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University of Nebraska-Lincoln

Campus Populations |  statilal

Nebraska

~ 26,079 students - Dnovere
« 20,954 | Campus’ -
undergraduate
» 4606 graduate
» 519 professional
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Utility Plants

- 5 Facilities
33,000 Tons Cooling |
68,000 Ton-hrs TES
460 KPPH Steam

~11 Miles Thermal
Distribution

4 875 Tons WSHP
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City Campus Utility PIant (CCUP)

Steam SERR SR - e o e E IR T
- 3 dualfired boilers ST S 23 Tonicapacity o/ d<uistionl
- 600 & 250 psi N | s WAPAFIES.

- 240,000 Ib/hr cap. Ty 20 3 MW peak j
A g -:‘1(98 418 l\/IWh/yr

- 298 million Ib/yr . e A peak =

6 miles of tunnels A
and direct buried pipe

35 psi, superheated

Converted to hot
water for use in
buildings
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East Campus Utility Plant (ECUP)

SR s J.n,.,, g T

Steam Chill ro Electrlcnv,
3 dual-fired boilers (s 7. capacit L -vNo generatlon

65 psi, saturated leyosr L f Llncoln Elec System
g MW peak

5 -."%9,5_84 MW

220,000 Ib/hr cap.
142 million Ib/yr
4.7 miles of tunnels
and direct buried
pipe

Converted to hot

water for use in
buildings
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East Campus Thermal Energy Storage (ETES)

Online in 2013

\/

- 2.8 million gallons

- 16,300 Ton-hr
capacity

~ 2500 Ton variable-
speed chiller

- Free-cooling
capacity in winter

- 2 MW demand
reduction (15%)
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City Campus Thermal Energy Storage (CTES)

~ Online in May 2018
- 8.2 million gallons

- 52,000 Ton-Hr
capacity

- 5-6 MW demand
reduction (20%) in
first year of
operation
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Long-Term Energy Trends

EUl vs Enroliment EUl vs Research $
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NUCORP




NUCorp

- Mission

“Develop, maintain, monitor, control and coordinate energy requirements, utility

infrastructure facilities and all related energy, utility and infrastructure.”

- Partnership
- Raise Capital by Issuing Bonds - Rate Development
- Accounting Management - Energy Procurement

- Financial Projections
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UTILITY MASTER PLAN

Prioritize Safety,

Increase Reliability, Maximize Efficiency
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Utility Master Plan

- Optimization of existing assets
- Chiller/Boiler Retrofits
- TES Dispatch Optimization

- Condition Assessment of Distribution System

- Traditional Utility Master Planning
- Load Projections (data availability through in-house BAS)
- Distribution Modeling (mature GIS system)

- Viability of CHP, Renewables etc.

BURNS\\MEDONNELL,



Campus Development

City Textron
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Campus Development: Load Growth Summary

PAONRS) YEAR 5 YEAR 20 AVG
GROWTH/YR

AREA (MGSF) 15.6 16 (3%) 16.8 (8%) 0.5%
CHW (ktons) 16.3 17.5 (7%) 20 (22%) 1.1%
STM (MMBtu) 241 259 (7%) 298 (23%) 1.2%
ELE (MW) 32 35 (8.0%) 40 (25%) 1.2%

- Modest Campus Development
- Focus on Existing Assets

- Target Improved Efficiency, Reliability
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Capacity Management

~ Increase Reliability .

= . 8,000
- Improve Efficiency
- 6,000
- Manage Retirement
<
% 4,000
£
3,000
City Campus Chilled Water Load Duration Curve 000
9,000 CH-5 CH-6 CH-7 CH-4 CH-3 '
1,000

8,000

&
B
&

7,000 el
6,000 Steam Load (MMBtu)
32 2018 2023 2028 2033 2038 = = -+10% +20%
3 5000
=
<
g 4,000
-]
T

3,000

- \ - Capacity Renewal

0 | | = | | . .
W w4 m wm m W W wm % | = Overhaul/Replace Existing Chillers

< Q
2 3 % % % %
Chilled Water Load (Tons)

- Optimize Equipment Dispatch
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Steam Tunnel Evaluation: City Campus

# FROM TO LENGTH % 5 [LEVEL5SECTIONS| 1345 95% =
C5T| CREC [ DISTS | 575 | 40% 5 lLEVEL s ecrioNs| ses | e o s !
€3.2| GAUN RAYH 770 5.4% 2 |LEVEL2SECTIONS| 4015 | 282% e 14 8 f .y i
C41 D15-T3 LLN 375 2.6% 0-1 |EVEL 01 SECTIONY 3445 242% | 00000 A AN | | R i v 2 B
C42 | RAYH | HEPP | 485 34% 3 i v

TOTAL CAMPUS| 14230 [FEET s
7 N AP R Ty | /-'

- - - .20 ”

C45| WS SLNK 360 25% x
C46 | SHOR RH 25 0.2%
C47| WS MANT 50 0.4% =
C48 | C1273 | C12-14 50 0.4% oy
C49 | ADMS NU 140 10% . .
C31| E20T2 | HDC 550 39%
C32 | E20T1 | E20-T2 | 140 10%
C33| HENZ | HIH 100 07%
C34 | E16T4 | KAUF | 410 29%
C35| F1613 | F16T1 | 170 12% 8
C36 | D15T3 | CI15T1 | 460 32% il £
C37| MS BURN 75 05% N =
C38[ C1313 | NU 1090 | 77%
C30| GAUN | SELG 100 0.7%
C310] MS MABL | 145 1.0%
C311| F14T3 [ FAR 330 23% S| -
C312| BEAD | BEAD 75 0.5% ] o el
C21| GCUP | CREC 650 46% % |2 . —
C22| CREC | HENZ | 480 34% % " BEE — "
C23| HIH | F16T3 | 590 41% % — v §
C24| 1740 | BEAD | 510 36% 3 — g
C25| wMs SHOR | 550 39% 3 i
C26| MS | C12T3| 1035 | 73% o B
c27| wms WAB 200 1.4% Fies Cagord 2
C11| E20T2 | MH 70 0.5% #
C12| c1511 | SIE 310 22% Tunnel Access
€13 RH ARCH 800 5.6% Remote Manhole Access|
C14| C12T4 | LED 230 1.6% .
C15| LN | LS 380 | 2.1% " Steam Tunnel
C16| ADMS | GAUN | 470 33% i Steam Duct
C1.7 | F16-T1 JH 400 28% e e Direct Buried Pipe
C18 | F1613 | 1740 785 55% |
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Electrical Feeder & Ductbank Analysis

- Load Growth/Capacity

- Reliability/Resiliency

« Paper Insulated
Lead Cable (PILC)

(((((

 Clay Tile Ductbank

* Transite Ductbank

- Phased Replacement
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Distribution Modeling

- Visualize District
Energy Systems

- ldentify & Troubleshoot
Existing Issues

- Evaluate Impact of
Future Changes
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Chilled Water Systems: Chiller #3 Analysis

_ C H _3 Advantag eS CH-3 Financial Analysis —

First Annual Simple

° C an S h e d 3 5_ 5 M W at P eak Option Description Cost savings  Payback
’ 1  |Enhanced Startup $25,000 $40,000| 0.63
° 1 1 2 |Push-Button Startup $512,467 $80,000| 6.41
H Ig h To nS/Sqft In P I ant 3A  |Partial Rerate - 250# | $1,191,154| $216,000| 5.51
3B |Full Rerate - 250# $2,955,629 $205,000| 14.42

Mutually
Exclusive

- Recommendation (Near-Term) (St Sins 022
* Enhanced Startup

5 |Tube Replacement $881,945 $14,000 63

- Recommendation (Long-Term)
* Rerate to 250# Steam
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Additional Technologies Review TR =

- Cogeneration Analysis

s Cogeneration Profiles

- Solar Analysis

- Wind Analysis

- Battery Storage Analysis

- HHW/Geoexchange Conversion Analysis
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Results

- $127M in recommended projec

ts

- Near-Term Project Highlights

Steam Tunnel Phasin :

Burner Retrofits

Boiler Replacements :;

Chiller Renewals =

1| Trane Chiller 1 & 2 Renawal Wed 51719 Tue 12/31/19 | 5400,000.00] | m
2 | Chilled Waler Equipment Dispatch Full Aulomalion-East Wed 511/19 Tue 12131119 | 5740,000.00 | mm
3 |Trane Chiller 6 & 7 Renewal Wed 51/19 Tue 12/31/19  $400,000.00( |
4| Boiler 6 Replacemsnt Wed 511719 Thu 12/31/20 $5,555,000.00] | s
| 5 | Steam Equipment Dispatch Full Aulomalion-East Wed 511019 Sal12/31/22  $1,750,000.00| | EE—
| & | Steam Tunnel Infrastructure Improvements (Priorty 1)-City Wed 51/19 Tue 12/31/24  $4,200,000.00) | I
7 | Steam Tunnel Infrastructurs Improvements (Priority 1-East  Wed 5/1/19 Sun 1213123 $3,100,000.00|| nu—
| & | Steam Vault Improvements - City Wed 51719 Fr12/31/27  §1,720,000.00 | I
| o | Steam vaull Improvements - East Wed 51119 Fri12/31/27  51,680,000.00| | H—————
10 | Chilker 3 Enhanced Startup Procedures Wed 11/20 Thu 12/31/20 $25,000.00) -
11| Boiler #4 & #5 Bumer Retrofits Thu 1/2/20 Fri12/3121 | 5750,000.00|  eemmm—
12| Boiler #1 Bumer Refrofil Wed W1/20 Fri12/31/21 | 5375,00000(  —
3 | Chilled Water Equipment Dispatch Full Automation Wed 111/20 Sun 12/31/23 $1,390,000.00) I
ETES 1&C Improvements FA1/121  Fri12/3121 $60,000.00] -
| 75 | Steam System IAC Improvements FA1l21  Fri12/3121 540,000.00) -
| 76 | Steam System IAC Improvements Fritifz1  Fri12i3121 $40,000.00] -
17 | Chilker 4 Efficlency Improvement Overhaul Fri1/1f21  Sun 12/31/23  $3,900,000.00) I
18 | Feeder D and G Replacement Sat 11122 Sun 1231123 5E00,000.00 —
| 19 | Steam Equipment Dispatch Full Automation - City Sat1/1/22  Tue 12/31/24 $1,250,000.00 —
| 20 | Boiler 3 Replacement Sat1/1iz2  Tue 12131/24 $5,174,000.00 —
21 | Chiker 3 Efficlency Improvement Overhaul Sat 11122 Tue 12/31/24  $2,500,000.00) I
Chiller 5 Efficiency Improvement Overhaul Sun 11123 Wed 12031125 $3,500,600.00 —
23| Sleam Tunnel Infrastiucture Improvements (Priority 2-Easl  Mon 1/1/24 Wed 12/31/25  $495,000.00) —
24 | Steam Tunnel Infrastructure Improvements (Priorty 3)-East Mon 1/1/24  Fri12/3127  $3,950,000.00) I
25 | Steam Tunnel Infrastructure Impravements (Priority 2)-City Wed 11/25 Sun 12031128 $3,250,000.00| I
| 25 | Trane Chiller 1 Replacement Thu 1/1i26  Sun 12131128 52,400,000.00 —
| 27| York Chiller 1 & 2 Renewal Fri1/z7  F12/3127 | $400,000.00 -
& | Trane Chiller 2 Replacement Sat 112127 Mon 12/31/28  $2,400,000.00 —
9 | Trane Chiller 6 Replacement Sat 111128 Tue 1231730 $2,400,600.00 —
Steam Tunnel Infrastructure Improvements (Priority 31-City Sat1/1/28  Fri12/31/32  $3,450,000.00 ——
31 | Steam Tunnel Infrastructure Improvements (Priorty 4/50East  Sat111/28  Fri12/31/38  34,150,000.00|
32 | Trane Chiller 7 Replacement Mon 1/1/29 Wed 12/31/31 32,400,000.00 —
| 33 | CTES Phase Il Build Out - (Chiler/ Bailer! Infrastructure ) Tue 1/130  Sal 12/31/33  11,600,000.00 —
| 34 | York Chiller 4 Renewal Wed 111/31 Wed 12031131 5200,000.00 -
36 | Boller 4 Replacement Wed 11731 Sun 1231134 35 374,000.00 I
| 35 | Steam Tunnel Infrastructure Improvements (Priority 4/5)1-City  Thu 171732 Fri 12/31/38  $5,410,000.00 —
New Substation Sat 11133 Wed 12031136 56,100,000.00 —
38 | York Chiller 1 Replacement Mon 1/1/35  Thu 12/34/37 43, 200,000.00 —
3 | Boiler 5 Replacement Mon 1/1/35 Fri12/31/38  $5,574,000.00 —
| 40 | York Chiller 2 ment Wed 2/36 Fri12/31/38  $3,200,000.00

L

Facilities Maintenance & Operatios

UTILITY SERVICES

Utility Master Plan Project & Funding Road Map
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Use Master Planning Effectively!

- Document Existing Assets — “Go-To” Reference
- ldentify & Plan for Load Growth — Proactive not Reactive
- Maximize Usefulness of Existing Assets — Efficiency!

- Explore New Technologies/Strategies — High Level Look
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- Lalit Agarwal

Director, Utility & Energy Management T H A N K

University of Nebraska-Lincoln

- Justin Grissom, PE YO U I
[ ]

Burns & McDonnell \ OnSite Energy & Power
lgrissom@burnsmcd.com
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- Zachary Poss, PE }
Burns & McDonnell \ OnSite Energy & Power
Zposs@burnsmcd.com
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