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PTG 40 BRRRELER -

FRTAFALR200 #7757 5 3.6 BE (2008 # H 4
022 g% ~)  H¥ 66%:HFHFHy 224 =2 (IOU)F > 18%
RERE B L5y pert B P 5 % T (Generation) i 24% ~
% i (Nuclear Power) it 37% ~ % * i@ ﬁg?]ki’ F1* (Power Delivery &
Utilization) it 24% % 7% £ (Environment) it 15% < 2008 & £ 2009 & 7=
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LR 2008 # 2009 #
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State Amount Year Organization Administering RPS
Arizona 15% 2025 Arizona Corporation Commission
California 33% 2030  California Energy Commission
Colorado 20% 2020 o lor: lo P I| ili_i
Connecticut 23% 2020 Department of Public Utility Control
District of 20% 2020 DC Public Service Commission
Columbia
Delaware 20% 2019 Delaware Energy Office
Hawaii 20% 2020 Hawaii Strategic Industries Division
Iowa 105 MW Iowa Utilities Board
Illinois 25% 2025 llingi r
Massachusetts 15% 2020 : _Massachusetts Division of Energy Resources
Maryland 20% 2022 1 i rvi mmission
Maine 40% 2017 Maine Public Utilities Commission
l_i-li.chig_an_ o 10% ! ngE Michigan Publi rvi MMmission
Minnesota 25% 2025 Minnesota Department of Commerce
Missouri 15% 2021 Mi ri_ Publi
Meontana 15% 2015 Montana Public Service Commission
ﬁew 23.8% 2025 i f r nd Plannin
Hampshire

New Jersey 22.5% 2021 New Jersey Board of Public Utilities
New Mexico 20% 2020 New Mexico Public Requlation Commission
Nevada 20% 2015 Public Utilities Commission of Nevada

New York 24% 2013 | New York Public Service Commission
North Carolina 12.5% 2021  North Carolina Utilities Commission

North Dakota* 10% 2015 North Dakota Publi rvi mmission
Oregon 25% 2025 Oregon Energy Office
Pennsylvania 8% 2020 Pennsylvania Publi
Rhode Island 16% 2019 Rhode Island Public Utilities Commission
South 10% 2015 ili i
Dakota*
Texas 5,880 2015 Public Utility Commission of Texas

MW
Utah#* 20% 2025 f Envi 1
Vermont* 10% 2013 Vermont Department ::-f' Plulb.tllc .S.enr.t.r:.em '
Virginia* 12% 2022 Virginia D : men Mines, Minterals, and Ener
Washington  15% 2020  Washington Secretary of State
Wisconsin 10% 2015 Public Service Comﬁissinn nf Wisconsin
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#3 300F 2~y 00 4173000 > Ap BEHEER L - AR -
HFHBRBHAFLE 273042 99 £ R B F 0 GridlQ
B35 373§ 840 CFL~PHEV 2 2 B PV $)HT# T 4 &
PR TRIE R T 5 FET 4 S FHE 4 5 PQDS 11 A
T o TRz R4 & B g PQ Investigator 4 g
B2 ARET A FFAaR PEERE ~ LA PQView Tl A 74048
T TR ol g B2 RIEE o

2010 # EPRI & # & & 2™ 2 w -] =% PSIA~PSIB~PSIC
1o PSID I N R 2 kP 4T
1. PSIA f2enp % 4 & {Ei—f}ﬁl?&ﬁa?i T * &% (Improving
PQ in Transmission and Distribution ) » 7 3 = % 7
. @?]ﬁﬁ*@i T4 &FHREExt 2@y PLO01 (PQ Issues and
Solutions for T&D ) -

" R EFAEY iRz 77 P1.002 (PQ Benchmarking
and Standards ) °

= T4 EFA1E 287 P1L003 (PQ Analysis Tools ) °

2.PSIB fmchp 3 1 B 4 ZHZRKA L EFEC R (PQ



2

Monitoring and Intelligent Applications ) » 7 3 = % 7
» L 5 A F 27 P1.004( Integration of Data from Multiple
Sources ) °
= TORlASAERET 2% P1.005 (Advanced Application for
Monitoring System ) e
= TR ERFBEE™2 7Y PLO06 (Monitoring System
Development and Management ) °
3.PSIC e F AR AR (e TS ZFFEL
7 ( PQ Compatibility between the Electrical System and
Loads) » #% = % %
=k kudp B 23 P1.007 (System Compatibility Research )
= gt R EFHEERE 2P PLO0S ( Emerging PQ
Technology Assessment ) e
= O MAp R B REE 1L 2 25 PLO09 ( System
Compatibility Resources Tools ) °
4. PSID ‘eenp 73 & KT 4 FFHEES fomii g B 2 IR
(PQ Technology Transfer and Knowledge Development ) » # 3

= & MyPQ.epri.com % -
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Alabama Electric Cooperative, Inc.

Lincoln Electric System

Alliant Energy Corporation

Long Island Power Authority

American Electric Power Service Corporation

MidAmerican Energy Holding Co.

Arkansas Electric Cooperative Corp.

Mebraska Public Power District

BC Hydro

New York Power Authority

California Dept. of Water Resources

Oncor

California Energy Commission

Pasadena Water & Power Dept.

CenterPoint Energy, Inc.

PNM Resources

Central Hudson Gas & Electric Corp.

Portland General Electric

Consolidated Edison Co. of New York

Progress Energy

Constellation Energy Group, Inc.

Provincial Electric Authority

CPS Energy.

Public Service Electric and Gas Co

Dairyland Power Cooperative

Richmond Power & Light

Dominion Virginia Power

Salt River Project

Duke Energy Corp.

San Diego Gas & Electnic Co.

East Kentucky Power Cooperative, Inc.

Snohomish County Public Utility District

EDELCA - CV.G. Electrificacion Del Caroni C.A.

South Carolina Electric & Gas

Electricité de France

Southern California Edison Co.

Ergon Energy Corporation Ltd.

Southemn Company

FirstEnergy Service Company

SP Power Assefs

Golden Valley Electric Assn., Inc.

Taiwan Power Corporation

Great River Energy

Tennessee Valley Authority

Hetch Hetchy Water & Power

Tri-State G&T Association, Inc.

Hoosier Energy Rural Electric Coop., Inc

United llluminating

Kyushu Electric

WPS Resources, Inc.

Kansas City Power & Light Co.
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w . A2PEER? EPRITS SF 0@ &%
A2 932010 £ %4 EPRIZ 4 %2 PSID g fl > © B2
FE s 4eT
1.13 G % * & FHie2 it (Tech Watch) 3 48 ¢ 3% -

* Power Quality Implications of New Loads

» Power Quality and Harmonic Impacts of Distributed Generation
Technologies

 Understanding and Managing Residential Power Quality

* Understanding the Physics and PQ Impacts of Lightning

*The Impact of Reduced Steady-State Voltage on Equipment
Ride-Through

* Surge Protection for Electronic Lighting

» Avoiding PQ Problems through Proper Grounding and Bonding

 Using PQ Data for Distribution Fault Location

 Understanding Ride-Through Protection Requirements for AC
Induction Motors and Other End-Use Loads

* Surge Protective Devices: Convergence of Power and
Communications for Critical Equipment & Applications

 Understanding the New Economics of Power Quality: A
European Perspective

* Best Practices for Flicker Mitigation

» Management and Mitigation of Harmonics

213%% 4 P4 2% (Encyclopedia) i 41¢ 4 :

11



 Chapter 1 : What is Power Quality?

* Chapter 2 : The Economics of Power Quality

* Chapter 3 : Conducting a Power Quality Audit

* Chapter 4 : Understanding Voltage Sags

* Chapter 5 : Mitigation Techniques for Power Quality

* Chapter 6 : Understanding Voltage Flicker

* Chapter 7 : Understanding Harmonics

* Chapter 8 : PQ Standards for System Compatibility

* Chapter 9 : Adjustable-Speed Drive Technology and Power
Quality Considerations

* Chapter 10 : Power Quality Monitoring: Concepts, Equipment,
and Applications

 Chapter 11 : Understanding Power Factor

* Chapter 12 : Understanding Voltage Unbalance

 Chapter 13 : Transient and Temporary Overvoltage Protection
3.12 % » 2 4 B % 5] (2010 Hotline) 3 48 @ 42 ¢

* How Interharmonics Change Voltage Amplitude

* Tripping of Ground-Fault Circuit Interrupter Outlet with No
Apparent Load

* Overvoltage Fault Tripping of Adjustable-Speed Drives Caused
by Capacitor-Switching Transients

* Potential Damage to Large Motors Caused by Momentary
Interruptions

* Input Power Measurements for Adjustable-Speed Drives

12



» Malfunction and Failure of a Lighting Controller Caused by
Conducted Emissions: Part 1

» Malfunction and Failure of a Lighting Controller Caused by
Conducted Emissions: Part 2

» Malfunction and Failure of a Lighting Controller Caused by
Damaged Ballasts and Conducted Emissions: Part 3

* Audible Noise Standards for Distribution Substation
Transformers

» Can AM Radios Detect Arcing Caused by Line Faults? Part 1

» Can AM Radios Detect Arcing Caused by Line Faults? Part

* Proper Selection of Surge Suppressors for Multi-Port Devices
4. 9% 4 BF kbt (PQCaseStudy) 1487 42

» Harmonic Effects of Adding Large Capacitor Banks to a
Transmission System

* Frequency-Response Characteristics of an Underground
Distribution Network

* Substation Capacitor Bank Converted to Harmonic Filter to
Decrease Resonance in a Distribution System

* Telecom Distributor Formulates Approach for Dealing with
Voltage Sags and Interruptions

* Bridging Power Quality and Just-In-Time Issues at an
Automotive Parts Manufacturer

* Bridging Power Quality and Just-In-Time Issues at an

Automotive Parts Manufacturer

13



» Addressing “Looming” Power Quality Issues at a Rug Plant
* Unraveling the Mess—Solving Power Quality Issues at a Cable

Manufacturer

» Addressing Power Quality Issues at a Foam Manufacturer
5.9k % * &F# 7| (Signature Journal )

6. CIGRE/CIRED/UIE Joint Working Group C4.110 >+ 2010 # 4 *
% 4 2_ T Voltage Dip Immunity of Equipment and Installations |
¥4

7.EPRI & #1 ¥ # & 4 iz 2 AC Ice Cube Relay it

8.2010 # 6 * 14 p % 17 p *>4c £ % Fairmont # E#%2. "PQ &

Smart Distribution Conference ; f§ 3% 7 4

14
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5 3K % 23 (facility level) ~ fiz 7 4 =4 (panel level) ~ #% & X % ¥ (machine
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A E AL 50 F~500 5 F AL o RS AT L g
10 ~50 8 % ~ b > 3048 Sahec L 92 8~208 % ~ > i~
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A |._:L"L.J ’gz 4 08 fg:]
107 /f‘-é-—-—— e
':_",""-'\"‘ H
m
e 1 il Prolect Entire Facility
10" - — A I
n 1) 7
H A e
(=] o &
% 10" =) [/ A Pro:ect Feeder or
0 [‘ — 'I Group of Machines
s o )
- \
7] \ / N
¥ v ﬁ. | mruaw
2 10* =1 , . —— Protect Whole Machine or
z — — Machine Control Circuits
B d’?;
]
14 ;
10° ﬁ
.f
rmmﬁ% ;j*—+
Small Power Conditioners,
10" = More Robust Relays, _mtl
Power Supplies,
Contactors, Sensors “~ L

Knowledge of Power Quality Equipment - Process Equipment

W51 TRIEE KGR T > ARG
EFEL RN RIS AR LS P ARG R
FE2RALEFPTERFRT LA LF X FF L AR A
oo AR B & %G ITIC ~ SEMI F47 & TEC-61000-4-34 "% &
HERE L Ry R PR S A E B enfRiho
Fo U STRE T IME G T AR BETE AL 2B RS

BIFP > REER 2 S F LR S

TR

FIA ez Ap f S e s

/

PLC &7 B SE' "8 15 22% 11 b ~ FFHPEF 0.02 FpFpi > 1 357
B A 35% 0 S PER 0.02 F5PFR 0 2 AP f§C AE 0 58%
S FEFER 005 fypFps o 7B PLC fri 1 BAagR F o
RYpEL ST H LB R S BRLPF DT R
60%(14 =t B "2 g2 5 6 =0) > T AR T AR R T E e~ B

4 R E(coil lock)fr e PLC ® g ? 4e » HApg 4 A& B > »1Z 4 &

H5 1,929 % A Tioecd - T RBEGF A AL 241 A0 F
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%
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FETR S ERLFLARP Fancd 2 22k - 21 2010 #
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L51 ARMTIF{RHAER S

; ; OEMs
Semiconductor Plant PQ Audits (SEMI FA7 Testing)

1. Albany Nanotech, Albany, NY ;

2. Asahi Kasei Microsystems, Japan 1. ABB RObOt!CS

3. AUO, Hsinchu, Taiwan 2. Accent Optical

4. Chatered Semiconductor, Singapore 3. Advanced Energy

5. ChiMei Optoelectronics Corp, Tainan, Taiwan 4. Alcatel

6. Confidential Semiconductor Site, Chandler, AZ S iﬂ?gnsigﬁgl‘eymockwell

7. Confidential Semiconductor Site, Philippines 6.  Applied Materials

8. HF, Singapore 7 ASM

9. Honeywell, Plymouth, MN 3 ASML

10.  IBM, Burlington, VT

11 IBM East Fishkill, NY ?h_ é’;ﬁgf

12.  International Rectifier, Temecula 11.  CFM Technologies

13.  Kyocera,Kagoshima, Japan 12 CTI

14.  Lucent Technologies, Allen Town, PA 13 Densei-Lambda

15. LSl Logic, Colorado 14, Durr Automation

16.  Motorola, Ed Bluestien and Oak Hill in Austin, TX 15 gg

17.  Motorola, Irvine, CA 16, Fanuc Robotics

18. Mo_tplola: Mgsa; AL ) 17.  FSlInternational

19.  Philips Semiconductor, San Antonio 18 Ibis

20. CQimonda, Sandston, VA 19, Johnson Controls

21.  Sony Semiconductor, San Antonio, TX 20 Johnson Contrals. York PA

22.  SSMC, Singapore R ' '

23. ST Microelectronics, San Diego g; Et?;gg;ﬁ{i s

24 ST M\croelectr_onicsi Singapore _ _ 23 Lambda EMI

25.  Winbond Semiconductor Plant, Hsinchu, Taiwan 24, Mattson Technologies
25 McCQuay International
26.  Meiden Power Solutions

*Note: Motorola is now Freescale

SRR TRFERGKA

e AN RBRFE LRSS TRL P o @ A
AV P RAERFITRAER S AL VTR
RORAT K A L A SEE ] o 5 RN TRIRE AL
PR DT RAT R A AR B T AT REE S
LA RN TR TR s e v R A TR Ll 2 R e
R A TRFIRTL > Vi § 5 Bk

45033:

_m}

FRAG ER

DVR) - * B UPS » s 2 i fo 4 72

LERBRES &R HE -

2R A T R AR WARK A

19

B A
OEMs

(SEMI F47 Testing)
. Mitsubishi
. Novellus
. Phoenix Contact
. Powertron
. PULS Power
. Reliability, Inc.
. Rudolph Technologies
34. Schlumberger
35 Schneider Electric
35 SCP Global Technologies
36. SEMATECH
37. Semitool
38. Siemens
39. SVG Lithography
40. SVG Thermco
41 Tokyo Electron Austin (TEA)
42,
43.

44,
45,

Trane

Associates, Inc.

46. York

T /& & % (Dynamic Voltage Regulator,

3 ¢ BB hE B G

Tokyo Electron Kyushu (TKL)
Tolvgyo Electron Massachusetts
(TEM)

Varian Semiconductor Equipment



EEAE RS AW T LR K § F & UPS » Mega & fi B %
i2 i % (Dynamic Sag Corrector, DySc) ~ # it & /& 4% i % (Dynamic
Voltage Compensator, DynaCom) °

3EUCTHTRAR 2B R A TRE TR REL WA
L 3% % F UPS -~ ProDySc ~ & B2 7t < % it % (Dip-Proofing
Inverter, DPI) ~ =_3 /& % /& % (Constant Voltage Transformer,
CVT) ~ DynaCom -

4RETHIBTE 2P oK G~ Bt e g T
o e AR FIRRIRE 2 0GR LKA
UPS ~ Mini DySc ~ DPI ~ CVT ~ B 4 52 ] ~ MLP(Momentary Line
Protector) °

SRR SR KPR KR F WP RE TR LA R

FRERLARA L TREELE 0 UPS bk ¥ chjpilo
507 AR T BT ki @ % REF TR S ALY
A chh o UPS ¥ &7 4 s ek ff BP9 > % KT RAE &

REEE A T KA R R A R # L UPS ERER
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SN A ERER

r pE gl

AT R o F 2R B R AL AERP o 52
TR o ¥R P TR FER2Z UPS) Fl- KT A AL 2F FAR
@ﬁﬁ?%méﬂm?%ﬁi ﬁ%ﬁfﬁﬁﬁ%i%%’fﬁ%
HEE R AL R AT
% 5.2 UPS Tk & v i
KA LH | THFAUPS | kS UPS | LB THAUPS | 24 3 UPS | 4Hadi 3
UPS
[ERE TR TR TR TR TRIRE
Tt opRET ® 4 OBRET =7 =7
BESN PETARTINE P LTEHE N | PR TN MBS BT LR SN
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P STPE (0.25 F i) (3 & p2¥7) (1 &)
E 98~99 96 97~98 90 98
(%)
2t 58 ~4000 ~1670 ~400 ~1000 ~8000
kVA)
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TRAEE 542 10.1~1.0~3.0~ 10.0f50.0:pF FF 7 4 14 > Py 1
PR ) EERARLT “TE PPy E > RN(52)T P EmE s HeN

» 12(Pyelic ) ©
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2FERHI - TR FRRERRL SRR DS A
o F kSR B R A T 5% B Pyosy, 0 T BT
Pyoso, & * € 7 PRRE RN 42 20 o ek Sud AR iz PP e § U
T AT F PRI Ao BAeN(5.3) B P Pya s AT REZ 2 A 2
FErA 42 F#FE > B BP LR CAR 22 P
Wi T4 7 5 P # % dc(Flicker Transfer Coefficient) » 3%, fri2

Pldpfcoz & 3 B 5 2843 -

Pa={XE (5.3)
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L BB LR AR Lpy 0 R S R R

A A (5420 (5.6) 0 F h i RKR & Blpgy o £ B T
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23
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a a
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P f Gl Tap 2 7 R ATRPFR L AES I =
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FhRELIENEABRIEH TS BERYE G ARk iR
PR T PR Zppa H Zaa B B AN (57) 0 ¥ E A0 B iy

CAPE 2 ASPEN w3t 5 18 -

[_4‘3; ]
_ I?!'J'B VB rms ZBA ----------------------------------------- (507)
Tysp= R =
Pay [ 4V, Z 44
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T~ * FACTS % #iayd §58 5422 T RFBIEHA 7
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SXERARDEAR LR N TIRp FELH L ] R

BoREE MES AR T AR RP BRI 2 HE
SALFCLTREER SRR S LF SRR
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HBEZ S £ - ABB 2P P A &t 2 SVGCERF B AFFEFE
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o7 3£ 4000A - SVC Light X # &+~ §f 2% £ 5 170MVAR 7 % 1+
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PR T D 2 A R el TR B R - SVC
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