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Thermal Energy Storage (TES)
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Thermal Energy Storage (TES)

Page =4

Typical Electrical Load Make-up
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Traditional Chiller System

Efficiency
affected by:
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Cooling Tower
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Chiller-TES System
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Chiller & Building Models

=Chiller Models:

— Empirical, nonlinear, steady-state model

— Time constants —» ~5 minutes

*Building Models:

— Linear dynamic models
— 2011 Austin, TX weather data

— Time constants — hours
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Day-ahead Settling Point Price (SPP)
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Problem Formulation (MINLP)

Uy
J = ..-o Celec (t)Z Pchiller,i (t)dt
Subject to:
Zi YiLenitter.i = Lbuilding —TES

Peiers = ¥i T (Lysiners - WBT ) f is nonlinear
%Eres _ _7Es
dt

0 < E,, <8000
~2000 < TES < 2000
175 < Ly <1312

y. €0,1
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Relaxing Binary Constraints
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Problem Formulation (Relaxed)

24
.J = mln Z[Celec,i (Pchillerl,i + PchillerZ,i ):|
i=1

Subject to:

L TES,

T LchillerZ,i = Lbuilding,i - i

I:)hillerl,i — f (Lchillerl,i ’WBTI) f iS nonlinear

C

Philler2,i = f (LchillerZ,i’WBTi)

chillerd,i

c

ETES,i = ETES,i—l _TESi
0<E,., <8000

—2000 <TES; <2000 Solved using SQP
algorithm
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Results

Value

($/day)

BONMIN BONMIN2 Excel

Time (min)
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TES (tons)

APM

Matlab

$ 807.53 $ 803.00 $ 801.93 §$ 802.89 $ 802.13
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Conclusions

»Relaxed formulation appears adequate

=Ease of implementation (easiest to hardest)

- Excel

- Matlab

— APMonitor
- GAMS

Page = 14



