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Study on the Impact of Substantial Growth in Renewable Energy on Taiwan Transmission
System in the Future and Coping Strategies
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Abstract

The main objective of this project is to study the effect of integrating renewable energy
into the power system, and the grid interconnection codes of renewable energy in foreign
countries, and propose suggestions to modify Taiwan’s existing regulations. Additionally, this
study proposes practical strategies to solve the possible problems caused by a substantial
increase of renewable energy in the future. The specific contents of the project are comprised
of several major topics, namely, surveying the up-to-date interconnection standards/rules for
renewable energy and proposing feasible suggestions to modify Taiwan’s existing
corresponding rules, collecting the review criteria and process for integrating offshore wind
farms into grids in foreign countries, collecting examples of various compensation equipment
or dispatch strategy for improving system stability in developed countries, and analyzing the

investment cost and benefits for various applications. Finally, this study develops a simulation

A
***g;:g,f;t;}j;«" g‘

****;;?;z 2 ;}gl_g*‘_,«;éjp;(‘“ B

N


jia-wen
文字方塊
回至目錄頁


EETEATF % 81088 105.2

code which implements the system impact analyses when a large quantity of wind farms in

central Taiwan is integrated into the the power system. These analyses include power flow,

fault current, transient frequency stability, and voltage variation. Additionally, according to the

simulation results, this study proposes practical coping strategy, dispatch strategy, and

suggestions for improving system stability to solve possible problems when a large amount of]

renewable energy is integrated into the Taiwan power system.
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th DA R VB 2 2 > i M e T o
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£ 10%HY B Th e (Ramp Rate) -

(5) BEREME AT 1 2 30MW 1YE e

5 -

(=) LR35 R SEEHE DA 10%HY e
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(7U) P By 5 SRAETE DI 10-100%F TE T}

5 -

R E ] AR
50.2Hz > IS AELE 1 Hz [ 40% R\ ki 27
oy R > RS R - B
SRR | & 2R 50.1Hz » EE
SR 1 Hz FAE(EE 9SS B L BE D DU | B
{65 25%%EUieii L1 BT > BRI IR B Tl - S
B 48 ISR RS LA St > e A
S| ~ — JEREE] > LR BIERIE] » I
SRl 5 L EL S 2 i 1 TR B S
11 - EAMELSENIERRS O ERE “ThE-
B B 2SR T 49.7-50.3Hz
R > BRSBTS B T TR 95% A -
[0 2R R 49.7Hz > FI RS BT 5
SR A > 5 2AEES AL 50.3Hz » HIEL
S E T G R E - — B AR
S2Hz » HIESS R ol BERERET) « AN PSR
K Hydro-Quebec Z54B4E HIIT i H AT L 6T
FARREE VAR FUESHE 10MW BLEAY
REVES » DVEAEREE VA HERIERIEE 1 IS
FBERE RO 10 B2 SRS AR
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TREAE AR » B TR 2
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e RE HIAH SR A AT UCRC -
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TR LA LR - BIR L FETHTZE]
FOREUA EEH R (B RR E R HDD) - E
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BRI [E] V-Q SREIRFIRIE -

- {REBREEERAE ]

B R T AR R > S ARE
BRI &= S LE RS S A SRS - RIS B
ATER— PRI (SR fE0K > 0.1~0.2 FPHYIRFH])
PR A2 2 — B RE BB BA R (L £ B ZFE B HAE
Tt O L P P PO LS RE B 2 el > TRERF 4R
THRIE AT EVEDR - M fb 4R B AHE A
T Ry (RBRZFAEE JJ(LVRT) - FRR 1 B[] 2 Al
AL > FELEE - B~ JEER ~ SRS~ EERIES - 0
K~ Bl - APEREER - RIS AR R
WREEE NEE OV o USRS R A AT
ENGN 21

I~ EREHREDER A ERE R

[RGB E PR T BB Z LVRT [RA]
Gh o By TR RGRERRE - S0 OHERERAIE0R
FEZ S AR - B H ST TR S R D ER AL
FAEH R FRIG PR [O{E ST R BR 2 BETT - 1Y
E.ON SDREZAE Z B RRESE S%LL Ly
WVEAE 20 ms [RFfE] N EEBEEEDDERIR © iPast s Of
AR EORE F A EREEL > BG L AE
100ms LRSIk B 2GR UUE L) - HAESA(E
150ms PIFEHLEELS » REST > FEDEE K R R 2
RERRTEDR b - IS S AR BRI - EGRE
SR e Mt K &



100
90 - ,/
80 -+
70
60 -
g 50
>
40
30 +
20
10 +
R S i s ; s 3
time(s)
———- EE- EEW- MK —  @H - FHEE(<100 kV)
- — = xm (AESO) — dtmmsE EFIB (large voltage dips)
————  [LFBF(small voltage dips) ——  BEHL(<100 MW) L (>100 MW)
—— 4P — == JEEA(Hydro- — A
— EHF Quebee) — u®
2 HBIEAUERTE LVRT Hi#2 bk
#2 1 %8 Grid Code {785 HE 27 BURF 14 2ok 2 fL %
SR S8 0 T ) Wiewaci R
{#[E E.ON 150 0 1.5
EaE 140 0 12
E 625 15 3
JLERE S5 250 0 0.75
FHE(INK 100K V) 140 25 0.75
FHECKI® 100KV) 100 0 10
ELFIBF CRER R RS 200 0 0.7
AR (/NERRE R ) 1500 70 1.5
HIZA(AESO) 625 15 3
HIZ K (Hydro-Quebec) 150 0 1
F[H 625 15 3
PEHEF 500 20 1
FeAH 500 20 0.8
EEHL(/NFY 100MW) 250 25 0.25
ERBL(AA 100MW) 250 0 0.8
P 200 0 1
a% 500 15 3




S8BT AT

B~ RS AR TR Al A B
RIS T SRR EE Z B

% 810 #F 105.2

P A RE R 75 AE IR Y HE 2 B e P B 56 I
TR EAHRE o 3 BRI  FERET
filir ~ FZERICG ~ SFFEIMT ~ DL SV E BRI S -
EREA SR B RO YRE T BRI RE S [
ARERBFEEE LG -

— R EERE R A B VA A E R A
REFHBRAVER - #3#(F » DUREERA - B
b i N R U R I P BT
B o B - A2 A [B] B &K (Round-trip
Efficiency) L EHRE XM EEAIF & - MEFHEER
Yoo HE R E P O AT AT o DUERRERY A FUK R
73 HATSARE R EE Y T E RGBT 515805
R - EERE (W E 7 a5 (Supercapacitor)) ~ E 1L
B (WMBH4ESLEEERM ~ Flow Cell ~ ARLEEM) ~
BIRE (AR (Flywheel)) ~ fIZAE (407225 BR4H
REZHU(CAES) ~ fifr & E#(Pumped Hydro)) ~ {££2
AE (WEGHAE % 8i(Hydrogen-based)) ~ BARE (418
EHIRERE T S 4U(SMES)) ~ DURBARE S B BERAE -

LB IER Gy > FHRE RS A 3 R
RINFERE 24T - MIVIGERE AV H B AR 2
SRS FERRFT] - T RITIGERE S A e FEI A
FyBR E 8 - HAVRTHAGERE S B FEE A
B TR A R R - DU ERE
o RIIGERE RS —RIABARHEER
A& 7K DU 22 R BR A RE 2400 > T H S TERY
IRFFET TR Ry 4218 IR » ATEROM R A (flow cell)
Fo et EE At (Fuel Cell) /N2 Bl 5% 1138 I HEHE

wE  AFRRIIFRE RS EA -
STETFAERETRAV SRR - FAHBIER RS
AR E R GERE RS AME R At > 1P
FRFTEE 2% ARV REFRE T - RIVEHRE 2 4aa TRl
FARFIERVRE R - MR E 2SRy N EH
FIPREFZERIEREIR - RIS - SRR A AR
IRAEIET RS - ATERCE R [ PR - Bl
ThER S Y T 2 A0 BB HMERE H F R4 T DA
SEFH o ST ET RGNV E SRR - WTF 2
SRBRMEIERE 240 ~ T MR ~ BEEIM T DAFHOR

{h ~ S E E R BGR T SRAS Y R
RN N R e i

Ry AAERE R R e B A B 2 > AETRF
R R Z DIRE & 7 Ry W ED 0 AN LA 3 » —ER 73
ForSE Z R M A B SRS DR A (R A
B RERF R A RE R AR E BB AT
ZGERESLH TR RIS LR ED o T 04T

— ~ SRR R R AR AT

R G B 2 1l 4 (8 T (B & I R EE A B
EYLAHEDS - FFREEIIMER(SVC) ~ DL EFRE
[F]25 i E 25(STATCOM) -

% 2 Byt e 2 AR R LB
STATCOM Ei SVC fHEL » STATCOM SR LY
A S - BIERE R - R E -
EEREEEEE /D - (FHANERES T
SVC {E FHRYAT i B A TTAFRS R /N - RIEE AT AR
VR MRS -

R 2 AR E R 0 A B BRI

WlERE | AUSS) TRE B P
I LA . @ P 1 A
WEEAG | S/KVAR | 2 fmerme 2. e Bt
3. PR E 2. hEERE
L BEHE | SIOTEEREOE | | R AR | L G
“ve WO VAR | 2 FEEOESEE e HUVEEEE | BRSO - | 2. (5 i E 6
3. PRFEE  TAEISHEE | 2. 8 STATCOM G[EFE | A -
4. ST
N s%ﬂgmﬁg L ammgﬁfzgrﬁrzﬁ L gfg%%
2 SRR GIRFIEIRRREE | (A ANOEESYE - | 2. PeEIE
STATCOM | SOTKVAR | 3" oy wmiminss 7408 SR | 2. B8R SVC /N
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ARBEARREGIOE §EHER R EL R ERBH R

=~ AR R B AR AT

—FEEERE AR R H RIHE T R - B
BFEEHEEE - BF RAEBRA - HAER—
M SR - SRR BB -
AN - RETR IR NS R A M EEF BN R
Z— ° HRE RGBT A AR - DURERE
RISy - HATs A S e )7 =&Y nl 70 fy 41
TR -

(—) Bk E S 23 (Supercapacitor)
HEENZGEHERE Y » FEERR

B ENIE - HATE R LIERER

SRS 100kW DU 10 #PHTHL

BENF[E - PRI 5 P B AH AR kAR 1R = i L

BERR - AR A 1Y B BEAE T FE R Y 2R

FEE R E B30 #0240 7Oy

AT AEZHESEN 600% 2

80%) » HHINH 2 H EMR - RIEAE

HEFFEAE T E R BN — R E

AN ERPIRA R ER B (SR —EHE

KRB DA i K e S A PR - T B

i [EFLEIREE N PR ERRIR-25 & By

Eann] =2 25 L E o H R T E KRS

& AR B AR — A YL B2 & B R B

TR -

(=) #E{EE2(Electrochemistry ) HE F &
— % T ] S FT R YEOR B 4 R

{BEREEA - B0y e RARREAE 0 22 e R ]

TR~ N2 Bt B B Frss 2 (HRRES

FA BRI R R EE - HIER 5

HE R RS - WEE AR

JRERBARE - MEBENRAKEHTE 7

R IRR - GEIRRCR - AR EH Sz -
(=) BIRERERE RS

B S A B B (T 2408 R TR R R AE £

& (Flywheel) o [If Z 470 o] 15 By — AR AL =0

Bt ¢ RreE B DU ERE VA A - B

B & FEFRE B RER - FEAE B I A8 fT

MRV BB - I SRR IR 2

H AR AR 24— e o AR © — B
{470 Y i AR 2 ({72 10,000 rpm)~ 55
— RE SR Y S T o TR 24T
R E IR T HYE B A 2 80%~85% » B
—RAMEE BB S TS - FREA
HEE PR TRERNSE - HEAREN
(EHE - EWEERERE I A 2 B R T
WD ERY 52 - 2RI T Y Bl 2 i B e ]
oo B —MREEEEM - AN B
A LEE M S - — R KRBT T IE
R mTHE EC 52l B AR DU A R 5 [ BB T
ik GEREHLIE -
(V) {7 BERHRRE 24

— R BB AT RE R AR S S E K
JI{EEAE(Pumped Hydro Storage) DL K% 25 43 JBR
Y5 % Bt % 4% (Compressed Air Energy
Storage, CAES) - H Fij 57 b7 E 0> HHY
REIGERE AR BB & K TTfERE < ZR1M
PR LR G RE 2R & Z (R B R SE ~ H
AR ENR R & - P L
PRI N S A AT T 3t T #RRE S5 8 - S5—7d
ORI HEERE 2 & (B — A 7Y 100MW)
Ry 78 RIBRHERRE 240 0 LR A Rk 2R
TIH 22 RIBR A AN Gt T = B AR R
T o & R A i SR PR L = R
ZER, M EBLERRH(— M B RZRR) R & WA
FEARZERIEEN S B E - = BZER
AEAY—RRARBEHNEN =72
o N RIRF RS ERA - EERTE
FEEE N - B BRZE R AT R
—F - HILIEEEEIE R T RIPIAVEERE &
Gt o R ) RS R A 52 TR Mt 4
o IR EFTA MBS A TS A
TREFRE - —M 22 R GERE A4V [0] 78
R A Ry 85% /4 »

(1) E\fH#EE % (Hydrogen)

AR RS T F RO ARAGFINE
i FrRlEE G HEAERRIEMNNSSG - I
240 £ H A FE B RS B (Eelectrolyser) ~ &
RIFREEE DI EEE - EREEN
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KA P A BE R T 3 HY B TR K B i E A
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(7N) FBERELAE (ERE 247 (SMES)
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FEALIE IMW HYRERE > 11 1000 AR EKE 2
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FErEiE 17 28 ok BEXGENEN
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(1) BHUGERE 247 2 (B GRBEELER
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3P o

=~ BAUGERE R S P B R P B

ST IHRLEERE 800 - HEE KA g i Ay
ELRE e 22 - €K Tl LG At B RN (Capital
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ZERRA o AT R ERST » FARE S SHVEE
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R
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sETEAF E8l0H 1052
F 4 BEEGETIEAFECEFERE R A KRR 55 17)
s . EEREE 2 F e Yo SIS A
BET] RS Hb/ﬁﬁ% IjJ—.— <FlE B Al
Bl SR (MWh) (MW) (hrs) | (totalcycles) | (S/KW) | ($/KW-h)
REBREEITRE » R LSRRI AR C R E T
o . 1680-5300 | 280-530 6-10 80-82 2500-4300 | 420-430
HEKN il AP 13,000
5400-14,000 | 900-1400 6-10 (>13,000) 1500-2700 | 250-270
8 960 120
CT-CAES JE T 1440-3600 180 (>13,000)

() 20 1150 60
BRI N 1080 s 8 1000 1000 125
CAES (B F) | ™™ ’

2700 20 1250 60
BiyhR B P EPE R 300 50 6 ( 4;5)0) 3100-3300 520-550
= BE L 85-90
i EPEER 200 50 4 (2200) 1700-1900 | 425-475
SRR | PeL(LPEE 250 20-50 5 8590 4600-4900 | 920-980
(4500)
— BT 85-90
[ RPE E 400 100 4 (4500) 2700 675
NELEIR . 65-75
Hith [P E 250 50 5 (>10000) 3100-3700 620-740
PR LEIR — 60
s R EY 250 50 5 (>10000) 1450-1750 | 290-350
#/EE A LB . 75
e TP EY 250 50 5 (>10000) 1800-1900 360-380
PR E(LE — 75
i THEEPRES 250 50 5 (>10000) 1440-1700 290-340
AE B {FEEIL 1SO HesbE R SR E I 4 F A RE TR Se #L A T
_ 85-87

FrCEA (ZY=) 8 _ -

bk [P E 5 20 0.25 (>10000) 1950-2200 | 7800-8800

Bih PSRN — BB EIL 87-92
SHE-EE [P E 0.25-25 1-100 0.25-1 (>100,000) 1085-1550 | 4340-6200

s A Lifige S — BB EIL ) ) ) 75-90 ) i
SeES e | EORPEER 0.25-50 1-100 0.25-1 (>100,000) 95-1590 | 2770-3800

B~ 2RSS IEEERERZ RGE

g

— ~ BERKE SRR ASNE

GEE N AGEN RV ESTE > 2
Fodb~ o~ =R - Hrh DL 345k V EERLR By
TEHRAVETIES T » ASLEZELAPETT 2024 F
BEAK /RN > RELAKHEETHER
41046.91MW ; Bl L4 E & B 21754.85
MW o Hort 2 ifeideice Bz o ol bl IR LA
Bl & ER(GET 10 & QEEEELIR 2500MW)
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I FT > BHVEE R & BRI A A e S8 FE A
= o

AT FEARNE & 8N T RIS AR SR AR & > 41
3 AR ERE R 4244.1MW) © 5550
R CEMAETE - (RIEEEAFREOLER
& RPEIT 2024 £ KEOLEREEEER
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NhHEEREHESIEKER 31.38% « RIERFKEN
16.63% ° 5340 » ARWIFTIRG BALRIE LA - Ja
JIEkERE R 1273 2MW (RIS ERERE
30%) - FAREIRAEE Ry 3855.23MW - £ 5%
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ZEPI— = TR (S B R L RE
) > MARERIIRERCA H e 2 (R
EGRHSEE
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A~ VU R e 2 R e i

BEAh  INTEE R A HE - 2B E )
H TR 30% DU » PRI AREH 25 1 i — (b
Sy > IRRIE B 2Rl ik H B 8 R E
R 30%K R -

< 15.IMW
% 106.8MW
Bk 43TMW
_—— m 100MW
L 12MW / .
24 542MW | w# omw
- (3
W8 153.5MW [ N
[2 1w} ey T T

4 36MW // (g sooaw |
i
$57% 6512MW i @l
E

e
‘/, . 9 \
§
o] &3

2
tsr

3 GESMEES - B ERAR BRI
REE (AR

) B

= BEBRKE S IERARER AR RET

fRRE TS M7 AR © SIS H AR
TR B DUN-0) AR S SEHU T 384 N-1 Gripgpt
Bl > ZEEEARTTE T BEAF I E LR EAE

Al 230K R E R ERIRN(SOMW BLE)E
52 ARSI R - el RSt AT S 5
REBISHF ARSI - SR TR B
EEGHET " BB FWEARGHEER ) 25K
RIS ERATPR A ©
(—) BERKE SLEHEAERFERGZE IR

T3t

(SR = WAFANSIL e NV TE IR ]
JE > FAERETR PR N-0 #E]1 > & N-1 B(N-2
B - AR GERME @ St Esr
IRPREE S BB R PR E TR B T N B PR - DASESF
HELE - MERGERITER - FRE RS
IEHERE T e ] N-1 i) - RIFEARE
IRAEEEEE 6826. IMW i A Z M1 - A S AG R AR
EREABEK o 2RI E S A RIS N-1 R0
T RIRSUR & 2 RarEs 8E - FriliE 161kV
EHImARES - LRGP MR - B 2024

EELHRIER O A 6826.IMW YR A RETR

& > Guat =HEIEHE | 345kV N-1 ki s ar s -
HAR B AR B A S SRt (h 5
Fe B~ RE R ) S AL SR ([ GRETER) - FE4R
B (R E~FIE ) & Sk H R
1] 144.02% FRELEEGE F 1] ASETE IR 345k V N-1
USRI T IR IS AR TGRS (PR
E~FRI ) ~ &Ri% (TERS E~BRER ) SRR
(77 E~550 B2) ~ 4Rt (7 B~ BI)FAR
B o SRR AR o NS e AR RS H]
REFR HE TR PAE R A I REME - BT - AE 345kV
N-1 SHIEYEFIT - B REGEHBEESIARE - &Eh
TRBEGEIRIGAL - B BRI TR ES B -

£ 161KV 2GR RN AT | > Bl S TR
BSR4 1S N-1 ERAVERGEREUR 2024 5
B 2SR BRIEIS B A 6826. 1MW HYFLAETRE - =
FEIEHE T 161kV N-1 B s AR AILEET - 7] LA
L N-1 HEEE BTGRP RS (R
H~FEE H) ~ &Rit% (% H~FiE H) ~ SR8 (Fifef
H~i([% H)ZRGRES > BT EitE - NIE
B L Y SRS AT RE FR BT AT -
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BOthEZEf = GEARGK=# - R -
G > e SRR AR & - AIlSE
4 161kV N-1 HH A B i e il 2 40 H 2 (%
GRERHYEE o 20FR 5 FR R B = RIERFFTA
161kV N-1 Fifirh > #2215 H - HE
FhEEE H B1EE H RERPRE > gidnk
FCA VTR AR S Y A » L rp A i % Y B AR Ry
R H 2 E081E > SOMEEE 142.09% 1 3% 6 Bt
TN E B =RIERF AT 161kV N-1 il - 43
PrRER B E B - e ENEL H B2E
1 24 N-1 GRS BIAR R BRI 4R 2 S5 —FRE (R
HZ H ZEEE#)GRERENEEEY - #801
BRIEF] 177.36% ©

RS EPI=RIERFTH 161kV N-1 =iy - g
B 25 2 5

AEE AR AT BRIRARES B | #onz
From Bus| To Bus |ID|From Bus|To Bus|ID| (%)
KEZH| BliEg#1 |[R| EEH |t H| 1] 102.67
KNEZH| BlEg#1 (W) EEH |88 H| 1] 102.67
OEH |FEE| 1| EEH |fEELH| 1| 112.70
fRELH (BOETEST| 1| HEEH |fEFEH| 1| 142.09

F6  ZEPI=LRIERFTE 161kV N-1 FHifg - ki
s d N
A R T PR AR S
From Bus|To Bus|ID|From Bus|To Bus|ID
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Abstract

This goal of this study isto establish an action plan for sustainable management of water
resources and river ecological restoration of Hoping Southern Stream(Nan Chi). This study
evaluated the conservational effect of maintaining the ecological reference flow and taking
measures for river habitat improvement, and also recommended relative river-ecosystem
conservation and restoration programs. According to the survey result, the river discharge at
downstream reach was more than ecological reference flow due to abundant river flow and
the release discharge was more than the minimum requirement by operation rule. The
implementation of habitat improvement measures has already achieved the expected function
of improving the richness of biotic community and diversity of fish habitation. For further
implementation of the fish conservation plan, the main measures will be continued, such as
the discharge of river ecological basic flow, regularly sluicing for removing sludge and
inspection of the habitat and environment, in order to maintain resilience for conservation
measures.
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Powered by High Pressure Steam
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Abstract

In this study, a computer code written in Visual-Basic (VB) has been developed to
analyze the thermal characteristics of double pipe heat exchangers during the erosion
experiments executed by TPRI. While executing the code, the thermophysical properties
are first inquired to be input in the program interface according to the temperatures measured
at the inlet and exit of each heat exchanger. Through a series of calculations, the program
returns the predicted overall heat transfer coefficient (OHTC) which can be compared with
experimental result .

Three experiments have been conducted at subcritical and supercritical pressures to
obtain the overall heat transfer coefficients. When the temperature falls in the low or high
regime, the error between predicted and experimental OHTC is around 10%. However, the
error increases up to 50% while the range of temperature includes either the saturation or
pseudo-critical conditions. Many literatures reported the similar results. Furthermore, our
predicted heat transfer coefficients are compared favorably with the experimental data
obtained by Xi'an Jiaotong University in China in both tube and annular sides respectively,
under the same experimental conditions. Finally, the applied heat flux, which is absent in the
present theoretical model, may be included and expected to play an important role in the
further thermal analysis.

FRfEEE (Key Words) © #t5s 1 5%(Heat Exchanger) -~ 25l 5 (Subcritical) ~ #BEG R (Supercritical) ~
it 7L (Pseudo-critical) ~ 4852 (%% (Overall Heat Transfer Coefficient) -

ERE ST
o B A A AR5 R
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Abstract

To satisfy the requirement of regional power development, fast growth of load demands,
and enhance the power transmission capabilities of the system, the transmission and
substation project (T& S Project) of TPC has been modified toward decomposing the original
wrapped up T&S project toward decomposition into several plans. Through these
adjustments, the company aims to avoid excessive investment and improve the efficiency of
project implementation.

Furthermore, in order to cut down the power grid investment costs on the premise that
the safe operation of power system and the stable supply of electricity should be ensured, this
paper further proposes an advanced evaluation principle, by means of three-step investment
evaluation, namely, operation, expansion, and new construction to evaluate the projects
necessary for power grid.
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On-line Monitoring Application Examples and Research of Circuit Breaker Operating Time

FRF 3* JB I R $RAE b BER*
Chen, Pang-Feng Lu, Jiing-Jaw Lai, Chia-Shen Li, Wei-Hung
B 5 Bt % % A THE
Chen, Ching-Shou Ma, Wei-Fu Shih, Chi-Liang Lee, Her-Jang
=

AT 5 28 ] 85 BB i B A R I & s 46 (Remote Terminal Unit, RTU)N 2 £EA&/E
BkAE (Main/Close, M/C ~ Main/Trip, M/T) g EZEH{E 5 TS 23 (Circuit Breaker, CB)E{E 52k
[ 2 FFEERE - BB Y AR ST A 1S CB BfEIGfE - A& EEEE $0 (Area
Dispatch Control Center, ADCC) ek {a] il 23 ZE(4:/IE Fz (Sequence of Event, SOE)41 $5 HE HY
R MRz B E A B EEE AN E T -

e N B BZ A EHEHN - E15 CB s EnfEfH - WFELLr i CB Z R/Ei#
FERTE - KRR AR a8 R 2 Sk - (H4EE A B T AE 1 ¥ 52 5 B DL 4ERE - [
CB EEE [ - IS E I RMIBERE -

Abstract

This study makes use of the time message based on the activated time of Main/Close
and/or Main/Trip at the existing Remote Terminal Unit (RTU M/C, M/T) to calculate the
operating time of Circuit Breakers (CB), and then retrieve the data from the Sequence of
Event (SOE) message of the server at Area Dispatch Control Center (ADCC). Finally the data
will be migrated into database and displayed on the website.

Maintenance personnel can get the latest CB operating time form the website and thus
understand action circumstances of operating mechanism so as to perceive irregular time
message and put more emphasis on the maintenance of abnormal parts to reduce the CB
operation risks and improve stability of power system.

BESEEE (Key Words) © SRini& s (Remote Terminal Unit, RTU) ~ B4 2%(Circuit Breaker, CB)
(&35 0 (Area Dispatch Control Center, ADCC) ~ ZE{4:/IEfF(Sequence of Event, SOE) - 25 1) %5 BR 2%
(Transformer, TR) ~ (R &5 (Relay)

HBEGE - FrRRRHES » HRATHEERE

B HIE RERFE - HIRRE LR - R TR

B JE(EEE D AHE LR R R S S (R BR R

MEE TRk 2 ke MR - PR JIEH > ek B Is%i T2k & ) 2 BE R (Power
AREHHERES Wt ELE B ENZE  Transformer, TR) ~ S/KEEETES 25(CB) ~ (L& EEE

"eHEH A ARTE
HHH T AR AN TE TR
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On-line Remote Monitoring and Diagnosis System for Underground Transmission Cables
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Abstract

Considering safety and power quality, the Taiwan Power Company has widely adopted
underground-type transmission system in recent years. Damages occurring in underground
cables gradually affect the quality and reliability of power supply. In this study, an on-line
remote monitoring and diagnosis system for underground transmission cables is developed.
In the meantime, in order to implement the strategy targets of smart power grid, this study
further explores the detection methods and core technology of partia discharge for
underground transmission cables to improve the detection performance according to the
structure composed of cable sealing ends of EBG , EBA and EBO types, the joints of NI, NJ
types, cross bonding of cable sheaths and possible insulation defects.
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Hydrology and Water Chemistry around the Third Nuclear Power Plant Dominated by Large
Scale Environmental Changes
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Lin, Wu-Huang Wang, Bing-Jye Lui, Hon-Kit
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Abstract

The first and the second units of the Third Nuclear Power Plant, located on the coast of
Nanwan Bay on the southernmost tip of Taiwan, started commercial operation in July 1984
and May 1985 respectively. To understand influences of their operation on the marine
ecosystems and resources on the coasts around the plant site, the National Scientific
Committee on Problems of Environment (SCOPE) of the Academia Sinica, funded by the
Atomic Energy Council and Taiwan Power Company, launched along-term survey around the
coast where the plant is situated in July 1979. The main purpose of the survey was to
understand changes in the status of the marine ecological balance before and after the
operation of the nuclear power units. Later in July 1993 the National Sun Yat-Sen University
was appointed to continue the survey, and the survey has been solely funded by the Taiwan
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Power Company since July 1996. In this study, data from the survey were adopted to
investigate the factors influencing the changes in hydrology and seawater chemistry on the
coasts around the plant site. Statistical results based on the seawater temperature (T), salinity
(S), pH, as well as concentrations of nitrate, phosphate, silicate and chlorophyll-a showed
that the discharge of thermal effluent had negligible influence on T. In contrast, T had been
mainly influenced by the weather, seasonal cycles, as well as the events of El Nifio, La Nifia,
and the Pacific Decadal Oscillation (PDO). During the PDO warm phases, the properties of
seawater at Nanwan Bay were between those of the South China Sea (SCS) and West
Philippines Sea seawaters, and the seawater had higher proportion of the SCS seawater
during the PDO cold phases. In the PDO warm phases, seawater at Nanwan Bay had higher S
and nutrient concentrations but lower T and chlorophyll-a concentration, and vice versain the
case of the cold phases. Data from the long-term survey suggested that changes in hydrology
and water chemistry identified in the Nanwan Bay were dominated by large scale

environmental changes.
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Linear SVM Method Applied to Transformer Fault Diagnosis in Practice

AR 4 R gy H
Lin, Ming-Jong Wu, Ming-Fang
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Abstract

The dissolved gas analysis (DGA) is an effective tool for detecting incipient faults in
power transformers. In this paper, we develop a power transformer fault diagnosis code
programmed in MATLAB based on DGA in accordance with the ANSI/IEEE C57.104
standards and the proposed linear support vector machine (SVM) diagnosis approach. The
gas contents of main dissolved gases in electrical insulating oil, including H,, CH4, C,Hs,
C,Hy4, C,H,, CO and Total Combustible Gases (TCG), as detected by gas chromatography, are
input to the aforementioned platform to yield the power transformer fault diagnosis. The
diagnosis results are shown in explanatory texts and plotted figures based on the SVM
diagnosis approach. This paper also refers to the tested DGA records of power transformers
of Nankoh Extra-high Substation #4 ATr and Peishih Distribution Substation #3 DTr of the

Taiwan Power Company to verify the effectiveness of the proposed diagnosis method.
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Abstract

This paper is a scoping study to examine research opportunities for improving the
accuracy of the load models, data and performance assessment tools used by Taipower
operation engineers and planning engineers. Conventionally, electric load is represented by
a static model. Nowadays, due to the inaccuracy, these load models no longer adequately
reflect the actual states of the system that they are witnessing in real time operations,
especially during major disturbances on the system. This paper describes two classes of
methods for dynamical load modeling which are commonly discussed in the literature:
measurement-based and component-based method.

Measurement-based method measures the instantaneous values of voltage and current,
estimates their phasors as well as the active and reactive powers, and then selects a load
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model and identifies the model parameters. Component-based method collects load data,

classifies load class mix data, and finally identifies the component composition of the

individual load. This paper lists the advantages and disadvantages of those two load modeling

methods, and suggestions from CIGRE for applying both load modeling methods.
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Maintenance and Management Information System Integrated with QR-code for Power
Transmission Cables and Ancillary Electrical Devices

T3> PRt B FOXF
Yu, Tzu-Wei Cheng, Tsai-Kuan Syu, Wun
B & #E A 42
Liao, Chi-Yi Liu, Go-tsai Hsiao, Sheng-Jen
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Abstract

Periodically inspecting the electric power facilities is the main method to make sure of
their functioning as required. Maintenance personnel are dispatched to regularly measure and
record the data so as to identify the facilities which are not in normal function for necessary
repair or replacement.

It takes a lot of time and paper work to put the inspection data on record. Besides, the
superiors cannot easily check the correctness of the records. It does cost lots of manpower to
obtain the correct data of these inspections.

In this paper, an electric power equipment maintenance and management system is
proposed. By means of Quick Response-code Scheduling System, we aim to cut down the
cost of manpower, improve maintenance efficiency, and ensure the reliability of maintenance.
It would be an important management platform for maintenance of power facilities.

BRI EE (Key Words) : s e 45 Hif%E(Quick Response Code) ~ £4%% F-#(Smart Phone) - #1285
(Power Transmission Cabl e) °
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2015/01/07 14:39:51 BB S EAF3? BRlE L 1§ | COS
2015/01/07 14:41:11 BEER ZP23 2% FEH F# COS
2015/01/07 14:42:40 BiE ZP23 B3 FEH E# |COS
2015/01/07 14:42:41 BEE ZP23 #5% FEH i COS
2015/01/07 14:46:32 RIEHE BioKE LT201 BEKTAM 3 CFN
2015/01/07 14:46:46 BT XV214H B3 BARY COS
2015/01/07 14:46:47 RETEE XV215H 125 BE COS
2015/01/07 14:46:53 PR EE XV214E 13 P38 COS
2015/01/07 14:46:55 RETEE XV215E 24 B8 COS
2015/01/07 14:47:16 BETEM Xv214D 5 BE | COS
2015/01/07 14:47.17 BHTEHE XV2150 124 BE Cos
2015/01/07 14:47:48 B EE R XV215D %3 B CoS
2015/01/07 14:47:49 BETERE XV215E 54 B COS
2015/01/07 14:47:50 B EE Xv214D 35 BB CoS
2015/01/07 14:47:50 BHTEE XV214E 54 BB oS
2015/01/07 14:47:51 EEEEME XV214H 1Z5) B oS
2015/01/07 14:47:52 RETE 2 JE O

2015/01/07 14:51:47 BIEHE B0k LT202 BEKTAM 56 CFN
2015/01/07 14:55:00 FESHME XV220H 3l CEIEES
2015/01/07 14:55:00 RETEE Xv2201 55 B oS
2015/01/07 14:55:04 PETHME XV220G 5 LN
2015/01/07 14:55:20 P TEE XV220G 3 B3gk COS
2015/01/07 14:56:52 ik SPS4 018 i 4 | CFN
2015/01/07 14:56:53 HARE SPS4 01 & 8% CFN
2015/01/07 14:57:57 P T XV220H 73 R COS
2015/01/07 14:57:58 BETEE XV2201 154 PRk COS
2015/01/07 14:59.01 K4 SPS4_01 il Bk | OK

2015/01/07 14:59:01 HEKE SPS4 018 ik W1k (0K

5 EHFEAERTE R

e 1)
10107 134857 TPCK!
20107 134157 TRCKd
20150107 L4158 TPCK!
201504/07 134156 TPCK!
2015/01/07 13:42:05| TPCK1
08800407 34205 TRCKI
200107 134205 TPCKL
21500407 34205 TRCKd
2050107 134205 TPCKL
JLS/OL07 34005 TPCKd
DAS/0407 34205 TPCKI
20101/07 134245 TRCKd
20150107 134245 TPCK!
20500107 134248 TPCKd
201501/07 134248 TPCKI
20150407 134058 TRCKd
20150107 134158  TPCK!
20150107 140304 TPCKd
JASIOYT 140304 TPCKI
20150107 160740 TPCKd
10107160743 TCK!
210107160747 TPk
150107162747 K
150107 162047 TPCKd
150107164313 TPCK
2150107 64324 TRCKI
JAS/0L07 164839 TPCKI
JAS/0V07 164843 TRCKA

HT E SR EILE QR-code ELHMENETIER K

B
[TPCKL ) Fix32TRCKLLIS L17 102 OUTF CViset to 2 by TRCK1:TPCAR2
[TPCK1 ] Fix32TPCKLLIS L17 LP02 OP.F CV setto 1 by TPCK1:TPCAQ2
[TPCK1 ] Fir32TPCKLLIS L17 LPO3 OUT.F CV set to 1 by TPCK1:TPCAO2
TPCKL ] Fix32TPCKLLIS L17 LP03 OP.F CV setto 1 by TPCK1:TPCAQ2
[TPCKL ] DWS_SPM128 01 LT ALARM is acknowledged by TPCK1:TPCAO2
[TPCKL ] DWS_SPM128 01A STAALARM is acknowledged by TPCK1:TPCAO2
|TPCKL ] WS SPS4 01 LT ALARM s acknowledged by TPCKL:TPCAD2
[TRCKL ] DWS SPS4 018 STAALARM is acknowledged by TPCKL:TPCAO
[TPCKL ] DWS SPM14C 018 STA ALARM is acknowledged by TPCK1:TPCAD2
[TPCKA ] DWS SPMIAC 01 LT ALARM s acknowledged by TPCK1:TPCAO
[TPCK1 ] DWS_SPS4 01A STAALARM s acknowledged by TPCK1:TPCAO2
[TPCK1 ] Fir32 TPCKLVES SAF64_OUTF CV setto 1 by TPCK1:TPCAQ
[TPCK1 ] Fix32TRCKLVES SAF64 OPF CV setto1 by TPCKL:TPCAQ2
[TPCK1 ] Fi32 TPCKLVES SAF63 OUTF CVisetto 1 by TPCKI:TPCAQ
[TPCKL | F32TPCKLVES SAF63 OPF CV setto 1 by TRCKL:TPCAQ
[TPCK1. ] Fix32TPCKLVES SAFE5 OUTF CV set o 1 by TPCKLLTPCAD
[TRCKI. ] Fix32 TPCKLVES SAFGS_OPF CV setto1 by TPCKL.TRCA2
TPCAO2 logged out as Application User
GUEST loggedin as Application User
GUEST logged out s Appication User
TPCAQ2 logged n as Applcation User
[TPCKL ] ALL ALARMS acknowledged by TPCK1:TPCAO2
TPCAO2 logged out as Application User
GUEST loggedin as Application User
GUEST logged out as Application User
TPCAD2 logged in as Application User
|[TPCKL ] SES MRSO30 ALARM s acknowledged by TPCKL:TPCAO2
[TPCKL ]SES PIR016 ALARM is acknowledaed by TPCK1:TPCAQ2
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tEF AT % 810#F 105.2
BEER TAGH# & 57
2015/01/07 16:49:26 HE1 SAF63 HERIE L fBi# CoS
2015/01/07 16:49:29 81 SAF64 BRI {5 COS
XV220A e BB CO5
2015/01/07 16:51:19 TFETHR XV2208 154 P COS
2015/01/07 16:51:22 T XV220C 5 8 COS
2015/01/07 16:51:24 FETEHE XV2200 54 8 COS
2015/01/07 16:51:26 THTHRE XV220E 3 W COS
2015/01/07 16:51:32 JEETEE XV220F 25 e COS
2015/01/07 16:51:34 TFEEHRE XV220G 5 W5 CoS
2015/01/07 16:51:35 FETEE XV220H 155 B COS
2015/01/07 16:51:37 FHETHRE XV2201 155 B Cos
2015/01/07 16:51:44 P R RE XV219A 155 e Cos
2015/01/07 16:51:47 FETEE XV2198 34| BE Cos
2015/01/07 16:51:54 FHER R XV219C 23 B CoS
2015/01/07 16:51:59 FETEHM XV219D 25 Ak  COS
2015/01/07 16:52:03 M X219 128 BB COS
2015/01/07 16:52:07 FESERE XV219F 12 PR COS
2015/01/07 16:52:12 EETHE XV2196 1£3) B COS
2015/01/07 16:52:20 FMEEE XV219H 158 TR COS
2015/01/07 16:52:25 BEEHE Xv191 55 BB COS
2015/01/07 16:59:18 T#EF MD141 55l T8 Cos
2015/01/07 16:59:18 BIER PAHIL BB L 1% | COS
2015/01/07 16:59:21 B2 MD142 %5 e cos
2015/01/07 16:59:21 ST PAH12 SHIE T fEt# COS
2015/01/07 16:59:25 EHEM MD143 i35 B Cos
2015/01/07 16:59:25 T PAH13 53l S = COS
2015/01/07 16:59:26 HAEE AR BEIBE 548 COS
2015/01/07 16:59:26 HEEE AR BB 8 COS
7 BYPASS iR & a1
BERE NODE B

2015/01/07 16:51:16 TPCK1

[TPCK1 ] Fix32.TPCKLACS XV220A_OP.F_CV set to 1 by TPCK1:TPCAO2

2015/01/07 16:51:19 | TPCK1
2015/01/07 16:51:19 | TPCK1
2015/01/07 16:51:22 TPCK1
2015/01/07 16:51:22 TPCK1
2015/01/07 16:51:24 | TPCK1
2015/01/07 16:51:24 TPCK1
2015/01/07 16:51:26 | TPCK1
2015/01/07 16:51:26 | TPCK1
2015/01/07 16:51:32| TPCK1
2015/01/07 16:51:32 TPCK1
2015/01/07 16:51:34| TPCK1
2015/01/07 16:51:34 TPCK1
2015/01/07 16:51:35 | TPCK1
2015/01/07 16:51:35 | TPCK1
2015/01/07 16:51:37 | TPCK1
2015/01/07 16:51:37 | TPCK1
2015/01/07 16:51:44 | TPCK1
2015/01/07 16:51:44 TPCK1
2015/01/07 16:51:47 | TPCK1
2015/01/07 16:51:47 | TPCK1
2015/01/07 16:51:54 | TPCK1
2015/01/07 16:51:54 | TPCK1
2015/01/07 16:51:59 | TPCK1
2015/01/07 16:51:59 TPCK1
2015/01/07 16:52:03 | TPCK1
2015/01/07 16:52:03 | TPCK1

2015/01/0716:52.07 TPCK1___ [TPCKI | Fix32TPCKLACS XV219F OUTLF Qv setto by TPCKLTPCAQD |

& 8

[TPCK1 ] Fix32.TPCKL.ACS_XV220B_OUT.F_CV set to 0 by TPCK1:TPCA02
[TPCK1 ] Fix32.TPCKL.ACS_XV220B_OP.F_CV set to 1 by TPCK1:TPCA02
[TPCK1 ] Fix32.TPCK1.ACS_XV220C_OUT.F_CV set to 0 by TPCK1::TPCAO2

|[TPCK1 ] Fix32.TPCK1.ACS XV220C OP.F CV set to 1 by TPCK1:TPCA02

[TPCK1 ] Fix32.TPCK1.ACS XV220D_OUTF_CV set to 0 by TPCK1:TPCAQ2
[TPCK1 ] Fix32.TPCKLACS XV220D_OP.F CV'set to 1 by TPCK1:TPCAO2
[TPCK1 ] Fix32.TPCKLACS XV220E_OUT.F_CV set to 0 by TPCK1:TPCAQ2
[TPCK1 ] Fix32.TPCKLACS XV220E_OPF_CV set to 1 by TPCK1:TPCAQ2
[TPCK1 ] Fix32.TPCKLACS XV220F OUT.F CV set to 0 by TPCKL:TPCAO2
[TPCK1 ] Fix32.TPCK1.ACS_XV220F OP.F_CV set to 1 by TPCK1:TPCAQ2
[TPCK1 ] Fix32.TPCKLACS XV220G_OUT.F_CV set to 0 by TPCK1:TPCAO2
[TPCK1 ] Fix32.TPCKLACS XV220G_OP.F CV'set to 1 by TPCK1:TPCAQ2
[TPCK1 ] Fix32.TPCKLACS_XV220H_OUT.F_CV set to 0 by TPCK1:TPCAQ2
[TPCK1 ] Fix32.TPCKLACS XV220H_OP.F CVset to 1 by TPCK1:TPCAQ2
[TPCK1 ] Fix32.TPCKLACS_XV2201 OUT.F CV set to 0 by TPCK1:TPCAD2
[TPCK1 ] Fix32.TPCK1.ACS_XV2201_OP.F_CV set to 1 by TPCK1:TPCAD2
[TPCK1 ] Fix32.TPCKLACS XV219A OUT.F CV set to 0 by TPCK1:TPCAO2
[TPCK1 ] Fix32.TPCKLACS XV219A OP.F CV set to 1 by TPCK1:TPCAO2
[TPCK1 ] Fix32.TPCKLACS XV2198_OUTF CV set to 0 by TPCK1:TPCAQ2
[TPCK1 ] Fix32.TPCKLACS XV2198_OP.F CV set to 1 by TPCK1:TPCAD2

|[TPCK1 ] Fix32.TPCK1.ACS_XV219C_OUT.F_CV set to 0 by TPCK1:TPCA02

[TPCK1 ] Fix32.TPCKLACS XV219C_OP.F CV set to 1 by TPCK1:TPCAD2
[TPCK1 ] Fix32.TPCKLACS XV219D_OUT.F_CV set to 0 by TPCK1:TPCAQ2
[TPCK1 ] Fix32.TPCKLACS XV219D_OP.F CVset to 1 by TPCK1:TPCAQ2
[TPCK1 ] Fix32.TPCKLACS XV219E_OUT.F_CV set to 0 by TPCK1:TPCAQ2
[TPCK1 ] Fix32.TPCK1ACS XV219E_OP.F_CV set to 1 by TPCK1:TPCAO2
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T~ SR
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ey % FF CIPCE e
Kuo, Shih-Ching Wu, Su-Chi Liu, Shiu-Huang
=

REBEZA LG EE T AFM R EREEESMEEZ — HeEAFM
T ~ (8 B (Ao pz) K st B BAL (SR S WHE ) Z AHRBE A B8R INH > YR B s e
SRS RELIBUES BN (E 3R T ite E - ok telastts ZMIEH S - TER
ERIBIREGFERBIEE ZeE - AL ERNARATEZEBED > ST REEZ
Afbitas < WE T IR EFEENE - o{F R HRIEATHER 2 25K -

Abstract

Low Voltage Current Transformers are among the magor items of the
equipment/materials procured by TPC Material Department according to the format of
selective tendering procedures. During the manufacturing process, TPC may dispatch the
squad, which is composed of the Material Department, the Power Distribution Department,
and the Research Institute of the company, to the factories of firms to implement the
In-process Inspection by collating the calibration report and conducting the relevant testing
pursuant to the Contract requirements. The article illustrating the In-process inspection of
Low Voltage Current Transformers with the practical case of Luxe Electric Co., Ltd could

serve as a good reference for future practices.
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