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Complete monitoring Comprehensive field Asset management, Asset and evtent
and O&M for solar and services for wind and Operations and managemen
renewable solar power plants. Performance analytics platform.

infrastructure. for renewables.
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Business Skills
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Data Management & Machine 1o o statistical
Computational Skills 3™ gyiiis (Modelling)
(IT & OT)

Visit us at:
https://pfdrive.com/
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AGENDA WHAT NEWS OF REPOWERING

= Market overview
= Options for repowering

= Cost considerations
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MARKET REVIEW GLOBAL

GLOBAL CUMULATIVE INSTALLED WIND CAPACITY 2001-2017
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MARKET REVIEW EUROPE

Source: Wind Europe

10,000
9,000
2000
7,000

5,000

MW

5,000
4,000
3.000
2,000

Looo

2017

2012

20149

Repowering volumes to 2030

2020 2021 2022 2023 2024 2025

Leovww—High rancs

2026 2027 2028 2029 2030

POWER
FACTORS

DRIVE

AQPER SYMPOSIUM, QUEBEC CITY, QC - 6,7 FEBRUARY 2019



Source: US DOE

MARKET REVIEW USA

100
90
s B 80
=< 70
=
£ — 60
-3
Egm
w @ A0
?ﬂ
55 30
< £ 20
10

«— left axis

78.2

Original Repowered Original Repowered

Hub Height

Rotor Diameter

Turbine Specifications

right axis —

Qriginal Repowered

Capacity

Figure 32. Change in average physical specifications of turbines that were partially repowered in 2017
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Source: CanWEA

MARKET REVIEW CANADA

Canada’s current installed capacity:
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MARKET REVIEW QUEBEC
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Source: Power Factors using Hydro Quebec Distribution data.
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OPTIONS FOR REPOWERING LIFE EXTENSION

= Certification
« SCADA data analysis
* Modeling
* Inspection
 Certification

= High-quality SCADA data is critical
= See next presentation

POWER
FACTORS

DRIVE AQPER SYMPOSIUM, QUEBEC CITY, QC - 6,7 FEBRUARY 2019



OPTIONS FOR REPOWERING PARTIAL REPOWERING

= Major equipment replacement
 Blades
» Gearbox
* Main bearing
» Complete nacelle

= High-quality SCADA data is critical
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OPTIONS FOR REPOWERING FULL REPOWERING

= Advantages
 Historical knowledge
 Existing infrastructure, service network ...
* Resale value

= Challenges
* PPA
* Impact assessment, legal, ...
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REMARKS ENHANCERS, UPGRADE PACKAGES ...
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COST CONSIDERATIONS 100-MW PLANT 1.5-MW TURBINES
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CONCLUDING REMARKS WHEN CONSIDERING LIFE EXTENSION

Choose options wisely

Plan operations vigilantly

Store high-quality data dearly
Apply intelligence ... biologically!
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THANK YOU

dfaghani@pfdrive.com
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