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Exisling system data
{load, gnd,
power plants, etc.)

Wind + Resource
+ Location

Congestion impact

roduction
st Simutation

% Dynamics L.oad Flow
Reliability

Data analysls and
output synlthesis

§ Fuel-- CQ Impact + Capital + Cyeling Coste + Markel Imphcations

N |nput ——3 Recommended route
B Simulations = Do another lteration
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Capacity Value / Unit Commitment
Power (resource) and Economic Load Flow Dynamics
Adequacy Dispatch (UCED)
i . . Wind power capacity
Hourly time series of | , >-Minute to hourly | Wind power capaclly | "5 pogec high and
6-10 vears time series of atleast | at nodes, high and low aeneration
Wind Power e years, 1 year, distributed low generation and g .
distributed wind power | . ! - snapshots, dynamic
- wind power covering |load snapshots, active "
covering the area the area and reactive power modeis of turbines,
operational sirategies
Forecast time series,
wind Power short or forecast emmor Will be needed in
term Forecasts Not needed distribution for time future Nolinecasd
frames of UCED
) Load at nodes, high
Hourty time series of | , 2-Tinute to hourly Load at nodes, and low load
Load 6-10 years time series of at least snap_shots relevant for snapshots, dynamic
1 year wind integration capabiities
Forecast time series,
or forecast emor Will be needed in
Load Forecasts Not needed distribution for time future Not needed
frames of UCED
Transmission line
Cross border capacity between | Network configuration, | Network configuration,
Network capacty, If relevant areas and circuit passive, and circuit parameters,
pacty. interconnectorsto | active parameters | control structures
neighbouring areas
Minimum on-line
. capacity, start-up Active and reactive
Power Plants %‘rsgdcgﬁgc“éersa?ensd time, ramp rate, power capabilities, Dynmr"ﬁ?‘et': L
9 efficiency curve, fuel |  system dispatch power p

prices
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W b2 SR ABRZERE SR UARBEERARE
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(AHPMBHERBEEZVEZ MMM FlBRAATHZ
# & R A F K(heat demand)(1; X 448 T 2 B e R T RK)
FERETREMN ~ LU F oG M0 R @R R BIHME

e~ Bd ~ —RALBR P A AR I RFF

BARGH AR XL EZIHEABLT

(NEMZ M E RAER -

(Q)E LR | ARK BT IS ERTH AL KX Base
Case -

(3)RAE N 4542 #5 A 2 & (Short term reserve )i # 2 &3t Bkt o
# o
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(variable power)z 7 & & &F M o

IEAWind task 25 X2 B TIRFAFERF
P AR ZE R B AR et o LR ATIE R AAE L » B ERA E

EZREERFEENHAEZILE

1.8 b %% & (Portfolio Development)

# &R # & 7% %#(Generation and transmission scenarios)

(1) &M N BB Z AN (B LW 5~10%) » BA 7T & b i
AINBER BT AR A S A ATHRET ©

RENGIELZER > TREEHAKAKEBTRERE > &
AR B M E K (flexibility needs) B 58 7 435 R s 32 3% -
% B A6 (40 30%) 2 % B ABERLZ KRR - Bk

HATERSE  BRAFLCHEALNZERTEAR -
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&% 7 = (Operational methods)

(M E#RITPEEEZRN (SR 5~10%) » BA EHH X T
R RAE B Aeds B o WA BB ZIFI BN FT R RER T
REHRET 2 H °

(2)8 5 77 35 L AR5 AL 345 0 LA A 1E 9% %8 4 (operationall

flexibility) -

kB & £/ E F #(Reserve requirements/allocation

method)

(MEH AT ALSRR G BNERZF S TR (ED A
NNEBEAR) AR/ ARTARAFRLEZSHEM - HEER
(generation outage)z 4~ B TRE EE A ©

(2)F % : R % & (Level of risk) B AN B % A & 8 AT

QEHE B LM EE » B RER S X BHR(IEZED~
MEZ BBHER > Ry~ ERNEZ FEHRE) - R
ANEMEERE> R BEREATFHEEHERRETMZR

MR
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Q)RR ERABE)Z SRR RETHBRELES > WA
WA B EFREIZRAGBER - BHREAMESL T TR 3
B RZYHRRRBEETHLIETETHZIHFLAANELE -

(B)H W BT mz At » BIRAEGHEMIEFEHERATEMS -

2.8 & 2% € 5 g4 (Capacity Value of Wind Power)

##¥(Data)

FTEZBEEARR A BRI EFRRAFENEMFAE
BOE M MBRBAR A REMZ MM BELEXETHAR
HER BFAFEPHER o
7 #(Methodology)

(&3 B F % B 72 A #4752 (Effective Load Carrying
Capability, ELCC) ° 3t % + & & T At € i 9 1F
(Approximations) -

(2)&k# 2z ELCC3H &4 T5%EA :

a @RI A FEREZRARFNFARUELEN 2 BZEE
12 ) #% % % (Capacity Outage Probability Table, COPT) » st

AERETHALAHEZIMRE -
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b.dy COPT %3t B 45285/ ip & KR EX 4T % (Loss Of
Load Expectation, LOLE) -
c. ELCC EH AR Rl MF A TREAAZRE A

FrEEZ B RMEEE BAER -

3.3% B R ABLER 57 & 1E 4§ 78 14 3¢ 4& (Production Cost
Simulation and Flexibility Assessment)

###(Data)

MEZRAENARIFAFEN > 2O RIRAEM > TAHE
EVANEZEH  RFASFZIEMN - MRAN ELNF
ZPF BB G R(BRERANE L SRR ELY AR
WBER KRN AR Y X ARHGRR)FES BB
NEEZFHERM  FERMBPALERZRLTHRRAZT
fEME

(2M1& 408 B2 & HHIE 6 BT E WM 2 7T fE M & R KA
& b #+ & (ramp rate) ~ g & 0% f (start-up time) & & A& (costs)

%o
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7 #(Methodology)

(ARG ERBB| OV ERAKREERER DR IIKEIR
BB RAEZ AT -

()RR EN BB LA > R RFGMS - B35
T a B R B/ oL RRABEAF R ARA o BB H ATHE
R KB ERBEEZFNEMNE F -

QBEESABMEBRM G EZEFEU TN - AHEZILIM
s BB > BEIRTLAKZIHRY » FETRAN
REZIWE - BRI ELS BREABAKITHMN » R
HHETRITFE RANRLE E ) TIGEAREZ E A
e BREFERINGLELBALBRZIAEE  BNRHER
AR e

(4) 2 o # T 4B AT B TR B4+ 4 8 HE RO Pk A2 RS
J (UCED)z N-1 # R (4 % J& T E 02 — R A# % A B
AEBALAAEDI)RBERY - ARD KA £ SRk AR E
fenet L2 & i 0 %188 % g (net transfer capacity) 2, &K
7k (iterative methods) T sA#k /& B » AW B A fe iR TR S

Z A% TREE ZEIAEEERFES R -

30



O)VEIPAEBLE A S iEREM - FABRNEJRBUERLT AEFH
Mo B RREANEAR R ERFHIHHNREALEE
Boss AR A E M A TAR R A Z B M o H R 4
bt BRARBER KA EHE R ARA R AR/ R LM ETRZ

EHBHRR(AESKAERBE)RRERY -

4 %5 w4k (Transmission Grid Simulation)

& #t 497 # #(Load flow simulation)
(MERBEAAMABEY LR ERZG(RAEEH - BMRAR)
JRARAR T JE LR BT A0 R 2 M AR 48897 2. (Grid
code)E RAB B & N HMAE—BAEASKMBMZ I @K

MBS - BEXHMAVERERERATEARE -
()RAN BT E E ERKE T §E 54 cases > RERMN
B4 L2 FONMRKERIFIE -
(BAGAE 0 #7 L4 & RM R BB > F SR 8RR
(W E) FEAGEHEREN RAREKERAE
AFE—%4 FHFREFRFRZIFEN > EHRIRNE
BERARZELSZEBRB/BEMNE » FHEEEK AR (oR

E) AHMBETHRRZ T A0 BRERA L RN -
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By e #E % # #8(Dynamic stability simulations)
(BT EZINEBTHEMEAKZIAR MESRE (BB R

EH - ERBRERYERTENA)  EhETHREETH

e

bl

Pl

Xz ki

EREENVBEOLWBAGHHBMBRIER I FEREZ

al

N
e
o
G
KT

R BN RSB AR RER) - EHREREEZ
B EHEREE EH FACTS - A Rsmk > EX BRI X
BB ERZERE  BAEE I £ O R A R o DAARAR A
B AR A P AR R o AT R AR o

B)ERHERBEEHN  RRATEALKUTHERRENAE
2 RN BB ERTER

(4% /M3 3EA8 & B #et o 0 # 31 AVR(Automatic Voltage
Regulators)# Al & & &84 » 6.4 F) F # 2 PSS(Power
System Stabilizer)s 52 - B T 56 7T 24 ¥ Bh R 44 FLR 3 1 3R

(SR FAR T BT
a.% JE Bl 5 Ak th R ) 2B B AR AS B 15 0 i Rl R EUR

BRERBABRZAGER - ZRFAZBANE A EERES B
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B 2 &AE N EE A8 B 50% 0 b B D 2 M BP EA
Wit BHRANBEN A& -

b.7& 3L A ¥4 2 18 E(interia) ~ T 45 74 (droop) & 3 ik # 4%
PRV AEINRATERR A RN EERFTEEE
Rz BR)ABRERY - F RIS MR A/ FRBIER AT
VRAZLETRER

CRBBMZERI > ETRESRZIEZERE » L5 B
ER MR Z ABRERIBETERLE

d.iE 1L 2 4998 4 40 7T AE B R BAEATAR ST ©

5.5 & 2 BM3t 4 £ (Analysing and Presenting the Results)

(MERHERBEFTRI VA BERTTRAAZIHE XD RAZ
B8 AFREANNLER P BREOEFRT - XY ERY
ATHRTEARALEXBE T XM THRLHTEE

(2)% B AR st & R 0T - I LL R E cases AN ERA
BFRPRAREFTERTRZEEFE EHEARALL R
A PBRME o

B EEAZKBRITERZANMGLLE - B ARIABRRE

R E RABAF SR B AR o
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(AEXERERS » TELXRBEEBARUEH A S8 R 2
B o REpERABRRIERELCHR Y b 0 R EELT

EeART 2@t

6.k &k B ¥ (The Future)

PERH T EF R R RRAEE T ARBSEFREREZ
A4 ERERTRUEABHCHRZER - HNREH@RITZ
X ERHTRET FE BG4 IEA Wind Task 25 2 B &
b EH - HNAREN A TERZZBABRBERARE
NTHBERBEREMEZMEN - TRPEARERZIAR T
BakeF -

(1)22 338 § 3% 44 (flexibility) 2 #r AR E R TR FEEN A 4
EHBEMERZOMITE  RARATHRIERERZ K o
(2) 3L A2 A B B M RE 4§ B RAE E NS & 2B 54
TR A AR L R TR 2 4B TR o
(BME kBt cases 2 H ik BHEATREHLVLERA 4

SR AZEH
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4)RAEMBHE LT R TRLTEAN MBI - N RE
Bm(a4ikR RS2 EE RREBEELE S EARTA
# o

(BME & A TH R BIRBGH @ERRFHRTETZE
# o T A7 95 B ho AT vt oA 5k B E s T 1k (flexibility) R B &
REBRNAELARGKZ RN RENKE i °

O AR ERN M ERAREATH T ZAAMEF > RétE
AR TR EA RS R T HEI BRI R2EH -
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