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States with Integrated Resource Planning or Similar Processes

e
Hawan '

By
[ State has an IRP rule and filing requirement - State has a filing requirement for long-term plans

. State is developing or revising an IRP rule and filing D State does not have filing requirements for long-term plans
requirement

FARKAR: T EEMTAHRL(IRP) 2 £ &P T RID KT Ao

44 [RP {4
(= )iz R-$ikEeiz 5 350

2015 # 4 M3k ¢ v 51-26 L Bl - B i E A R eis R
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(Public Utilities Commission, PUC)¥ = * F ¥ % & >
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HogA4ed 4 ke L35 % (Renewables Portfolio Standards, RPS)
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2. BpErE R 4 o P EGREFMG R N
PEE o M A TRk o

3. nAL® E# K & B (Community Choice
Aggregators, CCA)#& < 3 M s & {2 ik
FetEzRrI ek Vi hEt B ¢
(California Energy Commission, CEC)i%
L IRA G BT 4 TR ﬁﬁiﬂ‘& i
LR FRERREFHFTRFNEI A

LowihE i g 4= B R &I IRPG] Wﬁiﬁ
F %8 (Load-Serving Entities, LSE) i&{=
A H & R LATIRP
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1. 82 EDIRPFH B 2 Ap B L A3 &
# 2 CECic i % R g o
2.CEC% 2 £ T L£IRP & fcd © 4p W L 37
3. 2CEC% EFE HRIHEFRTA T
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| 23
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(CHEFBMgE
ety £ ¥ 42 B ¢ (California Public Utilities
Commission, CPUC) Jg iz B SB350 #p B . 2 & E";{i Eob 5 22017
EA4z > FIZIRP 3R] ~ B ~ 2R > B V- TR LR

e

Jindz o @ CPUC & &4 i a IRP A1 M4 T4 j s> 2 g

4
3

\\\?{r

LpR ERIDIRPEFA4732H 00 AT £827 B4 IRP>
i Ak T%E”f%%ﬁrﬂéﬁiéﬁ TR MR R RT

PAEET 3 BRe fof Ko b Gl s > ¥ by 7k W o
REH B TP TR 5 CPUC #1271 = & #(2017-2018)« IRP
AR

Yy

c \



2017

2. CPUC Creates Reference

System Plan & LSE Filing
{1. GHG Planning Targets Requirements

* Range of GHG emissions levels J# * Assumptions & data \

for electric sector * Reference System Portfolio

e Action plan
* LSE filing requirements 3. LSEs Develop IRPS,

* At least one portfolio reflects
COMMISSION DECISION #1 CPUC requirements

e Other portfolios permitted

* One preferred portfolio and
action plan
» Consistent data formats

4, CPUC Reviews LSE IRPs

5. Procurement and Policy

X and Aggregates as Preferred
Implementation System Plan /
* All-source RFO -
h * Validat f GHG, cost,
* Program-specific procurement re”;tl;";;on ¢ €08 2018
¢ rcn.ef?tlves * Procurement and policy
= laniis guidance
2019 COMMISSION DECISION #2

F AL kiR : Proposal for Implementing Integrated Resource Planning at
the CPUC
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5 T hETER o HBUIRPHE 2 PR LT £

WE LR AR AR BR R P R AT ARG T

SR A

(137 i
(2) 2 7 i ;‘)%ms;g,:
(3) = M i chif B
(4)ETF
(5) f;ﬁs‘;f %
2. APlpHEE R
£
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(2)
(3)
(4) 3R~ 2 LR Ex

(G) Her R fe s A * 82V Y 2

& R £ 4143 PIRP > CPUCE £ # 5 M 30 &g P
FIRFPEAFFPEAREAR RN BFFPALFES LA
PAR2 B ETEM i PRSI 4 MR £ E40E B 8
IRP3+ % > 4c20138 § & % T 4 2 P4k g s o £ 55w o

B PIRPE 4 0 A B R F S0P by

715 IRPLE ET A T h] A k2 ERRFR -
BT A PN F R (Power Content
PR RRM BT EFRLTI NG

SCE & 4 M F &

2017 POWER CONTENT LABEL

N
[u—
o
o
=
S
psaa}
:ﬁl
-5 W
@H
&
-h_‘\

Label) %CEC% +

Southern California Edison
SCE SCE

SCE Green Green
ENERGY RESOURCES Power  Rate Rate P:v‘::_: el
Mix 50% 100%
option option
Eligible Renewable 32% 66% 100% 29%
Biomass & biowaste 0% 0% 0% 2%
Geothermal 8% 4% 0% 4%
Eligible hydroelectric 1% 1% 0% 3%
Solar 13% 56% 100% 10%.
Wind 10% 5% 0% 10%.
Coal 0% 0% 0% 4%
Large Hydroelectric 8% 4% 0% 15%
Natural Gas 20% 10% 0% 34%
Nuclear 6% 3% 0% 9%
Other 0% 0% 0% <1%
Unspecified sources of power* 34% 17% 0% 9%
TOTAL 100% 100% 100% 100%

* "Unspecified sources of power” means electricity from transactions that are not traceable
Jto specific generation sources.

** Percentages are estimated annually by the California Energy Commission based on the
electricity sold to California consumers during the identified year.

For specific information about this Southern California Edison

electricity product, contact:
1-800-655-4555

For general information about the
Power Content Label, please visit:
For additional questions, please
contact the California Energy 844-454-2906

Commission at:

7L &R - SCE POWER CONTENT LABEL 2017

htto://www . energy.ca gov/pcl
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2.2 A& = A7) Production Cost Model(PCM)
T Y LR(F A L) TR TR LR T
P (e 2 iciR) > AT AR BB HPEE (e
BTEE) -
(1) B
A BpEd ~FHwmah L SR TR P R ) PR A s ehpE g
B. ¥ i % 2 {r & 8L & (Locational Marginal Pricing) »
VRGO B RERC S LT R R R DA
B4 PRARfops B 4p BE 38 T4 o
C. 3 ~ 2 2 i iRPF 2 503 7 SO e (774 ] > sa
i@ * PCM#- 3] e ez CEMAR A 1 e 3 E 2 7 (7 -
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PR TR RE B R 2R o
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—> XEH LA Capacity Expansion Model(CEM)
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2194 A PCME A

—> 4 & R A A Production Cost Models (PCM)
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- Energy Exampler > # T 3R ¥3Z2 0 BEPEE PP o
Energy Exemplar /i3t id i it 5 A#2 T 4 7 HaE i
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PLEXOS 2 4 sy

* Integrated resource planning
Generation Planning/ » Budget projections

Budgeting » Detailed generator analysis
e Assess RPS and environmental policies

e Zonal & Nodal price forecasting (hourly &/or sub-hourly)
Market Assessment/ = Scenario based and probabilistic

Strategy * Risk & Portfolio analysis
* Market design and policy analysis

* Frequency and value of constraints
Transmission Planning * Production cost impacts
* Infrastructure studies

* Short term analysis (offen nodal)
Trading Support * FTR analysis
e Highly automated (e.g. data feeds)

AL %k ¢ Energy Exemplar

PLEXOS eh& # & ~ ¢ ~@ilp o772 B *

1. & #p & i it ## i (Long Term Optimal Investment)Z & *
AATRZIPF OB E T F R P BT S 7 &

FEHFTAWICE TR 4471 1T E PRI PR B

7 10& 3 30# 7 %o PLEXOSerE& #p 3|7 fosg T 2 Mg 8 fi 5t

T GlAr a0 F g B A RTINS B AR
EHARE P E P PR R KRR AR A ER

2. B < 2 /% 12 4] (0Optimal Maintenance Scheduling) & *
VERIJLS BHART R IR Y KAAET T AR IR

3.7 ¥ L&’H(Medmm Term Decomposftlon)x4
FORONERIT I EY PN R (T & T E AR E g
ALELF] PG ERRA FE ZEET S PP EF TR
T

4. ‘=3P 2 42 (Short Term Chronological) :
AT L TERERE G B 2 U  deip e S P e R
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% Planning horizon Capacity expansion
Long Term Optimal Investment R et e

Forced outage Compiline
Optimal Maintenance Scheduling : g reliability
planning S
statistics

- Yearly
z et Medium-term 2 Hydro
Medium Term Decomposition | s = constraints VS o
optimization Optimization
enforcement

Chronological Emulates Captures all

Short Term Chronological | Optimization in market clearing chronological
each ST period engines constraints

FRGR T RA T B E AR g 2 a3 NYISO T4 ¢
> ~ ICEENERGY AF I |» % i ¢, ~ & ot

PLEXOS #* »t+— #22-F 2 g *

Annual Budgeting Processes

1
1
1
i
Energy AS price forecast !
]
Gas and Env. price forecast / E
1
Hydro\Geo forecasts & constraints i /@\
20 years study but 'Monthly Targets

take the budgcting year

Load Projection - members

Generating Resources

Costs — generation , O&M

Unit Characteristics and

outage schedules

Fuel transportation price =Actual Generation WRWEETT |I
n «Fuel limits update positions

Contracted Resource (fixed

and dispatchable)

T kR ERFFRTRARRP) 2 £ @Y T RI LRFTAG Ao

Gen, Rev, &
cost Results
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Aﬁﬁ%ﬁﬁﬁﬁﬁwﬁfﬁﬁﬁwoﬁwﬁig%?¢m§$%
2B RN TEARZ P ERF LN RY FT R
REEDLAFT > 2 PP s mPRG - AT IRHAT 0 L RE -
TREEHRFTAR A LS BEI F LR NEF { Fw
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PLEXOS & & #idglm | PFfFciae 4 > & p » L FAE L 4 R
ET o ZmaadairfpgE R o mte AP LA NP F &
o PRE IR R R A R i e iy CEM %
WA 47 0 @ PLEXOS T2 & st fas i > ¥ HHRE 4w REC) &
(4eb A 48)ehic 4 Flt F ALY ST E 5 3 £ 2 s R IRP-49

PLEXOS i ¢ % ¥ EHH F o2 2 Boilit v L3P &
BRAFFOFEREZFEFEFRE ARG DR R E
MR ARM AR Y RS o i e B AT

R R F TR A RR AR ASL S S s SRR H
FEF o RER Y F A& B L ORI - ¥ Energy
Exampler = # ¢ # 7% PLEXOS ehig * o < ¢ > Jpd &} & e ¥
FAREHRRI AT Y o7 LR AL f2PLEXOS 2T ¥ 7

PLEX0S & * % + ¢

User Group Meeting
¢ Sydney

AL %k : Energy Exemplar
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T¥ SIS i} Y RiL
Northwest Power Plexos FETE
Puget Sound Energy Plexos FERE
Hawaiian Electric Strategist FERE
PG&E Plexos FERE FENRTRTA
SFPUC Plexos FERE
Southern Company Aurora*/PROSYM FERE AR |
SMUD Plexos FERE
SCE Plexos FETF LR E T AL AT
GWP Powersim FETE
Pacific Corp System Optimizer/PaR & 7 %
CAISO Plexos TABRYC T aRD

(1S0)
MISO Plexos TABREY T aRD

(1S0)

¥Aurora *+2018+ Energy Exemplarichi > Aurora® = #-#% { 4% ¢ * Plexos
FHARFERARIS T EEPCHEMTRRARL T 50T A HERE
R 73t € 2 53 NYISOR 4 4 & ¢« ~ ICEENERGYAE R® > £ 2 i ~ x4 B4

Plexos 4% 2L :

E5EFRTER* T Energy exemplar B> Al 27 o
;%
?

BREE AT LA ?6ﬂ4+ﬁ?”i%@”%’@wi%ﬁ%
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kAR ER P ARE R TR R

HRAKRTELET 42450

B4~ SHa s BRI R LRI
?%&ﬁir'@ﬁﬁ‘?%f’+?€ﬁ&iﬁkﬁ%ﬁ~ﬁ
o RN B R & fehp R A 2572 SMUD S B R T iR
&%%Qﬁ%a’%%w&ﬁ%;igwgﬁgﬁﬁﬂw%&¢$m
20%7h > A3t P A LB IR o B0 SD-93F (3H2050F = R
FF MR E 19908 fFl0%) ~ 4R % 2 F 42 (2040 % 2

B RFTRR IR IS -

e

SMUD=~IRP7 e 55t R3]
IRP Scenario Analysis

3,000,000 . 7990 Stag,
20%

2,500.000 < Godl 30%

40%
2,000,000
50%

1,500,000
60%

Carbon (Metric Tons)
Percentage Below 1990 Level

1,000.000 SD9 Goal 7 . S0
A ot S

750k MT ===l 19%0 ”’Sogc L so%
500,000 500k MT -\ -
T 2
o Abs. Zetosm Net Zero with 100%
2020 2030 2040 Electrification 2050

7o kiR . DRAFT SMUD IRP-Scenarios Summary Report

& SMUD 4 4% » 5 B4 Hrchrse 2 p FARA 0 SD-9 PR -3
LHRHFACERFT RS S BRfrE AR L 20k -SMIDRG PR
4w &% 1,000MW enf 4 2k ks 3 2040 &0 %2 7 & % 3, TOOMW>
4 miFE D9+ F A 2050 EFM o A >R wIE > PR SD-
9
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12,000
=
2 8,000
'S
©
S 6,000
O
=]
2 4,000
=
/2]
£

.
By B B B B i
0
Today SD-9 Goal 750k tons 500k tons 350k tons Absolute
Zero

m Existing Dispatchable “ Renewables ®Unspecified = New Reliability

FoAL %k : DRAFT SMUD IRP-Scenarios Summary Report » SMUD

SMUD 3= = & f 4 it k= & §3)

Annual Renewable Capacity
4,000 = — -~ —

2,000
- . I I

2020 2025 2030 2035 2040

Installed Capacty (MW)
5
=]
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AL &k : DRAFT SMUD IRP-Scenarios Summary Report > SMUD
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2040 Scenarios Results
SD-9 750k MT | 500k MT | 350k MT | Absolute
SMUD2018 Goal Zero
Budget 1000k
MT
Average
Residential $103 $178 $182 $185 $186 $451
Monthly Bill
742 %% : DRAFT SMUD IRP-Scenarios Summary Report > SMUD
SMUD 3= & & 42 F 4 %0
Annual Resource Investments (SMillions)
Ss00
<500 Renewables
S400
% 3300
S200
S100
5. | N L

74 %% : DRAFT SMUD IRP-Scenarios Summary Report > SMUD
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PERARFET TR 7
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Figure 8: Resource adequacy analysis for a challenging period in the Absolute
Zero scenario.

6,000
Renewables generationis
2000 intermittent and needs balancing
4,000
Z 3,000
=
2,000 MA/M\_/\,W Unsetved Enesgy
e iy
6,000 6h battery fills in some gaps and mmm Storage
5,000 helFf)fs. n:\eetfloadébut isn’t
sufficient for adequacy
4,000 Solar
= 3,000
= 7 == Wind
2,000
1,000 s Hydro
6,000 s Geothermal
Multi-day storage (~48h) helps get
5,000 through the challenging week and coad
4,000 ensures energy adequacy
=
= 3,000 ,
2,000 y
1,000
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heir AT ERA S RFE P FRIFE 2 FE ¢ 45 SMUDA
Brok- BB AERRTOS SR AT 6 S u p 2 A
Frora P HA s gEe R ks o TRV R AAK S 0 F P RS
2t 3 REFREARL AR gAY h2040EE S F

- 26 -



BRI T o b3 gt Az 2 &Y SRt FkSMUDZ
KRR AN

Rl e d s e ~ ArH 48 0 FlptSMUDAk i * -
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IRP Options

TR A B

-
-7 22 L :—‘.‘ > o kY
PR EAL FAL T

+ Option 1 — $6.5 B total costs

« 1.35 Million MT by 2030 Board Approved IRP Option
» Net Zero in 2040

» Option 2 — $6.8-$7.3 B total costs
< 1.35 Million MT by 2030
= Net Zero in 2040
= Additional GHG reduction of 250/500/650k MT from

investments in non-local renewables

- Option 4 — $6.6 - $6.7 B
< 1.35 Million MT by 2030
* Net Zero in 2040
= Additional GHG reduction of 250/500/650k MT from
purchasing offsets

74 %k : SMUD-IRP Presentation Overview » SMUD
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1. & k2 & 3242 & 47 ke (Portfolio Planning and
Analysis) :
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Exemplar ~ Sacramento Municipal Utility District ~ Southern

California Edison ~ Glendale Water & Power # R #3582 &~ o &
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Proposal for Implementing Integrated Resource Planning at

the CPUC » California Public Utilities Commission °

Publicly Owned Utility Integrated Resource Plan Submission

and Review Guidelines ® California Energy Commission e
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4 A&7 < ~ [CEENERGY g R[> £ 8% ~ 54085 o
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> 7 106 # & 5 4 TPC-006060000301 -

DRAFT SMUD IRP-Scenarios Summary Report > Sacramento
Municipal Utility District o

IRP Presentation Overview ° Sacramento Municipal Utility

District -

SCE 2015 General Rate Case- Generation Volumed Power

Procurement * Southern California Edison -

Energy Exemplar Overview , Energy Exemplar
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