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Edmond Etchri

Director da Direcgao de Producao

Senior Manager of Generation Department
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“A parte mais dificll da demolicao fol retirar a chamine de 101 metros de altura.
Para assegurar toda a seguranca, a CEM decidiu desmantelar a chaminé com
recurso a um metodo nao explosivo, apos ter efectuado indmeros estudos e
inspeccoes. Dado o espaco limitado dentre da Central [érmica de Macau, fol
necessario ramover os tangues de combustivel antes de desmantelat a
chamiheé. Depais de uma avaliacdo de riscos efectuada por uma institulcao
profissional, decidiu-se que se adoptaria uma abordagem de dermolicao do
topo para baixo. Os tubos de aco faram coitados com oxicorte e ratitadoes, e @
poco de betao foi cortado com fioe l[evantado. Fol utillzada uma grua vinda do
estrangeire com 132 metros de altura e 600 toneladas durante todo ¢ processo.
A chaminé era a mais alta deste tipe em Macau, e a sua dempolicdo é

supostarmente o trabalho de demolicdo a maior altitude realizade em

Macau. O primeiro corte foi efectuado em Setembro de 2017, sendo que

a demolicao foi totalmente concluida no dia 28 de Dezembro ¢e 2017. "

“The most difficult part of the demaolition was tearing down the
101-meter-high chimney. To ensure safety, CEM finally decided to
dismantle the chimney through a non-blasting method after rounds
of surveys and inspections. In the view of limited space inside Macau
FPower Station, oil tanks neaded to be removed before dismantling
the chimney. Following the risk assessment by a professional
institution, it was decided that a top-down demolition approach
would be adopted. Steel tubes was flame-cut and lifted, and
concrete shaft was wire-cut and lifted. A crawler crane from
abroad with rmeasurement of 132 meters in height and weighing
600 tons was used in the whole process. |he chimney was the
highest of its kind in Macau. The demolition is believed to be the
tallest demolition work ever carried out in Macau. The first
cut was successfully carried out in September 2017,
while the demolition of the whole chimney was
successfully completed on 28 December 2017 "
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Demolition of Macau Power Station

In 2015,_..':'-.(':_'51*}1 decided to return the site of Macau Power Station to the Macau
SAR Government, meaning that the power station with a history of over 110
vears has fulfilled its glorious mission and officially retired. The demalition

works were carried out in January 2017 and are expected to be completed in

the third quarter of 2018.

Macau Poweér Station covered a total area of about 18,540 square meters. The
scope of the decommissioning, demolition and decontamination project is large,
including tank farm, oil-water system, chemical storage and water tank, fuel oil
treatment plant, chimney, auxiliary boiler, firefighting station, cooling tower, gas
turbine, control building and cable/pipe trench, generator unit room and engine
room, fuel oil pipe, lube oil pipe, diesel oil pipe, and oil pipeline between Macau
Power Station and the pier at Avenida da Amizade.

To retain precious collective memory of Macau Power Station, we have teamed
up with Macao Museum, Archives of Macau and Macau Science Centre to
keep the contrel panel, components, files and photos of the power station
for record-keeping and future exhibition purposes. In addftion. ‘we have
compiled a commemorative album "The Glory Days” and medals made of
the decommissioning machinery metal from Macau Power Station, to cherish
memories of the e;ztréordih‘ary jéurney.: taken by the Power Station.
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Estrutura Energética

Em 2017, o pico de procura de Macau
aumentou em 7,7% relativamente ao ano
anterior para 1.004MW, enquanto que o
consumo bruto de energia cresceu 2,3%
comparando com o ano anterior para
5.377GWh. Este crescimento fai impulsionado

le eontinuado desenvolvimento do Wynn

ice e do Parisian Macau, bem comao da

‘conclusdo de projectos de larga escala como

o Terminal Mar(timo de Pac On, na Taipa.

Em 2017, a produgao local de energia
aumentou em 60% relativamente ao aho

‘anterior para 1.260GWh, representando 23.4%

do consumo fotal de energia em Macau. O

‘crescimento deveu-se sobretudo ao retomar

do fornecimento de gas natural para a Central
Térmica de Coloane B, & conclusao dos
trabalhos de reparacao do grupo gerador
GOS8 na Central Térmica de Coloane A, bem
como acs baixos custos de produgao local
relativamerite aos custos de importacao
do Continente. Por esse motive, a energia
importada da China Continental diminuiu 8,2%
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em relacdo ao ano passado para 3.952GWh,
correspondendo a 73,5% do consuma total
de energia em Macau. A energia adquirida
& Central de Incineracao de Residuos de
Macau aumentou em 2,6% para 166GWHh,
representando 3,1% do consumo tofal de
energia, ao mesma nivel que o ano passado.

Energy Structure

In 2017, Macau's peak demand increased by
7.7% year on year to 1,004 MW, while gross
consumption grew 2.3% year on vear to
5.377GWh. Such growths were driven by the
continuous development of Wynn Palace and
The Parisian Macae, as well as the completion
of large-scale projects such as Pac On Ferry
Terminal in Taipa.

In 2017, local power generation increased by
60% year on year to 1,260GWh, accounting
for 23.4% of the total power consumption
of Macau, The growth is primarily due to the
resumption of natural gas supply to Coloane
Power Station B, completion of repair works
of GO8 generators in Coloane Power Station
A, as well as the low local power generation
costs relative to that of importing power from
Mainland. Therefore, the energy imported
from Mainland China in 2017 declined 8.2%
year on year to 3.952GWh, taking up 73.5%
of the total power consumption of Macau.
The energy purchased from Macau Refuse
Incineration Plant increased 2.6% to 166GWH,
and accounted for 3.1% of total power
consurnption, same to year-ago lavel,
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Preco da Energia Primaria

A tarifa da energla importada da Guangdong
Power Grid Corporation permaneceu estével
em 2017 A tarifa media anual da ensrgia
importada da China Saouthern Power Grid
diminuiu 3,5%, devido a valatilidade da taxa
de cdmbio do Renminbi no inicio e meados
de 2017.

Primary Energy Price

The tariff of power imported from
Guangdeng Power Grid Corporation
remained stable in 2017. The yearly average
tariff of power Imported from China
Southern Power Grid declined 3.5%, due to
the volatility of Renminbi exchange rate in
the begirining and middle of 2017.

BAHAXKBEFEHER (FRF)
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Rede de Transporte e Distribuicao

Para fazer face ao constante crescimento
da procura de energia e reforgcar a
rede de transporte, foram concluidos
variaos projectos de optimizacao da rede
eléctrica, tals como o©s trabalhos de desvio
de cabos de 110kY em NanAo para a
Subestacdo Ocean Garden, e a prapria
Subestacaon Ocean Garden gue entrara em
funcionamento em Julho. Para além disso,
a Subestacao Grand Lisboa Palace também
foi concluida e temporariamente colocada
em funcionamento, em resposta ao pedido
do cliente. Dau-se ainda a construcao de
multiplas novas subestacoes de alta tensao,
como sendo as subestacdes do Hospital
Conde S Januario, do Hosplital do Cotal, da
Zona de Acesso da Ponte, da Barra, hem
como a terceira subestacao de 220kV no Pac
On, tudo para reforcar a rede de transporte.
Qutros projectos de infraestruturas incluem
a extensao de 1NOkY para a Subestacdo da
Zona de Armazenamento do Metro Ligeiro,
a Subestacado Lotus e Central Térmica de
Coloane B, bem como a expansaoc das
instalacées elactricas de 1M0/1kV para a
Subestacao da Zona de Armazenamento
do Metro Ligeiro e da Subestacao Ocean
Garden. O total de investimento para estes

projectos ronda os 920 milhdes de Patacas.

Mo gque respeita a rede de distribuicao,
foram construidos B2 novos postos de
transformacdo ermn 2017, Para dar resposta
a crescente procura de energia nas zonas
mais antigas da cidade, a CEM continua &
procura de terrenos para construir postos de
transformacao, para aumentar a capacidade
de distribuicao de energia. Actualmente, a
CEM esta a trabalhar com o Instltuto para os
Assuntos Civicos & Municipais (IACM) para

construir postos de transfarmagio sobre os
depdsitos de lixo ou lavatorios piblicos. Ja
foram entregues varios pedidos para locais
de depdsitos de lixo, A CEM sesta tambem
em conversa¢des com oulras instituicdes
plhblicas e organizagdes para criarem planos
de optimizacao dos terrenos publicos.

A interligacdao de Qinlian de 220kV foi
isolada desde 25 de Dezembro de 2017
para deslocalizacao dos cabos do lado de
Zhuhai, cujos trabalhos se preve estarem
terminados & a interligagao a ocperar
novamente em Fevereiro de 2018, Os cabos
da Interliocagcaoc de NOkY de GonghAo A e B
também foram suspensos para relocalizacao
do ladeo de Zhuhai em Dezembro de 2016,
bem como em Janelro, Abril & Malo de 2017,
respectivamente.

Os circultos de 110kY de NanAo A e B
tambérm foram suspensos em Outubro de
2016 e Maio de 2012, respectivamente. A
ligagao dos circuitos fol depols retomada
com rapldez a 22 de Dezembro de 2017
apos a conclusao do desvio do circuito da

Subestacao Ocean Garden

Para refor¢ar a seguranga operacional da
rede, adoptdameos uma série de medidas
de seguranca. Durante a desactivacac dos
barramentos de suporte da seccédo B da
Subestacdo Lotus de NNOkV, para reparacao
dos alimentadores LT814 GIS entre 8 e 24
de Fevereiro, foram activadas as unidades
geradoras da Central Termica de Coloane A.
Durante a suspensao dos circuitos duplos
de 220kV de BaNan na Rede Eléctrica de
Zhuhai entre 18 de Marco e 7 de Abril, a
carga importada da China Southern Power
Grid fol limitada, Durante o isolamento dos

cabos de 110kV entre B e 25 de Novembro
para a |uncao dos cabos da Subestacdo da
Zona de Armazenamento do Metro Ligeiro e
da Subestagao Macau Norte, fol accionada a
producao local para dar apoio & estabilidade
da rede,

Para melhorar a estabilidade do fornecimento
de energia, & configuracao de barramento
duple fol sendo aradualmente aplicada as
actuals subestacies de alta tensao desde
Maio de 2016, com o0s projectos relevantes
a serem concluldos em Qutubro de 2017
Além disso, foi definido um teste anual aos
disjuntares das saidas de 1kV, cujo primeiro

ensalo se completou em Abril.

Para responder 4s necessidades da
construcan do Metro Ligeiro & do
desenvolvimento da rede de enerqia,
a rede de suporte para a Subestacao
Ccean Garden de 110kV foi activada a 16
de Julho e colecada em carga a 20 de
Julho: os transfarmadores de 110/22kV
também foram activados em 27 de Julho. A
Subestacao Grand Lisboa Palace comecou
a operar em Z6 de Novembro, Os postos
de transformacio de média tensdo gue
farnecem energia eléctrica a ilha artificial
da Ponte Hong Kang-Zhuhai-Macau foram

todos energizados em Dezembro.
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Para a rede de dados energéticos, concluiu-
se o projecto de actualizacao da rede de
transporte de comunicacao SDH, tendo
sido postoa funcionar em 2017, A solugaco
de comunicacao por fibra optica para
automacdo da distribuicdo teve Inicio
emn 2016. A cobertura por fibra éplica da
rede de média tensdao chegou aos 20% em
termos de comprimento total do circuito
da rede de média tensdo. Varios anéis de
media tensao foram migrados para a fibra
optica com sucesso & vaj-se continuar a
sua implementacdo nos prdximos anos,
estabelecendo os alicerces para uma
actualizacao da automacao da rede de

distribuicao.

Alguns projectos de actualizagdo com base
no sisterma SCADA, incluindo a substituicao
e recondicionamente do hardware e a
actualizacao do software para a versdao mais
recente tambeém foram concluidos, com o
objectivo de assegurar o funcionamento
estavel do sistema SCADA/EMS, sendo

que os sistemas actualizados entraram

oficialmente em funcionamento em Junho de
2017

By TEEERER
Subestacao Primarla Ocean Garden

Ocean Garden Primary Substation

- g
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Transmission and Distribution Network

To meet the growing power demand and
strengthen the transmissiaon network, a
number of power grid optimization projects
have been completed, such as the NanAo
NOkV cable diversion work to Ocean Garden
Substation and the 1M10kV Ocean Garden
Substation to be put into operation in July, In
addition, the Grand Lisboa Palace Substation
has also been completed and temporarily
put into operation in response to customer's
request. In addition, the erection of multiple
new high-voltage substations, such as
Hospital Conde S. Januario Substation,
Hospital Cotal Substation, Bridge Landing
Point Substation, Barra Substation as well as
the third 220kV Pac On Substation were on-
going to strenathen transmission network
Other infrastructure projects include the
110kV extension for Depot Substation; Lotus
Substation and Coloane Power Station B,
as well as the expansiaon of 10/TkV power
facilities for Depot Substation and Ocean
Garden Substation. The total investment for
these projects is aboul MOP920 million,

For distribution network, 82 new customer
substations were bullt in 2017. Ta meet

the sver-rising power demand in the old

districts, CEM kept looking for land to build
customer substations to enhance the power
distribution capacity. Al present, CEM is
working with the Civic and Municipal Affairs
Bureau (JACM) to builld customer substations
on top of garbags chambers or public
toilets. Several applications for garbage
chamber sites are also underway. CEM is alse
in talks with other public institutions and
organizations on plans to optimize the use
of public lands.

The 220kVY Qinlian Interconnection was
isclated since 25 December 2017 for cable
relocation in Zhuhai side, which is targeted
to complete and put into use again In
February 2018, The 110kV interconnection
Gongho A and B cables were also suspended
for relocation at Zinuhail side in December
2016, as well as January, April and May 2017,

respectively.

The 110kY NanAo A and B circuits was also
suspended in October 2016 and May 2012,
respectively. The circults were resumed in
hat standby on 22 December 2017 after the
completion of circuit diversion to Ocean

Garden Substation,

In order to enhance the network operational
security, we have adopted a series of safety
measures. During Lotus substation 110kV
section B busbars shutdown for LT814 GIS
feeder repair from 8 to 24 February, Coloans
Power Station A generator unjts were
dispatched. During suspension of 220kV
BaMNan double circuits at Zhuhai Power Grid
between 18 March and 7 April, the importation
loading of China Soulhern Power Grid was
controlled. During 110kY cable isolation from
8 to 25 November for cable jointing work for
Depot Substation and Macau Norte Substation,
local generation was dispatched to supporf
the network stability.

To improve the stability of power supply,
double busbar running configuration was
gradually applied to existing high-voltage
substations since May 2016, and relevant
projects were completed in October 2017
In addition, an annual circuit breaker
switching test for 11kV oultgoing feeders
was defined, and the first round of test was

completed in April.

To cope with the need of Light Rail Transit
construction and power network development,
Cecean Garden Substation M0kV busbars was

energized on 16 July and were paralleled with

load on 20 July, the 110/22kV transformers
were also energized on 27 July. The Grand
Lishoa Palace Substation was put into use on
26 November, The medium-voltage customer
substations that supply electricity to the Hong
Kang-Zhuhai-Macau Bridge artificial island
were all energized in December.

For the power data network, the SDH
communication transport rietwork upgrade
project was completed and put into use in
2017. The fiber-based communication solution
for distribution automation was started in
2016. The fiber cable coverage of medjum-
voltage network has reached 20% in terms
of total circuit length of medium-voltage
network. Several medium-voltage rings have
beer migrated to fiber-based commurication
successfully, which will continue (ts
implementation in the coming few years to
lay a foundation for distribution network

automation upgrade,

Some upgrade projects under SCADA,
including replacing and recondition the
hardware, and upgrading the software to
the latest version, were also completed with
alms to ensure stable operation of SCADA/
EMS systemn, and the upgraded systems were

officially put into service in June 2017.
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Producao Local de Energia

Em 2017, a producae local de energia foi
mais competitiva em termos de custos
do que a importacdo de energia eléctrica
do Continente. Além disso, uma vez que
o fornecimento de gds natural & Central
Térmica de Coloane B foi retomade em
Marco de 2017, os geradores da Central
Térmica de Coloane continuararm a funcionar
com rentabllidade, Em resultado disso, a
producdo local de energia aumentou em
60%, comparado com © ano anterjor, para
1.260 GWh.

As unidades de geracdo de Ciclo Combinado
de Turbina a Gas da Central Térmica
de Coloane B operaram na sua carga
maxima entre Margo & Novembro com um
excalente desempenho, devido ao modo de
rentabilidade continuado.

O desenho detalhado do Nove Sistema
de Arrefecimento de Agua do Mar para a
Cenfral Térmica de Coloane B fai enviade &
DS5S0OPT em 2017, e a construgan do sistema
deve comedcar no segundo trimestre de 2018,
O sistema ira melhorar significativamente as
capacidades de arrefecimento de dgua do
mar das duas centrais térmicas.

Apos anos de conversacoes com as
autoridades sobre o projecto de substituigao
dos geradores a diesel obsoletos por
geradores de Ciclo Combinado de Turbina
a Gas amigos do ambiente e de maior
aficigéncia, o projecto teve finalmente
algurmn progresso. Em 2017, os trabalhos
preparatorios para o projecto de construcao
dos novos geradores de Ciclo Caoambinado
de Turbina a Gas (Projecto CC2) foram
aprovados péela Secretaria para os
Transportes e Obras Publicas, e lancou-
se um concurso publico para o projecto
ainda em Dezembro, Este projecto vai
trazer beneficios profundaos e duradouros
a Macau, incluindo uma maior seguranca e
establlidade do fornecimento de energla,
promovendso o desenvolvirnento de Macal e
o estimulo de talentos na drea cientifica.

37

Local Power Generation

Local power generation was more cost-
competitive versus power importation from
Mainland in 2017. In additien, as natural
gas supply o Coleoane Power Station B
was resumed in March 2017, generators In
Coloane Power Station kept running uncder
economic dispatch: As a result, local power
generation increased by 60% vear on year to
1,260 GWHh.

The Combined Cycle Gas Turbine generator
units in Coloane Power Station B operated
at full load from March to November with an
excellent performance due to the continuous
dispatching mode

The detalled design of the New Seawater
Cooling System for Coloane Power Station
B was submitted to DSSOPT in 2017, and
the construction of the system is expected
to commence in the second quarter of 2018,
The systerm will significantly improve the two

power stations’ seawater cooling abilities.

After years-talks with the authorities on the
project of replacing obsolete fuel generators
with the sco-friendly and efficient Combined
Cycle Gas Turbine generator units, the
project finally made new progress, In 2017,
Lhe preparatory warks for the project of
building new Combined Cycle Gas Turbine
generator units (CC2 Project) were approved
by the Macau SAR Government, and an
open tender for the project was launched
in December. The project will bring
long-lasting and profound benefits to
Macal, include enhancing safety and
stahility of power supply, promoting the
development of Macau and cultivating of

sclientific talents
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Novo Edificio do Centro
de Despacho

A construcao do novo edificio do centro de
despacho na Central Térmica de Coloane
estava inicialmente planeada para comecar
em 2017. Esperamos obter a licenca do
projecto am 2018, Por conseguinte, o
projecto do novo sistema de producéao
SCADA/EMS/ADMS também foi adiado.
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| FRE Gk S E .
Maguete do novo Edificio do Centro de [ espasl
Mew Bispatch Centre Bullding concepl ds _ /ing

New Dispatch Centre
Building

The construction of the new dispatch centre
building at Coloane Power Stafion was
eriginally planned to start in 2017 We strive
for obtaining the work permit in 2018, The
new generation SCADA/EMS/ADMS system

project was also deferred as a result
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Principais Elementos Estatisticos

Key Statistics

BMAAARE T/
Capacidade instalada™ /
Installed capacity ‘"

ATRDRARNE/
Producso da CEM /
Generation by CEM

foEmARENA LTS/
Importagdo da China Southern Power Grid [
Importation from China Southern Power Grid

e R R RO EE /

Aguisicdo & Central de Incineracdo de Residuos de Macau /

Purchase from Macau Refuse Incineration Plant

HRBR /
Producao fotovoltaica /
Photovoltalc generation

MERE/
Consumo bruto /
Gross consumption

EEE /
Wendas brutas /
Gross sales

MEREAS
Recelta bruta de vendas “ /
Gross sales revenue

ABREBE® / :
Consumo Tper capita” ™ /

Consumption "per capita”

L 2irj

UNIDADE

UMNIT

MW

SWh

GWh

SWh

GWh

GWh

GWh

10° MOP

kWh

2008

472

o4

231

&l

3475

3259

4058

6528

2016

472

787

4306

161

5255

5031

6229

Bl4a8

2017

408

1280

3952

166

0.

5377

5164

6272

8291

201
2016

-14%

GO%

-8%

3%

2%

3%

0%

2%

201/
2008

-14%

14%

71%

172%

58%

55%

31%

MR
Consumo de combustivel /
Fual consumption

Eil/ Fueldleo / Heavy fue oll
gEh /) Gasdleo [/ Diesel pil
FHE ™/ Gas Natural ® / Natural Gas @

105t
10%t
0" m*

146

154

ne

163

-23%
-55%

-18%
~75%
99%

WEERHD /
Instalagdes de transporte e distribuicdo ¥ /
Transmission and distribution facilities ™

LEREMEER/
Poténcia de transformacae /
Substation transformer capacity

REBBESFE (11/66 TREWNOTFR) /
Producdo (N/66kV & 1I/MODKV]) [/
Production (11/68kV and T1/110kV)

220 TREESEL /
Subestacées de Interligacao de 220kV /
220kYV Interconnection Substations

MVA

MYVA

608

720

€68

1800

588

1800

-12%

0%

-3%

150%

()37

RN - TRERE) | Energia Alimontads por Ersrgis | Powermg Fotwsrd

WA - ‘
oty | 2007/ 201
UNIDADE 2008 2016 2017 S8 3008

UNIT

NO T RARAFRE Y /
Subestacoes de Interligacdo de 110kV / MWVA 125 1750 1750 0% 56%
NOkV Interconnection Substations

N0 FARE MR 4G /
Subestacées de Distribuicdo de N0kV / MVA — 570 750 2% —
TI0kV Distribttion Substations

66 TRECASB RS
Subestactes de Distribuicdo de 66kV. / MVA 1552 2062 2062 0% 33%
B6kV Distribution Substatiun's '
220 FRERERE /
Extensao da rede de 220kV /[ km - 52 22 0% --
220kV cable length

o FREMEE /
Extensao da rede de 110kY / kmn 37 66 72 10% 95%
110kV cable langth

66 F{AEMRAE /
Extensdo da rede de 66kV [ krn 186 195 195 0% 5%
B6kY cable length

FEsE/
Numere de postos de seccionamento / 0 30 39 40 2% 33%
Number of switching stations

FREEMREE/
Extensao da rede de média tensao / krn 550 706 718 2% 28%
Mediurmn-voltage cable length

EFREREER/
Capacidade dos postes de transformacao / MWVA 2042 3086 3139 2% 54%
Customer substation capacity

FEREERNE/
Murmero de postes de transformagao / ‘0 naz 1416 1480 5% 1%
Number of customer substations

ERRREE/
Extensao da rede de baixa tensdo / krm 744 842 B854 196 5%
Low-voltage cable length

DHEBEHESNRE/
Extensdo da rede para iluminagdo publica / krn 526 527 529 0% 1%
Street lighting cable length

(1) EE12BE -
Mo final de Dezembro.
As at end of December.
{2) 2008 &% 2017 & B R EEHBHS MR -
A contabilidade de 2008 a 2017 & apresentada conforme o IFRS.
2008 to 2017 accounts are presentad according to IFRS.
(3) 2017 SEREFHEEIRATRTHESTEAOME - .
0 valor de 2017 tem por base a ditima estimativa da populacdo no 3T de 2017 de acerdo com a DSEC,
2017 figure Is based on the latest estimated population in 2017 Q3 from DSEC

(4) 5206 1 AFE 2017 F£2 ALEULE K207 E3 A8 BIFENE -

Farnecimento suspenso de Janeiro de 2016 a Favereiro de 2017 e retomado oficialmente a partir de 8 de Margo de 2017,

Supply suspanded during Jan 2016 - Feb 2017 and resumed starting from 8 Mar 2017 officially.

2]
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