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2013 

Chilled 
Station 6 
(CS6) 

2008 

• Real Time Hydraulic 
Modeling system for 
six (6) miles of chilled 
water infra-structure. 

• Optimization of CS6 

• TES1 
• Campus chilled water 

plant coordination 
and optimization 

2009 

2010 

2011 

2012 2014 

2015 

2016 

2017 

Gas Turbine 10 
and new heat 
recovery steam 
boiler 

TES1 
optimization 

JJ Pickle 
HPCF data 
center; 
chilled water 
plant and 
TES system 

Cooling Station 7 
(CS7), HS7, and 
TES2 design 

CS7, HS7, 
and TES2 
construction 

• Building 
optimization 

• CS7, HS7, and TES2 
commissioning 

 

Total Campus 
optimization 

Building a First Class Operation – highest reliability, highest efficiency, and highest level of service 
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• 15.3 million square ft with 160 buildings 
• 2.4 million sq ft of immediate growth 
• Peak load ≈ 65 MW typically in September, approximately 25 to 27 MW of this 

support Campus Chilling Stations 
• Average annual load is approximately 41 MW 
• Annual chilled water delivered to campus – 156 million ton-hours 
• Peak chilled water load of 31,000 tons 
• Peak cooling station demand measured at 27.7 MW 
• Annual Power consumed to produce chilled water – 113 million kWh 
• Annual “Auxiliary” Power to chilling stations – 34 million kWh 
• Total Chilled Station usage = 147 million kWhs/yr 
• Annual average chilled water efficiency > 0.94 kW/ton 
• Campus annual steam usage 750 million lbs 
• Campus peak steam usage at 220,000 lb per hour 

 

UT Austin’s Pre 2008 Campus 
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Chilling Station No. 6 (CS6) 
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Gas Turbine 10 

• General Electric Aeroderivative 

• LM2500+G4 DLE 

• Unit Net, KW – 32,000 

• Heat Rate – 9084 BTU/KW-HR, LHV 

• Generator Brush – BDAX 71-193ERH TEWAC 

• Generator Output – 12kV, 60 Hz 

• GTG Load down to 75% 

• NOx: 25 PPMVD @ 15% O2 

• CO:  25 PPMVD @ 15% O2 

• Post Combustion NOx:  5 PPMVD @ 15%O2 
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TES1 and Campus Chilled Water  
Coordination and Optimization 
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Chilling Station No. 7 (CS7) 

Network Connection

CHWP7.6 VFD 

SIX (6) CHILLED WATER PUMPS

450 HP, 6000 GPM, 250 FT HD, 

87.5% PUMP EFFICIENCY, 1800 

RPM, 17.375" IMPELLER 

GOULD  3410 10x12-17

CH7.6CHWFLO

AV

2500-TON 

VARIABLE 

SPEED YORK 

CHILLER #7.5

Network Connection

CH7.2 VFD

Network Connection

CH7.3 VFD

Network Connection

CH7.4

Network Connection

CH7.5

2500-TON 

VARIABLE 

SPEED YORK 

CHILLER #7.6

Network Connection

CH7.6

2500-TON 

VARIABLE 

SPEED YORK 

CHILLER #7.2

2500-TON 

VARIABLE 

SPEED YORK 

CHILLER #7.3

2500-TON 

VARIABLE 

SPEED YORK 

CHILLER #7.4

DESCRIPTION

CHILLER PLANT CHILLED WATER CONTROLS DIAGRAM 

TITLE

UNIVERSITY OF TEXAS CHILLING STATION 7

DRAWN BY

J. OHM

DATE

01/25/2016

PAGE

1 OF 5

SCALE

None

REVISEDFILENAME

UT_Austin_CS7_Controls_Diagram_v1

Optimum Energy

True Optimization™  starts here.

Network Connection

CH7.1 VFD

2500-TON 

VARIABLE 

SPEED YORK 

CHILLER #7.1

CH7.6CHWVLV

AV

CH7.6CHWSTS

AV

CH7.6CHWRTS

AV

SIX (6) YORK YKZQZ4K7-DJG 

VARIABLE SPEED CHILLERS

1540 KW, 231 RLA, FLE 0.616 kW/ton

EVAP: 55/39°F @ 3735 GPM & 11.0' PD

Min:  2407 GPM, Max:  8427 GPM

LEGEND

Automatically Operated Valves

Normally Closed Manual Shutoff Valves

Heating Hot Water Piping

Check Valve

CHWST

AV

*See Condenser Water Drawing for 

Chiller Points Required

Network Connection

CHWP7.5 VFD 

Network Connection

CHWP7.4 VFD 

Network Connection

CHWP7.3 VFD 

Network Connection

CHWP7.2 VFD 

Network Connection

CHWP7.1 VFD 

CH7.1CHWFLO

AV

CH7.1CHWVLV

AV

CH7.1CHWSTS

AV

CH7.1CHWRTS

AV

CH7.2CHWFLO

AV

CH7.2CHWVLV

AV

CH7.2CHWSTS

AV

CH7.2CHWRTS

AV

CH7.3CHWFLO

AV

CH7.3CHWVLV

AV

CH7.3CHWSTS

AV

CH7.3CHWRTS

AV

CH7.4CHWFLO

AV

CH7.4CHWVLV

AV

CH7.4CHWSTS

AV

CH7.4CHWRTS

AV

CH7.4CHWFLO

AV

CH7.4CHWVLV

AV

CH7.4CHWSTS

AV

CH7.4CHWRTS

AV

CHWRT3

AV

595-TON YORK 

HEAT PUMP 

CHILLER #7.1

Network Connection

HPC7.1

HPC7.1HHWVLV

AV

HPC7.1CHWVLV

AV

HPC7.1CHWSTS

AV

HPC7.1CHWRTS

AV HPC7.1HHWRTS

AV

HPC7.1HHWFLO

AV

CH7.1CHWFLO

AV
HPC7.1HHWSTS

AV

TWO (2) CHILLED WATER BOOSTER PUMPS
25 HP, 3200 GPM, 20 FT HD, 69% PUMP 

EFFICIENCY, 1180 RPM, 10.875" IMPELLER

Network Connection

CHWBP7.1 VFD 

Network Connection

CHWBP7.2 VFD 

HPCCHWSTS

AV

HPCCHWSTP

AV

THERMAL 

ENERGY 

STORAGE (TES) 

TANK

TESTEMPx

AV

Typical of 39 
temperature sensors

TESST

AV

TESRT

AV

HPCCHWV

AV

Network Connection

TESP2.1 VFD 

Network Connection

TESP2.2 VFD 

Network Connection

TESP2.3 VFD 

Network Connection

TESP2.4 VFD 

TESVLV3-1

AV

TESCHWLVLV

AV

TESCHWEVLV

AV

TESVLV3-2

AV

CHW Return

TESVLV1-1

AV

TESVLV1-2

AV

TESVLV2-1

AV

TESVLV2-2

AV

TESVLV4-1

AV

TESVLV4-2

AV

TESCHWRFLO

AV

TESCHWSFLO

AV

P

CHWSP

AV

CHWRT

AV

P

CHWRP

AV

CHWRT2

AV

P

CHWRP2

AV

YORK CYKKPKPP8G4-CVCVG 
HEAT PUMP CHILLERS 

926 KW, 1440 RLA, FLE 1.56 kW/ton 
COLD: 46.5/39°F @ 1872 GPM & 4.1' 
PD, 1 PASS (1,446 GPM MIN / 5,785 

GPM MAX)
HOT: 130/155°F @ 816 GPM & 6.1' 
PD, 2 PASS (668 GPM MIN / 2,600 

GPM MAX)

TESST2

AI

TESST3

AI
FOUR (4)

TES CHILLED WATER 

PUMPS

450 HP, 6000 GPM, 250 

FT HD, 87.5% PUMP 

EFFICIENCY,

1800 RPM, 17.375" 

IMPELLER

GOULD 3410 10x12-17

TESPDP

AV
DP

POINT DESCRIPTION

VFD POINTS

(Required Points)

TYPE

VFD Start/Stop BV

VFD Status BV

VFD Reference Frequency AV

VFD kW AV

CHW Supply

CHWFLO

AV
CHWFLO2

AV

CHWBPV

AV

Chilled Water Piping
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Chilling Station No. 7 (CS7) 

LEGEND

Condenser Water Piping

Automatically Operated Valves

Normally Closed Manual Shutoff Valves

Check Valve

2500-TON 

VARIABLE 

SPEED YORK 

CHILLER #7.4

Network Connection

CH7.4 VFD

Network Connection

CH7.3 VFD

 Cooling Tower #7.4

CT7.4EVLV

AV

Network Connection

CT7.4Fan VFD 

 Cooling Tower #7.3

CT7.3EVLV

AV

Network Connection

CT7.3Fan VFD 

Network Connection

CH7.5 VFD

CT7.4LVLV

AV

CT7.3LVLV

AV

FOUR (4) COOLING 
TOWERS

250 HP, 15000 GPM/CELL, 
93°/83° @ 78 WB, 27' PD
4,950 GPM MIN FLOW

DESCRIPTION

CHILLER PLANT CONDENSER WATER CONTROLS DIAGRAM 

TITLE

UNIVERSITY OF TEXAS CHILLING STATION 7

DRAWN BY

J. OHM

DATE

01/25/2016

PAGE

1 OF 5

SCALE

None

REVISEDFILENAME

UT_Austin_CS7_Controls_Diagram_v1

Optimum Energy

True Optimization™  starts here.

POINT DESCRIPTION

VFD POINTS

(Required Points)

TYPE

VFD Start/Stop BV

VFD Status BV

VFD Reference Frequency AV

VFD kW AV

Network Connection

CH7.6 VFD

Network Connection

CH7.2 VFD

Network Connection

CH7.1 VFD

CH7.1CDWVLV

AV

 Cooling Tower #7.1

CT7.1EVLV

AV

Network Connection

CT7.1Fan VFD 

CT7.1LVLV

AV

 Cooling Tower #7.2

CT7.2EVLV

AV

Network Connection

CT7.2Fan VFD 

CT7.2LVLV

AV

SIX (6) CONDENSER 

WATER PUMPS

300 HP, 9000 GPM, 110' 

HD,  85.5% PUMP 

EFFICIENCY, 1200 

RPM, 17" IMPELLER, 

GOULD 3498 16x18-

18S/6V

AV

CT7.1LWT

AV

CT7.4LWT

AV

CT7.3LWT

AV

CT7.2LWT

AV

CT7.4FLO

AV

CT7.3FLO

AV

CT7.2FLO

AV

CT7.1FLO

CH7.1CDWRTS

AV

CH7.1CDWSTS

AV

CH7.1CDWFLO

AV

CH7.2CDWVLV

AV

CH7.2CDWRTS

AV

CH7.2CDWSTS

AV

CH7.2CDWFLO

AV

CH7.3CDWVLV

AV

CH7.3CDWRTS

AV

CH7.3CDWSTS

AV

CH7.3CDWFLO

AV

2500-TON 

VARIABLE 

SPEED YORK 

CHILLER #7.3

2500-TON 

VARIABLE 

SPEED YORK 

CHILLER #7.2

2500-TON 

VARIABLE 

SPEED YORK 

CHILLER #7.1

CH7.4CDWVLV

AV

CH7.4CDWRTS

AV

CH7.4CDWSTS

AV

CH7.4CDWFLO

AV

CH7.5CDWVLV

AV

CH7.5CDWRTS

AV

CH7.5CDWSTS

AV

CH7.5CDWFLO

AV

CH7.6CDWVLV

AV

CH7.6CDWRTS

AV

CH7.6CDWSTS

AV

CH7.6CDWFLO

AV

2500-TON 

VARIABLE 

SPEED YORK 

CHILLER #7.5

2500-TON 

VARIABLE 

SPEED YORK 

CHILLER #7.6

Network Connection

CDWP7.1 VFD 

AV

CDWRT2

TYPICAL OF SIX (6) YORK YKZQZ4K7-DJG 

VARIABLE SPEED CHILLERS

1540 KW, 231 RLA, FLE 0.616kW/ton

COND Des: 85/94.3°F @ 7500 GPM & 26.2' PD

Min CDW Flow:  3950 GPM

Max CDW Flow:  10978 GPM

P

CDWRP2

AV

Network Connection

CDWP7.2 VFD 

Network Connection

CDWP7.3 VFD 

Network Connection

CDWP7.4 VFD 

Network Connection

CDWP7.5 VFD 

Network Connection

CDWP7.6 VFD 

AV

CDWRT

P

CDWRP

AV

P CDWSP

AV
P

CDWSP2

AV

POINT DESCRIPTION

CHILLER POINTS

(Required Points)

TYPE

Chiller Start/Stop (BOP) BV

Total Chiller kW

Chiller Alarm (BOP)

Chiller % Motor Current AV

Chilled Water Supply Setpoint Adjust

Chilled Water Supply Temperature AV

Chilled Water Return Temperature

Entering Condenser Water Temperature

Condenser Refrigerant Pressure

Condenser Refrigerant Temperature

VGD Position AV

Leaving Condenser Water Temperature

Evaporator Refr igerant Pressure

Evaporator Refr igerant Temperature

VFD Output Frequency AV

Chiller State

AV

AV

AV

AV

AV

AV

AV

AV

AV

BV

AV

Compressor Discharge Temperature AV

Compressor Surge Count AV

Compressor Motor Status BV

Chiller Cycling Fault Msg AV

Chiller Warning Fault Msg AV

Chiller Available (BOP) BV

Condenser Refrigerant Level Setpoint AV

Chiller Active Current Limit AV

Chiller Safety Fault Msg AV

Condenser Refrigerant Level AV

Chiller IGV position / Vane Position AV

OADB

AV

OAH

AV

OAWB

AV
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Heating Station No. 7 (HS7) 

595-TON YORK 

HEAT PUMP 

CHILLER #7.1

Network Connection

HPC7.1

HPC7.1HHWVLV

AV

LEGEND

Chilled Water Piping

Automatically Operated Valves

Normally Closed Manual Shutoff Valves

Heating Hot Water Piping

Check Valve

DESCRIPTION

CHILLER PLANT HEAT PUMP CHILLERS CONTROLS DIAGRAM 

TITLE

UNIVERSITY OF TEXAS CHILLING STATION 7

DRAWN BY

J. OHM

DATE

01/25/2016

PAGE

1 OF 5

SCALE

None

REVISEDFILENAME

UT_Austin_CS7_Controls_Diagram_v1

Optimum Energy

True Optimization™  starts here.

POINT DESCRIPTION

VFD POINTS

(Required Points)

TYPE

VFD Start/Stop BV

VFD Status BV

VFD Reference Frequency AV

VFD kW AV

HPC7.1CHWVLV

AV

HPC7.1CHWSTS

AV

HPC7.1CHWRTS

AVHPC7.1HHWRTS

AV

TYPICAL OF FOUR (4) 
DISTRIBUTION HOT 

WATER PUMPS
50 HP, 1020 GPM, 108 FT 

HD, 78% PUMP 
EFFICIENCY, 1800 RPM, 

13.0" IMPELLER

Network Connection

HWBP7.2 VFD 

Network Connection

HWBP7.1 VFD 

HPC CHW 

SUPPLY 

(SERIES)

HPC CHW

SUPPLY 

(PARALLEL)

POINT DESCRIPTION

HEAT RECOVERY CHILLER POINTS

(HPC7.1)

(Required Points)

TYPE

Condenser Refrigerant Pressure

Leaving Condenser Water Temperature

Chiller Start/Stop BV

Chiller Status

Chiller Alarm/Fault Message

Hot Water Supply Set Point Adjust

Chilled Water Supply Temperature

LS Compressor kW

Chilled Water Return Temperature

Entering Condenser Water Temperature 

Evaporator Refrigerant Pressure

BV

AV

AV

AV

AV

AV

AV

AV

AV

AV

HHW SUPPLY 

HEADER

HPC7.1HHWFLO

AV

CH7.1CHWFLO

AV
HPC7.1HHWSTS

AV

TWO (2) HOT WATER BOOSTER PUMPS
20 HP, 1750 GPM, 35 FT HD, 79% PUMP 

EFFICIENCY, 1200 RPM, 11.125" IMPELLER

BLRPDP

AV

HHWST

AV

DP

TWO (2) CHILLED WATER 
BOOSTER PUMPS

25 HP, 3200 GPM, 20 FT HD, 69% 
PUMP EFFICIENCY, 1180 RPM, 

10.875" IMPELLER

Network Connection

CHWBP7.1 VFD 

Network Connection

CHWBP7.2 VFD 

Network Connection

HWP7.1 VFD 

Network Connection

HWP7.2 VFD 

Network Connection

HWP7.3 VFD 

Network Connection

HWP7.4 VFD 
BOILER-7.1
Boiler HP

BLR7.1HHWFLO

AV

BLR7.1HHWST

AV

BLR7.1HHWVLV

AV

BLR7.1HHWRT

AV

THREE (3) UNILUX BOILERS 
BOILER 7.1 - 7.3

14,470,000 Btu/hr input
12,300,000 Btu/hr output

HHW: 135/175°F @ 15 Ft PD 
Nat Gas: 14,470 CFH

85% Eff

BOILER-7.2
Boiler HP

BLR7.2HHWFLO

AV

BLR7.2HHWST

AV

BLR7.2HHWVLV

AV

BLR7.2HHWRT

AV

BOILER-7.3
Boiler HP

BLR7.3HHWFLO

AV

BLR7.3HHWST

AV

BLR7.3HHWVLV

AV

BLR7.3HHWRT

AV

Network Connection

BLRP7.3 VFD 

Network Connection

BLRP7.2 VFD 

Network Connection

BLRP7.1 VFD 

POINT DESCRIPTION

BOILER POINTS

(BLR7.1)

(Required Points)

TYPE

Stack Temperature

O2 Value (%)

Boiler Start/Stop BV

Boiler Status

Boiler Fault 

Leaving Boiler Water Set Point

Boiler Firing Rate (%)

Leaving Boiler Water Temperature

Ambient Temperature 

Boiler Efficiency (%)

BV

BV

AV

AV

AV

AV

AV

AV

AV

Network Connection

BLR7.1

Network Connection

BLR7.2

Network Connection

BLR7.3

HHWRT2

AV

BLRWSP

AV
P

HHWSP

AV

P

BLRWST

AV

HHWFLO

AV
HWPDP

AV

DP

HHWRT

AV

HHWRP

AV

P

Combustion Fan VFD SPD

Combustion Fan Status BV

AV

HHW RETURN 

HEADER

HS Compressor kW AV

LS Compressor VFD SPD AV

HS Compressor VFD SPD AV

LS Compressor PRV Position AV

HS Compressor PRV Posit ion AV

Refrigerant Level AV

Refrigerant Level Set Point AV

LS Compressor Motor FLA % AV

HS Compressor Motor FLA % AV

Chilled Water Supply Set Point Adjust AV

Chiller Mode (Chiller/Heat Pump) AV

LS Refrigerant Discharge Temperature AV

HS Refrigerant Discharge Temperature AV

Condenser Refrigerant Sat. Temperature

Evaporator Refrigerant Sat. Temperature

AV

AV

Interstage Refrigerant Sat. Temperature AV

Stage Mode (Single/Double) AV

Gas Flow AV

HPC CHW 

RETURN

HPCCHWV

AV

YORK CYKKPKPP8G4-CVCVG HEAT PUMP 
CHILLERS 

926 KW, 1440 RLA, FLE 1.56 kW/ton 
COLD: 46.5/39°F @ 1872 GPM & 4.1' PD, 1 
PASS (1,446 GPM MIN / 5,785 GPM MAX)

HOT: 130/155°F @ 816 GPM & 6.1' PD, 2 PASS 
(668 GPM MIN / 2,600 GPM MAX)

HWBPDP

AV
DP

TYPICAL OF THREE (3) 
PRIMARY HOT WATER 

PUMPS
20 HP, 1179 GPM, 35 FT HD

OADB

AV

OAH

AV

OAWB

AV
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0.80 
 0.78  

 0.72   0.71  

 0.64  
 0.62   0.62  

 0.64  

 0.400

 0.500

 0.600

 0.700

 0.800

 0.900

 1.000

2008 2009 2010 2011 2012 2013 2014 2015

kW/ton 

Chilling Station Performance 
2008 - 2015 

 Monthly Average
kW/Ton
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+21% 

-14% 

11 

Makes Chillers 
More Effective 

Less Steam  
Used to Remove 

Humidity 



-5% 

-21% 

2.4 Million More Square Feet 

12 

Less Cooling 
Needed 

Less MW to 
Cooling 
Needed 
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8,000,000

10,000,000

12,000,000

14,000,000

16,000,000

18,000,000

20,000,000

0

1,000

2,000

3,000

4,000

5,000

6,000

7,000

Campus Area  
Served 

MMBTU’s 
x 1000 

Effects of Utility Improvements 
 on Total Annual Fuel Use    

62% 

87% 

Return to 1976 Fuel Levels 
 

9 million sf vs. 17.7 million sf 
184 million kWh vs 342 million kWh 

 

42% 
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CO2e Avoided = 862,000 tons 
Cumulative 

Gas Savings 1996 vs 2014  

12,211,000 MMBTU 

Cumulative 

40%

50%

60%

70%

80%

90%

100%

0.170

0.220

0.270

0.320

0.370

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Efficiency MMBTU/CSF Utility Plant Performance 

Power Plant Fuel
(MMBTU/CSF)
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2016 and Beyond - 
Efficiency and Optimization 

• Manage the large amount of data in a manner that is manageable through graphics, 

efficient management of data historians, trending and modeling of energy systems.  

• Since the plants are producing at such a high level of efficiency,  the challenge with our 

Campus is that it is experiencing an unprecedented level of growth in an environment 

where the operational budget is not growing as the same rate. So to stretch the existing 

investment in plant efficiency we need to leverage it by improving the demand side.  We 

are developing a methodical  portfolio management process to do it and what will 

hopefully be an in-house ESCO.  



16 

 
• 15.3 million square ft 
• 2.4 million sq ft of immediate growth 
• Peak load ≈ 65 MW, approximately 25 to 27 MW of this 

supports Campus Chilling Stations 
• Average annual load is approximately 41 MW 
• Annual chilled water delivered to campus – 156 million 

ton-hours 
• Peak chilled water load of 31,000 tons 
• Peak cooling station peak demand measured at 27.7 

MW 
• Total Chilled Station usage = 147 million kWhs/yr 
• Annual average chilled water efficiency > 0.94 kW/ton 
• Campus annual steam usage 750 million lbs 
• Campus peak steam usage at 220,000 lb per hour 

 

UT Austin’s Pre 
2008 Campus 

 
• 17.7 million square ft 
• 1.8 million sq ft of immediate growth 
• Peak load ≈ 58.7 MW, approximately 19 to 21 MW of 

this supports Campus Chilling Stations 
• Average annual load is approximately 37.9 MW 
• Annual chilled water delivered to campus – 129 

million ton-hours 
• Peak chilled water load of 30,200 tons 
• Peak cooling station peak demand measured at 21.2 

MW 
• Total Chilled Station usage = 82.5 million kWhs/yr 
• Annual average chilled water efficiency 0.64 kW/ton 
• Campus annual steam usage 719 million lbs 
• Campus peak steam usage at 226,000 lb per hour 

 

UT Austin’s 
2015 Campus 
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Questions & Comments 

Ben Erpelding, P.E.  
Chief Technology Officer 
Optimum Energy 
619-417-9984  
ben.erpelding@optimumenergyco.com 

Mike Manoucheri, P.E.  
Associate Director – Plant Operations 
Utilities and Energy Management  
The University of Texas at Austin  
512-471-8818  
Michael.Manoucheri@austin.utexas.edu 


