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1. Wireless Virtual Private Network Technologies for Smart Distribution and
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2. A Feasibility Evaluation of Smart Grid Communication Platform - Applicability of
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3. The Development of Wind Turbine Information Integration System, %& TPRI,
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4. Study on Power Telecommunications, %[ KERI, Dr. Kim Jaemoon
(Z)zafdali & s TEZ WA T

1. Wireless Virtual Private Network Technologies for Smart Distribution and
Utilization Service
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. A Feasibility Evaluation of Smart Grid Communication Platform - Applicability of

XMPP
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UM EARZ NI o Hy = (E =561 Y XML B8R 2.80—HY XMPP
AEE 348 —HY ACSI APl - KRR EARER A =5 —RVERETE - 77

BRI & XMPP Client Eii—%& XMPP Server » 37 8555 H=, -

. The Development of Wind Turbine Information Integration System
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rEaEREE IR S 2SR SEATE AV - FEG/ 1EC 61400-25 YZEL IEC
61850 SEERfT - Hx &/ M 4HEEE A & S A BT
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511 IEC 61850 SEEEFT /148 IEC 61850 £IHAESEEEFTAE - £IHAESTE
RN 284 B Wi {E bus: station bus Eil process bus » ={[& level: station level, bay
level Bl process level - }A station level K75 — SCADA ZEJS > bay level N5 &1
IED > process level N #{E MU F1 Breaker IED o [fij A~ ZE A B0 2 THAE 1EC
61850 S EEFTELIC K SCADA » JER E N EE & /S BRI B S i A ST B
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FALRIE RS EAEIE - DA B Ath S AH [E] R



4. Study on Power Telecommunications
A& KERIFAEE ST FAYBHST - NAEL &L B E 4 et
P - 2. B EERME R AL - 3. BB EFEMA e EES - 4 BEE 5T
5N © 5.PRP/HSR © 6.PTP o 7. 5otk es 2 E WY T B A (LR B S e
BhGuENeft M EREEAVAE ] o B A R A
RS B 1 - (BN RE AR EE Ty AR i A o —IH TR > AL KERI
fE T — (BN RE B R RARER D S s o By A -
BEEREE R R E RSB SRV S/ R AR B i
LUK 10T £524fa - PAF IR SRS M AU S ploR BRI ZRAE ~ BRNEIERE H
S pES RS
H AR EA 2R B LB EAT - HEEREINT - R AR B SOE
R 2B CEER - B LBEAA S ] SELAVERN - station bus HY
IEC61850-8-1 Ei process bus Y IEC61850-9-2 » Eil PRP(IEC 62439-3)/HSR(IEC/IEEE

61850-9-3)/PTP(IEC61588, IEEE1588-2008 v.2)iF:H » S LL0] 7 F& Gbps HY{EfE
F& ~ aataE i N-1 SR (S HY SR Rz DU iR R E 2 - 8zt
SEER FTHY — TRAF R AR LR D SRRV EE ] - JB D SR (s A TR D i SR E DL
KAt e N TE ) - KERI B3 — (iR dEps scithss - B PRP/HSR/PTP Tijgt HAK
A -

F e 2 B I TN B (R L 7R B B R RIS MR & (MR R ~ B i)
DUR RS E) » (E RSS2 E DT ATH & EL - 7 B ARIE— e RAIRE
Pt eS8 T AR S bR B e RIS LUZ S A E A Y H Y -

. ~ Technical Session

(—)Smart Utilization of Power & Energy

ARFEERENRER 2 EHEER L 2B Z2NAEE 1. EEAS
AR BE W E T L4 2 3 E P& R #H & 55 (Development  of

Flexibility Resource Planning Model for Power Systems with High Renewable
Energy Penetration:). 2. & /&% i B Bl (L7 & K& & Su Y B i B2 5F 5

(Implementation and Evaluation of Automated Demand Response System
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Targeted on Air Conditioner in Taiwan). 3. & JJETFHIRN ERACE 24 (Power

electronics for dc distribution system) « DL N4 FIERRHE AR -

1. RS AR AR RIE TS S SN AR -
(WFFgEE B

HASH i€ 2009 - EENEUR & UL S (Feed-In Tariff, TIF) LIZK - HAVH
BEARP L MRS EE Z HERRERE A B ZFENI - £ 2016 £ 12 HF
JE Ry 1k » HRP e KR I3 B E 24 2 & 5773 Ry 37.6GW and 3.24GW >
ElF 2 RIEEE S 153GW - RENHEARERHFAE N RFELE N AGH
FERY—LE R > PIARIERE ] - Sh= B PHmE I EHOREELE 2-1-1 fr
R S5 > AR RETR PR A BT B (L 2 A iR B — KA E IR
Pt AR 2 — LB MY B R AR i B F R AE TR S R Y A E 1

I Surplus power stored e~y n Generation by
by Pumped-hydro L Pumped-hydro
e SN e
PV & Wind
:=-z Bt il ” '\
Fossil fuel-fired power amE oA nOmE
generation
- om om 120% 18604 2408

2-1-1 REFERFZEIF ARG REE
PRICZAN > H AT ) o I 52 i (CRIEPI) 7 5] iRy % 5 e ik B Mk (Virtual
Power Plant, VPP)%f2% B % ] S AV IR L > e PR B ) 5 4ih = Bl ARl e
BEERM AR G i EER - liEh a8 e R e R BT R
HrER R E N RSAFTER - B 2016 FiE - HATEE) 7 (HHBUF#H
BhEVEE SR Mo st ST - SHEHEZ A ERTEYA
19.1MW > EoREENE 2-1-2 frs
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&l 2-1-2 HARE BB < R
(2) R 7 T
By T AR EFAERRIR O A RSATE LR HEE RZR R RS
B> OARE PRI ERE SR &R EEA > EoREEAE 2-1-3
A > LA F S B B IRET L —F R BEAREHAREHFAE A
ML Z A - BB RIARR KR E S a v NFE#EE - FENA - EE
M EERE 2SR TR B BRI ~ RIS CEE R )3 RS Bk ~ B AdpAIE
SEEMAATS B R S MR VR IR 5 7R B S EREHISRIR 4 » SHoME B R T
HRERZ AHEENME - 752 S AR 2% T B AP fIlRE

I-Net load demand Integrated capacity of PV & -Options for power plants
(hourly) Wind power generation (disuse, construction, etc)
-Flexibility needs - Battery storage and DR
(hourly) & their — installation potential
occurrence probabilities | 5| Flexibility Resource
— = Planning Model
*Battery storage and DR
cost data -Installed/disused power plants -Operational constraints
-Installed capacity of battery of power plants(minimum
storage and DR load, flexibility,generation
||| -Generated energy by unit efficiency,etc)
(hourly) -DR control strategies
*Supplied flexibility by unit
(hourly)

2-1-3 EEMEETFR ST
(3)ZFE(HaT Case study
HEREE © HARILE N AF &S > HAGEER 13.76W > Hpf &
KP5EEE 5.52GW K i J34 8 2.51GW > H ek dhSRE4NE 2-1-4 o -



MWh/h
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2000
o

83 SFESSEEZ 35S 8558559558555 38Rz

RRERRSIISTISCE AR E28BEISTREREEESER
xxxxxx

L el & S EXTXETTTIZTEZTEZTZX

- PV = Wind = Load
2-1-4 FRAGERIEGE PV ELE 7388 2 Sl 4R
KROSHT > FRAEREJREE(E FIRIETY 14% S B L 31%(5 B D) i
RS EELGI R 2 Hin P REAYRHEG fy 3% - HAEBHEES BT ¢
A SRV RS ¢
(AVEAREERERRE © KO ~ T RRIRR) Sk T T3¢ g
(B) & B EARE 240 © A ESL 26W - Hirpr 16W By NPy 24t B R (5
LUk 2t BRI TR T SR R B AE > 9 1GW {F Ry Nkg P Z S PR AR A -
(OEBENEELE « &X3HE > 495 0.86GW ZZE H heat pump water heaters
HEER/NFFERER - 55 0.36GW 258 LA e B R digd
(/NPT -
B. HIZeE : 2 - BEEERA - PARRCA ~ HRHAY BB A (35 E b
H - FARE SRS - FHELE) -
TC=) (fe *Ke *Nogn) + D g o (Co *Ua g +Co * Xg ) + 2 SUCG *Uggy + D Pry*Co *sgn* DXg
Hepo
G:unit, d:representative day, h:hour, S:probabilistic event of forecasting error
U,USTART,X:commit(binary),start-up(binary),generated energy
DXS: flexible capacity at probabilistic event S
PrS: probability of probabilistic event S

0 0 1 1 0
fG ,Ce,Cq,Cq, SUC :coefficients of costs

C. [RI - A EHIRFIZGETA © B/NFEE P - BPREEIEH P
TR FEHARE ERRE R Y B IR - HAFAIT

Hourly energy balance

ZG Xoan —ZG. STy 4n +REqs +OTH,, =Ly,



Flexible capability balance at probabilistic events :

ZG DXg4n +DXOWYT=S16,

Upper limit of expected energy not supplied :

> Prs,*DXOUTS, < EENS

Hdr
RE: renewable energy(mean)
OTH: hydro hydro and geothermal energy
L: load demand
SIG: renewable forecasting error from mean value
DXOUT: power shortage in flexibility supply
EENS: annual expected energy not supplied
D. Bk lH5R
SHEM T I BICAEARER
TEEE A S FEAEREIRZE T - M nTER i E R Ry K U HRAH BRI H4H
5 B+ S HEAREIR2ET] - R A FEEERIR R K It ~ KTt ~ &

B RSN TR ENETTZE -
EARGRIT: - BERE 5 SIXAETRAHE T RLE) -

Spring weekend w/ high daily renewable share(31%)

Hydro and Geothermal

Pumped hydro{storage)

16000
Pumped hydro
14000 (generation)
12000 I_I l Ol I
5 5 tonal Gas
= 10000
z
= =000
B +
5 000 C |
SR i B —— |
= 4000 —— ] .
8 —]
] 1 nuctear EF
2 2000
o
~2000

12 3 4 5 6 T O % 10 011 12 13 14 15 16 17 I8 19 20 21 22 2
==-Load wio Shift —Load w/ Shift

2

Case A 'E ate Wind Pumped fydro
= w000 1| O ing load) Gas Combined necation)
5 2000 | ¥ —)
é 000
& i Coal
S 000
-S !H ..... e P = = = e e 1 L.
R e e e e e e e e e s o e o o o e e —
B
2

ol LT LD L] L] [naro ImEEE

Pumped hydro and Battery(storage)

1 2 3 4 % & 7 & 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 M4
==+ Load wio Shift —Load wf Shift

2-1-5 H5E A & B fREBHER
(4)F5 A AR



2.

TREE At R RS ARE - ARG R AE 2-1-5 fios > HlE T elE

HHIESE A R IBEE B Hh &5 A AP sRIRAY A B T - S E M &R AR S A o A
HARIER 2 28R AR 2-1-6 Fr > HESRIEER A 2 25004 (15.4)
FEi51E B(11.4)# =Lt -

Unit system cost(yearly)

18
§ 16 15.4
e
= 14
q‘i 12 10.8 11.4
= 8.2 —07—0.1
2 10 .
S g 4.6 4.4
§ 6
= 4
Z 2 7'2
 —
= .0
Ref Case Case A Case B
= DR installation cost Battery installation cost

Fuel and start-up costs of power generation = Fixed cost of power generation

Note: The system cost includes costs of fossil fuel fired energy ,nuclear energy,

pumped

hydro, battery storage and DR resources. The costs of renewable energy

are not included.

2-1-6 1FHE A J B Z B EERA Tl

( 5 ) \\‘:SE/H%

HACRE ) PRI T st e — S M B R SR > AR 5 H Y

R DL B BAREHARERHFAEN AL LHALE S
S A] R IR IIEE ~ KT~ BRI R AN BN E G R
TTIRF B T 2 e A B/ IME AR A

G822 B IR E N E RGBSR
(WB7ER =
PAN

-
h:' ’
[=1

G s E I > B RIS MROR SRR S E R R E R
WHEAHBIT TR > 223 ] S BAE E AR R 3 5 EE4Y 30%~40% - e

bgefE B R e T 1 2 2 B MRS 1CHR R REE R TS

600
EAE!

MW - FIEEBURZE S (RIS RS AR R £ A » AT H Y Ry
Bl B S 55 FHAE 22 8 A S B P RE 2 SR P A - A

Hoalfrit -

Foffe A ) 2 R i Y B T SRR A P fEIRE > ARSI e

EFEME > AL At ERSEIERE TS 70 SR/ NZEEE EARE Ry S avE

10



TRHS R PRz 772 » FEREENF > ASGKFLL OpenADR FEEAERFAR Ry ALt
BE-EZHEUFERELG G - SITHPInZE s H Ehik 2 S ERTE
Bt - ISR ZEHE B B BB SRGE J7k M B B TR R AR
& H B B S E B S Tl R R Tk

LUN iR ZE R B B B B R SRAVAMR ~ BE A RGERE » SR
TR RS G -

(2) B BT & SUE R ARHIZE
ZEH BT B R E RS G A EIAE 2-1-7 foR > EE A RSBl
LB PGS EE » RAETIAECASH OpenADR I EEEREE# VIN
Fe VEN 404508 1 AWISTATEE 2 HEFR 8N IEF S » MERsE 2R
OpenADR 2.0 7 ##j -
A, EEUGRR
el 48 £ B AT AT A% ~ 1 ER - Web BREIRHES S PUE54H (IR 25
PUTF 5y RIERBHE A -
(A) 2R (EIIRES -
1% CVEAH B A Bl S 4 i BE EHIIEAH - B R GRS EREE - &
G TSR E N EEHIRAE - SAEEHEE T EF AT - Push Mode HE
FREASAT ~ BT REAEFJE A S (CBL, Custom Base Load)... 55 -
(B) ZEEHME4H
A HAE B R P i A B e B4R (B Sl & S 7R B SUE B S 4
Fmss B EAHIRRE - DUBHREEA B SF -
(C) Web f54H -
AIELHAIFR LR N BRI 2 R/ T F DA 7 B S FE B R
TEHL P ER -
(D) BRI
Rt R EDRE R BAREE R G H SR G0E (T - NIEE F P 8E s e -
ATREEI & A KR M P B G S P B ABRER - AR S
RSV E NS kL G Pk LNy S R a i N v & SR b E NS WINIR (37
HPRFRK - I a8 R B i R 2
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Webi4E (5] A 23 1 5

00 €

LR
fEERES

B. FiSIMEEE
(5B 5 JE FE SIS B 05y 173 T OpenADR VEN H8t LR, BERA1E
71 » VEN B By ARM PEFRZS DL Linux (732 400 By b Risy T 343 PaR N -
P R R ABRS /1TH AR, FT R 2546 22 (PLC, Programmable Logic Controller) -
DA Sy 2SI o PR SRR B © IR BN B R R
& B R (LU R VEN $EEI5) - HEFIK - DIEE(PES) « Hi7E (IEC
60068-2-64 ETHAE -
FE 22 2 DR R BB P A (2 5 M S R Mt T STk
BE > > BLATEHEINELEE T 82 HER58H 250V Dry contact output) + E51IiET{
TEFEAE Modbus-RTU (RS-485 port) ~ Modbus-TCP (10/100M RJ-45 port) A K EICF
(Energy Information & Communication Framework Spec. 10/100M RJ-45) ZE$%¢
M - ERSAERS AT T VEN BREBRAL RIAS SERCHETE » 25 (T RE TG
PEARRERNYIRES > VEN SES N7 52 3/4G ~ Wi-Fi (IEEE 802.11 a/b/g/n/ac) 4%
BRI > SUTEEE 2-1-8 T -
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520 mm

& 2-1-8 HENFRENEM Pl E N R EIE

(3VEEE J7 /5 K BiE

AFIEEH AL E R AT PRI S SRR EY 70 &
R/ INBIZE S8 T R BB E R - 2R P mEN GILHRHE ~ fALE
HrliE ~ BT ~ BT RRT ST o R P TR SR  Ba TR
RRE)WHE AR S - Bia 19~ - AR - BFE - KES -
BRE TR0 & USRS T BRIE - 22 3 LAY AR ST H 10 J2 BRI (RT)
2 1290 SRR E o FARARSELFE RS MshaFa Al (Carrier) ~ 2B (TRANE)
452 (YORK) ~ Z25e 4k (Mcquay) ~ BE%AT 75 (Dunham Bush) ~ K< (DAIKIN) 5z
HTSE(SINKO) LA R B A R 2K ] ~ BROT ~ R4 ~ Bl e - B Bl -
TR FERE L~ BBE - RO TER -

FIF Y2258 THAERI 04 ~ 2R A MENNECE - MR AR
RN - TR LA i T B TR R 80 S P v
EREENRTETIF - BT RIS BT R - [ E R LIRHRAE
TRORHYEEr 88 B TREH N A B ERARN - B Eaa i B A S R R ey
SRy ER - 2P HEIE R EN SR T E e e T PSR EE
A RS Ry o DU A RIEREA

A HFSIEE TR E H S
FHYFH P RTAC B 22 i LA A, ~ i ~ B RaRMHE] > SO
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SIBISR SR S B FER » FTbL VEN HEbHE 2 S G )5
SORACIBORAHRN » 405900k » AR e R RSS2
DA AR
() F EBERIB

i P B A BT S R E B b A SO P R E B
B BRI ST VEN PERIREZ (% FEROB (RIS
IR A BT ORI - PRSI VEN R E D)
PRI B BT 4 55— SR P 02 E A B A
FEIHR(E - B T R L O ) PRI » AT
TR - SR P IR (DB 2
Rt R PR T 5 B2 5 R P A (L
SRR AR T A B A BB K 238 S BT — 075
BRESHRAN - HEKIFE - GOKR - B RSTR B E
BUER » MR KL (LREBL

(B) % BHIH :
ARSCAT ELBEAKER VEN PEBIRSRESIZe s Gk S - 408 2-1-9 7

TR R E B ERIEYEES R ] B LU = E R PR S
#l » 55 " fEE EICF (Energy Information and Communication Framework)
SIS > 55 =FEE Modbus 7} HEITZEH] o DU ARG E T R BIEREH -

a. FZPEhh
BiREZFEL(dry contact) et &5 MBI HET TIkaK > A a2 ]

s~ [BZE(SCADA) ~ BETRE T 2 e (EMS) BUR I EE H B (L % 2.3t (BAS)
# ] DARE s Ty U

AL VEN FEHIFEHEZ PR R 2 BUG [RAA TR JRZE R S8
G TR RN o e R RIERAE - EERRE IR
AN EH 22 22 3 AR -

b. EICF 7}
VEN $ZEHIFE A 3B48 EICF [YERIACHA ) T BRI i S 4 2,

EMS {EIEEEN » EICF =FI|F XML (Extensible Markup Language) =
FEFATERI © EE B BT 2R - R VEN
PehlFR I £ oK A B e EE R s DAY I 22 5 -
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c. Modbus /M H
ASCHERR] Modbus FMHEIEE A S Modbus-TCP 174 7E 5

Mobus-UDP Rfefs = AET 722 5 A 42540 -

L

) (NopenA ADR

.
-

1

VEN F""‘

¢
T @EﬂqﬂP‘En(Modbus MAES U, EICF|

J

&l 2-1-9 HEFEE S M2 TS R E

B. #PR4EpE AN

£ VEN $3:551176 B 4EpR 4ars 1 EREL 77 ARWT7e&Y-F 80T H P R R PR HE4ERE
Aps At VEN B4 - B F P RIS ETR AL o m] DR A P AIERAT B A K
& REAGUREME - 4R s ss R AR EIC BN E TR S » IPHY
BT » ST AR AU R AR S AR S 5 - (g R KRESAER
K2 H SR = AR R - BORGAIT I O B RS A TR BAS B
BB~ AR EAIR B EAEHIRERL o BB A R AL LB R B A A
B PIAnEE 1P~ R TCP s port BZHTRBEMEDIRY service D] FHY4ERS
Dk AEPEE - RAWTZEHY VIN S[EE 1P H VPN service FEHIFF G H P22/
jj‘z °

P AR ARG FR oK HAM 4 7= - AAFTER Wi 5 =
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(A) HLRdErs

1 R H I FEE A R4S E ADSL - 1218 77 =AY (B RE Ry i
oA SE  FAERY AR o H AT—MEZRAY ADSL W1 TN 2M - {# 64K
SO ECRIBINE YN S i = G D S SY R = RN SR v = K (=
TREL B (S VEN $2EH15E > R e g 2 > REMsR TS ~ i@
HenE &= - P EMGGR TREH B RIS & 2 REERS - MR T2
RERLATSGTOK » FORAR SRR A 2 A48 o] DUE R - BRe2E - BX
HEESSR SRR - G PR S BURR REERRI AT - (EAE SRS E
TIPS B 255 E AR R A ZOR 2R PVC B EUZE EMT BLIRFEER
CHEB) - 2B R I I R S L AR I ZE ) K Oe  TA A & T
FERTRSRE ~ A BRI SR 2 -
(B) fE&RAERS

oA R ESG FEE 36 B4 iR A BB R A
& ~ L5 ~ APECEERS - SRR BB S EE - sl
AR S H 3G SIM -RAEEREIVERR - PR 3G R4V =0FE VEN #ZEfiRg
TR 3G AR R R GV AR G Y 3G SIM R » H AT—H#% 36 RRE (12
8) T E H BTG HEIUE %A% - 15t OV RREE VEN ZERIFE &
A EHIFZ AL E (3R 1SP)HY 3G FRFEALE - BIELILL 3G sHSFE g R A -
BUGRRN - FSREHEECR FEM G F P 2 dimmE - P58
B T4 PR A RS B 225 A R AL A JEES (VPN, Virtual Private Network)#
T AR E R 2 4 -

(4) BT TEE R S S P A

AT B SR AL S A R A ~ IREE ~ B0 KB -
ER P Z ZE 8 S Rt % BB ET ML IR T34 M m BRI Bk 5 2 Al (i
H - BR5ZE 3 LA ~ RIS DT BV EE G S A AE - BT
ABVGRAAE - AT 2 22l R A — T UE L R
FIAKEMEE © FIFHACOK ERA S BEPRFIIEE - Bl UK KER
TEBRAZER ~ 225 LSRR R R B O\ ARV EREE - 2. BARAE 222
% - a7 TSR AR - BRIPAER o 22 5 AR (SR M ) =]
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PARMEE EARGE/ N LA E i S E I - 3. SREEZERAGRIE © B
A 12 ZE S A SRR 2 BANERR & - BI40E8 S 0K R ERCE [EACE 2 R
HEEVRCR - 4. FRGEKER R (27 EHERE BRI OKER - i
IKBES o DU HEtIRHIICOK T S SR BRR B HA 2l s
HOKEEEIRFHE

BTG E A — G OK ARG - Ryl 00 B 2 RAPAZE 3R RIS RL
2 POREE B EARHIZE - SR OK RS EIR A AT
% WA Z R IR S22 3 LA TR B S SR AR E =0 - S & ey
Bk PR 7 A R 1 e U2 F UK /K LA R (Slider) 2 P28 BE RG22
IR R - 5 PR 2258 e R s b sl e 0 V2B H K 2
PRAYIE R R AR A B SRR AR -

i 22 1] A 2 AR PR Ay A o K R PR R s i AR DA S0 22 5
PRREEAR S S99 225l BRI A M R R AYIRRE » [y S R A &g
FEBRPEERRAT o DU R AE — B e UOK EARAIERGRIEE A -

2-1-10 FsXfromiBUR % A AE 11— E /4 AHEHE e =U/KOK TR RS &
AR R © el RyfRefa] (hr)&hedh R S ak(kW) - 3% EARAE B4 08:00 FARLL
TR R mak 60kW HYIRRE TAE(E - & HHYH Bh B S S R Bk
JEAE 4 14:00 2 16:00 > [Fakiy VEN Ui ELEEEFE SRR RARIBRRE - &
HPRAE] 75% o EEETAE— T #EAREE 42kW /245 - 1£ 16:00 18 FRR &
H[E{E 60kW > 525 17:30 TAF&ERREAPH LM - &EHE - (REUKEIFE
B ETR RN T3 CBL By 60kW - SR SRS R 18kwW » AT77ALL
AR ESRE > DRSNS 2 HERETR R 18kW -

L]
fox

L0

S0k

[ 2-1-10  JKOKERE BRG] AR o
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3.

(5)

A
él:l affd

AWTFEZ 2250 B B B RER 5 ERET —(ERE ~ PRERE - nTERES
LUK S8 I RARY 75 B S B R T 22 2 WA T - S8 E A e i B 5 T A Bt
1T SRR AR SRR > BINE BB T 2=l B BB e
FEFNE o LN AL TR R O Z RN -

1 B RTE R ERE T - B 817 B R FER i o] DUHER HREHY T
ZEFENIESM - AT E L R EREVFEREAE 15 PHEE
{FE% K P VEN FZERHIRE © MAT7E b A (E 2 22 38 Ay S BRI 52
FERFE(H VEN N EEPZERlERST 2 /0K G dhfE 2R B AT 172 FhR5e
R > Bt 273 JrgESER > BRI RRHIETE - AWt R B P AE
Al T & PRI T B — H B B R T AR ELY 1.2MW Ff

B {E N (PR R BB E AR TSR B R 5 20)

fE GBS B 7 7 » B ATEI P R EE S ELfi AMI (Advanced
Metering Infrastructure) {5 B2 42H 511 TH 76 LI MEAEIRA 2 i th 2 AT 2
St R A A o R 0 T L A T A e -

TEETERRE T » AT T35 s e PR RS TRGs
DUEBHIE REVEE A RGNS sV AR RE LA S
U P A R - AE I RANRBE 35°C LA > — AR SRS R Tt
2T 10%20% » BIATEAPI4EEL 100 )5 BIRIGZ2 I E 1  RES AL R 2
8% 75kW » FCETHTISAIAE I 7.5kW~15kw Bl E -

B\BIETHR ERBCE 2471 (Power electronics for dc distribution system)

AR EEZRAET KERENVER > s8R - &gk - K5EH
i3 YRR SRR IR > At e T e 1 AR E X T SRRl &
BR B e 2 SO R NFIFTEEAR - IR A B B A S B E i e
HIbTFE T - BB E SRS S ERERE T EEE IR £
RIEEFEEAVEN > BEBE W ELAWEREON - SHEEYD - RERAT
BURAVESS - S ER E U SRR AR SR REA - (NS &
BIERG Bh  (E el R A S
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=B ELU e AR T TR ER RS A4 - SRS B R RS B
BEARS R FERME SRS - BI405<E] LBNL ~ CPES & EPRI FHFFTE{L
— BT RV P EUR R RG  SENZ HA ~ SRR ERER L — RS
DC FCFE St H R fihitas o AR el o 00 /0 Bl 5 B A SR A i BT e AT (KERI)
fEH BT B AC R S hy & T B s fadseat -

REE 2010 £ 2012 SFHETT EUM AL T S8 HE FH Y 5 RO 24 B
EUAG > A Pim B St R B E 2-1-11 for > HEEEERERER
380V » LA AT AR ~ (HRE RSt BRI R EUR A EU
Blas K HekEE - (R RSP EAGEROT & DC BIRMEES - B
AR T

® DC distribution for home and building (2010-2012)

= & “

 Renewable

C GRID i energy (3kW) Storage (3kW)
High efficiency m § | I
bidirectional i B.d"ecnonal
converter : : €
(96%%) * 380V DC BUS tereemef et CONVETRET
k
High efficiency
DC power supply
(>92% at 20% load)
PC TV DC appliances Heater, DC load Lighting source
-;u &5 B B

& 2-1-11 (R EH i L8 24

skt B8] B SR AT W ST FiT (KER) 2O 528 28 FH A (IR BR DR C BE S SR S5 e
1 gz (power convertor) - BLfE HATHTFERAR R -
EHPRREERICE ARG 2 B RS - HoREEE 2-1-12 fs

(1)50kVA  AC/DC converter

- 3-Level NPC, efficiency 96%, power factor over 0.97

- bidirectional operation, input voltage compensation, LVRT function
(2) 10kw DC/DC converter

- Dual Active Bridge(DAB) converter, wide input operation
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[50kVA AC/DC rectifier) [10kw DC/DC converter]
2-1-12 FHANREREIRACE 24 2 B s

534N R B SRS hT ST (KERI)AE Gochang #5775 ER /L (411 2-1-13)
TR B O T S A A RS - 40
B S T AT R B e B ARt A DUME TR R R (R B i 2 s

B. #EEMHNRBEEMICELREE AC/DC Biids - HEER 150kW K
300kW

C  ETERERMGERT  (RERG AT SE LAY

FEIMIILMMWIE W M VIR SMEPI] SO WAL R W M Sy

W' - L e
; — 100m .
. LU B 9 » [ ] 210m
~ e
T G 2 : _
g : it o W poom
¢ W - %m
o - 130m {

850m

Bullding Drawing Monitoring System
e

2-1-13 Gochang & JEtEE 0y
e B R AL T FE P (KERI)HE T 2578 8 A SR R Ao b 98 - LB FERK
RNMECESE E W E G BB TR » AR T HH RO I
RESE IS T S BB F AR Y BRI B S -

(—)Power System Analysis and Operation
BRSNS T2 e S5 1. S HEM ARV 2. 50 R0
TS B SIS C BB 2% 3.4 PMU EEREE S eS8 -
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[ B B LRSI RERRE

AR EBA 48 B BRI e Rl - A RSN Z 2T
SETERASRIEA - SRR  SHEEH B ASHER R I - 815
AR - INIE FEE DUBREERAHAYIIRE » AR TR AERRE B b &
e P THYERAAEAH DN RE B I - E iRt T IR A P e iEd - 24
REFAIR OGN SRR SR - ZEAHRED Sy - IR S T RIHET
FSRSRER G (A R - I AR i AR (o AR R (S ek (400 1EC104) [A]
Rf 5% X FFHE B BB RS LUP BUE RERTEIA L - el o] DUGHE R — 15
Bk HE A AR - TR b B UHEAR AV DIRE RIS - BHPT A%
(B HEBETHY - MEHESH B E R T TR T - DARFEE I REAT
HE - ik MR EERAE AR SRR v SaRg - A0
IR T RS B B b A 4RATRAHDNRE - AT A B BhRE S FATER
AfAH -

Actual system

power grid

Test platform

t similar

data acquisition

ontrol simulation

===

test data dispatching systems

o

I

2-2-1 ~ FHEH LR
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Power System E Data andad L Dispatching

Simulation Simulation |communication | System
Layer < Layer i Tested
data flow

Verification
Control Layer

2-2-2 ~ PetHAE

SRR B R AT SE R

FEHER SRR RS P A U — TR R P RS P SRUm b 2 > £
REFIEE AR A IR AR S SR 1T SRR R B AR A D R,
DRI B B AR TG B A E 5 S = Y (o 5

CRIEPRI BAHEERL RIS H AR 8 —E e RUBRIRREEAA 4R > B T HRag
ZSRHVSERERITEERERE R TL T — 3MW BRBIAY ST ERETE] - Fh IR A O BAA
1% o sk Ukt > BERES USRS o MBS o DRSS A /KIEIUEEAH AR, -
MTAETTHABRAVEER > I IREETE IR TRt EIRVE A EGECR - 588 744
TE RS AR T - SUETEEREAUETT TR R i TRREE K
RIS - AERBDRE SRR E > B KA EAREN R - 21k
—fiEl 40MW AREAY Jo il SR i RS SN A St RIS RE AR - I EL BRG]
o ARV R AR AU S - Bl U 2 R U B Es Y EE AR
bmt% - HEAELSeATY SMW Sl B sy PR RIS RIBE ST -
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- E;(haust gas N WAC
COMB GR
HT
= ST
= REC
I
Make-up =
-water -g
Cr;ofmg =
ater 5}
el =| leT| ot
=
—
S
=
Water = * =
) Combined AHAT
Cycle
Fig. AHAT System
AC :Air cooler EGR :Exhaust Gas Reheater TBN :Turbine
COMB :Combustor HT  Humidification Tower =~ WAC :Water Atomization Cooling system
COMP :Compressor REC :Recuperator WR  :Water Recovery system
EC :Economizer
2-2-3 ~ Sl SRR RS B A e 4H B
Item Unit | Value Item Unit | Value
Rated power output kW 3,680 | |Turbine entry temp. % 1,180
Electrical efficiency %LHV | 42.46 | |Turbine exhaust temp. % 669
Gas turbine speed rpm | 17,800 | [Fuel - LNG
Inlet air flow kg/s 10.3 | [NOx emissions (@15%0;) | ppm <10
WAC flow ratio % 15 Humidification rate kgls 1.25
Pressure ratio - 8.1:1 | |Water recovery rate ka/s 1.39

Humidification
tower

Water recovery
system

70
*ﬁ

;

2-2-4 ~ MW FETE]
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i i \ |
Humidified air -ﬂu. Compressed air
T ’ = . T
| Spray nozzle

Recuperator S
module

~

< =

Exhaust
gas

= A
/]
£

N

® Exhaust gas
duct Compressed

Exhaust gas air

Recuperator Recuperator

2-2-5 ~ 4OMW ZE4J 31

FIH pmu EHIERS S B2 E

ST T (S AR N B R T BB A S BRI P ) A S BB B R
RENFAITH - A 2014 5% E DANGIIN K JJERZ4ET 12 & PMU » IGER
TNGHEMAH - 17 PSS/E F2UE T AN EAUEESEI TR - FESH R IS
RITEAE[EA - WiB58 T 11 KPS/ -
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Start

sk CG\/! PMU Make Input Data for Playback Generatorsllx«x p| g kk DYR

Measurement (Volt, Frequency)
PSSE Dynamic Data
Initialize Network Make Equivalent lllxxx gay

Data Circuit Running Simulation

Model Validation

Simulation

Comparing

(P Q Results (P. Q Data)

Output Validation Results

Model| Parameter Calibration

rr(Comparing Select Parameters for
P and Q)<? No Tuning

¥es N Output Comparing Results
M Derive Optimal Parameters
End

2-2-6 ~ FIH PMU Esstiiliife

v

Parameter Tuning

(=) Renewable Energy and Integration
AR aE B SRS & A A R IR BT e R A =R S0
fi& > HH TPRI ~ CREIPI Jz KERI 25 = {E[#f512 L > B H 43 /& Development and
Implementation of Wind Power Forecasting System k7 System-wide Evaluation of

Performance Improvement of Thermal Power Generation for Renewable Energy

Integration &z The Development of Advanced Technology Using the BMS
platform o

SROTATER S N Ry B TSR BETUA AT » 3% S S E PR i 1
il > & JEVER R S R RSA T R R B PSS ES 6 /)NRf Je 48
/NRFRIE ISR BT 2085 > M A H R (L PSSR AL B T 3 R b Fe
ARERESHIER - AR T BN AV LEMERE - DUSZEPa S Ry ol -
HRERT 4 /NEFERSHRAT 24 /NEFEY TS (L PR H o bR Bl R 6.5%8.8%
ERFG LR SR R B 2 10% ~ 20%HYZ0K -

578 H TR 3% o i R BUR RE TR BURY S # B R B A 8 H
SR ATTRIIR AR R S 3 BV R E R E M IN > R EENRE K E
TIFAERIRRCK - Pl RIS BTN ARG E A B E A ST &= PRI E R

HZ— - BN RGHVERACE - BT K EOABER R > &
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G REMERIIR E AT - TR (E A R B S S s B L T R DA
FFARGRRIIRE - AR BTSN FERRNAER - HHE
SLEA LIS APR TG B AT PATEHIRY > By OB AR 58 Bt o] LUK R
ZAPERAEE ¢ 2 EOJEEE N EaMRE - B/ BAVEEEEA
B > HegmERvEH) ] LI R(EE T 8tk - B2 E I3 B R Y
(GEEfE & B —E Ll - HoE ATWEENHEF HIENE N RS ARE - B
A TGS Tt R e o R DR R FE A A R B (Rl A

Introduction

The distribution of existing wind farms in Taiwan

Year 2015 2017 2020 2025
} Ao On-
S8.Yrp Ebe Vea St e TG shore 647 686.7 1,200 1,200
L o h ’ (MW)
Off-
shore 0 8 520 3,000
(MW)
Total 647 694.7 1,720 4,200

"1000 on- and off-shore wind turbine” Project

2-3-1 EBE TR T Bl 232 EE DR EREAR

JEAR R E B 3 R i EE R A RS~ R - &
FHH R BT S T E R H s IR MY (% - BN R e E
A SRR DT AT TAA M ERVERE - FEAlE S R A i 0y P e
FH o RIEARTE I 22 ek A 4 E 484 (Fuzzy Neural Networks, FNNs)Zfiy
FREFTMIAK » 456 ERFE St B RS E R RS AR - B A EEATR R R
HE TS BT ZER -

26



AR R ERER R

Numerical Weather Prediction

Fuzey Neurol Networ ks

= Moorics Oua <4« Forecass of WP Protecsion
) ’ PP ———

PenariVIW)

=
- - -

-r
Thwe thern)

Visualieadion

2-3-3 W JTHEBEHN A

SEATERA 16 {EHE - RieftHE IR EE R - SHERAE
PRAHPFRERTIR B2 > SRR I S B EIGHET 6 /NEF R 48 /NEFE 5%
BT S B REAE H Y B LRI 3R AR -

On-line Operation - 0.25%6hr Forecasting System

Taiwan Power Company 6 Hours Wind Power Forecasting System

* HH: v MM: - OB | T8 BEER

) _o ;r ar el LTS L ) " L] wh

AP RO R M R A RD
¢y BrRATRRR AL -4

2

)¢ QJ crar u‘ti l!l BIING+PFI-AELvmNn s SAAnET NN
AR Lon DR Lo T I

Historical comparison with time
The wind farm of main island of Yalwan Interval 15min

g Historical generation

Forecasting generation
...........

.-t a%/0w 1743
- | 2t3nm
e ,
e ® °
HANNMYN

[ 2-3-4 6 /NEFE T EH M ARG H
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On-line Operation — 1“48hr Forecasting System

Taiwan Power Company 48 Hours Wind Power Forecasting Syste

BT s pRENEHEN - A bl ATTREEE - B8 aXER - BER Rl sfe - ) My 3 s 1 s HH: @
EL IR TREY R Y AR LI N e R
MLl U Eah DR CREE sl O U ETRM C Roel T N
FLECTT T T EE SR bAE e E s SR T FAELA RN ea s MR T RN
; I_-'.il'l'll!tlﬂl".j' - WEE - &TEMEEE - ST SN
It you choose the past time, you

can get a historical forecasting
generation curve,

Poemmizt (8|

1 { 4
Wy « Historical forecasting generation

s o agn

2-3-5 48 /NERFEJTH BTN ARG H

JE\ )3 B TR 2 e B 3w S TRORISE RO ~ R [BJEUS Y 2H & SRR S 45
RELEE S8 DA A& R AV ESS T A T ER - [ 2-3-4 K¢
2-3-5 PRV ERER SR R E LB E R - B aghir AR 2 6/48 /NEHERAT
15 7r$#/1 /NI THRIES B &HE - B Ik B4R RyoRok 6/88 /NIFHY TR SE B S AE
ALedhsR HEUHI S EE -

TETER 22 AE R I R 716 > 2017 4 b JESGHIERI 4 /NEF S H AT
20 /NFIYTHHIR 2 E#VAF & EIAE 2014 fFE53RAT IEEE SOl TETENVERE » B
NMAE(Normalized Mean Absolute Error)47 5l By 10%(58A1 4 /NIFERZE) K2 20%(%EHT] 20
/NIFERFE) © 1% = ~ RO RIS TR 2RO R R Ryaz BOS  a ai » ER
SZHIE s BT DATEH] -

=
=L

Verification — Forecasting Accuracy Estimation

6 hours forecasting system 48 hours forecasting system
Statistical duration : 2017.01~06 Statistical duration : 2017.01~06
windtam | el [ g | Ao ahead 2 pore e
HuShi 8.08 Hushi 6.52 8.80
ChungTun 9.28 ChungTun 7.81 9.85
LuChu 10.76 ChungHuo 9.36 10.29
WangGung 11.16 WangGung 3.99 11.90
ChungHuo 11.26 ChungKang 10.15 11.60
DaTan -1 113 DaTan 3 10.36 13.84
SsuHu 11.95 KinMen 10.44 12.88
ChangGung 1 12.27 ChangGung 2 10.50 12.22
Mailiao 2 12.5 DaTan 2 10.65 13.83
DaTan | 12.82 HsiangShan 11.13 24.22
KinSha 13.25 Mailiao 2 11.18 14.31
ChangGung 2 13.47 DaTan 1 11.34 14.74
HsiangShan 13.62 ChangGung 1 11.45 13.05
ChungKang 13.86 SsuHu 11.63 13.85
KuanYuan 14.27 Mailiao 1 11.64 13.74
Mailiao 1 14.46 LuChu 11.67 14.50
Nuclear 3 14.52 KuanYuan 12.58 16.40
ShiMeng 15.61 ShiMen 13.12 16.81
DaTan -2 15.91 LinKe 14.37 17.02
LinKo 17.2 Nuclear 3 14.41 18.38

2-3-6

6/48 /NI T T S St 4B
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CRIEPI 2 Yuji Hanai AR - Sty a RBERasTHE AR R R HFAE1&
K ITHEEHAIREIE < e et SR B AL B > Ry kb B A - H AR
AR I HEEN A REIRAY S - E B ACKIGLE - EUIEREE " H &),
BIF AR | - B AT AR IEROK IS B AL - BILAE AR BRI AE » FRA
FEAEROK 035 SR Y A B 2R R AFUARUE AR B RS - RO AR R IR B B i P s
J&& » SR K 4 A RS -

TEARAKR - HARRYK J13 B2 R THE & E B4 Gas Turbine Combined Cycle (GTCC)
o HI GTCC BA R0 S e I R o MY - REIEE TR B H ) B Eh A A AR
B A EIRELEK JTER(FGAE ~ AR E RS ) IS TR 2 - 5 RS
P4 RE R & (E G- B m . -

e
R&D of Next-Gen. Thermal Power Plant

Flarge Contribution to GO, emission reduction

Specific measures:
m Fedusing CO., emission thermal plants by full load efficiency increase,
(2 Avoiding CO; emission into the atmosphere by CCUS.

.

Conventional perspectiva for thermal plants RED |

#Enhancement of more flexibilities on power system operation

Specific measures: o THEERERRREIARE
{1} Impraving ramp rate and start-up time., 3 .,
@ Lowering minimum output. ’ :
- ’a %M
Mew perspective for RES integration . "t HHHDS®
and siable power system operation gt i 1.'||'1'\c1 mitte Al A lariaks?

fuberwtha s graa | 26 12 el b

2-3-7 NFEFAREIRIGEEIES - HAK I8 EITE T H

KR ETHK T ERSGEe =8 - —EaHhSIE GTCC HYEESE - &
% Lowering minimum output ~ Improving ramp rate - Shortening start-up time &%
Improving partial-load efficiency » 55— 772 FI FIfE#5EEE 1 75 AGTAL1E 2030 4R
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Analysis Tool: Supply-demand Simulator

Fixed Output

" Daily to
\\_L.‘Ionthlv
-

“ Der"ﬂar'n:l-Su!:lplyr Planning

Output Supprassion PV/WP Output Estimation

(Curtailment)

(

[

I Solar pv*

-
-
-t

-

S,
Geathermal, ete. | Power™

Output

Prescheduled
Maintenance

————————

Power Exchange | Schedule

Demand Estimation —\

I

!

Coordinated

*Heat Pump Water Heater
Control

EV/PHV, HPWH* J

D Main Function

L *Induding Uncertainty

\

-~"Output
- [Sceunfrl:osj
4 Thermal Plant, etc.
Property Coal, Gas, and 0il
R SN -
. schedule Hydro (Reservoir)
""q.‘h‘.
“‘n.f_m perty Energy Storage

“‘*“"n Pumped Hydro
D-5 Plan  Schedule
-

[

(Frequency, Reliability, etc)

)

===== |nput

Other Simulation Analyses
— Output I:l Controllable
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RSB WIRHEARTRAYVSERE BT - EOKIRHPR BT K D ERgE T8 R A% AE
B A5 - Hp ST E A S A HEESE 5 ramp rate ~ start-up

time 52 maximum LFC reserve 5 - fF
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Change in Generation MWh Shares
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@ RES grabs market share from thermal plants (COAL, LNG-CC).
» Coals cover imbalance, LNG-CCs provide LFC reserve with low loading.
@ Generation share of PV-WT increase (4% up in 2050)
due to performance improvement of LNG-CC,
~ Enable to keep required LFC reserve by smaller number of LFC units.
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KERI 21 Bae Jung Hyo {8t (UFRA#H > /réaes Bl B R Ao E B HIRE TR
{7 %4(Energy Storage System, ESS) > ESS &£ 34 e R BE A TP YR LR > ESS &
FH & 7 & ¥ 4 4% (Power Management System, PMS) - If 3R =8 € % 4%t (Power
Conditioning System, PCS) K Ba 45T 2447 (Battery Management System, BMS)Z5H;
iy o A& /48 Bae Jung Hyo [ HEIRBAZEHY BMS » 3% BB FI# SR
*}-& (Digital Signal Processing, DSP)BH &% P& » S0 A FH % il 25 W Sk 4 5 1
(Controller Area Network, CAN)ff 55 Master I 5z Slave iR E > HEANZ B IR
B 5% S s B e B IR AR (G T A4 R BRI P 522K - A1 BMS platform R DUfEEES
TR TIRRE - FELL T DI T2 B E e s e S B B SRR -

' o What & am ESS(En Sturagy Sydw
The zenerated power is stoud in the erﬂ Gnd sritem.
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m&@@ JEL T g

<Increase In new f‘g-} )
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2-3-10 ESS Z: 48/ 144

(Pd) Maintenance and Smart Distribution Network
7 Session 48475 4 B5RHE » E ARt TPRI ~ CEPRI ~ CRIEPI {1 KERI £% 1
o HEESHRASWT
BB B RAKIGEE{RETTL (Yan Fei, CEPRI):

EERERAES (HRESHIHEAE 2-4-1 Frn) EZEARE
HASSHYTRER ~ IR0z e AR ER B - B2 A T B B ) (R lo =
IR » SR BRI E A TR R g AR I - (H B R E AR frEry
BASERL e B ST ARA R -
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Vaporized metal edges PP film -

1

|‘-‘“\-‘-

Spray layer

Spray layer r '

Margin
[ 2-4-1 5\ A E
BERHR R/ 482 B HRR A B R IR 2T 5E > Rl ) R H Rk
WA HTREN: - IR E T —EER TG - FREAAENURE - BT - i
JERE ~ R EEE. FHEET > AAOE B EAEE R ERAR: - 8
RAHIAR R R IR - R R - sEEME fmEE - RIS
FEE N T AR B ERSCR (AE 2-4-2 For ) FEERHIFRE:
IR RN NI S A7 ap e sy ol RAlISPIRVE S=p o - I Ny
ERHAF - Bt B AR R R lEH] EL R B - (B = A R P (E T RE S R T T T -

14 T 1.0

A

=12 : 4 a &
B A 2 Tosp 4 by
=10 i a s N {1 E
@ i ’ g o, 3 0.6

8 T B =
S i ©
o Iy 4 o
26} % A1 Soaf
= A (1]
E 4l Lot 23 2
= t E= 0.2 IR
s t g O
B 2 * 4 rd

0 L 0.0 L

10 100 1000 10 100 1000

Pressure P/kPa Pressure P/kPa

[ 2-4-2 BRI E Rtz
BRI IRE T AIVE 4 18 > SRR BRI 0ReE > HEERE
HOVEEBRE R ErRER s B a SR - R - BAEde
AV NE HAAE R P de iraate i © S5 =5 s\ R EBIIR MRS - HA
[Fiy S M BE R B B > BEARR St IS B = it eV AR R
A A PRI ORE - PET A R ERRY 520 (BB RE MR A R B A
o WAFHREITTHEAEE -

Hm

R R AR ERSANEENE B EM 774 (Takashi Kuraishi,
CRIEPI)
32



H 2010 FEAC#IH 1£ H AL 50% HY = BEEE a3 AU 1749 30 FE( 41
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Most of them are oil-immersed
Year 2011 paper capacitors.
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PD localization error (SC,-1 to SC,-13) Average PD localization error
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FEEEREAAYER - B A E F By Sisca (r SRR IR 8 4R & SR Im AR B
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R LAY REVE BLER 5 4L B B R % > o3 Hk =X &8 (Distributed
energy resources, DERs){EFEEIFFEHIIE N - REHTHARER S EBENVIRERE
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(F1) Testing & Measurement

Testing & Measurement i={[& session {5 =F s - TPRI —& > KERI [
& o KERI #y5AYE H & Introduction of the Simulation Program for the High
Power Test Ei Test result of inter-comparison measurement campaign between
high power laboratories °

KERI FYSRER LT B i g iE S IR T - H Ai{EE: high power (DUTNFEHE HP)
HENEIH 80 A KERI Y 1982 i/ MY HP I E Ba - Wit 1992 4 ~2005
B 2016 FgE R MIEEE J) - A0 2011 AT AR PR A S HIEE SEC Short-Circuit
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&1 Introduction of the Simulation Program for the High Power Test 32 &%
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8/~ Test result of inter-comparison measurement campaign between high
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G EETT - BEJJELEHEH STL TG7(task group 7)EE - REJILEHHYRLTEE
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