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Why applying renewable energy for water treatment?

= @Growing energy demand
-> need for new energy sources and concepts.

= Need to relieve existing structure
(reduced vulnerability to blackouts).

= Contribution to national RE targets.
= Reduction of CO, emissions by:

Reduced electricity consumption from grid.
Replacement of decentralized diesel generators.

= Avoidance of contamination by use of diesel
generators.

= Foster local RE industry and service
sectors and facilitate innovation.
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Potentials for wind and solar energy in Vietnam:
Technology options considered for analysis

®*  Photovoltaic (PV)

Polycrystalline silicon is most
established technology with lowest
specific investments (< 1500 €kWp)

Commonly applied for pumps and
irrigation systems at different scales;
also experiences with RO powered by PV.

= Small wind turbines
Micro turbines: Capacity < 5 kW, e.g. private households, on boats/yachts
Small turbines: Capacity < 100 kW, e.g. agricultural and commercial business
High specific investments (3000-9000 €/kW)

Application of wind energy for water treatment
usually only for larger plants.
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Potentials for wind and solar energy in Vietnam:
Database for spatial (GIS) analysis

= @IS Data: , World Bank Renewable Energy Resource
Mapping Project”’
= Solar (PV): Good data availability
High resolution satellite data & ground measurements

= Micro/small wind turbines:
Calculation difficult

Wind data usually refers to hub heights
between 60 and 80 meters

Limited applicability for small wind turbines
(typical hub height 10-15m)

Local characteristics (roughness value, lee
effects) may vary strongly on local level

Ground measurements needed or
approximative calculation
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Small wind turbine
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Diese Karte zeigt die potenziell erzeugbare Strommenge in einem Jahr
in Vietnam bei der Benutzung einer Kleinwindkraftanige
des Modells Gaia Wind GW133-11 an.
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Irative Areas, version 1.0 (Staaten), The World Bank Group (Wind )

Martin Pudlik 2017
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Diese Karte zeigt die potenziell erzielbaren Stromgestehungskosten
in Vietnam bei der Benutzung einer Kleinwindkraftanige

des Modells Gaia Wind GW133-11

mit einer Abschreibungsdauer von 20 Jahren an.
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Quellen Daten: GADM - Global Administrative Areas, version 1.0 (Staaten), The World Bank Group (Wind )

Quelle: Fraunhofer IS1, Frederik Mayer, Martin Pudlik 2017
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Cost of electricity in Vietnam (status 12/2017): End user
prices are regulated and not necessarily cost reflective

User segment VND / kWh EUR / kWh
Private households
Demand up to 50 kWh 1549 0.06
50-100 kWh 1600 0.06
101 - 200 kWh 1858 0.07
201 - 300 kWh 2340 0.09
301 - 400 kWh 2615 0.10
>401 kWh 2701 0.11
Irrigation pumps Key facts: 59 5 o8
= Diversified price structure ) 1741 0:07
= Lower prices for some user groups ) 626 0.03
Commercial sector ( = households with low demand
= irrigation pumps | 2380 0.10
= commercial sector during off-peak: 4072 0.16
times < 1393 0.06
Manufacturing busil « pMaximum price 0.16 €/KWh
I 1490 0.06
Peak 2716 0.11
Off-Peak 939 0.04
Public institutions (>6kV)
Hospitals/kindergardens/schools 1531 0.06

Administration & Public lighting 1686 0.07



WaKap pilot plant Tra Vinh

= Arsenic removal — Capacity: 9 m3/day

= Desalination with CDI

= PV (3 kWp) + Wind (2 kWp)

\h

~ Fraunhofer

IS1

\



Power (W)

Waf\
v JKap

Solar enerqgy supply and energy consumption by water treatment

Energy production by PV
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Possible applications for RE technologies for water
treatment in Vietnam (preliminary resume)

Market situation and competitiveness of RE in Vietnam:

Nearly 99% of the population have access to the electricity grid.
But energy demand is growing and energy prices are rising.

Generation costs for energy from conventional and renewable sources are
in the same price range; PV has largest potential with lowest specific costs.

National energy strategy aims for strong deployment of solar energy
-> decentralized PV applications could support target attainment.

Additional (financial) support and pilot projects will help to establish RE systems.

Rising electricity demand might lead to growing instability of electricity supply
-> decentralised solutions could reduce the burden on electricity network but
additional infeed in overloaded distribution grids could also be problematic.

Careful strategies and integrated policies are required.
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Thank you for your attention

Contact

Dr. Felix Tettenborn; Dr. Inga Boie

Fraunhofer Institute for Systems and Innovation Research ISl
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