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Centralizing Emergency Power - Agenda

 General University Information

 Electrical System Overview

 Centralizing Emergency Power - A Study

 Justifications and Selling It

 Implementation

 Pros / Cons
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Duke University Overview

 Duke University, Durham NC 

– Began in 1892 as Trinity College, and became Duke University in 1924.

– Approximately 1,300 acre academic campus

– 175 buildings

– Over 30 stationary gensets from 30 to 1500kW.
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Duke University Electrical Power System

 Electric Power Distribution

– 5 POD Substations – Serving 

the University and Hospital 

System

• Loop fed with dual 44kV UG 

Feeders.

• N+1 Redundancy at each.

– E power  - Pre 2014:  Central 

Generator Plant #1

• 4 Stationary 3.25MW Engine 

Driven 4160V Gensets

• Primarily support for Chiller 

Plant
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2015 – Substations - Capacity & Demand

Generator Plants – Actual and Future Capacity
(Redundancy Not Included for Substations) 

SUBSTATION 1 SUBSTATION 2 SUBSTATION 3 SUBSTATION 4 SUBSTATION 5

CAPACITY -KW 21000 44000 22000 22000 42000

PEAK DEMAND - KW 13853 13498 6577 11210 38260

GEN PLANT - KW 3200 3200 12800
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Centralized Emergency Power?

Analyzing the Existing Emergency Power Generation
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The Numbers

 10 units to be replaced 

within 10 years.

 Plus 3 new facilities coming 

on line in 2014/15.

 ~ 2900kW required for 1st

CGP.
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Economics
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Non-Financial Aspects

• Aesthetics

• Noise

• Exhaust Irritation
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Implementation

 Code compliance

o AHJ / Fire Marshal / Elevator

o NFPA 110 / 101 / 70

 Coordinating building vacancy

o No LS systems during 

transition

o Backup to sensitive / critical 

loads

 Interfacing with various types and 

ages of transfer switches.

 Normally Energized or Not?

o Start Stop control
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Pro / Con

 Building sites

• New construction – simple site planning

• Existing facilities – smaller equipment, clean appearance
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Pro / Con

 CGP built to be very 

quiet

• 70dB at 25’

• Located near 

other utility 

plants

 Exhaust

• Designed to 

push up and 

away

• Located away 

from sensitive 

facilities

• Cleaner burning 

engine
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Central Generator Plant #2 - System Highlights

 Located at West Campus Steam Plant

 Provides 3.2 MW

 Provides Stand-by power for West Campus Steam Plant and several West 

Campus Buildings

 Completed 2016 

13
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Central Generator Plant #3 - System Highlights

 Located at Chiller Plant #1

 Provides 3.2 MW

 Provides Stand-by power for Chiller Plant #1 and several West Campus 

Buildings and Athletic area

 Completed 2016

14
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Q & A

 ?


