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Exploring Strategic Prospects

of the Off-Grid Power System Industry

Student : Yung Tao Chung Advisor : Dr. Joseph Z. Shyu

Institute of Management of Technology

National Chiao Tung University
Abstract

This research aims at analyzing future development of Taiwan’s off-grid power
system industry, using an industrial portfolio analytical model. Attempts are made
to provide suggestions to the government for innovative strategies of off-grid power
system industry —system product manufactrurer, system integration and service
provider.

The analytical framework-of this research is based ©n an industrial portfolio
analytical model, which .consists of two’.dimensions, of off-grid power system
industrial supply chain and technology.-maturity._Three research methods are used
for data collection, including. literature review, expert interview and questionnaire.
Both parametric and nonparametric-techniques .of ‘statistical methods are also used
to analyze quantitative data generated from questionnaires.

While industrial portfolio results reveal the strategic positions and future
direction of industrial development, this research also systemizes the industrial
innovation requirements and corresponding policy instruments for future strategic
developments. Not only does it provide a clear understanding of policy direction, it
also suggests the strategic resource allocation of the industry.

Key words : off-grid, off-grid power system, stand-alone power system, renewable
energy, solar panel, small or micro wind turbine, micro-hydro power, inverter, fuel
cell, system integration and service provider, Industrial portfolio model, Industrial
innovation requirement, Policy instrument
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Photovoltaics Wind Hydro Genset

—- —=- AC/AC Converters

4 = ==. Inverters
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Ly & > >
AC bus line 4
AC Loads
|
Master Inverter Fae
and et et
Battery charger =
A R e ey
DC voltage : optional
\ <
AC voltage 1 > ®
I
I
I

Battery D(' lﬁadf,

B 3-2 e T il
7L & Ik Alliance for rural electrification (2008)
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CONTROL BOARD ) d
including regulator «¢. power
To appliances,
ling Battery .
|G€"‘:: charger [~ ..-I-- INVERTER switch P a.c. power
BATTERY
-

W33 ey il
7o k& Department of Mipes and Energy, Australia Queensland Government
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(battery bank) » &4 & i 2 RR2 FPF > GldrR BN A F F L E R TFF 0 std R
;ﬁ%%@@%%ogwﬁaﬂm?iéﬁﬁnﬂ%mﬂﬁﬁ’—m%*%?%ﬁ#
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(=) I 1#ch # #(small or micro wind turbines)
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Costs
Residential (on- or off-grid 2kW system) Small Wind Solar PV'®
$ per W of capacity $3-5 Lk
% per kWh of production (cost of energy) $0.10 - $0.15 30.40

R kR - American Wmd Energyﬁegogat!on (2008)
(Z )ik 4 iff #(micro hydro turbines) : ]
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74 &R PT Solar Power Indonesia (2007) & Global Energy Network Institute (2009)

()% # % % (Biogas power generation)
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turbine) & # F it R do i 0 B AT B H Fhed E o

. HEATED MIXER

. CONTAINMENT FOR FERMENTATION
. BIOGAS STORAGE

. COMBUSTION ENGINE

. GEMERATOR

CWASTE COMTAINMENT

[T ¥ I - PV LN

B35 5% #F% T iLHE
F 4L kR © European Renewabel Energy Council (2009) Energy Revolution.
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AS4086.1-1993 | Secondary hatteries for use with stand-alone power systems - General
requirements.

AS4086.2-1997 | Secondary batteries for use with stand-alone power systems -
Installation and maintenance

AS4509.1-1999 | Stand-alone power systems - Safety requirements.
AS4509.1-1999 | Stand-alone power systems - Safety requirements.
/Amdt 1-2000

AS4509.2-2002 | Stand-alone power systems - System design guidelines.
AS4509.3-1999 | Stand-alone power systems - Installation and maintenance.

AS4509.3-1999 | Stand-alone power systems - Installation and maintenance.
/Amdt 1-2000

DR 08125 Stand-alone power systems - Part 1: Safety and installation.
DR 08126 Stand-alone power systems - Part 2: System design.

7R %k Uk - Standards Australia
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B 3-10 2>z off-grid ~ i # 7 £
7L &k : EUPD Research (Q2/2009)

R W EUPD A7 4R 4 45 11 (4 B 3-10 917 ) > ol T o AR B
FREIRRE EEE R R AL EE(on-grid)F = £ R & 48 % (steadier) -
ABVRTFIERG FXFUSFRATR EEUPD FEip] 2012 & IR AR S A T B R
2008 # 9 36GW = & 3| 7T4AGW > # % 2020 £ R fFE£ 3| 247TCGW ch A X A T £ ©

(2 2020)

B 4R BB A B € (AWEA)T 2008 & 97 > # gl o 7 iR A E R | b
W T EEACEE REM R 5 41% - %35 £ 164 86% > 4o B 3-11 #75F :

U.S. Market: On-Grid vs. Off-Grid
Figures represent sales into the U.S. by both U.S. and foreign manufacturers
12,000
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4,000
2,000
0
Units 2006 Units 2007 kW 2006 kW 2007
O Off-Grid 7,876 7,800 4,043 4,017
O On-Grid 453 1,292 4,522 5,720

B 3-11 # R on-grid {v off-grid -] & 4 & 32 " &
7R &R - American Wind Energy Association, Small Wind Turbine Global Market Study 2008
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Non-U.S. Market
12,000
10.000 s || O On-Grid by Non-US
Manufacturers
|| m Off-Grid by Non-US
8,000 < Manufacturers
- O On-Grid by US
6,000 = E— 1 Manufacturers
v | O Off-Grid by US
4,000 § [l Manufacturers
2,000
D T T T
Units Abroad Units Abroad kW Abroad kW Abroad
('06) ('07) ('06) (07)

B 3-12 # | on-grid ﬂfr' off-grid R TS Y
’? #L &k ¢ American Wind Energy Assaciation, Small Wind Turbine Global Market Study 2008
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