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 NCSTATEUNIVERSTY®
Campus Overview

North Carolina State University

» Land Grant University
Founded in 1887

» 12 Colleges
» 31,000 Students
» 8,100 Faculty and Staff

» 12.9 million square feet of facilities

» 2,000 acres on 3 Main Campuses in Raleigh
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NCSTATEUNIVERSTYVR

» Sullivan Substation — Progress Energy Carolina
Connection

» Two Transformer Banks

* One OId - 1964 Vintage — Four 16.67MVA Units
* One New — Installed 2012 — One 50MVA Unit

» All Load Served by New Transformer

» Four Express Feeds to Central Plants

 Two Feeds to Cates

» Two Feeds to Yarbrough

» Four Express Feeds to Bragaw Switchyard

» Seventeen Feeders to North and Central Campuses
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 NCSTATEUNIVERSTY®
Project Goals

» Develop long term plan to replace aging cable e
switches (oill filled)

» Establish utility corridors

» Prepare for self healing/smart grid technologie
» Standardize SCADA hardware and functionality

» Gain stakeholder support on campus
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Project Challenges

» 50 year growth without HV
master plan

» System age: cable,
distribution switches

» Concrete encased fiber

ductbank

» Complex system ROB THORNTON
arrangement — multiple UNDERGROUND DUCTBANK
circuits connected SYSTEM

» Out of sight/out of mind

» No funding or donors o =
available to implement plan! B ===
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 NCSTATEUNIVERSTYQ
EXisting System Issues

» Equipment and Infrastructure Age

» Reaching End of Useful Life

» Bragaw Switchyard — Air-Magnetic Breakers 4
» Switchgear and Cable Dating Back to 1960’s | e
» Ductbank Dating Back to 1950's

» Fiber Ducts Collapse

 Can’t Remove Old Cable or Install New Cable
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EXisting System Issues

» Feeder Configuration

* Many Nested Connections
« Expanded Over Time

* Not Optimized

» Complicated Switching Schemes

» Potential for Overload

» Switches in Manholes Dangerous to Operate

» Confined Spaces

* Required to be Deenergized

Bottom Line — Need to Untangle the Spaghetti
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Master Planning Process

» Survey Existing System Conditions
» ldentify Single Points of Failure

» Develop Campus Load Profiles
* NCSU Meter Data
« PEC Meter Data
» Analyze Proposed Building Additions
and Renovations
» Plan Future System
« Configuration
» Capacity
* Redundancy
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PROGRESS ENERGY METER DESCRIPTION

ACCOUM

6208465250 |

[Laboratory ____________________[3233 LIGON ST RALEIGH. NC 529-976-0263 | TE3084

3233 LIGON ST. RALHGH, NC 3732726173

THeels

TOTAL USAGE
kwh
136920

3235 LIGON ST RALEIGH, NC 15L372 o
[154:3726176 (1299

3235 LIGON ST RALEIGH, NC

4200 HILLSBOROUGH ST RALEIGH. NC T zaa 3115 Dra3it
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2013 USAGE DATA

840 METHOD RD RALEIGH NG
D623
656 5283660
Dvs:
[ TOTAL USAGE | KW |
[ MINMUM T 852 1
[ MAXIMM T 588 ]

1,131,480

497,480
524
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NcsTatEUNMVERSTVE
Master Planning Process

» Loop Design

Future Future

. Oold e Estimated | Estimated
® TWO'Way Feed - Normal Operat|on XFMR name Feeder Building Demand | Demand
[kw] | [A].85PF
. T00751 P-3 David Clark 465 25
® SIZEd fOF One'Way Feed - Redundant 100761 K-13 FoxScienLc:bTeaching 485 %
. . T00782 M-7 Nelson 219 12
« Normal Open Point — Middle of Loop o | [ |,

from feeder 7)
Scott Addition

One Loop = Two Feeders TOO82 | K13 |\ eup from feeder 0

Scott Hall (backup

T 1 K-1. 2 2
0068 3 from feeder 7) 526 o

» Develop Standardized Loop Feeder Cable [ma s T s T T =

. . T00701 D-5 Phytotron 1593 87
Sizing B R PN RSO RN
« Based on Future Loading Calculations T, Daﬂ".{;;j:i”ai'k'mg IR
« Derate for Ductbank Installation oo Mrcimeanohan | 7 |
» Safety Factor for Unplanned Growth — Tg;'ty ZZZ Z:
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Loop Automation

SULLIVAN BUS 1 SULLIVAN BUS 2

OPEN POINT
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rzeoprAviomaiion==keeae
Failure

SULLIVAN BUS 1 SULLIVAN BUS 2

BREAKER TRIP

FAILURE

| ~ OPEN POINT
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Restoration

SULLIVAN BUS 1 SULLIVAN BUS 2

—1] OPEN SWITCH

FAILURE

|—/- OPEN SWITCH

i CLOSE SWITCH
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Restoration

SULLIVAN BUS 1

CLOSE SWITCH

SULLIVAN BUS 2

CLOSE BREAKER

FAILURE
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Configuration

» Serve Future Building Load

» Serve Future Building Renovations — Load
Reduction

» Feeder Loops — Evenly Loaded
* North Campus — Three Loops

» Central Campus — Three Loops

* West Campus — One Loop
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NcsTatEUNMVERSTVE
Ductbank Design

» Standardized Configuration
» 6” Diameter PVC

 Won't Collapse

» Nine Conduit Configuration

« 3 X 3 Configuration
» 2” Conduits for Fiber

» Precast Manholes
» Separate Feeder Loops

» New Ductbank Corridors

INTERMATIOMNAL

BURNS &/ISDONNELL,N 2D [TERRATICHAL

= ASSOCIATION



NC STATE UNIVERSITY

SCADA Design

» Standardized Configuration

» Supervisory Control and Data Acquisiti
* Remote Control and Monitoring
» Reduce Outage Durations

» Improve Operator Safety

» Building Meters
* Nexus 1262 — Current Standard
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 NCSTATEUNIVERSTY®
Proposed Solutior

Remember the Before System:
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NCSTATEUNIVERSTYVR

Proposed Solution

Now the After System:

.......
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Proposed Solution

» Simplified Design

» Phased Installation Approach
» Three Loops North Campus
» Three Loops Central Campus
» One Loop West Campus

» Upgrade Sullivan Substation Bank 1 Secondary
Metalclad Switchgear

» Already Planned Upgrade
» Replace Ductbank Corridors
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Stakeholder Charrette

» Campus Architect

» Operations

» Environmental Health and Public Safety
» Landscape Architect

» Communication Technologies

» Capital Project Management

» Housing

» Dining
» Athletics
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Post Charrette
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CONTACT

Alan Daeke, PE Michael Dempsey, PE
Director, Utilities and Engineering Project Manager
Services OnSite Energy & Power

North Carolina State University

agdaeke@ncsu.edu mdempsey@burnsmcd.com

919.513.5081 817.840.1235



