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Transmission %

Integrating new generation is not only
an issue for wind resources. Large
coal and nuclear generation have
integration costs, too

Proactive transmission planning on
large-scale clearly necessary

— The wind resource is distant from load
in China and U.S.

— 1/3 of wind capacity installed in China
is reportedly not grid-connected, but
this is temporary condition

— 10+ GW/yr additions require planning

Transmission expansion may support
other generation, but dispatch and
curtailment policies are needed to
deliver emissions reductions

The US has much to learn from China
about how to plan and build
transmission for wind
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Wind Forecasting Critical
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Consider establishing a central wind
forecasting system that would cover
the entire country (or, at least multiple
provinces)

Will need multiple time levels of wind
forecasts (e.g., hourly, day-ahead,
week-ahead and month-ahead)

Will likely need ramp forecasts as well |

(more difficult to do and should be in
addition to regular wind forecast)

Consider using an ensemble of
multiple wind forecasts

— Some wind forecasts more tuned to
certain wind patterns than others

— Increase in accuracy may offset
higher costs
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Grid Codes and Other Items

Strong and continually updated
grid code will encourage
advanced wind turbines

— Can provide reactive power or
frequency reserves

— Can ride through low-voltage
faults or other grid events

— Newer wind turbines can also
contribute to system inertia
None of this is free and will not

be part of standard wind
turbine installations unless
required, through grid code, or
encouraged through extra
payments
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Grid Codes and Other Items
H*T‘/E*nf\“f:—f = Iﬁ

e Larger regional operations « ZFFE KXEIEEANIEIT,
will smooth wind output Al PLEE X TR AR

and make accessing EME, WA PAIRIEEZH
needed balancing RIE R B EIR R F 4 X

flexibility resources easier

« Encourage geographic o RN EIZERE S A L

diversification of wind B In4rak
power - T RGBT
— Will make operational — AL R A

ISsues easier
— Smooth wind output



Flexible Generation / Ancillary

Services RiEHI K H

« High levels of wind generation will
require more flexible generation /
ancillary services, primarily load
following

* Revise existing payment
mechanisms for conventional
generation to encourage flexible
generation

« Consider providing incentives (such
as higher payment) for generators
that can operate at lower levels,
start up quickly, or respond quickly
to operator signals

» Consider increasing non-spinning
reserves to track wind ramps

« FERC has a pending investigation
on these issues
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Consider a Wind Irtegratlon Study
5}25)1: &m O HE) )%

International studies show E R S, KEFRR A R
integration is not difficult or . RAHEAE

costly

Grid companies have data to
perform study

International expertise is
available
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Data needs are immense . EXREEIEER
— Time-synchronized hourly - .
generation and load data — 18] [l 22 B8/ & B E AR
— Meso-scale wind data for high o7 s
enetration wind scenarios - _
il - HTFRARER, FERRE
— gy forecasts % ﬁf{ e
— Periods of sub-hourly generation e
and load data to analyze — [/ B R HA R A e B,
“Interesting periods” (i.e., high “ ; " .
wind/low load, low wind/high load, STAT HBH R, B KA

efc.) i B R R B



Demand Response and PHEVs
TR M AE BB G IE

Demand response could help  « FERWNA BT RIIE 2 X
integrate higher levels of wind B, HBHENKEAEIRE
generation at a lower cost than R 55 R AR BEAIS

adding new generation or — SRR XL T B3R 6
ancillary services BENRAG R, XMEN
— Particularly true for extreme —4ER] BRAUR A LA/

wind events that may happen
for only a few hours per year

Introduction of Plug-In Electric ~ ° 5] b4 B I BN A B TR

Vehicles can also help with GEEALE]
high levels of wind power — HEAIBESIN I ELERIA R
— PHEV charging at night B, W5 RE=ER R
coincides with timing of higher BRY&

levels of wind production
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System Benefits of Fast Regulation
PRIE R B RS
MW of Regulation Displaced by 1 MW Fast Response Resource
16 BL B RT3 M) S B Y5 B AR T SR TR

Comparative Effectiveness of Regulation Resources
T FYR HA XS B
Study by: Pacific Northwest National Laboratories
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Fast Response resources reduce the amount of necessary Regulation
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System Benefits of Fast Regulation

MW of Regulation Displaced by 1 MW Flywheel Regulation
1JE BLH et Ae B A 7T B YR

Flywheels
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E-vehicle Regulation




Power (kW)

Regulation Services
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Wind Integration/Frequency Control
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Regulatory Policy A&

Smart Grid/Strong Grid Regulatory

1 HE E oY/ I 5 B XY Structure
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Sensors Traditional generation
Communications on the grid ~ assets, like coal-fired plants,
enable monitoring and will be offset by renewable
. . , correcting of problems for energy sources over time.

Plug-in hybrid cars’ increased reliability.

batteries serve as additional

source of energy, providing i

power during b |

times of peak ﬁ’ P
demand. 5

4 .'F 5 i L, A :
Renewables J Smart houses

Wind turbines and solar panels Customers can track information through meters

are more readily integrated into a installed in the home and can learn efficient energy
distribution grid. use patterns to reduce consumption.
SOURCE: National Grid JAVIER ZARRACINA/GLOBE STAFF

Smart Response
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Energy Efficiency
HEVR R

« Build end-use energy FEHL )7 Ml e e 28 m BE IR 2R

efficiency into power sector
* FERC has limited authority to o BEINRSIES TR AN E

do this, but we have pressed B, (HEIRATS HE T
hard to build energy efficiency hEh NBSYERE (HIFCM)
Into markets (e.g., FCM)
e China is investing more in o [ 7 B Ak ks 2
. . | 7 He AR TR I 32 [
energy efficiency than the US ) 1Etpﬁg§&?;@;ﬂ§jg@w{gﬂ
— But very little energy efficiency AR /L -
investment in China is made by
: : — FEEEEE KRR
d
— '?’rr:isﬁgrgiirgssopportunity for - Boilidy, @ied) . HE
China ?;Mﬁikﬁﬁﬂtl&%ﬁ%%zﬁf [ X

— Design markets to acquire
EEPs and impose the obligation
to buy EPPs on grid companies



lllustrative Comparison — CPP & EPP
XH L —— CPP 1 EPP

CONVENTIONAL ENERGY EFFICIENCY
CHARACTERISTICSH 4
&L POWER PLANT & #0E POWER PLANTEER R
SIZEFE 500 MW 500 MW
ANNUAL 2500 GWH 2500 GWH
PRODUCTION/SAVINGSEF=&/FEi s E
CAPITAL COSTR &4 $ 500 Million $ 250 Million
SAZZE T 2 54ZZE T
OPERATING COSTIiE & i A $0.020/ KwH $0.005/ KwH
TOTAL ANNUAL COST4EEE & plAs $0.052/kWh $0.021/kWh
FUEL USE (COAL)RAEMER (4>  500-800 g/kWh 0 g/kWh
GHG EMISSIONSIEZES#HRK  0.5-0.8 kg/kWh 0 kg/kWh
ANNUAL GHG EMISSIONS 1.25-2.00 Million Tons 0 Tons
2R ESEHK 125-200 77 I Ol




Alternative EPP Models
Al e R A RER R 2K

Model 1 — Utility delivery cost
recovery (“California” Model)

Model 2 — Public Benefit Fund
administered by Independent
Agency (“New York” Model)

Model 3 — Government
Funding (“Korea” Model)

Model 4 — Direct Consumer
Funding, including Energy
Savings Fee, or ESF
(“Guangdong” Model)

Model 5 — Public-Private
Partnership (“Hebei” Model)

Model 6 — Procurement of DSM
resources (“DSM Resource
Acquisition” Model)
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Regulatory and Policy Initiatives

LEMBUR TR

REGULATORY INITIATIVES GOVERNMENT ACTIONS

—

BRI HRHATS

. _ Establish utility responsibilities and
Utility Implementation

5 targets, define funding levels None’t
BT HUE A AR IE . BARAIH B

Establish levy and procedures to transfer

Public Benefit Charge [t ,nds to implementing agency Establish implementing agency
LI S AERRISKIHL A, YE S S BALSEHEA LA
- R . terith . Establish government fund and
overnment Funding ooperate with government agency implementing organization
BUR i 5 SBURHU & ST B R S AL LI
) Establish fee mechanism and utility Establish project management
4E+nebrgy Savings Fee collection procedure organization (PMO)
THES 337 i 2 o R e AR P 2 HEEAE (PMO)
Public-Private L . : i
Partnership Define incentives for the PPP Establish public agency partner
ARLEE g AT LA 1 52 BT L B ATV e A ER
DSM Resource Define payment level and criteria
Acquisition for resource acquisition NoneJt
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Examples of Energy Efficiency Funds — U.S.

E[E

State-level initiatives

Examples of funding
sources

— Regulators using electricity
tariff mechanism

— State energy agencies
using taxes or general
revenues

— State bonds

— Petroleum taxes

Funding levels historically
have been in the range of

1% to 3% of electricity
sales revenues
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Total EE Funding by U.S. State

¢ [ % B BE YR R R B 5 /5

EE Spending as % of Annual
STATE M| Utility RevenuesHE RZ H 4552 5 F I
L (%)
Vermont /i ZEHF M 3.0%
Massachusetts 5= 1 ZE 1 2.4%
Washington g i 2.0%
Rhode Island % 5 & M 1.9%
New Hampshire#t 47 17K 1.8%
Oregon /& X M 1.7%
Wisconsin/g 7 BE#r M 1.4%
New Jersey #ri5 vt M 1.4%
Montana 5% KM 1.3%
California /M 1.2%
New York 212 1.0%




Clean First J& & NG

e Meeting climate and
environmental challenges
requires integrating
energy and
environmental regulation

e China and US both have
Clean First studies
underway

e China’s new State
Council Rule on Regional
Air Quality is a great step
forward
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Thank you
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