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Where i1s Heerlen ?
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1230 Hospital beds

« 28.617 In patients
 18.696 Out patients

» 435.984 Consultations
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Hospital Utility demands

Heating
Cooling
Electricity
Steam
Various gases
Various waters
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Tri-Gen Plant lay out
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1)
2)
3)
4)
9)

Energy bill

The challenge !

Major expansion of the hospital capacity

Change in utility demands

Liberalisation of the energy market

Financial constraints (pay back and budget)

Cost
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The approach

1) Demand reduction ( building )

2) Generation optimisation ( utility )

Demand modeling
Physical Economical Model
Model & Demand validation

Scenario investigation and
sensitivity analysis

Select solutions
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Energy Study I\/Ieterlng Data Collection
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nergy Study : Data Analysis
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Investigated Economical Solutions

e Smaller CoGen

e Smaller steam boiler
 Heat storage
 Cooling storage

e Variable speed drives

* Emergency Diesel Gen Sets

Didn’t passed financial or project/physical
constraints in 2001
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Solution : Flue Gas Condenser

Heat recovery : 3.2 GWh
(since september 2002-2007)
Total heat demand : 67 GWh

Savings 3-4 % of total heat demand or
350.000 Nm3 of Gas savings or 65.000
Euro/5 years or 393.750 kg CO2
reduction.
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Solution : free cooling during

autumn/winter/spring time
-

] _

The system delivered 576.000 kWh of cooling In
2007 which is close to 15 % of the total. Savings _
close to 15.000 Euro/year. . Y
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(Euro/kWh)

How to produce at the lowest cost ?

Energy Supply
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Energy Plant Energy Demand
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Equipment efficiencies vary with load Heat / Electricity / Steam / Cooling

Changing
energy prices

Changing
demand
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Do we produce :
- Cooling by means of absorption or electrical chillers or free cooling ?

- Heating by means of steam or hot water boilers or Cogen ?
> - Electricity by means of self generated cogeneration or do we import from the grid ? >
] - Can we forecast 48 hours ahead ]
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Economical Optimisation : Model
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Economical Optimisation : Demand Forecasting
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Monthly Heat demand

Heerlen 2003 Actual versus Forecasted Heat Demand
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Monthly Cooling demand

Heerlen 2003 Actual versus Forecasted Cooling Demand (kWh)
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350,000

Heerlen 2003 Actual versus Forecasted Steam Demand ( kWh)

Monthly Steam demand

300,000 -

250,000 -

200,000 -

150,000 -

100,000 -

50,000 H

0 A

Jan

feb

mar Apr May Jun Jul Aug Sep

W Actual Steam B Forecasted Steam

Total Steam :
3,007,116 kWh

Oct

Nov

Dec

o

] L0 R C T i 08 b L1 Bt et |

LI

.i*“
il

i -
il

- e e EHE

b

B T

Pascal Stijns
2008

Honeywell



Monthly Electrical demand

Heerlen 2003 Actual versus Forecasted Hectricity Demand (kWh)
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Actual versus Forecasted Demand
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Heerlen 2003 Actual versus Forecasted demands

Electricity Cooling Steam

W Actual B Forecasted

Differences (%) :

* Heat +0.9

* Electricity +1.02
* Cooling -1.31
e Steam -0.14
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Economical Optimisation : closing the loop

E B I Facility
- Setpoint
48 h Weather Economical Control
Forecast Prc_Jdt_Jctu_)n
Meteoconsult Optimisation = J
L’ L
Close — loop

Set point settings
Equipment scheduling

Availability yield > 98 %
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Optimum versus base line
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Heerlen 2003 Savings YTD
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525.000 Euro
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Pay back time : 3-5 years

* Study

» Metering

* Control

» Economical Optimisation
» Condenser

* Free Cooling

* HVAC Heat recuperation
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Euro/Nm3
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Have we made the right decisions in 2001 ?

Natural Gasprice Evaluation Hectricity Price Evaluation
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Economical Optimisation :
The right decision at any time

“Not only this project is financially
attractive but 1t allows the Hospital to
envisage the future deregulation of
the energy market and the future
change of the demand side in the most
efficient manner”

Andre Dumont, Facility Manager
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Thank you for your attention

psme.stijns@Honeywell.com

www.honeywell.com



