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A ~ ##% (OVERVIEW)
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HBBE R aNLETRYENRAEISGOLTRAT AL
(Integrated Power Plants and Network) 2 sE#iFEHEEARY
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ZoHRENBEL
1. »HABEHHERTER

PHEAENRBFERLART AL L - 2SMW UTFRAR P T
Z PR EMHE N RKA¥eE (Snall Hydro-power ) ~ #48HE
s 8& (Fuel Cells)~ RA#E (Wind Power) s XG#HE T2 4
(Photovoltaic) ~ £ & % E (Bio-energy) > B T#

(Diesel-engine) ~ # AR £ B34 #% (Micro-turbine)~ A E£ 4

N

#, (Cogeneration or Combined Heat and Power CHP) % - 4-#t#
EAXTREBESALKRE
a. BB THArABFEFTHANNBAE (CERAPREZ
&) e
b. E#hX ' HFEHAFFEER -
C. RERAEHE  BARR (BA - KA RKGHEE) AERBLER

(B~ RRAE)-

e. RERBE * FAORBEHONA o
2. B EHBRBRE
TRABENLIFMOHI A+ AL REHNFLRAMBE
B KIMITERETRISBESDEBEHEET RS

(Self-Generation) > Esb B TR M — R A B EH > 5 —



HHEBHZEHNERERE L THEEMLHRA
WEMRBHGE N N BIIEF IR LAE TEF X
(Centralized) B ERMEA L BENTREMA KR HRE
Ex¥ -HEARMAPL - ¥4 "TE£ ¥ KX, (Centralized) #5%
ERMELHKA=ZARES !

a. BEMeBARBELE (Economic of Scale) -

b. APy A ;A% (Load Factor) i -

c. EMAHNHREARIE % (Load Loss) i -

ARELT BHEITREREFAE TR, BTEFR
o B 1960 FREGEERHLACHERREZ &M £H -
B AR G BB AR K T 8T8 KT (2] -

1960 SR ARBABRMAERZ BB R ERBUTHGEHRS A
ARERERE A A S HAREEKGREEE 1973 F82 1979
FRREHRMBHAH  EREFSZAZBBATEERR SR

1990 #REHKENF LML AR E G1L %%&ﬁﬁ%m%
TEER,HEE  BIREIHRHLEERF DRI MAERE
Bk £EHFAT > DESBAEEHAA BT HBRRZE AR
YEMET  BABRRKGELTRBERATE B LfReFER
PHAENTAEFUETRAEHERF -
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3. P HAETIHTINNLELERATERZEIEHE

BRAENENNAGESTRETHAE L EHN

a. ERAXEMNHRTIRENREIKBIAL

b. A ERAREER/RBI TN NI FIETH -

c. BRIMERAFEM (Continuous) # B T4 % (Stable
Frequency) °

HBAFMHBRAREAARBARE - X2 TERFLHE

HEk st (Radial) &4 -

RBRAGBEE N A KB4 REGHFHE -

a. BRTUREXEREKR

b. ERBETHAPRE=HEF -

c. BAREEAMBME(Internittent )8 4 $48 % (Variable
Frequency )

ABEHET 2B UENHRET AN AE T GO HERY

@

a. WRENQAFTEHEREIBAT ) AW ALY T S48 5%
Mo AR RO RBENRARDGBERA S REER
e E IR

b RSB AUBENTREEENERE 24 A ARTALET S
LEAREROBE  MBALEE S SR
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a. RETHE EHXNNEE—FTaB MW HZLME 5 —
FERCEEEEBEAROTRER -

b. AMAE EANNEFER—FTORGCAEXAREB I HRAEES
BR A7 BELESRBEENERCMHANERELE -
ERRAACHMAEALNBRINEEAHEN 242BE

C. 4 FRE GNEZIHRANB2HE > A D AAHA
EhAEF2HFhmEER RUWLBEEHE AN G EHE
MR EHREBT kK

RbENPANERBRFTREERRG S HAE N R

A

a. EHNE BHERN RS EF (Substation) &9 4N EH -
BRSUAEAEGEHN2NESE > BERTUHIL -
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BAEE  HERBBHNEEELEILE -
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REEHEEEYE
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BB EERTNAEAERREAREK BX2RRAA
a. Y BERM -
b, BB Z AR hoAL A o
ABRMGHARRTE T S UAEAE L& b B ATH 203)
B AR T 100 ERTRERAEZHNER-TEA—F &>
The STARS GROUP 51 /&3t 4 2000-2010 sF-#5 0] » 23K 5B E /1 &
£ & 2000 F 89 5600MW 3% Ao 2| 8300MW » & L5 R4E K » Bk

EAHNENLBRTFREREACFIARGEE -

%4 UK

1.Yu. Oliver “ Technical and Economic Determinants of Power
System Development ” IEEE Transactions of Power System and
Apparatus, July 1977 -

2. International Energy Agency, Electricity Annual 1965 °

3.US EIA, Electric Power Annual, 2002 -

4.US EIA, Energy Outlook, 2002 -

5. The STARS GROUP, “ A Global Look at a Key Component of
Decentralization ” Presentation to California Public

Utilities Commission, April 2001 -
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BEABFRENZAAERBE—QEET AL RES (2
ERAE) ENARAERA B CHEERAHETRYE > MAZLER
B LB ErEd - REREE - 2L A4 1970 FRK4e > FHA
EBREALBBEEA AR I BB o F TR (ZERLREY
THEFENARL ) LAAFBTLEEIRAMNATH X)WL
B EN 1992 S LB B €i@i8 Energy Policy Act 2% 44
THEMZHE  WERAFAANBEET LS RANRARESR
WEEZRP  RARATEAGCHEENTIHZIRSF - ALBFRAT
oA EN AR HARHEH A BB BERREEAN S T MBBETER
ATI& °
S AHABENIZIEER

738 0 # 2 E /1 (Distributed Generation) " ? &#HE A R
—EE RBRXEPAETETS - N (Y 25MWLTF) BEait
BB TR TRENEE - K- RE ~ T ﬁkﬁﬁf‘?é'ﬁzﬁ
SR EERZERABRLERIEBRLER o AAKH#a (Snall
Hydro-power )~ #%:#4 &€ it & (Fuel Cells)~ B /1% & (Wind Power )
KIG % E % 4 (Photovoltaic) ~ £ 4% & (Bio-energy) - %k
&% (Diesel-engine) ~ A MK KB #4# (Micro-turbine) ~ A%
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#£ 4 4 # (Cogeneration or Combined Heat and Power CHP) % -

RHEASEIREMRN  BAEANBLARE  S2F4aX%

TAHHGLE TR MTESTRHEIRET BREEHETIHEA

SRR AT (local ) BEMHNE  TUAMRSENHE (H

BEARAE)ZTHRE RBRIVEABEREBTHHRE B alb2%3

FIBAREERA BERTERET2NENN 22 3Er A (plug

and play) #9B4& -

ZaBEBENZEE:

RATBEENAALERRE? KMATHMALT ¢

—

CHPMHETREBRAZIHME  TREAPASBRTEIHRE

THE -
ARAHEEHERZS Al BLAP THEATER
RIS B TR - AR KR

HNEANSLEERGRAP SRV EHAEARTRERAP A S

STHRERGREZHE -
A RETELERERRD THREAL -

R GERMEZ R T S

THEATA LB RIF BB EARE BARLELEZ
FEB G RRANHo#h ~ B RRAFERR ©

BLABRER oA EARBTRDY 5 L HR S 4o ¢ BAA



BE - KGRETE -
8. TEEMBECERB IR -
w9~ A E S B
BIEEERMMNEEREZ B € (California Energy Commission)
AEZEN  EFIBBEENREENDE - BFTEE - HIX

ERWEIE BT A

FHRAEAVE (BT) BEME | BLELER| BET
Microturbines (25~500KW) 20-30% v v
Combustion Turbines 20-45% \Y;

(500KW~25MW)

Reciprocating Engines 25-45% \%

( 5KW~7MW)

Stirling Engines (<1KW~25KW) 12-20% V
Fuel Cells (1KW~10MW) 30-60% v %
Photovoltaic Systems 5-15% Y v

(<IKW~100KW)

Wind System ( % KW~5MW) 20-40% v

Hybrid System %

AERFAXRBANCABEER L fft— S 2ARAKE -
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BAA U TN HERERRR S AR AR > 5FEH 2
FHERRESHE - AR BMCBARIES BB TH > BibRA
FEAEREAS BN EA RS AR TAEBE XA AL B
B2 EHABERACREEE TR S CLANAR P ERERM
BB E N2 EEXRAE - AT AAEUEEHF MO E AR
HAAR G EHB AT -

o ABEEAREAA
TAALEI D TCART AL AAAIAAMERD Z X

N BhEE MR BHERFENAERARZIEER -

Capital Costs of Distributed Generation Equipment &4 @ £ 7

Capital Cost ($/KW)
Microturbine 700-1, 100
Combustion Turbine 300-1, 000
IC Engine 300-800
Stirling Engine 2, 000-5, 000
Fuel Cell 3, 500-10, 000
Photovoltaic 4,500-6, 000
Wind Turbine 800-3, 500
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IS TN

N HAENERRERRA

TRABERIUBEENRERERRA  ABARALEE TR

PoAA  BRARCIBATRA  EHAAAEHERBAA -

0&M Costs of Distributed Generation Equipment 84z : £7

B T3 A
(hours of (cent/kwh)
operation)
Microturbine 5000-8000 0.15-1.6
Combustion Turbine 4000-8000 0.4-0.5

IC Engine

750-1000 : change oi11
and oil filter
8,000 : rebuild
engine head
16,000 : rebuild
engineblock

0.7-1.5 (nature gas)

0.5-1.0 (diesel)

Fuel Cell

Yearly : fuel supply
system check
Yearly : reformer
system check
40, 000 : replace cell
stack

0.5-1.0

Photovoltaic

Biyearly
maintenance check

1% of initial
investment per year

Wind Turbine

Biyearly
maintenance check

1.5-2% of initial
investment per year

1. #A A B (Microturbine) : A FHz B A A BMEH

2 S U ARREETH -

2. #tB#5# (Combustion Turbine) @ & —38 R 34T » #aE R

REMmARLER

o

19




3. M A3 % (IC Engine) & & — BRI - 2R AR K BR
HEERRD > HEMRKRLEE -
4. 145 %31 % (Stirling Engine) : 4o R X & # i BF TaE AN
($ 2,000/kw) °
5. ¥# & (Fuel Cell): M ERAMM LI BBARARKR
6. KM% € (Photovoltaic): R—BERHKME > €HEALZ
AR KD RATHEIL -
7. B A% E (Wind Turbine) ' EE# B K NERAAETHFRE -
t~ ERBHARENBURHSHA T H 2 ERHE -
1. B #RBUR 2B 6
LFBRBFBRANRRBLRREENE > BITARE
BB IE - MET A BT B AR ERIIEMMA B £
(U. S Department of Agriculture) - #£/&3F (U. S Department
of Energy) ~ £ £ A& H 4 &3 (U.S Department of Housing
and Urban Development) ~ :E#y2F (U.S Department of |
Transportation) - i&1&2E A € (U. S Department of Veterans
Affairs) ~ 34% /5 (U.S Environmental Protection Agency) »
N EEEEEP] (U.S Small Business Administration)
T T R B o) BB - BB RER B A RRIRBU

20



i BRBHEET A A EHEARBEEEFAARRER A
AR (Bl @ A B #EHE EHE Biomass Research) - b. & —
B REBTENHABRMANERBALEERE TR E cc. A —
EHBNEREERP B EMRME  WHREBLERETRHEHR
BARATIERR - WIMMAHR R BBEREZRAE TN
ERARREEmMAAZTS -
MERREBRBAIRHER LR T EBIEET S
BHZH @ a MFEE (1R - 2B - WELE)  ERKHE
BBEEIHE - TERAP IR LR BHNERKHREA
MBI BERP LETMRIE > THTES24000-b. £ ETH 58
Byt HME ARG ERATREEXHERIEAL AT 10 £
&FTHEE LD 5/kwh ZHB) o c. BARER - BHBUFA AR HH
B REERA P RE B A ERE TR 0 e EPA’S Energy Star Loan
and Mortgage Program % -

T Bl A A B AR BUR 69 BBk
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TABLE) _SIMMARY. OF FEDERAL RENEWABLE ENERGY TAX INCENTIVES
EQR RESIDENTS AND BUSINESSES

Incentive Name i Incentive Type Eligible Sector i Eligible Techaologies | Maximum Amount
Alcohol Fuel Credit | Corporate Tox Credit | Commercl, { Renewnbie $.3926 o $.60 per i
i industrial * Transperiation Fugls gallon !

Solar and Geothermat @ Corporate Tax Credit Commercin!, Solar. Geothernmal 107

Business Encrpy Tax Industrial Electric

Crodit ¥

Wind and Biomass t Corporate Tax Credit Commercianl. Wind, Closed-ivop 1.5 cents per kWh

Renewable Electricity 3 Industrinl Biomass, Poultry credit adjusted

Production Credit : Waste annnally tor inflaton

(REPCY

Deductions for Clean- i Personal Deducti Resyd R ble Fuel $2.000 for cars:

Fuel Vehicles and Carporate Deduction Commercial, Vehicles, Clean-Fuel £5.000 « $50,000 for

Refueling Property Industrial Refueling Property tacks of vans;
/$100,000 for
mfuching property

Solar and Geatbermal | Corporate Commercial, Sotar, Geothermal S24.000

Modified Aceclerated | Depreciation industrial Electric

Cost Recovery Systemn

{MACRS)

2. o W BUF R EAb I B 2 S B

B AT B &S M A EUR AR - Bt &M & BRI T2 (B

22

FERBEEXEBME  RB|ETHEFT R "a BAETREHE

(Microturbine) ~ N #E T RN £B## % E (Internal

AN/ NGRS ER  BER - RELEH o - #HBE - BR- - F

ZIEREEE) AEARE ARMMEAHN I HAENRERABRA

(Self-Generation Incentive Program) X &4t#f % & A4 LR
TEF b wHAEREE €02 H AR E 3TE] (CEC Renewable
Buy-Down Program): ¥ ZRAZMEEA P o Ll BB E S R =18
B2 a &% — (Level 1) B4 4 : KFp4E% € (Photovoltaic)-
A B E (Fuel Cells A A&ASRBH) - RAHE (Vind
turbines) - b. &% = (Level 2) # 45 & : #%# E 4 & (Fuel Cells

FSERASRLHM) - c. &5 = (Level 3) B A - MBRETH



combustion engines and small gas turbines) °

UATF A pe H 2 8B a6 AN BUR R K B30 (S/VAHBY) A

0312001
Self-Generation Incentive Program versus CEC Renewables Buy-Down Program
Comparison Matrix
Sait-Genaration Incentive Program CEC Rencwables Biry-Down Program'
locantive | Sncentive | Madewss | Minmom | Modmom | Musidiest | Musthest | Minknom | inomtive | Muodessn Wininon
Systea: Tachnsiogy | Category | Offeses? %ol Systam | Byswmr- | Wasteteet | Refistlity | Woresty | Offeesd | Nof Systern | Warna
- Froject $ize Sir | Raquiementt | Criterie® | Requind -« Project | Size | Roguind
Cont (fears) Cost (Yesrs)
1. Photovshies (FV) | Lewsl1 | S450W 50% b ] 1AW No Bo 5 34,500 0% No e 5
i
2. Wind Yutbines $4.50W 50% RV W 1" o H $450W 5% W 5
! o less
o i
|
3. Futl Colly: ‘ i
a1 Panewratie Fuei sw | 50% P ™ Ko 5 4500 W% s | 5
o Nonoeswwatis | Lovwiz | S25w. | a0s | Mo | 1MW | ves Yo 3 WA Do | om
4. Micronibines: Laveld i
3) Renewitie Fuel SLOOW 0% Mo | 1MW Yos W 3 23 RA [ Ly
B} Hon-Renewathe $3.00W 0% Hone 188V Yes Yes 3 [ MR N& NA
5. KT Engines and HE 20 W% Moo 1N aw Yes 3 NeA HA WA N
Swal] Gz |
;
4 H
h. Solas Thamsal Y A Nh 103 EY Ked 73 o SLW [1on b 3
Emctric

bt
T CEC proguam Wniis g™ ecs Ky 40y Bogie romat o $2 5 mibar  Corsakt TR wetwe for corrplats teogram ifirmisun

BB MM BUR BBHE - ONBRHRELEEN A ST

%

H 4 A s E Wi EA (B A%E MiZE

Delaware Solar Water Heat, | %~/ % ~135% of cost AR
Photovoltaics, IXRAP #l
Wind, Geothermal
Heat Pumps

[11linois Solar Water Heat, |7 % ~ 4% +[50% Solar A 23R
Active Solar Space|T ¥ B £ ~ 3EThermal gl
Heat, EHFEE  |60% PV
Photovoltaics

Maryland Photovoltaics e $1600 500W-999W [FRE e A &

$3200 >1Kw

23




MassachusettsPhotovoltaics BE &% $5/W T0%% #k=h &
#% 30 R4 A
%, 30%n =%
A%,
Minnesota Photovoltaics mE &L ~$2000/KW AR5
FEEHF ]
¥-2RTF
B
New Jersey  |Photovoltaics, BmE &% ($0.15-5/W AR5 RK
Wind, Biomass, #1
Fuel Cells
New York Photovoltaics HE M~ $4-5/W & 54K
JEEHF ]
¥-2R-F
/M BAE
Rhode Island [Photovoltaics, wmE-~EE ~$5/W PV AR5 MR
(1) Wind IT¥HRPF  $1.5/W WIND ]
Rhode Island |Photovoltaics, AR |$125/resid AT
(2) Landfill Gas, 5000 &
Wind, Biomass, $75/resid 5000
Hydro, Geothermal 4 1%
Electric, Fuell $250/business
Cells A7 1000 %
$175/resid
1000 &4
Washington |Photovoltaics BHE -2 ~20% of cost BERaeHER
IT¥RP % )
AR~ B
NEFE
Wisconsin Solar Water Heat, |® % ~ 4% ~1$2000-$5000 EFRSELHEMR
Active Solar Space|3E % #] E #]
Heat, ¥~ W/
Photovoltaics, Kt
Wind, Biomass,
Hydro, Geothermal
Heat Pumps
BARAFEHSBRBORRET R »HABEHERTEH NI L4

HHMEFNERFSEBE MERIABBIIIBB L EBTEENK

E-BLEKBEAYCRENS T M—4
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. Distributed Generation Sourcebook 2002 Edition °

. California Energy Commission “ Distributed Energy Resource
Guide " http : //www. energy. ca. gov °

. Valerie Everette “ Database of State Incentives for
Renewable Energy - Federal Incentive for Renewable

Energy " -

. California’s Renewable Energy Buydown Program http :
//wWww. consumerenergycenter. org °

. BRI R AN BB A AR RIE 4 T http //www. dsireusa. org °
 TERMARREREE RIS BREEL "2 HXEAR
,’f,ﬁ- 7.

L BHEEMAR C GHRERRASBRAENTITHAR T B

Pk -

26



B HAEAHEN RN TRAKBZ I EZZE

a2

'—\BIJ

anf

SUBENRENAGEBHHAE > BEARETNXIKRE
ZM B - AT RALGME  ERERLLEAEET
BERAREREZZERE  TASBESBAEELAEH IS TE
W T EXERBERARBGREN 240 FREERMC
BES -
AEBRRAG—EMERESEL  ATHERA Ko HE
EN¥EF CEBFARNMETLRBRELR AN (RFSHH

REL) BAFRAHREER (RBRHMEL -APEEETS

q

NG EERE) SEIBRUVENELATAE - Rt i@
PEYRER XX THHAEEATHEALR RIS REEEZ
BE -

BAEETEAUZHE ($2.2/kwh) MBEBALEREEZR

WFREAR GRS EEWAZER > CLTRELERFER
— R EN  ARRREZEFEFHATAHA NI REIHEE
N BREAREZIBHHRAATHE  HEUERTLARA
RNZEHRELEGER Bt TRIFRFEZM T4 RRARHE

EREEE R -
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AR EHNBEN A GBS
1. BBt 242 8
T HRARERRBEESHAENAFZENLE -
R ASKEBZENARPFZHEREN (ERPFPEER
SHAEHNAEIEEHIERESL) -
c THEERSUVENHBRREEAREEZBH -
cTEHSFRTHIUNEH A ZEHEHS -
cHWENREERBEZAPL o HAETHES  TRHES
REPAGTHEERBRSEZHE -
2. BEh 2 B EE
o I FE R I S HMIRERE BT S ER 0 RELR
BB ARAE HERTRHERAN 206-30%2 £ - AR UMK
EHEF A -
BB A LT X AKE BRI BB EDIM -
o BB E A (FlHMEERE BB ERETE
NNANEBR) —HMEAINNECERAL EHE -
RbAPZoHAEHNREHB B AR Lol ? ¥
EERATRERAMERERAEAZMELRE (£4
BEAXNCRELETHREZIMHHFIE  RAPL 87RS
HRAPREANZFIE  IARRARE—BHEHNNAERA
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MehyHhE o ER P RMEFE)-
S Z AR AR RE LR KRBT oA THIA
RIE - BT LERELBRAABRRS
o PR3 R4 H (isolated no grid source) e
o I A RHBHE A @R EAEAHERAEA (isolated with
automatic transfer) e
o 1225 E A B & (grid interconnection but no power
export) e
- Bt m AR EAHE (grid interconnection with
bi-directional flow) -
ZTHREAIIZBHTHA
BRI A EARERER T AL TRE KB LAA M
R ERTAEBRBHERAEAFERE? ERA LN #A T RS
EEERD (MW AT ) $HBMREREL 4L RERZETE AL
HRASAHETXEROZ BLEr BBV ENHBAERE 7 455
HeHBREAKEAL LMW EANSEATAR L%ﬁ%ﬁ%%ﬁ
AL ETHREHEBATE (AFHER REEHKRE) AR ELA R
B ERBALRE
1L EREH | ARHUREALT B RETHAELEZIHS
FERETTAEARE K 0 MARR AT QYIS B AR
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HRmER BRI > PRIASLIRAZH =R E T AT
HoER > EHEERGERT EZMEN T HFE

TEREEHE - —RAGA L TR ABERN
k@ EmEHRLTC 8 R 5 (Load-Tap-Changing
transformer) ~ 4 ERBLBZURBETEEW
BB RIEH R/ ELIC BB RERALES
MRAUK _REEAME ABRHERERKN
REEBHK LGB ABRUHEMEFAGERZA
Do ERIBAEENARBEZEAGHETRR
EEHN A RENLEML  EnYERAGERY
REME - Bl o BB ENHBNERALE
LTC ey Faser B A2 # AT RN EREE
BRAEZBLETERBRVABRE 2L ER
A ERELAYESENER  MBRTH
RBERRHERRAR (WwTHEH) BETRAKS
BUEAHBA—REEMBERK LB T TREE

BABARGAE
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Subsabon’

LTC X
;‘ E«- 1
— IR
Jt [ —
_________________ lhw Armatior
Velmgh”
Ger H

A e Fgoder volage profilke at pead
! domang with DG Lin: O2F

i [ Favos voRags profike st pess

-
g v~ demans wnk DO Usi O
F ————e
——
>y T T el T
N v e & W O T — R e e e - -
L .
Wi [
Fouter

b
Lﬂuhﬂn

- Exaruple of DG unif Interfering with voltage regulation on a distribution fecder. Line drop
compensation must be empioyed at the LTC control 10 resul: in the indicsted voltage profiles.

UL B EENER IR LA T

RRERREERBD - X ABRF_REIT/MY

—RAERCALIELBRE  XBHHAE

g

NENERMERER LS > MABRHA L LB

ERGTH (0 FE)-
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2. R R

—3bC FEEDER

Injected
SUBSTATION ' Power @
A
ANSI Range A After DG
S Upper Limil
K -
O .
> lllllllllllll L]
Lower Limit Befors DG
>
j End of Feeder
Substation Dist
DG A THERA £ RBETR

B stF ta ) ERAE A — L BHATE S B
B ARRBARGE - o AT e EnR
AARERALEZNEARERZ » AEREIHE
THHREMERKRN ©
RRAMAO TR ENFEAZHKELREAFE
ik T B EERRRE TS MUYV B
B (&) 28 ATFRFELIRBE - BN
KM EZ (single-phase 1ine-commutated
inverters) : LAAFE 69T BRI A £ - ZABIR

% (three-phase line-commutated inverters) :
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LR VARIE e TSk B X > R A EA A D
RIEWK - RALTFARANASTRELZHAN
IGBT B #&ia it » AT B B R EAMKN - ATREL
FEWERMIL B AT E A G3IR T LR 4 [EEE
519-1992 4942 & (T H ) 12#A EHXA L E
%E# (anti-islanding) #93A S - B A &F
AEANTHBEVR AR T A ELEHERR
FoAMRALRMAENEE  EEHALMBA
ENBUENG  BHRZRBAECERERE
FoAMAEERS BB E AR B
EERISUBENGERBE -

IEEE 519-1992 ¢4k M i 8

Allowed Level Relative Fundamental

Harmonic Order

(odd harmonic)
<11® 4%
<11*or <17* 2%
<17% or <23 1.5%
<239 or <35% 0.6%
35™ or greater 0.3%

% # R/ | ‘Determining the Impact of Distributed Generation on Power Systems. L
Radial distribution systems’ , Power Engineering Society Summer Meeting, 2000.
IEEE, Volune: 3, 2000, Page(s): 1645 -1656
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3. R

k3% IEEE €4 & €742 % (IEEE Ste-100) #E
BRI T A T ERE QRN IEEIR
F (HZ) #4160 FREA M AERILRBHOR
Hoe EERMMXT oA o BREME BN
TREEERPIME > o BBERZES A RN
BLR B R o b JEBHAMERIM - BB M TRES
P& s ) POt > Bl SRS R R 2 R AE Y 0y
B - mERMBAOEIERRIRA A RAHES
FRAREHER RERELEFRRGEE > A7
UDABBEHNEETRRRBEN 2 TR

B MARMSBAEAMERTHELT ‘a. X

BT KGR AENUETRRKRGE

Mt h RS E > MERRLEHEREHY

4-10F—R - b. BAHE ' RAHEERGB L
RAoRBR A 3 RT M A 0 AT LURGR )RR 4
BB EERGEBEARRL - c. WK

B EEERKRME eI RNBRREERE LA E
BBOTHE AR ERSHBRFEABLR
ERBBRIFSRIEETAE > M ARBRARE
WP o Ml F B K K R 75 B 4R A RS e oR
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RABMHRBABE (HlwBR) CATEES
MER Z ARSI o d REETH o RRE
BEMABLBITHREHEE  THITREEFRAG
BA—ABGRE TS - AT 5 o) RAEE
BRERBAATR  EXRHBERAFRIR
UTFTRAEREERAET 5 2WTF > #4£ [EC

HERPDLREN - ERKFREPBRAEE » &

RN HEFABEIMERMEDFZFIRBL > 2
FEORAMEEREHFLERTEQIRL

CEL LT e

Lighs & } Arc Spet
c Retrigerators, eic. Elrvilon, €t an:cu. w rﬂ\en.
<. ete,
o
= T § T 7 1
) T T 7
v -
2 ¢ : i ‘ !
‘: . i3 |
% [RE I
w v
° ——
> T 0 |-
- i ! : S— ”
L ! : | LiL
1] L . e I 1Y | 1 k] « b 3t I BB 23 + & AR L
Per Hout Per Minnte Per Second
U 0 S A 5 1. SN UL B N S N W
Fluctuations

GE Flicker Curve showing the “borderiine of irritation” {see [EEE 519-1992 for
further details)

4. 483 TREE  ERBAHRBELEFG IR T eRMH)
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EREER > MENRRA KL ZBE IR
REECEREE - A THROEHR O
BB EREWERENBHELRZE

B > THATBAENHUEETREA T
L5 e B8 B (breaker ) ~ 8B &
(recloser) ~ 2B % (sectionalizer)
BARENS 44 R e B ET R B BT B X BET R
ERARMAE - ARHAE - UAHES
FRRESHEEERERRBKR (T EA
R ERWREH EHBRS G HAED

ENAE R SN A

AR X CRGOGER S FEEN

Fault current into shorted bus terminals as
percent of rated output current

100—400°/o(durauon will depend on controller
Inverter setting, and current may even be less than
100% for some inverters)

Type of Generatos

Separately Excited Starting at 500-1000% for the first few cycles
Synchronous Generator and decaying to 200-400%

Induction Generator or Sl 500-1000% for first few cycles and decaying to

Excltcéieiy::tl:;onous a negligible amount within 10 cycles

43 % * ‘Determining the Impact of Distributed Generation on Power Systems. L.
Radial distribution systems’ , Power Engineering Society Summer Meeting, 2000.
IEEE, Volume: 3 , 2000, Page(s): 1645 —1656

SR ERMRGE  EAEN BB EAHFAL—RELAH

36



W TR TR BRI (Lo F

gl
ugp

BlAT= ) ERMBUBEHE AN _REEMA 5 —
%%%’H% ﬁi%ﬁ%&@%ﬁ%m’ﬁ
AR BT B — A 0 MEREZFE

BB RAEE o

Substation
\ preaker Fault Q ?

—%HE;* /

FEEDER

Lateral

Th:s breaker
also trips!

FHAEETRE AL B RRAM

LT AE B T e ERER (W TE)
RNEMM EoRAETARBZTRRLSE
I TR B BRALARE SRR ) B E A Rk
R E > IHBIRBEAFEANEL

FERE AR EN > BARAREEBTR

R B E A EMNRL -
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Substation
\ Breaker DR2 Auto- @

Breaker
Auto-Sectionalizing

Section
Switch
—-3 Fault ) - _J
—D< i !
switch locks open
when logic is confused Latersl

e A B TR

6. EBMERME MAEHERLTEMT  HAEELI AL
BAHE > B EEn BN Ash oK
KEN BEPP SRR - MBRREENEA S

T2 ERHER > WHHENAAZILERRER

TrIREZGE:
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a. THEBEREEERALTE (TaHE 1 Spu ik
L) BBEF BmGEREANNARAL 2R
B e
b. 48 kMAREREPoRAEETARRAS T &
AP FEN BRERE AUEBHHBREE
AN EEBREE  UBEHLABFTENT
B REAAFAEEIRB S —BAETRL
LAEMOBRHERmAALE ALRENT
BREBMETERPLFEH N H%ME EFE
NERERFHER -
C.HEANAXZY EmTA AR EN
MR AROM  FHEELTHREBR BT &
BHERRAATE - 2E s RATHEHREY
Bf o e A — @R T > wib iR
THDAGBAEABE AR
W Bk BIRER R
RENBAEBEBEHEST eHARBAHELEZIEEY  Ritd
e B L ERERREEARLEL - REFBLEBEIUXE
ABEEERD TS AT ZREAKN
A BEERANFERLARY  THQNELHM OB > £
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BUEHREGTESE AR LA LI BERTR

&R LA -

b #EBR IMNHEKLEART  THXABEHMTBR » £ 5

HEEHIREFTESH B > BB LA AZIAERER

TERTHE -

CHIZHENBEART  THLABRMM T - £

HUEN KRBTSR WEHAERE LA AZEARRTR

BT resnl TR reE -

HFAELEMME aNEREReRRATLATE HERP
BREANAEME EATRIRI LR 8L BN REFHAHAR
HREFREA LS BARAEHER L FARNAL T ¢

1L ASREELE RS T X GEHRAERRBEREY

Ao BB ABRBEEZEY > BHNEERARAREHAZ

B BEEBLBATH A2 RLEHE HigH 5 X RA

o F

a. ER - Akt A B E TR LTENAE ’ﬁc»

MART4 5l ER - amE i X -

b. ZRERERXRA - EHRBEFX  HAEREHNEZ
inverter I B R EHEHT SR E=RBRKIRE
B2 X AFTAARLBEERB LT R TFHEZY
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B EREBANERFHZ ZBEBREA TR N2
inverter & % °

CHREHLERENX " REGEITRNETHREELRT
%o 5l BRERFK -

2. XS B R B AeR inverter 24 A LRI F2Z T
% FELTFIERRERIG T ARBRAEREY
B REEBREZEE > Kb XA RALT

a. JAEGBHB T XN ETREEE ARSI H
B AN BB ERFE R ETABRAESSE
BEREBAKEBERAATZHERL > RPN ES
FRZAL -

b FHREN LT BERRNEENRLABHREALES
29 BBMAEEERGM  RETE - TARERYE
B2 H N FEE—F X BT RBEHBAE — & 48
EREFGI R ERBANEN G H B B UEL — K-
C.E8MENLEHTN  FERBME TS .%%ﬁ%i@,ﬁﬂ'tiﬁa;i%iﬁ
2% BBMARRERGN  ARKTR - TAREEYE
BN SR XAZBERBEHBNE— 445 &
BMERFZEERGEAT NG HEL A EAE—K -
d. B ®REEH T X BER RGO (A2H) s LAY
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AR MHERKREAEZEL A TEHREN B
REEZIN > FHEE—H X2 B EREHBNE—Z &
A e S S A

3. 1&gk A X (Transfer Trip) : BB B AT KB T

Frerss SABMEE  BE—RRESHAUEIGE S K

KRG Tast 24 -

ULt HE AL BRERT  RETETHEI AT £
ARETRERETIHNFRERAEBYRT?RELAEREE
BATRLEBMERGFHVELRT

423 C. L. Wagner, W.E. Feero, W. B. Gish, R.H Jones % 4
43 2 % % % 2 RELAY PERFORMANCE IN DSG ISLANDS # % #&4 ° XA
FIFHERERBEIRTER FTHREXAGBARERESH B
BERGNS ] KBLBAGIHAVENBEHHRE -2 LB KV & &
3R EMIAR - 3. BT A B LAARF 25%-500%5 THEAE -
4 LBEVE—GRBENAZGRE] REALTRELZ LAY
Ao RARBER/MEER (OV/UV) #E TR - S8/ (OF/UFj
¥ TRz N [BERMAETHEREMEA 1 IPU - KERR
HEREREMEA 0.9PU ~ H4AMRE TR C{E A 60. 17 ~ 1&IALRE

TERETES 5.5 H2) TEAETR £ R 4% !
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TRANSFORNERS R"CLOSER gank | =8
288V E “IBGU ;E
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LBAD  guynt suunr e

1HOUCT1ON CRPACITORS CAPACITORS ' I
HoToR
LoRD

Schematic of Test Circuit.

LOHD LORD

EBERLIESER (ZA -EH) - ABRKNMRERSEAE
WH R WEUTEABERRAEAEEAETEL 28
1. ¢ EREEH4 £ 600ms AW 8% > 4o RELAY $946 A 2232 UV & OV

AR gk TH :

L

NANAAARAAAARARANANARARANARARAANANAAAAANAARARAARAAAAAANA
AR AR A A A A A A A A AR A ALY

AANAAAAARARRANANANANARAARAAAAAANARARAAAAAARAAARAAAANAAN
R AR A O R R A A A A A A A A R AR L
nAAAAAAAAAARRAANAAAAAAAAAAARARRANANAARARAARANANAARAAAAAN
A A I I I A A L A L e AT AL

T T T T T 1
1o 200 200 400 sos BoO z00 800
TIME IN MILLISECONDS
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N -] N o

(Illl'lt\‘lll]

<
o

n
1
~
i

1
-
0 -

‘oo $52. Wwwndnwsnsa holondandnocapncltmvith
ot 1 Maximuon voltages: R = 1.39 p.u., B =~ 1.4 p.u.

C-llpu

2. FTR4— AT 2548 (Overfrequency ) #£0 » sy 384 IR E 5
EREME ERd » N RELAY $11EF 2235 » BEEHERL
FEEREERAEBERERAREGIF LR ETHBALTE

§ﬁ’VFHgfﬁﬂ ai.%? °
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ﬂ< Il< b<
I:IGM e N o
lIllI'lll‘lLll

i Wil i
t' "‘“lllll l‘!l!" |lv‘|l||r‘;|‘1‘| A l"”ln l‘ [{PCMM

i n0RAGRaRAAL
‘l‘l'l'l'ill'l]l|l' l'"llv'|ll '|‘r‘|’|'r‘gl|lr‘g'|'p' lll A l'[l'['l i "1

l‘ltl‘lvl'l‘lll'l"!lll' |I|I’ l‘l'n‘l‘l't‘lll t‘l'lft'llﬁl'n' ‘l'n!lll'l|£lili‘llI'I'l|lli'1 |l't| ‘ 'l|

L

1

¥ T T ¥ T T ¥ T i
L] 100 200 o0 400 [-1-1.] 8oQ r00 800

] TIME IN MILLISECONOS
Fie 5. Csma $20.7 64 kv induction DSG, 12”kw load, 100 kvar capacitance,

Wye-wye step-up transformer. Maximom voltages: A = 1.52, B = 1.63 p.u.,
Cw 1.69 pu.

S TEABTARLERAT  EA-—MAERIERRRN  2FiF L1548

THEABERAS ARDTHRUE LR i E%— 88

CREAMERER A THRRLTER e HY » BB REAAH

EhEBERRMBMERERE -

-4

AR AARARARAAARAAARAAAAAAAAAAAAALAAN
A L R A R e

-2 -~

1 11 1 1 i L] T 1
0 0.1 0.2 0.3 0.4 0.5 a.6 0.7 0.8
TIME IN SECONDS
iquce 6. Case 122. 64 Jw induction DSG, 12 kw load, 268 kvar capacitance,

F.
and Sstep-up transformmer,  Muodmem voltages: A w 1,29 p.u., B8 = 1,43
p.u., C=_1.5 p.u,
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BRELTHERARBBERBMEUATZEE AR RERTE

ARRBRELA BB EERK

. ZaFE ) BHAENE -—RBTRFEEETE (OV) wRARER
—BBERRECERLMEL L IPU R EHEXHRALBER
REETE > BN BRRZIRETERCES 1.3-1.5PU &%
BRI 2 R TSR EEA 1. IPU -

2. ZRYESBHRENKE - BERERAEETE (V) REEA
0. 9PU

3. EVER—BESEMREETRE (OF) %244 60.5HZ -

4, 2V E%—BERIERETE (IF) ®e4459.5HZ -

5. FEEEHERERS 10 cycle RATF -

B

PHEBENAWARGATREALZOF (ABHER):

B LS BAE BTN REN R AHF S HRYF2

¥

i

R BEER-FHEELZREARE > —HHERBRAERE > &4
—HRBAR XL RFE o BEHRT R TIZAHA
1. #F4g Eeysy$ ¢
a. FEETFRFEHMZER  BHLEEH 2 GHNME
R TRAE "EHEH SR RERERKX R
RERRBEHMR B REIHATINRTL S
gh o RANSHAE N E S (inverter) A LB
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e ERALENNNERER W EBIMAATEE

B —SBNHZ B E N ERAAH 8 @

n\-

BHEFREEAETBRRLEE  BX—AMA Bk

D -

CENBEZEREARA-RERBRSBAEES

EEXIRHEUHARENSE  oRBEHEHER
B AT ETHRMTET R F % inverter T&
#8 IEEE519-1992 M kst > BT & TR - 5% -
TR AV EXEERA -
EHMRARBREMITRZ LGS LA RAFAE
F 2B TRGEHREAAIHE  RAT B LHEH
ABRmERERE - AEWNMERFHEZRANZER

THRAENS LM EXZIBRETRA -

2. MEMRFLOHF

a.

AOMBERRBE  SEATARETERAAS
ZBH 0 HEEANAHIHAEARS TH > Bt
FERABENMEARRTIRMEAER > ERAP E
A4F  FIFHERETRNZGEIRS (Z2ATEE
ZEEFF) ¥REAQ AL RBRABSHECHE
NEGBREAR P ZHE  MITTREEZARE -

46



b. PHERRMBER - H I AP HBTAEERE
EREERARAHORRARAEESNE  BEXF—HFX
AL o

C. RIRERABMBER N EHNXARBEEHRAL S
AR—E " IR BREBRSBBESEHGRR
NAREZTER (LEXRBERAER ) mLBERERE
BX AR PNBEEABRZFH LIRS HEES
$E5R—KAE-

d H#ELHER  ALTAXNZRESPHAEAERL
HZ A RERTERAL (BAFHR) RFTE
FEG I HABENMNME ALEALARFA
FPREHENEALAG  RERFAPLPRBBEHYEE (B
ERPTERATHAEANRREBBLIEANEE) -

e. RENHBMERRER  ARVFFIREHB P F
MEEERREY  NAIALEREENEN N TR
EXHEBRRRELZESHMEGH - EHFLRFYE
BRENNAMERZGERE  RTEHAMGE B ¥
HEARERLEZER -

3. Bz uHF
a. ZuborEt aNERELEMNEN B HILERA— > Ak
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A EEBBILZIN » THET NN BRI
ERHB - AL B GNLHERI > RE]
CEFBEENEF ARG RENFT -
b. EAXAEREhaa B EAEHFURGHE
2EECRAIBGREEERA UHRAEEEA A (&
HERABE ) 2N EE A £ RS 53-200/kw-£ 2
ER - LBERBBEATHNARARFER P 43
ERELA - NI HACHELEFERSHBIESN
RATARNT  EXEANNHRBAKERE (34
$1.5-2 cent/kwh) AR ITREZRMELETL T
Sl Z BHR -
C. ZRARE ' AAMBBRELRHAHAATELTE
FRNE BB EANEL LR LB EERAEFRE
WG 3 o BB AR A o
d BEAFTEZR N FTBRHBEEFEZIEZL K
WABBEAZARNEAH - BbF & A HHA
EHEAMBEABLRARRZEA -
HBeLE LRI BTN HBERER  6EFLERE —F
R URESHAEEABRZER B TH O BEF > F—TR
THABENHBRERTERT R SETAAPHMZEEREF -
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FoRERBAHBEEA L WELEF O HBEENZKR]
N2 HAENRS AHREREEZLE - F =R E: B
TLEEGILZHEERAEFTAP ZMRREE RoBAEN TR
AR EEHREAREREE BHIUATHEERLAR
ZERTHREURAREERZI IO -FORAFTREITEZAPL ¥R
BE AP TRABLHNERAEEEZFHR -
A BREAGARTEBRZT G :

BERMRB O UAES BT LORR AP T H AR
B eRARHRERATIERTASK > CLEMBETTUNRELS?
RIFEAE o P & B Ao & PGEE 22 3] IR TA2 645 3% 84K
FLLERHEAOHEART  LABFHABRE MALHBATH
ERNAGEZ U EIRBRE  ATEAAHLALTRE B
BE R EBTOEE TR H R ABRETRATENFAT
HRIBABENWARELAE GRS » SHATHFLE—
CREBXIE EZRERMEFTHERE  —CCHEETLAL
H PR B

REBMBEAERE—FHNE  pTEARESRELA KL
SHABEARRSBETEE - BXAFHINF Lo HAES 4
4o HE# A B E 4% (Co-Generation)~ ¥k i E 4 %4 (Fuel
Cells) ~ K% #% € 4 % (Photovoltaic)~ BRAE T 44 (Wind
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Power) & Z#AWANERE 4 %M BibiERAE TP R HET A
BRAL FARREELZANIUEEANTH QG LE L& -

THFEIRBENGBNEELASL > EETEERAURKE
ARNARBERERECRP - EENRNARBEAURETHE > 3
HEHNRERNERE  ROEHESHVEA BB E R
FHERBORFEN2AM/E > FETURGHETREE > MA
LA P ENRFREEZIRE -

B A& Kenji Okuyama, Takeyyoshi Kato, Kai Wu, Yasunobu
Yokomizu, Tatsuki Okamoto, Yasuo Suzuoki # 6 1 & R4t bk
B BEAT —BAXERBEFAER > o ENEHREL
GhEF > BAFUEE EMAKEERRTASNREFHANER
#HE -

AEB AR H 27KV 8 T4k - 33K & 6. 6KV B 4 soridé
A B (BUSES) #5314 B IMWRA A a8 BT A28 8
A 1OMW - 235> 6. 6KV BT A 4 - EBRADAERFTXETAH
R+Jx=43.56+j139.5~ 0 £ H# 0.95 - A EA %ﬁ%ﬁ*&tﬁ"&«ﬁ
#E(BUSES )#7--#14(DG1-DG8 ) AN # X ENXHTEAL 1. 5MW>
THAEENZBBETEAH LN Rt BEERT AL A H
#5--#6 ER#E (BUSES) A RX EA BT ALRE - »HATH
PR A 24 EM A B H T4 (synchronous generator) 2 7%
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REAFY BNVEZRELBAFETED/FEIMSKEHN &
B 6.6KVERE A Sike@n LR EE T A4 (33K R EHEL
#B) masRBEAER (DGI-DC8) HEM R EHEH -

K1 BAABREEIBEEENE TR BB IRER
AMERM - AHFABREHRN > SEIHAENEERBL TS
EACZEMREARE IV &3 254+ B25HE8% > »HAE
NBERIWELALYE  RPFEEEARELAIARAETETE

ZAAREREL24HFE TRRTIHIVEAH L ZLEHEE -

| gl )

I eemew- 71

! Fa( N :
Ro(1) : : I
A

- controller

#n/
Fy(1) : active power toad in #n

R, (1) : reverse power flow from #n

AT A EHZE B L Spn=FntRn F £ X &7~ Fn X%k
EhadEz &8 (active power load) *Rn KA B ERIHEZE S
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(reverse power flow) > TEETEE L EHEHENS ARTA L

AR ENFERE L RBRIARL RN -

~
-3

IS

aive power outpt (MW)
ja

5

time {soc)
active power outpat of G

freguency {Hz)
8
L

59.0

585

s80 -

515 ° el

3 a3 10 15 20 25
time {sec)
frequency
Responase of distribution systeni without information ex-

change

o LBEEFABN T (BEFEFTEH) 20 #ATHETHK
HAKZEHRLRRE L EERREWBEERE /0L > R
ERE BB EA 246 BRHEE B 2AA KR Tn (B FH

FE) 2o #HBEAETH > ARERREWEERITAG0E  #
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BELEPHBENZHHC BRI H - BBLERETLELE
MWz SN REEA D Tn (BASHEREFH) 2 D61 43R
ENBHEHEY HAEHE-BRAEHE  BHRERBETARKER
iR (ts) A ts=20.42 # B R AW ESEHFTHRIH LT THAE -

KR 2 T RAVERSE LR EH MM A FARK LB
SHAFERELRER —HrRwaE  BBEEBEELSHET - A
BERBRAXHLEN D BEERIRBSFMZIETHEARER

WML EHES o TH

Example of DG’s combination (case-1)

SRR E HBEEMZEH B A Spn=FntRn/2+Rm/2 F £ X &%
Fn A& EmR¥kz &8 8 (active power load) ~ Rn K.k & BE Bk i
2 & 1 (reverse power flow) ~Rm X% H— &7 HAENE TR
B ERHEE E 2 E AN (reverse power flow) o T B BAFHM ey oA
EHHEXEHBERETEH A FREET  ARTALANTEE
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EHHETHEERBERIBEGGKRA -

controller

Fo(f) : active power load in #n
R {1) : reverse power flow from #n

Setting of active power output of DG in the case of informa-
tion exchange
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active power output (MW)

girne (sec)
active power oxutput of DG

7.5
e (sec)
Treguoncy
Rerponse of distribution sysi wikly knk iion sxchangs

BARMERIZKI ] Lo > B A EAEHTH DS 285 H
o AEBRABEZUE DAL I0DNATFHAIREENEE
MZEEEA—HREERBETTR N HAEEAFEAB LR
RAEEZ TR SABRFME (ts) £KkD £ ts=16.47 %> %v-}iﬁ%ﬂé
Rz KN 1 iR 20% 0 HbARHRETLAAZBELE -

BUALERTHRATRZENASKIBETEE  RHBRARAF
HENAKRTEEOER h‘%ﬁaﬂ%ﬁ%?ﬁéﬁi%%ﬁ&ﬂﬁéﬁéﬁ
FHikz—  BREEAHKLELGEQE P HAENNE 2 EF
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WMEMZ BT A% AT EZHEAEEANNE - L THAREERZ
MERBETERZIRE  ABBAKKRAATRARTII RAE
FREEMEF (tbdoRBAFE ~ wRAD S UXENFERE
BREBEXRALERE ) AFFAGTRATIT ETRAKET
FE > SHRAFEEREBXEIREAMNBY - BERAFHRAA S

o FETHERHEREARNZERELRARYER  HWEARE

Bk

hNa—ERBH -

&y
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10. 6MEART HRE D * HPRETHBAAA L L HBRE
R AR

1. 68 EHns AR " FUBERN WAL LFZHMTR
;‘gg e

59



d

VEA

&

HE R 2 RS

L

__\é,l

nu}

BANHABENZIBHBIHENNNARBRERTE RE
ARABRTRGHZIERBGF - TN NN LB NCHEITE—F
BEFR —HERERBLEETHERAPHE  F—FT ORI TH
RENWANENABZHEE - BB EREZHRT  EHAT2
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PRSBBEEHERE ERERAKEE HAHEIHAENRE
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=~ ZBRHRPFERMTRE S 23 (PGEE) :

2B 2L FLEHE € (California Public Utility

Commission) R A-F# KM AEH 3 (PGRE) A5 EIA A £ A » ik
REH (SBAREBREE) £F37E RULE 21-GENERATING FACILITY
INTERCONNECTIONS RMREEH N3 A P M 2 A8 £ 7 o 4 RULE
21 TR EMAEE  RENAAREEZEHBARZIAET
$AR B BB EZIBE BREFME—FTHEZLIHAEES 1’#%
B ERHMREBER  BURKEBERGE - AT HAEH
RATREANE (PGE) 5 # AT NTHATHIRAERELR
2 o

(=) PREHMABEETELWAZHKES AT =48
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1. ks AR N % E (Solar and Wind Generators E-Net):
RE CRPFERVQEAXABE AREEFTLL -
BH cHEEIMNAT  E&&THERER -
E-Net XE% A :
a.Standard E-Net : £ R AR INAHER P L EZH TR
2/ 10KW A F o
b.Expanded E-Net : R¥R P K EXHERE /7 IMW X
ToREERPRDAUHE - TEXRAPEK
B2 EHREE AR 10KW 2 B 7 1MW
AR e
2. &% E (Retail Generators) :
BE—HRBICEE APAERIQEANNANBE E2FXHES
HxZEREL4 EHEHEH -
3. #% %€ (Wholesale Generators) :
TE CBERTHE BEHNLEEZRTLL4INTL AL -
(=)~ PHALERAE
1. StandardE-Net:a. —tr A ¥E2 ¥ H L > IABTRE—HRETH -
SHBEBER  MEATHREEXFEEHE - b HBWHRE -
c. 58 N ERRM > B ERM - inverter -~ B K -
MR E XL - d ERABIRBRENE RS RBREBR
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BFMRce BREE [ EHAFHINEE -

Standard E-Net ¥# %2 H :

i
Cuttomer | Intercomection lF-aHthg i uumyawm | Engummga ]mv
.

Services Customer Billing

Aamaffnr E

= v

PSS Intarcasractids Sernges - GIILTIOL
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2. Expanded E-Net :a. — gz @

SURBEH  BEATHARTREEHE -

SPBMERSRR -~ MM F

hA
25

BT E

b. B R E - c. B4R E

BT HRHITR

FaE AR

EY
v

RTHFERXAAL A E

BHZABREAE  RERREE

27
3. 1.

ERB W EERE -
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3. Retail Generators: [ E °

4. Wholesale Generators :a. B EM B FHE > LAATHER >
PHAEE - BRE ZRERTEEMBERLES - MM
RETHLESZRHBEE TN -b. FEE > REQIAT
PZRART - c. BERMB IS -

Wholesale Generators ¥ A#£E :
it of WO e e
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(Z)~EEF A
EE%B > —FPGE UM HAEHZEET =AM EIRBP

% (Initial Review)~ # % (Supplemental Review) ~ #fE# %

(Interconnection Study) ZfEMEE > 22440 T

AARERGHBAILZ

-

1. %% (Initial Review) #E—HL B &Y
BEEER L —FoRE ARG AR RARTAL
a. RE;HEHETEZFFHE/HB (Sinplified
Interconnection) Z &4 -
b. RENHAFTEXHFREN MR D B RE Bt & &bt
B e
c. REF B IMEHBA AR » RAZHHHART
d. AR 10 X - HAS800 T -
2. 4 % (Supplemental Review) s — H B 64424t 7 AT 2848 ¢
a. —ihRE (REHAE) REEHGHAEZELR -
b. HEAEHBARLE R RGBT ZFREZ
c. MEER 20 X (B4EeER ) £AS600 T -
3. et % (Interconnection Study) #F3f — BB L T !
a. BREBRERHAE -
b, BRIFHEAR -
c. BEHRBIFE -
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d. —RE TP -

e. REHAR (AHREHEMERB) -

f. ERGE -

g BHRARHBRLE > FALH000 T -
4. BEH2E

% (Initial Review) ##&H °

Initial Review Process Flow Chart

[ Agpiicant provides campleted spplication ]

!

Yos
I 1. 13 the PCC on & Networked Sacondary System? i——p
,‘ No
Yes
I 2. 'Will Power be exporied across the PCC? i.._._b
* No
3. Is the Interconnection Equipmernt Certified foe the: ]
spplicabon? of . No
Does the interconnection Equipement have -
henim FGRE approvar? hat
,} Yes _E
-
4. isthe aggregate Generating Facility Capacity Ho =
wﬂu‘fm%mmnl%dm . %
Section pisk: kad?
#, Yes %
Ho 0
! 5 [$ the Starting Vokage Drop Screen met? E
[~
k{ =
vy ™ z
&. ks the gross G it Faciity Capscity 11 kVa or
lass?
‘ No
Mo
7. lsthe Shoet Circuit Cutrerd -
Contribution screan msl?
4_ Yeos
Na
[ 8 Is the Line Configuraix P
met?
Yes Yes L
Yes
Does Su; mental Revsew detenmins requiremsants ? }-—-) Ganetats
; i i Fndkgrng
' :
Ganerating Faciity qualifies for PGAE provides cost estimate subject lo
Sieplifed interconnection and schedule for ‘“"%’:’:’.‘L‘g’:
| Subject to PGAE's Requirsments Interconnecton Study req

TRPEFBITRREBZPFABRERE  FEAZERE
AREBEFPRESEBZIARE A 8BRS -
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1. Is the PCC on a Network Secondary System?

GHIERA P EESRBLE A RAKE®EE P (PGRE

AP ARSBETHE  BANERE _RAHBHEE):

No : #EANTFT —EHRAE -

Yes : B| & A % (Supplemental Review) #}3 >

RAaLEpREsd i EBLEaERE

EEHAURELIATRIRLELE

2. Will Power be exported across the PCC?

HHEERENMEEFES RSB ELKE L

Yes : Bl E A% (Supplemental Review) #13E » B B4

No:

RBECEFRAFARLEENERERYL RAAEELEE
BEZRANRTNARHBL2AIBESL - ThERDE
51 (reverse-power) A% £ B > A BHER 2 % H
£ -
AREFEEENBEERT A% METELXLAL
BT 7l — ey
a HEREEFENRLEEZRELAL LEERAEAN
(reverse-power ) {R# £ F » #qNFEHS, R
Lo R REAGBELZ0. 1% 2 BFHRERA
@2
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b. #R3EH KBEAE N LB A RE S (under—power )
FBEE BEANEESRB L - RETEALRADY
BERBEAIZIEN L BRI RERLS 2

C. ABEBABEMRIEARY  EERIBEER

FARB FERBERBENBELZ2 % RAF2
BEFRAXZO0 % LR ELCBRUELREHA
B g -

d #EREZE N0 %EZZHENEH -

3. Is the interconnection Equipment Certify for the proposed
application? or Does the interconnection Equipment have
interim PG&E approval ?

FIETEE BB RTFERE (LARKEARA)-
No: Rl 7R ##= i .4t Bt > % A48 % (Supplemental Review)
o R AR R B F K AT T4838 PGEE 4% 7T B PGEE R
PR EVELR I &L £ A U
Yes ' AT — £ > BBUABBEIXFECLLARTF)
RELARE -

a. BRANREHEFERER -

b. kB EREFERE -

c. A2 ERAEGZTE -
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d. HERHEHFEMRT -
e. FEHLBHEREN -
f. wEHERA  ROENHRERERFTERE -
g WwHEER  BREHNARERFERE -
4. Is the aggregate Generating Facility Capacity on the
line Section less than 15% of Line Section peak load?
U B EREERT INEESRER  BERKER
Z 15% -
No: B R %40 f§ £ 68 - F A4 % (Supplemental Review)
R AR T H AR EHER o ATIEH -
a NEEWTRXENWARTLAG HEAAZEER
HEFAREREBNZHE -
b. KEEMHIHAENWABRT L4 HALZERR
UEEERARAEBAZIYE WEME—F 2HH
RIEH]
Yes : AT — @A -
5. Is the Starting Voltage Drop Screen met ?
EEMBHTIRBERBTHEMRL -
No: B K %540 i B4t 8% - & - A4 % (Supplemental Review)
HFg e
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Yes: AT —ERE FREFERIFEREFAEGRAT (£
R0 4% 6 52 SR /DAY 2. 5% ~ —RARI BB L SN H DY)
a BERHEBBHEART  ENRIPNEHRHELE
BMERBEE -
b. EAKBMENEHE Bik EAARRNERSE
6. Is the gross Generating Facility Capacity llkva or less?
FEr A B E¥HE R T % Standard E-Net 2%
B oo
Yes : #AT— M4 > BBEEHE B E4 5
(Simplified Interconnection) Z &4 -
No: #EANT—fERA
7. Is the Short Circuit Current Contribution screen met ?
FIBTEBERLBERTHERL -
No: B & 4 F= i £ 4+ 5 - % 2 A48 % (Supplemental Review)
Yes : AT — @42 > a8 EHk (Short Circuit
Contribution Ratio ) %ZAF A THMBEMRE -
a. WELERARTERZSEMER HBHNTTHRY
R ERBI o ABRE G ZHER=AEHBTIILE
(SCCR) F/hwadE#0.1-
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b. #EEANNLRIETERBSREMER  £E5HE
RHEB LR LAFARINEER TRBEES
22.5 %

8. Is the Line Configuration screen met?

FIWie 0 2 B ERB — KGR X AT AR

s

No: Bl 440 £ B4 8t - & 2 A4 % (Supplemental Review)
ik i

Yes : i@iB % & /463 £1ett 8 (Simplified
Interconnection) Z 4% °

BB T X

Type of interconnection

Primary Distribution 1o be made to

Line Type Primary Distribution Ling Results/Criteria
Three-phase, three wire Any type Pass Screen
Three-phase, four wire Single-phase Pass Screen

or line-to-neutral

Three-phase, four wire All Others To pass, aggregate
(For any line that has such a Generating Facility
section OR mixed 3 wire & 4 wire) Capacity must be less than

of equal to 10% of Line
Section Peak Load

ALARBEFAEBERTARE  HEEANBEERK
(Supplemental Review) 4 %t#F3E M (Interconnection

71



Study )’ sbB§ PGRE € 540 R P REFAHE > W R AR &4 %ot
HER AR A o
EALPREAERGITAMNEE  RELEE 2 THMRERR

HBIE Y FREME—TAREN  ERUERBEZEHEGILR
A2 0 RRBEMAERRHBBPRE 2 £ 5 -
(W)~ A%GBRE -
. E¥ERTAESHE :

a. &g (1lkva T ) R 120v 24 B R A4 © 106v-132v

(88%-110%) «
b. K& & (K% 1lkva): T HMRE » &R K 88%-110%E -
c. TRGHFRTEALME (R 120vBHERARY > £ib

TRLLBHIE )

Maximum Trip Time

Voltage at Point of Common Coupling {Assuming 60 Cycles per Second)
Less than 60 Volts 10 Cycles
Greater than 60 volts but less than 106 volts 120 Cycles
Greater than 106 volts but less than 132 volts Normal Operation
Greater than 132 volts but less than 165 volts 120 Cycles
(30 Cycles for facilities greater than 11kVa)
Greater than 165 volts 6 Cycles

2 BWEMS  BERHBAETEN AR TEMBE  FHE
IEEE 519 2% (E&EMA %ATF) -

3. SAE la JARBEEMESL (1lkva) SEF B & 4 59. 3~60. bHZ »
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Yo A2iB 10 £ P9 R BAL ©
c. ARUBHEMESR (llkvah L) THHRE » BIETE
3% 59. 3 & 58. 0Hz -
. ¥& 4K 1EEE 519 R a2 (BRI ShA T ~ &R3EH& 3%
UTF)e
CEREREN BEERBEERERZIEN 0 LANR 0.0 BRT
I EREC BESFERENIE TR LARERNHERR0.9
AR R R AR
RGP BHE 0 LA AKER CEREBRED 60K
7 T 45 o
FEBZEALFAZR  BETRRARERTHMAELE (OV/UV) -
BRBBEFRELE (OF/UF) HBGUBEERMELELE
(Transfer Trip) -
CERBEEH RAATRIEAERZEES kva- HEEH=
HAKRE  RAALFAPH AR (240v B)) A bkva - %&Eﬁé&-“%

BEZHRE  RAFELZEFRFRERGRESHEMAT -

10, ZREASRER FRAFHRAGHF I RG> BB TRILHE

(Short Circuit Contribution Ratio) #2:i& 0. 05 2 B 2 T -
sLIBAH B BB R RARE R 0 S A RE S BE AL
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TASK -FFZERA SEPARHHHE AR L8044
0.2z - ER22EA 10% - A £2EA 10K

1. REXER  FEARI 2B TREREXAFTHRUAHIET
BEBSET  TREHBIRTL4% BHTAETEWESH
KX EEE (step-switched capacitor): s HE MM RELE > {2
&) BF 7T AR AR AREE H 3R o sbFF PGRE LA BATHHBEAR R > AR 3
REFH MBI RERHERELR S

12. % % & (Inverter System) 42 4 ' T HE K 2B AR
(Utility-interactive Inverter): 7RBP A B > R E
ERTRMG EFENEFRIBRFARARF THET LS00 -

FERAEN EHLAWEAERE > AR BLF S EERES

ZHE ETHITH I —RER "o BREAEF > K%
SRR EXRHERMERE D EABAEENEFER
ZEINREFSRBIBGKABREE - THREFFEZHL
EREE ANBERRBEET C Ao HBETRHHR S

Ao pkpr (Transfer Trip) £ 8 > MEPESKE A HEF» =

AR
3

RECHTE S B ARMEIE > TRE-ERESUBESN E41

BBR O BEURABE SRR E AL PR SR EL

BHEMNEHRE > LBAGHELANERHTHEL -

N

14. % Emd @ o RASHERHERTARLE (Short Circuit
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Contribution Ratio) #2i& 0.1 R K454 13. ZHRETH » #b

BEREERERTASUE (B afoiad) 2 F > L HE
BRYBEBAGIAP R oo HAENBETELEAL L Mg
Mo B &IR(RR B LM E > e BA ERE B (Transfer Trip)

EHIHAENEELERBEESTHEERRNEAR 1OIE
# > PG&E & & K A 48 441 (Reclose-blocking) Z sh%E °
(E)PGAE #H G BREEHATI RV RERBERL FAT R

HEMRIFRERBEER

Generator Protection Devices {mminimal)

Generator Protection Devices ! Device 40kW or $i1kW 401kW and
No. less KO0 W larger

Phase Overcurrent S0/510 X note 2) | X fnote 2)

Owvervoltage 59 X X X

Undervoliage 27 Xinote 3) | X X

Orverfrequency 810 X X X

Underfrequency 81U X X X

Ground Fault Sensing Scheme SIN X{note4) | X

{(Utility Grade)

Overcurrent with Voliage | 51V X (note 5} | X

Restrainu'Voltage Control or 21

Impedance Relay

Reverse Power Relav {Na Sale) | 32 X (note 6} | X {note &) | X {note 6)

Notes:

1. (refers to device number definitions and functions}

2. Owvercurrent protection must be able 1o detect a line-end fault condition. A
“50/517 relay which can see a line fault under sub-transient conditions is required.
This is not required if a 51V relay is used.

3. For generators 40kW or less, the undervoltage requirement can be met by the
contactor undervoltage release.

4. For induction generators and certified non-islanding inverters sggregating less
than 100KkW, gronnd fault detection is not r@qmred For synchronous generators
aggregating over S0kW, ground fault detection is required.

5. A group of generators, each less than 400kW but whose aggregate capacity is
greater than 400kW, must have an impedance relay or an overcurrent relay with
voltage restraint located on each generator greater than 100KW,

6. For “No Sale™ generator installations, under the proper system conditions, a sct
of three single-phase, very sensitive reverse power relays, along with the
dedicated transformer, may be used in leu of ground fault protection. The relays
shall be sct to pick-up on ransformer magnetizing current, and rip the main
breaker wiathin 0.5 second.

7. Dedicated transformer:

Discusses use and need for dedicated transformer.

“Cremerators of more than 10kW require the use of a dedicated vransformer.™
“CGenerators of LOKW or less and generating at a secondary voltage level may
require a dedicated transformer. This need can be determined and identified in o
detailed study™
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b. B HEIVIAERBELR

Line Protection Devices (minimal)

"Line Protection Device | Device | 34.5kV | 44kV, 60KY | 1ISkV | 230kV

|

No.  forless |or70kV

Phase Overcurrent (OC) | 5051 | X X

(radial systems)

Ground OC (radisl SOSIN | X X

gystems) ,

Phase Directional OC 61 X(nawel) X

Ground Directional OC or | 67N Xinoel) X X

Transformer Neutral SU5IN

Distance Relay Zone | 217] X{notel) | X{notel) | X

Distance Relay Zone 2 2072 X{notel) | X{nowel) | X

Distance Relay Carrier | 2122C X {notel) | X
Giround Directional OC | 67NC X (note1) | X

Distance Relay Carrier 2123C X (notel) | X

Pilot Wire §7L X (notel) | X

Pemmissive Overreaching | 21/67T X(notel} | X

Transfer Trip (POTT) or

Direct Transfer Trip TT X(note2) | Xinote2) | X(note2) | X(note2)

Notes:

. May be required on transmission or distribution interconnections depending on
loca! circuit configurations, as determined by PG&E.

2, Transfer trip may be required on transmission-leve or distribution-level
interconnections depending on PG&E circuit configuration and loading, as
detersined by PG&E. ...(see document for complete note,)

3. Generator protection:

Discusses generator types, standards, and configurations.

States that all synchronous generators must have synchronizing relays and reclose
blocking at the PG&E side of the line.

Table G2-1b lists minimal deviees required. PG&E rescrves nght to require
additional requirements, on a case-by-case basis, Each protective device is
described in the text. Table G2-6 states the settings for over/under frequency and
voltage relays for bath transmission and distribution system interconngctions.
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M AL E¥E B € (Public Utility Commission of Texas) :

W atEE¥ K82 (Public Utility Commission of Texas)

(9

ENHBEAHBIRT REEHNNNERPFRIHEANERE L

A

SUREHAEZEAIM ATREENE T L4 IBTEE - BKRE

HA LB oREBY (KRB) 240 3F B AR B U FILEZE

Fo ATRARBRAMARSEME-—SAREZIIBEENELR

B EREMREHEER REBNAH A - RAKBEZI - HA

EhkhRELES -

BOIRRE L BHAELZHHBAEE T » 2 RAEHNEFR
BEHA A BERHRFNRE - BERE /I H500kw o c. £82 5
PRELA S A BEFINERKAR AT RRATREENESR
Yoe BERARE TN IERELKEBEE - KT LHRHR
ERREES HREAWENNTAES 2. E=RE%HE (A&
B) BREZHMBERARE T > 2 HAETANEFREZFLGa BT
HEEFRE D AU X HAEANREE NN REB T R
BEE2 0% (ERBRBHRESNRE) ITBETNEREL L
Bra AR ERBRE LS BRANEHNIRES - LKA
ool BN E B AT (interconnection study) @ 3 B FafE AT

FERSEL UTHELZRLE  BEHETHAMBRE -

(=) k@B (BR) BT 4244 HEAER
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—h@EBR (KRB) BEA% > H S EEEZREBRH
BaE—AR > RTURBAPBRTHEZIMLE - 2R A REBKA
RELAALY  SEATASHEEELRBEAHTERETEL
BEERE A ALANER2EBRESE (network
protectors) €&k > LA S BB N IF LR SR8k - Bsby
HKAEN LN REBET 4 K05 L BB AR R

BERTACEBEN - wAFERE  LEFTHREESI R

Network Sacondary Study Chart

Proposed System on
Network Secondary
3y (Rutarancea, m perpnibenr.
L

sacton of Ruk §25711.5

Equipment Pre-
cerified? oy

¥es

Aggregare DG <

25%6 of Fecder Load? i
th=d by
; DG = 205\W,

Inverer-based

Prowccuve Fupction ¢
[t 53]

132G = cusianer
minimum load?
[ 241

¥
Study Fee Allowed

102, e N

No Study Fee Allowed

1=, e

i Approve Apphcation U “ Regonstpendauon ”

ERPEGIHRRUITFRABRE ML  FEAFERE
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AARBYRELEBEZARAR A LERSE -

1. Equipment Pre-Certified ?

FIETEHEBRHERATLBIVE -
Yes : BEANTF —1BAAZ -

No: b BfkiE— AT » BRENE AR -

2. Aggregate DG = 25% of Feeder Load ?

3.

HET A HAENEHEETE ATRB - REBPLERT
T2 25% ELEITHRELALBER D -

Yes : EANT — R -

No : #|87 =& &\ 20kw B A F#A L (inverter) 44 ° 4o
ARBBES (7 20kw 25 HAE N 4 4 0 BARLSE 25%
Pl - EHASKIPEBEN ) R LEME—FHF
BrAZoNEEH

Inverter-based Protective Function ?

)l:

H R TARFRARAS & AR AL
Yes: BBEE -

No ! BEANTF —ERA °

4, DG ( customer minimum load ?

HE R HAEAWMBE XS IR ER > FEBRAHBRT &L

EHNELH -
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No® seZBME— B AR - HREXNEELH -
Yes ' BBEE - ARBEL A EIBMLERTL 4 AEE
XELIREET I — ek
a REREAENGHERTAL  HTRHBEZEEL
BARRAPEFHRDAREE > LEHAL KRB L
BAEBRERRME -
b. %EREFEIRLERTAL  LEARAES
(reverse-power) FR¥ K & » KRN FESREBL -
REEARBREEZ( 2B RERRLE 2 H-
c. REBEARBBMAES | 2BEFKESH (under-power)
FEREB EINFTESRBL-REEARMANDLY &
EMUMBATZES  EFMREFLBL2FH -
(=) - BHELAAHBEEREZR -
SPHAENEARAREZZIWABAEN  REFHHEHE
BRELA AL BHENEREALKLTHRERRGERE (Ky
HUEHE=_REEM ) AREARIERAR_REEHMZ
TRALUNERFTESE - 5 —EAMEIEEL  ThofTh
SR EHZBHER  ARTURMSHBEAEE R
RBBERETFHRSERZ ISR B AR ERERE
# o
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Non-Network Study Chart

S
wr

J
(HEEBNCoL. 1 DIFEaessS
mahcalo thw saproprale
ARCDO Of Ruade §25-211 )
Lquipment Pre-

certified? 1210

Export < 15% of
Feeder Load ™

DG < 25% of Max
Short Circuit?

l No Study Fee Allowed

150t

!

H Approve Application ”

Y
[ Study Fee Alinwed

w20
T

I

Recommendation

[
THRPEBITRRBEIFFLAERENE BFEAEZERLE K
REBYRELEEBXAR A LBERA -

5. Equipment Pre-Certified ?

FIBT X

W AT EBIRE -

Yes : BN T —1fAA#AZ -

No : st /B —FRsR » BrfZ N BEH -
DG = 500kw ?

FET XA R ERBEERAT 7 500kw

Yes : 1%)\_}‘_"—1@0%:!.%5 °
No: /A — %otk HARWEEN -
7. Export =

15% of Feeder Load ?
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FIBTEA R ERBERTINERKFTFHERZHEHRT 150 £
EX THREARTER] -
Yes ' EANT —1BA -
No: se/AME— SR THRECALERERALRRE
R EH R HRwELL -
8. DG = 25% of Max Short Circuit ?
FET AR ERERZERT I URALEREE LR
RERTHHAEIHL2 4GB T EVER/) > MALER
EHENAKHUBARNZENRE
Yes : @iB%EH -
No: se/AMie— SRk > BrRWEEH -
(Z) BRHEEH
9. PMAENEXLARBUAT AT HES
a. THAEHNFEMRIMLAE (inverter) 405 F (2L kw
&R) e
b *HAENREFEREZE U kw &7 ¢
c. mHAE WY (TR - B =_AETH)-
d 2#AENEX (RABEX RS EHH - RETH
#) o

e. " HABEHZEREREE -



(m@)~

SHA TN RBEAT EBAE -
THATHEEIERFTFALSL -
TEBEHPEEZRDAR
BAXMLBRIHRBVENRME  CHERVFERELR
FAXMRBRIHBENZAERGEHE CHELER
BAREERTHALKRBRERRE -

AHPEBARA

YTERIERE

. R 120v AR ER B - 108v-126v (90%-105%) A EFE

L RARTEAZBS % &N 10 %852 30 L L asE B $hk

B RERBERSH 10 % ~ 485 30 %85:£ 0. 166 £

(10cycle) LA EsL%8 B B BLEL -

ERGEHEERTRACHME (R 120vEZBER LB

A ERLLBHIE o
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Voltage/Frequency Disturbance Delay & Trip Times

Range Trip Time ™
Percentage Voltage!" Seconds Cycles
<70% <84 0.166 10 (Delay) & 10 (Trip)
70%-90% 84 — 108 30.0 & 0.166 | 1800 (Delay) & 10 (Trip)
90% - 105% 108 —~ 126 Normal Operating Range
105% - 110% 126 - 132 30.0 & 0.166 | 1800 (Delay) & 10 (Trip)
>110% >132 0.166 10 (Delay) & 10 (Trip)
Frequency (Hz)
<59.3 0.25 15 (Trip)
59.3-60.5 Normal Operating Range
>60.5 025 | 15 (Trip)

1] Voltage shown based on 120V, nominal.

[2] Trip times for voltage excursions were added for completeness by he PUCT Project
No. 22318 Pre-certification Working Group as the intent of 25.212.

CHRER CBEERGEE R A 59 3~60.0HZ 0 ko8 EE 0. 25
(locycle) M &3k (SRR SRR E AR TME) -
CBRPE B ERBEREIREAERZEREAMME > &
4 IEEE 519 2T (EB KM 3%UTF) -

. 3% ¢ 4K IEEE 519 R 32 (FRARMK DR T ~ SRWK
3% T ) o

CHMERAR  REASK—AARSIEERBEEEINAT > AP
fR a8 0.166 # (10cycle) M B EBLE © % 4B
BRAPBHE LASLATR -EEBTED 120044 T
B Es% o

CEE 2B EMLARGRER R AR R TR

EE-CRFEznEss (AL ERERLE)-
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CEE TR AR R R R R R b TR
TRAMEERBRIEENRBEIREL L -

CEFLBAEREBRRRTHRELERE N QBT RM4E -
CEEREAKUESRET R L EBUN > RS LIRE L
BER o AP BT RMBLBEBIRE SR B L

REBREBRERME -

10. A28 2MW 2 A PR Esth 0 AP LARBERKEUEHE

717> 8 B 45

11. b 50kw Bt EM IS - RERRERHER  LEE

X R B QERRMRERETERE ZHARBATE

R ~ Bl RRIRME -

12. ZARRAFHEH - RBEERRKRASE (inverter) 242

#EH - RERLERHEREK

a. ZARSTHER  FRATFHREHEAT RG> B AL
R JE{E (excitation system response ratio) F4%/
0.5 BRERBEARN MV ZHEH - %*‘"%’#*&»A/E
BEABSHTRALEE (automatic voltage regulator

AVR) -

)*

b. ZBRBEXBETHERBARZAL4% —HREXSTHAK
& &R 08554 IEEES19 4. % » line—commutated #3%&
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18 KA
EHS EZHF

S 2 A R

REAREERA R %M 0 Self-commutated RII&A K L4E

BH R P& -

c. REANEER: L ERRAZARRNZEHFTRAES

R F &

DG Interconmnection Requirements

Closed | Singlo- Thres-Phase
Transe- Phase
Bl

Foaature

= acl
=AU AWy SE0 WWW S0 KWW O RWW - BOO WV -
500wV EXY N

2 AV -
10»46«1

PUCT Rule Roloreoncs

S2T.212- § GZ5 2121 | SI5 ZNZlel Gz 2 1 DOND- S22 1 ¢to)-
fuk LM AG pd EIHCTH

Y ER
-xav(n%

Inmermupting dewvices
[capatde of interrupting
O T o vaiiibole Tault
curnen}

- ~ v - -~

Interconnaction disconnact
dewvice {manual, ockable,
gD, BooCessitie)

4

- - -

h\

\

Ganarator disoon ect
ewice

Orvtyr-aroitmmspe tripy

Lsndor-volagae trip

Orveridnder froquency rn

EIRVAVAY AR
SSA] S
AVATAVIR
LAAVASAVAR

FIRYAVAVERY

Synchronizing chack
(A Avborraatic. P A nused)

AA (1] A 11] At (13

-
-
=

SOOI AABrORBON OF
Owar-CLIrrent trip

8
o
L]
-
N
L

REvBErsea DOwWer Sarneieg

M axportin

\J8| B

Automatc woltspe regulatior

Telameatryltramsiar Lo

DNolms:
/—R.qwua - et <

ailal

1Y - T
rz; T Rhey be reauired by TOU; selection Based 0n Groundeg system
O

>

1= RS TR SPRUCH N MINemum fomd, 1o varify non.export

[4) - Syuterns sxparbog shoell nmv— withyerr o Ttmtevg

m ~ City of Palo Alto (Au Palo Alto T EH AT ):

MHMBRHEHATIEN 28] ERERESHBENZEY

BE> MAGTILEN N BATITE

£ F#3 Karl E. Knapp &4 &40

(=)~ BHEARE - ARBHEIED

BEXAMAZ -

86

» 435 P City of Palo Alto 2
B &7 Palo Alto H L& A 2 8)
%€ (photovoltaics) X 8t & K> mABRLERF &

AR FBE M RULE-21 248 % ;LU F 44 Palo Alto

TFEBRAZARAGREE



£ RHBEEN AL EREMEMSE -
1. »#RE /1 F 44 National Electrical Code (NEC 690) #%
£ ~ TEEE P1547/D07 ~ IEEE std. 929-2000 ~ UL 1741 -
2.8 2 mERHHLAZE (inverter) LI LBAHBH/GK > B
1B SRE5 PR B StB SR -

JRGREEXBERREL IR TR LAZEAR KGR

4.3 % (inverter) 4% LB HE % — 44 Fo A B ~ B2
REZ BN EERBAEHNNAABRHHBEZR -
5.#7 % (inverter) X 4A@BMicREB €2 > $ 818
T FIBHRE
a. THREEABERFTN > RKS (inverter) LZB%E
B 1800 3 AR A R S ARALE R T BB -

b. #%#m % (inverter) LBFA ULIT4A REZER -HER

c. #m%E (inverter) # & L4844 IEEE and UL1741 2 &

(HEEFEH B AT RS R K EL T %) o

() WERF AFRERLF AL FERAIAGRETEL

M ETH 242 ERF -
1. R Rradr R -
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 BHHAMASTE HHEARE TPV EA -

QO

o

 BHERABABAAT R PVAas -

. BHRMRTAEWHARA RN - M -

O

2. 85 ¢

a. B R F 44 EUSERC RE -

b. REEHRTHEREMRE -

c. REEHRFTTER ~ # -

3. ## % (inverter):

a. BHBRABZSABTLEGWE  EBEHLIHT -
b. EERBRABZLERBEREPV -

c. MBIPV X s PIM > MABRRBZERBMEAL -

Ao~

2R AEFEH 8 € (California Public Utility
Commission) B &M A+ F ¥ % B € (Public Utility Commission of
Texas) #Ao#HAEH ERKZIHBBERERBE  AEZALERA
FRMER R ESHE —HEZEB  ARR ARFEEHBALTZ
NRBTEER B BB AEZBE  EREFHRE-—FTHRZ I HA
EHEHERE - EABRMRBBHER -

BAT AN ZHMARRAGHAHRUVETEE RPN WHBHRE
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AEEAN N EIBABEEEF REFEL R - Rt
Rl REFEFRE—FEoRDENRE > #BF A RILE-21 B s H o
HAUBEARKXDRBHEELMREZ RN B S HAE A EHEURE
R-REAFARREBES  UHBB VBB EAEHE  HK
AOBBEHNEL  REMBAEISWEREEZES -

5% SRR
1.Pacific Gas and Electric Company : “ RULE 21 — GENERATING
FACILITY INTERCONNECTIONS ” January, 2001
2.Public Utility Commission of Texas “ Distributed
Generation Interconnection Manual ” February, 2001 -
3.City of Palo Alto Utilities Department : “ Inspection
Procedure for Solar Photovoltaic Generating Facilities ” -
5. City of Palo Alto @ “ Interconnection Standards for Solar

Photovoltaic Generating Facilities 7 -
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e~ R A

TARRBERZABHRE N 2 EH
I ) & Bl 14

— A HRABEHBERZIREGN

SHABE N KGR E

BRABEREZRERTREESE

B HARYBRMEBERIATZRESGA

. RPHAREASTREAAENER 1 £ TEREE T, BPiRs

VP T TREAPEREARNFER  HAPHENZEAT

REZETREEAEN RLELAMKATHBRYTHAEER

ﬁf’eﬁ °

2. pHAEAMBGHE BASHUENRAIRAENG T

AN FH B B 6938 > RAE The STARS GROUP #945# A T

RATTH (e FTEATR) FRfs£ 2008 FHAFHIBEENT

TR KA CRBS -

Generation Cost Projections

(2001-2008)

/KW (U.S.)

gt R T e

500,000

100,000

10,000 f
1,000
100

10

@
Photovoltaics ‘%)

Industrial Pulverized
Gas Coal

Turbines }

1c Aero-

Engines cT !
Combined

Cycle

Microturbines

100 1,000 10,000 100,000 500,000
Size in kW
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3. EANFEa b EE BASHAYEANSFREEA 2K
BoRREBATHZRERENFLABLHRETERMN - M
F—F B HAENLREN B Lty —REEH S -

o RAENRRZERABY

A # A E N ABRBET 5 EME R » The STARS GROUP £

2001 £/ T —ELHENTES B IBLEELLT I PRV E

N ERERLEZBHS S > ALHEXERARFMA £E - The

STARS GROUP A " & 4# , (scenario analysis ) RAg#ki3 bk &)

HELEWETHREE Aot d RE TR RAZARMEE £

BHERARIHEENZRKEE -

#4% The STARS GROUP #5547 » 2B B A E Nk

—F= > 4% 8 2000 69 4 5600MW 3% 4o ] 2010 &4 8300MW - &

PRAMGERAEEN - BEREIAMN -

R 2HMHEIBAVEANFTERR B4 MW

ERBFR 2000 % 2005 % 2010 %
£ 1150 1372 1647
8o 634 774 937
A 264 330 398

2 HT 190 244 310
& 147 174 208

91



FTAR 2 97 120 146
£ KA 88 119 144
N3t 2570 3127 3790
RERER 852 774 745
EBRAXR 2384 3205 3778
A3t 5606 7106 8313

% ¥} R & : The STARS GROUP -

The STARS GROUP & #H & AhE#Mg—F eyt RFERALE R i

—

Ao BRUEMEHSBBVEARA B4 MW

2000 | 2005 [ 2010

FERAF
SR 634 774 937

REBAER
FHEE 129 153 183

EHERXE
B 994 1218 1476
Ep B 282 327 388
&R & 165 201 245
EgEY 278 315 389

92




B A 448 511 578
EB R
T ERE 65 70 78
# 52 59 65 77
B K B 23 20 17
&3t 3077 3654 4368

Z AR & : The STARS GROUP -

np

e A E A A B BB B3R R RN TR Atk EAR
e PO HBEENEERBCHB TN TURES - RkHR
ErRPR HAKFSAPEAERER»HABES -
EALEBRATHBEEAGAN  RF LM ERAGEETEER
O RFERDEEADANHEERL REH LA 4 &5 R(Bp
REEBT ) BLERMEHMR (TREALEHERTERD)
BRI HBRRE D R eBEE A - FH A LAY
Fl—frfk & PVed 5> e AP B2 T4 A PV ey sk th 5
RfmEerBRIEFHORE  BHAMRLEELSTEP B oY
MEEBTEARNNRY EALEZER 2 EFHAD -
CHBNBRIHBEE FAZA ARSI HAE

AMATE o BEORARREBE S TRLEAN T 6 ABS
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FLRSBRBEELNT IR KFILIRMABEREZLE 3

BRI RIFZAGERCERRESHAEIZER -

$F Xk
The STARS GROUP, “ A Global Look at a Key Component of

Decentralization ~ Presentation to California Public

Utilities Commission, April 2001 -
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ARARBEGAS OBV ENBEREE RHE N 2GS
TRETHEB2HE  RAWMARGENFT AL B ANE
WA HRBENEXFRENAREM  RERT A2 A HIHT
EHELEREZEBHEAEALEF X2 HD

PHATHERPHENSTATEEZIE R #AAR2HE R
ThadbztRMBEmERE > IFsREENEXLTHEN
TRz AAUSABE G BEAN QAL TRTELSBEWA
ZRBEERT

BB EMRR T FRAL

a. BETEEANANEE—F A LMW RLFIE > 5 —

FELERELBAAGTEE

b. 2F6E EHRNANEE T ARSCAEHREB T HAEN

BRSO BT ELENHA T AFTCMBAGERALE

BRE/BECMMELNBNLEART N 242

C. ¥R dNEXIEHANZ2HE > ThodBriE

EHEZAZHF s BLLBRA ARNWE THE

R E AR Ik
SEIBLEREMART  ARMNEREHAR AN SHEEAM
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FRE &K — ARG S RETAREE I NRLERED > @
HEAM S HBEN B ERBEE -

-~ EE:

BBAREZRREI BB EAFAT AR

1. HAR SRV ENZHFRABRANA MBUT EREFanir 0 R
BAESHBENEAREGEBENFELRT  RABRERER
Moo MAEAF T BB

2. 6ERABANIAMREMRF s BILIUAEN HEEE
SR P ERARE  UERARITIAREARTZ A -

3. BB BEMIMA TN WANEN ZAWNB Y WwBITXER &
RITERARRRE  #HAOAPHABENERE - FREBANK
By HARORAEARNEUA LSS ARBEZERL » AR
BERR EEERTRBINELSEBGRERER > oM
RULE-21 2—BREXEATRAH FEFEHF@LSL -

4, RBERARLROEBTFENS BRI —E0BENEHS
mAE o HRERIERL KA EEEMBARNUETES
RE B Aok EZBE  ERREEHE—FTARZIOBRBEESE
HRG - ERBMBREABERER -

5. " HABEN2Z2ESRRBENSALATARIFARS (Flo!
inverter) #EN 242 HE > FRLBERER E —FREH
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T HMENRNNREEFRERAERAERET N A4 o 1T
HEBHLMEIHBENEERABERE b EH SR 2
BOBAASRTEVET AL ZRARRAEBRTHES -
BRI RBENRRMEEARD HEALZGAMTHARLL
B BRTEANARGEUFTEES  ABULBASCRERE
EARREZRER UMFREH NS -

. S EHRITE W EMA R $F AR ER 0 R
Be A KRR AR -
REHNKERBRARAEEZRR B LA TR L HBEHRE

v A B IR AR E BN SR BB ENEE
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