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Concept: A large portion of the CMU campus does not cross utility right of way boundaries. In
this area CMU can build, own, and operate an electric power transmission substation.
Duquesne Light Company (DLC) transmission rates can provide approximately $3 million in
annual savings compared to distribution rates. Battery energy storage systems currently can
provide demand reduction savings and potentially additional revenues in future PJM FERC 2222
markets starting in 2026.

CMU Master Plan

https://www.cmu.edu/cdfd/planning-and-design/master-plan/pdf/2022-04-19-2022-imp-draft.pdf


This power transmission substation rated 138 
kV requires a 50’ x 100’ plot located above or 
partially below ground. Aside from the 
transformers, all major switching, protection, 
and control equipment use pre-engineered, 
preassembled, and pretested  modular 
systems substantially reducing cost and site 
construction times. The substation would 
connect via underground cables to the 
transmission grid at or near the138 kV  DLC 
Riazzi Substation located across Boundary 
Street from the CMU campus.

Substations that can hide in a city

https://www.hitachienergy.com/products-and-solutions/substations/smart-grid-and-urban-substations/underground-substations


The Bellagio resort in Las Vegas has a 
power load comparable to the CMU 
campus. In 1996 the Bellagio built, 
owned, and operated a transmission 
substation at a $4.2 million total 
installed cost. The utility (Nevada 
Power) transmission & distribution 
rate differential provided an 18 month 
pay back on the investment. Today a 
comparable substation would occupy 
5000 square feet.

Bellagio Brochure

https://static-gcs.edit.site/users-files/9aafe8993370368ea9b0a58a6f17194b/bellagio-brochure.pdf?dl=1


CMU 138kV 30MVA Substation Cost Benefit Analysis as of 18NOV23

Maximum Demand kW 15,000 
Project Costs (does not include project finance 
cost) $

DLC Transmission Interconnection 5,000,000 

BESS Transmission Cable to CMU campus 1,000,000 

Modules 4 CMU Substation (does  not include site prep or civil) 10,000,000 

BESS Module Power (kW) 1,300 BESS (does not include s ite prep & civil) 8,368,000 

BESS Power (kW) 5,200 Design-Build 9,000,000 

BESS Module Capacity (kWh) 4,184 Project Total Installed Cost ($) 33,368,000 

BESS Capacity (kWh) 16,736 

BESS Cost ($/kWh) 500 

BESS Financial Benefit Per Module ($) 187 

DLC Tariff Rate L-Large Power Service Rates Monthly  $ 

Supply

Distribution

Demand charges  service voltage <138kV

Firs t 5000kW or less of demand ($) 39,174 39,174 

Additional kW ($/kW) 15.68 156,800 

Electric charges per Appendix A ($/kW) 4.93 73,950 

Total monthly charge 269,924 

DLC Tariff Rate HVPS-High Voltage Power Service Rates Monthly $ 

Supply

Distribution

Fixed Monthly Charge

Up to and incuding 50,000kW billing demand ($) 2503.20 2,503 

50,001 to 100,000kW billing demand ($) 3910.16

Greater than 100,000kW billing demand ($) 5545.23

Electric charge per Appendix A ($/kW) 2.01 30,150 

Total monthly charge 32,653 

Monthly Transmission- Distribution Rate Differential ($) 237,271 

Annual Transmission- Distribution Rate Differential ($) 2,847,250 

Annual BESS  Financial Benefit ($) 748 

Annual Operation & Maintenance Cost ($) 75,000 

Annual Savings ($) 3,160,268 



DLC rates CMU currently pays



DLC rates CMU would pay by owning a transmission substation



DLC Transmission Service Charge Appendix A applicable to all rates



CMU Battery Energy Storage System (BESS) Cost Benefit Analysis as of 21MAR23

Point of Connection (POC) CMU 4160 Volt Grid

BESS Maximum Power (kW) 1300

BESS Energy Capacity (kWh) 4184

BESS Total Installed Cost per RMI ($/kWh) 500

Number of charges & discharges per day 1

CMU Contracted Supply Charge ($/kWh) 0.036

Demand Charges ($/kW)

DLC Tier 2 15.68

DLC PA EEA 0.33

Supply Charge Unforced Capacity 1.6

Supplier Transmission 5.33

Supplier TEC 0.16

DLC Standby Charge ($/kW) 3.09

DLC Interconnection Cost ($) TBD

PJM Interconnection Cost ($) 0

Annual O&M Cost ($/kW) 20

PJM Services Benefit $/year Project Costs $

Energy Arbitrage TBD BESS Total Installed Cost (RMI) 2,092,000 

Frequency Regulation TBD Total 2,092,000 

Spin/Non SpinReserves TBD

Voltage Support TBD

Black Start TBD Grant/endowment 2,092,000 

Duquesne Light Services Benefit

Resource Adequacy 0

Distribution Deferral 0

Transmission Congestion Relief 0

Transmission Deferral 0

CMU Benefits

Time of Use Bill Management 0

Increased PV Self Consumption 0

Demand Reduction 187,803 

Back UP Power 0

Sub Total 187,803 

Annual O&M Cost 20 

Total 187,783 



DLC Transmission Interconnection 

Connection to the DLC transmission grid 
requires additional DLC switching equipment 
inside or next to the DLC Riazzi substation. If 
DLC cannot accommodate interconnection 
inside the Riazzi Substation, a small switching 
station is required next to the Riazzi Substation. 
A pre-engineered, preassembled, and pretested 
switchyard in a box solution costs 
approximately $2.5 million. An additional $2.5 
million was added for installation costs to arrive 
at the $5 million estimate.

Underground transmission cable was estimated at $2 million per circuit mile 
x 0.5 miles x two circuits= $1 million. See Power Grid article.

https://www.power-grid.com/td/underground-vs-overhead-power-line-installation-cost-comparison/#gref


DLC Riazzi 
Substation
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