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Experiencia en proyectos de HVDC:
aspectos criticos y peculiares
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(2 cigre CESI HVDC Experience

Colombia

CESI has performed around
40 HVDC Consultancy
Projects at the international
level, including more than
50,000 km of overhead lines,
o 7,000 km of submarine
St .&mgable and 50 GW of installed

“b‘acity
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(2 cigre HVDC Project Processes

Colombia
1° Year 2° Year 3° Year 4° Year 5° Year -
System Studies and Basic -
Design

Technical Specifications &

= Potentialities & Limits of the HYDC Tendering Assistance e

system integration in the AC

networks = Preparation of Technical
= Definition of Performance and Specifications

Requirements = Preparation of Tender Documents = Third-party validation of power
= Reliability requirements = Bid Evaluation & Comparison system studiies

= Third-party validation of Converter
Stations / OHLs / Cables design

Quality Assurance &

Factory Tests Witnessing Activities

.‘\ r r “ = =
‘ P < = Wy = In-production inspection assessing & validating
LT ~_‘;‘;: £ . ' = ' quality procedures during manufacturing C e 2 Perf
= Validation of acceptance criteria for factory test ShalnilkClnllake] Snfelinnleliisi=
specifications and procedures Tests

Factory Tests of: = Supervision of the in-field tests
during commissioning phase and
validation of correct performance

= Analysis of the specifications &
planning for commissioning site

= Converter transformers
= Smoothingreactors
= Thyristor/IGBT valves

= Converter control & protection system tests
= Cables and OHLs = Engineering support during site
tests

Installation & Construction Supervision
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2 cigre System Studies and Basic Design
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Colombia

Close cooperation with manufacturer is a key factor to make possible and to

optimize the project
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4-terminal (VSC)
* Feasibility study
® Cost Benefit Analysis
® Main circuit Design
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Solution:

Under detailed study:

* The best solution to manage the multiterminal load control (LCC vs VSC, advanced control

techniques, etc.)

Main Problems:

Deep Water, I/O Multiterminal

This ongoing feasibility study, is
aimed to develop the Natural Gas
reservoir discovered in this area of
Mediterranean sea and lower the cost
of electric energy in the two islands.
Solution for the cable laying and for
the control of a real multiterminal
HVDC Ilink have to be studied
together with the cable and Converter
station manufacturer.

420KV HV AC Syster

HV DC Terminal
1000 MW Capacity
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Greece

:

Crete

Cyprus

System Studies and Basic Design

310km

Israel
HY DC Teminal
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HY AC System

} 500 MW Capacity

v DC Terminal
MW Capacity
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420KV HV AC System

310km

Greece

*Together with the main cable manufacturer studies are on-going to improve cable

technology and laying techniques.

Crete

Cyprus

LI\ HvDC Teminal
1000 MW Capacity

Israel

New high deep
cable (3000m)
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Colombia
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Main Problem:
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Colombia
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Main Problem:

Coordination with Rio Madeira 1 HVDC link

The Rio Madeira evacuation system is done
by two HVDC “almost parallel” HVDC links

Iquitos
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Amazonas

o Pars Civen develop by different providers.
:h‘pa o i Correct  protection  coordination  and
i e operation procedures required a lot of time
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Solution:

Uberlandia® _  °
Belo

Horzonte

Development of detailed model and studies with Real Time Simulator in

early stage:

* Models that allow a detailed evaluation of the interaction between the
two links

» Precise sizing of protection equipment and protection coordination

« Easier definition of operational procedures and reduced time for C&P
systems set-up

Rio de

doSul Q;Paub Janewro
& O ., A -

Porto Velho - Araracoara
2-terminal
+600kV - 3150MW - 2300km

® Study Review
® Quality Assurance
® Commissioning Support
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* Technical Specification Review nOt eaSy CondItIOnS
o° Tensier Evaluation Q
® Design Review
Kenya ® Quality Assurance
Kisumu Dadasl @ Construction Supervision
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. mmq:mone- (/ [ - \')
3 Nai.robi < it \ 3

Solution:

Design of the line adapted to the different conditions and proper lots organization:

 Design of tower families adapted to the very different soil/ground condition
» Detailed study of electrodes
« Split in six construction lots and close follow-up of the contracting and implementation phases
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