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All inverter-based generation connected to the Georgia Integrated Transmission System (ITS) 
through a Georgia Transmission Corporation (GTC) Interconnection Agreement (IA) shall comply 
with the following requirements. Generator interconnection studies will determine the required 
interconnection facilities and transmission system upgrades, evaluate whether the generation 
developer’s initial generating facility design and equipment can comply with these requirements, 
and may prescribe additional requirements for specific sites/interconnections. The generation 
developer’s final generating facility design and equipment will be further evaluated prior to Initial 
Synchronization and Commercial Operation. The generator owner/operator is expected to continue 
to comply with GTC’s requirements as a condition of interconnection.  The generator 
owner/operator must provide advance notice of any changes to generating facility equipment or 
any changes to equipment settings or programming, and GTC will evaluate such changes to ensure 
that compliance with these requirements can be maintained.   
 
Generator Interconnection requirements include: 
 

I. Procedures for Requesting a New Generator Interconnection or Material Modification to 
an Existing Generator Interconnection 

1. Generator Interconnection Request and Study Process 

2. Generating Facility Technical Data Forms 

II.  Technical Requirements 

 1. Transmission System Protection and Coordination  

i. Main GSU Winding Configuration  

ii. Anti-islanding Requirements  

iii. Protective Devices  
2. Power Quality  

3. Insulation and Insulation Coordination  

4. Voltage, Reactive Power and Power Factor Control  
i. Reactive Power/Power Factor Design Criteria  

ii. Voltage Schedule Operating Requirements  

iii. Voltage Deviation  
5. Generator Performance  

i. Frequency Response/Regulation  

ii. Voltage Ride Through  

iii. Frequency Ride Through  

iv. Active Power/Reactive Power Priority Control Settings  

v. Voltage Control Stability and Inrush Performance  
6. Metering and Telecommunications  

III. Initial Synchronization and Operating Procedures  
1. Initial Synchronization Requirements  

2. Commercial Operation Requirements  
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I.  Procedures for Requesting a New Generator Interconnection or 
Material Modification to an Existing Generator Interconnection  
  

 1. Generator Interconnection Request and Study Process  
 
A complete Generator Interconnection Request for transmission shall include the following:  
 

1. A completed small generator (≤ 20 MW) or large generator (> 20 MW) interconnection 
application, and the additional generating facility technical data form if the request is 
for solar or wind generation. The application and additional solar or wind generating 
facility technical data forms can be found in the Generator Interconnection folder on the 
Home page of OASIS website (www.oasis.oati.com/GTC). An electronic copy is 
acceptable including a scanned copy of the signature page. As mentioned in the 
application, also include: 

  
. Single-line diagram of the generating facility.  
. Site layout map, with enough detail to determine the property boundaries and 

proposed location of interconnecting substation. 
. Dynamic modeling data (as listed in the application or additional data sheet for solar 

and wind generation), formatted for appropriate Siemens PSS/E Version(s) as 
specified in data sheet.  

 
2. Appropriate application deposit which will be applied toward the interconnection 

study costs.  
 

. For small generator interconnection requests, the application deposit is $30,000.  

. For large generator interconnection requests, the application deposit is $70,000.  
 

Interconnection application and study deposits may be submitted via check or wire.   

 
   

  
 

All of these items may be provided via email , however note the following for emails with 
attachments: 

  
. Incoming e-mail size is limited to 5 MB. Anything larger will be blocked by our email 

server.  
. Zip file attachments are blocked by our email server.    
. A good practice is to include any ZIP file or non-Microsoft file attachments in a 

separate email from the application and data sheet. That way, if the email with the 
ZIP file is blocked, the application email will still be received.  

 
Once the interconnection application items are received, GTC will review the interconnection 
application and corresponding generator data, and notify the interconnection customer of any data 
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deficiencies.  After all data deficiencies have been resolved, the application will be considered a 
complete request, and the interconnection request may proceed to the scoping meeting and 
interconnection studies. It is important to note that the typical interconnection request requires 
approximately 12 months to work through the study process and reach an interconnection 
agreement before any utility construction can begin. 
 
A request for interconnection to the distribution system (POI < 40 kV)   should be made directly 
with the EMC or other Local Distribution Company according to their distribution interconnection 
procedures and requirements. 
   

2. Generating Facility Technical Data Forms  
 
Inverter-based wind or solar generators require a separate generating facility technical data form in 
addition to the standard application. The appropriate data form can be found in the Generation 
Interconnection folder on the   GTC OASIS website at: 
  
https://www.oasis.oati.com/GTC/GTCdocs/GI_Data_Sheet_-_Photovoltaic_(2).pdf 
https://www.oasis.oati.com/GTC/GTCdocs/GI_Data_Sheet_-_Wind.pdf 

 

  

https://www.oasis.oati.com/GTC/GTCdocs/GI_Data_Sheet_-_Photovoltaic_(2).pdf
https://www.oasis.oati.com/GTC/GTCdocs/GI_Data_Sheet_-_Wind.pdf
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II.  Technical Requirements     

1. Transmission System Protection and Coordination  

i. Main Generator Step-Up (GSU) Winding Configuration  
 
One of the following criteria shall be used to determine the winding configuration of main step-up 
transformer connecting solar or wind generator to the system. 
  

1. If the generator is proposed to connect to existing < 100 kV via a dedicated express line 
or feeder (no load on line or feeder), the high side (utility side) of the main step-up 
transformer’s winding configuration shall be one of the following:  

a. Delta configuration (preferred)  

b. Y-grounded configuration (with delta on generator side)  
 
Example is shown in Figure 1.  
 

2. If the generator is proposed to connect as a tapped generation on existing 230 kV or 
lower voltage radial line, the high side (utility side) of the main step-up transformer shall 
be connected in Delta configuration.  

 
Example is shown in Figure 2.  
 

3. If the generator is proposed to connect as a tapped generation on existing >100 kV 
network line, the high side (utility side) of the main step-up transformer’s winding 
configuration shall be one of the following:  

a. Delta configuration (preferred)  
b. Y-grounded configuration (with delta on generator side)  

 
Example is shown in Figure 3.  
 

4. If the generator is proposing to connect to >100 kV network via a ring or straight bus in a 
substation, the main step-up transformer’s winding configuration shall be one of the 
following:  

a. Y-grounded on high side (utility side) and Delta on low side.  
b. Y-grounded on high side (utility side) and low side with buried delta tertiary 
winding.  

 
Example is shown in Figure 4.   
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Figure 1.Example of Main GSU Criteria 1 

 

Figure 2. Example of Main GSU Criteria 2 

 
 

 

 



 

Page 6 of 16 
 

 

Figure 3. Example of Main GSU Criteria 3 

 

 

Figure 4. Example of Main GSU Criteria 4 
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ii. Anti-islanding Requirements  
 
Interconnection configuration shall not allow the generator to island with other customer load. 

Generator considerations include:                                                                                                                                                                                                                                                                             

a) Potential for adding load taps on the existing line.  

b) Load-to-generation ratio to assess risk of islanding. Recommended load-to-generation ratios, 
by generator type, are: 

  
i. Solar generator: If the minimum day time load to total generation (sum of existing and 

queued, if any) ratio is less than 2, anti-islanding protection is required.  
i. Minimum day time load should be determined based on historical load data between 

the hours of 9:00 am and 3:00 pm.  

ii. Exceptions can be made for generators with a dedicated feeder.  
 

ii. Wind generator: if the minimum load to total generation (sum of existing and queued, if 
any) ratio is less than 2, anti-islanding protection is required.  

iii. Variety of generation (conventional plus inverter-based) together forming an island: if 
the minimum load to total generation (sum of existing and queued, if any) ratio is less 
than 3, anti-islanding protection is required.  

 
c) Anti-Islanding protection should consider single contingency islanding scenarios.  

d) Generators connected to lines operated radially should be studied for the normal expected 
configuration only.  

 
For interconnections where anti-islanding protection is required, the individual inverter anti-
islanding protection will not be sufficient. Appropriate anti-islanding protection will be installed on 
the transmission system in order to disconnect the generator in a potential islanding scenario. This 
typically involves pilot relaying on the transmission system via fiber or power line carrier.  
 
iii. Protective Devices   
 
Various protective devices are required to permit the safe and proper operation of the 
interconnection. Determination of the device requirements will be made by the Company during 
the Interconnection studies. Determination of ownership of all protective equipment associated 
with the interconnection will be made during the Interconnection studies. The Generator’s 
interconnection protective equipment and settings (if applicable) must be reviewed and accepted. 
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A. Relays  

Protective relays are required to promptly sense abnormal system conditions and initiate the 
isolation of the problem area. Protective relays can generally be categorized into two major groups: 
industrial grade and utility grade. Utility grade relays have a higher degree of reliability and 
accuracy, and are required in all cases. All relay settings for the inter-tie protection must be 
reviewed and approved by the appropriate Protection and Control department before 
implementation. 
  
B. Instrument Transformers 
  
Instrument transformers that are used to provide quantities representative of the high voltage 
power system to the relays are a critical part of the protection package. These current transformers 
(CT’s) and voltage transformers (VT’s) are available with different current and voltage ratings and 
accuracy class ratings. It is important that any current transformers involved in protective schemes 
are rated as relaying accuracy class devices. Revenue metering CT’s are not suitable for protective 
relaying applications.  
 
C. Circuit Breakers  
 
The Interconnection study will determine the inter-tie circuit breaker rating which is sufficient. 
Upgrading or replacement of existing circuit breakers within or outside the area of the 
interconnection may be required due to the increased fault current levels. Circuit breakers owned 
by GTC are dedicated to utility protection and operation purposes and will not be used for the 
synchronization of the generator. 
  
E. Communication Channel  
 
In most cases, the tie-line between the interconnecting station and the generator site is very short. 
A communication channel between two sites may be necessary for high speed protection. The 
communication channel is required in cases where it is necessary to remotely send a signal to 
remove the generator from the transmission system due to a fault or other abnormal conditions 
which cannot be sensed by the protective devices at the generator location. Another possible need 
for a communications channel is for monitoring or control purposes. The communication channel 
could be based on power line carrier, fiber optic cable, radio, or other means. In some cases, 
redundant communication channels are also required. The Interconnection study will determine the 
communication channel requirements.    

 
2. Power Quality  
 
All inverter-based generation shall comply with GTC’s Power Quality limits.  
  

3. Insulation and Insulation Coordination  
 
The objective of insulation coordination is to coordinate equipment insulation levels and protective 
devices ratings. 
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It is the responsibility of the interconnecting facility to ensure that the   substation equipment is 
protected against lightning and switching induced surges that originate in the interconnection 
facility through insulation design and protection that meets the latest IEEE C62 standards. 
  
Basic Lightning Impulse Insulation Level (BIL) for individual station equipment shall meet or exceed 
Southern Company’s standard ratings listed in Table 1. Also, preferred surge arrester ratings for 
different system voltage levels have been provided. 

Table 1. Preferred Arrester Ratings 
  

 

4. Voltage, Reactive Power and Power Factor Control  

i. Reactive Power/Power Factor Design Criteria  

The Reactive Power Requirements (…for generation connected to the ITS through a GTC IA) 
document can be found in the Generator Operating Requirements folder on the Home page of 
GTC’s OASIS website (www.oasis.oati.com/GTC). 
  
https://www.oasis.oati.com/GTC/GTCdocs/Reactive_Power_GTC.pdf 
  
ii. Voltage Schedule Operating Requirements  
 
All Generators which are required to follow a voltage schedule while operating must comply with 
the Voltage Schedule Procedures posted in the Generation Interconnection folder on the GTC OASIS 
website (www.oasis.oati.com/GTC). 
  
https://www.oasis.oati.com/GTC/GTCdocs/BPO-01_(Voltage_Schedules).pdf 
 
  

http://www.oasis.oati.com/GTC
https://www.oasis.oati.com/GTC/GTCdocs/Reactive_Power_GTC.pdf
http://www.oasis.oati.com/GTC
https://www.oasis.oati.com/GTC/GTCdocs/BPO-01_(Voltage_Schedules).pdf
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iii. Voltage Deviation  
 
In general, for inverter-based generation interconnecting to the transmission system at an 
operating voltage between 40 kV and 100 kV, a criterion of 2.5% maximum voltage deviation at the 
POI is used.  
 

5. Generator Performance  
 
All inverter-based generation connected to the ITS through a GTC IA (POI > 40kV) shall comply with 
the following requirements related to frequency response/regulation and frequency and voltage 
ride-through.  
 
i. Frequency Response / Regulation  
 
Frequency response and frequency regulation is necessary in order to maintain nominal frequency 
whenever system load and generation imbalances occur. Similar to conventional generators, 
inverter-based generators shall have the capability to provide primary frequency response during 
over-frequency events by having controls that reduce output power whenever the frequency at the 
point of interconnection exceeds 60.036 Hz. Primary frequency response shall be proportional to 
deviations from scheduled frequency. The ratio of per-unit frequency deviation (Δf) to per-unit 

change in output power (ΔP) shall be similar to or more responsive than a droop 
characteristic of 5% used by conventional generators. The primary frequency response 
control functions shall be enabled at all times, and shall not be blocked or disabled without 
the express written permission of GTC.  
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ii. Voltage Ride Through  
 
All inverter-based generation shall remain connected to the system and operating at normal 
expected output during and following three-phase transmission system faults with clearing not 
exceeding 9 cycles. The voltage ride-through requirements shall be met at the point of 
interconnection, and are listed in Table 2 and depicted in Figure 5. It should be noted that the curves 
depicted in Figure 5 apply to all voltage excursions regardless of the type of initiating event.  
 

Table 2.  Voltage Ride-Through Requirements 

 

Figure 5.  Voltage Ride-Through Requirements 
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iii. Frequency Ride Through 
  
All inverter-based generation shall remain connected to the system and operating at normal 
expected output during frequency excursions as described in Table 3 and depicted in Figure 6.  
 

Table 3.  Frequency Ride-Through Requirements 

 

Figure 6.  Frequency Ridge – Through Requirements 

 
iv. Active Power/Reactive Power Priority Control Settings (P/Q-Priority)  
 
Inverters shall have the capability to provide voltage support to the grid by prioritizing Mvar output 

over MW output during voltage excursion events. The inverter must operate in the Q-Priority mode 

(i.e., this control function must be enabled at the inverters). Q-Priority is a feature for inverters to 

optimize its available MVA rating to produce more reactive power during abnormal low voltage 

conditions. For instance, with the Q-Priority feature enabled, the inverter control system activates 

reactive current injection logic when the voltage dips below a pre-determined set-point (Vdip). Once 
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the voltage has recovered (> Vdip), the inverter returns to steady-state operating mode. However, if the 

inverters purchased do not have such a feature, this requirement is not applicable.  

v. Voltage Control Stability and Inrush Performance  
 
The Generator Owner must design its facility to reliably operate for the Short-Circuit Ratio (SCR) 
range that is provided in the interconnection studies (i.e., System Impact Study and Facilities Study). 
The SCR is calculated by dividing the three-phase short circuit MVA capacity at the Point of 
Interconnection by the maximum rated MW output of the facility under a variety of normal and 
contingency operating conditions.  
 
The generating facility shall be designed to reliably manage both plant steady state voltage 
regulation and provide voltage support when subjected to transient voltage deviations (such as due 
to unanticipated transmission system faults electrically close to the facility). The facility must be 
designed for acceptable voltage deviation performance during transformer energization (both GSU 
and transformer(s) connected to the facility’s inverters). Note per GTC Power Quality Policy, voltage 
deviations out of adherence to the DV/V limits as a result of inrush during transformer energization 
could result in operational restrictions. GTC could request additional transformer data (i.e., 
saturation characteristic including air-core reactance, and no load loss at rated voltage) in order to 
assess viable solutions that could include additional equipment (e.g., breaker equipped with pre-
insertion resistors, etc.).  
 

6. Metering and Telecommunications  
 
The company will install and verify metering equipment at the Point of Interconnection prior to any 
operation of the generating facility and shall own, operate, test and maintain such metering 
equipment. Power flows to and from the generating facility shall be measured at the Point of 
Interconnection. GTC will provide metering quantities to the generating facility via Generator-
provided communication circuit (typically fiber from the generating facility to the interconnecting 
substation).  
 
Generator shall be responsible for contacting and coordinating with the appropriate local 
distribution electric service provider (which will not be GTC) to arrange for retail station service. The 
Point of Interconnection metering equipment does not include the generating facility’s retail station 
service metering equipment unless approved as such by GTC.  
 

III. Initial Synchronization and Operating Procedures  

1. Initial Synchronization Requirements  
 
Generator shall coordinate with GTC/GSOC/Southern Companies to complete all requirements 

necessary for the initial synchronization of the Generating Facility to the ITS through a GTC IA. Generator 

interconnection implementation guidelines will be provided to the Generator upon execution of the 

Generator Interconnection Agreement. A complete list of specific project requirements and milestones 
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to be completed prior to initial synchronization of the Generating Facility will be provided to the 

Generator at Notice to Proceed.  

In general, the Initial Synchronization requirements include: 
  

 

 

 

onnection metering installed.  

 

 

 

 

 Procedures document complete and reviewed.  

 
 
Prior to Initial Synchronization, GTC will provide the Generator with “Operating Protocols and 

Procedures” document for interconnected generators. The Generator will comply with the operating 

and technical requirements of the “Operating Protocols and Procedures” document in order to ensure 

the safe and reliable operation of GTC’s Electric System and compliance with any applicable reliability 

standards.  

Once all Initial Synchronization requirements have been complete and at least seven (7) days prior 
to the Initial Synchronization, Generator shall provide notice to GTC regarding its readiness to 
synchronize the generating facility to the ITS through a GTC IA.  Promptly following such notice, GTC 
shall evaluate the synchronization of the generating facility to the ITS in order to ensure the safe 
and reliable operation of the ITS.  Initial synchronization shall not occur without the prior written 
confirmation from GTC that the generating facility may be synchronized to the ITS.  

 
2. Commercial Operation Requirements  

Generator shall coordinate with GTC/GSOC/Southern Companies to complete all requirements 

necessary for commercial operation of the Generating Facility. A complete list of specific project 

requirements and milestones to be completed prior to commercial operation of the Generating Facility 

will be provided to the Generator at Notice to Proceed.  

In general, the Commercial Operation requirements include:  

.  Electronic tagging and scheduling setup complete (as applicable).  

.  Generator imbalance arrangements complete (as applicable).  

. Submittal of final generating facility dynamic modeling data (including final control 
settings)  

.  Validation of modeling data by comparison to test results.  
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. Verification of plant’s ability to meet operational requirements (such as voltage, 
harmonics, etc.) at full load.  

.  Final plant commissioning report.  
 
Once all Commercial Operation requirements have been complete and at least seven (7) days prior 

to the scheduled Commercial Operation Date, Generator shall provide notice to GTC regarding its 

readiness to achieve commercial operation. Promptly following such notice, GTC shall evaluate such 

notice to ensure that the generating facility may safely and reliably commence operation while 

interconnected with the ITS through a GTC IA. The Generator may not commence commercial 

operation prior to written confirmation from GTC that the generating facility may commence 

operation while interconnected to the ITS through a GTC IA. 
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