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A business of SPG Dry Cooling



ACC AFTERMARKET SERVICES

COOLING

ACC360

ENGINEERED RETROFIT
Modification, revamp or relocation of condensers

PERFORMANCE IMPROVEMENT

Improve the performance to address changing %E 1 / @
operating conditions — /I
=

WET TO DRY CONVERSION

Conversion to reduce water consumption
REMOTE PERFORMANCE MANAGEMENT 0

Cloud based ACC analytics and predictive
maintenance @
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" ACC DESIGN vs OPERATING CONDITIONS DRY

COOLING
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ACC DESIGN vs OPERATING CONDITIONS DRY

During lifetime of ACC actual performances are
continuously changing due to

= ACCaging
=  ACC heat exchanger fouling
= Airingress (leakage, loss of vacuum system perf.)

= Some modules stopped due to maintenance /
failure of fan / gearboxes / motor

= Higher wind speed / different wind direction

m) Unreliable production
m=) Loss of production
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Steam Flow DG 412.92 t/h Steam Dryness xG 0.945 kg/kg
Back Pressure (°) PG 168.3 mbara Barom. Pressure bG 1005. mbara
Total Fan Power Consumption 1500 kWe Air Temperature  tLG 27. °C
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COOLING

- Wind Speed < 3m/s 1m above top ACC
- Allfans in operation at 100% speed
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use steam flow D (%) on horizontal axis,
where:

D, is actual steam flow (t/h)
X .ctual IS @ctual steam dryness (kg/kg)  40°C
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REMOTE PERFORMANCE MANAGEMENT COOLING

ACC360 RPM is an intelligent, purpose-built, cloud-based solution that provides
insight into the performance and health of any Air Cooled Condenser (ACC).

Intelligent Performance Analytics (IPA): A deep-dive into the performance of the
ACC. Integrating all aspects influencing performance to provide an evaluation of
past, present, and future performance

Condition Based Monitoring (CBM): Through the use of additional vibration
monitors on any critical piece of rotating equipment, monitor and predict potential
failures before they happen. Wirelessly connected and uploaded to the cloud and
integrated into our proprietary analytics software.

Predictions: Resolute integration of the performance and health allow for high-
resolution forecasts. Capitalize every MWh at your disposal with confidence.

Company Confidential ‘ December 2017 ‘ 13



DRY
DATA SCIENCE & ANALYTICS COOLING

Maximize net output and profitability
by optimizing ACC operation
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INTELLIGENT PERFORMANCE ANALYTICS DRY

COOLING

Example: Performance and net output predictions one day ahead

ACC Digital twin build from
theoretical model and historian

Steam Turbine characteristic

Weather Forecast (full load, or partial load)
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CONDITION BASED MONITORING
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CONDITION BASED MONITORING DRY

COOLING

Example: Gearbox health status (lifetime assessment and maintenance plan)

4 P |

Reactlve When THE MONITOR
Repair failure failure occur

Japiwsuel)

Preventive Maintenance
At fixed time/cycle

Condition Based When

Logic using single value .
g gsing failure starts

Predictive Maintenance
Connected system real time
prediction of failure Before

failure starts

Prescriptive Maintenance
Automate decision making

Swil
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I_REMOTE PERFORMANCE MANAGEMENT

COOLING

DATA STORAGE

Modelling / Learn

.
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Dashboards
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REMOTE PERFORMANCE MANAGEMENT

RELIABILITY CLOUD BASED

INTELLIGENT B E e ceLr
SREDS R LEARNING

EFFICIENCY \ el e AVAILABILITY

ACTIONABLE
DATA ANALYTICS DECISIONS

OEM EXPERTISE ARTIFICIAL

CAPABILITY INTELLIGENCE
PREDICTION

Enhance asset reliability and increase performance

DRY
COOLING




