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HOW UT AUSTIN IS USING TERMIS REAL-
TIME DISTRIBUTION SYSTEM MODELING 
TO ENABLE INDUSTRY LEADING 
EFFICIENCY  

 SEEING IT IS BELIEVING IT – DEMO 

RESULTS, SAVINGS AND BENEFITS   

Purpose of Presentation  
 



UT Austin Energy Systems 

 100% power, heating and cooling requirements for 20 million sf 

and 150+ buildings – USD $50 Million Annual  

 Power Plant  

 135MW of on-site Combined Heat and Power         (62 MW 

Peak), 1.2 million lb/hr of steam generation (300K Peak) 

 Chilled Water  

 45,000 tons (157 MW) capacity in 4 plants,  33,000 tons 

(116 MW) peak 

 4 Million Gallon/36,000 ton-hrs TES Tank 

 + 15,000 tons (53 MW) to come online June 2016 

 + 5.5 Million Gallon/49,500 ton-hrs TES tank to come 

online June 2016 
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UT Austin Energy Systems 

 Vis Termis skræm dump aerial view med plants og rør 
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1 .        MANAGEMENT AND OPERATION 
 CHALLENGES 

2.  REAL-TIME HYDRAULIC AND 
 TEMPERATURE MODELING 101  

3. EXAMPLES OF USE – LIVE DEMO 

4. CONCLUSION AND NEXT STEPS 

 

Content of Presentation  
 



Management and Operation Challenges - 2007 

• Management: Do more with less – Need to build detailed in-house knowledge 
through availability of trustworthy forecasted, real-time and historical 
information; modeled and measured 

 

• Design: Static modeling based typically on design day only  

 

• Operation: No or very little information about the hydraulics and thermo 
dynamics of the distribution system – “black hole syndrome” 

 

• Control Strategy - Optimization: One single system pressure used for 
determining whether chillers to be brought on line or taken off line. Avoiding ’ 
hot or cold calls’ 

 

 

 

 

 

 

 

 



1 .        P R ES S U R E  O P T I M I Z AT I O N  ST R AT EGY  

2 .        D P  M EA S U R E M E N T S  F O R  T H E  P L A N T  C O N T RO L  

3 .        M O N I TO R I N G  M EA S U R E M E N T  AC C U R AC Y  

4 .        C S # 6  O P E R AT I O N  A N D  T ES  D I S PATC H  F LOW  

5 .        M O N I TO R I N G  O F  D I ST R I B U T I O N  SY ST E M  P R ES S U R ES  A N D  
 I D E N T I F I C AT I O N  O F  P R ES S U R E  I S S U ES  

6 .        M O N I TO R I N G  O F  VA LV ES ,  B LO C K AG ES  I N  T H E  
 D I ST R I B U T I O N  SY ST E M  S U C H  A S  A I R  B U B B L ES   

 

Management and Operation 
Challenges  



District Energy Plants and Buildings  Distribution system 

60 % 40 % 
 Investment 

Elimination of the ”black hole syndrome” 

SCADA 
? 



Management and Operation  
UT Austin – Accomplishments 2016 

• Management - Decision Support Information for all staff in the organization 
and externally – Monitor Wall, Desktop, Laptop, Tablets, Smart Devices 

 

 

 

 

 

 

 

 



• Design: Real-Time hydraulic and thermal modeling based on the full annual load profile 
and fast full perspective “What-If” scenarios.  

 

• Operation: Complete and detailed overview of the complete energy system: Generation 
+ Distribution + Utilization = Plants + Piping + Buildings. staging of plants and chillers on 
plants among others. 

 

 

 

 

 

 

 

 

 

Management and Operation  
UT Austin - 2016 

Priorities can 

be fixed or 

configured 

using formulas 

and 

measurements 



Management and Operation  
UT Austin - 2016 

• Control Strategy – Optimization: Dynamic set-points calculated by the Real-
Time hydraulic and thermal modeling based on forecasted loads enabling 
optimization of temperature, flow, pressures, velocities, pressure gradients, 
losses,  

 

 

 

 

 

 

Optimization 
method 

Period Method Network 
Requirement 

Termis 
Temperature 
Optimization 

24 or 48 
hours ahead 

• Dynamic Optimization 
• Minimizing costs via 

control of supply 
temperature 

Tuned model allowing 
simulation within defined 
period. 

Termis Pump 
Optimization 

Current time • Exhaustive search 
• Minimizing costs via 

dynamic control of pump 
set points 
 

Pumps in a tree structure 
or 
insignificant flow changes 
in loops due to changed 
pump head. 

Termis Return 
Temperature 
Evaluation 

Weeks, 
months or 
year 

• Semi-automatic 
• Warning for changing 

behavior  
• Qualifying service pipes 

 

Smart meters 
Tuned real time model 
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Real-Time Distribution System Hydraulic and 
Temperature Modeling - 101   

12 

Real-Time measurements  -  about 600 building, network and plant 
meters/sensors (P,T, Tons and Q among others) - Every 5 minutes 
import of measurements and simulation. 146 buildings in model – 
118 measured  

Model design and 

building 
TERMIS 

Model applications Available data 

Data Manager 

Engineering 

Operation & Maintenance 

Optimization 

Weather Forecast 

NRG Mpls Plant, Network 

and Building Historian 

AutoCad  Background 

Files 

Google Maps 



Use of Real-Time Hydraulic and Temperature 
Modeling  CWS Management and Operation 

 2007 – Offline model design, build and attempts to calibration 

 2008 -  Real-Time Implementation and Calibration  

 2009 – Distribution System Trouble Shooting, Identification of P, dP, T, dT and Q     

Instrumentation and Installation 

 2010 – Optimization Test, Study and Analysis. New Operation Strategy 

 2011 – Implementation of phase #1: P, T and Q optimization  

 2012 – Commissioning of use in the control room (CS#6) 

 2013 – Building pump information, Medical Center Feasibility Study 

 2014 – Load Forecasting Trial and Evaluation 

 2015 – Thin Clients and App Users  

 2016 – Expansion of the modeling system to include the new infrastructure i.e. Medical Center,

 Engineering Building, Plant CS#7, TES#2  
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Use of Real-Time Hydraulic and Temperature 
Modeling  CWS Management and Operation 

 Introduction to Live demo 

 Operator Dashboard 

 Metered dP vs calculated dP 

 Load Forecast for decision of production units 

 Engineering tools 

 Key Performance Indicators for Management and Operation 
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Operator Dashboard 
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 Designed for easy access to selected information.  

 Switching between graphical themes 

 Zoom to relevant areas 

 Turn on and off detailed data like specific data and 
flow direction arrows. 

 Access to trend curves and relevant Scada data 

 Access to selected lists of data like selected critical 
buildings, trends and pressure profiles 

 Generate reports like max / min values 

 Issue warnings in i.e. high / low velocity or unusual 
conditions 

 

 



Metered vs calculated 

 Meters has to be evaluated.  

 The value in it self is not always reliable even if it is 
within thresholds.  

 Compares to the model and also location to other 
meters. 

 Termis indicates if something has changed that we do 
not know of! 
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Load Forecast for decision 

 By use of historical load per building and outdoor wetbulb 
temperature and the current production Termis calculates the 
coming hours of expected demand. Is the max. load of a chiller just 
being violated may decide not having to turn it on. 
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As an engineering tool Termis can be used to: 

 Add new buildings 

 Add new pipes or resize pipes 

 Improve production dispatch 

 Plan work outages 

 Decide on pipes to close during renovation and how to supply 
buildings in affected areas 

 Identify stagnation points 

 Change production controls like dP and pumps running 

 Decide on what to renovate next based on a grade made up of 
both static (material, age…) and dynamic data (average velocity 
and pressure…) 

 

 

 

Engineering tool 
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KPI’s 

For management to check current status and for engineers to take 
decisions different KPI’s can be defined 

 Low dP at supply to buildings -> Hot calls 

 Low dT in buildings -> Increased pumping energy ($$) 

 Low dT AND high flow in buildings -> prioritizing who to address first  

 High velocity in pipes -> Energy loss ($$) 
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Results, Savings and Benefits (1) 

 Real-Time Model located two (2) main loop valves that upon opening the valves, we were able to 
immediately shut down two (2) 250 HP pumps; saving in total 500 HP  

 

 Identified building pumps "over pumping" and artificially raising the return pressure in a section of 
the loop, reducing the differential pressure between supply and return for other buildings in the 
area forcing those building pumps to also ”over pump.   Easy control setting change solved it. 

 

 Identified a building that had been flowing 200 gpm at a 9 degree delta T and due to a  building 
control issue the delta T dropped to 1 degree and the flow rate jumped to 1,800 gpm.  The problem 
was quickly  and easily solved significantly reducing the building pumps’ HP 

 

 Found that two new loop valves installed during the Chiller Station # 6 project had never been 
opened.   Remedying this reduced pumping power at station 6 by approximately 100 HP.  

 

 Identified instrumentation issues. 

 

 Back-bone for the feasibility study and design of the Medical Center, College of Business, 
Engineering Building Complex new infrastructure 
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Results, Savings and Benefits (2) 

 

 Is used with great success to plan loop outages such that a minimum number of customers are 
affected. Example:  Modeling several different approaches to a recent loop shut down identified a 
chiller/valve combintation that  completely mitigated all of the issues that had arisen during a 
previous outage for the same section of line! 

 

 As an aside, TERMIS technical support is very effective and their support is excellent.  As identified 
needs, and "nice to haves” REO/SE has been very responsive in adding new features and solving 
problems as they arise. 

 

 Total pumping energy savings thus far is estimated at approximately 1,100 HP increasing delta T by 
having the model calculate the critical dT points .  

 

 Providing the decision making information to move towards a ”zero dP” optimization and operation 
strategy.  

 Contributed to $1,000,000+ in annual savings giving TERMIS a simple payback 
of less than 6 months 
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Next steps 

 2016 – Expansion of the modeling system to include the new infrastructure i.e. 

Medical Center, Engineering Building, Plant CS#7, TES#2  

 2016 – What-If scenarios for preparation of operation of the expanded infrastructure 

 2016 – Roll-out of UT Austin Staff User Access 

 2016 – Commissioning of the Load Forecaster 

 2016 – Pressure optimization study including the building pumps and trial of dynamic 

set-point for P and T 

 2016 – Expansion of the modeling system to serve the Building Energy Management 

Portal with real-time distribution system information 
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Questions? 
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“Day-to-Day Chilled Water System Management and Operation 
Using Real-time Distribution System Hydraulic and Temperature 

Modeling”  
 

Thank you! 
 

Ryan L. Thompson, P.E. 
Ryan.Thompson@austin.utexas.edu 

Janus H. Christiansen, P.E. 
Janus.Christiansen@schneider-electric.com 

Thomas S. Lund-Hansen, P.E. 
energyoptimizationefficiency@gmail.com 


