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Utilities on the Texas Tech University Campus
Accomplished by the Texas Tech Team

The Logical Next Step

utiliVisor Southwest

Next Steps for Texas Tech University as a Result of the

Detailed Monitoring



Texas Tech University Utilities provides steam, chilled water,
compressed air, and treated water to:
« Texas Tech Campus

Texas Tech Health Sciences Center

. University Medical Center
Mission

The Texas Tech University Museum
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Utilities on the
Texas Tech
main Campus

utiliVisor™

Campus Building Menitorin:

I C! Control System
[777] Contech Caontrol System
CHW BTU Meter

Electric Meter

Steam Flow Meter
Condensate Flow Meter
Domestic Water Mater

CHAC

(Cooling Capacity = 9,000 tons
Boiler Capacity = 160,000 lbs/hr |

o,

Central Heating and Cooling Plant
CHACP 1

Cooling Capacity = 20,000 tons
Boiler Capacity= 500,000 Ibs/hr




Central Heating and Cooling Plant (CHACP) # 1

CHACP | was constructed in 1967 and has since gone through two major
expansions. The first was in 1974 when Boiler #3, Chiller #3 and cooling
towers #3 & #4 were added to increase the capacity of the plant. The

second was in 1999 when Chiller #4 was added as well as four additional

Cooling Tower Cells to further increase the cooling capacity of the plant.




Central Heating and Cooling Plant (CHACP) # 2

 CHACP Il was constructed in 1974 to
provide steam and chilled water for heating
and cooling services to the Texas Tech

University Health Sciences Center and the

University Medical Center




Brandon Station, Co-Generation Plant

* The plant is attached to a simple cycle

cogeneration plant, that when ran,

supplies up to 40,000 pph of steam for

free.

The plant and campus are attached to
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local utility company. F
Texas Tech does not currently pay a B I’;
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demand charge.




* Training of operations engineers. Texas Tech
University has taken a ground up and long-term
approach to enhancing our operations team;
which has been one of the main keys to our

Keys to

Co)r/ﬂinued SUCCESS.

Success with _ L _ _

the Texas « Extensive training for instrumentation personnel
Tech was performed to allow in-house tuning and
University programming changes.

Campus

« Leveraging the systems in place to document
and track successes has motivated the team
for continued growth.




* In 2015, Texas Tech University agreed to a 3-year
performance contract with TDIndustries, a licensee of
utiliVisor to provide continuous energy oversight to the
plants.

* Due to the complexity of the two systems, Texas Tech
University and TDl/utiliVisor agreed on a one-year
period to establish the plants actual operating
baselines.

« Within 9 months, utiliVisor established the baselines
and began providing recommendations.

« TDI/utiliVisor met the performance contract requirements
ahead of the required time, and to date, the energy
savings has surpassed $2.2M.

« Aligned with Texas Tech University’s goals; utiliVisor
continues to identify issues and increase plant reliability
and efficiency.

Next Steps
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Accomplished by the Texas Tech University Operations Team - CHACP

Efficiency

Plant Retrofit Texas Tech University s224 main street - Lubbock, TX 79409 [ < |
I n S p rI ng Of 20 1 6 J tWO 3 1 OO ton F1 Total Flant Tons F1CHW OUT F1 Elec Cost/Ton-MHr F1 5tm Cost/Ton-Mr TTU #/kWh TTU $/MMBETU
eleCtriC Chi”ers replaced on inefﬁcient 2,657.28 Tons 44.15 Deg. F $500.04 $500.04 77.43 in 77.43 in

steam turbine centrifugal chiller:

« Electric and Gas Energy Sources may
be chosen based on pricing

« Smaller units allow for more efficient use
of cooling capacity when lower volumes
of chilled water are required.

 Lower Reduced maintenance costs

* Quick startup

* Reduction of installation cost; versus
another steam chiller

« Aligned with Texas Tech University’s
sustainability efforts 10
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2000 - 2019 Texas Tech University Central Plant #1 and campus KBTUs/GSF
m Campus KBTU/GSF ™ Plant KBTUs/GSF production
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019



The Logical Next Step — Implementation of utiliVisor Southwest

Holistic Approach
Complete audit and analyzation of CHACP 1+ CHACP 2
and campus distribution.

IR

Unique Site Conditions

= The unique conditions of each site are addressed
@@ including equipment constraints / challenges, people,
and capital requirements.
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CHILLER #3A . .. ww  CHILLER #3B

3)\ Patented Technology & Customized Analytics

utiliVisor’s patented technology is supported with
engineering expertise from our Operations Center.

Continuous Energy Oversight from our

Operations Center
Consistent monitoring of systems and data ensure
$ performance goals are met and new savings
u opportunities are realized even in an ever-changing
environment.



Our Process

Operations Center

Data Flow m m m
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CHACP 1 & CHACP 2 Control Centers

Central Plant 1 /’_/—77 /——/_77
Central Plant 2 ¢ — -@ ++ ,J &

TTU Firewall

Texas Tech University Equipments &
Controls Systems export one-way data

A 4

A 4

Administration & Billing
Campus Buildings

utiliVisor Database Data Extracts
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Remote Museum Plant
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Remote FBRI Plant
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Remote Access from Anywhere



Deliverables

A_CHACP 1 & CHACP 2

3224 Main Street - Lubbock, TX 79409

Lubbock. TX Relative Humidity WetBulb Temp P1 Total Electric Chiller P1Total Steam Chiller  TTU Electricity Rate (S/kWh)

Cost/Ton Hr. Cost/Ton Hr.

+ +

+ - 8

+ o Bl Texas Tech University

+|* = P1 Total Plant T 1 CHw ouUT P1 Elec Cost/Ton
+ = 3,404.60 Tons 43.78 Deg.F $493.51
i [ Energy Plant

Energy Plant Matrix

Oversight

$493.51 81.48 in 81.48 in
1271772019 1250 PM

qgi% Plant Analysis
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Texas Tech University 3224 main street - Lubbock, Tx 79403 [ < |

P1 Total Plant Tons #1 cw ouT P4 Bl CostrTonr #1 Sem CostTon e T siwn T sty

3,339.31 Tons 43.93 Deg.F $496.91 $496.91 81.39in 81.39in

121772019 @ 1255 PM
(1 hour)
121772019 @ 1255 PM
Predicted (1 HR) Max (Today) Time of Max
Operations -
Efficiency % Load Change Strategy

Turn OFF Chiler




Energy Conservation Measures and Savings

Carrier Minimum Speed Savings

ting the incr

20

30

20

Dec4

Dec6 Decg

P1 CH-3E VFD Speed

Dec10

P1 CH-3W VFD Speed

Stats

Average

Minimum

Mon December 16, 2019 12:40 pm
@ P1 CH-3E VFD Speed: 65.50 %
P1 CH-3W VFD Speed: 66.10 %

Dec 12

Dec 14




P2 CH-2 Turbine Speed RPM vs. P2 CH-2 Tons (3,000 Ten) Ton:

Year

Energy Conservation Measures and Saving -

P2 CH-2 CWS TEMP F
80 oy

55

. 2 : _[1,848 Tons (Turbine speed = 5,500 RPM)
P2 CWS Temp/CT kW vs. Turbine Speed : ? : = 10,200 Ibs/stm with CWS Temp of 73 Deg.F

e

From: Chris Angerame

Subject: P2 CWS Temp/CT kW vs. Turbine Speed "™
Date: 12/17/2019 1:42 PM C5T oo
Attachment: TTU_P2 Tennage vs. Turbine Speed.pdf ﬁ 4900
-
%1&:1:-
Afternoon All, %”
| will be sending an agenda for tomorrow's meeting shortly but wanted to discuss the elevated condenser ;_"“""
water supply temperatures in P2. 3‘”‘"‘
1. Are all three cells receiving CW Flow or just CT-17 "
2. Even though we are showing CT Fan speed, all kWs have been recording 0 kWh. We are determining fan 4300
status by kW and not speed (can you confirm if this is correct). 200
3. At the current tonnage (coupled w/ the increased CWS temperatures) you will notice the turbine speed oo 11,848 Tons (Turbine speed = 3,900 RPM)
is maintaining much higher RPMs compared to previous ops. CHACP 1 2 F000 ouluiey Wit OIS Tomp 30 Dt
4, The Hot Gas Bypass appeared to have opened at ~50% Load (even though the speed was uh|| _,i,5,9.f A 500

has the minimum speed (3,700 RPM) been adjusted for safety reasons? At this particular | Dts Anslyse 3800

expect the RPM around 3,900 RPM (please refer to the attachment). 3700 - . . ! : ! U‘I'i“ViSOI"
5. At similar OAWBTs we would only expect the CT kWh to increase by ~50 kWh (breakpoint [ESarymmees
3600 3800 4000

New Graph

800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400
P2 CH-2 Tons (3,000 Ton) Ton:

rbine Speed 5,372.93 I

Regards,
Chris Angerame

RPN

P2 CH-2 COW DP 2.01 PSi{d)

ETTU P2 Tonnage vs. Turbine Speed.pdf

P2 CH-2 OWS TEMP 71.10 Deg. F I

Maximum

Click here to reply.

P2 CH-2 HGBV % Open 1456

P2 CH-2 Tons (3,000 Ton) 1,863.45
Tans

2 Turbine Speed 5.491.08

P2 CH-2 CW DP 2.74 PSi(d
P2 CH-2 WS TEMP 76.19 Deg. F I

Minimum

P2 CH-2 HGBY % Open D.00 % 16

P2 CH-2 Tens (3,000 Ton) 1,254.76 I

P2 CH-2 HGBV % Open P2 CH-2 Tons (3,000 Tan) P2 CH-2 Turbine Speed

P2 CH-Z CWS TEMP



Energy Conservation Measures and Savings

= A__CHACP II & CHACP 2 3224 Main Street - Lubbock,

Data Analysis

.~ recast Tonnage W/ . 7/11/2019 11:59 PM

Updated P1 Forecast Peak X

dan

n, I am tryi

Thu july 11, 2019 4:00 pm

« OAT (forecast) - DarkSky: 89.37 Deg. F
OAWBT (Forecast) - DarkSky: 69.10 Deg. F

# P1 Forecast Tonnage-Base: 7,843.01 Tons

* P1 Forecast Tonnage-Peak: 9,553.48 Tons

Juig Bam 4pm 4pm Jui 11 8am 4pm

OAT (forecast) - DarkSky OAWRBT (Forecast) - DarkSky P1 Total Plant Tons P1 Forecast Tonnage-Base
P1 Forecast Tonnage-Peak




* University leadership recognized that real optimization
would require detailed monitoring and engineering oversight

» Texas Tech University wanted to leverage the experienced
and detailed engineering staff; while simultaneously growing
the knowledge of their team with the collaboration of a third

party.
* Leverage the Investment in the existing equipment and
systems

Next Steps

* Implement a predictive element

« Accurately cost justify and show real metered paybacks on
plant projects

« Centralize meter collection process

* Provide greater transparency and visualization of energy
consumption



Thank You

Garry (Don) Moore
Associate Managing Director
Texas Tech University

T+ 806 834 1532
Email Gary.Moore@ttu.edu

Ken Scheepers

Director

Energy Advisory Services
TD Industries

T+ 972-896-0397
Email

Ken.Scheepers@TDIndustries.com
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