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OUR MISSION: Working together to responsibly 
and economically keep the lights on today and in the future.

OUR VISION: Leading our industry to a brighter future 
while delivering the best energy value.
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Top grid priorities

adequate generation to maintain reliability 
under normal & extreme conditions

grid from cyber attacks

transmission to connect new generation and 
customers to grid

robust wholesale markets that make low-cost 
energy widely available

Risks and costs associated with extreme events
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Inverter-Based Resources

Solar  Wind   Battery
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Generation interconnection
dashboard (8/2/23) SPP.org/engineering/generator-interconnection/
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43.1%

24.2%

19.1%

3.3% 10.3%

Solar (44,798 MW)

Wind (25,216 MW)

Storage (19,852 MW)

Gas/Thermal (3,461 MW)

Hybrid: renewables + storage (10,675
MW)

104.0 GW
Generator Interconnection Requests 
under Study
As of july 26, 2023 



99

Our Evolving Energy Mix
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Coal Gas Wind

Coal and gas use has 
decreased, while wind 

has increased
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2023 ITP projected Retirements 
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Evolving Gen Mix and ITP Projections
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2023 ITP - Future 1

Coal Gas Wind Solar
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Total Wind in GI Queue
63.7 GW

as of 1/10/2023

Registered Wind 
32.0 GW
as of 1/1/2023

In-service Wind 
31.7 GW

as of 1/1/2023

2024 ITP Y5/Y10 (GW)
F2: 48.2/54.9
F1: 43.8/49.9

2023 ITP Y5/Y10 (GW)
F2: 38.1/48.1
F1: 37.1/41.1
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Current ERIS and NRIS Products

DISIS Phase 2  
Stability and  
Short-Circuit

Entry

Withdraw

DISIS Phase 1
Steady-State  

Analysis

Facilities  
Study

Financial  
Security 2 †

Financial  
Security 3 †

SPP
Generator  

Interconnection  
Agreement

Decision  
Point 1

Decision  
Point 2

Decision  
Point 3

*Study Deposit Schedule
•  0-2 MW: $25,000
•  >2-20 MW: $35,000
•  >20-74 MW: $50,000
•  75 MW+: $90,000

† Financial Security Deposits
• Financial Security 1: $2000/MW
• Financial Security 2: 10% of allocated  

upgrade costs or $2000/MW (minimum)
• Financial Security 3: Additional 10% of  

allocated upgrade costs (total of 20%)

Study Deposit*  

and Financial  
Security 1†
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Short Circuit Ratio:

• Measures the strength (voltage stiffness) 
at a point (bus) in the power system

• Measured at the POI of a resource to be 
connected

• Low SCR indicates weakness and 
additional analysis may be required

𝑆𝐶𝑅 =
𝑆𝑠𝑐
𝑀𝑊

Maximum Available Short Circuit Power 
(MVA) before connection of the resource

Power Rating (MW) of resource to be 
connected

SPP Approach: IBR Screening & EMT Simulation for 
Planning Studies (continued)
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Short Circuit Ratio:

• A large concentration of wind plants 
connected in the vicinity of a transmission 
node can result in low grid strength

• Ratio calculation becomes more 
complicated

• Composite and Weighted SCR better 
measure of Ratio

𝐶𝑆𝐶𝑅 =
𝐶𝑆𝐶𝑀𝑉𝐴
𝑀𝑊𝑛

Composite Short Circuit Ratio Weighted Short Circuit Ratio

𝑊𝑆𝐶𝑅 =
∑!" 𝑆𝐶𝑀𝑉𝐴 ∗ 𝑀𝑊𝑖

∑!"𝑀𝑊𝑖
2 	

SPP Approach: IBR Screening & EMT Simulation for 
Planning Studies (continued)
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CENTRAL - SUMMARY

SCR 3.3
CCT 4.9

SCR 6.8 
CCT .15

SCR 4.3
CCT .34

SCR 6.0
CCT 
0.165

SCR 17.8 
CCT .058

WSCR 2.3

WSCR 
2.5
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EPRI GSAT Tool

• Grid Strength Assessment Tool - Benefits
– Fast screening of hundreds of buses based on short circuit current
– Provides insights into possible interactions among electrically nearby 

generating plants
– Provides insights into possible controller interactions and instabilities for 

converter resources interconnected at low short circuit locations

• Developed in 2018 under project P173.03
• Evaluates SCR, WSCR, and CSCR
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An Additional Metric…..

• Critical Clearing Time (CCT) - the maximum time a fault 
near the POI of the inverter plant is allowed to remain on 
the system such that inverter plant remains stable

• GSAT CCT metric can help identify IBRs with possible 
oscillatory instability

• The possibility of inverter instability is governed by,
– Short circuit current
– Controller gains
– MW power output 
– Fault clearing time


