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P173.005 | Applications of Stochastic OPF

P173.008 | System Impacts of Generator Cycling

P173.010 | Integration of Wind/Solar Forecasting into Operations

FELPA0 7 Y] ~P39iEH 2 P173 £ 2 i R % 7 F uith
2B RS 0 T AR TP EAR 0 2 8 Ak A
Bk Fpt A SRR 4 5 P T EPRI A4 AR TP 3 A
D RKRT RGN F o

(- )P40.019 : i sufd] vk 2Bt o

(Z)P39.011: FAEE B -

(Z2)P173: * T I #12 T4 27 (PGRE)HE & £ 2 it A -

pteb s poa EPRI R34 p 103 #£42 > & P40 7 2R3 e w] v

T

S

HOPA022 4 F T RRAIFTT > A B A AT AL Gk e N

i*(Deterministic criteria) = 3] % y5 > ¥ i ¥ 0k LAE f JUERT AT




EERHTE S TP LA YRR RRAERPFELT 0 A G
EFFRPERET o B APHBERIRT - ¥ RONTRE L AR
PEFFE > F TR AR e (dof i~ PR S AR FR) o ApH
* KRR CREFRBLRAT Fobo TR FREESFAMKLT R T
PR AT SR RRT > TR T RERLT L R o T
B A RARF G E CEPRIP A FIEE EFREM ETA TR TR
0P & R FEa I R4(Risk-Based Planning)&= 3 > ™ i
ARTRERIIFTLE €9 T FE SPP(ERe 5 T4 )% 7o &%
Horfr g £ 4 s hib v w1 T 2R3 8 F(Transmission Planning for
High Levels of Variable Generation)# J14p B 3p? » ¥ i 5 A 2 @8 F
ARTERL ST o

— ~P40.019 % 343 vk gl
(Strategic and Flexible System Planning)

DAL AR RRMP R EE SR 40T B}

PREESARTREFEE S TIRF T TRAFE FIF IR

B RGImE kP M- ERRG A LHE Y EPTRR
Bl B L AME R BRT Aol M A RA R P
i T BB (he PSSIE)SRAL > BT 4o ik T RAIPHA i

R EEFL SRS IR~ EPRI P w2 32 P40.019 & 7



FARMA LR 0 AR 1 AT (4

X AP e
%4t

Ak FEPRIGZFHE T 2310 35304

- 5 metrics
proposed

+ Soliciting
feedback

+ Commencin
g report

+ 80%
complete

B2 5P

E'D

T R e

TR ARE B

ENN

b

-

B 1 EPRI 2z %

SRR A r

BOEEEM G R T A T

poan

Long-term
planning
Delay due to » Astrape
data issues consultants’
Resolution Snligl\é%g)%r
fon:thcommg multi scenario
Will be used study
in » Case study
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Improve Data Translation Dec 2013 80%
Case Study Dec 2013 45%

Final Presentation and Report Dec 2013 0%

Fl 3 78 #4140 § RALL A2

Mode: GASE: 9/13/2012 1:08:00 PM =PRI | s Powertech o
& Real-time

g ——— Basecase Analysis
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EE Decisions and Goals - 3yr program
L Energy Efficiency cycles (CPUC) yrprog ( ) \
(0] Other established
A policies:
Demand DR Decisi 3 les (CPUC) l
ecisions - r program cycies (L s
D Response yreros Y - + AB 32 cap-and-trade
| « Distribution of GHG
N 33% RPS by 2020 (Legislature) allowance revenue (GHG
Renewables Renewable Auction Mechanism (CPUC) OIR)
G Feed-In Tariffs « Resource Adequacy
(CAISO, CPUC)
+ Community-Choice
(0] California Solar Initiative (CPUC, Legislature), Aggregation
R Distributed Self Generation Incentive Program (CPUC, . Dlrelci Access
Generation Legislature) + Avoided Cost Methodology
D Net-energy metering (CPUC, Legislature) (preferred resources must
E be cost-effective)
R Procurement targets in CHP Settlement
9
Clean (CPUC),
Conventional GHG Emission Performance Standard \ )
1 Generation (Legislature),
Once-Through Cooling (State Water board),
Risk of Retirement Backstop (CAISO)
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2012 &

Beyond
2011 4 Fut
uture
2006 |
RPS Bill 3: ~ RPSBills
2002 4
RPS Bill 2: SB2 1X
RPS Bill 1: SB 107 ?
33% RPS by 2020
SB 1078 Signed in April,
Accelerated 20% 2011 by Governor
mandate to 2010, with
Required 20% flexible compliance Brown
renewables by 2017, mechanisms

with deliveries
increasing 1% per year

Bl O 4c ¥ Fe Rt A R bt 23

(Z)PG&E L 2 it xR 7 £
Paide VR BB S I e SRR RFER B8

SPEEE RSN G 5 BE B 0 AT

Total RPS-Eligible Procurement Total RPS-Eligible Procurement
7,504 GWh ~14,500 GWh
(a)2002 & 11%i& (b)2012 & 19%i&
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12%

Geothermal
9%

Wind
19%

Solar
45%

Projected RPS-Eligible Procurement
~26,500 GWh

(c)2020 & 33%ik
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27,000

25,000 +

23,000

21,000 +

19,000 +

17,000

2015

Significant change

SER0R starting in 2015

] More upward ramping
“Jovd capability is required when
sun goes down

13,000

2020

11,000 . v v - v v
0 1 2 3 4 10 11 12 13 14 15 16 1 8 19 20 21 22 23
Increased requirement for

downward ramping capability in Need lower minimum generation
the morning levels to avoid over-generation

Source: CAISO analysis
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Intra-day ramping flexibility, MW
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Operating Flexibility Supply Curve

Cost (illustrative)

S/kw-year
ry

Energy storage

Demand response

ew flexible resources
Wind/solar curtailment

Market changes

Modifications to existing resources to add flexibility

Flexible Capacity (MW)
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(Risk Base Planning)
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M7 > ;8 (Deterministic criteria)y#32 > A m 3 7 A & T Kk EPRI #74t
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FS1: Integration of

P Wardos Identified by EPRI

and Skills Side Resources

and Technologies Grid Ops & Planning
~ Utility/ISO Members

FS5: Situational FTSE";‘Study Toolg.
Awareness echniques, an
Models

FS3: Disaster
FSé.()izfi)tF AL Recovery and
System Restoration

B 14 EPRI 2. RBP = BIFE% E B

Q. n .8 ]
E S8 8 8
Grid Ops & Planning R&D Future State ° = T 0% 2
S 89 $2 ®§

Integration Supply & Demand
Resources/Technologies

Study Tools, Techniques and Models
Disaster Recovery/System Restoration
System Control

Situational Awareness

Workforce and Skills Not directly addressed

Existing Road Maps

Bl 15 EPRI 2. RBP .3]:¢ &
v AR 15 ¢ TR 2 EPRI SrRAIF B EB Y 0 LA Fooed)

* EPRIZFT 2 5EFA0 2 ARPF L4045 > ¥ G H 4p
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B 16 o 5= P = EPRI 4443 B = £ 2 37 (Methods & Criteria)
2. 32 f2 5 2B 16 7 e d o ¥ pF a4 3 2013~2018 E o
BE 5 5BZAEIP -T2 d 30 Ak k#154 EPRI
% 2014 #7iE =2 RBP 2[R » f L iFa » 207 T )

BRI E { #5%Y > 1 p 2014~2016 & = & ) ¥ &2 EPRI 2 7 s 45
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M3 B RBP A7 B » & 2P pw#rig * PSSIE #

Rl
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Development Phases

o < w w M~ 0
Tasks R 8 8 R ] R
Evaluate Gen. & Trans. RBP metrics & criteria
Evaluate/develop RBP methods/tools
Develop guidelines for incorporating RBP into
deterministic processes
Develop RBP methods/tools for dynamic stability
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Annual Reliability Indices

PROBABILITY OF LOAD LOSS “'\ 0.2199513 A
FREQUENCY OF LOAD LOSS {OCCHEART\ 235.166 ,},}
DURATION OF LOAD LOS5  [HRS/Year) 773 A
DURATION OF LOAD LOSS  [HRS/OCC) 8.19 %J
EXPECTED UNSERVED ENERGY (MWH/YEAR) 28442176 :”
EXPECTED UNSERVED ENERGY (MWH/OCC) 120.945 ;h:—l
EXPECTED UNSERVED DEMAND [MW/YEAR) 3471.429 *%1_
EXPECTED UNSERVED DEMAND (MW /OCC)
Voltage Violation Indices LOW HIGH
Frequency {Occ/Yr) 99.9 E16 Circuit Overload Indices | Value
Duration (Hours/Occ) 8.19 8.19 Frequency {Occ/Yr) 39.4
Average Violations 0.2% 0.2% Duration (Hours/Occ) 8.19
Maximum Violations 21.2% 4 3% Average Overloads 112%
Average Deviation 3.1% | 12.9% Maximum Overloads 213%
Maximum Deviation 25.4% | 27 4% # of Contingencies 94

| #‘c-’r;Co ntj nhgs_:n c_i es | 234, . 302 | .
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ip 1% CRI (Equipment Condition Ranking Index) - & {& ¥ f& i 4% 5
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i Contingency ]
Risk Assessmep_t _ EiaSyslerr; - »
through Probabilistic o=l
Contingency Analysis 1

Probabili
aniy [T
Contingency
CRI

Grid Ops & Plan.

Equipment Condition
Ranking Index (CRI)
able to identify

equipment that is
operating abnormally

Trans. & Subs.

Hitary

Identify risk of equipment failures based on current condition
that have the greatest impact on system reliability i

TuT
© 2013 Eled

21 4 B F AT 2 ApbEdl? w T AL

[ NYISO 2012 Summer ]
FPeak Case

-

Power Flow Contingency
Simulations

Contingency (e.g. voltage
violations, line overloads...)

[ Undesirable Impact of Each ]

With Transformer Without Transformer
Condition Information Condition Information
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Total Overload PRI Total Under-Voltage PRI
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B 28 7 £ W{ 4 & k7 % % (National Renewable Energy
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oo U228 R BT HE A BiEE REY AE R N R oil
W TRE~& % 4% SPP % ; 7 Bl 28 ~Hats » PR SR AE

B3 F oo dodeH o Flpt 4 [SO(CAISO) 2 4313 2020 & + I3

SN

LTEREE FE BBk 0 EMF B B EDHT RS

United States - Annual Average Wind Speed at 80 m PV Solar Radiation Annual

(Flat Plate, Facmg South, Latitude Tlﬂ) This data represents annual average solar resource potential for 48
(Contiguous United States and Hawail, in High Resoluton, The data

for Hawai and the 48 contiguous states is a 10 km, satelite modeled

dataset (SUNY/NREL, 2007) representing data from 1996-2005,
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