FINDING ENERGY SAVING
OPPORTUNITIES ON A LARGE SCALE

UNIVERSITY CAMPUS:

How the University of Texas strategically selects energy
optimization projects
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Agenda

 Demand Side Strategic Plan

* Project Selection
e (Case Study: In House Recommissioning at North End Zone

e (Case Study: Optimum Energy at BME
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Demand Side Strategic Plan

Mission: Utilize innovative demand
side energy management strategies to
offset projected campus energy growth

Goal: Reduce the average EUl on main

campus by at least 2% annually

Key Strategies: Establish a revolving
fund; Implement a PPM process for
project selection

R
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Project Portfolio Management

————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

Project Screenmg Prolect Selection Portfolio
| Project . Management
Submittal
ECP Screening ; Manage
Form Prioritize Portfolio
: Projects
Accept/Reject Evaluate
Projects Authorize Performance
i | Projects
Metrics Metrics Metrics
3 Year Payback NPV Ranking Energy Avoidance
Internal Resources M&V Plan Non-Energy
| ' Benefits
2% Growth Offset i Available Funds

________________________________________________________________________________
________________________________________
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EBCx(1), External Optimizer(?), Valve 5 = Top Quintile MMBTU or EUI
Replacement®), Lighting Projects 5 = Full DDC to Zone Level

EMO

BME(®) 5 5 5 EMO/OE 11,921 20% High Complexity
MMBTU =5
NMS(2) 5 5 4 EMO/OE 15,807 25% EUI=5
DDC Level >3
SZB(1) 4 2 2 EMO 6,087 16%
CBA®B) 4 2 2 PMCS 3,569 12%
SAC) 1 3 5 EMO 6,589 22%

Meets 2%
Total 66,065 Offset Goal




Case Study: Existing Building Commissioning Effort at North End Zone [NEZ]
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Existing Building Commissioning Effort at North End Zone [NEZ]
Partnership with Athletics

Historically we don’t work in Athletic buildings
* Few strategies implemented
* Maintenance focus. Energy takes backseat.

T

Why North End Zone?

One of the most expensive energy cost of all
Athletics facilities on campus

How expensive?
FY 2015 = $1,027,926
FY 2016 = $1,200,874

By partnering with us, they get to reduce that, and we get to reduce energy on campus.
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Existing Building Commissioning Effort at North End Zone [NEZ]
What did we do?

Fix and replace failed components
* Unoccupied Scheduling and Holiday Scheduling
» Static Pressure reset
e Terminal Box Setbacks
e Supply Temperature resets
* Occupied
* Unoccupied
* Hot Water Resets
e Supply Temperature

* Pressure
e Qutdoor Air Reduction
* Occupied

* Unoccupied
* Optimize Pre-heat Setpoints
* Terminal Box Optimization [320 Boxes]
* Reduce Airflow Minimums to reduce Reheat
* Average Zone Temps where applicable
* Expand Temperature Band
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Existing Building Commissioning Effort at North End Zone [NEZ]

How much did we save?

North End Zone Total Utility Energy Cost Comparison
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Project Implementation

0 -
7/1/2015 10/1/2015 1/1/2016 4/1/2016 7/1/2016 10/1/2016 1/1/2017 4/1/2017

% Energy Avoidance
Chilled Water Electricity Steam Total | Measured | Daily Avoidance

38% 249% 8% 27% Billed Rate Savings $78,930 S814
Plant Fuel Savings 525,786 $266

Total Project Cost to date including engineering, repairs, zone support, and programming = $ 33,765

Simple Payback [Billed Rate] = 1.4 months
Simple Payback [Plant Fuel] = 4.5 months
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Existing Building Commissioning Effort at North End Zone [NEZ]

Are people going to be uncomfortable?

“Since the start of the year (January 2017), how has your
overall comfort been compared to last year (2016)? “

14% ® | don't know or |
wasn't here last year

9% | feel less
comfortable

m | feel more

63% 14% comfortable

| feel the same

“Perfect. Thanks so much”

“Not as cold”

“Don't change it please!”

“It used to be freezing in my office all the time.
Now | am just a little cold.”
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Existing Building Commissioning Effort at North End Zone [NEZ]

Results:

More reliable operation
Less energy waste
Good Value. Small cost with big benefit and short payback.
No significant comfort impact
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Building Optimization

_Chiller Plant

Normal Building Load
Distance 100 miles

22

§ E Chiller Plant Optimization

E,_ g improves the efficiency of the Chiller Plant Building
S = Saving energy by improving COP (kW/ton). Load

Building Load with Air Handler Optimization

Distance 60 miles

AHU Optimization

Air Handling System Optimization, improves the
efficiency and operation of the Air Handlers reducing
the load on both the Chiller Plant and Heating
System of the facility while reducing fan energy.
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The Foundation of the Optimization

True Optimization™

Optimize systems

You cannot optimize |
not just components

what you cannot measure 3 LAWS OF

OPTIMIZATION

Optimization must be
supported long term
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Building Static Pressure [ -0.010 in/wc | OAT 0AH WET BULB DEW POINT | |

o
Lab Unlt University of Texas at Austin BME AHU-2
VAV Health Data
S |M ll PreHeat Setpoint Room Humidity Supply Fan # VAV Hot
R | pHaTse 53.3 °F Room Humidity Stpt | 30.0 % Enabled i : # VAV Cold 0
Steam(2/3rd) | 0.0 9%| [ I PHATSP OE | s3.3°F Avg Room Humidity | 53.206 Status g # VAV Starved o
‘ 1 L SFanSPD 67.6 %
; SFankW K DSP 01
Cond. Return i _00%] i

OAH _ SF- 1
| 52.6 % RH | s; '::;:"‘""‘

Critical zones : ' DSP 02
AHU L. OE
Enable UPtimization gnapled 3099
CHWS i) SAT Setpoint DSP Setpoint
AHU-2
[EETERN [ on T [Enable T [T : w® [ 3 osre  [ommomme
Zone  Zone Temp. Zone Temp. , : CATSPOE N DSPSP OF | 1,000 infwe
Temp. Setpoint Error = S
LABVAV-1-3 | T3.8°F T35°F
LABVAV-1-4 | T2.5°F T2.0 °F
AHU Status
LABVAV-1-5 T2.2°F 72.0 °F - 7 ; ;
- | Simultaneou: Humidifier _Fan  Excessive  CHWV Static o . of Optimization ot Following Setpoints F('.a?lnl]:r; En(a)IEle Stale Data AHU Enable

AHUOccupied

| |
| |
| |
[Cevavis [ et ot Ohe (PR cptimand1s
| |
| |

[728°F [ 720°F [ Az | ---- [ No [ Stable [ Optimized | FollowingOESetpoints | Faise [Enable [LiveData iy
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Building Static Pressure OAT OAH WET BULB DEW POINT | |
University of Texas at Austin BEME Pumping

BME Tons BME HW MBH
3 To Chilled Water + [ 448Tons | [ 381kBTU/hr | &  ToHeatingHotWater g
Building System EME HVAC KW BME Steam Ib.hr. Building System
[ 1i7kw ][ 393Ib/hr | HHW Status
*caclulated* OEReady -

] 4§ )
DP Setpoint
OEReady - DPSP 5.0 psi

DPSP OE 5.0 psi

DP Setpoint Control DP

Zone Count | | Sum Zn Err Err Offset q
ol setpoint
DPSP OE DAT - Rezult 20D HWST 120.2 °F
87.0 °F 120.0 °F HWSTOE | 130.0 °F

13 i

Mo

From Steam
Distribution System

203 [

=

492 galimin é 25 galimin FQ

From Chilled Water From Steam
Distribution System CHWP1 Distribution System HHWP3
Speed 0.0 Y% Speed 37.5 %
KW 0.0 kw KW 0.2 kw
- .
” ek
CHWP2 HHWP4
Speed 33.6 % Speed 0.0 %
KW 1.3 kw KW 0.0 kw
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Actual Savings to Date

m CHW (ton-hr) | CHW Savings (%) | STM (lb) | STM Savings (%)

Apr-17 56,973 25% 203,252 25%
Mar-17 63,375 22% 186,556 23%

*Plus 214,200 gallons of water saved at chilled water plants
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