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MO & gy ?f EART @A F B T A B TR
2 e JRAR R A R RN 2T & i3 % o ERCOT #-38 &k v
T A 5w AR R i gk R fe(Notice) » = 4 (Advisory )~ i1 £ (Watch)
23 ?f & i 4r(Emergency Notice)® Fa 4k /% o R m 4ok PFF 2 37 >
ERCOT ¢ p+iff 5 2 FF oo B3l 502 3V £ 4% & 8 7 351 50 QSE & TSP
vE 2 F o MIS oo

W R fo(Notice) & % 1 FFEC - dp T N-1 528 % 2 > 4

£ PR E K SLE K «‘u?}fﬁ BlR KR E® > IR OFT
e

o2 (Advisory) % % 2By A BFEEL FALL s

2R (Watch) 5 % 3 PREd ov o % 10 o % Sdnig PIviet & > R
fo > &% ERCOT 2 E L R ei@ g o #F 5 il § § : SCED
Rk REEPE S TG ARES 2UHER CAS TR LR (p

42 AS- %% SCED 4P| QSE ¢ 2 fcF|ft 3 A ¥57 » ¥ pd i
BB ED 24y AR -
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208 ERCOT & 2 s K2 7 LB 28 « % 3LEst
TR FLEATEH AARTRRE f A $ 3R RF %o
FAP WA FFEFELLE 0 RS FaE (s 30 A 48 4 - ERCOT 5
R AR P 4o 4-13 o

ERCOT Energy Emergency Alert Communications

Automated Emergency Follow-up & fram
EE AT Hotifications Exiernal Affairs
Marmal operatons
Issue “Advisory® to utiities — | Public Utiity Commission of
infcemattional oy — no Texas (FUC) and NERC regional
additional aushority far entity (TRE) notified via daily
opemsons’ actions. emails; cperstions rotices at
(Controd Room discresion.
Uz qui capacity and E i situation, Caonsider Cansereation Alest
e — Moiification Syssem phonecall | acditional information sent b the Grid to suppart grid reliability.
(available within 30 minates).  and email o PUG staff, the Emesgency email liss (SOC, PUC,
independent masket monitos OPC, RRC, TCED, Boasd,
{INiM), TRE and FERC; Govma/Lege, IkM, TRE, FERC, and
operations notice at Corinal i media
[Room discrefion. contacs/PI0s)
Manitor nesd for Mons e public with Spatlight on home page of
generation and volurtary entered and deployed manually  PUC staff. nodity media of change in escat.oom and mabile app:
demnand in social media, app messages
andios news release

[ ————— Deploy demand response Above p x MEWS Services | Same as above Piews relsase, # appeopriate;
maintained above o : and media contacts for wiilties Emeng \ sser and
abile app alerts,

“Depending on system canditions overall, ERCOT O leveks and specic acions, based on these guidelines.
=*Emengency Response Service (ERS) may include 10-minute, 30-minuie and Weather-Sensitive Demand Response reources.
***Sign up for Emesgency Alerts and News Bulletins list at hitpcflists sroot com:

PUBLIC — Electric Reliability Council of Texas August 5, 2018

W 4-13 ERCOT Jf & it i & 48 i 4735
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A2 R A F R rEFEEERT] (CB ®5) 7 ki = R
#-7) (bus &% )> ERCOT % — {szhigefp 8 3 Mgk 7 % 2 i

E RN LB RE Ak Ry 2 FAEF 139 ERCOT &
&4 % — ERCOT dictionary #77 3% & 7 o

Nodal Application Vendors

Businessand Mid Term Day Ahead Real Time Settlement
Engineering Model
| | |
| CM&M | |
i | i i
! | Market Operations [
E ozl B Z E
NWMS || 08 R | 1|F . | DAM RUC || SCED | : $8B
; ! f ; ;
! , !
| b |
! , !
| | |
_ Integration .
Architecture and Design by UlSol/ TBD for build vendor
| | |
Ke i ! i
ERCOT ! MIS I EMS I EDW
*BiS Biling & Seflemenis ! I !
Siemens 'CRR Congesion Revenue Rights ' ' '
tCMaM  CrediMonioring & Management I I I
ABB *DAM  Day-AheadMarket | | QSE |
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Arevs AT el . | Systems | | MM
ROME * MM Independen: Market Morior | | |
'LF Load F 1 .
m NS atemon S . Userinterface . Power |
exan *MPReg  MarkeParician: Regisraion . . Operations .
= "NMMS  Network Model M. 1t Sysh
0S| 10 e
UTSol "RUC  Relabity Uit Commiment
Enterpulse *SCED  Securfy Consirained Econonic Dispaich
Other
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Operations & System " Monthly | __DRUC | [__HRUG
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Planning

. Registration &
Compliance

Resource
Registration

B 5-2 ERCOT 2. NMMS 7+ & &l

2 GIF T REE 2R LE BFREED o
ERCOT & #sh% % :
d > ERCOT enNMMS Jx 5¥ 12 p & & 4 B 370 % Sk 47 Case’
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H ¢ Market Operation $8F* » 1 & F & T 7| S 38 7 4 ¢

# ¥ (Market) # 5 ¥ 30 #
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4 ze (Metering) # it % 30 «

% = JRix(Client Service) # it 5 20 4
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T %A B (Grid Operation) # &t % 150

HY ErT1fefr £ 8 X A GFLEHE o

ARHRLAHE H10 4
Hoiw ST RIS 3£ 1 f2fF G 8 4
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B~ 4oV ISO B £
6.11SO & ki

~ =% ZAriE 4 Enegymatrix Consulting = @ shfE# 1 % > f4e
WhMF e A R F 2 ISOEHEF € AR GRELELE LS
* ¥ ¥4 A ¢ San Francisco Public Utilites Commission (SFPUC)
S ut W ot St 4 ISO 2 & paEiE -

SFPUC #.#4 .13 W‘T e AR A N S ;u%*fm
kA~ T A 2 Bokehy Hfes 4 B-k+ T R385 MW) -
PV %2 - 2 EE3 PV (1I5MW)~ 1 B2 5 i § B2 MW) » - & #

BT AL > £ 3 25% (150 MW) es3 s * o iz & B A

€% ok 5 A ”x‘ﬂé% 3 EH A& e

HETCH HETCHY POWER SYSTEM

@ Photovoltaic (PV)

o Biogas

Hydroelectricity

PACIFIC

B 6-1 SFPUC % *LH
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Bid More Bid Less
Than Demand Than Demand

Monthly Generation and Demand
(MWh)

160,000
140,000 -+
120,000 -
100,000 +
80,000 -
60,000 -
40,000
20,000
o4

i Market Purchjse

® Generation

H Load and PPA Hemands
\ J

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nowv Dec

W 625 7 HTEf LA

SFPUC i 7 4 T 82 f 47 deffindet Mtm » &%k prg
FEA NP RFRE  FILFIRL T TS B HEHIE
T RADELS B B RS D FBFEBEE T SR

l“’b

M
3

¥
iy

12 i tf 7 CAISO p % 3 H-éboqt 4o 15 #3353 2% — ik Power
BERT IR

e

Pool ¢ R #](North California Power Authority) -
VR REREOPPAL K> BT TRTE o

IR R R AR A LT3 E EREY (S 2
£952)-CAISO p %3 # (1~7 p % )~ CAISO T+ 3 (34 /]
PE~75 mdaav ) o His i A 24 JR5: - CRR 22 ERCOT 218 i ;Y 4&
BEpize gt bR - a2 5 (Emission Allowance Cap & Trade )
2 L 2 5 ki (Renewable Energy Credit, REC)hig 4] » iz 3 %
3 ERCOT oo gt ob » 4o W2 R 7 s §4 2P g Bzt = ¢ 7
SR 2 T PR RR R i 1 ok 8 80 2
PEE- R 2 Fd 522 HESERE TR R ST U
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San Francisco
X o
N\ w?}ue!: ekt Bl ~L§¢€YW\LS; ENERGY RESOURCES 2014 SFPUC POWER MIX 2014 CA POWER MIX**

(for comparison)
SIWaterorg Eligible Renewable 9% 20.4%
Where Your Hetch Hetchy Power Comes From -Biomass & Bi 1% 2.5%
- Geothermal 0% 4.4%
The Hetch Hetchy Power System is the clean energy backbone of the City and County of - . i
San Francisco. Hetch Hetchy energy is 100% greenhouse gas free and doesn’t produce - Eligible 3% 1.0%
any harmful radioactive byproducts. In fact, our diverse energy portfolio is among the - Solar 1% 4.3%
cleanest in the nation and primarily features hydroelectric, solar and biogas-generated Wind 2% 8.2%
power. We provide this power to all of San Francisco’s municipal facilities and customers, 0 : =
which include: Coal 0% 6%
5 = - X . Large Hydroelectric 91% 8%
* SFO * MUNI * hospitals * schools * police stations « fire stations * City tenants
* Treasure Island * residences & businesses in the redeveloped Hunters Point Shipyard Natural Gas 0% 45%
% = e Nuclear 0% 9%
2014 Gas - Free, Power Supply Elgible - o i
Hydroelectric  wing ==
- 3% —l W % Unspecified sources of power* 0% 14%
w7 TOTAL 100% 100%
Rt * “Unspecified sources of power™ means electricity from i are not
lion sources.
I Other Renewable 9% .- imated by lifomia Energy issi
Biowaste ifoni during the previous year.
s, 1%
TR s tion about this icity product, contact the San Francisco Public Utilities Commission
I Hetch Hetchy = - at (415) 551-4720. For general information about the Power Content Label, contact the California Enerey
olar
Large Hydroelectric % Commission at (800) 555-7794 or www.energy.ca_gov,/ consumer.
91%

o 3 1 MW San Francisco’s wastewater treatment

plants convert biogas into heat and power,
generating clean, renewable energy.

8 0 MW San Francisco’s municipal rooftop
solar amays generate clean, renewable
energy inside and outside of the City.

38 5 Mw The Hetch Hetchy Power System

generates hydroelectric energy
from four powerhouses.

" @ Printad on 30% post conmumer Recyciad Faper
Bl 6-3 & Av = A& 2 B

el 5 WECC p 38 3L 7% @ vii— 2 ISO> w4 (585 3
B f T g% (BA) H & 4 » 3] CAISO - # 4 & k F] 2784 BA &
AR 204 27 A R kA FT 500 F2AFIP
Fpt 3 St ISO HpBEHT FiF R T4 FREERER T
CAISO chiy T 7 * tpft#e® » Lk BA 7 & 4o » CAISO i 7]
2.— o it & CAISO #£ - & FIR = % > 4 faBiztt BA 1R

—\

\

—E'
2T R F o XA EEHN 20 CAISO # BIEH M H
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@ 6-4 CAISO £ % BA 7+ L B

AEARALF - TR E AT R 0 2 2014 BF T ARG
50~60/MWh - #i5 & % :

T F 5 20/MWh s e & 5 15/MWh» B =
Eﬁ?'q* & 120/MWh°1}L?”#1[t WRT ITL A D

A \f’éfifiﬁg?]%‘j FZ

Generation: S50~5S60/MWh

Transmission: S20 /MWh

Distribution: S15 /MWh

Meter, Demand, & other charges

CUSTOMER

US Retail Electric Rates, 2014

Avg Residential:

S120/MWh (12 c¢/kwWh)

(NTS 3.6/kWh)
Avg Bill (800kWh): $100/month
(NTS 3,000/month)

Residential

Commerical

= Investor Owned = Cooperative = Publicly Owned

65 42LFT4 5T H




FHEREAR IS N RITE LR RT A 2P RN D
#%% CPUC M2 FFE2RERFrAEATRL - 1 ARY S
(Wheeling Transmission Access Charge, ATC) & & » TAC 21345

A=y 2 373 iﬁ%i’ﬁ ko FE 6%-10% v jo 38 D E o

LB R E R S L

)
%

PacifiCorp

PGRE

. £ . . September 01, 2016 TAC Rates
Electric Investor-Owned 7 California ISO Based on Filed Annual TRR/TRBA and Load Data

Utilities (IOUs)

TAC Components:

| Liberty
| / Utiities
Filed HV
« Annual Utility
: R Filed Gross Specific TAC
Sacg \ Annual TRR Load Rate Rate
f (8) (MWh) (SIMWH) (SIMWH)
“SF \ m le] ] A
=[1]/[2] = total [1}total [2]
R PG&E S 523,835,249 91,500,000 $ 57250 $ 10.6767
R SCE S 1,004,417,227 90,511,765 § 11.0971 § 10.6767
) o S SDG&E S 460,600,354 20,824,991 § 22,5503 $ 10.6767
Anaheim $ 29,372,296 2,507,620 $ 11.7132 § 10.6767
\ Azusa 5 3,163,102 257,416 § 12.2879 § 10.6767
SCE D Banning $ 1,274,841 144,652 § 8.8132 § 10.6767
b Pasadena S 14,679,975 1,231,980 § 11.9158 § 10.6767
. Riverside S 32,665,860 2,180,985 $ 14.9776 $ 10.6767
\1 Vermon S 2,973,458 1,181,728 § 25162 $ 10.6767
) \. DATCPath 15 5 25,407,824 -8 - $ 10.6767
] Bear Vally \\ Startrans 10 s 3,258,828 -8 s 10.6767
\,\\ /ElewicSeMoe Trans Bay Cable S 118,857,411 - $ 10.6767
(/ Citizens Sunrise 5 10,605,982 - 8 - 5 10.6767
K 0‘0"'\\’\ : | Colton S 3,485,980 372,179 § 9.3664 $ 10.6767
WL | VEA 5 11,934,204 544,970 § 21.8988 § 10.6767
_ \ {  1SO Total 5 2,255,541,591 211,258,286
1
° \ SDGE )
\ =
——

B] 6-6 CAISO éﬁi;fjg‘j ;}?ﬂ;@?]% % )

N

% CAISO T /& a 200kV b F82 % F4H - it pd® o> fe
200KV 11T A BERT AP L F FABAES 0 G T AR o E K B

CHEEE S TR PN R R ARRA L BT
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September 1, 2016 example:

SCE 10.6767 0.4446 11.1213
PG&E 10.6767 7.3205 17.9972
SDG&E 10.6767 0.0000 10.6767
VEA 10.6767 6.2635 17.3002

® 6-7 ﬁ%lﬁa*«;: ;J;@J-E =¥

EPA2wh#E R EE YT 2R p & 2 CAISO > H 42015
Z£iH CASB350 ;2 % » H p & 42030 # 3L 4 iR £
50%z. p & »

o
D2

B SR E H e

P RE A RS~ ks CAISO P37 15%z2 38 % 4 %
B2 BHde ZE PR LSE R HE PR RE AR T
AR F TR FLIRFTLAATEEAFTA 2T R I TH
it CAISO #8112 47 L i choe &btk gh 2 b oo iR & 4P L 1B T 38

')“‘

A EFARLEZ R RERFRF O ZR AT CHTRERE S
VAFZRBET LI ¥ o d WL 2 R RS § i\ AL Ayl Z] o AW
7 RPS ##42 » & f CAISO # # & 7434 ¥ 45 25 % LSE 3
& - %8 & £ %5 Flexible Resource Adequacy Capacity Must
Offer Obligation (FRACMOQ)» « 52 T s & 1%~10% - ™ Bl &

-~ R EP e RBA AP REE LA NAR RS U R N E
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la_](ARSD 2017 Flexible Capacity Requirement NCPA LSExts [Compatibikty Mode]

A 3 (4 ] E F G H 1 J < L L N o

- 5 CAISO Flexibls Capacity Requirement

o Percert ibution to 2017 3-hour net load ramp*

3-hour net axpe Flax_Req_2017 | Average of | Avarage of | Average of | Averaga of | Average of
load ramp | peak ked 2017 Load solar PV | BTM Solor Wind 00S Wind
w17 « e Total percant

7 Month 2017 2017 anr 2011 2017 2016
8 1 12.970 1.4 4,110 40.1% ATT% 2.1% 05% 01% 100.0%

S 2 1728 1,117 12,840 320% £3.0% 38% -08% £5% 100.0%

n 3 12 184 1,.08: 13 44k 273% 3 7% 1% 13% 0 4% 100 0%

1 4 12054 1,164 13,220 230% 651% 96% 0.7% 00% 100.0%

12 5 10.737 1,304 12.044 239% 641% -9.8% -16% D5% 100.0%

13 5 9464 1404 10,933 28% -79.6% A15% -06% 0.4% 100.0%
|18 T 8397 1557_‘] 9,994 1.7% -J8.9% A11% 15% 0.2% 100.0%

5 B 8,295 162 913 0.7% -M.0% -128% 5.0% 0.2% 100.0%
|18 9 4918 160 11525 63% 524% -10 &% -03% 42% 100.0%

17 e 10,18 1,31 11514 182% -12.8% A15% 16% 0.9% 100.0%

13 n 13835 1.4 14377 HI% -55.9% 8.7 -05% 01% 100 0%

19 12 13,399 1,139 14,533 423% A5 6% 6.0% 20% -10% 100.0%

20

21 * Negatne vales for solar PV solar thermad . and wind eguales to a increase in nat load ramp contnubon. Sae formula prowda in revsed draft final FRACMOO proposa

2
| 23 NCPA Allocatad Flaxible Capacity Requirament

2 S —

Monm A Losd APV Fixed A BTM Selar AWind  |AOOS Wind| & Load MW | A PV Fixed | 4 BTM Sotar | 4 Wind MW |A O0S| Net Load NCPA 3.59% expectad Towl
nw M Wind | Allocation | Peak Load | peak load* Peak|Allocati
M Mw Ration load ration

= Shoee 26| share 2016

2% Jan 0.0% 1.5% 0.0% 12% 0.0% : 91.2)) = 10.8) - 920 0352% 10s 1025

rZ) Fad 0.0% 1.5% 0.0% 12% 00% - {109.0; i) ﬂi 110.1 0.92% 10 1203
= Mar 0.0% 1.5% 0.0% 12% 0.0% - {115.3) - (1.9) - 172] 0.92% 104 1272
Im Ax 0.0% 1.4% 0.0% 12% 0.0% F 1117.9)] 2 0] - 116 0.92% 10 1276

30 May 0.0% 14% 0.0% 12% 00% - 136.9 - 2 - 101 0.92% 12 1131
3 Jun 00% 14% 0.0% 12% 0.0% - {108 2); - 10 G_I] - 108 092% 1 1224
» Jul 0.0% 1.4% 0.0% 12% 0.0% - 195.1)] - 15 - 936| 092% 14 108.3

33 A 00% 14% 0.0% 12% 0.0% 2 [11ﬂ§ﬂ = 60 = 1049 092% 14 1198
=2 Seop 0.0% 14% 0.0% 12% 0.0% - {115.9)} - (0.3 - 1163 0.92% 14 1310

£33 Oct 0.0% 14% 0.0% 12% 0.0% - {105.2) 20 - 1032 092% 12 1154

» Nov. 0.0% 14% 0.0% 12% 0.0% = {109 5); - 0.9) - 1104 0.92% 10 1209
137 Dec 0.0% 1.4% 0.0% 12% 0.0% - {81.8)] - 3.3) = 951 0.92% 104 106.0

14 € » M Flexible Capacity Requirements Sheet2 | Sheetd Y3 I8

B 6-8 FIRL A it ihg 42 B EET 8 6

b L

iz# Flexible Resource * Ryp H v HF FEEPEFT - AR EFF -7 ARM
FFE A 3B LSE FREL R B LHE FE R FEA

“5;\40

s A 2002 # id i 117 7 % (Community Choice Aggregation > CCA):
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source delivery
Community Agency PG&E
buying and building delivering energy,
energy supplies repairing lines,
and set rates serving customers

B 6-8 CCA 7 & B

% Google ~ Apple ~ Tesla 2 H s £ W3 5 358 * 57 (i CAISO
# B CCA Rt B> %> CCAFI* &7 PPA e 3% i34 5 IPP
PLE it > CCA en* = L i & * |7 ﬁ%pa?ﬂfygi%‘f * > CCA *

s E A HEF R HCCA R b Fofg & Lt £ 4 a chdi e
YR EREEIE IR REARE T BARAL S TRLES L

LI F e 3 S

"l\
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Price
Forecasting

Dispatch Renewable
Optimisation Integration

PLEXOS
Functions

Portfolio Investment
Optimisation Planning

Energy and
Risk Ancillary
Management Services Co-
Opt

@] 6-10 Plexos # i 7+ % B

FuH A AR PR AR S - B
Plexos pl# * B 2z ’f#’ i S-SR RS (A RN S
AT m P AR R AT R Y B 2 R ok BNk 4 guE s e R

AT PR F R A 2 EFH SN2 g4 R SR > Plexos ¢ 5

=

3

KA d a4 e e d A SR AR EMS 4 B2 A 5
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[1] ERCOT," I 33 #,” BTP 201,Nov, 2016, GeorgeTown, Texas, USA
[2] ISO Operation Workshop,” + 3% ¥ #1,” Nov, 2016, Sacramento,

California, USA
[3] ERCOT &k, http://www.ercot.com/
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