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Abstract

Navigation-power junction project not only promotes regional economic development, but also
plays an effective role to cope with climate change. This study takes the Bazizui navigation-power
junction project in Jiangxi province as an example, the carbon footprint of navigation and power
hub is investigated and evaluated based on life cycle assessment, and builds an evaluation model
of energy saving and carbon reduction benefits based on this. The results show that: 1) The carbon
footprint of Bazizui navigation-power junction project is 109.82 x 10* t CO.eq, and the carbon
footprint of the construction and operation periods are 0.49 x 10¢ t COzeq and 2.3 x 10¢ t COzeq
respectively. 2) The total electricity delivered by the project is 128.4 x 108 kWh in the 30-year op-
eration period, and the total carbon reduction is 4.66 x 10¢ t CO.eq. The research results have
certain guidance and reference significance for accurate accounting of carbon emissions and en-
vironmental benefits of Navigation-power junction project. It has a certain theoretical and prac-
tical guiding significance for Jiangxi to explore the path of realizing dual carbon goal.
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1. 5|

W E H AR RS B R K ER, N T ST RS R JE, R EWTE L5 CIEARES T, R
T BB WERR PR AR HAR[L] [2]. 2021 4F 10 A 26 H, ESFtEIK (2030 4FRTHRikEATE) T %)
PR RS B T AR ) . IBERMYE AR, BRI AR v RS RE A
WHERC” o KA KRR B TR — 305, R “BROEIE T KATEN” 2 —1 “REdRst Rk BT 8"
R HRAE 1) 75 B R b ) BT R I REVR IS RL3]. AKX TRE RS &y A IRMT. S A 2 m ) TR,
BT /K L TARR oK XA T HOW 0 R s BESRAE N T R I 22 H AR [4] [5]. At AR 4 TRt 6 el 1
HREAEABKGTHSMER, TRAIER SRS TR EEEEH .. B, M AR A TARR)
B I A 1T e kB X 2 B BB R S

Tk 2 3254 iy & U VEA (Life Cycle Assessment, LCA) A& PEAd i HE RO S5 52 1) R 48 07, A 40 #r A
B RGBUE R IR RMA[6]. A A A EAVEAN BB R IR VAR TV, RERE SRR 7R LA R R
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FARHERT], PO AK A AR AT R iR R PPN SR RO . H T O 0 FUR AR A S AT
WriZAB R 7K L LA B 2 75 [8]-[16] 0 ALifg A [B] LAY il KA /K Bl N RGIEATHIE FE, WA T 2 A
JE SRR 7 2 06 7K R Sl B A 0 TFA A3 T 1 5 Zhang 5 [91RI N A HHE T E NI A & 44 MW 5
3600 MW (1479 JA2 7K Lt L 2 SR HE SIS O s Raadal Z5[ 1014047 T 1996~2010 £F[] 39 j 7K H sl £ iy o P
W, RS FEK iR = A H E A — @ 2 R s Pang SF[11]is I B it 5 1 /K
—— W K L PR BN 5 A S AR [12] 5K FH VR B A i A VP AN 20t R B K L AR A5 B BRI L S Ak
HG AT 7 BT, S RRPIBITI B St E R, HAEME AR 50%, UMM R & LR
B, 5 45%, JF HHESE R RoR/K BRHEBUK PR T K, wIEB R AOK B S Tis s ReR, B —E
MBI E s Li SF[13]TF R 1 ¥R I8 A0 1) 2 UK R 3l T00 1 A oy B B Bs 2 I 5, 45 R W] 95% A |-
FIRRHEBCRT VA PR F K fL A 7=, KB K L FA) 7K 2 03 iR = S HE ORI == AR e i ) — AN E B
By Wang SF[1410F R T — &S B S VAL 771, FK N T E 50 AN HL M0 ) 17K sk
(IR AL, &5 R B 2 725K 43>k E /K Lk (RIS AT 43P B B s Sunwanit S8 [15]8F 4 2 [ 5 AN/NELK
FSHEAT 7 A PR 00, TR TR R IR SR HE I R 2 Zhang S [ 1610 P L LK FELss T H dE
77 A A IR & S ARHE R T, IR KB K R R R SR T R BE . SR, H AT AR
SRR FEAT A T A2 I B, BT = G — VPN i AR, B R B i AR AE K AT 2 A,
o] v 2k VAR R 5 P A PR HE AT BRHE TS AL AT T LR SRIR AT 1

ARICTECA RIS b, AR T TR AT BE R a0 A% Y, I DL\ = M i FEAR 4 o 91 I
JESTUEWEFT, WA= iy 3 04D P T UMK A 5 2 8 AT PR VT A, #8 R FLmis e &kas, DA AR 4
TR AR 28 (1% SR RE IR R VP A R RS 41 T

2. MR A%
2.1 \FHEABRATIZR" /T

AL CAYL VG )\ W FEAK 2 TR A BRI TR AIE 5, A A X 20 b A 3805 B 38 SR RS VT R B, b3
ARFR N2 116°40'30", Jb4h 28°27'20", Ed% ¥t 43.86 1270, & MELIMIE A R AL SR I
SR AL TAE, BTG R ERGENT. Rk, Mk, & ARG R A k. HSE IR &
JKAL 18.0 m, HIFLLE L B FL S 2 AL 25 0 5.6 MW, S 7 IR RS BEHL A BN 7.0 MW, S iT2EHLA R 12.6
MW.

2.2. BT E AR ET I EE

2.2.1. RGHRRE

I\ AR A T2 A A R I S e B I8 S Y I B AGR AR B\ T AR A T RE T
IR BT AR L TR M 2>, HARSCEIREE =, Rk, BT )\ B i AR A TR I 2 8 VAN 2T
AN EIRA I BE[17].

J\TFBEAT A A TR A i B dE 2 BB R B B4R P B, ik 1 B Hh @i
BEEARE =R 1) MR, Rz TR A I BOEFERR AL . AA . S8 AE 1 26
B REUR & L R s 2) BB, BE AN E. N iatn; 3) i ik R d R B R R,
W RARZ BT A ZMHURAE A o BT\ BT AR 4 H Aad b T i B, T2 B A i B AR TS
DLERA LR TCIEAF R, WO e LR HE A Bl A 30 AR e 1 Ty, DR 8 I 6f L4832 5 1A FELRK 4 Gl %
R AL A7 PR AT FE R A 55 R AT D37 A SR TG J\ W i A L A S Bl o JE e TR o] e, R A
FELRX 17 A PR HH 1) A YV AR B 008 AN R i P B () B VR T FESRTH L, (R I T i % id £,
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Hh Gt g MU R . BT CATEARRE T, )\ W i rE X 412 7 3 L R Y FEAZ SV A O 3 L R 35 4
1) TREEARRG TR RS 2) AEEHEX . Kb TREEARS TR RS0 &7 K Bl e g
MRGWFHRE., RERERGNFEEE. AT HELBHMFEE, ENEEXEE SRS ]
BRI A& DA I A I FE L B RIS BT K AR AL v 22 /0N, HOKEE I JCHE B S 52 e, AT 70 2B 7K
PR = SARHES . FoAh R AL HE A TS BT B AR P 255 0 AN T A R A B HE B HEBR 7 R G ok o
Table 1. System boundary of carbon footprint for navigation and power hub projects
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2.2.2. BREIBRHEGE
AW S % CHR[18], 45A it R HTiE(PA-LCAYK “ B i b7 BRI, EFATR 4l TAZ%5B B
REFERFAE, $2 tHAH N & B B B 2 2 1577
AR BRI -
Ca=C1+Cz+c3=2Miﬂi+ZMj7J‘+szak 1)
i i K
@), Co NEBH B L Civ Co M Cy o R B & A AR . it T A iz fanid A2 4

RIBRHEIG My A g 20 SRR P Br BT AE | AR RH BEVR I T R B i AR A B A B T R B M
5y At TR AR § Al B A R B ATAR R R HESCA 55 M AT o MIgHimId R k R R BEIR T AR 5

BRHEIUA
IEE Y BURR LIS EEZOR B H 28 KA BEINE s RoRE BEIR I BIRE, BRI A 2
= (2) s

C, =Rxb @)

K@, Co NIZER B L ; RNIEBEYES A, b A A ™ iR = A
Az i LR /2 72 Coire FEEBORIIZ E B B BB IN T 45, B

Cire =C, +C, (©))
2.3. TRERBR X EAER
T TE AR P ()3 17 R I A [F) B9 A T 2O BN Cootentiars WIS R BlcB 25 2 A% SREABE 2 Ay -
C= Cpotential _Clife =E- Ccoal (4)
Horbr, C S Bt 2 E A ek IR IR 15 2 B (PR AR HERRE) » Coon HE— MUFR HERRE T 7 A2 BB HETECR: - Cpotential
A () THHE AT
Cpotential = Eelec - f (5)
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2.4. WHEHKIR

B HETSOR 740 £ 2k VR T CLCD % e . ELCD #¥i . o EJR T RERH =W Fibe . I X3
SEMELR A T B A AN A FFSCHEREE A& EIO-LCA 155 . g f BRI B 4 i B R Z A R R B\~
WEATHAX AL TR R, BRI 2.

Table 2. Data on carbon emission factors of major materials/energy sources during construction and operation and mainten-

ance phases

*® 2. BB S EEEFNEREEMRYREIREHISE T 8E

BB MR B SRR
TR e 0.094 t CO.eq/t SCHR[L9]
A4 522 t CO,eq/million dollar EIO-LCA (2012)
Rl 44 SR 0.139 t CO.eq/t CLCD (2012)
i PRI AL R 926 t CO,eq/million dollar EIO-LCA (2012)
R WA 2.2t COeq/t [ R Re B AR
PS5 & B4 640 t CO,eq/million dollar EIO-LCA (2012)
S 0.139 t CO.eq/t CLCD (2012)
it Tt F - 2017 HHE] [X 35k B o) =
i, 0.542 x 107 t COLeq/kW-h Y -
B2 S 0.139 t CO.eq/t CLCD (2012)
» 2007 DX A
B H, 0.542 x 103t CO,eq/kW-h U HE T
VR 0.229 t CO.eq/t CLCD (2012)
3. B{RE S
3.1. BBk
3.1.1. BB

1) MRS AR

I\ BT R AR AL 73 il UG« AROKIT AT, $K . K. A R A A . 12 AR

OB A B BO FERTR BE . AR SE AR EARL VR R R I LR 3. MRl R
By BLAI TR AL 47.73 t COzeq, HrfiRBE L AANAA B AL 72890 31 o 7577 BUI) 64.86% 411 30.92%, HoAhlnZE
W AM S REASEL DRSS e RS T R B TR, Ha e .

Table 3. Major material/energy carbon footprint in material and equipment production phase
= 3. MRREEE M R T E MR RE IR Ik B 12

R FH B (A7) /0
TR 329.37 (10* t) 30.96 x 10%t CO4eq
AAt 5.78 (million dollar) 0.30 x 10* t CO,eq
S 5.68 (104 t) 0.79 x 10* t CO,eq
RO R 5.21 (million dollar) 0.48 x 10* t CO,eq
WAt 6.71 (10* ) 14.76 x 10* t COLeq
WL S &R 451 6.88 (million dollar) 0.44 x 10* t CO,eq
Mt 47.73 x 10* t COeq
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2) izt e

B B sbE, SNSRI, I R 2 SR S R R . IS B
T FEE 2.37 x 10 t, BHIE B AL A 0.33 £ COLeq.

3) it TidFE

it ok A RV O B R R, W RO I TR R 2 LI, PR A KR IRERE, HEBOK
BRRE AR, TR, SEERETEFR R R AR 1.09 x 10° kKW-h, LEMIFER 0.87 x 10°t. &% IPCC
Xof T B Pl = SR I A ERAR R B AEAT (8 SR = SRS e mE ), SEMTHRERIR 2L B 1.31 t
COeq, FEAETHFEIIFEmR L7 N 0.33t1 COeq, Jiti TR BLERR LA 1.44 t COLq.

BRI, Y B A R 2328 A 0.49 x 10° t COseq. Hirf, MPRIR &AL i SHiok, 2058
BT BRI 96.42%, it it A% A el R R sk 2 328 B 481 4 Sl 2 2.90% 71 0.68%

3.1.2. TEME
R A= i R BTN B 5 V2222120 45 HE ) H E VS RE DU 05 B SR U R 32 4 Pl

Table 4. Preliminary energy consumption measurement list of Bazizui hydropower complex in operation period
4 \FHEMBRASERLBEEENEES

FERER 4 FERE IR 1,
TREERRG T RS 9893665.60 kWh
FRBE 354500.76 kWh
HEEIE X R 5 231232.64 kWh
g% 9076.16 kWh
&t 1.1 x 108 kwh

IRV SRR, W X AL 8 11 i A T FE I ik 1.1 x 10° kW, HH5E15 31 30 4Fig 7Rk 2 N
1.79 x 10° t COLeq.

DR, W A FEAR 132 78 2 B BEANIZ AT B B OB A2 328 90590 0.49 x 10° t CO.eq A1 1.79 x 10° t
COeq, A= & HIhH 225K 2.3 x 10° t CO4eq.

3.2. TRERIRIEE

I\ ER 1 TR AR 3275 B B4 1R AN 75 v B Ay 4.28 x 10° KW-h, 3B 7 1 A [ A s (14
LR 128.40 x 10° KW-h, 327 A P2 193 iik FRL B T35 R RO V8 FE B3 AR T2 Cpotentiar 9 696.62 x 10* t COLeq -
J\EBE R X 132 [ S Y B C NI LE AT LB AR T Cootentian 5/ \ W8 FIT FELRX 21 4= iy J 9B A2 108 Ciee 225,
79 4.66 x 10°t CO.eq (A% 1).

e T AR R
23x10°tCO, eq

TEHERR LT
6.69 x 10°t CO, eq 4.66 % 10°1CO, eq

IS8 %

Figure 1. Carbon reduction benefits of navigation power junction project
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T A 1R PR BB T A (O BT DAHRTS L R AL 28 . BEREARUEIE BT AE K] CO, N 2.7 £ CO, eqtee,s
JUF BT B 21 T AR A 5 A A 173 x 10 t bmifEbE
4. ¥1ig

AHIF T A i FE S0 AR B\ A E R AR AT R A, R TR e AR, HREE
AmEEMERE —EER. )/ UEBE XA T AR A & A S e R B As B g B, R
FEIBR M B . B ArEEA I A OCE N AR AL T, B T I E I B AR AL B A @ AT REAL, AR AL
5 SK L TAR B R I BCAARL, I8 E B BUR )\ B A B 4 TR IR = SR HE R oG BB B, R L A
AR [20] [21] [22] [23] [24]. —RARWFFARTS B = SAAHER, X 85 380\ 7 W il AR A4S 5 B BL i 2 78
PLBmEA o o S HEBOR s i 3 X 58 7 R AR R, o R A A R A 1T 7 A 1 FR e N SR A LA
B i E AT [25] [26]. SR, AW RIL: I\ FBEMi AR ALK B K AL 22 /0, B 2 AT TG A 4 55
SO, WK PR 2= SR HE T 20

TR 0 = AT O AR IR AR DGHERG, el & A AR e i) . TRAGRRIRZE 14, BRI
WA REIRTHE PR L, STILTCRR B YR B AR A2 S0 1 f L i 42, FoH 32 /K R S5 o e R 9 LL
KRR R B BE MM [27]. )\ X 2 T AR AR M B R AN (1 B R4 128.40 x 10°
KW-h, By 586.80 x 10*t COseq, MAIHEE A 173 x 10* t FRvElE, AHERRHAR L 20.97 x 10* t
CO.eq, A THFEAEMS A R RARIE S S ARHER . MR SCHR[28], YTPG 2020 47 )dHE 1.35 x 10°t CO,eq. 2020
£ GDP 2 2.57 x 102 75, #ifii GDP BEiHE N 5.25 kg/7G. I\ FBEfi AR T R4 % 43.86 17T, Mk
/9 586.80 x 10* t CO,eq, M7 GDP Bk 133.97 kg/7t, PRI\ e i FEAR 4 T A2 VL 76 49 B ek
BA—w R

IKF TREAE iy IV R i R B U H Rk, S FE AN e M de 4 4 SR P2 AR B s v\
FWERT AR A TREANH 52 VR R AT W o, — RIS AT B & gl i i R I AN B e M. F TR
ZAHISA],  AHE TR )\ W A A A2 S B HE CR P S 502, AR S B R A AR R AR R A H
AR A8 I B A 7 L FELAURE R B B AT BRI B HE A, B AR A RS AR A . S kFIET, O\
FWEH AR AL ACE B R R TSI H R BOIR KK IE BRI B UK E R L. B 2RE R
SRR, A H AT\ W FAX IS S B B RCHE R v A A R s, (R ARSE A A A
W NG SARRHE R Rz AR B S . R IR U HE R AN 8 1 o DRBEERRCHETC R 7 (e g 51 R, o
I DX 3 R, DR o 2R AR ) B B R S BRI 2 57, THREM S Rt &= A8k . REFEELL L
AW M, AHA SO TR B s R SR 5 i, R H A= o B SR RN 2R A ik A2 2R
W, RGBT TILIEE )\ FHENT AKX A g B R 5, S b, B50d T kot S WA FEAR 2 ) ik A2 28
FT BE IR A L o

5. &

ARSI A i R VPN 7 VA A TR T VL0 )\ W A PR A TR B R, A T T R A% B
AL, SEEANT T LR Rec s, BRI

1) J\FMERT R 2 T AR A Y B I BR /23254 0.49 x 10°t COLeq, APRMHE &4 i 12 ok, 24
o B B BUBRHE ) 96.429%, e rb R RN A B 540 51 o5 2E P B B 64.86%711 30.92%:;

2) MR AR 2 T REE S B B iR A2 325 1.79 x 10° t COLeq, [ 4Nzt it By B4 128.40 x 10° kW-h;

3) MM R 2 TR A= i JE IR /2 25 A 2.3 x 10° t COseq, L, MBS AT M B IR 2 325 7
W) RBR LI ) 18%F1 82%, AR Y 4.66 x 10° t COLeq, 45 5% B LA AR A TR AR HITL e
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