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Electric Power Engineers

 Founded in 1968 – OVER 45 YEARS of Experience

 Consulting services for electric utilities & cooperatives

 Transmission & distribution analysis

 Generation & renewable resource energy integration

 Over 150 resource & asset integration transmission 
assessments annually

 Projects across the United States and internationally

 Extensive experience with ERCOT, SPP, WECC, MISO, 
CAISO, PJM and NYISO

 Team of engineers licensed in several states
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Generation Grid Interconnection Basics

Grid Integration Challenges

Geothermal Grid Interconnection Application 

Grid Need Driven Geothermal Opportunities

Topic Focus



Interconnection to 
the Transmission/ 
Distribution Grid 
is  the first step in 
the process 
necessary for an 
electricity 
generator to 
deliver/sell energy 
to load.

Grid Basics

Geothermal
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Generator Grid Interconnection
& Integration



Three most important elements determining 
interconnection feasibility and application of 
governing interconnection process:

Size of the Generator

Location of the Generator

Export of Power to the “Market”

Generator Grid Interconnection



Resource Location vs. Grid 
infrastructure

• Vicinity to 
Distribution/Transmission

• Infrastructure carrying 
capacity



The application process, 
information submittals, and 
timelines vary amongst the 
different ISOs and with the 
individual Utilities. 

Large generator 
interconnection process 
governed by RTOs/ISOs

Resource Location vs. Process 
for Interconnection 



Generator size and location determines 
whether the Generator will export of power 
to the “Market”.

Implications:

• Transmission deliverability studies

• Grid infrastructure expansion.

• In some areas transmission capacity reservation 

Resource Size and Location 
“Transmission Deliverability”



GRID Biggest Challenges
Transmission Limitations
Challenges in permitting transmission expansion
Challenges in justifying cost with regulators
Congestion

Resource Adequacy
Open market for generation – NO IRP challange
Best Resources are located away from load centers
Firm Generation and system Inertia Needs



Generation - Grid Consideration
Distributed Generation Local Load Serving 

Generation Remote Generation

Interconnection Voltage Up to 35 kV Generally 69 kV to 138 kV > 138 kV

Indicative Plant Size < 5 MW/10 MW < 100 MW >100 MW

Transmission Expansion None None Yes

Special Characteristics

This is typically generation 
connected at distribution voltage 
(<35 kV), and/or behind the 
meter, sized to serve local load

This is generation that is generally 
connected at transmission level, 
studied to serve load using existing 
transmission infrastructure

Generation located remote from 
load centers due to resource 
requirements.  Generation has to 
be large enough to justify building 
transmission (economy of scale)

Grid Interconnection 
Process

Local distribution company
Minimal in cost and time

Transmission utility /ISO
Generally will take over 1 year.

Transmission utility /ISO
Generally will take over 1 year.

Grid Interconnection 
Facilities Minimal Reasonable  Could be substitutional. May take 

years to build

Challenges in getting to 
the grid

Easy to site small projects, 
however when industry matures, 
competition on commercial 
customer applications may be 
introduced

Limited Opportunities requiring 
searching for the right locations on 
the grid that offer the transmission 
capacity.

Requires new transmission build-
out and/or upgrades, with 
permitting and construction 
challenges.  Regulatory (ISO or 
FERC) challenges in justifying cost

Benefits to Grid Defers transmission and 
distribution system upgrades Transmission Upgrade Deferral Project Specific

Geothermal 
Coproduction
Geothermal 

Hydrothermal
Engineered Geothermal 

System (EGS) 



Modern Grid 

Source: International Energy Association Geothermal Application

h

Distributed Generation rise



13

Examples from Texas today on Grid Needs 
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West Texas Load Growth
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Far West Texas Load Growth

 Active oil & gas rigs contribute significantly to peak Load

 Number of rigs is not firm and does not provide a long 
term commitment (recently number significantly dropped)

 Assume 200 KW geothermal production per Rig

 150 Rigs -> 30 MW load offset

 300 Rigs ->  60 MW Load offset
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Far West Texas more Load Growth
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Far West Texas Grid Expansion?
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Central Texas Potential Coal Retirements

$$$Transmission Solutions?
Generation Replacement?
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Opportunities?
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Grid Friendly Geothermal

 Geothermal generation is firm and can be run as base load

 Geothermal generation contributes to system inertia

 Distributed generation and co production to offset load



Geothermal Grid Driven 
Opportunities*

Congestion Relief
Deferral or mitigation of Grid Expansion
Load Offset

Coproduction to offset Oil & Gas demands
EGS optimally located to replace coal or other 

Grid generation pocket needs
Distributed resources offsetting load

*Assuming costs reach grid parity



QUESTIONS 

Hala Ballouz, President

Electric Power Engineers, Inc.
contact@epeconsulting.com
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