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Ceramic sealing) (B 6)> R BT R 25 (Laser weld) MIFFEIEZEEEE (Glass Ceramic
sealing) EREr PRI S 2E IR M faA - FERRIERE =& E’?BUKE%%TA%%%
WEIE » MEHEA RTINS, EERERG LR - Rt EiE s - B2
TR PEZ BT A S0t (End Plates) ©

usp/perstack  SOFC Stack Component Cost - 5kW
12000 Test and conditioning
Assembly labor
10000 m Assembly hardware
Stack Brazing
000 = ® End Plates
Glass Ceramic Sealing
6000 = |aser Weld
M Picture Frame
2000 B Cathode Mesh
= Cathode Frame
I = Anode Mesh
2000 = =— = Anode Frame
. - - M Interconnects
° 100 1000 10000 ‘ 50000 unlit = Ceramic Cells

BRIAJE: Battelle Memorial Institute (2017); % HHR 48 EL

& 6 SOFC T A S 2 ARG RE-HITI Ty

Rkt SOFC IV AL RN 73 R PRI ~ S5BIRA ~ T Esae A ~ BERhL
A INTRA - B 15 RS EE S 08 NI B R Ry Es e R A - AP AR B
Ko MR ARACIEIEH 3B (B 7) > A aEbg 2B R A F AR AR A &
Ut AR A B T = B AR Al s 3 i e -

usD/perstack SOFC Stack Manufacturing - S5kW

12000

Tooling
10000

~Scrap

m Machine
8000

W Labor
6000

Material- others

4000 m Material- end plate
- m Material- Ceramic Cell
a — — — ,
100 1000 10000 50000 unit

EHC R : Battelle Memorial Institute (2017); FZHFT4E %Y
7 SOFC Bt A B 7 A G- R AT I o7

C. PEMFC F SOFC &4 ALER 2
b T EA AR %EJJPEBEZH@ (Balance of Plant, BOP, Eff-Fi#raH () ZA/EfEH
VARIEE IS EE SRV RCATH H > EFEPARHERL 247 ~ 2VEH AN - ZRIEH AKX
B R BT S TT 4 - TS IR R PARL R B B - B A S LB R S e AR
HEEERElE R BB RE » PR T R EEGER IS E REVEREER R 2
ANRAS - RS PEMFC BY, SOFBC 2K&i BOP HYRAER A A B A A RS (] 8 K [H
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9) MFEZ EMABL R FERA T > BOP B ALk RS  EEE\EN AL -
BN s PEMFC Ky BOP AH: SOFC A > ATl ARIELBIE &) - DRIELEEA
SOFC B A B HIR AN = > PEMFC » RCAS B & 2 F A NIRRT g - H 24
Y RCASA n] i A B BTG PEMFC -

USD/per system PEMFC system cost - 5kW

35000

m System assembly, test, and

30000 conditioning
25000 1 CHP hardware
20000 B FCBOP hardware
15000
m Stack manufacturing capital cost
10000
5000 B Total stack manufacturing cost,
with scrap
0 T T T
100 1,000

10,000 50,000 UNit

BEkIFJE: Battelle Memorial Institute (2017); A% i P48 L

8 PEMFC 2t A G IR A sl (& oy

USD/per system SOFC system cost - 5kW

35000
m System assembly, test, and

30000 conditioning

95000 W CHP hardware

20000 B FCBOP hardware

15000
B Stack manufacturing capital cost

10000

5000 M Total stack manufacturing cost,
with scrap
0 T T T .
100 1,000 10,000 50,000 unit

BRI Battelle Memorial Institute (2017); #%iHFr48 S

9 SOFC ZEAALE- [ A eAR TS

4. &Esh

HHY AT A A 2 SRR VB TR e B R A R R i A fE AR S A TR » T2
A E ] Z Beffr P ELL PEMFC B £ > B ~ 35 ~ H ~ thEEIFR A H AR
Hh > WA eSS T S IR B A S o S PR AT P (P e B el
PR - SO e BRI E R AIE(E PEMFC K SOFC Eatid ZFSE: - FralE
HEHEENAREAVIHAER - BINESEVE BHERIERR BOP ~ CHP 44t
avfhisht 2 B& (P41 281 Bloom Energy A FERHFFHER M2 RAGHIER
ANSE(E FHRERE - S I B R SC AZS BINAS - FEETALIERE TS - S99 LE
HYEAESEFEFEEA - & DBl e TIE AR S Bl - B ARISHH AR
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77)  IREEASC L gt S e ERIMR Y R it PEMFC &z SOFC » 73 H:
A ECRIR L S OBINZR - (BB S e A e SR B2 SRl 275 -

B T brrekREl ) 51EE 0 WARIEE M SOFC Ky EEBUR#EIRL fiT 2 — » 7% 2018
FLORERRBE IR B F IR AR - 2025 AR H AR R 60MW
BB G > H 35 B SRR B B 2 BURSGR -

BRI A A 7R BRAACHS ~ BOP e CHP = K#E()) >
BOP il CHP Z pASA SR B AES - Rl & B ARG RIS & AL AR
[EHF > BOP iREpl Ry BE(EUARE A 20858 5 PE R = HIH > Pl PEMFC > JRIAIAE
f* PEMFC fy BOP #Hji; SOFC Zf54& 5k - fi5& 7 =271 > SOFC &t AHs - BOP
F1 CHP =FHHYE A 5 ELAHIT - SOFC WAkl EE th B2 Bl 2 475 Y il A ] E (72
PEMFC -

T — 0 MRS - PEMFC EEARG T - AamEERE AN » MEA S
A T BB TR HARA R A, > H AT Al A Ry B 55 B SF BRI K st en iR T
FOEARUTIE » KFIEAERS - 37 45%HYRA AR » B3 EEREH -
RfEAT AR 2 N Bk N Ry i fi YRR PEMFC iRkl (AiEEE > 2017D) »
e IAE A RIPEFHEAES - REEARAR AT e 2 A B ZREES - A
EEENEFASGERTIER - #2 PEMFC B A RS SR E A8 - NI
st PEMFC 2 - ARG DY N & B i (8 (E P o 1A 2= MRVEL 77 -

1 SOFC #1247 5 SOFC Bt ARG REASHY 50% - {EH BRAY TR Ry 73 A
Wi BT BRI A IR 2 2 TR 1 - (ELREAR (5 B v BN CFCL IS5 Bloom
Energy H Al & F B BN = R R B (R AR AP 5 (B P ETARER TG L
HIRERK Ry T S5 RS G TR (E - RS ~ E2P ~ (RERHT S i Al B A
DY AR Ry YT o #4550 SOFC HyMRHERERR &2 IR/ SR -
FESEIERA A Z Y BE— AV HE AR} - 54 > SOFC B ARG TR Z R BRI S
AT NHET T B B 87 P R B M e B 1B AR AE B A A A N S
TRAVRFM: » R S AR PR (A e SR MR e Y B DA B He A AR ER BV SO B S -
s taE - SOFC Bt ARG 72 S8 bhiim e B HESh H SN - #E AR T 5t
JESE (QIHE 10) - A 1S LAZ TR A M AR (AR -

?BRE (2017) > W LT R-RRYRE AR S
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- Fuelcelimatenals (3£) - Solvay Special Chem(E)

American Elements ()
ENrG ()

10 SOFC [EIN41MEE Sk

N - ESL (%) - M —WTEIES(E) =7 = W(H)
- Praxair (££) - Ceramtec () IEMES T (8)
| R -Acc sEnm -MiCo Company () | TBEREE A4S :;'('EN;-I‘!:U(B)
«DOWA (H) ’ MEL Chemicals (3%)
A Cera-FC (99)
Kceracell (¢8)
4 = 1 __ CeramTec(#)
2 meman | [ zmu | [ mes || sss | | ewee |
1% - Flexitallic (3%) -BU®E(H) -RREREAE) FmEsmE)
« KERAFOL(ig) - Magnex (H) - CeramTec(i®) - KERAFOL(I=)
- Plansee () - Plansee(®)
- VDM Metals (i) - KERAFOL(#)
- Bloom Energy (2) -=FH3(8)
\\/ - FuelCell Energy (%) - Ceres Power (%)
« LG Fuel Cell Systems (2 - SOLIDpower (#)
«WATT Fuel Cell {22) i - Eicogen (#)
ﬁ -Biawm(5) Hexls(ﬂ;)
- SR (8) sunfire (i) —
o -EEMETRE)| I Plansee (=) WIETTHF ] [ AR ]
- IEERIHE) BORRE (&)
MERRE) - B () r
- Bloom Energy (=) TR (B)
v « FuelCell Energy (3%) =@I™ (8)
3& - Pri (=) =®Bxx (8)
- General Electric (&) - SOLIDpower ()
@ F-ftEES | -LG Fuel Cell Systems - Hexis (3+£)
| <WATT Fuel Cell (X) - Convion (35M)
\/ -EEWH® () « Sunfire (i2)
=& N N . e i el
BRI HEE (2019)
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APEC EEJR IR S /EE A4 » https://apecenergy.tier.org.tw/

Battelle Memorial Institute, Manufacturing Cost Analysis of 1, 5, 10 and 25 kW Fuel
Cell Systems for Primary Power and Combined Heat and Power Applications (for U.S.
DOE), 2017

E4tech, The Fuel Cell Industry Review 2014, 2014

E4tech, The Fuel Cell Industry Review 2018, 2018

Ene.field website » http://enefield.eu/

EU, Fuel Cells & Hydrogen 2: developing clean solutions for energy transport and
storage, 2019

European Commission, Fuel Cells & Hydrogen 2 Initiative: developing clean solutions

for energy transport and storage ° 2018

IEA, Technology Roadmap-Hydrogen and Fuel Cells, 2015

Ministry of Economy, Trade and Industry, New Era of a Hydrogen Energy Society,

2018

U. S. Department of Energy ° https://www.energy.gov/

IEK » R - RERPARIEM 538 EHL B3, - 2017a

IEK » HEEZE - PARIEME SR IR IR » 20170

IEK » R - RERERRELYIPARE S (SOFC)JE A Bl s 2 it 2h - 2019
Thibe - $8EsE - EEAIARIEE E A 2B (F) - AORHE S - 2018
Thibe - $8ESE - EEAIARIEEE B 2B (T) - AORHE 54 - 2018
B4EPE - IR N > SOFC Rl fEE Bl K E I st - 2011

B et A - FRERR AT AR TR R g < e oA - 2014
BERNE R & A - http://www.tfci.org.tw/

BB AIRAE » RS E R > 200 T8 15 8 AR R B ERe A
PARIE e e LR > 2019

FBHGER » TR ZE SE R S e T B 4R AE PR A SE ) T 8- i) D kme il 22
ALK B ATHRRE AL AL L BE A AH (M EA) — BRIt i L AT 73 4 » 2005
SR e EE AR AR (TR S 3520 NG H#fTR) » 2016

REJ » 2007 FEREIFRHL R 1 F7 & 0 2007

KD - REREEAY 1 R 0 2018

WA > ZRIEEE - AR R T SR L RS o M el ast - P HRes - 2015
BRE - M TorR-REYR A S - 2017
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