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Below are certain Distributed Generation (DG) Protective Devices’ Settings that FortisAlberta is adopting. Also, this sheet contains information required to complete the Interconnection Agreement.   

Frequency Trip Settings Example:
Under Frequency (81):

57.9 Hz – 7.5 seconds trip.

56.5 Hz – Instantaneous trip.

Over Frequency (81):

60.5 Hz – 3 minutes trip.

61.7 Hz – Instantaneous trip.

1. The above frequency trip settings is only an example and the rest of    

Recommended/available trip set points are shown in the enclosed table. 

2. If only one Under Frequency and one Over Frequency set point are used,

   the closest set points to 60Hz will be used and the tripping time will be 

   set at instantaneous trip instead.
WSCC (Western System Coordinating Council) off-frequency requirements:
	Under frequency Limit
	Over frequency Limit
	Minimum Time **

	 
	
	

	60.0-59.5 Hz
	60.0-60.5 Hz
	N/A (continuous operating range)

	59. 5-58.5 Hz
	60.5-61.5 Hz
	3 minutes

	58.5-57.9 Hz
	61.5-61.7 Hz
	30 seconds

	57.9-57.4 Hz
	
	7.5 seconds

	57.4-56.9 Hz
	
	45 cycles

	56.9-56.5 Hz
	
	7.2 cycles

	Less than 56.5 Hz
	Greater than 61.7 Hz
	            instantaneous trip


    **(Minimum Time = Trip time)  

  Voltage Trip Settings Example:

Under Voltage (27):

27T - 90% 2 sec. Trip or 120 cycles

27I - 50% Instantaneous trip

Over Voltage (59):

59T - 106% 0.5 Seconds or 30 cycles

59I - 120% Instantaneous trip

1. Voltage set points are restricted by the following table 

   (does not have many available set points as frequency settings).  

2. If only one Under Voltage and one Over Voltage set point are used,

   the closest set points to 120V or 100% of 120V base will be used and the 

      tripping time will be set at instantaneous trip instead.

	Response to Abnormal Voltages: (120V base)
	

	(RMS Voltage)
	(Trip Time)

	
	

	RMS Voltage: V=<60 (V=<50%)
	Trip time: Instantaneous

	RMS Voltage: 60<V<108 (50%<V<90%)
	Trip time: 120 cycles or 2 second

	RMS Voltage: 108=/<V=/<127 (90%=/<V=/<106%)
	Normal Operation

	RMS Voltage: 127<V<144 (106%<V<120%)
	Trip time: 30 cycles or 0.5 second

	RMS Voltage: V>=144 (V>=120%)
	Trip time: Instantaneous


Synchronization Set Points:
· DG will supply the setting of the synchronizing relay.

· Test result will be required as part of the interconnection agreement.
	Aggregate Ratings of Generation 

(KVA)
	Frequency Difference

(Hz)
	Voltage Difference 

(%)
	Phase Angle Difference

(Degrees)

	 
	
	
	

	0 – 500
	0.3
	10
	20

	> 500 – 1500
	0.2
	5
	15

	> 1500
	0.1
	3
	10


Other Protection devices:
· All over-current devices should coordinate with upstream FortisAlberta’s primary protective device. 

· For non-export DG, additional protective devices are required prior to connecting to Distribution system (e.g. Relay 32 & 67 etc).

· Please beware that this information sheet does not cover all the protective devices/sensing devices that require for the DG protection.

      Further discussion may require finalizing all the details.

SLD Drawings and Proposed Protection Setting Sheet:

· Customer is required to forward the Final SLD and Final 

   Protective devices’ settings as soon as possible to FortisAlberta. 

      These two pieces of documents are required to complete the    

      Interconnection agreement between FortisAlberta and DG.

· SLD should show the transformer-winding configuration since the 

   winding configuration will impact the primary protection requirement  

   of the DG inter-connection. DG’s transformer should also show the    

   percent tap settings of the transformer. Transformer percent tap  

   settings may impact the protective device set points depending on the  

   sensing reference configuration (primary side versus secondary side    

   sensing).

      The nameplate value (e.g. 24940/480V) will be considered as 100% tap.

· Actual system voltage at the DG interconnection point is not fixed and 

      will vary or change depending on the overall system status. 

Sensing reference for Protection devices:

· The sensing reference always refer to the Utility side (primary side) 

      not on the DG side (secondary side).

· If DG is using the secondary side sensing as base reference to set up        

the protective devices, DG needs to demonstrate that the secondary sensing  

      is accurately reflecting the equivalent of primary side sensing. 

      (DG needs to provide calculation on algorithm for voltage drop 

      through the transformer due to changing generator power factor.)
Testing Information:

· Testing procedures are also required to finalize the interconnection   

         agreement.

· Testing results are required to send to FortisAlberta’s Protection and Control Group for final review within two weeks of connection.

FortisAlberta reserves the right to terminate the interconnection agreement if all agreed conditions are not met.
Additional Information:::

Back Feed Fault Protection at DG site:

For Export and Non Export DG:

· Appropriate protective device(s) shall be installed to detect and clear any distribution fault on the interconnected feeder.                            

      (DG is responsible for cost and installation)           

      Note: Reclose time of AltaLink’s or FortisAlberta’s protective devices can 

            be 0.6 sec.
For Non Export DG: 

· Directional over-current protection (looking into the utility system at the   interconnection point) to trip the interconnecting breaker at the DG site(i.e. trip on any current flow above the agreed levels into the utility system from the DG for non-export or partially export DG connections). 

   (DG is responsible for cost and installation)
