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Environmental and Economic Analysis on the Carbon Dioxide
Emissions Calculation in the Life Cycle of a Photovoltaic System

WENG Lin, CHEN Jianbo

(School of Environment and Architecture , University of Shanghai for Science and Technology , Shanghai 200093 , China)

Abstract: Taking the photovoltaic (PV) project located in Shanghai Lingang as an example, based
on the established CO, emission model and the actual process of every stage, the uniqueness and
unique source of carbon emissions were explored in details. In addition,in accordance with the CO,
emissions in the life cycle of the PV system,in the payback period of the carbon trading system as
well as in the payback period of the photovoltaic power,an objective evaluation on the PV system

was carried out.

Keywords: carbon dioxide emission; SOG-Si; solar photovoltaic system; life cycle

assessment

ZARR, TRk B i 2 AR IEORE OSEPRAT L B0 LA R AR RE T 9 T REIRAUER. L
M BN )G LR FERAGE 2 ™ F— B BRES FR LR AL I 42 A i J U R JF
MU/ NSERE MR AR i B A P2 RERE AR B, ANIROR BRI K 1) WL Al AN A2 DL ad A 7

Wi HHES: 2017 - 01 - 04
F—1EE: § #HRA988 ), Lo MG A WFF T ) BT RE U N A4 K . E-mail: holidayong@163. com
BEMEE: RO (1962 —), B, ##2. WF 5% J7 1n] - BR A 25 8 R S 4L 5 19 8 L B BE VR N A 4% R %6 . E-mail: ¢jbzh @ vip.

sina. com



5 310 BOHE AR OUIRRGEIE T a2k iy R B HE B T M PR B 5 2 U i 0 AT 283

™ SRR SR L. 7 R R TS Y R, [J N
25 AR & H A O 77 b ) 3 2 A A R H M
MERIRFERL, M AN OER L BT
SRR ™ Az &€ ], AT X AR & H 7 Az it %€ L B
TR &R BN .

AL F G Es S 12,162 25 MW #O6IR &
HLIE R 21, OB AR R 40 4 2k i SR Y A B
K R PR 58 48 U 2 AR WF 98 22 il e K BH fE th 119
A R T A DA R [ s A e i HE A
AT VT B % AR G I A i B I s HE
it I I 5 R g i s A i R R 3 E ek HE
DL H R A EAT H R, A5 R
TSI | 228 55 o] s 45 2 500, F 90 G 0 IR 358 1) 5%
M. DAUG R AR 4 X G AR R R e i AT % W F
B M HR R ME AR FARAEE 5 A R TORIR &
P A B R AL

1 RRERFEEGRAPRIANETE
=E

HEFE 42k i B P4 (LAC) 24 5 ik, 7k
R R G HE R RL R
Ci=Ci+C+Cy+Cyi+Cs5+Cs =

2 (EiRe>+ 2 (MiQiRm + Cux’)'
i=1 i=1

> W+ >, (PR, + DH) -

i=1 i=1

DG, G R + >, (MHR,)
i=1 i=1

Ar: Co AR & i ZR 40 4 2 o J) 09 1) il HE e
i, kg C1 IR & R GE SR AL b L SRR By
Byt ke C MBI R RGOBRA 1 E
72 B cHE RO, kg Cs M GIR & RGOk A
e s by B i HE R ke Co IR AL RS
TEE T2 B B A i HE L S kg Cs OBk B L &R
SR B B i HE i i kg Cs M OGIR A HL
RGEAEYRPRIE BRI Be ik HE i &, ke B A= £
2B A TR FE M Lt KW« hy Re SR HE 7 BB HETX
ZRS B 0.749 kg CO, /(KW « h) s M, Jg%f5 i Fikt
RN A N S AER M /kg; Q: AER @ AR
kg Ry NS« FPA RGN B IR -5 i HE L = %
i 2K kgCO, /M, M fEi AL T, B — 8 fH; Coc M
U ALK I CO, HE R4 kg/m® s W 45

AR K i’ s Py SR A AR T 06 R,
ATl % i B B R BT kg/ TT e
D Jyizki s kms H s i . t; G, N E S
PR BRI IR 1 280 10 Dl = AR FL ALk CO,
AR R LG G AR BT AE SR B L/ (¢« km)
H; i T2 28 [y BEa @ M A Ar R THAE i s ks
Hop it THUM B & & JERB IR T AE 71 2 s R,
SRR B it AR HR I R 8 keg/ L, £ TPCC ([
Rl UHE R AR D RIS

2 EXREZEmBERAENENNES

B2

2.1 ImB#R

v OB R R I H LR =
12.162 25 MW, R H 2 f ik e AR 414 AR 4 144l
TEAEHTEEZE M op R 42 (0] 2 TOURN e o b, TR AR 29 2R
140 000 m*. SEAR MLk 5 o g FH P AE Rl — 3 i 4 A
FHP AT gt i 51 0 X Br R r s i H
KEM. R B

7 H e 4 250 W 2 d ik 41 F 43 600 B,
255 W £ FREZL 1 4 950 H,500 kW 45 2% 22 &,
630 kW i-5 g% 1 &, IL34E 160 & . KFHREHL It 4H
PEAE PR AN T < i 4 2011 — 01 — 01—2011 — 12 —
31 AL A = B B AH GBI AE Ry CO, HET 1A
MIRIPAEL . SRR A HE R i 1 &
E B iR R K XX kgCOe/H (£) e
A 25 (equivalent) . JARZLAF A 7= o #2 v £ SR A Y
A TR Rk,

AR A 7 A 3R AL A5 R 3207 i B A 7 AR
W 1 s O 50 AR SR A = 3R 15 B %
PR I AR AN 2 s (OL R )

BRI i Y B A ] 2 s T AR
25T REAFE S AR 8 o e Y R I v ) B S T A
sl PR SO St 55 6 I PR HE e PR AR e A T 5
2.2 BHMEMITE
2.2. 1 JEAPRERE B CARES™ 1 R B B R i)

77 B R A K FH B RE L BRI HE L 37 5
TR B B ADRE AR/ AR Rk & R IR SR
TERBESE . 2 ) K BH BB S A AR S AE AR AR
TG R BRI B KIF R AN BEFER
UGB AT = AR T %l 148 4O T H
B HE & BEVRTHAE = FIARHEE R o XX kgCe/t.



284 o TR 2R 2R 2017 4F 45 39 ¥

A AL B4 (MR 18 SRR PR RS A1 0 i P 9] % PATR B e Rk F € 2006 47 TPCC [ 53l
REFERHE HEATIH00 s as fn i R R AR 7 A B2 6 A S ORI A ) v 0 BRI B B e AR 1)
(IE/S I CR A R Ak 1 PR

- L ETA | B o RERE

i e e e e e—

REH

PR A=

il

WEARLA

Bk GE @%

REfR A (EESY2rs

I
3
U
uj

B1 ZHEEAPHERBAFETRE

Fig.1 Production schedule of the solar modules
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Fig.2 Mass flow of productions
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Tab.1 Raw materials acquisition phase (a case study of Si ore exploitation)
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Tab.2 Production phase (a case study of pickling)
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Tab.3 Carbon emissions of other components in the production phase (a case study of inverters)
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Tab.4 Transportation phase (a case study of Al frames’ transportation)
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Tab.5 Construction phase (a case study of
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HWASH B FANL P 3/

i T3 . N
W 4 2 700 kW « h L R R AL
EpIE 3 3 . KM
T 0.749 kgCO./ (kW « h) ST

HEAH 2022.3 kgCO; HEE

COz He it

R6 EKFOUMER

Tab.6 Decommission and reclamation phase
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Tab.7 Annual power generation of the photovoltaic

project within 25 years

Ffy /O kWb | ARG ARE/O7 kW -
1 1205.5 14 1081.3
2 1188.7 15 1072.8
3 1179.6 16 1064.2
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8 1133.9 21 1021.6
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Fig.3 Comparison of carbon emissions reduction

capacity of the photovoltaic system
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Fig.4 Economic pay-back time of the photovoltaic

system on-grid electricity
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Fig.5 Comparison between the carbon transaction

volume and the total project investment
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