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Topics 

➢ Principle of DC Link Control 
➢ Converters Control Characteristics 
➢ Firing angle control
➢ Current and extinction angle control
➢ Effect of source inductance on the system 
➢ Starting and stopping of DC link
➢ Power Control. 
➢ Reactive Power Control in HVDC: Introduction, 
➢ Reactive Power Requirements in steady state
➢ sources of reactive power-Static VAR Compensators
➢ Reactive power control during transients 



Principle of DC Link Control 

➢ The control of power in a DC link can be achieved through the control of current or 
voltage. From minimization of loss considerations, we need to maintain constant 
voltage in the link and adjust the current to meet the required power.



Converters Control Characteristics

Basic characteristics:

➢ The intersection of the two characteristics (point A) determines the mode of operation- Station I operating as 

rectifier with constant current control and station II operating at constant (minimum) extinction angle.

➢ There can be three modes of operation of the link (for the same direction of power flow) depending on the 

ceiling voltage of the rectifier which determines the point of intersection of the two characteristics which are 

defined below

➢ CC at rectifier and CEA at inverter (operating point A) which is the normal mode of operation.

➢ With slight dip in the AC voltage, the point of intersection drifts to C which implies minimum a at rectifier and 

minimum y at the inverter.

➢ With lower AC voltage at the rectifier, the mode of operation shifts to point B which implies CC at the inverter 

with minimum a at the rectifier.





Firing angle control

➢ The operation of CC and CEA controllers is closely linked with the method of generation of gate pulses for the valves 

in a converter. The requirements for the firing pulse generation of HVDC valves are

➢ The firing instant for all the valves are determined at ground potential and the firing signals sent to individual 

thyristors by light signals through fibre-optic cables. The required gate power is made available at the potential of 

individual thyristor.

➢ While a single pulse is adequate to turn-on a thyristor, the gate pulse generated must send a pulse whenever 

required, if the particular valve is to be kept in a conducting state.

The two basic firing schemes are

❖  Individual Phase Control (IPC)

❖ Equidistant Pulse Control (EPC)





Inverse Cosine Control

The six timing voltages (obtained as in constant a control) are each phase shifted 
by 90° and added separately to a common control voltage V.







Starting and stopping of DC link:

The starting and stopping of a DC link are important operations in an HVDC transmission system. Since 
HVDC converters use thyristors or power electronic valves, special control procedures are required to safely 
energize and de-energize the DC transmission line. 

1. Starting (Energization) of a DC Link

Starting a DC link means bringing the HVDC system from a de-energized condition to normal power 
transmission.

Objectives of Starting

● Establish DC voltage across the line.
● Build up DC current gradually.
● Avoid excessive overcurrents and overvoltages.
● Ensure stable converter operation.



Sequence of Starting 

Step 1: AC System Energization 

Step 2: Converter Valve Preparation 

Step 3: De-blocking of Converters 

Step 4: Voltage Build-Up 

Step 5: Current Ramp-Up 

Step 6: Normal Power Transmission 



2. Stopping (De-Energization) of a DC Link 
Stopping means safely removing power transfer and shutting down the HVDC system. 

Objectives of Stopping

● Reduce DC current safely.
● Prevent overvoltages.
● Avoid converter damage.
● Disconnect equipment safely.

Sequence of Stopping 

Step 1: Reduce Current Order 

Step 2: Current Extinction 

Step 3: Blocking of Converters 

Step 4: Isolation of DC System 

Step 5: AC Side Shutdown 
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