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Senior Technical Supervisor of

Transmission and Distribution Department

tufées fortes, cormo o Hagupil, gue testemunhei durante os metis

Dos varios

anos na CEM, o Tufao Hato fol o que mais me chocou, angustiou @ mals préssao

|
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N me deu. A imagem das pessoas em Macau sofrendo por falta de dgua e de
—\

electricidade, afligiram-me muifo. Sendo eu parte de Macad, sentia empatia potr

todos, e s esperava poder restabelecer a energia o mais rapldamente possivel

MNem hesiter em trabalhar 20 horas sem parar.

Apesar de o tufae ter sido implacavel, senti satisfacao ao ver a

solidariedade e coesao social demonstrada pelos nossos colegas e

pela populacan de Macau, o que me fez repensar a \/mportancia do
meu trabalho, As pessoas de Macau colocam grande expectativa em
mim duando uso o uniforme da CEM, tenhho de estar 4 altura dessas
expectativas, e isso faz-me sentir orgulho e serve de forca motriz

para realizar um bom trabalho.

OFf the multiple severe typhoons such as Hagupit | have
experienced during my years in CEM. Typhoon Hato gave me the
greatest shock, distress, and work pressure. The sights of Macau
citizens suffering from water and powel cutage upset me greatly. As
a . part of Macauy, | felt empathy for them and only hoped to resume
their power supply as soon as possible. | did not hesitate to work

non-stop for 30 hours.

Though the typhoon was ruthless, | was glad to see the solidarity and
social cohesiveness demaonstrated by our colleagues and Macau citizens,
which made me rethink the mportance of my job. Citizens hold high
expectationon me when | am wearing CEM uniform, | have te live up to
citizens' expectation. which makes me proud and become my driving

force for doing a good job.
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Tufao Hato Assolou Macau

Ao deslocar-se pata oeste no Estuério do
Rio das Pérolas a 23 de Agosto, o Tufdo Hato
trouxe ventos prolongados de intensidade
recaorde e extensas inundagoes a Macau.
Ocorreu um gpagdo abrangendo uma
extensa drea as 12h25, pois a rede eléctrica
do Continente gque ahastece Macau fol
atingida pelo Tufao Hato, e os dois circuitos
de .‘2-’2'0&‘!- de transporte de energla que I:i'.gam..
o norte ao sul de Macau foram danificados.
Os geradares na Central Térmica de Colpane
também dispararam devido ao apagao no
Continente, Toda a rede eléctrica de Macau
Talhou. A dgua inundou as zanas mails baixas,
causando cortes de energia prolongados e
‘em dreas extensas. Apés o apagao, a CEM
activou o procedimento de emergéncia, e

dos utilizadores essenciais. Desde as 13h32
até &s 16h43, nos circuitos de transporte
de energia de 110KV e 220KV ligados & rede
para funcionarem até as 9h da manha do dia
seguinte, o limite do circuite de trﬁﬁ%ﬁﬁﬂe de
250 MW foi desactivado. Durante o periodo
do tufso, foram afectados pela inundagso

tensao. O fornecimento de energia de
édia tensao foi totalmente restabelecido

a .@Lﬁ!} &gmﬁm A partir de 31 de Agosto,

mal funcionamento.

Typhoon Hato Struck

Macau
Moving west up the Pear| River Estuary

on 23 August, Typhoon Hate brought
‘wind with record high sustained speed

‘and extensive flooding to Macau. A large-
area blackout occurred at 12:25pm, as the

Mainland power arid supplying to Macau was
striick by Typhoon Hato and the two 220kV
power transmission circuits cannedting
to the north to south of Macau were both
broken. Genarators in Coloane Power
Station also tripped off due to Mainland
blackeut. The entire Macau power grid failed.
Floods inundated low-lying areas, causing
widespread and extended power ocutage.
Following the blackout. CEM activated the
“black start procedure” and successfully
resumed power supply for some of the key
users. From 1:32pm to 4:43pm. the 110kV and
the 220kV power transmission circuits were
connected to the grid to operate till 9arm
the nexl day, the transmission circuit limit

:a:@_f' 259 MW was &nﬂ_&_&d‘: During the typhoon

perlod, about 220 medium-voltage customer

substations were affected by the flood, The

medi:umvuﬂ:liage. power supply was ﬁ:lﬁ_.y.
restored oh 26 August. As of 31 August, all
low-voltage grid networks were basically

resurned oparation.
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Esforcos Conjuntos por
toda a CEM

Antes de o tufdo assolar Macau, a CEM |a
estava bem preparada conforme o plano
de contingéncia para o Sinal 3 e Sinal 8
de Tufdo, gue se iniciou enviando eguipas
de emergéncia para os locais, em alerta.
Por conseguinte, logo em seguida ao
apagao, a CEM imediatamente activou os
procedimerntos de emergéncia para dar Inicio
a producaoc local com os geradores |ligados a
rede, e retomou com sucessa o fornecimento
de enargia para alguns clientes. Além disso.
a CEM manteve contacto préximoe com
os seus parceiros do Continente, e fomaos
sendoe infermados dos danos e estado
de recuperacao da rede energética do
Continente. Para as infraestruturas de energia
danificadas pelo tufao, a CEM enviou equipas
de emergencla compostas por mals de 150
engenheiros, técnicos e empreiteiros, que
trabalharam ininterruptamenta para realizar
inspaeccoes e reparacoes em diferentes areas
de Macau. Para alguns clientes importantes,
relacionados corn aspectos de sobrevivéencia,
a CEM disponibilizou geradores moveis para

urma solugao tempordria
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O tufédo trouxe impactos significativos para
0s servicos e instalacdes da CEM. Os grupos
socials, os reguladores e os cllentes, todos
tinham colocado grandes expectativas em nds,
para a resolucdo de situagdes extrernas como
esta, Face ao tufdo, todos os departamentaos
e colaboradores caoncentraram esforgos para
estar & altura desse desafio

A Inundacao, gue chegou aos 3 metros de
altura, danificou seriamente os sistemas de
energia eléclrica nas zonas baixas. Foram
afectados 220 postos de transformacado,
132 caixas de distribuicao de baixa tensao,
3.432 portinheolas de balxa tensdo e 1.545
postes de lluminacao publica. Acresce ainda
que cerca de 5000 contadores nas zonas
bhaixas foram danificados e necessitaram
de uma substituicao urgente. Cerca de 60%
dos contadores danificados nédo registavam
as ultimas leituras, e em resultlado disso,
as facturas foram estimadas com base no
consumo medio ac longe dos Ultimos 12
meses. Por esse motivo, a CEM proporcionou
aos clientes das zonas afectadas uma redugdo
aspecial na tarlifa de 20% do consumo
estimado nas suas faclturas de Setembro. Em
Novembro e Dezembro, substituimos 547
portinholas, 20 caixas de distribuicdo de baixa
tensao, 24 quadros de media tensao (EMLU)
e 9 transformadores. Foi ainda concebido
pela CEM um plano de inspeccao e horario de
patrulhamento com o intuito de restabelecer
na totalidade a llummacaoe pablica o mais
cedo possivel.

‘O Amor ajudou-nos a resistir ao implacavel
Tufdo Hale' - a recuperagao da cidade
depois da catastrofe do tufao demonstrou
a solidariedade da populacdo de Macau
e o culdado que dedicam aos outros. As
pessoas empenharam-se nos esforcos de
assisténcia ao desastre, e de todo o lado
vieram ajudas para que quem ol afectado
pudesse reconstrulr as suas casas. Na linha
cda frente, os técnicos da CEM trabalharam
Incansavelmente para retomar o fornecimento
de energia e responderam pacientemente
as guestoes dos clientes. Entretanto, os
restantes colegas juntaram uma equipa de
voluntarios para ajudar a himpar o lixo das
ruas, e formaram peguenas equipas para
visitar a comunicdadea & saber das condigbes
do fornecimento de energla e sua ulilizacao.
Em algumas das zonas baixas afectadas pela
inundacgao, as instalacoes eléctricas estavam
tdo danificadas, que os nossos empregados
da linha da frente tiveram de trabalhar dia
e noite para as recuperar A CEM tambem
publicod anlUncios nos |ornais para agradecer
a populacdao de Macau pela sua paciéncia,
tolerancia e compreensao, bem como pelo
esforgao drduo dos seus empregados. Alem
disso, a Fundagdo Macau langou o "Programa
de Assisténcia Especlal ao Tufao 8.23"
contribuindo com um subsidio a electricidade
de 1.500 Patacas para todos os clientes

residenciais




Joint Efforts across CEM

Before the tvphoon struck Macau, CEM had
already been well-prepared in accordance
with the contingency plan for Typhoon
Signal No.3 and No.8, which was initiated
by dispatching emergency teams onsite
standby. Therefore, following the blackout,
CEM immedlately activated the "black start
procedure” to complete the grid-connected
generation with local generation units and
successfully resumed power supply for some
customers. In addition, CEM maintained
close contact with Mainland counterparts,
and learned aboul the damage and recovery
status of the Mainland power grid. Far the
power infrastructures damaged by the
typhoon, CEM deployed emergency teams
made up of over 150 engineers, technicians
and contractors; which worked around
the clock to provide inspection and repain
services in different parts of Macau. For
certain iImportant customers who were
related to livelihvod, CEM also offered mobile

genearators for temporary supply.

The typhoon brought significant impacts
on the services and facilities of CEM. Social
groups, regulators and customers had all
pinned high expectations on us in handling
such extreme sltuations. In the face of
typhoon. all departments and staff made
concerted efforts to tide over the challenge.

The flood which was up to 3 meters high
brought serious damage to the electricity
systermns in the low-lying areas. 220 customer
substations, 133 low-voltage distributien
boxes, 3.432 low-voltage potheads and 1,545
public lightings were affected. In addition,
about 5,000 meters in the low-lving areas
were damaged and needed o be replaced
urgently. About 60% damaged meters could
not record the last readings, and as a result
their bills were estimated based on their
average power consumplion over the past 12
months. Theraefore, CEM provided the affectad
customers with a special tariff reduction of

20% of the estimated power consumption
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in their September bills. In November and
December, we replaced 547 potheads, 20
lovw-voltage distribution boxes, 24 Ring
Main Units and 9 transformaers. |n addition,
CEM specially designed an inspection plan
and patrol timetable in a bid to fully restore

public lighting as soon as passible

"Love Helped Us Fend off the Ruthless
Typhoon Hate" - the city's recovery from
the typhoon catastrophe demonstrated
Macau residents’ solidarity and care for
each other. Citizens devoted themselves to
the disaster relief efforts and all walks of
life helped the affected citizens to rebuild
homes. On the frontline, CEM technicians
worked tirelessly to resume the power
sdpply and patiently answer customers’
enguiries. In the meanwhile, back office
colleagues formed a volunteer team to help
clean up garbage on the street, and formed
small teams to visit the community to learn

about the condition of power supply and
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use. In some low-lving areas affected by the
flood, the power facilities were seriously
damaged that our frontline employees had
to work day and night to restore them.
CEM also published advertisements on the
newspapers to thank Macau citizens for
their patience, tolerance and understanding,
as well as emplovees’ hard work, Moreaver,
Macao Foundation launched the "8.23
Typhoon Special Assistance Program” to
provide electricity subsidy of MOP1,500 far

all residential customers
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FuJdlangou, Presidente do Conselho de Administracao
reparacdes de amergéncia

. 2 outros executivas, examinaram 2 colocaram em Accao

L)

Chairman of the Board of Directors Fu Jlanguo and management examingd and deploved eamergency repairs
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Analise e Melhorias

Durante o processo de reparagdss urgentes
e comunicacHes que executamos no meio do
caos, identificamos varias areas passivels de
melhorar nos actuais planos de reparacao
de emeargéncia. Para maior optimizacao dos
procedimentos de reparacao de emergencla
existentes, 2 para reforcar as nossas
capatidades de gerir apagdes em areas
extensas em situacoes de ntempérie no
futuro, a CEM levou a cabo uma analise geral
por toda a empresa, apos o tufao, tendo como

abjectivo implementar melhorias em 20718,

Além disso, a CEM manteve uma cooperacano
proxima com a Comissao Nacional da
China para Minimizacao de Desasires e
o Gabinete para o Desenvolvimento do
Sector Energético (GDSE), para ajudar a
concluir o relatério do Girupo de Trabalho
de Peritos sobre a avallacdo dos danos
causados pelo Tufdo Hato em Macau, para
formular medidas de melhoria relevantes
e confirmar um plano temporal especifico
Sera dada prioridade s dois projectos

de infraestruturas de grande escala, para

s
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assegurar a estabilidade do fornecimento
de energla a Macau. O primeiro & acelerar a
construcao da terceira interligacao entre a
rede energetica de Macau & a China Southern
Power Grid gue termina na Subestacao Pac
On, gue se espera esteja e funcionamento
ate 2019, O segundo € a construgao de novas
unidades de producan de Ciclo Combinado
de Turbina a Gas, que se dastina a melhoran
a capacidade de producao local e assegurar
o farnecimento aos principals servigos
plblicos de Macau (como as autoridades
de seqguranca, hospitais e departamentos
do Governo importantes) em situacao de
catastrofe & emergéncia. O projecto de
construcdo das unidades de producac de
Ciclo Combinado de Turbina a Gas entrou em
processo de concurso publico internacional

em finais de 2017

Ainda aléem destes projectos de larga
escala, a CEM planeou a implementacao
de multiplas medidas de melhoaria, como
a Instalacdo de sistemas de alarme de

monitorizagao e inundacao, bem comao
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comportas de prevencao de entrada de
daaua para os postos de transformacao em
areas baixas, instalando caixas de comando
com sistemas modernos de monitarizacao
para optimizar e inspeccionar o sistema de
lluminacao publica, analisando o nivel de
proteccao actual e madidas do equipamento
da rede para melhorar o seu desenho
no que respeita a prevencao de entrada
de dgua, e trabalhandeo com a Direccao
dos Servicos de Soles, Obras Publicas e
Transportes (DSS50OPT), para rever as actuais
caracteristicas das instalacbes de transporte
e distribuicao, pretendendo com 1550
melhorar o nivel de proteccdo em caso de

inundacao

Review and Improvement

During the process of the urgent repairs
and communications that we carried out
amid the havec, we identified many areas
far improvement 1in the current emergency
repair plans. To further optimize the existing
amergency repair procedures and strengthen
our abilities to handle potential large-area
blackouts amid bad weathers in future, CEM
implemented a company-wide review after
the typhoon with a view to orderly making

improvements in 2018.

In addition, CEM maintained close ties
with the China National Cammittee for
Disaster Reduction and the Office for
the Development of the Energy Sector
(GDSE), in a bid to help finish the Expert
Working Group's report on the assessment
of damages caused by Typhoon Hato in
Macaud, farmulate relevant improvement
measures and confirm a specific timetable
fwo major infrastructure preojects that aim
to ensure stable power supply for Macau
will be prioritized. The first is to accelerate
the construction of the third 220kV

interconnection betwean Macau power gnd

and China Southern Power Grid that ends
at Pac On Substation, which is expected
to be energized by 2019, The secand is the
canstruction of new Combined Cycle Gas
[urbine generator units ih Coloane Power
Station, which aims at enhancing local power
generation capacity to ensure power supply
to Macau's major public utilities {(such as
security authorities, hospitals and important
government departments) amid disasters
and emergencies. The construction project of
new Combined Cycle Gas Turbine generator
units has entered an international tendering

process at the end of 2017,

In addition to these large-scale projects, CEM
planned to roll out multiple improvemeant
measures, such as installing the monitoring
and flooding alarm systems as well as water
prevention gate for substations in low-lying
areas, installing contral boxes with modern
monitoring systems to optimize and inspect
the public lighting system, reviewing the
existing protection level and measures of
the network equipment to improve water
prevention design, and working with the
Land, Public Works and Transport Bureau
(DSSOPTY to review the current standards
for power transmission and distribution
facilities in a bid to enhance the flood

protection level
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