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Purpose Statement 
The MISO transmission planning process focuses on making the benefits of an economically efficient 

electricity market available to customers by identifying transmission projects that provide access to 

electricity at the lowest total electric system cost. As a part of this process, MISO identifies essential 

transmission projects that will improve the reliability and efficiency of energy delivery in its region. These 

projects are included in the annual MISO Transmission Expansion Plan (MTEP) publication, produced as a 

collaboration between MISO planning staff and stakeholders. 

Certain types of projects, as identified in MTEP, require cost estimates to justify the business case for 

recommendation to MISO’s Board of Directors. MISO provides cost estimates for these certain types of 

projects to evaluate alternatives. MISO’s Transmission Cost Estimation Guide for MTEP25 describes the 

approach and cost data that MISO uses in developing its cost estimates. This document’s assumptions and 

cost data are reviewed yearly with stakeholders. 

All cost estimate data in this document are in 2025 U.S. dollars. Cost data was escalated from 2024 U.S. 

dollars to 2025 U.S. dollars at a rate of  4% for most cost categories, and MISO benchmarked certain costs in 

collaboration with external resources (e.g., suppliers, vendors, etc.). All applicable taxes are included within 

the cost subcategories. 

All tables referenced in this document are included in MISO’s Exploratory Cost Estimate Workbook for 
MTEP25. 

 

 

 

 

 

 

 

 

 

 

 

Disclaimer: This document is prepared for informational purposes only to support MISO planning staff in developing 

cost estimates and deriving benefit-to-cost ratios for solutions proposed for inclusion in the MISO Transmission 
Expansion Plan (MTEP). MISO’s cost estimation approach is based on staff experience, vendor consultation, industry 

practice, and stakeholder feedback. MISO makes every effort to develop its cost estimates from the most accurate and 
appropriate assumptions and information available at that time. However, MISO cannot and does not guarantee the 

accuracy of information, assumptions, judgments, or opinions contained herein or derived therefrom. MISO may revise 
or terminate this document at any time at its discretion without notice. MISO’s cost estimation assumptions are not an 

indication or a direction for how any particular project shall be designed or built. 
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Executive Summary  
In MISO’s planning process, estimated project costs are necessary to evaluate alternatives and recommend 

projects. The MISO Transmission Expansion Plan (MTEP) may recommend a project as a Market Efficiency 

Project (MEP) or in a portfolio of Multi-value Projects (MVP). Eligibility for MEPs and MVPs include a 

benefit-to-cost ratio requirement — MISO determines the benefits through its planning process, and costs 

are estimated.  

Estimating project costs requires review and coordination throughout the planning process. At the onset of 

the planning study solicitation, stakeholders submit solution ideas that contain their cost estimate for a 

potential project. MISO utilizes stakeholders’ cost estimates for initial screening of potential projects.  

If a potential MEP or MVP project passes the initial screening phase, MISO evaluates the costs of a potential 

project, and provides its planning cost estimate. MISO’s planning cost estimates allow all potential projects’ 

costs to be compared to each other using the same cost data and indicative assumptions.  

If a potential project or portfolio of projects continues to show benefits in excess of cost, MISO creates a 

more refined scoping cost estimate.  MISO through the planning process will discuss and review with the 

Transmission Owners and stakeholders the developed project scoping cost estimates. MISO’s scoping cost 

estimate is specific for that individual potential project and MISO may adjust any of its cost estimate 

assumptions and/or any of its unit costs as necessary for that specific potential project. For any facility 

upgrades included in the project, MISO will discuss its estimate assumptions with the facility owner. 

                                                                                                                                

                     Figure 0-1: Overview of planning process and cost estimate development 
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1. Capital Cost 
Cost estimates that MISO provides are intended to be inclusive of all costs required to implement the 

project – the capital cost for a potential project. The capital cost estimate includes the project cost (as 

further described in this guide), contingency, and Allowance for Funds Used During Construction (AFUDC) 

(Figure 1-1).  

 

 

 

Figure 1-1: Formula for the capital cost estimate 
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Contingency  

Contingency is a cost adder to account for all the uncertainties/unpredictability and level of scope definition 

at the time of estimation. Contingency may be included to account for uncertainties such as: 

• Potential environmental permit requirements. 

• Unknown geotechnical conditions that may impact foundation designs. 

• Material lead time delays. 

As more investigation is completed for a cost estimate (and a project), less contingency is carried as a cost in 

the cost estimate. MISO has three cost estimates types it provides, with different levels of contingency 

(Figure 1-2). 

 

 

Figure 1-2: Cost estimate types and related contingency adders 
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MISO researched industry practices for project cost estimating approaches and has included an instructive 

reference from the AACE (formerly the Association for the Advancement of Cost Engineering) 

International©. The cost estimates that MISO provides generally align with the classes in the table below as 

described: 

• Class 5: MISO’s exploratory cost estimate 

• Class 4: MISO’s planning cost estimate 

• Class 3: MISO’s scoping cost estimate 

• Class 2: Not used for MISO cost estimate 

• Class 1: Not used for MISO cost estimate 

 

Figure 1-3: Cost estimate classes and characteristics  
 

AFUDC 

AFUDC is a cost adder to account for the cost of debt and/or the cost of equity required to develop and 

place the project in service. AFUDC is assumed to be the same value for all the cost estimates MISO 

provides and is assumed to be 7.5% of the sum of the project cost and contingency.  
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2. Project Costs 
Project costs are the costs to construct and install a project. Project cost estimates are categorized into 

smaller subcategories of cost that are then estimated for each individual project. Some cost category unit 

costs are common to all project types, while some are unique to the project type. This section describes the 

unit costs MISO uses in its cost estimates and in general, align with the cost categories MISO uses in its 

Request for Proposals in its Competitive Transmission Process and all costs include applicable taxes within 

their subcategory. An indicative estimate is included in the Cost Estimate Workbook which provides a 

method of aggregating applicable project costs into an estimate. 

2.1 Common Cost Categories Among All Project Types 

Project Management 

Project management includes project implementation scheduling, project management activities, and 

resources for the project. Project management costs are estimated to be 5.5% of the project cost. 

Administrative and General Overhead 

Administrative and general overhead costs (A&G) are allocated to the project for the period prior to placing 

the project in service. A&G is estimated to be 1.5% of the project cost. 

Engineering, Environmental Studies, and Testing and Commissioning 

Engineering (including route and site evaluation), environmental studies, and testing and commissioning for 

the project comprise a cost category. Engineering, environmental studies, and testing and commissioning 

costs are estimated to be 3% of the project cost. 

Market Uncertainty  

A market uncertainty cost adder captures industry-wide fluctuations in material costs to capture such items 

as Tariffs. MISO evaluates these costs on a case-by-case basis and collaborates with stakeholders when they 

are implemented. 

Right-of-Way, Land Acquisition, and Regulatory and Permitting 

Right-of-way and land acquisition costs cover land easements on yet-to-be-installed projects and are 

typically charged to FERC plant accounts 350 and 359. MISO assumes that new right-of-way is required for 

all projects except transmission line rebuild projects. MISO has three categories of land costs: pasture, crop, 

and urban/suburban. MISO utilizes the annual USDA Land Values summary to estimate the value of 

pastureland. MISO assumes that cropland is three times more expensive per acre than pastureland and that 

suburban/urban land is five times more expensive than pastureland. Based on its desktop analysis, MISO 

will determine the land type encountered for each potential project and estimate accordingly. Regulatory 

and permitting costs include application to state commission boards for approval for construction including 

public outreach and open houses.  

All land costs are based upon the acreage of land that the new transmission line would traverse or the site of 

the substation or HVDC converter station would require. The total land affected for a transmission line is 

the line length multiplied by the right-of-way width of the line. The right-of-way widths that MISO considers 

are intended to be indicative of right-of-way widths for transmission lines in each voltage class and correlate 

with the number of structures per mile that MISO assumes. Different project conditions (e.g., more 
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transmission line structures per mile) could result in a wider or narrower right-of-way width than the 

indicative value MISO assumes. 

Finally, certain states have unique circumstances to be accounted for in their cost estimates. Wisconsin 

projects involving transmission lines with nominal voltage of 345 kV and above have a one-time 

environmental impact fee in the amount of 5% of the total implementation cost of the transmission line — 

MISO will include this additional cost in its cost estimate for projects in Wisconsin. Minnesota has a “buy the 

farm” statute where additional land may be required to be purchased in addition to the right-of-way 

required for the transmission line; MISO may consider additional land requirements for projects in 

Minnesota.  

2.2 AC and HVDC Transmission Lines  

This Transmission Cost Estimation Guide contains costs both for alternating current (AC) transmission lines 

and for high voltage direct current (HVDC) transmission lines. Both types of transmission lines rely on some 

similar project costs (e.g., land costs, conductor costs), and some unique costs dependent on the scope of 

work (e.g., structure costs).  

MISO’s AC and HVDC transmission line cost estimates are divided into smaller subcategories as shown 

below. The smaller subcategories of costs align with MISO’s Request for Proposal for Competitive 

Transmission Projects. This Transmission Cost Estimation Guide includes estimated costs for AC 

transmission in voltage classes ranging from 69 kV to 765 kV, and HVDC transmission in voltage classes 

from ±250 kV to ±640 kV. 

HVDC transmission has two major components: transmission lines and converter stations. With the 

advancement of technology, both components of HVDC transmission have many options and can be highly 

customized depending on the specific situation. For the purposes of creating a cost estimate, MISO assumes 

a bipole HVDC transmission system with a ground electrode return at each converter station. MISO makes 

an exception for the 765 kV interchangeable line described below, in which the metallic return provides a 

return path. Ground electrodes are assumed to be located at each end of the transmission line and 

connected by a ground electrode line.  

As needed by the planning process MISO may also consider high-capacity transmission line designs to 

address the planning issue. High-capacity transmission lines may be accomplished with an alternative 

structure design to enable higher ratings or a more robust design of a typical transmission line structure to 

support a larger conductor. On a case-by-case basis, where a more robust structure design is used, the 

estimated cost could be up to 15% higher than the typical transmission structure design as described in this 

guide.  

Structures 

Structure costs estimate the procurement and installation of structures (inclusive of its required 

foundation) for new, potential transmission line projects. Costs shown in Cost Estimate Workbook Tables 

2.2-1 to 2.2-8 encompass cost subcategories of material, foundations, hardware, and installation typically 

charged to FERC plant accounts 354 and 355. All structures are designed for the highest applicable National 

Electric Safety Code (NESC) loading criteria in the MISO region. 

MISO’s transmission line cost estimates are comprised of four different structure types:  
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• Tangent structures are the most commonly used structures where the transmission line alignment 

is relatively straight and the line angle is between 0° and 2°. Tangent structures support the 

conductor using a suspension insulator assembly. The suspension insulator assembly consists of 

insulator and hardware to provide necessary electrical insulation and strength for load transfer. The 

optical groundwire (OPGW) shieldwire attaches to the shieldwire suspension assembly near the top 

of the structure.  

• Running angle structures are used where the line alignment changes direction and the line angle is 

between 2° and 45°. Running angle structures support the conductor with a suspension insulator 

assembly similar to tangent structures. The OPGW shieldwire attaches to a shieldwire suspension 

assembly near top of structure.  

• Non-angled deadend structures are partial deadend structures and not designed for full terminal 

loads. The line angle is between 5° to 45°. They are designed to withstand some unbalanced wire 

tensions in one direction of one or all wires on one face of the structure.  

• Angled deadend structures are designed for full terminal loads for all wires and the line angle is 
between 0° and 90°. 

The steel weights and foundation sizes MISO considers for its steel pole and steel tower structure unit costs 

are intended as indicative for structures at different voltage classes and are not tied directly to any one 

structure design for that structure type.  

The single- and double-circuit wood pole structures are included in this guide to address some of the 

project-specific needs involving wood pole construction. The wood pole structure costs that MISO 

considers for its unit costs are intended as an indicative value for the structures at different voltage classes 

and are not tied directly to any one structure design for that structure type.  

All structure costs are comprised of the following unit costs (Cost Estimate Workbook Tables 2.2-1 to 2.2-

8): 

• Material cost includes the cost of design, manufacture (material, labor, equipment) and delivery of 
the structure to the site (laydown yard) and is based on the estimated steel weight. 

• Installation costs are the costs to haul, assemble, and install the structure, insulators, and grounding 

assemblies. This cost includes access to the structure location, and restoration.  

• Hardware cost includes material cost for insulator, line hardware and grounding assemblies.  

• Foundation cost includes material and installation of the foundations including the cost to procure 

and install anchor bolts and is based on the estimated foundation size. 

Steel structures are assumed to be supported on a concrete drilled pier foundation. Wood pole structures 

are assumed to be embedded directly in the ground and embedment cost is included in the installation cost. 

Drilled pier foundation size for a structure is indicated as concrete volume required per structure in cubic 

yards. 

Interchangeable Transmission Lines (765 kV AC and ±640 kV HVDC) 

Acquisition of new rights-of-way (ROW) for transmission lines has many regulatory, economic and 

environmental constraints. These constraints could create uncertainty in terms of time and cost for some 

projects, especially for extra high voltage lines with wider rights-of-ways. MISO acknowledges these 
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constraints and therefore developed an interchangeable HVAC/HVDC transmission design for the 

purposes of creating a cost estimate in which transmission lines can be operated at 765 kV AC initially, and 

then if conversion to 640 kV DC is pursued later, the transmission line design would work with few 

modifications at ±640 kV DC also. The outside phases act as direct current poles and center phase provides 

return path for the DC transmission, which would eliminate need for separate return path. In tables 2.2-7 

and 2.2-8, the costs of interchangeable structure costs are provided under ±640 kV HVDC transmission 

line. The costs for interchangeable structures are higher than regular 765 kV transmission structures due to 

increased insulation and taller structures to achieve HVDC clearance requirements. 

Project-specific environmental circumstances of an individual project may lead to additional installation 
costs. MISO considers these additional costs for a new transmission line that traverses a river crossing, 
forested area, wetland area, or mountainous terrain (Cost Estimate Workbook Table 2.2-9). 
 
Removal cost of existing transmission line and/or substation involves complete removal or retirement of 

existing transmission line or substation equipment. MISO considers wood pole removals for transmission 

lines up to 230 kV, and steel pole removals for 345 kV transmission lines. The removal costs include all plant, 

tools, equipment, machinery, skill, supervision and labor (Cost Estimate Workbook Table 2.2-10).  

Conductor 
Costs estimated to procure and install conductor required for transmission line projects are typically 

charged to FERC plant account 356. Conductor costs are based upon the conductor selected and the length 

of the transmission line. MISO assumes conductor length adder of 4% for sag and wastage per conductor. 

Conductor type and size are based on economic planning model considerations for the required ampacity 

and based on MISO Business Practice Manual 029 to assign appropriate conductor type. See Section 3: 

Initial Assumptions for MISO’s indicative conductor selection and ratings for different voltage classes. 

Potential projects may involve reconductoring or upgrading the existing conductor size to allow more 

power transfer by increasing the ampacity of the existing circuit. In providing cost estimates for 

reconductoring project scope, MISO assumes that the existing structures — including foundations, 

insulators and hardware — are adequate to support the new conductor size and configuration. Assumptions 

may also be made for project-specific environmental circumstances such as those listed in Cost Estimate 

Workbook Table 2.2-9. MISO will discuss these assumptions with the Transmission Owner. The costs of new 

conductor and installation are considered for the estimate of the retrofit projects.  

MISO primarily considers Aluminum Conductor Steel Reinforced (ACSR) and Aluminum Conductor Steel 

Supported (ACSS) conductor types in its cost estimates (Cost Estimate Workbook Tables 2.2-11 and 2.2-

12). MISO also includes costs for representative High-Temperature Low Sag conductor sizes (e.g. Aluminum 

Conductor Composite Core (ACCC)) for any project with specific needs (Cost Estimate Workbook Table 

2.2-13). Where required, MISO will consider the cost for T2 as equivalent to two conductors of that size to 

the same cost when creating its cost estimate. 

The formula for conductor costs includes the following unit costs:  

• Material cost: the cost of manufacturing and deliver conductor to the site (laydown yard) 

• Installation cost: the cost to haul conductor reels, install, and sag and clip conductor on transmission 

structures 

• Accessories: the sleeves, spacers, and dampers material and installation cost required for a 

transmission line 
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High-Temperature Low Sag Conductors (e.g. Aluminum Conductor Composite Core) 

Alternatives to conventional ACSS and ACSR conductors include High-Temperature Low Sag (HTLS) 

conductors, an example of which being Aluminum Conductor Composite Core (ACCC) which is similar in 

construction to ACSS and ACSR conductor, except the ACCC uses a composite core of hybrid carbon and 

glass fibers rather than a steel core. The ACCC conductor is only available in a trapezoidal stranding 

configuration. This trapezoidal stranding configuration provides about one third more aluminum for a given 

diameter/size versus round wire conductor, and enables up to two times the power flow versus the 

comparably-sized round wire ACSR and ACSS conductors. The carbon composite core has a lower thermal 

expansion than the steel cores of other conductors, allowing higher temperature operation.  

This ACCC conductor information provided (Cost Estimate Workbook Tables 2.2-13) is intended for 

retrofitting/reconductoring projects, but ACCC conductors could be considered for new transmission line 

construction as well. ACCC conductors can be evaluated for ACSR conductor replacement as a same-size 

conductor or same-ampacity conductor replacement. However, conductor type and configuration should be 

analyzed and selected on a case-by-case basis. The structure and foundation data provided in previous 

tables are based on conventional ACSR and ACSS conductors. The ACCC conductors used in new projects 

have potential for fewer structures and foundations compared to conventional conductors, but such 

optimization is out of scope for this cost guide. Costs for representative ACCC conductor sizes commonly 

used in projects are based on discussions with ACCC stranders/suppliers. Other High-Temperature, Low 

Sag conductor options are available. 

OPGW and Shieldwire 

The costs estimated to procure and install OPGW and/or shieldwire required for transmission line projects 

(Cost Estimate Workbook Table 2.2-14) are typically charged to FERC plant account 356. Unless otherwise 

specified by the solution idea, MISO assumes two OPGW per transmission circuit. MISO assumes a 

conductor and shieldwire length adder of 4% for sag and wastage per conductor, OPGW, and shieldwire. 

OPGW and shieldwire are installed at the top of structures to protect the conductors below from direct 

lightning strikes and includes fiber optic cable.  

The unit costs for the OPGW and shield wires include: 

• Material cost: the cost of manufacturing and delivery of the OPGW or shieldwire to the site 

(laydown yard) 

• Installation cost: the cost to haul the OPGW and shieldwire reels, install, splice, and sag and clip 

conductor on transmission structures 

2.3 AC Substations  

Substation cost estimates are sub-divided into cost categories. MISO provides cost estimates for both 

substation upgrades and for new substation sites. For planning cost estimates, MISO assumes size (acreage) 

requirements and equipment quantities based on general assumptions for the project area – see section 3 

for initial assumptions. Both the size of the substation facilities and the equipment quantities are dependent 

upon the voltage class of the facility and the number of new line/transformer positions being considered. 

For scoping cost estimates that are upgrades of existing substations, MISO discusses its scope of work 

assumptions with the existing substation owner. If the substation is a new facility, MISO follows 

requirements in its Business Practice Manual 029 (BPM-029).  
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Site Work 

Site work unit costs estimate the price to prepare the land for a substation including clearing, grading, 

grounding and physical security (Cost Estimate Workbook Table 2.3-1). Additional costs may occur, 

depending on the terrain encountered for a specific substation site (e.g., forested area, or wetlands). MISO 

will add specialized site components costs (e.g. specialized gates, access protection, import/export of soil), if 

required, to its cost estimate and will call them out separately.  

Access Road 

Access road costs are estimated based on the length of the road. Access roads allow entry to the substation 

site from the nearest drivable public road. For the access road into a substation, MISO uses Google Earth to 

estimate the length of the access road required. Access road costs are Included in Table 2.3-1 in the Cost 

Estimate Workbook.  

Electrical Equipment Material, Electrical Equipment Installation, Steel Structure Material, Steel Structure 
Installation, and Substation Foundation  

Costs estimated to procure and install material and steel structures (Cost Estimate Workbook Tables 2.3-2 

to 2.3-6) are divided into the following subcategories: 

• Material: the cost to procure and deliver electrical equipment materials to the site (laydown yard). 
• Installation: the cost to assemble and place on foundation or steel structure. 
• As applicable: the cost of jumpers, conduit, wiring, and grounding includes material and installation 

of the electrical jumpers and fittings to connect to adjacent electrical equipment, above grade 

conduit, landing control cables on terminal block in equipment, and the above grade ground grid 

connection 
• Steel structure material: includes the cost of design, manufacture (material, labor, equipment) and 

delivery of the structure to the site (laydown yard) and is based on the estimated steel weight 
• Steel structure installation: the cost to place the steel stand on the foundation 
• Foundation: the cost includes material and installation for the foundations including the cost to 

procure and install anchor bolts and is based on the estimated foundation size 

Deadend structure unit cost is the cost associated with one angled deadend structure. The unit cost utilized 

for a deadend structure installed in a substation is same unit cost is used for transmission line estimates 

(Cost Estimate Workbook Tables 2.2-1 to 2.2-8).  

Removal cost of existing substation equipment includes all plant, tools, equipment, machinery, skill, 

supervision and labor. For any substation equipment that is required to be removed, MISO will utilize its 

installation cost for that item and consider it equivalent as the cost of removal. 

Power transformer unit cost is the cost associated with one power transformer (Cost Estimate Workbook 

Table 2.3-7). Power transformer cost varies based on the low-side voltage winding and high-side voltage 

winding. Unit cost includes all material, shipping, foundation, and installation costs with that transformer. 

MISO periodically benchmarks its power transformer pricing with vendors as shown in its cost guide.  

Grid supporting devices unit costs are the costs associated to procure and install devices to support the grid 

(Cost Estimate Workbook Table 2.3-8). Unit costs include all material, shipping, foundation, and installation 

costs. Additional substation upgrades to add a bus position for interconnection of grid supporting devices 
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are not included in the costs shown in Cost Estimate Workbook Table 2.3-8 and will be included in a cost 

estimate if needed.  

Certain grid supporting devices are nominally rated less than transmission voltage (i.e., less than 69 kV). In 

order to connect those devices to the transmission system, they must be stepped-up to a transmission 

voltage. Energy storage costs are focused on transmission applications, which historically tend to be smaller 

with less economies of scale than large wholesale installations. MISO periodically benchmarks its energy 

storage costs in order to stay up-to-date with market costs, which historically have declined year-over-year. 

For a scoping cost estimate, MISO will discuss grid supporting device pricing with stakeholders.  

Control Enclosure and Communication System 

The cost of the control enclosure and communication system is estimated for one control enclosure of 

approximately 500 square feet (16’ x 32’)  for 230kV and below and approximately 1000 square feet (24’ x 

40’) for 345kV and above (Cost Estimate Workbook Table 2.3-9). Material and installation costs include the 

cost to procure and deliver one control enclosure to the site (laydown yard); the offload and placement of 

the control enclosure on the foundation; and wiring of the AC/DC systems to field equipment. A control 

enclosure includes AC panels, DC panels, a cable tray, and all other typical components. Relay panels are 

considered separately. Battery and battery charger costs includes the material and installation cost for the 

batteries in the control enclosure and their associated battery charger with redundant batteries and 

chargers included for 345kV and above. Communication equipment costs account for communication 

equipment placed inside the substation (e.g., fiber patch panel, remote terminal unit, human machine 

interface). Station service power is the cost to provide station service power to the control enclosure. 

Foundation size is the amount of cubic yards of concrete required for the foundation. Foundation cost is the 

combination of the material and installation cost for the foundation and is based on the estimated 

foundation size.  

Relay Panels 

Relay panel estimated unit costs are for one relay panel per voltage class (Cost Estimate Workbook Table 

2.3-10). Material cost is the cost to procure and deliver one relay panel to the site (laydown yard). 

Procurement of the relay panel includes all the relays and devices in the panel, and all the internal wiring for 

the devices in each individual relay panel. Installation cost includes placement of relay panel in a control 

enclosure; wiring from field equipment; and inter-panel wiring to other relay panels inside the control 

enclosure.  

Control Cable, Conduit, and Cable Trench 

Control cable unit costs are the costs associated with 1,000 feet of control cable (Cost Estimate Workbook 

Table 2.3-11). Material cost is the cost to procure and deliver 1,000 feet of control cable to the site (laydown 

yard). Installation cost includes placing and pulling the control cable in conduit and/or in a cable trench and 

bringing the control cable to its end point where it will be landed. The final wiring of landing on terminal 

blocks is included in other unit costs.  

Conduit unit cost is the cost associated with 1,000 feet of conduit (Cost Estimate Workbook Table 2.3-12). 

Material cost is the cost to procure and deliver 1,000 feet of conduit to the site (laydown yard). Included in 

the material cost is the conduit along with applicable fittings and connectors. Installation cost includes 

excavation, placement of conduit, and utilizing all applicable fittings and connectors.  
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Cable trench unit cost is the cost associated with 1 foot of cable trench inclusive of a lid/cover (Cost 

Estimate Workbook Table 2.3-13). Material cost is the cost to procure and deliver 1 foot of cable trench to 

the site (laydown yard). Installation cost includes excavation, and placement of cable trench. Placement of 

control cables in cable trench is included in the control cable installation cost.  

2.4 HVDC Converter Stations 

Converter stations are required at each endpoint of an HVDC transmission line in order to interconnect 

with the AC transmission system. MISO includes in its guide two converter station design types — line-

commutated converter thyristor valve technology (LCC) and voltage-source converter transistor 

technology (VSC). 

In addition to only a converter station, there would also be AC substation equipment needed to 

interconnect. Typical interconnection voltages are 230 kV AC for a ±250 kV HVDC transmission line; 345 

kV AC for a ±400 kV HVDC transmission line; 500 kV AC for a ±500 kV and ±600 kV HVDC transmission 

line; and 765 kV AC for a ±640 kV HVDC transmission line. For the purposes of creating a cost estimate, as 

shown in Cost Estimate Workbook Tables 2.4-1 and 2.4-2, MISO assumes a new four-position, breaker-and-

a-half substation for the AC substation costs connected with a new converter station.  

At each converter station, MISO assumes the installation of a ground electrode except in the instance of an 

interchangeable transmission line. Historically, HVDC electrodes have been installed to provide a low-

resistance path during both monopolar and bipolar operations, using earth as a conductive medium. 

Although this return path option in HVDC is less expensive, there are environmental and regulatory 

implications. For the purpose of the cost estimate, MISO assumes that those concerns are permitted by 

respective authorities and addressed by the developer. 

The ground electrode is a structure with a conductor, or a group of conductors embedded in the soil directly 

or surrounded by conductive medium providing an electric path to ground. The electrodes are generally 

located relatively close to the converter stations. MISO’s unit cost of a ground electrode includes the 

engineering study, permitting, material, labor and land. In addition to the ground electrode, there is also the 

ground electrode line, which is an electrical connection between conversions and ground electrode. The 

cost of overhead ground electrode line includes supporting structures, foundations, conductor material and 

labor. MISO assumes 20 miles of ground electrode line at each of the HVDC transmission line. 

LCC stations are composed of thyristor valves and are located indoors to provide a safe, clean and 

controlled operating environment. The cost of a bipolar converter station valve hall includes land and land 

acquisition, the building, and DC switching station equipment including DC filters, converter transformer, 

insulation, control devices and services. LCC stations require AC filters which are included in the converter 

station costs. Reactive power compensation is assumed to be a Static Var Compensator, which the costs are 

shown in section 3.2. 

Voltage source converter (VSC) stations are composed of insulated-gate bipolar transistor (IGBT) valves 

and are located indoors to provide a safe, clean and controlled operating environment. The cost of a bipolar 

converter station valve hall includes land and land acquisition, building, and DC switching station equipment 

including DC filters, converter transformer, insulation, control devices and services. It is assumed that VSC 

converter stations do not require any additional reactive power support and they can inherently provide 

power with a 0.95 leading to a 0.95 lagging power factor. 
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3. Initial Assumptions 
To create a cost estimate, MISO makes initial assumptions about the scopes of work for potential projects. 

As more information becomes known, scope of work assumptions is refined. The assumptions are not an 

indication of how a potential project should be built, but merely an instrument to provide a cost estimate.  

3.1 AC and HVDC Transmission Lines 

Line Length 

The transmission line length is a consideration for determining its cost estimate for a potential project. For 

exploratory and planning cost estimates, the line length is determined by the straight-line distance between 

the two substations plus a 30% line length adder. This 30% line length adder accounts for routing 

constraints that will be determined upon further development of the potential transmission line project. For 

scoping cost estimates, the line length is determined by a MISO-created proxy route based upon a desktop 

study. For new potential projects, MISO considers new right-of-way. For retrofit/reconductor projects, 

MISO assumes an adequate existing right-of-way. MISO does not share its assumed proxy route information 

with stakeholders, as the route could be perceived as a MISO-endorsed or preferred route. MISO’s proxy 

route is merely an instrument to support the MISO’s transmission line cost estimate. MISO utilizes Google 

Earth to determine route length, land types, and terrain types encountered.  

Right-of-Way Width 

The right-of-way widths that MISO assumes are intended to be indicative of right-of-way widths for 

transmission lines in each voltage class (Cost Estimate Workbook Table 3.1-1). Different project conditions 

in different locations may have a wider or narrower right-of-way width than the indicative value MISO 

assumes.  

Structures Per Mile 

MISO makes indicative assumptions about the quantity of structures per mile required in transmission line 

cost estimates (Cost Estimate Workbook Tables 3.1-2, 3.1-3 and 3.1-4). The indicative assumptions are not 

connected to any specific project. For AC transmission, MISO assumes a steel pole structure type for 69 kV 

– 765 kV. For HVDC, MISO assumes a steel pole structure type for 250 kV, and a steel tower structure for 

400 kV – 600 kV.  

Conductor Selection 

Conductor selection for MISO’s exploratory cost estimates are shown in Cost Estimate Workbook Tables 

3.1-5 and 3.1-6. The conductor selected is intended to be typical for a circuit in the voltage class. Specific 

solution ideas may necessitate different conductors from those shown.  

Land and Terrain Type 

A significant cost driver for transmission line projects is the land and terrain types encountered. MISO’s cost 

estimates account for differences between states in MISO’s footprint by using different assumptions for 

each state’s unique land and terrain (Cost Estimate Workbook Table 3.1-7). The indicative assumptions are 

not tied to any specific project and are intended for the sole purpose of providing MISO’s exploratory cost 

estimate.  
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3.2 AC Substations 

MISO’s substation exploratory cost estimates use indicative assumptions for the ratings and quantity of 

equipment required for substation upgrades and for new substations (Cost Estimate Workbook Tables 3.2-

1 through 3.2-5). The indicative assumptions for substation equipment are not tied to any specific project 

and are intended for the sole purpose of providing MISO’s exploratory cost estimate.  
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4. Exploratory Costs 
In the planning process, exploratory cost estimates allow quick assessment of many different project ideas 

to check potential viability. MISO provides high-level, exploratory cost estimates for projects with low levels 

of scope definition. MISO does not recommend using exploratory cost estimates for any solution idea in the 

regular planning cycle due to the breadth of the assumptions used to derive the unit costs and lower level of 

granularity regarding specific project components. The exploratory cost estimates provided in sections 4.1, 

4.2 and 4.3 are based on the assumptions and cost data shown in this guide. Before a potential project is 

recommended for approval to MISO’s Board of Directors, MISO completes a thorough scoping cost 

estimate, the details of which are shared with stakeholders for their review and comment.  

4.1 AC and HVDC Transmission Lines 

MISO provides its exploratory cost estimate in a $/mile cost as defined by its voltage class and, in most 

cases, by the state in which the potential project would be developed. Exploratory cost estimates are 

included in the Cost Estimate Workbook, Tables 4.1-1, 4.1-2, 4.1-3, and 4.1-4. 

4.2 AC Substations 

Substations have a variety of layouts and arrangements. MISO’s exploratory cost estimates for substations 

capture the most common substation arrangements that are estimated in MISO’s planning process. The 

arrangements selected for the exploratory indicative cost estimates are not an all-inclusive list for 

substation arrangements. Exploratory cost estimates are provided for both substation upgrades and new 

substations. Bus ratings per voltage class are included in the indicative assumptions and are aligned with the 

line ratings assumed by MISO for its transmission line project cost estimates. The 765 kV substations 

include shunt reactors for every line position. Exploratory cost estimates are included in the Cost Estimate 

Workbook, Tables 4.2-1, and 4.2-2.  

4.3 HVDC Converter Stations  

MISO’s exploratory cost estimates for HVDC substations are based on the type of converter technology 

along with the rated line voltage. Exploratory cost estimates are included in the Cost Estimate Workbook, 

Table 4.3-1.  
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5. Costs Over Time 
MISO’s yearly MTEP report may identify and recommend certain types of projects to its Board that are 

justified on a benefit-to-cost ratio requirement. In order to evaluate alternatives in the planning process, 

MISO estimates the net present value of costs over time of differing solution ideas that may also be differing 

technology types (e.g., energy storage project vs. transmission line project) (Figure 5-1).  

 

Figure 5-1: Calculation of benefit-to-cost ratio for Market Efficiency Projects 
 

In order to estimate costs over time, MISO estimates depreciation costs, expense factors, and return factors 

for transmission projects (Figure 5-2). Expense factors and return factors vary by state to account for 

differences in taxes (e.g., income taxes and property taxes). 

 

Figure 5-2: Calculation of net present value of costs 
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In its estimate of costs over time, MISO makes assumptions about the cost inputs in Figure 5-3. 

 

Figure 5-3: Cost inputs for calculation of net present value cost 
Year(s) 

MISO defines the Project Costs to be used in the benefit-to-cost ratio as the present value of the annual 

revenue requirements projected for the first 20 years of the project’s life (Attachment FF Section II.C.7). For 

example, if a project takes five years to construct, then the first 20 annual revenue requirement years start 

at year six and end at year 25. The present value cost calculation is over the same period for which the 

project benefits are determined. 

Gross Plant (Nominal Cost Estimate) 

The nominal cost to construct the project is also the amount used for the annual revenue requirements 

calculation. The present year project cost estimate is converted to nominal cost by factoring in a 

construction spend per year and an annual inflation rate of 2.5%. Figure 5-4 shows an example of a $100 

million project expressed as a nominal cost estimate at an assumed five-year project development time 

span. 

 

Estimated 5-year project spend  

Year 1 2 3 4 5 Subtotal 
Costs incurred per 

year 1% 4% 35% 35% 25% 100% 
Present year 
capital cost $1.3M $5.1M $45.2M $45.2M $32.2M $129.0M 

Convert to nominal dollars at 2.5% inflation rate (shown below) 
AFUDC calculated at 7.5% annually based on cumulative cost.  

Nominal cost = present year cost * (1 + inflation rate) ^ (project year) 

Nominal project 
implementation cost $1.3M $5.3M $47.4M $52.3M $43.5M $149.8M 

 
Figure 5-4: Example of conversion from present year capital cost to nominal capital cost 
 

  



Transmission Cost Estimation Guide for MTEP25 

20 

Table 5-1 shows estimated annual spend for projects with in-service dates of 5 to 8 years from the present 

year, based on a year-end in-service date. 

Table 5-1: Estimated annual spend for projects with  
in-service dates of 5 to 8 years from present 

Year 1 2 3 4 5 6 7 8 
5-year 1% 4% 35% 35% 25%    

6-year 1% 4% 10% 30% 35% 20%   

7-year 1% 1% 3% 15% 30% 30% 20%  
8-year 1% 1% 3% 5% 15% 25% 30% 20% 

 

Net Plant and Annual Depreciation Factor 

The net plant is the gross plant, less depreciation, and is based on a 40-year asset life which assumes 2.5% 

depreciation per year. 

Return Factor and Expense Factor (by State) 

The return factor accounts for the cost of equity and income taxes. The return factor changes annually as it 

is a factor of net gross plant, which is reduced annually as a result of depreciation. The expense factor 

accounts for property taxes, the cost of debt, and operations and maintenance.  

For energy storage installations, in addition to the expense factor, MISO will assume replacement of the 

inverters every 10 years after project is in service, and replacement of the battery system every 15 years 

after the project is in service. Both factors are based on Attachment Os and GGs provided by MISO 

Transmission Owners and vary by state (Table 5-1). 
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Table 5.2: Expense factor and return factor (by state) 

State Expense Factor 

Return Factor 

(adjusted for the first 

year of depreciation) 

Arkansas 2.96% 8.10% 

Illinois 3.69% 8.29% 

Indiana 3.16% 8.23% 

Iowa 3.42% 8.44% 

Kentucky 3.08% 8.07% 

Louisiana 2.76% 8.19% 

Michigan 3.62% 8.07% 

Minnesota 3.28% 8.31% 

Mississippi 2.96% 8.01% 

Missouri 3.20% 8.08% 

Montana 3.15% 8.12% 

North Dakota 3.50% 8.02% 

South Dakota 3.42% 7.70% 

Texas 3.74% 7.70% 

Wisconsin 3.71% 8.19% 

 

Present Value Discount Rate 

MISO calculates the present value discount rate annually as the after-tax weighted average cost of capital of 

the Transmission owners that make up the Transmission Provider Transmission System. MISO’s estimated 

costs over time will use the same discount rate as used to determine benefits.  

Net Present Value Cost 

Appling the discount rate to the first 20 years of the annual revenue requirement results in the net present 

value cost to be used in the benefit-to-cost ratio. Net Present Value Cost is calculated per year by 

multiplying the annual cost to be recovered by the Present Value Discount Rate for their respective years. 

Example – Estimating Project Costs Over Time 

For example, if estimating the costs over time for a project that had a nominal cost estimate of $100 million, 

and using a discount rate of 6.9%, based on the approach described in this section, the net present value of 

cost over the first 20 years of in-service life would be $96.2 million (Table 5-2). 
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Table 5-3: Methodology for calculating a project’s net present value cost 
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