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Abstract

A 2 MW mega-solar system has been installed in Hokuto, Yamanashi prefecture by NTT Facilities and Hokuto

city commissioned by NEDO. To investigate environmental potentials of energy and CO, emissions, the mega-solar

system was evaluated by a life cycle assessment (LCA). In this paper, 22 PV systems corresponding to 1453kW were

evaluated. As a result, 2.6 year of energy pay back time and 50.1 g CO,-eq/kWh of CO, emissions rate were obtained.

The CO, emissions rate is much smaller than other CO, emissions rates of fossil fired plants. In addition, sensitivity

analyses about PV module’s recycling effects and longer lifetime of arrays and foundations (60 years comparing to

30 years) were done. By adapting basic recycling using current technologies, 4.2% of energy consumptions and 4.3%

CO, emissions can be reduced. Advanced recycling can reduce 13.8% of energy consumption and 12.3% of CO,

emissions. And longer lifetime of arrays and foundations reduces 11.2% of energy consumption and 13.1% of CO,

emissions. Combination of advanced recycling and longer lifetime reduces 24.9% of energy consumptions and 25.4%

of CO, emissions.
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Fig.1 A scheme of LCA
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Fig.2 Overview of the Hokuto Mega-Solar Plant and a
boundary of LCA evaluation. 639kW and 1200kW system
including transformers (750kVA, 1500kVA ) are in the
boundary. Outside of the transformers does not included.
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Fig.3 Example of array configuration. Width and number of
modules in vertical row are depends on land condition, and
module sizes.
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Table 1

List of PV modules with capacity and checks showing

evaluated or not. (Some companies may be divided because of

installation phases.)
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Table 5 LCA data of PV modules and PCS
#5 KEMETY 22—/ & PCSDLCAT—4

TRALF—  COHEHE
BAE MJ]  [kg COxeq]
KBEME Y 22—
kLU 2 (1439
ﬂﬁgﬁﬁ 4 (14.3%) 3,986 193.5
[m’]
Hftihs U oy (~Tags
178.
&) (16.6%) [m?] 3,679 780
fEmns U = (13.99
%fﬁaa ) (13.9%) 2737 1350
[m’]
TENALT 7 ALY 260
1,202 543
(2000 4Fi) [m?]
TENT A3y
WiV ay (BT 1,210 67.8
L) (8.6%) [m*]
LA -5 (CIGS #)
(10.1%) [m] 1,105 67.5
10 kW PCS® [kW] 568 43.0
4 kW PCS® [kW] 266 16.8

NEDO, MHIR : KIGNFEEL AT LD T A 7 A 7 VEHIZ B9
HAHAENE (2009) %Y, NEDO,/PVTEC : KBt EiHnORE
WFZE (2001) OS5, FEIMANOBFITTRT OFE Y 2 —L %)
L, TEAT 7 ALY 3 (2000 4l (3RO L

Table 6 Input energy and CO, emissions of materials and

equipment

6 FH - BEROTFLE—EAR, CO,PRHEYE

TANVFE— CO Pt

AR MI] [kg COxeq]
W [ke] 292 1.86
WA (ke 31.3 1.88
RGN [kg] 352 220
TSR > ZE [ke] 35.0 241
FERLEN T [ke] 10.8 0.76
TV =0 LR [ke] 121 11.1
R 32 0.203
[ke]
E =T
CEARERDTD) kel 107 6.06
i (ke 452 277
RUTF L ke 65.0 1.88
Bbe =BG [ke] 65.5 3.37
TR UBHE (ke 122 6.63
JEAEHEAL L83 [KVA] 143 343

MILCA verl.12.12, IDEA ver.l.1.0®Y®CEE, = /L ¥ —# AR
OFFICI TR ¥ —15%, @ (B8 |, COo ki
OFHITIT THiEREE L, 100 4455 (IPCC, 2007) | #fiiH

Table 7 Input energy and CO, emissions of electricity in Japan
*7 RHES (BAR, Z&Em) O
TR X—ARL CO, HEH

HHH e

FRES) (HAR) @1 kWh H720
DT FILF— P AV
RHE (HA) @1 kWh H720 0.568

D CO, PEHEGVE [kg CO,-eq/kWh]

10.49 [MJ/kWh]
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Table 8 Assumptions for transportation between
manufacturing and construction of equipment

8 HERORLEN LR E COMRA BT DRSS Y

HH S
AR Y Eh 2GT)

%\;ﬁ%@igig 100 0.0504 [l-diesel oil/(t-km)]
i 62 [%]

MO TR F — P AR 40.4 [MIN]
5D CO, PrHiE 2.91 [kg COreq/l]

W EER SR EHE R R (2

0.00776 [kg-heavy oil/(tkm
751, <4000TEU) [kg-heavy oil/(tkm)]

C EHOATFLE—T 47.6 [MJ/kg]

C Filioo Co, PrHHE 3.57 [kg COreq/kg]
AL TS U BN CE - & L

(1) 0.199 [l-jet oil/(t-km)]
Ty MREND
I L 38.6 [MJ/]]
Dy MREID CO, HEH R 2.76 [kg CO,-eq/l]
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Table 9 Data for intermediate treatment and landfill

K9 R, BN LT — 4O

HH B
Hp ] LER
VAEESSE=3: N oyl EW) 15.3 [kWht]
WG T R dh 7 V) B 2214
H6H 7T
WAL G e dh 72 0 T ) 2.0 [kWh/t]
SLPRSI G E B do 72 V) BRI 0.94 [1/1]
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5.6 EKICBET ARTiREH
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Fig4 Energy consumption and CO, emissions of the Hokuto
mega-solar plant (covering 1453kW)
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Fig.5 CO, emissions rate (g CO,-eq/kWh) of power generation
systems. A result of this paper (covering 1453kW) and of
reference from CRIEPI.
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174% DA, U A 7 ARES — A TlE= L ¥ —
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INEERT—ATOLE, VA 7 Ul —AT 04 &
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Table 10 Energy and CO, reduction of PV modules by
recycling. Basic case and advanced case.
They are obtained by NEDO.
F10 UHA NIRRT =2 LV YA 7Rl —2D
KBFEME Y 2 — N DT F—HRAR L CO, JrtiED
ML, NEDO HiffiB Jepihiic X 25

TR PR CO, HEH &
[MJ/m?] [kg CO,-eq/m’]
FEAR flEit HEAR i

Hiftdhs V- 21838  -76731 | -13.03  -38.02

LUy -151.09 -66339 | -8.68  -31.15

et BH S N

i@fg /;):/ 21261 75537 | -1239 3742

TEINT A

oy e | 16851 -251.86 | -1037  -16.79
a2 (BT L)
b & W8k

22924 35274 | -13.31 2218
(CIGS %)

Table 11  Energy and CO, reduction of the Hokuto mega-solar
plant by PV module recycling
F 11 KGEMEY 2= DU ¥A 7 /M Lotk
YA b ARBDESEERT ERO T 2LF— - CO, OHIBEIR
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Fig.6 Comparisons of EPT and CO, emissions rate between
recycle methods and lifetime of arrays and foundations.
(covering 1453kW, 1725 kWh/m? annual irradiation)
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