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A Strategic Assessment of the PHEV Industry
Student: Shih-Ju Liang 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 PHEV industry,
using an industrial portfolio analytical model. Attempts are made to provide

suggestions to the government for innovative strategies of PHEV industry.

The analytical framework of this research is based on an industrial portfolio analytical
model, which consists of two dimensions, of Taiwan’s industrial value chain and
technology life cycle. The PHEV industrial value chain is segmented by 5 areas:
Battery(Energy storage) ~Power electronics & Powertrain ~ Electric Machines &

Drives ~ System integration~-Vehicle control.

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 : Battery, Power electronics & Powertrain, Electric Machines & Drives,
System integration, Vehicle control, Industrial portfolio model, Industrial innovation
requirement, Policy instrument
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[’] Kolter, P., Jatusripitak, S., and Maesincee, S., The Marketing of Nations, Free Press, New York., pp.207,

1997.
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[*'] Poter,M.E. The Competitive Advantage of Nations , Free Press, New York, pp.787, 1990.
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2.7. PHEVAR B < &

2.7.1. PHEV #_&

PHEV: > & & _Plug-in Hybrid Electric Vehicles > i 3% % REnergy
Independence and Security Actof 2007[*|eh= % » PHEV+ = 3 & &

() @3 (* 3 AKWH)3 2 g 4 o
(B) #i 5 5 I3 Rk E AT -
(C) #i=mp, ¢ BAE R motor vehicle & non-road vehicle -

PHEV #_HEV -8 & 23 PHEV 3 ijéxf\HEVm WRAEAHEV 1 & 5

4 % Series -~ Parallel r2 2 Series-Parallel % = & [*] o

[*°] Rothwell, R., Zegveld, W., Industrial Innovation and Public Policy, Frances Printer, London, pp.61, 1981.

[*] U.S. Congress, “Energy Independence and Security Act of 2007.” April , 2010.
[?®] Chris Mi,M. Abul Masrur,David Wenzhong Gao,Hybrid Electric Vehicles- Principles and Applications

with Practical Perspectives, Aug. 2011.
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2.7.2. Series HEV
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i8] 2-6 The architecture of a series HEV
78 %k . Hybrid Electric Vehicles- Principles and Applications with Practical Perspectives
(Aug. 2011)
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1. Battery alone: § &% & * &EJ43°
drives a generator) is turn off. & 4 d 7 /» #SE

2. Combined power: At High power demand, I/G set & engine both turn on -

3. Enginealone: Aot TEFRKRE TP B 34 F RA - BT
e El T o I/Gsetturnon > T T A CuAEs T R ube 0 BV AR R R
# ¢f1SOC(State of Charge) ¢ 5ix® » @ & 3 chde 4 F LB 31E turnon o

4. Power split: I/Gturnon » e §_ & 3 s 4 T 3318 9750 41 ke i Ay
¥ > f £ SOCislow s izps— 384 |/Gpower ¢ #& 3 7 # 2T o

5. Stationary charging: 2 + 2t pFm sl FE e E X3 HT» L7 o
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e 4T M pFE > 1/G set (ICE
i—_
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6. Regenerative braking: 4§ X2 L &5 RS F TP B 3 hda
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3. BRE A IpdIE # 5 31«] rﬁjmﬁéﬁ °

A4, SIEF AR - FP vy P R RS A o
2.7.3 Parallel HEV
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BEHY EREGEFE PR o a B3 P R R F R s
Fegd2 BArMER Y Pﬂéﬁb%iﬁxkEvmﬁmsM
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B fgRe sk p ICE edeq » THi R L a8 Biaies »ICE 2B ¥ ¥
BT A et T iE T
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Engine
Mechanical Mechanical
Coupling Transmission
Battery — Inverter —  Motor
B Mechanical P )
— Electrical \_ Wheel

8] 2-7 The architecture of a parallel HEV

T %k Hybrid Electric Vehicles- Principles and Applications with Practical Perspectives
(Aug. 2011)
Motor-alone mode: & &7

Combined power mode BB

% o

Engine-alone mode: & 2t Tigeniz Rk g T > ¥ B Fend 4 7 fF o ICE
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2.7.4 Series-Parallel HEV
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AExMm + AERE  EEMN & MR

B 4-2 3 % KRBT T80 2 Y £ FF

% R: Henry Lee and Grant Lovellette/ Harvard Kennedy School & # 7 3 %°

?,i’i’ - ¥-p an b%’\ﬁ‘g"‘g"ﬂﬂ » PR 1E‘.)\1 I]}T‘F ;[?g—au il g £a: ;L‘ s (}J %”v;ﬂ!z &.
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7 901 W B I EE 2w CEREREF I NTERF AR L L
4.2.1. Cost = &
;ﬁ'%’%—‘ﬁﬁ:‘:fﬁ#jx DN
42112 & X
T F LB G A e E s bl4c GM Volt[*] % $41,000 £

o de oAt BE $7,500 2 0 B iR & $33,500 £ & oo ApHAA I 5 E D
Chevy Cruze(iz % - 3 GM 4 & & ﬁxﬁ?h’ﬂ A S s ERECAs e &0 5 Volt
fid%iT) T &3P $14,000 # ~ > B AEE(AS o P2 XA SRR ZE

[**]Henry L. and Grant L.,” Will Electric Cars Transform the U.S. Vehicle Market?An Analysis of the Key
Determinants” , July 2011.
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G A A AT 167 | 2235 0.000 | 0.140
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ALHER AL o gock | 147 | 1026 0001 | 0.256
A i 188 | 1956 0.000 | 0.163

WA 28 AT iy 1.70 6.72 0.010 | 0.302

BAR 2 F 2 Pl 1.58 6.72 0.010 | 0.302

L | kewbEaFasaesE | 165 0.21 0.647 | 0535
i:;f RE RS 5530 21 BRAE 142 0.02 0.879 | 0.488
# & b s 1.58 0.58 0.446 | 0.442
. TR 158 | 2235 0.000 | 0.140
ﬁi Rk B o518 (v 4 153 6.72 0010 | 0.302
i 5 A3 foctan 1.60 22.35 0.000 | 0.140
B Pk % 172 | 1454 0.000 | 0.209

F-it A IR iR 1.65 16.95 0.000 | 0.186

. FORE AR B ] R 172 | 1230 0.000 | 0.233
g, PR R 165 | 16.95 0.000 | 0.186
H REE M 2 1.65 5.23 0.022 | 0.326
PR s A g | 184 8.40 0.004 | 0.279
s mma 156 | 10.26 0.001 | 0.256

B B el £ A 195 | 12.30 0.000 | 0.233

h 1 AR R g AR 184 | 19.56 0.000 | 0.163
7 LEAEAR 1.47 1.14 0.286 | 0.419
LET BB AR 1.56 8.40 0.004 | 0.279

2§ F A B 156 | 10.26 0.001 | 0.256
Hlreepseanrsepn) | 153 | 188 0170 | 0.395
Tl mwapFecomis apim | 137 | 058 | 0446 | 0442
By 179 | 2533 0.000 | 0.116
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i WaefEis 218 1.77 10.26 0.001 | 0.256
= ozl €848 1.60 2,81 0093 | 0372
g ML 1.72 8.4 0.004 | 0.279
Ak 5o PHEV A& % 553 4
£ EFEEM BAML R
37
9‘% 2 ELIT 2L A o ?L*Yﬂ e | RV
A TiE | & FséN?}i? & | p-value 3 B X
%ii Chi-Square | p-value A ;if’
RS Jo 1.77 16.95 0.000 | 0.186
RS-V P 1.84 16.95 0.000 | 0.186
HAFE (TR 1.67 8.40 0.004 | 0.279
) AT EEGL (E 1.65 8.40 0.004 | 0.279
;. FRERA F R chi] T 1.79 6.72 0.010 | 0.302
F ' TR B R 1 1.49 12.30 0.000 | 0.233
g e E R e (T 1.47 16.95 0.000 | 0.186
IS R S 1.77 8.40 0.004 | 0.279
A F B gL 1.86 3.93 0.047 0.349
ST B A 4 1.84 12.30 0.000 | 0.233
= L PSS - i 1.74 8.40 0.004 | 0.279
%; 1418 1.65 0.58 0.446 | 0.442
B BIETT & R 1.56 0.02 0.879 | 0.488
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LA T A 1.77 2.81 0.093 | 0.372
ERFAS 1.56 0.21 0.647 | 0.465

FoiTs) i 2 A P 4 1.60 8.4 0.004 | 0.279

" A i 165 | 1254 0.000 | 0.209
W ggemeras mgocs | 151 | 002 0879 | 0512
" AL fd 1.86 5.23 0.022 | 0.326
AipE s X AT & 1.77 1.88 0.170 0.395

B R b g i 4 1.79 0.58 0.446 | 0.442

4 | AEEEL ST RIGEI LT 1.70 5.23 0.022 | 0.674
ié RE I 3878 L IRA% 1.40 1.88 0.170 | 0.605
# 8 b T henbl i 1.65 0.02 0.879 | 0512
g 2 f 4 i B 1.86 6.72 0.010 | 0.302
,Tfi v B P e o 18 1 g 4 1.63 0.21 0.647" | 0535
i 5 AT i B 1.72 8.4 0.004 | 0.279
R Tk A R 1.84 6.72 0.010 | 0.302

B A LR R HRE S 1.74 5.23 0.022 | 0.326

. F A B A 4R 1.63 1.88 0.170 | 0.395
o OB R 156 | 393 0.047 | 0.349
H AR Ak i 1.67 0.58 0.446 | 0.558
$10 A 54 R AL L 1.79 1.14 0.286 | 0.581
e m%jpa 1.56 1.14 0.286 | 0.419

g B e £ oA 1.93 0.58 0.446 0.442

h LR AR 1.88 5.23 0.022 | 0.326
7 LE4F AR 1.47 1.14 0.286 | 0.581
LF S BB AR 1.67 1.88 0.170 | 0.395




24 hF AT B 1.56 1.88 0.170 | 0.395

;2 RELYFT L8780 @il 4 | 1.63 1.14 0.286 | 0.419
E REERYF LN gl s | 137 0.58 0.446 | 0.558
FLER 1.84 5.23 0.022 | 0.326

it WefE g & B 1.74 1.14 0.286 | 0.419
: 0.535
0.465
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