
 

GC0111 FAST FAULT CURRENT INJECTION DRAFT LEGAL TEXT  
DATED 1326 FEBRUARY 2019 

EXTRACTS FROM ECC’S 
 
……………. 
 
ECC.6.3.15.9.2  Fault Ride Through requirements for Type C and Type D Synchronous Power Generating 

Modules and Type C and Type D Power Park Modules  and OTSDUW Plant and Apparatus 
subject to faults and voltage disturbances on the Onshore Transmission System in excess 
of 140ms  

 
ECC.6.3.15.9.2.1 The Fault Ride Through requirements for Type C and Type D Synchronous Power 

Generating Modules subject to faults and voltage disturbances on the Onshore 
Transmission System in excess of 140ms are defined in ECC.6.3.15.9.2.1(a) and the 
Fault Ride Through Requirements for  Power Park Modules and OTSDUW Plant and 
Apparatus subject to faults and voltage disturbances on the Onshore Transmission 
System greater than 140ms in duration are defined in ECC.6.3.15.9.2.1(b). 

 
(a) Requirements applicable to Synchronous Power Generating Modules subject to 

Supergrid Voltage dips on the Onshore Transmission System greater than 140ms in 
duration. 

 
In addition to the requirements of ECC.6.3.15.1 – ECC.6.3.15.8 each Synchronous 
Power Generating Module shall:  
 
(i) remain transiently stable and connected to the System without tripping of any 

Synchronous Power Generating Module for balanced Supergrid Voltage dips 
and associated durations on the Onshore Transmission System (which could be 
at the Interface Point) anywhere on or above the heavy black line shown in Figure 
ECC.6.3.15.9(a) Appendix 4 and Figures EA.4.3.2(a), (b) and (c) provide an 
explanation and illustrations of Figure ECC.6.3.15.9(a); and, 

 

 
Figure ECC.6.3.15.9(a)  

 
(ii) provide Active Power output at the Grid Entry Point, during Supergrid Voltage 

dips on the Onshore Transmission System as described in Figure 
ECC.6.3.15.9(a), at least in proportion to the retained balanced voltage at the 
Onshore Grid Entry Point (for Onshore Synchronous Power Generating 
Modules) or Interface Point (for Offshore Synchronous Power Generating 
Modules) (or the retained balanced voltage at the User System Entry Point if 
Embedded) and shall generate maximum reactive current (where the voltage at the 
Grid Entry Point is outside the limits specified in ECC.6.1.4) without exceeding the 
transient rating limits of the Synchronous Power Generating Module and, 

(iii) restore Active Power output following Supergrid Voltage dips on the Onshore 
Transmission System as described in Figure ECC.6.3.15.9(a), within 1 second of 



 

restoration of the voltage to 1.0pu of the nominal voltage at the: 
 

 Onshore Grid Entry Point for directly connected Onshore Synchronous 
Power Generating Modules or, 

  
 Interface Point for Offshore Synchronous Power Generating Modules 
  or,  
 User System Entry Point for Embedded Onshore Synchronous Power 

Generating Modules  

 or, 
 User System Entry Point for Embedded Medium Power Stations not subject 

to a Bilateral Agreement which comprise Synchronous Generating Units 
and with an Onshore User System Entry Point (irrespective of whether they 
are located Onshore or Offshore)   

 
  to at least 90% of the level available immediately before the occurrence of the dip. 

Once the Active Power output has been restored to the required level, Active 
Power oscillations shall be acceptable provided that: 

 
- the total Active Energy delivered during the period of the oscillations is at 

least that which would have been delivered if the Active Power was constant 

- the oscillations are adequately damped. 
 

 For the avoidance of doubt a balanced Onshore Transmission System Supergrid 
Voltage meets the requirements of ECC.6.1.5 (b) and ECC.6.1.6. 

 
(b) Requirements applicable to Type C and Type D Power Park Modules and OTSDUW 

Plant and Apparatus (excluding OTSDUW DC Converters) subject to Supergrid 
Voltage dips on the Onshore Transmission System greater than 140ms in duration. 

 
 In addition to the requirements of ECC.6.3.15.5, ECC.6.3.15.6 and ECC.6.3.15.8 (as 

applicable) each OTSDUW Plant and Apparatus or each Power Park Module and / or 
any constituent Power Park Unit, shall:  

 
(i) remain transiently stable and connected to the System without tripping of any 

OTSDUW Plant and Apparatus, or Power Park Module and / or any constituent 
Power Park Unit, for balanced Supergrid Voltage dips and associated durations 
on the Onshore Transmission System (which could be at the Interface Point) 
anywhere on or above the heavy black line shown in Figure ECC.6.3.15.9(b).  
Appendix 4 and Figures EA.4.3.4 (a), (b) and (c) provide an explanation and 
illustrations of Figure ECC.6.3.15.9(b) ; and, 
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Figure ECC.6.3.15.9(b)  

 
(ii) be required to satisfy the requirements of ECC.6.3.16. provide Active Power output 

at the Grid Entry Point or in the case of an OTSDUW, Active Power transfer 



 

capability at the Transmission Interface Point, during Supergrid Voltage dips on 
the Onshore Transmission System as described in Figure ECC.6.3.15.9(b), at 
least in proportion to the retained balanced voltage at the Onshore Grid Entry Point 
(for Onshore Power Park Modules) or Interface Point (for OTSDUW Plant and 
Apparatus and Offshore Power Park Modules) (or the retained balanced voltage 
at the User System Entry Point if Embedded) except Iin the case of a Non-
Synchronous Generating Unit or OTSDUW Plant and Apparatus or Power Park 
Module where there has been a reduction in the Intermittent Power Source or in 
the case of OTSDUW Active Power transfer capability in the time range in Figure 

ECC.6.3.15.9(b) an allowance shall be made for the fall in input power and the 
corresponding reduction of real and reactive current.that restricts the Active Power 
output or in the case of an OTSDUW Active Power transfer capability below this 
level.  

 
(iii) restore Active Power output (or, in the case of OTSDUW, Active Power transfer 

capability), following Supergrid Voltage dips on the Onshore Transmission 
System as described in Figure ECC.6.3.15.9(b), within 1 second of restoration of 
the voltage to 0.9 pu of the nominal voltage at the: 

 
 Onshore Grid Entry Point for directly connected Onshore Power Park 

Modules or,  

 
 Interface Point for OTSDUW Plant and Apparatus and Offshore Power 

Park Modules or, 
 
 User System Entry Point for Embedded Onshore Power Park Modules or , 
  
 User System Entry Point for Embedded Medium Power Stations which 

comprise Power Park Modules not subject to a Bilateral Agreement and with 
an Onshore User System Entry Point (irrespective of whether they are 
located Onshore or Offshore) 

 
 to the minimum levels specified in ECC.6.1.4 to at least 90% of the level available 

immediately before the occurrence of the dip except in the case of a Non-
Synchronous Generating Unit, OTSDUW Plant and Apparatus or Power Park 
Module where there has been a reduction in the Intermittent Power Source in the 
time range in Figure ECC.6.3.15.9(b)  that restricts the Active Power output or, in 
the case of OTSDUW, Active Power transfer capability below this level. Once the 
Active Power output or, in the case of OTSDUW, Active Power transfer capability 
has been restored to the required level, Active Power oscillations shall be 
acceptable provided that: 

 
- the total Active Energy delivered during the period of the oscillations is at 

least that which would have been delivered if the Active Power was constant 
- the oscillations are adequately damped. 
 

 For the avoidance of doubt a balanced Onshore Transmission System Supergrid 
Voltage meets the requirements of ECC.6.1.5 (b) and ECC.6.1.6. 

 
………………… 
 
 
 
ECC.6.3.16  FAST FAULT CURRENT INJECTION 
 
ECC.6.3.16.1 General Fast Fault Current injection, principles and concepts applicable to Type B, Type C 

and Type D Power Park Modules and HVDC Equipment 
 

ECC.6.3.16.1.1 Each Type B, Type C and Type D Power Park Module or each Power Park Unit within 

a Type B, Type C and Type D Power Park Module or HVDC Equipment shall be required 

to satisfy the following requirements. For the purposes of this requirement, current and 

voltage are assumed to be positive phase sequence values.   
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ECC.6.3.16.1.2  For any balanced or unbalanced fault which results in the positive phase sequence  voltage 

falling below the voltage levels specified in ECC.6.1.4 phase voltage on one or more 

phases falling outside the limits specified in ECC.6.1.2 at the Grid Entry Point or User 

System Entry Point (if Embedded), each Type B, Type C and Type D Power Park 

Module or each Power Park Unit within a Type B, Type C and Type D Power Park 

Module or  HVDC Equipment shall, as a minimum (unless an alternative type registered 

solution has unless otherwise been agreed with The Company),  be required to inject a 

reactive current above the heavy black line shaded  area shown in Figure ECC.16.3.16(a) 

and Figure 16.3.16(b).  For the purposes of this requirement, the maximum rated current 

is taken to be the maximum current each Power Park Module (or constituent Power Park 

Unit) or HVDC Converter is capable of supplying when operating at rated Active Power 

and rated  Reactive Power (as required under ECC.6.3.2) at a nominal voltage of 1.0pu. 

For example, in the case of a 100MW Power Park Module the Rated Active Power would 

be taken as 100MW and the rated Reactive Power would be taken as 32.8MVArs (ie 

Rated MW output operating at 0.95 Power Factor lead or 0.95 Power Factor lag as 

required under ECC.6.3.2.4).  For the avoidance of doubt, where the phase voltage at the 

Grid Entry Point or User System Entry Point is not zero, the reactive current injected 

shall be in proportion to the retained voltage at the Grid Entry Point or User System Entry 

Point but shall still be required to remain above the shaded area in Figure 16.3.16(a) and 

Figure 16.3.16(b).     

 

 

Figure ECC.6.3.16(a) 

    

ECC.6.3.16.1.3 Figure ECC.6.3.16(a) defines the reactive current (IR) to be supplied under a faulted condition 

which shall be dependent upon the pre-fault operating condition and the retained voltage at 

the Grid Entry Point or User System Entry Point voltage. For the avoidance of doubt, each 

Power Park Module (and any constituent element thereof) or HVDC Equipment, shall be 

required to inject a reactive current (IR) which shall be not less than its pre-fault reactive current 

and which shall as a minimum increase with the retained voltage each time the retained 

voltage at the Grid Entry Point or User System Entry Point (if Embedded) falls below 0.9pu 

whilst ensuring the overall rating of the Power Park Module (or constituent element thereof) 

or HVDC Equipment shall not be exceeded.   

 

Formatted: Font: Not Bold

Formatted: Font: Not Bold

Formatted: Font: Bold

Formatted: Font: Bold

Formatted: Font: Bold

Formatted: Font: Bold

Formatted: Font: Not Bold

Formatted: Indent: First line:  0 cm

Formatted: Indent: Hanging:  0.25 cm

Formatted: Centered, Indent: Hanging:  0.25 cm

Formatted: Indent: Left:  0 cm, Hanging:  2.5 cm

Formatted: Font: Bold

Formatted: Font: Bold

Formatted: Font: Bold

Formatted: Indent: Left:  0 cm, Hanging:  2.5 cm



 

ECC.6.3.16.1.4 In addition to the requirements of ECC.6.3.16.1.2 and ECC.6.3.16.1.3, each Type B, Type C 

and Type D Power Park Module or each Power Park Unit within a Type B, Type C and 

Type D Power Park Module or HVDC Equipment shall be required to inject reactive current 

above the shaded area shown in Figure ECC.6.3.16(b) and Figure ECC.6.3.16(c) which 

illustrates how the reactive current shall be injected over time from fault inception in which the 

value of IR is determined from Figure ECC.6.3.16(a).  In figures ECC.6.3.16(b) and 

ECC.6.3.16(c) IR is the value of the reactive current (IR) less the prefault current.  In this 

context fault inception is taken to be when the voltage at the Grid Entry Point or User System 

Entry Point falls below 0.9pu. 

  

Figure ECC.6.3.16(b) 

 

 

Figure ECC.6.3.16(c) 
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Figure ECC.16.3.16(a)  

 

Figure ECC.16.3.16(b)  

ECC.6.3.16.1.5 The injected reactive current (IR)shall be above the shaded area shown in Figure 

ECC.6.3.16(b) and Figure ECC.6.3.16(c) with priority being given to reactive current injection 

with any residual capability being supplied as active current.  Under any faulted condition, 

where the voltage falls outside the limits specified in ECC.6.1.4, there would be no requirement 

for each Power Park Module or constituent Power Park Unit or HVDC Equipment to exceed 

its transient or steady state rating of 1.0pu as defined in ECC.6.3.16.1.7. 

ECC.6.3.16.1.6  For any planned or switching events (as outlined in ECC.6.1.7 of the Grid Code) or 

unplanned events which results in temporary power frequency overvoltages (TOV’s), each 

Type B, Type C and Type D Power Generating Module or each Power Park Unit within a 

Type B, Type C or Type D Power Park Module or HVDC Equipment will be required to 

satisfy the transient overvoltage limits specified in the Bilateral Agreement.  
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ECC.6.3.16.1.7 For the purposes of this requirement, the maximum rated current is taken to be the maximum 

current each Power Park Module (or the sum of the constituent Power Park Units which 

are connected to the System at the Grid Entry Point or User System Entry Point) or HVDC 

Converter is capable of supplying. In the case of a Power Park Module this would be the 

maximum rated current at the Grid Entry Point (or User System Entry Point if Embedded) 

when the Power Park Module is operating at rated Active Power and rated Reactive 

Power (as required under ECC.6.3.2) whilst operating over the nominal voltage range as 

required under ECC.6.1.4 at the Grid Entry Point (or User System Entry Point if 

Embedded).  In the case of a Power Park Unit forming part of a Type B, Type C and Type 

D Power Park Module, the maximum rated current expected would be the maximum current 

supplied from each constituent Power Park Unit when the Power Park Module is operating 

at rated Active Power and rated Reactive Power over the nominal voltage operating range 

as defined in ECC.6.1.4 less the contribution from the reactive compensation equipment.      

 For example, in the case of a 100MW Power Park Module (consisting of 50 x 2MW Power 

 Park Units and +10MVAr reactive compensation equipment) the Rated Active Power at the 

 Grid Entry Point (or User System Entry Point if Embedded) would be taken as 100MW 

 and the rated Reactive Power at the Grid Entry Point or (User System Entry Point if 

 Embedded) would be taken as 32.8MVArs (ie Rated MW output operating at 0.95 Power 

 Factor lead or 0.95 Power Factor lag as required under ECC.6.3.2.4). In this example, the 

 maximum rating of each constituent Power Park Unit is obtained when the Power Park 

 Module is operating at 100MW, and +32.8MVAr less 10MVAr equal to 22.8MVAr or – 

 32.8MVAr (less the reactive compensation equipment component of 10MVAr (ie -22.8MVAr) 

 when operating within the normal voltage operating range as defined under ECC.6.1.4 

 (allowing for any reactive compensation equipment or losses in the Power Park 

 Module array network).   

  For the avoidance of doubt, the total current of 1.0pu would be assumed to be on the MVA 

 rating of the Power Park Module or HVDC Equipment (less losses). Under all normal and 

 abnormal conditions, the steady state or transient rating of the Power Park Module (or 

 any constituent element including the Power Park Units) or HVDC Equipment, 

 would not be required to exceed the locus shown in Figure 16.3.16(d).   

  

 

 

 

Figure ECC.16.3.16(d) 
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ECC.6.3.16.1.7  Each Type B, Type C and Type D Power Park Module or HVDC Equipment shall be 

designed to ensure a smooth transition between voltage control mode and fault ride 

through mode in order to prevent the risk of instability which could arise in the transition 

between the steady state voltage operating range as defined under ECC.6.1.4 and 

abnormal conditions where the retained voltage falls below 90% of nominal voltage.  Such 

a requirement is necessary to ensure adequate performance between the pre-fault 

operating condition of the Power Park Module or HVDC Equipment and its subsequent 

behaviour under faulted conditions.  EU Generators and HVDC System Owners are 

required to both advise and agree with The Company the control strategy employed to 

mitigate the risk of such instability. 

ECC.6.3.16.1.8  Each Type B, Type C and Type D Power Park Module or HVDC Equipment  shall 

be designed to reduce the risk of transient over voltage levels arising following clearance 

of the fault and in order to mitigate the risk of any form of instability which could result. 

EU Generators or HVDC System Owners shall be permitted to block or employ other 

means where the anticipated transient overvoltage would otherwise exceed the maximum 

permitted values specified in ECC.6.1.7.  Figure ECC.16.3.16(b) and Figure 

ECC.16.3.16(c) shows the impact of variations in fault clearance time.  For main 

protection operating times this would not exceed 140ms. The requirements for the 

maximum transient  overvoltage withstand capability and associated time duration, shall 

be agreed between the EU Code User and The Company as part of the Bilateral 

Agreement. Where the EU Code User is able to demonstrate to The Company that 

blocking or other control strategies are required  in order to prevent the risk of transient 

over voltage excursions as specified in ECC.6.3.16.1.5, EU Generators and HVDC 

System Owners are required to both advise and agree with The Company the control 

strategy, which must also include the approach taken to de-blocking  

 

 

 

ECC.6.3.16.1.3 The converter(s) of each Type B, Type C and Type D Power Park Module or HVDC 

Equipment is permitted to block upon fault clearance in order to mitigate against the 

risk of instability that would otherwise occur due to transient overvoltage excursions.  

Figure ECC.16.3.16(a) and Figure ECC.16.3.16(b) shows the impact of variations in 

fault clearance time which shall be no greater than 140ms. The requirements for the 

maximum transient  overvoltage withstand capability and associated time duration, 

shall be agreed  between the EU Code User and The Company as part of the 

Bilateral Agreement. Where the EU Code User is able to demonstrate to The 

Company that blocking is required  in order to prevent the risk of transient over voltage 

excursions as specified in ECC.6.3.16.1.5. EU Generators and HVDC System 

Owners are required to both  advise and agree with The Company of the control 

strategy, which must also include the approach taken to de-blocking.  Notwithstanding 

this requirement, EU Generators and HVDC System Owners should be aware of 

their requirement to fully satisfy the fault ride through requirements specified in 

ECC.6.3.15.    

ECC.6.3.16.1.4 In addition, the reactive current injected from each Power Park Module or HVDC 

Equipment shall be injected in proportion and remain in phase to the change in System 

voltage at the Connection Point or User System Entry Point during the period of the fault.  

For the avoidance of doubt, a small delay time of no greater than 20ms from the point of fault 

inception is permitted before injection of the in phase reactive current. 

ECC.6.3.16.1.5 Each Type B, Type C and Type D Power Park Module or HVDC Equipment  shall be 

designed to reduce the risk of transient over voltage levels arising following clearance of the 

fault. EU Generators or HVDC System Owners shall be permitted to block where the 

anticipated transient overvoltage would otherwise exceed the maximum permitted values 

specified in ECC.6.1.7.  Any additional requirements relating to transient overvoltage 

performance will be specified by The Company.   
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ECC.6.3.16.1.96 In addition to the requirements of ECC.6.3.15,  Generators in respect of Type B, Type 

C and Type D Power Park Modules or each Power Park Unit within a Type B, Type C and 

Type D Power Park Module or DC Connected Power Park Modules and HVDC System 

Owners in respect of HVDC Systems are required to confirm to The Company, their repeated 

ability to supply Fast Fault Current to the System each time the voltage at the Grid Entry 

Point or User System Entry Point falls outside the limits specified in ECC.6.1.4.   EU 

Generators and HVDC Equipment Owners should inform The Company of the maximum 

number of repeated operations that can be performed under such conditions and any limiting 

factors to repeated operation such as protection or thermal rating.; and 

ECC.6.3.16.1.10 To permit additional flexibility for example from Power Park Modules made up of full 

converter machines, DFIG machines, induction generators or HVDC Systems or Remote 

End HVDC Converters,  The Company will permit transient or marginal deviations below 

the shaded area shown in Figures ECC.16.3.16(b) or ECC.16.3.16(c) provided the 

injected reactive current supplied exceeds the area bound in Figure ECC.6.3.16(b) or 

ECC.6.3.16(c). Such agreement would be confirmed and agreed between The Company 

and Generator. 

  

ECC.6.3.16.1.711 In the case of a Power Park Module or DC Connected Power Park Module, where it is 

not practical to demonstrate the compliance requirements of ECC.6.3.16.1.1 to 

ECC.6.3.16.1.6 at the Grid Entry Point or User System Entry Point, The Company will 

accept compliance of the above requirements at the Power Park Unit terminals.  

ECC.6.3.16.1.12 For the avoidance of doubt, Generators in respect of Type C and Type D Power Park 

 Modules and OTSDUW Plant and Apparatus are also required to satisfy the 

 requirements of ECC.6.3.15.9.2.1(b) which specifies the requirements for fault ride 

 through for voltage dips in excess of 140ms.   

ECC.6.3.16.1.1328 Several examples of how the above requirements are to be interpreted are An illustration 

and examples of the performance requirements expected are illustrated in Appendix 4EC.   

ECC.6.3.16.1.134  In the case of an unbalanced fault, each Type B, Type C and Type D Power Park 
Module or each Power Park Unit within a Type B, Type C and Type D Power Park 
Module or HVDC Equipment shall be required to inject maximum reactive current 
without exceeding the transient rating of the Power Park Module (or constituent element 
thereof) or HVDC Equipment. 

 

 

ECC.6.3.16.1.145 In the case of a unbalanced fault, the Generator or HVDC System Owner shall confirm 

to The Company their ability to prevent transient overvoltages arising on the remaining 

healthy phases and the control strategy employed.   

 

……………………………….. 

 

APPENDIX 4EC – FAST FAULT CURRENT INJECTION REQUIREMENTS 

FAST FAULT CURRENT INJECTION REQUIREMENTS FOR POWER PARK MODULES, HVDC 

SYSTEMS, DC CONNECTED POWER PARK MODULES AND REMOTE END HVDC 

CONVERTERS 

 

ECC.A.4EC1 Fast Fault Current Injection requirements   

ECC.A.4EC1.1 The requirements for fast fault current injection are detailed in ECC.6.3.16.  This Appendix 

provides illustrations by way of examples only of how the requirements of ECC.6.3.16.1.1 – 

ECC.6.3.16.12 are interpreted and not intended to show all permutations and combinations. 

 

ECC.A.4EC1.2 Figure ECC.A.4.1 shows a typical 100MW wind farm which is connected to the Transmission 

System at 400kV which under ECC.6.3.2 is required to have a reactive capability of 0.95 Power 

Factor lead to 0.95 Power Factor lag at Rated MW output at the Grid Entry Point. 
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Figure ECC.A.4.1. 

 

ECC.A.4EC1.3 For the purpose of this first example it is assumed that the wind farm in Figure ECC.A.4.1 is 

operating at an arbitrary pre fault voltage of 1.07pu voltage and a reactive current of -0.3 pu.   

ECC.A.4EC1.4 Figure ECC.A.4.2 is an adaptation of Figure ECC.6.3.16(a) in which the prefault operating 

point is shown by point A in the rectangular shaded area.  The trajectory from the initial operating 

point (point A) to the intersection at 0.5pu voltage and 1.0pu reactive current (point B) is shown 

by the dashed line.  For the purposes of this example it is assumed that the wind farm is exposed 

to a voltage dip of 0.7 pu at the Grid Entry Point.  At 0.7pu voltage this intersects line AB giving 

a reactive current injection of 0.54 pu reactive current which requires the Power Park Module 

to supply a reactive current (IR) of 0.54pu or greater with any residual current being supplied as 

active current. .  

 

Figure ECC.A.4.2 

ECC.A.4EC1.5  In terms of time frames and reactive current injection the minimum performance requirement 

  that would be expected is shown in Figure ECC.A.4.3 and Figure ECC.A.4.4.  There is no real 

  difference between these two figures other than in respect of the fault clearance time. 
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Figure ECC.A.4.3 

 

 

 
Figure ECC.A.4.4 

 

ECC.A.4EC1.6 In the second example, Figure ECC.A.4.5 is an adaptation of Figure ECC.6.3.16(a) in which 

the wind farm is now operating in the lagging mode of operation.  The wind farm is operating at 

a Grid Entry Point voltage of 0.96pu voltage and a reactive current (IR) of 0.312 pu export.  The 

prefault operating point is shown by point A in the rectangular shaded area.  The trajectory from 

the initial operating point (point A) to the intersection at 0.5pu voltage and 1.0pu reactive current 

(point B) is shown by the dashed line.  For the purposes of this example it is again assumed 

that the wind farm is exposed to a voltage dip of 0.7 pu at the Grid Entry Point.  At 0.7pu 

voltage this intersects line AB giving a reactive current injection of 0.7 pu reactive current. 

However it is important to recall that the rating of the wind farm should not be exceeded which 

is shown by revised line CB shown in Figure ECC.A.4.5.  The effect of this is important as it 

means that the reactive current (IR) supplied should be reduced from 0.7pu to 0.64pu. 
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Figure ECC.A.4.5 

ECC.A.4EC1.7  In terms of time frames and reactive current injection the minimum performance requirement 

  that would be expected is shown in Figure ECC.A.4.6 and Figure ECC.A.4.7.  There is no real 

  difference between these two figures other than in respect of the fault clearance time. 

 
Figure ECC.A.4.6 

 



 

 

 
Figure ECC.A.4.7 

 

ECC.A.4EC1.8 In the case of voltage dip or fault which results in the Grid Entry Point voltage falling 

 below 50% the full reactive current of 1.0pu would be expected with 0.65pu reactive 

 current expected to be delivered within 60ms. There is no requirement for the reactive 

 current injection to exceed 1.0pu. 

 

ECC.4EC1.1 Fast Fault Current Injection behaviour during a solid three phase close up short circuit fault 

lasting up to 140ms  

ECC.4EC1.1.1 For a voltage depression at a Grid Entry Point or User System Point, the Fast Fault 

Current Injection requirements are detailed in ECC.6.3.16.  Figure ECC4.1 shows an example 

of a 500MW Power Park Module subject to a close up solid three phase short circuit fault 

connected directly connected to the Transmission System operating at 400kV. 

 

Figure ECC4.1 
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ECC.4EC1.1.2 Assuming negligible impedance between the fault and substation C, the voltage at Substation 

C will be close to zero until circuit breakers at Substation C open, typically within 80 – 100ms, 

subsequentially followed by the opening of circuit breakers at substations A and B, typically 

140ms after fault inception.  The operation of circuit breakers at Substations A, B and C will also 

result in the tripping of the 800MW generator which is permitted under the SQSS.  The Power 

Park Module is required to satisfy the requirements of ECC.6.3.16, and an example of the 

deviation in system voltage at the Grid Entry Point and expected reactive current injected by 

the Power Park Module before and during the fault is shown in Figure ECC4.2(a) and (b).   

 

 

 

 

Figure ECC4.2(a) –Voltage deviation at Substation C 

 

 

Figure ECC4.2(b) – Reactive Current Injected from the Power Park Module  

connected to Substation C 

 It is important to note that blocking is permitted upon fault clearance in order to limit the impact 

of transient overvoltages.  This effect is shown in Figure ECC4.3(a) and Figure ECC4.3(b) 



 

  

Figure ECC4.3(a)  

 

 

Figure ECC4.3(b) 

ECC.4EC1.1.3 So long as the reactive current injected is above the shaded area as illustrated in Figure 

ECC4.3(a) or ECC4.3(b), the Power Park Module would be considered to be compliant with 

the requirements of ECC.6.3.16  Taking the example outlined in ECC.4EC1.1.1 where the fault 

is cleared in 140ms, the following diagram in Figure ECC4.4 results. 



 

 

Figure ECC4.4 – Injected Reactive Current from Power Park Module  

compared to the minimum required Grid Code profile 

ECC.4EC1.2 Fast Fault Current Injection behaviour during a voltage dip at the Connection Point lasting in 

excess of 140ms 

ECC.4EC1.2.1 Under the fault ride through requirements specified in ECC.6.3.15.9 (Voltage dips cleared 

in excess of 140ms), Type B, Type C and Type D Power Park Modules are also required to 

remain connected and stable for voltage dips on the Transmission System in excess of 140ms.    

Figure ECC4.4 (a) shows an example of a 500MW Power Park Module connected to the 

Transmission System and Figure ECC4.4 (b) shows the corresponding voltage dip seen at 

the Grid Entry Point or User System Point which has resulted from a remote fault on the 

Transmission System cleared in a backup operating time of 710ms. 

 

Figure ECC4.4(a) 

  



 

 

Figure ECC4.4 (b) 

 

ECC.4EC1.2.1 In this example, the voltage dips to 0.5pu for 710ms.  Under ECC.6.3.16 each Type B,  Type 

C and Type D Power Park Module is required to inject reactive current into the System and 

shall respond in proportion to the change in System voltage at the Grid Entry Point or User 

System Entry Point up to a maximum value of 1.0pu of rated current.  An example of the 

expected injected reactive current at the Connection Point is shown in Figure ECC4.5 

 

 

       

Figure ECC4.5  Reactive Current Injected for a 50% voltage dip for a period of 710ms 
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