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Resgonds to prevent further
damage. Focus is on
protection of assets followng
system fauits

Self-heals -

Automatically detects and
respends to actual and
emerging fransmission and
dictribution preblems. Focue is
on prevention. Mnmizes
consumet impact.

Congumers are unnformed
and non-participatve with the
DOWEr system

Motivates & includes the consumer

Informed, invelved and active
consumers. Broad penstration
of Demand Resgonse.

Vunerable 1o malicious acts

Resilient 10 anack and natural

operating models. Notwell
integrated with each other.
Tranemigsion congesion
sepatates buyers and sellers.

i Resists attack disasters with rapid restoration
of ferror and natural dicasters. capabilites.
Quality of power meets industry
Focused on outages rather Provides power quality for 21% ctandards and consumer
than cower quality problems. | century needs needs. PO issues identfied
Slow response in resolving and resolved priot to
PQiesues manifestation. Various levels
of PQ at varicus prices.
Very large numbers of dverse
disiributed generaton and
Relatively small number of ; ciorage devices deployed to
large generating plants. Accommodates all generation and | complement the large
Numerous obstacles existfor | storage options generating plants. “Flug-and-
interconnecting DER. play’ convenience.
Significantly more focus on and
access to renewables
Mature wholesae market
Limited wholezale matkets operations in placs; well
ctil working to find the best | Enables markets integrated naticnwde and

integrated with reliability
coordinators. Retail markets
flourishing where appropriate.
Mnimal transmicsion
congestion and congirainis.

Minimal integraticn of limited
operafional data with Asset
Management processes and
technologies. Silozd
bugsiness proceszes. Time
based maintenance.

Optimizes assets and operates
efficiently

Greatly expanded sensing and
measuremeant of grd
conditions. Grid technologies
deeply miegrated with assst
manhagemsnt processes to
most effectively manags assets
and costs. Condition bassd
maintenance.
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One-way communications {If any) MGl Two-way communications A6y 38 3

Built for centralized generation e XL Accommodates distributed generation 43 4% X, 48 H
Radial topology 95 Sk 22 Network topology ) 1k 22 Al

Few sensors o) gy b Monitors and sensors throughout MM BT S
“Blind" 58 Self-monitoring A 4% 80

Manual restoration SR LN Semi-automated restoration and, eventually, self-healing A
Prone to failures and blackouts =T 4 % Sk &[4 2% i A% Adaptive protection and islanding i & b % 3 SLI Ak
Check equipment manually LR R A Monitor equipment remotely oMl & )

Emergency decisions by committes and phone & 3 & 5+ R Decision support systems, predictive reliability % % % 3%
Limited control over power flows 4 F& &% 77 340 fid% ] Pervasive control systems &R S R %
Limited price information A PR A% 351 Full price information 2> B 918 48
Few customer choices R PEED Many customer choices WP S
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B 4.2 KrE s R B A R
5. fERREEHE (Energy Storage)

E BT A RER R BRI = DURBE o ARPGRERASS - (HEIREE M
DEEE R S HT N E S AT o (R AR A R RE R i L HE e
DI FURAMERCHR ARG ERE R ERMEE - DIREE
FRFSEMENE RATEME - EEMH > X EREER

(Superconductor ) RIEFERFEMELLT » 2B EHRERIER -
EIRTEMER R - IR - B - BRI ERSFEE LM
Y RN R BRI AR RE A HH B (B R B o e
SRR FLER R o AR SRR T AR M B HY B RE R TR L
A 3 B HE B 7 (Superconductive Magnetic Energy Storage,
SMES) - #AEHE R IARE N BRI A MEERY - fElCE T E
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S I AR M G L A E - SMES 3R — R IR 5E
AR NESR AT I (E1S- BAT - SMES (< & A mT B S vE ik
FRBENEE TS Btk R RE R B RN B AR R Bt 3 el - DR Z
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©g
) I: | »| Generatorside

Y —Hﬁ converter
ek o, control
I

Stpseipesion S sl yom Battery energy storage system

4.3 HEERERRER NG R

6. BEEESIZEM (Offshore Wind Farm)
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EEMEHE BRI B S AT TR AR ~ MR R
R (EUHE B AR R & A SR ) ~ LR ~ AR MR 57
Tl - TR E RS - BB E (AR 58 BB
RTHSFEEE - [R5 I B EEMEE R b (e T =UFr M~ SRR G
(B - e - B2 - RIE) - RIS - Rl KAUMER
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JRSG TR R A B A TRV AT - RO RIS TR B o
FEOLEE R ~ SEER R B B 2 AHRRRE ) - S VRS IR KRR R R RE
JERNEE IR K ~ 2R NEEYR - BEEETEEERR ~ BRI RV E RS < AH
ARE SRR RS B TR — (P
AREGIHFERIR 1070 7> 1 RAREEERRREKIRH

REARFECHFEZSR FR0EB " Inpacts on the Transmission
Grid for Integrations of Renewable Energy in Taiwan ;- FW3Z
HRER AR R RS S E IR CEBEEE ¥
HERHIE 161KV R - FH AR A R h LA E
% - BINNEREGETE R EMERSIEE RS - CHAS S

KRR ERE (ARG, ~ HEE ) ¥R 22 - [ 4. 4 R RS
BRGNS o

[ 4.4 FRRA AL HER S RO a5 i
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7 - EREE AR E R E BN

ARHBIN B2 LZTIEARZRE Quanta Technology Z3E]%
HE o FREZAFIA B  RELE M)A Rl i A BB R T (Snart
Subs tation)#R ] kB E B A RE DRSS B BE A 0 W B AL R
i SR B By - YRR RUER R i S B AR Re VR R B R iR
SRR B - Quanta Technology RIREI—ZINARER LA
| BEAEE] - REREG - ERHESYT  BEEE - WEES
B R EBEEEMEESEESENME - HRPELTHEETIAT
(Pacific Gas and Electric Company, PG&E) BIITHA 1905 4 » #&
ANV I = W I AR NI TR v PEWRE /AN AR &
FIEEE/N ] « PGAE ARFSHEEAS 7 BE2F 75 P S HE P 1
T 5 EHEN) o A8 BERIRL Y 2 B SR Bl A T R AR B LS LA
TES R IR S B AR - AR LB B T+ B SRl
:

5-1 EEAIEN(Smart Grid)

il

RACEAGE R —EE A 8 - I - O R P AR
i SRR BEEMLREFLIESS - geE R B G - 2
ThBE o B JJ MBS ) 2RI DU HY B D B B EORL ~ AU
(Information Communication Technology, ICTs) LAl - #ER

FEERUEEMNY (Smart Grid) - FFEERUERYBERIOME 5.1 AR7R o

W
_k%mz
4
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Electrical Infrastructure
“Intelligence” Infrastructure Q@b

Q () ()
o i &

5.1 HEIER

HiC R R B H AR - 2R RS E - EiRElRH
VTR ~ S BB BRIRR i P b R B TS SRR i~ 0K
AR ER B A R AU (B8 - e eI MERM R ELaiE
ZRED  BREBIERCERRENARLVHEHNEE - 2%
RN R AR - FEA0

1. FEYH - BN S I AR B B ¢ T R 2R L (ODCC )

Kl ~ BRI R (ADCS ~ DDCS)

2. BERREBML ¢ AERREH AR R (FDCS)

3. FRIRE fe R Tt - AP RREE DwH(E 2% (STATCOM) ~ FERRBRISE A {E
Zx(DVR) ~ EZOITA2EH] (RPDC) EFHAZ

4 EEARARRREEH - TR  BEAIE T (1ED) RALIbAR
Ll

5. R - (RN - RIROREERM(SPS)

6. SR R AR (AR R) B Pk B L HF
& EH s P R R RE R FE A R B BRI A BE (TR - LA
HEH P EE S -

7. BREH R AR - BT~ HIRTRE
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8. G LR AR E

9. FERERMIEH

10. Afiif e

RAOHE  WE - KEAAFFERMERERLIERR]HER
Ak a1 /T I EERe RNk M fe R Bt P SERE Y 5 AR - 408 5.2
7R » PGGE B5BIFHF 2281 Smart Grid 718 > FAEMHETRLRK
BE - EEEENEERE  PGAE LA3%EH E-mail - flfFA K EFEE
72 GEHIH FAHRBHEIRF &R -

6 Customer Savings
Customers will have access to more information and
opportunities to save money by using less energy

and using it when costs are lower.

P Reliability ,
“B Through improved monitoring and management

R

™ m technologies, the Smart Grid will self-heal by
Sl
f v\.
\

R redirecting energy during power outages to provide
= more reliable service.

Efficiency
s Greater information and control over the grid will
- i .
allow operators to draw energy supply from more
s N o efficient, renewable resources and optimize the grid
assets,

s .

! " Economic
r i) Improved reliability will benefit California’ s
% n industries. Green jobs from the new energy
economy will help grow new opportunities in
California.

. Environmental
o, The Smart Grid is necessary for the efficient
e integration of renewable energy, leading to fewer
h greenhouse gas emissions and reduced use of peak
energy generators.

@ 5.2 PG&E Smart Grid EFEHM
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5-2 SHEMERT(Smart Substation)#RE]

BT Wb R A TR SRR RO A S gE )
E%ﬁﬁ%i%?%ﬁ@ﬁ@ﬁﬁ%fﬁﬁ&% 1T B RRE B ZE R 7T ~ R
ReE e 28 HEEEESRI RN aFrER - SRR
B - MER S ERR, - AR BRI TR Bl Bl EE T
SRATHIE B R E DA v B i SR B R (R R R T - R
BB 2 BB - ESVEAVEE - B RER - 2 el
SETHRE o HEEEEAREE RN - PGRE FY 2000 4R 7 HIpYEEE
Pt i B E e il A HARRBER I B R R AR R DS S s H R
B RERD AR S EHEREELR AISER - PGRE 327 ¢ RS S
B~ PURIELEE - BB R RS RO R R R A B T8
B () R o FIAEASRERIESORE KRB E S AR B
SRR A R R R A B o 53R E (Protocol ) BY—
B R R RO AR - ERTE R R ' AE ~ BBk
WA B o R R BRI BEN S BE PR AT » B R OaE e
BR8P 2GR I A SR RIS 5 R FE B R DD A B PR R A
SRS - BERTRIRGE - MRS B EET  HUIINERZ X
HEIEREA -

HEETS LT ETRE ) R AR R R BRI E IR - 5
B ES (distributed sensors) ~ JEIEEERE (remote control
devices) ~ FREIMETICAH(IED) ~ WFEEETIHH{E=S(STATCOM) -
BERBMAFEEOR) - BRI - FIRERI(SPS) &
BADET SR 2 - AR TR

f
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1. B BT R e PR R I E R P (automa tic detection and
response to network problems and faults)
2. PSR R R SRS (reduce outage frequency and
duration) °
3. A HRE F55E (decrease energy loss and theft) o
4, WEE)EE R SR I - FISERL (improvements in
power quality monitoring and rectification and
reliability) e
5. TRIGICESTHEE - DB (reduce expenditure through
condition-based maintenance) °
PR B TERR RN REI - FREL A TIRER A BRIZEIMR
MMEEERG LR - WEBEFRERERGHST - BEur BN
S8 g e A BHIRRER S T R B R 0 ER KBRS - AIRIK
BECH BT AR 2B -t JHARE B B S ECRAREE - DU
TREME 2B 20 - RFFRSEEY TR TIEEIEEL 2
HREE T DB HIRIEE K DASCE R (R TRE -

5.3 PG4E RAMEEEHE (System Outage Map)

HIEBREN  POE RME S ERLE IEHE - N ENHEE
HHMSFBE « R AR B R E LA E AT
FE8% - QR 5.3 AR » RS ESHOEERE S PGAE tRAERIE - I
DR MEE BT B Pl - BT N R
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ﬂé‘@)\ﬂm ﬂ [FF{5 78 M TR R IR T R

Nevada
¢ Oakland
a Paradica

Search for

Legend

Approximate
number of

e e ;@ it ciy Outages by City Q‘
{ e * Anfioch

. County * Auberry i

winnemucea + BayPoint ||

¢ » o LarkfielWikiun |

ow [

Outage Marker

customers affected

[ Jopg |
§
3

Outages by C
w1 e by ity
\. County o Aubemy
Monterey: ® - [ ZpCose { « BayPoint
1 outage(s) affecting 1 1o 49 customer(s) D i * Concord
Cause: Caused by damaged equipment Boronc e Eremont
Status: Repair crew onsite o Haweard
Stait Tiime of Outage: 09/19/2011 07:3:46 AM * Larklold-Wikive
Est, Time of Restoration: 09/20/2011 08:00:00 AM o Lion
Last Updated: 08/18/2011 10:26:21 PM < Lrangston
« Monterey
o Mouyntain View
o Oskland

a Paradice

Search for

Outage Marker
Legend

Approximate
number of
customers affected

1-48
50-499
500.4099

| JURER |

5000+

o —

5.4 /NEBSEER
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