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Division 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Trans. 230 kv 107.5 107.5 107.5 1075 | 1075 | 1075 | 2994 | 2994 | 2994 | 2994
Facilities 115kVv 1023 1023.6 | 1023.6 | 1023.6 | 1072.5 | 1072.5 | 1072.5 | 1072.5 | 1072.5 | 1072.5
(C-km) Total 1130.5 | 1131.1 | 1131.1 | 1131.1 | 1180 1180 13719 | 13719 | 13719 | 1356.4
Substation 115kV 1753.0 | 1566.0 | 1607.0 | 1687.0 | 1612.0 | 1762.0 | 1836.7 | 1836.7 | 1836.7 | 1936.7
facilities 230kV 625.0 | 6250 | 625.0 | 625.0 | 6250 | 6250 | 781.3 | 7813 | 7813 | 7813
(MVA) Total 2378 2191 2232 2312 2237 2387 2618 2618 2618 2718
Distrib. Distrib. 35360 | 36046 | 35044 | 37171 | 38157 | 40885 | 42356 | 43045 | 47160 | 47505
Facilities lines kM
Trans.
MVA
3. pEEEE T HEARMGERARAR - WERAR ~ IoEREARNA ?
At EEDEB A A )‘EQ%E%TE%? IERTRAR  FLBIRARER) AR - Hf
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%3 hEEE 27%!5% FEARIRIEIR ~ WERIRCE ~ BUBBRRE

Line Losses(%)

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

Transmission(Primary)

1.7%

1.8%

1.8%

1.7%

1.8%

1.9%

1.5%

1.7%

1.8%

1.9%

Transmission(Secondary)

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Distribution

11%

10.8%

9.5%

10.9%

7.9%

10.5%

11.2%

10.8%

9.2%

Total

12.7%

12.6%

11.3%

12.6%

9.7%

12.4%

12.7%

12.5%

11%

1.9%
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SIIR T T P (B S AP A S 8 S00p i E s » DI
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ReE [ B BT B A AR PRV R B4R ] 7 B A e s B s M 7

SR Z L FHHVELR(ROFTR - Bl AR s B R -

* 4 BCEAGEARER —ER

Tipo Comductor Tipo Comnductor Tipo Conductor
AERED | 1/0 ACSR AERED | 350 MCM AAC AERED & ALFF
AEREOD | 1/0 ALFP AERED | 350 MCM ALFP AERED 5 MTX-2
AEREQD | 1,0 MTX-1 AEREO iils M AERED iiimcm
AEREQD | 1,/0 MTX-2 AEREO i?;f mAC A AERED 200 ACSR
AERED | 1,/'0 MTX-3 AERED | 4 ACSR SEMI AISLADC | 1/0 SA
AERED | 2 ACsR AEREO | 4 ALFP SEMI AISLADT | 397 MO SA
AERED | 2 ALFF AERED | 4 PMTX-2 SEMI AISLADD | 440 SA
AERED | 2 paTH-1 AERED | 4/0 ACSR SEMI AISLADHD | 477 MCK SA
AERED | 2 paTH-2 AEREOD | 4/0 ALFP SEMI AISLADD | 795 MOCK SA
AERED | 2 MTH-3 AERED | 4/0 pTH-1 SUBMARING 2 TRELPCUTR
AERED | 2/0 ACSR AERED | 4/0 MMTH-2 SUBTERRAMNED ;ig:we
AEREO | 2/0 ALFP AEREO | 4/0 PATX-3 SUBTERRAMED | 1/0 Cu URD
AEREO | 2/0 paTHx-1 AERED | 477 MCM AAC SUBTERRAMED | 1/0 Cu XLPE
AEREQD | 2,0 mMTX-2 AERED | 4aTEAK SUBTERRANED | 1/0 RHH
AEREO | 3/0 ACSR AEREOD | S00 MCKM ALFP
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15. BB IRETEESHRS - IR O — L T O AR R REETE 7
A EEIETIRFET SRS R e (L A KIS SIGETHTE [ AR L - IRt A
— LSRR P BT M AR BT (RS) - S MH R IR e r SRR A S
TAREEA T S IR L R E R (R0) - ILHH KA IR R AT -
%5 EEACE A ERIGEH R

Year Companies Description
2013 DELSUR Olocuilta substation repowering
2013 DELSUR Sur Substation repowering
Aguilares substation construction (new step down transformer
2013 CAESS
46/23KV 10/12 MVA)
installation of Distribution  voltage regulator in Monserrat
2013 CAESS .
Substation
2013 CAESS Nuevo Cuscatlan Line  repowering
Sonsonate Substation repowering (change transfomer 5/7MVA to
2013 CLESA
10/12MVA)
Change voltage line from 2.4KV to 13.2KV on 407-1-13 circuit
2013 CLESA
line ( Barrio Nuevo substation)
San Marcos Substation construction and line repowering  for
2014 DELSUR
load distribution
2014 CAESS Aguilares-Suchitoto line  repowering
2014 CLESA Circuit partition 409-1-11 for load distribution
2015 CAESS Change voltage line from 4.1KV to 23KV  ( Central substation)
Change voltaje line fron 4.1 KV to 23KV  circuits 102-0-
2015 CAESS
12,102-0-15 and 110-0-12
2015 CLESA Capacitors bank installation Exporsalva substation
installation of Distribution  voltage regulator in Jocoro
2015 EEO .
Substation
2015 DEUSEM Tierra Blanca Substation construction fase II
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Compaiesn Number of Projects
CAESS 141
CLESA 229

EEO 122
DEUSEM 48
DELSUR 426

TOTAL 966
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%7 Ahuachapan f#4H 255 -

HEAH RIS #1 #2 #3
BB HAZZET | HAZZET | HAELET
RN Single flush Single flush Double flush

X 15 15 16

ﬁi% ZIRERT] 4.7 ke/em’ 4.7 ke/em’ 5.8 kg/cm’
EENER i 3600 rpm 3600 rpm 3600 rpm
B 30 MW 30 MW 35 MW
RS Z HAZELEW | HAELEW | HAS LEK

éﬁfﬁ HEE R 3600 rpm 3600 rpm 3600 rpm

He | HEEE 138KV 138KV 138KV
HEMN T 40 MVA 40 MVA 40 VA

B B FL20 Ry TP RN St Bt B i - H A % > Ry 2 H S 4KER
A B H AR SR BRI ZAEE R » 2016474 H La GeoSEBIEL/KE I & BIREL/KE 77
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15 Single Flush Mode

16 Double Flush Mode
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Dr. Hsiao, Sheng-Jen«
EBE.
Directore

Taiwan Power Companys

Names- Descriptions.
Over 34 years of transmission equipment maintenance experience, Hsiao is now
a the Director of Department of Power Supply. The duty scope of the Department
-~ of Power Supply consists of operation, maintenance and betterment of 345KV,
= 161KV and 69KV transmission lines and substations..
\Q Duties of Department of Power Supply-

®Setting guidelines and SOP of operation & maintenance of transmission and
substation facilities.~

®Planning, application, Maintenance and setting system coordination of
protective relays.

®Operation &maintenance of transmission lines and substation..

®Operation of ADCC and E/S in the service area.

®Renewal and replacement of the existing transmission lines and substation
facilities.

Name-

Descriptions.

"

Dr. Hong, Young-Huei
KA
Deputy Directore

Taiwan Power Company«

Born in 1956, Hong was awarded his doctor's degree of Electrical Engineering in|
1997, who has also served in Taiwan power company as an electrical engineer for|
more than 30 years. Most of his working experience is due at System Planning
Department of TPC, and he specializesin
Power system simulation and analysis;-
Power system stability studies;-

Power quality analysis and improvement;.

Power system voltage control and compensation;«

Transmission system planning etc..

Name-

Descriptionse

Shih,
fEH.
Chief.

Taiwan Power Company»

Over 22 years of system operation experience, Shih is now the EMS Software

Application Section Chief of Department of System Operation. The duty scope of

the Department of System Operation consists of coordination, control and

monitoring of the national grid and generation.-

Duties of Department of System Operation.

®Short term planning of generation and grid operation..

eCoordinates, controls and monitors the national grid and generation safely and
economically.

®(QOperation of two fully functional Central Dispatch Control Centers located at
distant sites that can function independently or jointly to provide uninterrupted

grid control.
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Name-

Descriptionse

Lee, Yen-Chung-
FER.
Deputy Directore
Taiwan Power Company-

Mr. Lee is now the Deputy Director of the Department of Generation who has over|

30-year experiences in the field of operation and maintenance of hydro power

plant. He is in charge of the operation, maintenance and improvement of the

mechanical and electrical facilities of hydro power plant..

Duties of The Department of Generation are as follows:.

® Setting guidelines and SOP of operation & maintenance for the facilities of
hydro and thermal power plants..

® Operation &maintenance of hydro and thermal power plants..

@ Operation &maintenance of reservoir and Dam facilities.-

® Renewal and replacement of the existing power plant facilities.

Name-

Descriptions.

Hung, Tung-Tse-
HEE
Chief.

Taiwan Power Company-

With over 26 years of distribution system working experience, Hung is now the|

chief of Distribution Planning Section in Department of Power Distribution. He is

an expert in multiple distribution works, including line loss or reliability

improvement works, system automation works, and distribution mapping system|

works. He focuses on distribution enhancement projects planning such as line loss

improvement project..

Job Duties For the Department of Power Distribution.

@Setting guidelines and SOP of planning, engineering operation and maintenance
of distribution and substation facilities.-

®Planning, application, installation and maintenance distribution equipment.»

®Setting coordination of protective relays of distribution system..

®Setting and maintenance distribution mapping system and automation system.

®Operation of DDCC and FDCC in the service area..

®Renewal and replacement of the existing distribution equipment and substation

facilities.-

Name-

Descriptions-

HSU, SHIH-CHI-
SFESEH.

Manager-

Taiwan Electrical and
Mechanical Engineering

Services, Inc.e

Mr. Hsu majored in Electrical Engineering and have worked with TEMES
more than 30 years. At present he is in charge of the business and services
for TEMES..

Scope of Department of TEMES~

To share Taiwan Power Company’ s invaluable experiences, Taiwan Electrical
and Mechanical Engineering Services, Inc. (TEMES) was found by Taiwan
Power Company in 1977 to render engineering services for the overseas
power projects entrusted by Taiwan Power Company. At present, the scope
of services covers design, construction, commissioning, training, O&M for
substation, transmission and power plant.-
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Name-

Descriptions.

“-o
Hsiao, Yun-Yeh-

BER
Deputy General Manager«~
Overseas Engineering &
Construction Co. Ltda

S.A

Mr. Hsiao,Yun-Yeh is the Deputy General Manager, one of the Executive Directors|
of OECC, responsible for the operations and outreach of the Corporation in the
Central America and Caribbean region. As an engineer, Mr. Hsiao holds broad
experience over 21 years in the pursuit and management of important
infrastructure projects throughout the region, overseeing major past and
present construction projects in Haiti, Guatemala, St. Vincent, Nicaragua,
Panama, and Burkina Faso, etc. The effectiveness of his professional knowledge
and business profile have ensured a long lasting permanency of the Corporation

in the region.e

Name-

Descriptions.

Chang, Chi-Hung-

SRS
Chief of Business
Development.
Overseas Engineering &

Construction Co. Ltda
SA

Mr. Chang is the Chief of OECCs Business Development Department, with over
10-years of experience of service in logistics of equipment, import-export of
materials, research and development of business opportunities for the company
in the Central America and Caribbean region. He is responsible for the search of
construction project opportunities, dealing with the project owners or

institutions, study of related legal and business terms and the market research.-

Name-

Descriptions.

Shih, Po-Chuane

ijik Sl
Administration Chiefe
Overseas Engineering &
Construction Co. Ltda
S.Ae

Mr. Shih is the Chief of OECC’ s Administration Department of OECC with more
than 10 years of experience in the Central America and Caribbean countries as
the person in-charge of hiring and management of the company’ s manpower,
company setup, mobilization coordination, planning and arrangement for
special event or activities, study of migration law, company law, manpower

research, project, market research and development of business.-
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Delegation

Dr. Hsiao, Sheng-len
Director
Department
DF Power Supply

Deputy Director
Department
f Systun Planmng

Lee, Yen-Chung
Deputy Director
Department

of Generalmn

Shih, Lian-luh Hung, Tung-Tse.
Section Chief Section Chief
Department Department
of Sﬁlem Dperation of Pmuer Distribution

Hsu, Shih-Chi

Manger
Taiwan Electrical

Deputy General Manager
Overseas Engineering
& Construction Co. Ltd 5.A.

Chang, Chi-Hung
Chief of Business
Development Department
Overseas Engineering
& Construction Co. Ltd. 5.A.
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Chief of Administration
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1. Date of Establishment | May 1,1946- 8. Peak Load ; 35,864 MW {Jul 28, 2016) » 12 Transmissicg Substation, and Distribution + 14 Rate of Remm | 1227% { Taipomer method ) +
2. Capital - NT$330 billion - AP 31 EHV Substations 0500 MVAs | 19LineLessRate J 385%:
3, Stock T Gov, 96.92%, Public 3.04%- Aversge Lond '_!}"_”J ]_1{'[!.-; ) = . " 16 Numbes of Custoniers - 13,823,318+
'1' At VIS’W’.Q h'II 9. Energy Production ; 225,793 GWhe 285 Primary Substationss | T3.220MVAY & 19 Monihly Average Power Consumption Per Housebald : 303
Anths ST Nuclears 30461 GWhe (13.5%) 1207 Secondary Substations| 21992 MVA | Ve
> Operston Revesmes : 1143 0bilkens Thermal: 180451 GWB* (19.9%)  Toamvmioson Liner - 17 427 kv Monthly Aversge Power Consamption Per Hovschold
8. Namber of Emplayees : 26,673- Oils 10,034 GWh' (44%)  Distribusion Lines : 364,047 cht-km: (Face M O 344 Uy
1 ].nmlled Capacity © 42,1325 MW { IPPs ncluded ) Coals 83314 GWhe (36.9%) T 18 Memthly Average Power Expense Consumption Per
Installed Capacitye | MW [(%) Garo BI'ISS Gl (36-0%) 13 Average Rate © 26159 NTS/&Wh {tax excluded) «  Household : NTS 777
e P.5. Hydro L0 62 Co;enemi@n.- "\'911} i u-s%} =Lighting : 27913 NTS&Wh { tax excloded ) + Meonthly Average Power Expense Consumpticn Per
Nuclear: S140] 112 Pumoed St ) i',m GWh- (1.5%} —Power ; 2.5405 NTSEWh { tax excluded ) « Househald Momtbly Minimen
o Thermal® 23wl 3 ped Storages - ,mns SRR UL0) Rate Sehedules of Nou-TOU Meter Rate Lighting service '"3 883-
: O« | el Renewsble Eaetgye gy 59 G (5.18) (Ettctir  trom Agr 1, 201y 220020 Pescenge of e Egense Ber Househuld in
Taipewer] Coal- §4000] 199 et S gy S e | Toul Consumption Expeases | 1 23%.
+ yTHTEET) B
Gasv 10,6350| 2820 10 Puschased Power: 51,730 GIWhe Classifications w m 20 Major Power Development Projects '.'EE i
Conv. Hydre- Lo | 43 Thermal: 46330 GWhe (20.5%) o e — el Commerecl),
Wind Power 30|07 Coals 1371 GWhe (9.5%) - TR e — B | Yer
Phatovaltaic: 182] 0 Gase 1948 GWhe  (84%) ul AR Eoayy: ‘
Subtatal’ 22163| 765 e . b (8 121-330kWed | 238 110 4o | PenehaLowCabon Propect? By s
- 1— Cogenerations 5919 GWhe  (2.6%) =1 Luatan bvdro. < 40w |
L [ el RenewibleBeye  SAlGHY (4%)| | N (BLS0UO R 3322 S onantie it torvetaem] 48 00 |
- Caal ST TA ek Moty commercil 501 - T00EWhLWh| 461 { 370 4 | St Phae Wi o 80| 200
- Gas A5100| 109 N 5 1, | 18 Phase Otishoce Wind Pomess 108 20200
1PP- [Hydro: 7] I U “‘”']'. 701 ~ 1000 Kk 5414 442 F Thermal Fower: - " )
Wind Power: 7| pg| ooReEYSEER. o olnoaslellbe o Service] Over 1000 kWBY | 6.13¢| 4830 | Liskos Thermal Rebusdd #1-23can | 24000 2016-2019{
Photovoltaic- w0 22 Industriale 117,026 GWhe (55.1%)| poea- below 330 kivh 18] b %:hmkmcc.:]-:hm' Il;(?;g MJ\?Q-]'-:W-.
¢ . Thermal Rebuld 21 ~221Ceal Nk
S S LU esidental: 44383 GWBe (21.0%)| 00| 1331 00kWhd Per| 335 1 291 & | pomenraimssoson | 2| s |
Taste & blogas ¢ - | e -1 & | TionThemal GT. + oy 20 |
Sublotal: 9180 | 215 Commercials 33,208 GWhe (15.6%). ::l ]l?uofz: ™ :i: i: | T Themal CC#7-510 ¢ | 3,680 20222005
Toa nstalled Copacy: | 195 W] Others 1714 Wb (83%)- P a2
o
EPC Project Management For Power Plant
' = — . - -
Feasibility Construction
Study Supervision
Environment
Evaluation
4 Commission
BOP Desi EPC
gn .
Project Work Field
EPC Performance
Procurement Contents Test
Manufacture 8!
Supervision Receiving
& Turn Over
bined-cycle projects :
t projects have been completed,
ich include 21 large scale units with
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Power Plants under Construction

Lungmen Nuclear
Power Project (2,700MW)

Tunghsiao Combined-Cycle
Power Project (2,678 MW)

Talin Coal-Fired Power

AN

Project (1,200 MW)

Linkou Coal-Fired Power
Project (1,200 MW)

Wind Power

A

Combined-Cycle Power Plant Hydro Power Plant Photovoltaic Power Plant
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Design And Construction Of PV Power Plant
,{ Sy e~ ;3;‘_5

-7

i e e e R e,
7 / /
7 A \
(.//

Taichung Longjigg‘PV Proj.ect Yongan PV Project ( 4,637kW )
( 6,486kW ) by Allis Electric, etc. by Fortune Electric

The phase 1 of PV project had been completed by
2014, with 18MW installed capacity in total.

Module
| Project Contractor Capacity(kWp)! ‘ Moduloa Ty,tg : Nodul I (M),
Talchung P/P D-E| DELTA Group 1508.6 K”“‘“’,KPD’"’G"' Poly-Crystalline | 21045%
Kinmem Chinyi-Cable 528 Apolio KAP-200 | Poly-Crystalline | 20045%
;’ongan saline area| Fortune Electric | 4636.8 I STSP':'::ER:;'V d Poly-Crystalline ) 280 -
% N“‘P'::':'PW" Fae Ezﬁr:crhg, 1458.2 s;,l::':ii“,vd Poly-Crystalline 280
Datan P/P Allis Electric 651.42 a2 PEAK P230-60 Poly-Crystalline 235
Fule M.E.M. 2001.6 rsr 2:::6:‘:!;7; o Poly-Crystalline 240
Taichung Longling | Fortune Electric 1764 Dg;';";‘;’;A Poly-Crystalline 240
Allis Electric 2720.34 G;:;’L’:ﬁ;" Poly-Crystalline 255

Design, Construction, Operation And Maintenance Of Power
Transmission Lines And Substations

— y o P
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Items Of Maintenance Work For Transmission Lines And Substations

On-line Insulator Washing Infrared Ray fhermal | Transformer and SF6 gas | Line Weakness Chegking Using
Measurement analysis ADrone

Replacement of Insulatdrs and Gas Circuit Breaker Inspection Renewing Lines Using Tower Construction
Towers SURIKIN Method Innovations

Planning, .Design,
Power Distribution Work i b

Maintenance of

Distribution System

B
Relay Planning

il |

Lt
S
x
)
»
s

Skill Training

Disaster Response
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Taiwan Power Company

@ 262rmd

Contents

Overview of TPC System

History of TPC’s Effort on Line Loss Reduction

Line Loss Reduction Working Group

LLR Measures at Each System

TPC’s Achievement on LLR Over the Years

Conclusion
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Dr. Hsiao, Sheng-len
Director
Department
Of Power Supply
Taipower

Deputy Director
Department
Of System Planning
Taipower

Lee, Yen-Chung
Deputy Director
Department
Of Generation

3

Hung, Tung-Tse
Section Chief
Department
Of Power Distribution

Department
Of System Operation

Hsu, Shih-Chi
Manger
Taiwan Electrical
and Mechanical
Engineering Services, Inc.

Deputy General Manager
Overseas Engineering
& Construction Co. Ltd 5.A.

2016

Chang, Chi-Hung
Chief of Business
Development Department
Overseas Engineering
& Construction Co. Ltd. 5.A.

Overview of TPC Sy

0

v Zhushan

Datan

Chang, Chi-Hung
Chief of Administration
Department
Overseas Engineering
& Construction Co. Ltd. 5.A.

Xioho

NPP2

NPPY

New Linkou

C’mngmwvg‘

Profile of Taipower

Founded: May 1, 1946

Coverage: Taiwan, Penghu, Kinmen, Matsu Areas
Headquarters: Taipei

Employees: 26,659

Customers: 13.61 million

Installed capacity: Taipower system 41.04 GW
(Taipower-owned 31.42 GW)

Power generated and purchased: 219,104 GWh

$

52
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e aasen Ganpun
Tashan Yongxiao
Tongxiao
(et o o)
Taichung
v g
Xingneng
Xingyuan ’

Znangong tO S \:Mx“ ':::o»:numm
—4 ) f,  Songin Hydro
=S # » Woguan
Maiiao - @~ \:JJ\?" o Hydro
Y 7
f N T
SVES Aw h ¥ Wanl
A /)‘ | o B i
Jahyl — el =
o~

TMWM Pumped Storage Hydro
( @ Pumped-storags hydro
f @ Extra high voltage substation (ES)
* Primary substation (P/S)
345 kV Trangmission line
161 kV Transmission line
® PP

© Mudoar P.P.

o/ © Nuciear P P. under planning
© Thermal PP

Thormal P. P. under planning
O Hyao P P




Overview of TPC System

Substation ]

Year 2015 Numbers

EHV Substations
Primary Substations 262 74201

econdary Substations

Year 2015 Year 2015

Nuclear

Transmission Lines 17,412

Thermal
Hydro 95
Wind 341

Distribution Lines 371,161

Overview of TPC System

2016

(:) Installed Capacity (41.04 GW)

Purchased 9618uw 23% : L A
B Pumped storage hydio 2602w 6% Ao
m Oil 3,325uw 8% B IPP - Gas 4,610Mw 11%
W Coal 7.600uw 18% Purchased B PP -Coal 3097w 8%
W Gas 10,6356 26% M Renewabla energy  1,911uw 5%

Nuchear 5,14duw 13%

B Rengwable enargy 21MIuw 5% |
|
() Power Generation (219,104 GWh)
Purchased 50,043 0wn 3%
W Pumped storage hydro 3.023awn 1%
pot g Ty — W IPP - Gas 17.8455wm 8%
m Oil 10.2596wn 5%
W IFF - Coal 21,1636wn 10%
W Coal 57.0800wn 26%

- W Reneswabla energy  4,7990wn 2%
W Gas 59.086cvn 37% o ; = .

eneraton 5,232 Gwn %

Nuclear 35,143 awn 16% as .
W Renewable engrgy 4490awn 2%

() Customers (13,614,000) (© Sales (206,491GWh)
W FResidential 12,176,000 89.4% W Residential 42,197 awn 20.4%

Commercial 1025000 7.5% W Industrial  114.2420w 55.3%
B Indusirial 209,000 1.5% Commercial 32,511 Gwn 15.7%

Others

04,000 1.5% Others 175426w  B5%
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Overview of TPC System

Duration and Frequency of Average Power Outage

from 2011 to 2015
05 19,05 20
045 19
18
0.4 17
035 1
2016 :
03 0.264 0.264 14
0.25 0.22 13
0.204 2
02 1
0.15 10
2011 2012 2013 2014 2015
== requency of power outage == [uration of power outage ? ®
per household (times/household x year) per household(min/household x year) * »

Overview of TPC System

TPC ranks 18th in terms of Electricity generation in the world utilities.

World TOP 20 Countries with highest
Electricity Generation in 2014 (Gwh)

China 5144950 (22,9%)
United States of America 4255500 (19,0%:) i
India RN 1118060 (5,0%) .
Russian Federstion & USSR, WL § 556100 (4 4%)
Japan WM 555160 (4,4%) Cailly
Canaca ML 649700 (2,9%) Electricity Source E o | add
Germany WL 572530 (25%) Coal ; % L
France W—_lj 546180 (2,4%) Gas \ a
Brazil Wk 525940 (2,3%) Hydroelactric % N
Republic of Korea ML 516330 (2,3%) | Nuclear N
Spain Wl 314080 (1 4%) i |
United Kingdom MLl 310810 (1,4%) Wind ] " N
ek W00 e A
faly Wl 272190 (1,2%) Solar Tide Wiave . '
Iran (lslamic Republic of) Wik 247570 (1,1%) &
South Africa Bl 243500 (1,1%)

Saudi Arabia 235000 (1 0% Total= 22432589,9 Gwh p—
Australia Wi 230080 (1,09%)

Turkey Wl 222590 (1,0%) -‘i ;.
F [}

THE SHIFT PROJECT DATA PORTAL
u] 2000 000 4 000 Bewia g 000 D00 ™
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History of TPC’s Effort on Line Loss Reduction

System Line Loss in 1972~1990 A

System line loss(%)

83 681
§ 652 640 g 549
= - n

History of TPC'’s Effort on Line Loss Reduction

Line Loss Reduction Working Group

was established in 1991 to coordinate the
Line Loss Reduction Program

ine Loss Ruction becomes
one of the key goals within TPC
and is evaluated every three
ine Loss Rate becomes months.since 1994

one of the TPC key

management

performance indicators

since 1994
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Line Loss Reduction Working Group

34!5:5‘\" | E;; .Ll 161 kv Pﬁtl 69kV
ST |
Unit !
consumption !
E‘-. Energy P/5 i
v sold station |
station _ Unit consumptjon Energy Uit
PumpingLosd T mAtOn consumptian | sold  consump

Secondary Transmission
pLine Loss

Primary Transmission Line Loss Distribution Line Loss

Transmission Line Loss

System Line Loss

Line Loss Reduction Working Group

Organizer : = ™
Department Of System Operation . Line Loss Reduction Working Group

Chaired by
. VP of Transmission System Division

Department
Of System Operation

Department
OF Power Supply

Department
Of System Planning

Department

Of Business

Departme:

Department
Of Accounting

nt

Of Generation

To review loss reduction measures and programs that have already been
implemented and identify how effective they have been; where they need to be

Department
Of System
Development

Department
Of Environment
Protection

?

made more effective or withdrawn and alternative approaches considered. -

. To determine the annual line loss rate target to achieve every year

Department
Of Transmission
Line & Substation
Project

Aol >yl
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Line Loss Reduction Working Group

)

Line Loss Reduction Working Group

Annual Primary Transmission Monthly and Annual
Line Loss Target Line Loss Target
+

— Monthly and Annual
Annual Secondary Transmission » Line Loss Target of
Line Loss Target Power Supply Areas
+
— Monthly and Annual
Annual Distribution » Line Loss Target
Line Loss Target Of Distribution Divisions

k)
Line Loss Reduction Strategies p oy

Simplify the distribution voltage levels
Promote load management

Launch T & D development program
Strengthen the inspection of energy theft

Increase operating voltage adequately

Balance local supply and demand

QARRQCRRA@@

Raise the distribution voltage level
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During summer period,
if allowable, do not
schedule unit
maintenance so as to
reduce the power
transfer to the

During summer period
(June~October,
increase the E/S 161kV
bus voltage (max.
+2.5%) at peak load

time period.

LER'Measures atiEachiSystem

Line Loss Reduction Measures at Primary Transmission System

Keep 97% of 161 kV
bus voltage variation
within +2.5% yearly

northern area.

Line Loss Reduction Measures at Secondary Transmission System

Offline inspection and maintenance of 345kV transmission lines
Replace the 345kV line insulator

Wash the 345kV transmission line insulator

B W N

Regularly apply silicon grease or HVIC{High Voltage Insulator Coating) to the
345kV transmission insulator

5 Keep 98.6% of 69kV bus voltage operated higher +0.5% within May to
September

Keep power factor of substation consumption within 90%~100% (lagging)
7  Clean the transformer-cooling devices or heat dissipation devices for building
8 Review the voltage control performance of substation and transformer that are
newly joined the system in the past three year
9  Keep 98.6% of 69 kV bus voltage variation within £2.5% yearly

10 Keep 90% of P/S and D/S secondary transmission power factor at 0.95(lagging)
monthly

58



LER'Measures at'Each System

Line Loss Reduction Measures at Distribution System(1/2)

T e
o teerotenevansomes

2 Add feeder to the existing transformers

4 Improve current unbalanced feeder

6  Upraise feeder voltage(11.4kV to 22.8kV) (circuit length)

8 Replace the high voltage conductor with bigger size conductor (circuit length)

10 Improve power factor of feeders over 98%

LERYMeasuresiatiEachiSystem

Line Loss Reduction Measures at Distribution System (2/2)

- Measures

12 Improve overloading transformer (set)

14 Check and examine customer meters (set)

16 Persuade customers to improve power factor over 95%

18 Install protective device to customers meter
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IGsIAChievementonjULRIOVerthesYears -

System Line Loss in 19912016

Line Loss

100

B System line loss
B Transmisien System

et Dt ribistion System

iIRGSIAChievemendgon|UIRIOVerthelYears

Line Loss by County

EED
—oen o

Japan 4.5

1995 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 Year
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Conclusion

» Line loss reduction is a big issue and requires lots of efforts to be done, including long
term and short term improvement of the system infrastructure and facilities. Over many
years of efforts, the average line loss rate of Taipower system has dropped from 7.44% in

1970s to 6.12% in 1980s and then 6.02% in 1990.

» In recent years (2004-2014), the average line loss rate even drops to 4.63%, and in 2015,
the line loss rate, 3.72%, is the lowest record over the years and ranked the 2" lowest in

the world.

» Line loss is about the loss of the electric energy and revenue. To reduce the line loss ,
several countermeasures have been performed in Taipower from transmission system to
distribution system, which proved to be effective . Taipower is willing to share its

experiences to help any countries in line loss reduction.

(/A
©

Thank You
for Your Attention
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