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O e e Typical Energy Consumption by End Use
Building Area: 200,000 sq ft DHW
rergy Utilization Index (EU1) F::: 2%
re ECM (kBtu/sf/yr) 69.7 Caiane
stimated Energy use 0%
re ECM (kBtu/yr) 13,935,000 Refrigeration
;timated Energy use 3%
re ECM (kWh/yr) 4,082,918 Office Equipment
3%
r Energy Conservation Measures
Energy Estimated
Utilization Total Total Estimated Total Electric Estimated | Estima
Index Electric Gas Cost Estimated | Savings Gas Savings | CostSa'
End Use (kbtulftzlyr) % of Total Use (kWh/year) (therms/year) (dollars/year) ECMA ECMB ECM C 9% savings |(kWh/year) (therms/year)|(dollars)
eating 24.6 35.3% - 49,200 | S 49,200 Condensing Boilers - - 15% - 7,380 | S 81
ooling 6.7 9.6% 391,151 S 39,115 - - - 0% - - [
ns 3.9 5.6% 228,538 = S 22,854 = = 5 0% = = S
HW 1.5 2.2% - 3,000 S 3,000 0% - - 3
ghting 17.3 24.9% 1,015,236 - S 101,524 LED = = 35% 355,333 = $ 35,5
poking 0.2 0.3% - 450 | § 450 0% - - S
efrigeration F2 3.1% 127,454 - S 12,745 0% = = S
ffice Equipment 2.0 2.8% 114,269 - |8 11,427 0% - =S
pmputers 4.6 6.6% 268,093 - S 26,809 0% - - S
ther 6.8 9.7% 395,546 = S 39,555 0% - - S
69.7 2,540,287 52,650 $ 306,679 355,333 7,380 $ 43,6!
14% 14%
‘__———_:-—-— —— —— —— — — ——



Samenwerking

PAONRS

2016

2017

AONRS

AONRS

CDS/marktprocessen
Dynamiek elektriciteitsmarkt

Meer connectiviteit & inzicht:
forecasts, pieken, kostenallocatie

Intraday en day-ahead optimalisatie

Fatale stoom en settlementprocessen

- BASF

The Chemical Company

CNerGY-2l
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Verbund Site B :

Head of Utility Management

Frederic Viaene
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employees billion euro




‘ VERBUND
~ ' MORE THAN PRODUCT INTEGRATION

Modal split optimization = World class energy efficiency

= Efficient onsite logistics = Valorization of by products

@

High reliability (multi sourcing)

= Highly skilled local
expertise

= Critical mass

= Access to Group

* |mpact decoupled from
competence centers

growth

= Excellent stakeholder
management

= State of the art



VERBUND
ENERGY AND ENVIRONMENTAL INTEGRATION

Energy consuming
processes




Operational
Steering

Increased data transparency and simulation power
allows a more dynamic way of optimization

Old process
B TAR meeting 1: Raw shutdown plan

Processes

B TAR meeting 2: Optimized shutdown plan

Change in shutdown
plan

Economical
Steering

days weeks months years

B Realisation non-optimized planning

/ ' / Process today

TAR

execution

=)

Window of Opportunities TAR Planning |
TAR meeting 1: Raw shutdown plan

TAR meeting x: continuous Optimized shutdown plan

Change in shutdown

Moving from a static verbund optimization to a plan

dynamic planning

Realisation optimized planning
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Real life example from TAR scheduling
Reduction in CO2 emissions
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improved data transparency and availability in UMS allowed for better energy management



