ﬁ‘(:Tlé iﬁn :I:IZB ‘4 ISSN 0494-5468

e R LA AH

MONTHLY JOURNAL OF TAIPOWER'S ENGINEERING

H818HY 1054E10H 5% Vol.818 October 2016

KiEEHSE

Me— ~ =~ Z e R G IR oo PREIEE e ()
a2 R

161KV /&4 B8 R B MR I st O R B S (14)

JE R B3 S R FHET R B T TR TT o oooeeeeeeeeeeeeeeceeeeseereerennenen SR S (27)
AR -

SR g e S 3 O Y S L2 TERTEE . (37)

G RE TR T [ B B S SR R T A T oo BEEN, (62)

TREH G
K AL B R PERE N 28 PR TR B B B 55 2 25 K
BT T e BHE Feenn, (75)

Ho fn:

BN (FFUEIE) V2GIEHE ZIFFT oot BEEE Foone. (92)

X IE J IR &3

Integrity Caring Service Growth

& % b wAnw



e

TLEAA

5 818 1
e R 37 4 9 HAITH
rhEE ] 105 4 10 HHikk

[HRCES
L ST SRR
2. B ESE N BB R E B
3. HEREETE R L HEH] > TR AR Ikl 7k e

(% 17 A1 : ##WH

(£ & & B] :Hibkke

(%8 " #B] : MRIERE

(Gl # & 48] : F8H

(M iRiEZE]  MRE

(I % & B :iRkHE

[ W = B :RAE RAH REH FEGE T8 ARE Rk
RInE gt MES It RAR EE HHEE
WikE GHEE Hen Wad BB fitE 2EH)
RIS SEOEGhL  PEMEYNZ

[ ] Bikss THE FHEE FEHF REE BUKE AR
pizss  Edlie REAE SKEE BEEE HES BT

(4 17 fm 48] : /Zdls

(% 17 A7l : BEENLFEEEUTERT (10075 A0 IE EAE DT RIS 45198557 )

[ & M W] EREERLMT (1045 0T TR 2009 118 5 02-2518-0207)
L XALES A HHEE (4005 HTH ALK 65E » 04-2226-0330)

(5T 8] - 2 12 11 1200/1080/1440 7T (A / &ET /A +ET)
ELIE KGR T EERE - 22 4E 12 A 360/360/480 JC (#EA / BT/ #A +ET)
(B e FAREE S )

[ %] : 58115464909990 (HEIRIT/ABET1T)

[~ “l: BEENIRMDERAF

[#5FE B A TREbAE] « 100 5 AT A IE SR RS 4 Bt 198 5%
#anh ¢ (02)2360-1095 B : d53106@taipower.com.tw

[k Ri BN RIS ®1) - LS s RS A FR A =

220 FrAL it G T RS 175 5% 148 FERE : (02)2966-0816

BACE T AIRE S AL 5 2723 5%

RS LRSS

544 BRENHRE GO R AEEEAC B


jia-wen
文字方塊
回至目錄頁


im ~ 2~ ZRER R PR EHCE
The Estimation of Extreme Typhoon Storm Surges at Chinshan,

Kuosehng and Maanshan Nuclear Power Plant
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Abstract

This study uses the methodology proposed by the US Nuclear Regulatory Commission in
NUREG/CR-7134 in 2012 to assess the potential impacts of low-probability extreme storm
surge hazards to the three operating NPPs in Taiwan. The implementation steps include
developing a high-resolution state-of-the-art wave-surge coupling model, validation against
historic typhoon records, simulating selected extreme typhoon surge events, testing the effects
of different parameters on the typhoon surge, evaluating the uncertainties from modeling, tidal
effects and climate change. This study simulates selected surge events caused by extreme
typhoons of 10 annual exceeding frequency, using Holland ideal typhoon model with various
minimum pressures at the typhoon’s center, maximum radiuses, approaching velocities and
directions, Holland B factors. It is estimated the Probable Maximum Storm Surges (PMSSs) at
the Chinshan, Kuosheng and Maanshan sites are respectively 6.3, 5.4 and 3.8 meters, all well

below the corresponding site elevations of 11.2, 12 and 15 meters.
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NCO1 865 80 65 1.3 1 + 2.961 2.656 3.417 3.073
NCO02 865 80 65 1.15 1 + 2.958 2.514 3.500 3.053
NCO03 865 80 65 1.25 1 + 2.858 2.476 3.381 2.986
NCO07 865 80 65 1.3 1 + 2.961 2.656 3.417 3.073
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SC03 865 80 65 1.05 1 + 1.474 1.560

SC07 865 80 65 1.3 1 + 1.504 1.639

SC17 840 75 65 1.3 1 + 1.757 1.864

SC18 840 75 75 1.3 1 + 1.717 1.839

SC20 840 75 85 2.0 1 + 1.780 1.920
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Statistical Analysis and Improvement for 161kV One-piece Silicon Rubber Cable Joint Faults

A U Bl SBRI*
Hsiao, Sheng-Jen Yu, Wei-Wen Chiu, Wen-Yu
=

ST/ E 161KV i PE BEEBEEIT » 1T 15 ARS8 4 41 K Horb 38 (5
939%) [ /% 45 14 (Premolded Type) L ¢ 7% (One-piece) B[ - £ 3 (/5 7%)J T8 457
(Prefabricated Type) e[ - 38 JCHHY A 4 BL (St BEGHIE Bl > HLARAG M EE BB
FEV 9 12 (Silicon Rubber) #5178 34 2 - 857 (kT 1 40 B8 1 2 B A4 B g I 5 50 38 2 19

JRA - FA TR TR T AH A D R

DIngE Rt AR E B2 & -

Abstract

Taiwan Power Company has experienced 41 electrical faults at 161kV cross-linked
polyethylene cable joints for the past 15 years. Among the 41 faults, 38 cases (93%) belong to
shrink type (premolded type) one-piece cable joints while the other 3 cases (7%) belong to
pre-casting type (prefabricated type). Furthermore, among the 38 shrink type one-piece cable
joints faults, there were 34 cases in which silicon rubber was used as insulation material. This

paper is aimed at analyzing the causes of the shrink type one-piece silicon rubber cable joint

faults and proposing countermeasures from five major aspects to assure a stable and safe power

supply.

BRI EE (Key Words) © %z PE 2548 (Cross-linked Polyethylene Cable) ~ 2543248 (Cable Joint) ~ ¥
1422 (Silicone Rubber) 7, 74 /#1452 (Ethylene Propylene Rubber) -

BEAFRE G EEBEE - H 2008 4
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B D ERY #4:88 (Silicone Rubber) B245[H 7 47 4%
Fa > AR R (CEFEEETE) - B DC+
Simp(E T o B A+ ARG BB R ) 1 > H4E

R TARARRTFERMLTE
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Application of Big Data Analysis to Improve and Enhance CB Maintenance Performance

F AR A* PR > wA= R
Weng, Yung-Tsai Chen, Yi-Je Huang, Ren-Zong
AT wARF* BR & X *
Syu, Feng-Chien Huang, Chin-Ho Chen, Yi-Wen
Sy Voo A
Liu, Chih-Hsuan Shi, Ji-Liang Hsiao, Sheng-Jen
m O=E

A RBER e e e s il b B LI R R 2 (FA 2 — AR A8 ERK
e SRS H B T R AT > R R SRR Y 5985 K (LSS - AR E A AT B A4
T EE - FE(Mode) ~ FzE(Median) ~ SEIgE (Mean) ~ 858 (Variance) 5 85 - 77
FrErEs SSEVENFREE - IARER ~ BAFERASTESHEE - WEBERAGACHE
A DU SR B 4 i S5t S SR T A DR SE 3R  FRE RO SR (AL ~ 15~ 51~ 4Rk
W Ty (A SR AR TR - MBI U % i S AV B s - F USRS B bt (A I S Ak B
REFZ SR > BUGHEE N BT E B IS R e 2 ek e aT = - DU RERES
T S P R A R oy R AR AR

Abstract

The weakness and crack trend of equipment can be discovered early by means of big data
analysis, which has long been an efficient application to find out unusual records in a
systematic process. The action time analysis on circuit breakers (CB) is demonstrated in this
paper, and measurement of data distribution such as Mode, Median, Mean, and Variance
widely used in statistics are adopted in our big data analysis. Big Data analysis is carried out
using judgement standards of different factories and equipment types, which allow the
analytical result to be further analyzed by an expert system so as to find out the unusual
conditions of the equipment. Four alert signals - Red, Orange, Yellow, Green — are presented to
indicate the extent of unusual state. The equipment crack trend can be predicted from this big
data analysis. The results of the big data analysis were compared by the real equipment
verification. This way, the maintenance worker can get earlier analytical results and arrange the
eguipment maintenance schedule to reduce the CB operation risk and improve the power

system ability.
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Big Data Analytics for Electric Power Companies
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Abstract

Big data analytics has become one of the most important trends in international
development. Big data application can bring many opportunities to economy and the society.
There have been many big data applications in power supply system in other countries. By
analyzing and unearthing valuable information from big data, business can therefore explore
new opportunities, initiate innovative operations, and formulate adequate development
strategies. The research objectives include surveying and studying how foreign power industry
developed big data applications, conducting case studies on big data usage in power supply
system, offering advice to Taiwan Power Company on big data analytics, and establishing the
prototype of big data analysis platform that can takes advantages of Hadoop and Storm. The
platform is equipped with Hadoop Distributed File System (HDFS) to effectively save massive
amounts of data. Based on this platform, email correlation visualization, spam email filtering
system, and Advanced Metering Infrastructure (AMI) analysis application are also
implemented.
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H o 55— RV B4k Facebook 2

THELEY AP 4aFH%E - RS ERD

BB A HE(E A 22 LR U BE - BT ERX

LA—7TH Topology (E# R EHL 78zt 5 i

1 {[ Spout F1 3 {iE Bolt Zk52H¢ - Spout & &

7€ Twitter EARETEIH S KEERS

AR Tuple ERDA % H45E—(E Bolt »

25— Bolt {51 B4 = LAY 58 70 ke

AR+ Sl AR 5 5] By LA ALY, Tuple (&

%55 (i Bolt » B35 — (i Bolt ST HE T

lél -5 Y (1 8 0 (4G e ie—(E Bolt H#ET T

TN
(&) Hh

Kifze g Storm & BT > It

Hadoop - & =& 5 FAIERSAHR - B

fio & & B Intel i7-4770 19 CPU Kz 8GB &L

B4 PC RIJZ Intel i7-4770 #y CPU K, 8GB

HIECTEAS -

# 1 BFHL Twitter B ST RS ETHVE
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BRdE R B — SR T 84998 R = (MU M
ax, - Execution Latency fy{FHl—EH =0 #E
TTFEERET P ERYEEfE] > Total Running Time RI &y
e 2 e -

# 1 Twitter ¥ 5 B FEGHET B B R
PC Storm Cluster
Execution Latency 49.85ms 0.20ms
Total Running Time 7516s 3559s

BRI T EARE T TIE5 F 1 {E Spout
1 3 {[E Bolt AR E R - DA HEAH B E AT =KL
B p PR R P 7 AR T BE MG, © Storm FYZERERERE
Spout 1 Bolt FJ TAESECZE Cluster 19 node
BT ER > Ll Storm Cluster A &4 LE
PC H iRy AE - HE &S R~ Cluger 1£
Execution Latency HYXaEBHEE = & PC [fii £ Total
Running Time FHHEASHA KLH & FE Execution
Latency HY=%EE 5 RUBIRRGE v E LA
S A EER 50ms HigE S ANES
72 (2T Cluster f1 PC 2 —15HY » 1l H&H
FREFESARN -

= BRI R IR ERGEE TS

BEBEAFMNEELEENEJ#E
PR35 31 & - AL WEESA - J85)E D
%8 MREESDIR - Ry TR
KEEEGEERHERRKESRL  EBRES Y
AT ROIES - BB B 2 U e S fE s
DT EASAYERCRF L » B e RIS FTAUS Y &
HEFEE2 EUE - = 2O ~ B E RS
EEHURIE ~ RS B PRI ER T R RIS - K
S (AT A ] R 17 D U 3 e
PSR ISTE (LA 2 A\ 2 A e AR 28 2 O B
EERHRIET -

HIRECHIES & 10 Sy SRt Erac ik — I 5%
BV ENESS - NIt EL 8B E OPm 1
EEBR - a AT TS L s B RS R
A B R S AR I BGER R - AL > AT
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5 S SRR B A e AT R (A T T M —
HHIIHT  TERARRRA AR EF - Apriori JEEDA
T 24 B 2 E A RERE - AR5
Apriori A HE 7T SRR B R A A R W kL I
Frges™ -
(—) Apriori JEEA
Apriori JEBUER FEMEE I R I E &L 7y
IRBHREREHENEEREES
(Candidate Itemset) » £t e B/ NSCFFRE
Y IE H 5 (Frequent Itemset) HE2 A
=R H R E Ry 1k
2. LUAIT— (&P B A B =0 H B R Pt e
i/ IMEREIE Ryfortt: - SHREH TR SR
H &S - 35w e B/ M REEE Rl
FARIRETT. -
BRI - THE S X BT EH Y EL R A
BEVERE XE - Alg3E Y RoRA:

X=Y (1)

SCRFIE(Support) © #rERTHEH H X BEERIAH Y
—HREHHIRAVIR § FoRaZ AR A S HRaC sk T R
AYEESR > JEFRATT -

Qupport{X = Y}=P(X NY) )

Her» P(XNY) FoR XELY —EHIRATHA -
i/ N SRR (Minimum Support) = /N SCRFEFZE R
— (BRI AL Y B VBRI -

S48 (Confidence) : #rEFHEHE X #AEAE
ST EERIHE Y SRR RORETHEH
H X&AaER T AT LIRS RIHE Y B Al
ZIEHEVERIE DR > By -

P(X NY)

P(X) )

ConfidencelX = Y}=P(X NY) =

Her» P(X|Y) Fom X & AERERT » Y #4EH
PR o P(X) Fom X SRR -



B/ IMEHEE (Minimum Confidence) : £/ MSHEE
Pl E BN R A FEOHISRE -

mazs(Lift): frEhiERE B RIEE Y g
AENF - IETERI AN EROT

P(Y|X) _ P(XNY)
P(Y)  P(X)P(Y)

Lift{X = Y}= (4)

P(Y) %7 Y 8EHe% - LiftX = Y}>1- %
ez BRI R AR FEONISE SRECSE IRIA H Y RIR%F
HERERPEFIEE Y 8RR -

Apriori JEEVE T E Aoy Ry AEAER - dkE 11 Fr

IR

SH—
REXSERE - HH1-1E
BE  WEREKRNZHEFLL
B MBS -SEERSE
Ly

§ SE=

- BREEENE .
T BE—REER &
ML EERECERRG | e . b
o 8 FPrune M I B2 < SES

Pr 8814 17 A BT 217280
b SRR 4 -

RAEASE ENERE . BHEE

IEQEEKLk °

;

HER I
EEREREENZEEHH
T Y )

HHRA
KUMASEERSE -
MEERERR - Hi
AEmEMRIEZELE
B EPIE -

il

11 Apriori JEEE AL E

1 PR S B R - AT 1-HE S
% (LR Aprion SEEDEERHET
Ry EEIEE S SUHE —(EHE
EEECSE ML) > FEMEIEZ&
INSTRFEEPRERES il A T E R TR Ry
ESHE S -1 IHESE 5

EEERAEEANETEIEATRE

F

Ly 8% k=1-

2. BOE k=k+1 AR EE k-TH H 5
PrizEE k-HEENAEEK-D-THEHSE
TABER Ly ZEBEIEE % - WECERAETE
SERZMEEE K-THE SR C -

3.51H C et & B HENSIREEAR
FREREE A AT E iy NS R R LIS S =
HHEES MHEE G AR TRATRHHY
THHERME RyE s k-THEH S > 8GR L
Cu WA FFE PR AR TE H AR ATIHER -

AFETE S EMEFBATAREEEESE - &
e ATA A RE 2 (s AP B
5: 5% HIEFEPEEE2 -

5. 5T R 2 TH H R ERE BN R E - 1R
tH LB PR Y R AR I AR BhE T AH A
AR

() &b
By 1 53 T H 5 B8 B T 4 5 Y E

It NRESCRH B SS I ER AV RE B

HAURE S0 sk N (ER B 2 T 4E(E

s RoAkm - UERBETH SR EHG - AR

af BRI -

IR NAN FRoR BB S AR 1T 4

f& o T EFR NAN BEILUE R R

EEENELESETERZE -

1. NAN &

BRSO T T o FUESS
G AE S I R R AT 85 S TE R S AT (L B
W T4CER{E NAN - NAN {EHA T -
— T 7 5% A N A PR B N R T A
FEE(EEE > GBS EE A gL
8 I E R ) SR F R
EEHBEFTNB(WSENESRES
WE) - DIERHREI S - %5 e 4
ERF BB G TR

2. NAN H#fE]

HEMEIRFIE] > A8 12 &k (O —ERTEEY
g -
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3. NAN #EHA(NAN period)
HEEIFERVACEE T - B REIRER AL
—{E NAN HY&E I REEESS - B E AT
NAN 945 o B i B 45 R A B R I R - 40
12 i 0 T DR A R 35 -
4. W G
BRIV ER T - BFEIRRE T
JE 17 00 % AR e R R EE - 20°E AT NAN BrtA
H R e G 2 R RS R L R 4l 12 B5 6
EERTOEAY I

NAN HFf NAN HFf

N N N N N N N N N N
A_A_A A_A_A AAZALA
NEN NENEN NEINENEN

& 12 4EfEEFEEL NAN 5] - NAN BRRT - BRRE R
Z R Al

5, 4R/ 1 R

NAN 5 2 B 4 = i — (1 4 5 5

[ B TR Y R IEER  BE

A T T (U] 13+ T BAL e > iy

2 AR NE » B B4 (IR
B NIV S I B (R A

807 484 763 1289 602 183 1114

807 484 763 1289 602 183 1114

807 484 763 1289 602 183 1114

807 484 763 1289 602 183 1114

807 484 763 1289 502 183
807 ag4 763 1289 602 183 NaN

807 484 763 1289 602 183 NaN

807 484 763 1289 602 183 NaN

807 484 763 1289 602 183 NaN

807 asa 763 1289 602 183 NaN

807 asa 763 1289 6502 183 NaN

807 aga 763 1289 502 183 NaN

807 aga 763 1289 502 183 NaN

807 484 763 1289 602 183
807 a8a 763 1289 502 183 1115

13 HEER AL ER(FREA)

6. SEHE
BRI S AR > BRI
JRARE S (A R ) TE ' R A T i 5 R
gz o AIRCHIES & 508k T B AR 52

YRR o B

144 : = JEZE 25.1m/s

900 : A b g % T {2

276 : Fa'ﬁﬁ‘*@%bﬂgﬁn Cccw

329 : DC FEF#HE * 880V jIRAE 4

7. %éﬁ(ﬁ%%?%(Event Code Transaction)

AT RAEIEIR RS TR 2 H AT4E SRS
SR BOHEs sk — B ERY S
U o

By T oy M SR 5 B 4 2 [ Y B
% BAM LA NAN B RS B B2 417 2 70 i VA

Bt TR ERHF Ry NAN I 0 T B
NAN 75 HF A B8 25 (R 5 U S AL AR DA gt
Iy M o AEH#EAT Al B B AL > B e U B
NAN periods with positive increments (4
e 8 R 2 )& Fr NAN periods
with negative increments (4 {15 8 & 14
&) > wEEFIFTA EMEL NAN B R
ﬁ&ﬂgﬁféﬁé&?%ﬂiigz NAN #EH - 35 XY
Bk B S EI AT A IS5 R 1555
&l = B NAN FFfE 2 1% - AR FTiEs 4
{F‘Hﬂ‘iﬁﬁzﬂ?é“{l:ZjvJ\ ik NAN FEHA 77
FRyVURRSEZ I I T
F— 0 1= [F34 2 = 10(1394 S HE)
UM 1 11= IEH B <50 (91 HHE)
=00 51< [FH4 8 < 100 (16 SHLHE)
VUM ¢ IEME &> 100 (54 SEHE)
AITHAASE TR B & - R BT E
[EHAE T R AR E S - G B R RCHITE R
ot P SRTR AT AT A e ] T Y S [ 14
Firw o HHE AT RIS — S R R R -

1600

1400

1200

1000

800

600

400
200
o I
Range 1-10 Range 11-50

Range 51-100 Range 100 and
higher

14 NAN EHfHEFR



(Z) BB R BRI AT

FH P 5 — JE 7R 3% 22 19 i IR ] BE R AH
6] - BhBE AT ER ST i s B4 S S A Y
B % - Bl 31 G R TR RS AT
Z A% PR K MBS R 1T oy B R 4
HY BRI o AT -
1. BESrhT
H 31 RS E(3L 1555 {EFEi
05 o B E IR/ INSCRFE By 7% i/ IME RS
By 50% » 45 155 26 {EEAREHR A - (4
BRI BRI AR A > R 7 8 = B M R
BrRA Al > a0k 2 -

F2 BEAMNSESMERBHHAIR

EEERAEEANEZTEWERATR

BRI TRATE 2= BRI BA Tk AR
ARk 5 s RS MER AR A - 158
4

F 4 BRE RO EEEE R AR
e A AR A TFE | EEE | M
1 144=>900 2733 | 9248 | 1.03
2 | 144335=>900 | 6.38 94.68 | 1.06
3 | 144329=>900 | 9.97 9521 | 1.06
4 276=>900 2331 | 8978 | 1.00
5 | 276329=>900 | 7.60 9464 | 1.06

(2 B =4 EREUEYE = 50)
BB A IE 91 (HE
T o Apriori JEEANSEE EL T
IINSZFEE Ry 5% i/ IMEREE By 80% -
F—RITRIGE] 25 (ERAFARAI - 2
e 2= SR BRI R R s Pk 10 (8 S5 58

EVERABEARA > kR 5 -

x5 FEIHE-RohzmBEE kB AER
i E vl TFIE | EHEE | M
1 276=>900 1648 | 9375 | 111
2 340=>329 549 | 100.00 | 6.07
3 329=>900 16.48 | 100.00 | 1.18
4 335=>900 1209 | 9167 | 1.08
5 687=>900 879 | 100.00 | 1.18
6 144,329=>900 769 | 10000 | 1.18
7 329,335=>900 879 | 100.00 | 1.18
8 340,900=>329 549 | 100.00 | 6.07
9 329,340=>900 549 | 100.00 | 1.18
10 | 144,335900=>329 | 549 | 83.33 | 506
11 | 144,329,335=>900 | 5.49 | 100.00 | 1.18

4Rk AR A SCHE | (EEE | W
1 144=>900 2662 | 9200 | 1.03
2 329=>900 1698 | 9362 | 1.05
3 | 144329=>900 | 958 | 9551 | 1.07
4 | 276,329=>900 | 7.60 | 9464 | 1.06
5 | 32933%5=>900 | 7.01 | 9478 | 1.06
6 315=>900 765 | 9597 | 1.07
7 340=>329 733 | 9828 | 542

2. SyRE53HT
A EIFEERE T > AT VUREAE(Z
FAREEL T E A EFE AT © LR - A5
I FH Apriori 88 504 A HU#G 35 1 5 L L A
eIy R s R A -
(D 81 =4EHErEE = 10)
F—FALEERR It 1394 (F
S - Apriori HEVANIZBECELT
BR/ANIFFE Ry 5% > B/MERE R
80% : ST rie a2l 34 {ERHE
Al M B HRAIR A h Pkt T 7
(B =B E TR AR > 407% 3 -
#£3 BRGNS B I RER A
ekiia A A SFE | EEE | ER
1 144=>900 2733 | 9248 | 1.03
2 340=>329 768 | 9817 | 524
3 | 276329=>900 | 7.60 | 9464 | 1.06
4| 329340=>900 | 717 | 9346 | 1.04
5 329=>900 1743 | 9310 | 1.04
6 | 340=>329900 | 7.17 | 9174 | 526
7 | 329335=>000 | 7.03 | 9423 | 1.05

(3) FE=JH(BL =4EEREENE= 100)

MR EILE 16 %

W o FE R/ NSCRFE By 10% » fy

/IMEFEE Fy 80% - FefMBkiH 7 (=5
EVERABERR] > 402 6 -
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F 6 FEHFE RO EBEE R AIE £ 8  JNE B E R A
4t HHE e | e | s | | SR G TR | (SEE | b
1 64=>900 1250 | 100.00 | 1.14 ; ;‘7‘:3288 zg-zg :;-gg i-gg
=>! . . .
2 144=>309 1875 | 10000 | 400 3 329=>900 24.02 9362 | 1.07
3 | 889,898=>159 | 1250 | 100.00 | 8.00 4 | 14a329=000 | 1356 | 9551 | 109
4 159,898=>889 | 1250 | 100.00 | 8.00 5 276,329=>900 | 10.01 94.83 | 1.08
5 | 159,889=>898 | 1250 | 100.00 | 8.00 6 701=>900 1237 | 8774 | 1.00
6 | 898=>159,889 | 1250 | 100.00 | 8.00
7 189=>900 1875 | 10000 | 1.14 (2) BUZ53AT 2 - B 2(Machine 24 to 31)
S UNESIENI AN EliEw
(4) EEVUE(10 <4 (EHGEF G &) % 1 HIgT ot gl e E By 10%)k
UL R i 4L 54 (R 80% > AESLARZIE Ry S5 50% & S3ifT
HOHE  Aprioni JEEDENI S EEE BT 1&IES 17 {ERARH A - e PkEEL 3
INTTERRE By 5% » 5/ MEHEE B 80% o {18l i A MR BRI AR A > a1 9 -
%—:jj\éj\)f:ﬁ?é%‘?” 17 {Eﬁﬂﬁﬁ%ﬁﬁﬂ ° ?:ja £9 ={ESHEZ R
=R BB AR A gkt 7 (= ERE | SHiHE THE | S |
EVERABRAD > AR T 1 149=>900 15.35 94.59 1.00
2 275=>900 6.58 10000 | 1.06
7 7 B m R TR B AR 3 79=>900 5.07 96.30 1.02
i = XFE | (BHEE | R (TU) JEEE A S PRI 4T
1 276=>900 | 1852 | 10000 | 104 TEDURRLEIE IR - VT R
U st e MU IR B ARSI - R
4 315’900:>144 556 10000 386 ?E:iﬁ”@kjjéé%*%ké&géééieqﬂﬁg‘ri > H%a
5 | 315=>144,900 | 556 | 100.00 | 4.15 FERAEIEHY A LR S 580 -
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3. AN [F] 35 A S5 B B e A 4 5 Y B e
paxiil
EEE TS G8AY 31 EE T
AR W E RS N o A IR A I 2
177 A [ 355 A S5 5 s B o A 4 5 1Y 2
Btk - 8 31 BRE 2 A% - 1EJE
5 1 Riges 1 5] 23 EU5 2 Al yfkeas 24
F 31 - MEIEBERHREIRY ROl - F
HilHE R AR A REREA -
(1) FEE o 1- EES 1(Machine 1 to 23)
B/ NSRRI DS/ IMETETE 77 1l
SEIE Ky 109%DL 2 80% - Pkt 6 fiE =5
EMERRERA] > A% 8 -

RGeS AT —{E NAN FEIHANEYE
SO HET T o0 AT o T TR EVROR 45 2 5
&4 o RiHgTZ BB HEETHM 1T 2470
BE  BrtATEE - B E N IZE 0 T
HFEALETT. -

1. BftAia
Fo T WU EL I AT SR VU 4E (S A1 Y
ATl NAN ZE5H A B S - HM 58T
TEEL P A BB R VU 4 (B U5 R AT — (&
NAN I BRI -
2. BRI
AHEMTAT—{E NAN B P9HY S
B A T R 8 S5 b 2 L AR
RUEEA A - BEER/DIRE R




5% > fiz/IMEHEE Ky 50% > /N 4R By 2
ERIEEOE > $RE T 7 (ERABEAAD > 40
#< 10 -

7% 10 FRBH SR S 2 R TR R R AR A

EEERAEEANEZTEWERATR

POFE R —H o AR AEEHE
o
(3) HFEI R -
ERA LSRRI 23848 0 H NAN
AR EZE NG 14K -
FZR 11 A[LUEH - AWTFEhsd 2 REEEHE

1 R

w0 HH SR | FHEE | M
1 154=>144 851 | 100.00 | 3.62
2 300=>144 1277 | 6000 | 217
3 417=>144 6.38 | 100.00 | 3.62
4 | 154,900=>144 | 851 | 100.00 | 362
5 | 309,900=>144 | 1277 | 6000 | 217
6 | 144900=>309 | 1277 | 5000 | 235
7 | 417900=>144 | 638 | 100.00 | 3.62

3. R LEAS A [F RIS 734

FeAFT 53 70 5k WA (R 5] B Y K 4

FRRAELT 73 M7 o AR AR A B R 73 B 1

NERES (S 1 BLEE 2) » I Ky
B RIS BRI R A -

4. TR T

F RS 1 EAEIS 2 A RAT A A4S R
AT B4 R (R 52
(1) S 1 RS 329 ~ 340 -
417 > FEEI5 2 R Es A
(2) EEAF RS 2 Y EEHEE 276 ~ 309
TEES 1R g4 -
It A1 B 5 25 TR OHI AR K 4 & 19 5%
A BRI EIAZ & - AR5
BT IR [ (5% 14 BEL 3 A7 465 SR A 51 571 W {2
FEOHFR AT -
(1) #HAI1:
/N NAN EEREE 4 REK
R 8 KIF - AR EHEIR &%
E o
(2) #iHl 2
& /N NAN JEHHEEZE 42/ N 8 K
(5> HAT—{E NAN BERR RS 2
/M S SRR 147 ~ 154 ~ 214 =% 309

BHTEORIRERY > H ATERERLYH 66% L EAFAK
B -
£ 11 KHEAEEEATEH R

HF
e s% UE | DF | B
(G

i A 50% | 55.56% | 55.56%

Hif

1 | KRHEEEERT | 29.79% | 31.91% | 31.91%
. i JeEl 44.44% | 61.11% | 61.11%
T Hil
ﬂ% 2 | KHEEEE | 27.66% | 61.11% | 61.11%
F i

A JE B 66.67% | 77.78% | 77.78%

1

526 KHEMEERT | 54.45% | 65.96% | 65.96%
/g~ EEHEMEER AL

Y &% 88 1 E 4 2 ' A A B HUE ER Y

HERETHEZ— FAlEEE SR T IRART
BT BT E R R —TH A AT EERAY RS - BT
B (5 ) & E A28 i R HY IR B 2 R D
ﬁﬁ W B T B AR A A& GRS
EEF DRI MBI A SE - K
ﬁf%ﬂﬁﬁ”@& SRR SRR,
B (E N R a2 Bl 25 A B R E e -
Fo T A EEE R ARHINE > 372 E
ﬁﬂ@%ﬁ&&ﬁ i NETHEL o TR
AEERHEE HNEZ RS B E—&
B AL Y < FHY BT A SR B - B
"HE EBEE ﬂ#%%ﬁ%ﬁﬁﬂ%%%
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12 0 MM AT SR E AR - EREEERY
B e R R D B RS - FLEREE R
RIAE B LB R T — R B R e -

AW TE AT IR 2 R E 0 M R AR R R
Hadoop F-&48fE 2~ fER] » DL Mahout #2552 1y
By TFIDF(Term Frequency-Inverse Document
Frequency) SZ P RiiiE e 22 H IR 73 U4 (Naive
Bayes Classification) - 17 —FE B H ARV
BIEMEIHERSR -

(—) TF-IDF SZ 5L
B TR RKENEFEAHFRNSC 2

i w8 X FRHEREEUE RS - BT &1L

I A B RVET - DUETT T —H1

grtfr o TR I AR AT o R e IR A - K

725 Mahout 1 25 52 b = B 1 1Y

TF-IDF 8 A AR HE 1T S5 i 13008 HL

TF-IDF & — ff 5 A it 307 $% i (Text

Mining) 'y ffE & bEdla - E#E&at 7%

SFAh e (iE BE S Y B T B R AV EE AR

FH TF (Term Frequency, TF){H &1 IDF

(Inverse Document Frequency, IDF){E 4H KL

1.TF

TF EARE —(HEEE—FET
R R AR AT T A G -

. n@,j)
TR, j) ZW (5)
Hepn(i, ) ForE i B EEETE S
Z W BRI E - i TF {E B2 S (E 2
BT IER L DU R R L R iR I R AV
TEAHRENHY - BEIKE - £—
& EFr - Tdiscount ; B T health
75 P {[E] B 5] L ER Y 2B 7y Al Ry 10 2B 6
K Mk BEFEAHAIEFE S 50 &5
=a)» RII” discount /Y TF {H A& 10/50=0.2-
ifi Thealth , #y TF {&HI A 6/50 = 0.12 -
RIE T discount | ¥fiE —EEFEF NS

58

WEAERN BB TE AR —EHEE

RS - JIAE— 20 HfEm  discount
A5 {8 B 5l i R B Y — A AR -

2.IDF
IDF (AR AZE—(EEFE A
BT EME AT E T > S
e —{E B A IR A R 2y & Eh (R
t AMAER IS — (8 B EE AV B MR 0
FSCEA R FHE0Y T dear BT regards
F o Rz BEFE—(EEEE R E
ME R EFE R o AllE e EEE AR &
A IDF E > ((FELEFEHAR
S EEME A e IR A R S E
thy T discount -~ T free | B iR H g R
TEREEM hry S MHRA S T porn -
"sex | % o IDF {HEIE 0T > &
th D #HRFTANE T EFEE - ot
RIVEFTA H IR xi Y SCR4E8 -

IDF(i) = log & (6)
‘{j X € dj ‘}

FERBEHS(E R TF & IDF E1% - JE—F

A A HER I TF-IDF 1 -

TF —IDF (i, j) =TF (i, }) x IDF (i) (7

(&) BEEHRSEE
BEEARS AR —EENERME
FEE [ £235 3 (Probabilistic Learning)!? -
M > BEARSBATEANERT
oA - E S FE st B sa 1 5l 4R
ERHEANRY B AR - R TF |
VE B H S FRIEBETENE - S8 FE b
B R EE T E R IR B ECE R B AR
PRI TE S E RS A -
(=) &%
EE® Hadoop “F& FH#E(T 5 B
B & Intel i7-4770 CPU K, 4GB =2 5#g -



B4 Spamassassin iz EFfE R4 i R ET
fEF - R A B 95 7Y B B 4 S 2= 2k B
Spamassassin HY45 S HETTEREL - FAHETT
HERIVE T E AR %R Enron-Spam
Datasets » 5% & it AV EE T E {4 F Enron
INEIAEREE - A6 T 21,000 EIEE
H {5 9,000 £ E E A - 3£ 30,000 £} 2R
TE:

B T eGSR 45 R - AR SE(E
FH R 7% i [ (Confusion Matrix) kz 4 [5] %
(Recall) ~ #%5 i & (Precision) -~ % B 2
(Accuracy) LA Kz F-measure #E#E{T3UBELE
By o

g Bl > BERIREE - A HUTA
FRHE Y 18,000 EA-(F Rall SR £
Hrr 41 & 10,200 EHY IR E R 7,800 &f
HESE > BRI 12 13 /R ¢

= 12 P EE RELER
Accuracy F-measure
Spamassassin 0.921 0.864
Proposed 0.928 0.904
Recall Precision
Spamassassin 0.864 0.864
Proposed 0.995 0.831
13 UTHFREIELEL
Training | Testing Average
Spamassassin | 4795s 3189s 3.758 /%
Proposed 1257s 838s 0.071 s/}

RIBERGER > AU AERE R
_FAEEE Spamassassin AAHATHTAERIR > HAA1H
RAMFFIE 13.1% ¢ (ARAWITERHE T A%F 1]
Mi#EIFTA Spamassassin AEMELEHYE R EL (T -
HIEHE AR Spamassassin & T#F% -
BEAMAHFEEHE Hadoop V& HY 7 HGUE R A
RIS ER AT e T BT f26t T —E TR

EEERAEEANEZTEWERATR

HPRREE R @ISR -
- ETEERER SRR

B E LR EEERNRBER L —
HER TR ER - R AR I SAVE R
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The Smart Building Demand Side Management System that Integrated with Smart Building
Management and Automated Demand Response System
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Abstract

In recent years, with the rising demand for sustainable environment, nuclear power is no
longer considered awidely acceptable option, while the expansion of thermal power generation
is also faced with difficulty due to the environmental protection consideration. As a result, the
construction of new centralized power plants and new T&D lines is facing increasingly
difficulty. Meanwhile, as the electricity demand increases every year, the dispatching of
electricity is also getting more complicated and difficult. At the same time, many countries
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around the world are trying to resolve the problem of global warming by developing
distributed energy. However, since the traditional power grid is not able to operate efficiently
with the massive introduction of distributed energy into the system, many countries are
actively seeking to upgrade their existing grid system to the smart grid to effectively
incorporate distributed energy resource and to balance the power supply and demand. In the
application of smart grid, energy efficient and conservations have become the priority
considerations for those new technologies.

To promote energy saving applications and services, Taipower Research Institute had
developed Smart Building Demand Side Management in the First Experiment Building at
Shulin Research Campus. The new system includes BEMS (Building Energy Management
System) and ADR (Automated two main parts Demand Response) system. The power
consumption of whole building is divided into four parts of responsibility, while the system
monitors the power distribution of the whole building and cal cul ate the dispatchable demand in
real time. The system is designed to coordinate the demand consumption between the four
parts to keep the overall building demand under the limit of pre-defined demand. In the future,
this will allow TPRI Shulin campus to participate in official Demand Bidding program. This
article explains in details the system experiment of smart building demand side management
and its benefits.

FRfEEE(Key Words) : 587 & < E(Automated Demand Response) - OpenADR (Open Automated
Demand Response) ~ 7R 585 E H 2.4 (Building Energy Management System) ~ 25K % # (Demand Side
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Safety Assessment and Regulatory Research of Thermal Fatigue in

BWR Un-isolable Piping and Mixing-tee

Fai=* 0% e * FE*
Li, Chao-Jen Cheng, Yi-Hsiang Li, Yuan-Chih
35 8 Ay e o
Huang, Pei-Hsun Hsieh,Yang-Cheng Chang, Han-Jou
(101~104 & #F T3t &30 )
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Abstract

It has recently been determined that certain normally stagnant branch lines in nuclear
power plant may be susceptible to thermal fatigue. The question has been raised about whether
analogous phenomena could result in thermal fatigue in PWR and BWR plants. In the past,
Taipower has issued a number of technical information about the impacts of important events
on thermal fatigue cracking. Thermal fatigue is one of the issues usually not considered at the
beginning of the design of the nuclear power plant. Basically, thermal fatigue analysis is a
evaluation processes which involves thermal analysis and elastic-plastic stress analysis. The
guidelines, BWRVIP-155 and BWRVIP-196, present screening, evaluation and inspection
recommendations for assessing potential thermal fatigue cracking that may occur in normally
stagnant non-isolable piping and mixing-tee of BWR NPP. Therefore, it is necessary to survey

the un-isolable piping and mixing tee affected by thermal fatigue in BWR NPP. The objective
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of those guidelines is to provide a common industry approach for use in effectively reducing

the probability of cracking in and leakage from piping potentially susceptible to thermal

fatigue.
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#AR{E MRP-192 > MRP-192 Wit 4EVES T
R PSRRI B L - HI ] Bk — Mgl
M RERA TR A TR S -

2 EPRI /Y MRP 512 FT 88 fEHY MRP-32 £
HFER K A% BB R A PR R 2 B R BRIy
BRI AT B = R AT BUA A TER S -

DL 1 43 Al @it BWRVIP-155 ~ BWRVIP
-196 ~ MRP-32 {JAHBAAZ -

— ~» BWRVIP-155

BWRVIP-155(F 2% MRP-146)#2 it —Ff%
PRV CEEA - F DASHE I £ 8 0y S8 Hm
A8 2 75 R e S 4 1T 3 A B 25 B L VB
M o BB E AT A BT ASME Code, Section XI
T g = p fm H 75 ZE (Inservice Inspection
Programs) » 7 i AN RIS E S 21478 2 B B BT
fti - AT REA 2 R ETE ASME Code, Section
XI Y& B fir B & 0% fi 228 o 2R AR ST Aol
5 e R AR T e 5 & S AT AR
7 Z  (Risk-Informed Inspection
Programs) - Al o] DIRECRE IS EAVIFRERE LS A
T G & - {5 FH AL 5 [ T DAk B 46 B e o PR

B 55 S T A R B PR Y TR - IRl R 28R
J?ﬁ{'%T)&EUHﬁ‘j(ﬂ%  FIRFAEAI AT A SR RS
TH » JNA] B B JE e 2 A B AR Al U7

Inservice
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MRP-146 1y UH/H B3 S E HRF R AZ A

& 1 A
7—|—;‘o

IN-LEAKAGE
DETERMINATION

Yes

Recommended Inspections
Next Refueling Outage"

Leaking Isolation Valve
Shall Be Entered Into Plant's
Corrective Action Program

EVALUATION

N

Can Line Be
Screened Qut?

Is In-leakage
Present?

Cyclic
ATs from
HTM/Monitoring
= Threshold?

DH A3 7 B HIRHE AR ANE 2 By

INSPECTION

Existing Section XI Program

Recommended Inspections
Every Refueling Outage™

REPAIR, REPLACE, MODIFY,
OR OTHER MITIGATION | 54 5 4

D4130r10

& 1

SCREENING
Can Line Be
Screened Out?
24,
No

EVALUATION

Cyclic
ATs from
Model/Monitaring

< Threshold?

Projected
Actual CUF
<077

Projected
Actual CUF
=107

%&eplable
1o Operate to Next

efue\lng Qutage”,

Repair, Replace, Modify,
or other Mitigation

641308

[& 2 DHE

UH/H &

Yes

2123

SF{ELE(MRP-146)

INSPECTION

Existing Section XI Program

Recommended Inspections
at Section XI Interval

Recommended Inspections
at Each Refueling Outage

Recommended Inspections
at Each Refueling Outage

*Based on ASME Section XI, Appendix L
Flaw Tolerance Evaluation

2125

At it A2(MRP-146)



AR KIZEMFREN S EREE T &

MRP-146 & UH 2 & 1 $HE IR FE R AR
SWAnE 3 o o EENE R ¢ HHEIFFE(Butt
Welded) A7 2 55— (B F IR0 KFE B WAL
SIEE—(ERPIRTAEE » DL UT ¢ RT ¥ &
HrARMARIYER L AET TR © M HIEDE R a2 R
WREER AR - AR TR B A R B BRI R A DA ES
HESAIRN ~ #hE -~ RHERYREL - KEEER
EERAIR B #E By 1/2 TENAYE R - 1/3 (& B E
& o AKPEEERSAIHIREEZAE 5DI 2 N({EHAR
SLHBI) - 55 cracking » HifgE R LS
RE 20Di > {HAREHE R -

UT or RT Elbow
Base Metal

/ 1 4

\— UT or RT Base Metal at
Bottom of Pipe and Any
Horizontal Pipe Welds

Within 5 Diameters of Elbow*
UTorRTWeld  —sorstbeyonahe vave) —

* Maximum inspection extent of pipe
bottom and any welds, including
pipe-to-valve welds, may be reduced
based on analysis. If cracking is
observed within the inspection zone,
additional inspection is required out
to 20 diameters (but not beyond the
valve) lo establish the extent of
condition.

000B3T

3 UH SZEHYEHHERT P26 e HI 1 15 (MRP-146)

MRP-146 i UH 28 HIEIRIFRER A fa
A 4 B o EENE R 0 EIRIFH#E(Socket
Welded)HYiTE 25— R PIREIH KPP EE: T8
S ER—(ERF AR - DL UT 24 RT T El
RIS AL TR - =/ DI R it i B
ME U3 BNEEERE ~ 1 BNEYEE - AR IE AL
BLLTHYVE A TR TN - K VEE PR
b A EElE Fy 1/2 RPN - 1/3 HYEBEIERE -
KPESEREIRNREZAE 5D ZN({EAZE
i) > 5 H 58 cracking > Hilfe &R EEIERE]
20Di > {HA SRR -

MRP-146 ji& H SCEHYHTHEEIFRERLH iR &
AnE 5 RN o EEAE R - BT % (Butt
Welded)HJiTE 25— EREPIRIH /KPR R 6

REFFEZE AR

S —(EEPIRTHYEE - L UT 5 RT ¥ &l
SRRV ER AL ET TRROH] - FREEMERSRIA DL UT
B RT JAET RN - BEEREER
SHVE B RERF FJEEHD 1/2 FE Ay BRI, o KPR
E IR EERAGE HEIE By 1/2 TN RS - 1/3 19
BRSNS o /K BEE RR AV AROHIR S 24T SDi 2 N(H
RELHBRE) - A% cracking » Rlfg R E%
FEFE] 20Di - (HR S R -

UT or RT Base Metal for Length

/— = 1" Past Toe of Weld
' 13
\— UT or RT Base Metal at

Bottom of Pipe and at Any

Horizontal Pipe Welds
Within 5 Diameters of Elbow

EEut not Eeyona tHe va vei

* Maximum inspection extent of pipe
bottom and any welds, including
pipe-to-valve welds, may be reduce
based on analysis. If cracking is
observed within the inspection zone
additional inspection is required out
to 20 diameters (but not beyond the
valve) to establish the extent of
condition.

00065r3

& 4 UH SZEREIRIERER A HIE E(MRP-146)

/— UT or RT Weld
Fipe T 4

— —

\— UT or RT Base Metal at

Bottom of Pipe and Any
Horizontal Pipe Welds

Within 5 Diameters of Nozzle*
(but not beyond the valve)

* Maximum inspection extent of pipe
bottom and any welds, including
pipe-to-valve welds, may be reduced
based on analysis. If cracking is
observed within the inspection zone,
additional inspection is required out
to 20 diameters (but not beyond the
valve) to establish the extent of

condition. PO

5 H STERHHREIF B fHl s (MRP-146)

MRP-146 i UH S8 HYE SRR RER A i
AnE 6 Fror o EENE R ¢ ENFIFREE(Socket
Welded)HYiTE 25— ERIPIEEVKPFE R 06
SES—ERPTAIEYFE - DL UT 24 RT % [ E
FRHGREVER AT TR - =/ DI IR L B
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W 173 BINEEERE ~ 1 SENEYE - TEIRE
B NVER AN RSN - /KEEERSEED
ARG A EEE By 1/2 SRV E S > 1/3 VSRR -
KPR ERIRHIREEAE SDI 2 N(EA 2
M) > FA S cracking » A& & ETIERE]
20Di > {HAZEE AR -

UT or RT Base Metal for Length

/— = 1" Past Toe of Weld

}/ AP s m
-

\— UT or BT Base Metal at

Bottom of Pipe and at Any
Horizontal Pipe Welds
Within 5 Diameters of Elbow®
(but not beyond the valve)

6 H SZEAEIFIF R H i (MRP-146)

S

MRP-146 ji& DH S/ HY IR REREH AR M
SAnE 7 B o EENE R ¢ BHEE IR E
HKPE B HIIREERE - FR22 L UT B0 RT J57A%S
IR T T =R > TR B A Y
H AR T E L - Ay IR B E /K
EEKVFEEZ THRERM - F M HE A
REEE ~ BRE - BURRHAA SRR -

/— UT or RT Weld

XS

Q0OE13

UT or RT Elbow
Base Metal

7 DH SUERYEHREIE A b H 1 (MR P-146)
MRP-146 f DH 575 BB RER A A

SAnlE 8 Fro - EENE R | ENRIE AR E R
KB EHIIRRERE ~ DUROKE BB 55 —(E AT
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EIRIFRER: > fEE IR RER: EAR (A UT 5
& RT AT Rl 2/ 0isRaE
B TR B E 1/3 HYEBEERE ~ 1 JENAYRE -

RCS
Pipe

UT or RT Base Metal for Length
/ = 1" Past Toe of Weld

by X3

DOORZr

8 DH SZEHYEIFIF R f 15 35 (MRP-146)

— ~ BWRVIP-196

BWRVIP-196( F #£:7% MRP-192)¥ > 4% 5F
w0 Ry e B TR B S RV RS YRRl T
¥ MRP-192 {5 Y » tgHl A\ B 75 2 &L
EPRI-Developed Thermal
Technology HYFII%K - HAwHII & 2/ DFEIEHE T
RUE RS NI VUEE b EAS RS E NI A R
EEE THERGERE NE2IRE) - SR
GEIFPE(Butt-welded) - £ 15 ELAFPERE_E AR
UT =& RT J77A#E T el - 20E 9 Fror
TG E R L& N E IR R I RIS 32 lIeR
B RN RE DSBS S HER - #hm - &
[ HYZREY

Fatigue Detection

Tmspect the mising oe
dswmstream weid plug all
rutt and seam-welds within
Jinfesnal pipe dsmeters

: seldl,
[omhedowastreamweld, | o g

Cald R NK

.{ Mising Tee Lraliel Flow

\ 1‘
|

fn
/ ]
- an » ‘

Hat Bypass Flow

9 wEWES T RERATMHIE S (MRP-192)



FHARK L ERPRREN 2

=>MRP-32

AR E AL EE R P e 2 B S B 55 B B
e T AVERRAECIERI 225556 EPRI Y
MRP 52858 ey MRP-32 [Hh {7201 - [Hh {7y E A
TSt BT LA E B 28 B2 AVK AT B
‘E4(UH ~ H ~ DH ~ HUH ~ HDH) » 55/r &%
BoRE T AVER - HEAESHERENEYTE
A BUE R T EGHEREA D R ARV E G E
TTERAESTERTAE TR V&R AERIFUE T 24
W 55 B A AR AR N S B A AR AR Y & 25 BR R (it 5
5> TR TAZATA e B T S B 25 B s
= o Ry T EAEREG G > RN ERER
KRRy — AR - BN AR E R &R
KOE BRI Gl REE - IR &R ATRE
REABIRE > A AT SER IR E TR
JEE o JE iy B P o AL R IR 25 U575 R K
FESSEA - PReTE A e MR A RERT I REME -

BRI R E FE S R AL E - Ho
HE S KA B ERICERTT © R RE
BRI B Ry A1 - (DB FER AL &
MEMEHE SR TEERETE DA (2) RUESS ST
i B FH DAGSHE TEERIRAR T BB ST AR 53R -

B B KUK E IR 2B
REGRE T BB Z EE LR

7K A% B B kN B B AV B 2 a AL 2
fR#% =Bl EPRI HY BWRVIP & E s EN
BWRVIP-155 - [A7$55 5 $1FrER Y 774 £ 52
#fR4%E MRP-146 » MRP-146 it ¥f@HE~ &
EEAYRHIAL B Y HERR - BWRVIP-155 fh{n75
BITHNE X EFEGEFFES AR MRP 2 > 47
RS T MRP-251> 132175 146 » 17058574 »
JRE[EPRI ¥ PWR EE i 2 B~ 2 B RS A LAY
B 25 B BT AL A - JRE A Y BWR EERE
FEAMEYBEE S BRE - -

KR ERUREVES T BIERRAVER /T

ERSHL T AR IR TR LT RIFTR

i e iR 5B EPRI #Y BWRVIP &4 &
Y BWRVIP-196 > [t{358 58t TR IEY AL
FHLARYE MRP-192° MRP-192 W3t # 2 BURS T
RUE R I Bfe tH FUERR R AT ety — gl
P RRERTHI O R TR Y -

— » BKEUXERR R 2 B R A AR

BWRVIP-155 2t ¥ /K % B A PR EE A~
BRI AR SHENRAR - FrBR BT A+
BRECAR$E MRP-146> MRP-146 ¥f> UH/H #I= 3
BRI RAZAE 1 - AR EPRI R RES
UH/H #I=(HY CUF SEE#EE - #0274 CUF Y
{dFIERLEA -

MRP-146 #fj> DH 2= 7 S B R RAZ A
20 Horr - HRED B A B - 1. 8 2 TRy
Thermal Fatigue Significant per Supplemental
AT AR A E AR SR MRP-146S
B1; 2. [@ 2 tfy"  Schedule by Analysis” > it
B H AT AR BV S5 i B s Y DH & 4
A et ¥R e Ry DH B #1752 BHY (A
RSE R HE S > WEtEE 2 TP ER
(Schedule by Analysis) » AIZRFRREHETIRE -
S A LTI B (Schedule by Analysis) » &
CUF= 0.7 8% > QIFEZHES 10 Figh > & 0.7 <
CUF = 15 - AliERS 2 KRERE -

EHETT IR EE A 2B & 2 A > ZHFH
MRP-170 #E77 PSR (Prescreening) - FHEREENES EZ
FEHHE RS 2 SHUE 1L AU ER B 4R 7 S A A B e T
P& B B RS » B UH BR&A DU E Fr: - &
BRF 2 B E R =80 ER”  EUERRENEER
E—E5"2" » RIZERE A G ABEENDER -
[f#% Prescreening Out - & ([ BB K & R~
&7 ZERE A o AL B 2 5 T
B - UH BRSO THEREE R 1 -

= 1 5IH H R THEREE 2 DU fRi: - BEZR -
HEWfR “ERSELC=10" &{F Prescreening
B AR (HE H BEK =1 K 7807
MRP-170 » B {4 ¥8 7 Branch line nominal

Guidance?”
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HIERE, ]
B ERER =1 S H ELTHE AR -

DH EHYTHAGEEAERI £y © MRP-170 3 it FHEAR
BOEA]  HRSHEIT MRP-170 235 > B E
<1 KfHE > F2 & I Error > FRbL > “BELH
& <1} HE{E Prescreening & AHI

diameter mustbe > 1to 16 inches”

F¢ 1 UH/H/DH % % Fe 8 s B 2 R 0F

=
T
m

ERERNEE LRERER NREEE 2B/ EASE0KEE 2R ?

B rEmEREZEREE ZMPI(Normally Closed Valve)

| 5 UH/H SRS & EISARMPIR AR

| FERE/NEER 2

| EERRNER L REESRERNRIEE 2R /N ESEKIBE 2 A7
I_ Eis FEMESEEZEEEEE 2P (Normally Closed Valve)
| 895% UH/H SRS E HaBRMPSERAIET

mm_u'y = mimu ||
INH

| e SR 103

DH%

= iiﬁ?’-l DS 35 10

PRI R T HIE Bl > i R - AIFRZE
HAGIRIERE P THERY - I H ERIEEEE T
FRETS 2 MY 2 THIRER - I AR L F Y A
B IG5 -

ERLETE T/E L 2E#E MRP-170 FrdmsiHy
T2 BARTEAIE 10 FrR 2 e 7 RUEST - kg
MRP-170 2 FE/ERYRAE » KECA MRP-132
am AT CHVEERR - BT ERBERT AL PR N R B RSB
R R BRIy R RPEE: » HpsE— 558
B Ry BRI L - EREDER R EHETE g
FEEREREEAEER B2 NIBEE NG
P& B - DT R SE B34 SEEREI 2 fir
B BEER AR - DUKETIETE -

AFITATAL - g%f%%¥fﬁﬁ[§]%ﬁ$ EREEE 55
R BR o Ry TR P B P& B TR S
&~ FHRORARE - A ﬂﬁ‘ﬁﬁ%ﬂ%ﬂfﬁ‘ffﬁg
B KB THEREW SR 2 B RSN A IS
B o 00 TH A SR AR A 28R A A 2 B ASE T IE
B 5 R T PR B AR TR/ K A ER B RS B
P& 0T DL R A AR AR AE » EiiEE AR

(M

/—f—/— \

1T
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HETZE FE g ARERAEBER  JSAKE
%4 BE IR 2 B BS H H # 7 DL 5 B (Screen
Out) » NFEEEHEABE T ARG PEEL - At E 3
A EVIEERIR 52 2 B R HI B2/ A (Screen In) > 7§
T AR EAEHEIEEL ; SER E = IRE YRR

B R ARERBI AR - DU
R ~ EEENE AR EEt R AT A RERE

W2 T BT E 2 H BB R AR ERS B
PR RN Z B S E 2 508 Bt RT3
BRI 2 L EAEK B, - AL E RS Bl
T2 B S RE 2 #8 TR AT BRA S DUl
BE o DB B By B i T A B G T R
(Trans1ent Thermal Load) » JREIEFEEVEIRE 2 JH

SERE NS BIEEHE -

DH 4 8 & fr 424 15
DH ‘& B ERERE T

10 ffH MRP-170 ¥f RCS SZ &3 ThmE TIEE

KA ERLRRES T EESE/RME
it

BWRVIP-196 /& #1#f /KA L B < Bk
& T BIERRRH AR B/ AHEAYRAR - PR He
FiALEEREE MRP-192 - {5 MRP-192 Y&
A T RVE RSBV 512 E’JﬁfTﬁLEEUEE{T BE
B ERURE R - EEAETEEERA =4



FARKIZLERFRHENADSTRA T R ERAR T LT RERARX

(—) BN EFEMERS - B EERS MRS ZE/NR Hr
144°F (80°C) - Rl 3% B RS HERR HL 2R 25 R Nea=#EH CURE T 220°F (104°C)HY ZFR0HEH
AY%ERE (JRENHE Screen Out) HEH|
(Z) HRRE RS » HERS FOREZE/NR 90°F Nar=#EH DR AT IVE BEER (AT
(50°C) - [t v DABRER H 2R 25 1 REHY ¢ TR 90°F =50°C A ¥ LAg ::)
& (JREI#: Screen Out) © AT=EHaes B DR E 7
(2) B AR R RS Z (1 Screen Out FYE
BEEY - ITREE— M AGPAE T(F - EPRL A ~ BREE/EFAE X —IR ~ X IR EELREF Tk
FaAG Y 7 A e 2N RS 75 BH AR A [EEER 2B ABVES T BB
AR ABEAR B R DU ()5 FERR S A
(Temperature Duration Method) » A 2 (2)CUF — ~ Z— RS 2 E R R A E SR
SFAE » AREHE HEZ B RS P HEVE S > DUk
JESOR ~ BRI - IR EEE RSV -
{BE BWR BT AR LEVES T AVERS
HIRE R Rt sl in 8 > 5 Rl SiAp il » 2540
REAHFEARXDFEZ
Nes :ZNAT,i x(AT /220

R EsH SR 17 IRER A S
AN REREATEIE > K 2 RyfRPE BWRVIP-155 Hfi
Rk & BRI LA — Y S8 DU TR R B
IR NET ST LR 2 &G 5 RS IR Ry
TR 55 TR 22 38 I e M e g

@)
R 2 G SRR A 2 R A R A R

e RS | Se/EuE | ERES i 358 HBT(Screen In/Out) BWRVIP-155 12—
BRaA | sefo] HURARR| REPIE | s Reason e HI R R Fei R R
= | F(Based on | (Based on FHE
EOC18 EOC18 =8
conditions) conditions)
f B e 04-CUW-237 DH Onat & F100 &R8 F102 #% | Existing Section (B (P IGSCC -
235 REC loop A normally opensd X1 Program CODE P94 88
ZHIY
Al AR RS C4-CTIW-247 REC loop B DH Ot 8 F106 &R F102 %% | Existing Section HEA :GSQC
248 - normally opened X1 Program £ A A
[t s = 20-RHR-60¢ | REC loop B H Cnat two normally closed Existing Section [H(F IGSCC ~
605 walves(FOOO&TFO08) in X1 Program LF'D]: e ]
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ERELFEER RS 22-RHR-TAS | REC loop A H In In In S EEFY AR EE (&EE 1)
TAS
ERFLEEER RS 22-RHR-7B/ | REC loop B H In In In SHEEFYARKSEEE GE 1)
7BS

f B e A4-CUW-10¢ | FDW loop A TUH Ot Existing Section [& (??] CODE EE

108 X1 Program N )]
RS SRR | 4-RCIC-4/45 | FDW loop A U Ot Onat B F¥ | Existing Section [ (B CODE &4
X1 Program A REZE
IR =y =) 3/4-FDW-17A| FDW loop A Ot SE S A =
f1TAS
il KB B 5/4-FDW-18A[ FDW loop A | DII [ =10 a2 e H L
f1BAS
OE == E3/4-FDW-194 | FOW loop A Ot =1 I5f o ] o
F19AS
O == 10-FDW-54/ | FD'W loop A Ot two normally closed o] i
S5AS walw 0T AR
o S = 14-HPCI-4/45 | FDW loop B U Out O Existing Section [B (F CODE &4
X1 Program )]
ol KB RE B/4-FDW-17B/4 FDW loop B Our S e H L
17BS
CEIE e == PBr4-FD'W-18B4 FDW loop B DH Ot =10 =) =
18BS
il AR BB Br4-FDW-19B/ FDW loop B [+ =10 S e H L
19BS
fa] 2F B RS 10-FDW-5B/ | FDW loop B Ot wo normally closed o e H Fois
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W1 208B) in the
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it 1 EREMERR 2 A R SR HY R R i A S VIR AR 52 > At MK fy” Existing Section XI
Program” ; 35 RERERR A SURSIEH IR E & RIS 1 BWRVIP-155 iRl by K
REHETRE" - HIEERFHIERE -

it 2 ¢ fR9E BWRVIP-155 Btk F” FOKEETeE" - HIREHIMEE -
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17 TR (E A BRRfE R 28 pe &K AR 28/ Ak Program” ; 5 REHERD A R R B 1Y R0
SRR A R R N P EYENEVERS $Eﬂ*‘ BWRVIP-155 11y
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/SAS -~ 3/4-FDW- 17B/17BS -~ 3/4-FDW-18B/ (') 5 1 £ DH %(14-FDW-10/108)$F’<}7€ BWRVIP
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[REC loop A b.o=1et
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Hinm e [REC loop A DI Cur (L EEOL &5 144EB02 B normally closed sk =
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MBI ETR 4RWCU-ZB5IE  |REC loop B| DIT Cut "C ID ]JIJf‘l & 102AB03 B normally opened Existing Section X1 H5(F IGSCC ~ CODE 4.4 fér30)
Program
FieE St EEE | V¢+-BB-44BHS4BH [REC loop B| DI Cur (L 144BHBO] &8 124 2 B normally closed = =
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Abstract

V2G is one of important developments for the smart grid technology in the future. It
realize the concept that electrical power can be transferred bi-directionally between the power
grid and electric vehicles. The opportunity of utilizing V2G in commercial application relies
on the maturity of the market and related technologies of electric vehicle charging equipment,
electric vehicle batteries and smart grid, etc. Related standards and business model
development are also a key to wide use of V2G technologies. With regard to utilization
standards, which is supposed to include battery charge, the application of battery pack and
communications technologies, the electric industry and car manufacturers have to work
together to draft common codes and standards for charging interfaces and communication

protocols. According to foreign research, in an imperfect power grid management, it can be
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expected that when a large number of electric vehicles are being charged at the same time, the
operation of existing power grid will be adversely influenced. However, if we take some
corrective measures, we can minimize the impact on electrical safety. Thus, establishing an
adequate communication interface between the electric vehicle and the power grid is
considered a top priority.

Currently, the government is in the process of conducting the overall smart grid planning.
Considering the impact of using the electric vehicles of on power grid security at the side of
intelligent consumers, the consistency of communication technologies between electric
vehicles and power grid is incorporated in relevant discussions during the study. This study
have collected relevant standards being developed in the United States, China, Japan,
representative country or region in Europe with regard to the aspects of electric vehicles
(including charging stations) connection with power grid or charging station dispatch center.
To draft the common standard that can be applicable to the domestic industry, this study aims

to build domestic electric vehicles (including charging stations) standards in order to support

the development of the smart grid industry in Taiwan.
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Road vehicles — Vehicle to grid communication interface

ISOMEC 15118-1 = 2013 Part 1:General information and use-case definition

Road vehicles — Vehicle to grid communication interface

ISOMEC 15118-2 = 2014 Part 2:Network and application protocol requirements

Road vehicles — Vehicle to grid communication interface

ISOAEC I5118-3 - 2015 Part 3:Physical and data link layer requirements

Use Cases for Communication Between Plug-in Vehicles and the
Utility Grid

Use Cases for Plug-in Vehicle Communication as a Distributed
Energy Resource

Communication for Plug-in Vehicles as a Distributed Energy

SAE J2836-1 : 2010

SAE J2836-3 : 2013

SAE J2847-3 : 2013

Resource
3.1 HEE
(il b gl

DLMS B =R E Device Language Message Specification
COSEM | FestERLER{ifH#El Companion Specification Energy Metering

EM ZEZ Electricity Meter

EMS TEHREE T 244% Energy Management System

ESCI EREARTS®@ER/ A Energy Services Communication Interface
ESI TSI/ Electric Service Interface

EV EEHH Electric Vehicle
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