-

View metadata, citation and similar papers at core.ac.uk brought to you by .{ CORE

PHE - KBRS T v FREATEILS RT LD
B ETEE R OB

AU BiSE T - PAS R T T

Study on the Simple Technique for Evaluating the Approximate Cost
Efficiency of a Hybrid Fuel Cell —Water Electrolyzer System Used to

Level Daytime and Nighttime Power Consumption

Harumi MATSUZAKI', Yuta NAKAMURA"

ABSTRACT

The present paper evaluated the approximate cost efficiency of the hybrid fuel cell(FC) — water
electrolyzer(WE) system by reviewing several case studies with different values of FC efficiency
1 rc, WE efficiency nwe, the pay-per-use price in the nighttime hours and the same price in the daytime
hours.
The results showed that the approximate cost efficiency of a hybrid FC-WE system with the present track
record of ngc of 0.5 and nwg of 0.81 was held in some companies with the pay-per-use prices of electrical
power of summer period but was not held in any companies with that of the throughout seasons. And also
the expressions representing the critical values about the approximate cost efficiency of the pay-per-use

prices of electrical power and so on were derived by using the present track record of ngc and nwe.

Key Words: Approximate cost efficiency, FC efficiency, WE efficiency, Pay-per-use price,
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Table 6 Pay-per-use prices (ye’kWh) in electric utilities
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TOH| TOK [ CHB | KYS [ HOK | HOR | SHK | KAS | CHG | OKI

Patterns

Day time

(7am~ 11pm)|
T Night time
(11pm~7am)|
Day time
Throughout| - [(8am~10pm)
seasons | 12 Night time
(10pm~8am)|

19.9/219(20.7|19.6(21.8]/20.8|20.3(21.3| - (253

8.41)9.1719.33(7.73(837(7.31|869|819| - |115

22 1239 - (211 - - - R -

858|948 - |805( - - - - - -

Day time
(8am~11pm)

TG

® Night time

(11pm~8am)

Eo R B N P B B YR

N

KOBELCO
CATALOG
No.UC001-1205

[BEgestd

AR 65

Ya—av

545 _ _ |
(R5E1E)

1021 347 _ | o2
1082 | ~328(51E) 0.1

6 GSATYH

J1E UTHE LR WG O E NI B T
H5, kil U7ZPEFCE AW 581 (L 2T
A0E, BREHIAKFE, HITACORERNZHTH
Do WOEVRIIERFT X —F A &GN
7250% CTd 5, KFEBREFCDCHTENER59%23 & 5 73,
A L R— BRIV L G5 L 5%k T B,
RSITFERE > TR BN EOFEAER 2R
T, AFTRERREDIEEIZF0  TUITI0%LL LD B
TNRMAXTH D, —HFRGE L TREBEL TV
I O BN ZRITS0%FEEICHE T - TV D, Zh
IXETRE L CBIE T D 27— LT v T OGS
+HTRWEDEEZLRN, LTERn-T, KE
RN RIT90% & L, ACZDCIZAERHS 2 L4h=Rix
0% ThBHT1-0, BEETOa =2 Ry
EHTKEMNEDOR S B\ NEIT81% EE X D,

23BHRUBENHERSR

Table 6'0 1 32010E EBAEDA B HEMLDE
BHEERT,
EAERHEHEANE, —RRIC, EH 5 0E2
DZEi L2285 HUVNIZODEFEIHAZ /T THRES
nTns, RILBMEOCEZOEA 277, E
ZRITN~9B0DOHIRITH 5, BHIT2 D> DRERTH;
T, NZ—rTOTIE, BRI 7am~11pm,
HHREIX 11 pm~T7am T, #%HFDIT O PR HE
INTWD, RE—2TQTO, BMHIFFHIL8am
~10pm, #&HEFEIZ10pm~8amTH 5D, /¥ —
YT@TO, BRI IZ8am~ 11pm, & [ #F ]
llpm~8amT&h 5, [FIERIZ, HBEDIT D PL K
E SN TND, RIRIRER ) ke BiE—E
ThDHA, B E D) BB AL E A

Day time
(8pm~ 10am)|

® Night time
(10pm~8am)

Day time
(7am~11am)

Night time
(11pm~7am)|

Day time
(10am~ 5pm)|

Night time
) (11pm~7am)|

Morning
(7am~10am) c

Evenin,

15 - - [132]19.2]232| - - (173 -

841| - - |805(837|743| - - |974| -

[3)

>lo|>» | o|>»|o|>»|o|>»|o|>»|w
|
1
|

- 1917 - - - - - - - (15

Day time B
(10am~ 5pm)
Night time
sumrmer |z (10pm ~8am)

ssssss & Morning
(8am~ 10am)
Evening
(5pm~ 10pm)|
Day time
(9am~5pm)
Night time
o_o|(11pm~Tam)
@ Morning
(7am~9am)
nnnnnn

B - |- [sta] - |-|- -

Al = =Jess| - |-|-|-|-1]-]|-

ol - -|a2|-|-|-|-|-]-1|-

Day time |
(1pm~6pm)
Night time |,
(@-a|(10pm~8am)

S N N EIR -

Morning
(8am~ 1pm)
Evening
(6pm~10pm)

|ICED, 3BERETRESNTWD, LLTDr—
ARLT 4TI, B EIRET 2 B Mk
2B 77wk BT e & 22l 70 275 1 BERE D Aok 4 B
fili& Lz,

HFRCRE SN TWD /N F — QDI H1%
NRE—=T@QERUTH D, FkIC, NFZ—r@
DRFIRFEIX10am~Spm, A& EIRFRHE]IX 1 lpm~7am,
K OB R 12 7am~10am, Spm~11pm T 5,
sRH— L @®-1 T ORI HIE10am~5pm, & [HF
fi]1310pm~8am, M UVEA MR ] 13 8am ~ 10am,
5pm~10pm T D, 7 F — D2 TOEMFFHIZ
9am~Spm, RHIFRTIE11pm~7am, & OVgAKGEE
fiiX7am~%m, Spm~1lpmTH 5, /¥ —r@D-
3T O EFEFEREIE Ipm~6pm, &ML 10pm~
8am, M UNRHBERA]IE8am~1pm, 6pm~10pmT&
%o BERE LT 5 &, EEOHBE IS
RRICOW TR BetizEin L, sHRE B
BB EBRH L TWDEHSHILI0E ) F6thT
RoYARA

— 6l —



SR THERERE 530 %

3. 1REEAHRF R EEHE T ZOBE

3.1 FEARNE 2 05

—fiz, WERREED HGE, Tk
B, 74V VT 4 AXT AFSHE I, &
BRI OFTREME 2 fER T 52, 2 TOEMt%
ETERWEERDLY, avTr vz —
EENEEFOARAE—NERD I EN—RINT
HbH, aA MNREIXEBERNEDT =7 ax
NS, B AR E A & L COEA LA
Thbd, BEBHRICEONTE, ®EOMEE7e
DIRDRE SRWEER RN TH D, £ T,
A=y NVaRrb, Tr=rFax ML
a A MREFEIZ L 2 R i e BB RN e B,
BRI CTH 5 NE IR AT CE 5 F
ENRFRSL T EIE, HANPITE O#R%EZRNE LT
LEHTH D,

TR AN ARBE D BRAE LAy & ik = A bk
B & 2 Bk my 22 R B MERTAN © © R RV AT
LRI 2B L, LRI IR FPEAS AT
T 5 Lida A MBI K D R e R MR
TIIRFEMEDNRSL LR WBENH 5 2 L 2 Ek
T, Lo T, ARBHFEFIEIC L D 1IREEI
R HERHIRE R, EHERESERREETL, 1
WAL ORREE 2 RN S8 D Z L 2P TE D,
BHDHNE, BRFEEI SR EZRETT 5 Z LN FEETH
Do

BUTE, KA R BAMA M AWh) &, B fH
) BB BB AW A& E 08 & 5, FD
ik 221G LT, BITPHELLY 2A T AORYE
Y%, Feb ML L7 —UaafEl e LT, Rk
RN 1 e, KEIREZNZE n we DB DRI L
72 N nweld, ENEFIRNTHZ LD,

Npe= Sl ; O
BEEAKFEO T XL —

Tweg—
Vhyg
ZIT, xFBMOFREET, vIFEEDOH

FES, hee, hwelTZENENFEERRH], EHE

BRI TH D, Zhicky,
KRATHEZ BN,

Xhpe = nee x Wb AFEOZ 2 rE—  (3)

X, vi¥, ThEn,

ERUKFEOZ U Z L —

Yhyy = @

Twe

BIENTED AN OREL, BEITE IS
MNHHEBETORDVICEEL, BFHETDHZ
& DREFINZ RS B 72012,
BHEELL LI ORE=a A b = KH
DHEIANTHD,

Fig. 5%, X% — TOIZBT 2 BEEE= A b
ERMEE A NORBRETRT, VAT AL
ST HTZOITIE, fEAKEOZ AL — A4
RAKFEDOT L A NE—=RNE LN ERMLETH
M5, LFOFr—RARAXT  TlX, FERR
H A 8am~8pm, YWY & 8pm~8amD, Tl
Fh, REMERCELE, T bbb,
hee=hw=12br T %,

B = TOB L U@-1D 1R FE M (U
T, HUCREME L PRI D) ROTSMHE, B
HEIAF=12Bx, KHHEBEIAZ I
=(8A4+4B)y L7270, KA THEALNS,

igl{zj.[éj 5)
y 3 3 B
ik, wErBonsd,

Nrc * we g;"’(ij(;) ©)

G = TR O TORFIERSLIRIT, B

T wbsival fia
1o 81 TG

5 B pn ie BXany

Tim imarv far

pnwding - S
00 i3 B E "ﬁ""

Fig. 5 Cost for selling electrical power and that for buying

62 —



HRRHEL - K

MBS = 2 b =128y, BHIEE=A b
=(104+2B)y L7515

T " TMwe >é"'[2)(;} @

/X8 = T TOREERT S
BREE= Ak =128y, KHEE=A K
=(94+3B)y T, KATHZLNS,

Nec " Twe >i"’(jj(g) ®)

IRB— @ TORGEIERNL AL, BHEE
SAL=(7B+5C)x, KMHEE=Z L
=(84+4C)y T, W THABND,

_ (84+40C)
e Twe = (98750)
= 2O R A B T B,

NG = @-1ITORFERNLRAHE, BHHEE
FA N =(7B+5C)x, KHHEA L
=(104+2C)y T, wATLHEZBND,
- (104+20) (10)
e e =581 50)

NG — @2 TORFIERNLRA T, BHEE
AR M=(8B+4C)x, KHEBEA
=(84+4C)y T, Y THALND,

(84 +4C)

My Z % (11
Tre e = (9B 1 4C)

NG — @3 TORFIERSLEAIE, BHEEE
JAR=(5B+7C)x, KHHEA
=(104+2C)y T, WA TLEZBND,

- (104+20) 12)
e Ve = 581770)

32RA BT RURAKE - HERH

I E8am~8pmD 1205 & L, Fig. 6127~
L7 R D1, RIAIREH 2 (8+b)REfH], JEMMHIRFH] 2
(16b)FFE & L, F—2 TOROVIH — LTI

BT, TNTNRAZ LS ELHEZ KD 5,

BIFANA T v FEIET ALY 2 5 2 ORFEREFM TR oM (G - i)

(4-b)B+(8+b)4

. = (13)
Nec " Twe 128
3-b)B+(9+b)A4
nFC'nWE:( ) 128 ) (14)
ZZT, 16-bKUSHIRFUREIREH T .,

£, TNETDOAHT ¢ TidFig. 51T LT
X oz, FERRIZ8am~8pmdD 2 TH - 7=
M, ZZTIX, Fig. 61277 & 9 IThee=124a ,

hwe=12-a& L, @7~ TH B 37— TO

FORE = TROIZRBW T ENE IR A AL X
W 2afliz ke 5,

84+ (4 —-a)B

L 94+B-a)B 16

Ngc " Nwe (12—a) (16)

ZIT, 124k UN2-anfRARE - JHE R T

H5,

P, (BE~160RUITHBNT nre 1w FERE
EERATDZEICLY, aff, bEZRHETSZ
ERHERD,

33RAENEHEHIH

R = TOROTOWIZIIT DR RS S
xENEN, OXLVOQXTELENDN, =
NooRUE, T72bb, KHEEEHEHMA L
BT S B HATB O HL(A/B)DBIR TRt 5,
SEEDNRRALT D A/BIE & TR E ) Bk 4 Hiff &
w5,

T ifi el P
nnnnn

',_ICost for buying(Nighttime)
(8A+4B)y

(R

e b N0

Fig. 6 Cost for selling electrical power and that for buying to evaluate
critical values of night time and so on



SR THERERE 530 %

4. FHEIER EBE

41 EIEDBEAEREARRICKT HE5THTE

Fig. 7134/ 37 — 2B 2 nck nwDBIRE
RLIZHDOTHD, K, —rdir, i, —
RERRIIERENE =0 TO, TORUTOD K
PEZRT, RE— U @RITEREE, X —r@

RITEHRIEC R Lz, B, Xidne, nw?3FE
BEZ R, BAOBERERNDG, e DFERE

1305, n weDFERREIF081 L LT,

Z DFREE LY TI2H B R BEEDS AT
T5, ZhWEZ U TT LD F—@-10%%E
DHT, KYSEHORDEZEE ) BRI HATTH
Bo K, HidA = FRER9% E LIZHED
FREE (0058, nwe=081) Z~d, Zhz
LT 5L, FOEREN—ATINAT,
#Z—>@ (HOR) M U/Z—>@-3 (HOR) 237
U7 350, WIhbEREEESREMO%
HATHY, BHTOLOITZR,

42 RABEEEE R URAKE - JHERR
Fig. 8" % U'Fig. 9”13, Fig. 101377 L 912, &
[IRRER 2 1285 & B9 L 72358 082 — U TO &
OTOIZHIT 2 nre— nwePBIRE RS, X,
FLEX MO+, Fig 7L R UEBEE R, =
DA OREFVERNLEAE, Fig. 8T R L7z

Nee e 2 AIB TH %,

pA ]
e
" Wt
i il U
—:rtam &
s  atan B
RLILE
. LT
Sk Wt i
AT
RS
9e )
HE]
HF
L Lk 2L L [ av [ o I

Fig. 7 Relationship between ngc and nwg in pattem shown in Table 6
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