Table of Reactive power requirements and voltage control requirements for the 4 size ranges of PGM as required by G98/G99 – and compared with the requirements in EN 50438 and EN 50549
	Type
	Reactive range requirement
	Voltage range for reactive range
	Voltage control requirements

	Type A – G98
	Capable of operating within the range ±0.95 PF (9.5) at Registered Capacity
	Nominal
	Fixed power factor (unity), unless otherwise agreed (although such agreement is probably not possible for G98 devices)

	Type A – EN 50438 (all defined at the machine, not the connexion point)
	Operate across ±0.90 PF at >20% rated power
	-15%, +10%
	Fixed PF (for mass market)
Power factor as a function of output power;
Voltage control mode

	Type A – G99
	Capable of operating within the range ±0.95 PF (11.1.5) at Registered Capacity– Control scheme (and specific power factor for operation) by individual agreement (11.1.6)
	Nominal voltage only
	[bookmark: _GoBack]Typically will be PF control with Generator choosing the PF– but to be agreed bilaterally in all cases. (11.1.6)

	Type A EN 50549 (all defined at the machine, not the connexion point)
	Operate across ±0.90 PF at >20% rated power
	-15%, +10%
	Fixed reactive output;
Voltage control mode;
Reactive output a function of output power
Fixed PF
Power factor as a function of output power

	Type B 
	Must be capable of continuous operation anywhere within the range ±0.95 PF (12.5.1) at Registered Capacity.
Must be capable of operating in accordance with own performance chart (12.5.2)
	Nominal voltage only (probably needs a mod to be specific in G99)

	Typically will be PF control with Generator choosing the PF– but to be agreed bilaterally in all cases. (12.4.3.3).
Control point is at the Connection Point, except for generation located remote from the connection point where a different control point can be agreed with the DNO. (12.4.3.2)

	Type C and D - Synch
	Must be capable of operating anywhere within ±0.92 PF (13.5.1) at Registered Capacity.
Must be capable of operating in accordance with own performance chart (13.5.2)
	±0.05pu around nominal voltage (13.5.1).
Maintain reactive performance as far as possible above 1.05 pu and below 0,95 pu within performance chart (13.5.3)
	Agreed bilaterally as part of the connexion process (13.4.5) Control point is at the Connection Point, except for generation embedded within Generator’s Installation where a different control point can be agreed with the DNO. (13.5.1)

	Type C and D – Asynch ≤ 33kV
	Lozenge as per 13.5.5 at Registered Capacity.
Q/Pmax requirements (13.5.6) below Registered Capacity unless otherwise specified by the DNO.
	Lozenge as per 13.5.5
	Agreed bilaterally as part of the connexion process (13.4.5). Control at the Connection Point (13.4.4.1)
Automatic Voltage Control system requirements as C.5.2, 5.3, 5.4.
Reactive Power Control (agreed if required) requirements as C.5.6.
Power Factor Control (agreed if required) requirements as C.5.7.



	Type C and D – Asynch > 33kV
	Bow tie as per 13.5.4 at Registered Capacity.
Q/Pmax requirements (13.5.6) below Registered Capacity unless otherwise specified by the DNO.

	Bow tie as per 13.5.4
	Agreed bilaterally as part of the connexion process (13.4.5). Control at the Connection Point (13.4.4.1)



