES -
AREREGEE (PIAEs R el E#HY P R Q) B4 -

> Static Variable (SV) — RN ITEGRREMEETHVEESR -

> Topology (TP) —fE{FEHIIREELSEEEEN (Bus) -

CIMSpy RIFEELTY CIM EB 0y —E#iAS  fEpRH CIM Big i IFH Pt
Hig A/ T CIME /T B8 CIM/XML‘CIM/CSV‘Zipped CIM/XML
ot CIM/Database * SH4MLATLLH PSSE raw #fT25H# » B = 0 S ilE
P& BB A ENRE S BRI TR - CIMSpy SZH& S AAHY CIM > I H AT DA
FEHEATE CIM RRAHY SR AR Y LLE Bl R A T BE  TEFRE Y CIM AR =RHVREZE
WF o B[ LASTHE S BRI IRV RS oK - SR AR S0P 2E % P 75 VAR =X R AR S e Y
Profile > DAL/ DAL a8 2 A B HYEEAG &R - Powe r Info & UL EEE =
HIFEK » WA 2R P ST RS > Power Info & ez S #tg =
IANRAKBHZERIHE -

2.4.2.2 HBBE - &ﬁiﬁ&fﬁ%ﬂ:

TR AR - et armiiR(br)

68

CIMSpy & T 0 DL



HE > (E1S(E A ] AP TR AN A AR R Bk & T/F - 7 CIMSpy H - &4
AR ] DLZ e & Al A [ 7 R B A S B I i VAC . - AR & A
FE7PFIEHBERREEER > I B 2R EE 08 - 7T E EHEY
S BRI R iEAS o 1—ME Y Substation Diagram > B DABE/R—1{E
SEEUEAVERHS - B Equipment Diagram @ B] DUBE RS 2R DR AEAT S
VEAIFTE S o S5MEL T DA R Geographical Diagram @ ELf#fEHNE L&
e RV E RS E -

H RS ERE RS

B Region Diagram
Neighborhood Diagram
Substation Diagram
Equipment Diagram
Boundary Diagram
XNode Diagram
Dynamic Model Diagram
Standard Schematic Diagram
Standard Geographical Diagram
Geo-Schematic Diagram

Diagram Summary

31 CIMSpy /T iE

i EFRERN G > B DUEE = fEE > AEFEE (Detailed
Diagram) fHEEE( Simplified Diagram ) 3AREEI( Topological Diagram)e
B GEAE S rAEUT T  FEURETARRH T R
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HPE T2 > 4 EMS node ~ break & ©

B (EEE  EEFAE S e > B4R bus/brnch B TEUR - &FF
RRPAECH PARV U HASE E RS - FRH M a RN ITéass -

W PR - R R DL 2 SR A A Y A [ o AR e R A Ak
EHESFHEMNGE ALK > MR AZEHS/MEMT
Topological profile A fk -

2.4.2.3 BEEEBIIRE

CIMSpy #2ft CIM RYEARIEEREIIEE - fE CIMABAVEARRS - &
NZ&n 28858 (CAOETHVIEEEN =S ) Bsg e & vl DAk
#1 0 BiE © CIMSpy HYERES DIRERA _EARAR 1SO ~ NERC B3 ENTSO-E HYFHH#i
AT - B DA EHE R B e TR /524 -

IE5h CINMSpy 22 50 $2 2 & F5as ThsE > o] DA & BT Bss el
e B RRIVRE K - Bl EEnE Y Es - A R E Y #EE
W R AR B EEH -

CIM Instances Validation Engine Validation Report

7 Profife Schema Definition
¢ Domain-specific Valdation Rules

Validation Metafiles l

32 CIMSpy 2 E@=5ThgE

2.4.2.4 SHTHRE
CIMSpy fRELEARNEMTREE S HTINRE » LI o] LAST T SR et
REEETTRRES » ] DU H AR A 0vssc i T SO A0S - CIMSpy 2 m] DI
TTHITRAIAT » IR S M4 SR ] DA B 4 sl PR [ b DABhEERy i BN E 2 ~
JEL ~ B - A EE - B R T DR S 8 B DURS 5 BR R Y 5
EER R R SR EAE IR W #0E Y > 058 1 i [ R e [ v DA
IRAY T dpEE R R -
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[445.1MW, 24, 7MVAr] [75MW, 62.9MVAr]

[28MW, OMVAr] [339.7MW, 124 8MVAr]

[104.5MW, 27.5MVAr]
[77.2MW, 3.1MVAr

[88.6MW, 4.1MVAr] [69.4MW, 17MVAr]

[OMW, 40.2MVAr]

=

33 CIMSpy &R&HIMENER

34 CIMSpy &rigg it s iF iR (b
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& LS RES

1. So#ERCGAER R O AR H HER T o AR EA SRS - 12
CIM M THpS R A & EACH » ST —(E &b B —1k
HIHERS RIS TR 2400 > /) B T e ] B AR MR EA T BRI Y e >
A S 2 A O] DUEET T EE ) G o Al B R i L BE A R R > DAL
HNEEAEHVE BRRCR - FEE R AR I T E RO - B ERK S
&R I AR & SR A s B b — i R R 3598 — (8
GBI RS EEEREEFIN TIEEE  SE VAR EREEE
M4 & e N SR RS LA 1% 1] LU T « BEJ7 ARESEA 0] 1T > {Hfs
Ry BB A S E IR BB AT B E PR R A e 2 I REE AL
WAL R AT E IR - #2495 Power Info LLC #2HtAYEEN  #BEFE
TN R 2% 248 KAFEE > Hik R E SN R R TR E ) 40 B s e s A
(Operation Model)HRREEL - (A G EAEEAREIEH 2247 » I
L — BRSSO E B > F5 2 BB P TR 2 [F] 4t
FHr 0 THEARF A RCR D S B0 TS REAE e A L AVRERT > 7 H T DAGREE
Z B ERF I A E Y EE A A w R BE O RGN & T80 X a] i D e A 5y
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