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2017 model licence conditions for new generators  

Interpretation of this schedule 

1. Interpretation 

 Terms used in this schedule and also in the National Electricity Rules (NER) have the same 
meaning in this schedule as they have in those rules (unless otherwise specified or unless the 
context otherwise requires). 

 For the purposes of this schedule, the term: 

Commission - means the Essential Services Commission, established under the Essential 
Services Commission Act 2002. 

continuous uninterrupted operation means that, for voltage disturbances within the 
continuous operating range (that is, connection point voltage fluctuating within 90 percent 
and 110 percent of normal voltage), active power must be maintained (unless there has been 
a change in the intermittent power source) and reactive power must be managed to meet 
voltage control requirements. 

Disturbance ride through capability 

2. Disturbance ride through capability – general requirements  

 The non-synchronous generating system must meet the following requirements: 

(a) The low voltage ride-through activation threshold (LVRT), as measured at the low 
voltage (LV) terminals of the generating units and dynamic reactive support plant (as 
applicable), must not be less than 85 percent of nominal voltage. 

(b) The generating system must maintain continuous uninterrupted operation for voltage 
disturbances as specified in clauses 3, 7 and 8. 

(c) Where LVRT and high voltage ride-through (HVRT) requirements in the NER are 
specified in respect of the generating system’s connection point, the withstand 
capability of individual generating units is to be determined at the LV side of the 
generating unit’s transformer. All individual generating units must remain connected 
for connection point voltages within the LVRT/HVRT withstand requirements, 
irrespective of the generating system’s transformer tap position. 

3. Disturbance ride-through  (reactive current injection) 

 The generating system must supply additional capacitive reactive current (reactive current 
injection) of up to 4 percent of the maximum continuous current of the generating system (in 
the absence of a disturbance) for each 1 percent reduction of connection point voltage below 
90 percent of normal voltage, as shown in Table 1. This requirement applies at the LV terminals 
of the generating units and dynamic reactive support plant (as applicable) for power system 
disturbances resulting in a voltage reduction of up to 100 percent of normal voltage at the 
connection point. 
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 The generating system must supply additional inductive reactive current (reactive current 
absorption) of up to 6 percent of the maximum continuous current of the generating system (in 
the absence of a disturbance) for each 1 percent increase in connection point voltage above 
110 percent of the normal voltage, as shown in Table 1. This requirement applies at the LV 
terminals of the generating units and dynamic reactive support plant (as applicable).  

 The reactive current injection must be maintained until the connection point voltage returns to 
within the range of 90 percent to 110 percent of normal voltage.  

Table 1: Reactive current injection requirements 

Reactive current 
response 

Current 
injection 
gain (%) 

Current 
absorption 
gain (%) 

Minimum amount of 
contribution as percentage 
of rated current 

Speed of contribution 

Rise time 
(millisecond) 

Settling time 
(millisecond) 

Synchronous 4 6 250 30 N/A 

Non-synchronous 4 6 100 30 60 

 

 The amount of reactive current injection required may be calculated using phase-to-phase, 
phase-to-ground, or sequence components of voltage. For the last method, the ratio of 
negative-sequence to positive-sequence current injection must be X. 148  

 The generating system must comply with the following response characteristics for reactive 
current injection: 

(a) A rise time no greater than 30 milliseconds and a settling time no greater than  
60 milliseconds applies to reactive current injection requirements.149  

(b) The reactive current injection requirements described above apply for all  
pre-disturbance reactive power control modes (voltage control, power factor control 
and reactive power control).150 

(c) The reactive current response must be adequately damped as defined in the NER.  

(d) Upon occurrence of a fault, reactive power consumption must not exceed 5 percent of 
maximum continuous rated current of the generating system and must be limited to 
the rise time duration set out in Table 1. 

  

                                                                                                                                                                                     
148  The exact ratio of negative-sequence to positive-sequence current injection will be specified by the Commission at the time 

the licence is issued. 
149  The settling time requirement does not apply to synchronous generators. 
150  This requirement does not apply to synchronous generators. 
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(e) The post-fault reactive power contribution of the generating system must be sufficient 
to ensure that the connection point voltage is within the following ranges for 
continuous uninterrupted operation: 

(i) voltages over 110 percent for the durations permitted under NER clause 
S5.1a.4; 

(ii) 90 percent to 110 percent of normal voltage continuously; 

(iii) 80 percent to 90 percent of normal voltage for a period of at least 10 seconds; 
and 

(iv) 70 percent to 80 percent of normal voltage for a period of at least 2 seconds. 

4. Disturbance ride through (active power injection requirements)  

 The generating system must be capable of restoring active power to at least 95 percent of the 
level existing just prior to a fault within X milliseconds after disconnection of the faulted 
element.151 

 Upon occurrence of a fault, a generating system’s transient active power consumption must 
not exceed one power frequency cycle and must not exceed 5 percent of the maximum 
continuous rated current of the generating system. 

5. Multiple low voltage disturbance ride-through  

 The generating system, including, but not limited to, each of its generating units and dynamic 
reactive power support plant, must be capable of withstanding both of the following within a 
five minute interval:  

(a) Any combination of voltage disturbances causing the voltage at the respective low 
voltage (LV) terminals of the equipment to drop below 85 percent of the nominal 
voltage for a total duration of 1,500 milliseconds regardless of disturbance type, 
duration, and residual voltage at the generating unit’s terminals. The total number of 
voltage disturbances for which successful ride-through is required is limited to 15. 
Each fault can be a solid fault resulting in 100 percent voltage drop at the connection 
point with duration not exceeding the longest time expected to be taken for the breaker 
fail protection system to clear the fault, as set out in Table S5.1a.2 of the NER. 

(b) A single worst-case long-duration shallow voltage disturbance, causing the voltage at 
the connection point to drop to 70- 80 percent of the normal voltage for a total duration 
of 2,000 milliseconds.  

 Subject to compliance with the requirements in clause 5.1, the generating system, including, 
but not limited to, each of its generating units and dynamic reactive power support plant, is not 
required to withstand any additional voltage variation exceeding ±10 percent of nominal voltage 
experienced at the respective LV terminals within 30 minutes from the commencement of the 
first variation.152 

                                                                                                                                                                                     
151  The exact active power recovery time will be specified by the Commission at the time the licence is issued and will be 

between 100 and 500 milliseconds. 
152  For synchronous generators, consideration will be given to the physical limitations of the plant. This may require a variation 

to this condition, to be determined by Commission at the time of issuing of the licence. 
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6. Disturbance ride-through (high voltage disturbance ride-through)  

 The generating system must have a level of over-voltage withstand capability consistent with 
the levels shown in Table 2.153  

 The generating system must maintain continuous uninterrupted operation for temporary over 
voltage durations as specified in Table 2. 

Table 2: Required over voltage withstand capability 

Temporary 
overvoltage (% of 
normal voltage) 

110–115 >115–120 >120–125 >125–130 >130–140 

Duration(s) 1,200  20 2 0.2 0.02 

 

7. Disturbance ride-through (partial load rejection) 

 The non-synchronous generating system must be capable of continuous uninterrupted 
operation during and following a power system load reduction of 30 percent from its  
pre-disturbance level or equivalent impact from separation of part of the power system in less 
than 10 seconds, provided that the loading level remains above minimum load. 

8. Disturbance ride-through  (frequency disturbance ride-through)  

 The generating system must be capable of continuous uninterrupted operation for any 
combination of the following rates of change of frequency: 

(a) ±4 Hz/s for 250 milliseconds 

(b) ±3 Hz/s for 1 second, until such time as power system frequency breaches the extreme 
frequency excursion tolerance limits. 154 

9. Disturbance ride-through (voltage phase angle shift)  

 The generating system must not include any vector shift or similar relay/protective function 
acting upon voltage phase angle which might operate for phase angle changes less than  
20 degrees. 

Voltage control capability 

10. Voltage control capability  

 The generating system must be capable of being controlled by a fast-acting, continuously 
variable, voltage control system which must be able to receive a local and remote voltage set 
point. 

 The generating system must be capable of operating at either a set reactive power level or a 
set power factor, which must be able to be set locally or remotely at any time. 

                                                                                                                                                                                     
153  Unless otherwise specified by the Commission at the time the licence is issued. 
154  For synchronous generators, consideration will be given to the physical limitations of the plant. This may require a variation to 

this condition, to be determined by the Commission at the time of issuing of the licence. 
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 The voltage, power factor and reactive power control mode of the generating system must be 
capable of: 

(a) being overridden by the disturbance ride through requirements specified in clauses 2 to 
9 (inclusive) during power system voltage disturbances, and 

(b) automatically reverting to power factor or reactive power mode when the disturbance 
has ceased. 

System strength  

11. System strength  

 Individual components of plant within a generating system, which includes but is not limited to 
generating units and dynamic reactive power plant, must be capable of operating down to the 
following levels at the high voltage terminals in relation to each component: 

(a) minimum short circuit ratio of 1.5, and 

(b) minimum positive sequence X/R ratio of 2.  

Active power control capability 

12. Active power control capability  

 The generating system must be capable of automatically providing a proportional increase or 
decrease in active power output, in response to falling and rising power system frequency 
respectively. 

 To comply with clause 12.1: 

(a) An active power response to changing power system frequency must be provided with 
no delay, beyond that required for stable operation, or inherent in the plant controls, 
once frequency leaves the deadband. 

(b) The steady state droop setting of the active power response must be adjustable in the 
range 2 percent to 10 percent.  

(c) The frequency deadband for the active power response must be adjustable in the range 
from 0 to +/- 1.0 Hz. 

 The generating system must be capable of sustaining a response to abnormal frequency 
conditions for at least 10 minutes, subject only to energy resource availability for intermittent 
generating systems. 

 The generating system must be capable of applying different deadband and droop settings in 
response to rising and falling frequency and for different levels of frequency change. 

13. Active power control capability (AGC capability)  

 The generating system must have active power control capabilities that allow it to participate in 
existing national electricity market arrangements requiring automatic generation control (AGC).  

 At a minimum, the AGC must have the capability to: 

(a) receive and respond to a remotely determined active power control setpoint, updated at 
a rate of every four seconds, transmitted to the generating system, and 
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(b) provide the following information to AEMO, upon a request from AEMO under NER 
clauses S5.2.6.1 or 3.8.2: 

(i) actual active power output; 

(ii) maximum raise limit; 

(iii) minimum lower limit; 

(iv) maximum raise ramp rate; and 

(v) maximum lower ramp rate. 

14. Active power control capability (rate of change of active power) 

 The generating system must be capable of limiting the rate of change of active power, both 
upwards and downwards. A generating system is not required to comply with a limit on the rate 
of reduction of active power where the reduction in active power is caused by energy resource 
availability for intermittent generating systems. 

 The generating system must be capable of implementing different active power rate limits for 
operation in the normal operating frequency band and for contingency events.  

 The generating system must be capable of setting a ramp rate limit with accuracy of within  
10 percent.  

15. Active power control capability 

 The generating system must have the capability to provide real-time information about its 
active power control settings to AEMO, including mode of operation, deadband and droop 
parameters and any other active power control setting that may change during real-time 
operation. 

System restoration 

16. System restoration 

 Where sufficient minimum fault level is available from online synchronous machines, the 
generating system must have the following capability in the event of a black system: 

(a) the generating system must be capable of operation with auxiliary loads only for 
X minutes155 while system load is being restored, and 

(b) the generating system, including, but not limited to, each of its generating units and 
dynamic reactive power support plant (as applicable) must have the capability to 
provide steady-state and dynamic reactive power when operating with auxiliary loads 
only for X minutes while system load is being restored.156 

 

 

 

                                                                                                                                                                                     
155 The exact duration will be specified by the Commission at the time the licence is issued. 
156  The exact duration will be specified by the Commission at the time the licence is issued. 


