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KKl STE RS We work for you.

 World leader of time series data management
product with 30 years of experience
headquartered in Germany

e KISTERS’ software are deployed in all over the
world in various industries

— Operational Management
— Optimization
— Data Analysis

— Monitorin g Water Managememt Software

Water « Electricity « Gas
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KISTERS Group

KISTERS” World Wide Locations
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TransAlta

* TransAlta is one of the largest electricity
power generators and wholesale marketing
company.

* Operates geothermal, wind, hydro, natural gas
and coal power generation facilities.

* TransAlta is a leading hydroelectric energy
company currently implementing KISTERS’
WISKI and ResOpt solutions.

Water Managememt Software

Tran sAIta e
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TransAlta
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TransAlta

14 TransAlta
‘ & I Hydro Fleet in
oo | . Alberta, CA —
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Water Managememt Software
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Project Objective 47

* Integrate real-time data, forecast data, model
results, and resource optimization to operate
hydroelectric system

— Hydro Unit Commitment

— Determine optimal operational plan for
reservoirs from daily to yearly operations

— Satisfies all the constraints simultaneously
i.e. operational, seasonal, budget and

regulatory constraints
Water Managememt Software
Water « Electricity « Gas
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Data Integration 4

Validation and
RAVEN Model Management

(ResOpt)

Inflow Forecast -
KISTERS’ Resource Optmzaton

Water Managememt Software
Water « Electricity « Gas
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ey A

* WISKI (Water Information System KISTERS) is a
water data management software.

* Collects, stores, cleanses, validates, analyzes and
reports real-time data.

* Data integration and can be easily Interfaced with
other software

* Used in all areas of environmental data
management (Meteorology, Water Quality, Dam
safety Monitoring, urban hydrology, groundwater,
waste water, drinking water, dam operations,

etc..)
Water Managememt Software
Water « Electricity « Gas
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* TransAlta uses Raven model which produces
surface/snow runoff forecast

_' UNIVERSITY OF
% WATERLOO

Raven is a software package for watershed
modeling

Raven is integrated and can be launched using

WISKI launch pad
Water Managememt Software
Water « Electricity « Gas
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e KISTERS Resource Optimization software
(ResOpt)

* Uses powerful mathematical programming
technique (Mixed Integer Linear Programing)

* Numerous Applications

— Unit Commitment, Water Quality Management, Water
Distribution System Network, Irrigation Management,
Transportation Network, Work Force Management, Inventory
Optimization, General Portfolio Management

Water Managememt Software
Water « Electricity « Gas
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WISKI Integration
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TransAlta Model Launhchpad

(=] InflowForecastModel-Main < [
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Upper Bow Basin Reports System Graphs System

Water Managememt Software
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TransAlta Model Launchpad
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WISKI Statistics and Analysis Tools
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Use case

= When was which
forecast available?

= How did it look like?

= How accurate are
my forecasts over
time?

= What is the 90%ile
of all forecast?

= What is the 10%ile
of all forecasts?

gEm = What is the 50%tile
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' of all forecasts?

Water Managememt Software

Water . Electricity « Gas
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ResOpt

Operation Schedule

{1 Belvis ResOpt ¥3.0.579.8

File Edt Wiew Tools Window Help
ra

1 | mam

Eo [2%m B |@v [— O

=

sample project Iiﬂ basic variant 22 | =0
tist | model |
r

]

Date/Time Penalty Power PH1 Power PH2

Power PH2 Power PH2

Height Height Spill

Sum 0 cfs-d 4571MWh  2,772MWh  5996MWh  1,385MWh 23 cfs-d 0 cfs-d
Minimum 0.0cfs 0.0MW 0.0MW -0.8 MW -0.8 MW 207.4m 207.5m 0.0cfs 0.0cfs
Maximum 0.0cfs 20.5 MW 20.3 MW 20.3 MW 19.8 MW 208.9m 208.6m 80.4 cfs 0.0cfs

Mean 0.0cfs 13.6 MW 3.3IMW 17.8 MW 41MW 208.3m 208.1m 2.0cfs 0.0cfs
12/6/09 1:00 PM 0.000 19.152 17.948 18.807 18.742 208.268 207.826 0.000 0.000
12/6/09 2:00PM 0.000 19.152 17.948 18.760 18.819 208.268 207.803 0.000 0.000
12/6/09.3:00 PM 0.000 19.152 17.948 18.734 18.724 208.268 207.7% 0.000 0.000
12/6/09 4:00 PM 0.000 19.152 17.948 18.756 18.721 208.268 207.807 0.000 0.000
12/6/09.5:00 PM 0.000 19.152 17.948 18.762 18.700 208.268 207.813 0.000 0.000
12/6/09 6:00 PM 0.000 19.152 17.948 18.748 18.694 208.268 207.870 0.000 0.000
12/6/097:00 PM 0.000 19.152 17.948 18.760 18.708 208.176 207.943 0.000 0.000
12/6/09 8:00 PM 0.000 19.152 17.948 18.826 18.761 208.176 207.975 0.000 0.000

12/6/09 9:00 PM 0.000 19.152 17.943 18.832 18.803 208.176 208.051 0.000 0.000
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o000 0800 12:00 1800
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Conclusion _

Benefits
* Ensure the highest quality data

 Maximize the revenue from hydro system
operations.

* Minimize the operational cost.

* Minimize flooding by more efficiently
managing the reservoir system through
optimization.

e All information in one integrated system
p rOV|d es accounta b| | |ty Water Managememt Software

Water « Electricity « Gas



