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Additional costs for convertor stations in
the HVDC-transmission are balanced by savings

in the transmission line itself




Corrente Alternada

Custo dalinha=(A+B S) L
C 2
Custo das perdas= ¢ L=L T (\7) S

L=comprimento

S= seccao Aluminio

C
_ _ A+BS+—= dt_o C _ :\E:P(Ej
Ct = Custo Total = S i B 52 0= S, 5= \B v

Condutor econOmico depende poténcia e tensao
iIndepende do comprimento.



Custo

Condutor econdbmico

Custo total

% Custo linha
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Tensao Econtmica CA

kV MW
345/362 500 - 700
500/525 1000 - 1500
760/765 2000 — 3000
1000/2050 | 4000 - 6000




Corrente Continua

. C
Custo sistemacc= C_, +(A+BS +§) L=C,.

C conv =1 (V,P)

Existe também uma tensao economica

dCscc -0
dVv

Vecon =



Problema

e Transmissao de 3.000 MW
e 2.000 km

CA OU CC?

Itaipu =>CA 6300MW 3X765 kV
......... CC 6300MW 2X600kV



TORRE ESTAIADA

espessury da forre sw= 1,2
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espessura do forre: ¢ = 2,4
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Custos comparativos

custo CA

Z cC
Custo ret/inv — 7

1000 km km




Qutras situacOes onde CC e melhor

 suprimento de energia para ilhas
* sistemas com frequéncia diferentes

* sistemas com potencial problemas de estabilidade
eletromecanica



- Twelve-pulse cascade of two three-phase bridges.



Figure 3 The two-way G-pulse convertor with uncontrolled valves,
Comnutation fruw vaive & —> valve 2,




The two-wzy G-pulse coavertor with -
controlled valves. X = 0, d&=15°

4 Phase vaoltages




The two-way B-pulse zonvertor with
controlled valves, X £ O
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Fig. 1a
Convertor acts as an active power generator
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Fig. 1b
Convertor acts as synchronous condenser

full direct
reverse voltage
180° firing del:
(theoretical)
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Sistemas CC existentes

- Valvula de mercurio

- Tiristor
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BELO MONTE POWER PLANT CONNECTION

3

PROJECT CHARACTERISTICS

2 STAGES OF 5500 MW EACH
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MADEIRA POWER PLANTS

PROJECT CHARACTERISTICS

2 POWER PLANTS: JIRAU e
S.ANTONIO

TOTAL POWER = 6300 MW

ALTERNATIVES FOR CONNECTION
AC —-500 and 765 kV
DC - +600 kV
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HVDC SYSTEMS- AT PRESENT

e Back-to-back: 5 nos
(3000MW)

* Bipole : 3 nos.(5000MW)
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Consideration for Development of
Transmission System

® 50000 MW power to be evacuated

through Chicken Neck Area in North
of West Bengal :

» A very narrow (22 km. Wide)
patch of land, 18 km near Siliguri
having borders of Nepal on one
side & Bangladesh on other and
largely habited.

» All transmission lines, Railway
lines, gas pipe-lines,
Telecommunication lines etc.
have to pass through the Chicken
neck area



South Africa: West Cor Line

INGA, RUN-OF-RIVER HYDRO ENERGY

Proposed DC voltage
level in both bipoles :

800 kvV
Inga station, o/

Inga, the worlds largest hydro power resource
« > 5000 MW run —of-river Cuanza Station,

+ >40.000 MW with dam

Approx.
3000 km

/ " Pegasus
- station,

Omega ) /
Station, e o



Jinsha River | (Xiluodu, Xiangjiaba), Jingping & Xiaowan Dams, for 800kV UHVDC

Xiangjiaba — Shanghai
800kV, 6400 MW, 1950km
2011
Xiluodu — Hubei (C.China)

800kV, 6400 MW, 1070km
2014 /

Updated 2006-4-14, CNABB-PTSG

Xiluodu — Zhejiang
800kV, 6400 MW, 1870km

NEPG

Heilongjiang

Jingping — East Chma NCP Jitn
800KV, 6400 MW 2100km \
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