


9.6.1.2 Non-Synchronous Generation.  Interconnection Customer shall design the Large Generating Facility to 
maintain a composite power delivery at continuous rated power output at the high-side of the generator substation 
at a power factor within the range of 0.95 leading to 0.95 lagging, unless the Transmission Provider has established 
a different power factor range that applies to all non-synchronous generators in the Control Area on a comparable 
basis. This power factor range standard shall be dynamic and can be met using, for example, power electronics 

designed to supply this level of reactive capability (taking into account any limitations due to voltage level, real power 
output, etc.) or � xed and switched capacitors, or a combination of the two. This requirement shall only apply to 

newly interconnecting non-synchronous generators that have not yet executed a Facilities Study Agreement as of the 
effective date of the Final Rule establishing this requirement (Order No. 827).

This language will be standard in IAs for all projects that have executed a Facilities 
Study Agreement on or after October 14, 20162. The three primary changes the new 
standard creates are:

1. Projects are required to maintain reactive power capability at the high side of the project’s 
collector substation. This is different from past projects which have had to maintain this 
reactive power capability of +/- 0.95 at the project’s Point of Interconnection (POI). 

2. Projects are required to have a dynamic power factor range of +/- 0.95. While the IA 
standard language is ambiguous, the full FERC 827 document includes discussion on 
the reasoning behind these new requirements. Ulteig’s interpretation is that the dynamic 
capability must be met with the generators themselves and/or a dynamic reactive power 
device installed at the substation. Switched capacitor banks can only be used to offset 
system losses.

3. Projects are required to achieve a +/-0.95 power factor range for all output levels above 
0 MW, as clarifi ed in FERC Order No. 827 section III.C.

1http://www.ferc.gov/whats-new/comm-meet/2016/061616/E-1.pdf

2http://www.nerc.com/FilingsOrders/us/FERCOrdersRules/Notice_Ext_Dates_Orders_SGIA_20160808_RM16-8_RM16-1.pdf

FERC ORDER NO. 8271, RELEASED ON JUNE 16, 2016, CHANGES THE LANGUAGE THAT GOES INTO THE STANDARD 
INTERCONNECTION AGREEMENT (IA) FOR GENERATING FACILITIES. THE REVISED STANDARD LANGUAGE IS BELOW:



# of Turbines 75
Turbine MW 2

Total 150

PF Req't 0.95

% Output MW       led Up to Repres                led Up to Represent Entire Wind Farm (75 2.0 MW Wind Turbines)
0% 0 0 0 0 0
5% 7.5 37.5 -37.5 0.5 -0.5

20% 30 37.5 -37.5 0.5 -0.5
30% 45 37.5 -37.5 0.5 -0.5
40% 60 75 -75 1 -1
50% 75 75 -75 1 -1
60% 90 75 -75 1 -1
70% 105 75 -75 1 -1
80% 120 60 -75 0.8 -1
90% 135 45 -71.25 0.6 -0.95

100% 150 30.45 -43.725 0.406 -0.583

% Output MW      Substation Includ          Substation Including System Component Losses
1% 1.5 15 -0.2
5% 7.5 42.17986298 -31.98587036

20% 30 41.16329575 -33.13221359
30% 45 39.44623947 -35.06788635
40% 60 68.2851944 -82.73244476
50% 75 65.46727753 -86.17952728
60% 90 61.95326996 -90.54470825
70% 105 57.65129852 -95.59211731
80% 120 40.38320541 -102.4125061
90% 135 21.60624123 -104.3222885

100% 150 1.655292869 -76.21968842

% Output MW 95 Power Factor R 95 Power Factor Requirement
0% 0 0 0
5% 7.5 2.465130789 -2.465130789

20% 30 9.860523155 -9.860523155
30% 45 14.79078473 -14.79078473
40% 60 19.72104631 -19.72104631
50% 75 24.65130789 -24.65130789
60% 90 29.58156947 -29.58156947
70% 105 34.51183104 -34.51183104
80% 120 39.44209262 -39.44209262
90% 135 44.3723542 -44.3723542

100% 150 49.30261578 -49.30261578

At Terminals of Turbine

At High Side of Substation

+/- 0.95 Requirement
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Reactive Power at Terminals of Wind Turbine Scaled Up to Represent Entire Wind Farm (75 2.0
MW Wind Turbines)

Reactive Power at High Side of Substation Including System Component Losses

Utility +/-0.95 Power Factor Requirement

Approximately 30 
Mvar of switched 
capacitor banks to 
make up for system 
losses between the 
terminals of the wind 
turbines and the high 
side of the substation

Approximately 24 
Mvar of dynamic 
reactive power 
compensation 
equipment to make 
total dynamic 
capability of +/-0.95 
power factor.

Figure 1 shows the 
recommended sizing for 
a typical 150 MW project 
based on our interpretation of 
FERC 827. This is applied to 
a wind project rather than a 
solar project since the solar 
inverters we have worked with 
in the past all exceed the base 
rating of 0.95 leading / 0.95 
lagging power factor range 
at the terminals, minimizing 
the impact of this change. 
The wind turbines used in 
this analysis have a power 
factor range at the terminals 
of 0.98 leading through 0.96 
lagging. As shown, dynamic 
reactive power compensation 
equipment is recommended to 
create a 0.95 leading / 0.95 
lagging power factor range and 
switched capacitor banks are 
recommended to compensate 
for the reactive power losses 
over system components.

Expected Impacts of FERC 827:

1. Typically, a smaller capacitor bank size due to the requirement being at the high side of the substation instead 
of the POI.

2. Dynamic reactive power compensation device installations (e.g. S&C PureWave® DSTATCOM, AMSC D-VAR®) 
on turbines that do not have a +/- 0.95 power factor capability at the terminals of the turbine. 
Even turbines that have a +/- 0.95 power factor capability may still need a small device 
if that full range doesn’t transfer completely to the high side of the substation.

3. A reactor bank may still be necessary even if the local utility does not 
require the charging to be offset under no wind conditions because of 
the limited reactive power capability of the generator at low output.

4. New reactive power curves from wind turbine vendors that 
offer an extended reactive power range to satisfy FERC 827 
without putting in a separate dynamic compensation device 
at the substation. However, the extended range will likely 
come with some other limitations that will need to be 
considered in the project design.

5. Greater potential impact of modifying original 
Facilities Studies. If the original Facilities Study 
Agreement was signed before October 14, 2016 but 
the study is updated to refl ect a change such as an 
updated wind turbine model that may add FERC 827 
requirements to the project not there originally.

Figure 1: Reactive Power Capability of Wind Turbines Compared to High Side of Substation and Recommended Equipment



Corporate Headquarters 
3350 38th Avenue South, 
Fargo, North Dakota 58104

888.858.3441  |  ulteig.com

If you have questions, please contact:

Tahnee Miller, PE 
701.280.8517 

tahnee.miller@ulteig.com

1.	 Did the project have an executed a Facilities Study Agreement 
signed on or after October 14, 2016? If so, the requirements in 
FERC 827 will apply to the project and the following questions 
should also be asked. 

2.	 Is the project required to meet any reactive power, power 
factor, or voltage requirements beyond those identified in the 
FERC 827 language in the IA? FERC 827 gives the minimum 
requirement for projects to meet. The interconnecting utility 
could still require something above and beyond what FERC 
827 requires. Ulteig recommends reviewing and challenging, 
as necessary, any ambiguous language on the requirements in 
the facility study or system impact study regarding the project 
requirements. 
 
 
 

3.	 Are you considering static capacitor banks to meet the dynamic 
compensation requirement in FERC 827? There are different 
interpretations of what dynamic means beyond what Ulteig’s 
interpretation is. Others in the industry are interpreting FERC 
827 to mean that static capacitor banks can be considered 
dynamic. 

4.	 What is the scheduled voltage range of the project at the high 
side of the substation? FERC 827 does not cover voltage lev-
els the range is applied to, so to minimize the equipment sizing 
it is preferred to use the scheduled voltage range instead of an 
extended voltage range such as 0.95 pu through 1.05 pu.

5.	 Is the project required to offset system charging at 0% output? 
Reactor sizing for the no wind case is not covered in FERC 
827, so projects may still have reactors required for that.

Conversation Starters With Project Owner or Interconnecting Utility:


