NREES (NREE R Y)

FETRIMFTECRTITRY ~ 2R
EERARAREER FFRAESTA R
FVIELE

JRIFBM SRR S 2F
VLB 3 7 2 TPI1BF FTa
CEN SRR S
DREHEF102& 117 25 P52 1022129 04 p
2 pH 1103& 01 % 220p



HB#®EFZE

HERELE HETEFHNER LR EMAL EERRBREER A ETETERE

HBEARL

(2ABE X1 ABKE) BAE BRI B A

FRE EMBTRRAETE EHREHNABRER

O2x Owwg OxgMge

& B 8 5]
O 4 (Pl BB BRLE - 58D )

HEEAM 102411 A25 821024 12K 04 8 MEHRXBE 10345014228

HEAAER |3HEx# ’
8 RE | AMEN % % B B

B d EHRLE

2. BRARE (AxLEEE T8, ~TEf | TuBREHRTE )
3. it Bl E A

L AERERE.

5. EHRALEEME

6. AR 44 LA M

7. % F B 5+

8. REAIE BH

(1) REEZZ S B E

(2) UHAXBEREUAAENIIETHARE

(3) REZRHSRXAEERTEE

(4) HPREMEHZLERFINE

(5) 31 F4a Bl &R k9 B M R

(8) BF4#E Rkt Xz

() AREREESERSTHEEE Y ARLETTH

3 M |9 AEHEEEHEREFRES  BRAZAMER
(1) wEABRMERARLERE (RAE) BRI ETELSE -
(2) RAKMES SRR ERE

(3) st FBHMal XHPLRIPE SRR BB SR .

OO B HENBR
00 R EER-BR

0 [ I o I
0 o I o I

O0m
B O &

O O 10 AwAmERAFR

B4y
o

san i

e b
i
o S

%ﬁ.‘gﬂ : It Z

— AT EZ AT EREE NS HEREEE S EARY 8RS -

S EBALERARLEREA CEANEAR UREEHEARLELERLE T ABRE
BEMEAERA -



FETEFHMFECRL TR - ZE 2 REREER -FGFraEET 2

F#c 48 2w ]I T
DR H AR/ BEA/T R SRBT A 27 /mALIE/(02)2366-7685
NP A AL/ PRI/ /AL T

* i

+ 'F

—\
MW

/e BT AP/ BT/ L PR B R A % R /(02)2366-6583

n@ael O 4% (2 e (327 W3y 2

5
g

DR PR D 102/11/25~102/12/704 IRE R A ES 2R
£ p # 2 103/01/22
L REEL/ P
Bigtse @ SR EREZE - FET % ~ DGA ~ PAS

RLME R A AmRT RO BRRG AT FETRRFTS RG] 1
AR R EEMETIZ  FIRR TSR RRR A RE AR VR R
doir ook s G T AR RLRENY F o RO ETE CWABAKRTALE B
PR FET RN 2 RRAF AR A 2P RBERERY PRTRE 2 i
GAT AR P EFECELZ A GRE > LB ERAFE AL G B LT L/ R

Fz A EREH M FE RPN E AT R B BRI ETETRERY

~m)

FRARFED R S R TIPS AL P AE T e 2 LA RS T T
AELL 54 A A2 P T P AR ET PR g RS o
A2 R FAhe B3 A REEL F e (http://report.nat.gov.tw/reportwork )

2



= SN
z

%\: ~

VB B BT A AR oottt bbb bbbt 8
VBT ARFLET 1 o 9
BT B AT B oot ettt et e aeete et ere s 10
=~ FE e £ AR FERT DT (BC HYATO) o, 10

(= ) BC HYAIO f /1 oo 10

DR o & U T = OO 13
(Z) 800 58 BEHITT TEIET TR oo eeeeeeeees e 17

S v %3 CE2 7 CWEIDMANN 27 (M Spl~ 28R EEFES 2 ERF ) 27

(= D WEIDMANN 20 @ f A1 oo 36

2 2P EREEL S TETLETEDT A 2P PGEE B R T 41
(= ) PG&E Embarcadero % & T /1 oo 41
(CHOBRBEE? RARTTHECIE T i, a4

R BT IR ZR e b e e e e be et e he e be et e eba e beenteares 46

B % B 48



B P &

Bl 2-14c £ X 5:F% BC HYdro 28 & e, 10
B £-2 #H(FAg)R K L4 (British Columbia - fj 4 :B.C.) ...11
Bl £-3  BC Hydro & # 5 SeZE 4R s 12
Bl £-4 BC Hydro & %3 B 5 SLZE Bl o 12
B £-5 BC Hydro 3l £ 2 B B Fl oo 13
B 2-6 BC Hydro 2013 g% % % 20 # % 2033 #* T & & .cvvvinnne, 14
B 27  BC Hydro B BBE AFFEATE 4 A 5huiiiiiiiicceeeeee e 14
Bl 28  BC Hydro FE R ®RER 2 FLE TR, 15
B £-9 BCHydro AMTEEIRIR .o, 15
Bl £-10  BC Hydro AMI /& A ZEHT Bl 16
Bl 11 BC IO AMI ™ 5 oo 17
Bl 212 S SRR FAITT Y T B, 18
Bl 2-13BC % BHE=H 2~ Ein '/éﬁfiﬁka,,; B 18
Bl 2-14 BC 4 B8 Z5A5REMIE L, 19
Bl 215 REEIINEE 19
B 216 A ICEE MRS H oot 20

4



o

17 AMI B H B 3 Pa@ AR T 20

B 2-18 i@# s AyE A2 prE Rl 2 it T QINETIQ A, 21
B £-19 AL 24301 2 G B AR " P8R s 22
Bl 220 3 7 FRAFTIRD (s 24
B £-21 GE Transfix TR. Gas Analyzer % f#% =3 HugheS 99502......cccvvevvevreiriennenn, 25
Bl 22207 FRATTT T 5 o 25
B £-23 242 22 BC HYdIo 537 i 26
B 224 254322 GE 2 @ Montreal, 4v £ % | i, 27
Bl 2- 0% BEBHEZEAREE R/ DE e, 28
Bl 2-26 9% 2§ CERREER/ZBE e, 29
Bl 227 MAFBTEPIEDET 35, 30
B £-28 GE = 7 33K & Wt 1B TETRE B, 31
Bl £-29 Photo-Acoustic Spectroscopy (PAS) =T DGA Z_ Y wovvvevveciiiieceiecieene, 33
Bl 2-30 GE 2 @R ER/ZEASFTE > F o, 34
Bl 2-31 GE 2 @R R ER/ZEA S RREN > X e, 35
B £2-32GE 27:H%HiE2TPC A7 R HASEXRRE Y ) e, 35
B £-33 G 8E < R EIDMAN 22 2 Hid &3 % 7 2IRPRIREE oo 36

5



B 2-34 W@ AEHRATTE DR ER IRG AT EAR A S, 37

B £-35 WEIDVANN f35* SFE 8 52 TRY/DETUHER " 37
B 2-30 B* FREBAF TRIEDETE Foe e 38
B £-37 InsuLogixB installation at BC Hydro Canada. (WEIDMANN) .....cccvcvvvenvenee. 39
Bl 2-38 FERBREGHIREETFIF T M F o, 40
B £-39 Smart Insulation/ InSULOGIX- Family .............cccovviiiiiiieicere e, 40
B £-40 # BPRE =3 84 15 ¢ w2 Bnbarcadero B3 e, 41
B £-41 B2 RPGE ¢ 54 L2 Fnbarcadero i T, 41
Bl £-42 PRE Embarcadero Substation f“fﬁ%ﬁ‘: AEZEHE 42
&) £-43 Enbarcadero Substation 230kV ~ 115KV & S0 LBcvvvvvveeernnn 42
B £-44 PGRE Embarcadero % s 5 5o, 42
Bl 245 Bt RS CRY/ PR T RAE T AT e, 43

A6 BT AT AR TR/ FELE L AE TR e, 43
B A-47 SBREKR LT R/ Y55 Dynamic RatingS..coocvvvienniieienen, 44



% P &

ZR T D BIFTARER 9

PR 2 EREEET T TR BT HBE L 29

PR IFTFREFEFIHRUEFTHBE (e, 30



AEPTET RS ERRTTET Y %ﬁ*ﬁ%ﬂ%@’%*%f'ﬁzf%z%@é.ﬁr.ﬁ%

THG 20 STREFE M 17 RHE LI FLUTREE DR &
HPRERRFLAECRTIZAEMTE L S AL RO G s
EomL o deim AR T e B E BATTRE LR PREACDE B o g s 2P
ARTRRFAFEGRAT /B2 G ad et eEr ea e {2
BT RAETET -

PAAREE AKEET SRMBA LR TR AR R TR

B
?\_
N
=)

m\\\]‘\

-‘,ﬁ.‘

A

=

B
W

il
nm

)\4.

>_‘.

A&
g
5
m\‘qf
N
N
e
P
I
'>\_
>
=)
g
.
¥
a0
B
W
i



28 1 DR AR
P ¥ Bk rE
112259 (=) A BRBE A (Sr- ht BBE(F))
S8 FE kR o2 (BC Hydro) #
11" 25p (=) BB E
ﬁ%?ﬂ"@t*" IR BT P Y
119268 (=) BB ESFH4 Az
11*271p (=)~ GE 2@ -ERITXRaMZTR/Z
RN ‘
11%29p () ST S B2 RS RARAE
11%30p (=) FHL-FEEL HAz (e & ~-2F)
AL 4 %@ & WEIDMANN 2 & - %-3% S &
BEGHRUE R BT ES S
12#% 01 p (P) EEL .
k-ZERPER/LERLINFEE S
i
PP ER T EIEET S 2P
(PG&E )Embarcadero % € #7-7 f&7
127 02p (=) B& L
B ZRIDETKE FERY
RO TR TR
1292 03p (=)~ £ (FR--4)
i LR B> oM
12% 04p (= 120 3 p L




A~ FPiERE R

-~ P gL 4 FY kT 2 7 (BC Hydro)
(- )BC Hydro f§ 4

B A-14 £+ %:F% BC Hydro = 7

EH(2 )G Ly S H4 #F 4 (T H) (British Columbia > 4 : B.C.) &
A BERE O R RERT N F Gk S TE s §RENER EL DR S
T ABs 0B E o MrTE e LRI RE M ERNET S
PERfEMREEAGILOEE a0 D EREFFN L F R
Fh A 044,735 T2 2 > Fhe £ AR F = g (X 92 R RRIRF R
fe) e

e £ <~ BCHydro® #+ P2 # 2 RAEE 7 E 5 1260 = 4%7 500kV1$§]§23~$&% ’

PR7%BC 4 99%en* = X400 F 4 ~ 190 F = > 2P 90% s @2 * 2 o 4eBl2-3 77 &

10



BCHydro # ¢ S ERl-2e £ 4 4 2 OWT JARPAS L LA LIMT 450

»

#iegrde £ 1 T E(Alberta)d T4 kI B { BEREFFIERL -

{ L %&d il’i

B £2-2 #H(3 71g)R % &4 (British Columbia @4 :B.C.)

%48 500KV 2 5 % 805 % 4% & (Alberta) & ¥ HHTFE7 2 120V : 5
6 500KV 2 230KV 2 B 48 #e07 % WEEA A 6 o $ BT E7 2 3. 1500 4o
297 s @ RAEBC Hydro® # @ 7 pdbp &b W 7 IRAFH B F2 % 2 N TR
RF AT B fARHT > E B RMF e PR S > f F A

Hrkd B R R e T AR @ et A PR R -

11



500kV Bulk electricity network  geayarom
Installed capacity 12,000 MW
Serve 95% of the province
Population 4 M

Customers 1.9 M

80% residential customer

B £-3 BC Hydro ® # & 7 1R

Interconnections BEChydro 0

Intertses to Alberta and the LLS

S500kV 1200MW with Alberta
S00kV & 230kV 3150MW with US

B £-4 BC Hydro % % 3 5 % 52 {3
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FRH 20 A (H 6 AL TROPM RS FIER A D A o (GLet AR L R

Hydro Quebec & # 2 & <)
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Low electricity rate C$ 8.9 cents / unit weachs copledhes

= New Taiwan $2.5 / unit
[P ] | B )
rar— £7.43
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S Frcher S35
Hydno- e bdic Blecinicity Brices Somparison Repan = Residmbal Moy
Bills, For a monthly consaeng tan af 1,000 kA%, Raley v sfest dprd [ 2013
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Dec 12, 2013
Predictable rates, vital investments at core of BC Hydro 10-year

4js[0jolof517]0{ool8|0[0[0]0]
1980 2013
TOTAL B.C. POWER USAGE (GWH/YEAR]

Province of B.C. has announced a 10-year plan for BC Hydro rates

B £-6 BC Hydro 2013 #g = & % 20 # % 2033 # * & = &
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THE ELECTRICITY SYSTEM IS LARGE & COMPLEX

Generation

«41 dam sites, 30 Hydro facilibes,
& thermal units

Transiression

=18,000kms of transmission lines, 300
substations and 22 000 steel towers

*DOne control centre
“Consolidabons of 4 reglonal systams w {\
(including back-up) i
sInterconnecied to Alberta and US
Distribution 4
+56,000&ms of distribution lines ey

sfme 000,000 poles and over 300,000
transformers

*Sarve 17 non-integrated arsas

SO SN BChydro @

e | I —
—

[FL 8

mrr @l b DEIL. P gy e ETeET B T ST BF gETERE

B £-7 BC Hydro §} B2 4F3esi7 4 i it
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j Distribution
Theft system Distributed
detection metering storage | generation

integration
Violt Var Oparational
optimization affectivenass

Mleter data

franagement Tebecom \ Vancouver Supply Redevelopment
system

Distribution Distribution

automation management system
Smart meters g ; ]
Substation automation

Smart Metering Program Advanced smart grid utility applications

B £-8 BC Hydro A&7 #fp 9 % B IR

CURRENT PHOGHAM STATUS

WHERE ARE WE TODAY?

« Meter installation at over 96%
= Full project installation of almost 1. 9M meters

» Revisiting communities throughout the
province to complete installations

« On budget
« Almost 1.6 million customers are able to
access detailed energy use information

Through their MyHydro online account

« Network and communication upgrades
continue
« Router and range extender installations

= Network stability and connectivity testing

BChydro &
SENERATIONS BC hydro

B £ -9 BC Hydro AMI 42ERi%
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PROGRAM OVERVIEW AND SCOPE

PROGRAM SCOPE

* Upgrade old meters to smart meters + Install distribution grid meters

« Install meter communication network + Develop theft analytics software

« Implement automated data collection + ldentify electricity loss, including
system diversion and theft

IN-HOME FEEDBACK TOOLS GRID MODERNIZATION

+ Launch new conservation website « Support micro-grids, distributed

« Introduce in-home display devices generation

« Enable an intelligent, self-healing grid
that can accommodate two-way flow of
electricity

@ £-11 BC Hydro AMI fi* fre

()R ERELEHITR IR RN
IS S L P S ST AR L ED
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Temperature Profile Along Cable Pthwir®

DTS waces recorded at NCT on 8% December 2005 st B.00 hrs on ail cables

T B

0 0 100 150 X0 0

B £-16 #HCEE)EAEY R
3. AMI St TP d T - 7 TR

PROGRAM BENEFITS

GET LIGHTS ON FASTER, SAFER

= Meter reports disconnections to pinpoint cutages faster

Ladner, BC outage {(November 24, 2012)
caused by a severs winter storm

BChydro ©
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Distribution System Inventory Balancing

) ) Mew “Feeder” Metars
Feegar UBanSibuban P

Substation

Energy metered here  —W7

—— Neww “Transiommen” Metsr
must equal
* Enrgy metered here
Energy In - Enargy Out = Energy Consumed in feeder section
\ --......._._‘ ie (ML-MZ)=ZM
L

¥ %

Customer Meters . = o
Privileged, Confidential snd Seciirity Sensitfve Hn h“ﬂm a7
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4. BB ¢ F A5 Dissolved Gas in 0il Analysis(DGA)
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Povertech & __FowsRTecH LuRs e, _
STANDARD DGA TESTS 1000 A e (ASTO BOSED
Nine key gases " Sl ol
C2H2 - acetylene L_ _ PRSI S LT
C2H4 - ethylene -
C2H6 - ethane iy — ]
CH4 - methane
CO — carbon monoxide
C02 - carbon dioxide
H2 - hydrogen .
02 - oxygen = |=
N2 - nitrogen s =
« Water .
H20 o
Bcngdrn m e

B £2-20 ¢ FHWeiTEEL

o

* S DGA TRl h BRI T 42k BC Hydro % it W32 @ 3hE %7 2 2 T o
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B £-21 GE Transfix TR. Gas Analyzer % f#&% %4 Hughes 9502
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B £-37 InsuLogixB installation at BC Hydro Canada. (WEIDMANN)
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Outage Direct Cost Indirect Cost Total Qutage Cost
Duration ($ Millions) ($ Millions) ($ Millions)
24 hours $125.7 £62.9 to $251.4 $188.6 to $377.1
4 days $407.4 $203.7t0 $814.8 5611.110 51,2222
3 weeks $1,417.0 $708.5 10 $2,833.9 $2,125.5 to $4,250.9
T weeks $2,9226 $1.461.310%5,8452 54,383 9 t0 $8,767.8
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