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Abstract

Under the development demand of the dual carbon target, the new energy market is rapidly devel-
oping, and the solar photovoltaicindustry is rising rapidly. At the same time, with the intensification
of the global energy crisis and the increasingly serious environmental problems, the development
and utilization of renewable energy have become a common choice for countries around the world.
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This article systematically sorted out the factors that affect the quality management of photovoltaic
module enterprises through literature analysis, data analysis, and survey questionnaire methods.
Starting from the 5M1E factor, the adverse problems were summarized. After screening, six dimen-
sions including personnel, equipment, raw materials, monitoring, methods, and quality manage-
ment effectiveness were finally listed, as well as 20 different influencing factors. Based on this, a
quality management system was constructed. The structural equation was applied to calculate the
weight of indicators and analyze the relationship between the factors. Finally, after calculation, it
was determined that raw materials and methods were the most optimized factors. The research
results of the paper provide new ideas and methods for optimizing the quality management of pho-
tovoltaic module enterprises.
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Table 1. Selection of indicators affecting quality management factors
#* 1. #REEEERNEREE

PN FE R BIME W Fa R BIME
ANRFEZEA) 3.835 HEM K 2 (D) 3.859
N BB F1FE(AL) 3.971 At o7 % 7 & B (D1) 4.068
N R R BN (A2) 3.392 FERTRL S 1R &R (D2) 3.804
FUBARES(A3) 4.141 R LR 52 3 14 (D3) 3.704
%K% (B) 3.904 TLRZ(E) 3.950
WA RS A WIBL) 3.666 YRk B S 5 SR P (B L) 4.164
2% 1 1mf 7K - (B2) 4,138 HAFHE R B THRFE(E2) 4.026
W AR IBAT IR (B3) 3.489 A R AR 302 FH (E3) 3.659
W% I BTG (B4) 4.325 R HR(F) 4.203
¥ g SN EN(®) 3.923 HIFE IR =1 (FL) 4.161
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Table 2. Reliability test
=2 FEKE

i i [ CL R AR AL Ty
A 0.811 3
B 0.727 4
C 0.866 4
D 0.832 3
E 0.859 3
F 0.786 3
R 0.819 20
Table 3. Validity test
< 3. WERW
i KMO #11 Bartlett BRI 55 1 46
KMO HUREIE ) 1 sk 0.712
AR 315.798
ARFE A Bartlett B % 5 A4 56 H 3
BEMp 0
KMO HUREIE U 1 4 0.81
w&KE B TR 439.559
Bartlett BRIE B 6 56 H HE 6
2EMEp 0
KMO HUREIE ) 1 4k 0.828
R 574.956
M EHR % C Bartlett B JE BE 46 46 H 6
BEMp 0
KMO HUREIE U 1 F 4 0.719
EARLRTT 355.502
WM E D Bartlett 3R E R 5 H HE 3
2EMEp 0
KMO HUREIE U 1 F 4 0.733
R 432.06
HHEFEEE Bartlett 3Kk & FE k6 56 H 3
BEMp 0
KMO HUREIE ) 1 sk 0.732
EARLRTT 526.736
REEHENRF Bartlett 3R % /& k6 56 H B 3
2EMEp 0
KMO HUREIE U 1 F 4 0.865
R 3287.524
BREMR Bartlett 3RJE Ky 3 H 190
BEMp 0
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Table 4. Correlation analysis

= 4. XS

[ E A B D F
C R oR AR A 1 0.098 0.06 0.443™ 0.378™ 0.488™
E R IR AR A 0.098 1 0.474™ 0.155™ 0.318™ 0.446™
A B R IMAH S 0.06 0.474™ 1 0.109 0.295™ 0.371™
B FE R AR A 0.443™ 0.155™ 0.109 1 0.377™ 0.433"
D B R IMAH S 0.378™ 0.318™ 0.295™ 0.377" 1 0.491*
F BRI SN 0.488™ 0.446™ 0.371™ 0.433" 0.491™ 1

R 0.01 F(MUR), AHIRMERE.
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Figure 1. Preliminary calculation results of the model
1. BRYPEEERE
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Figure 2. Results of model correction
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Table 5. Test results of model fit index after revision

5. EIERRENEEIEFENER

WEEE fRbREK SEBR A for e 25 5
CMIN/df 1~2 2 JA] 1.613 (EREE SN
RMSEA =0.08 0.044 (EREE SN
GFI >0.90 0.927 (EREE SN
AGFI >0.90 0.902 (EREE SN
NFI >0.90 0.927 FFEESR
TLI >0.90 0.964 FFEESR
IFI >0.90 0.931 FFEESR
CFI >0.90 0.96 T EER

PRI BRI S PR B AT B AR 25 AT SO RETT 2, A BB B, B tfE R T 1.96,
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Table 6. Results of significance level test
F 6. BEMKTIREER

AR E LA Std UNstd SE t-value P
B c 0.534 0.549 0.08 6.85
A E 0.548 0.552 0.07 7.908
D A 0.213 0.209 0.076 2.771 0.006
D B 0.248 0.282 0.088 3.22 0.001
D C 0.295 0.345 0.089 3.886
D E 0.182 0.181 0.074 2.44 0.015
F A 0.174 0.181 0.064 2.802 0.005
F B 0.21 0.251 0.076 3.322
F c 0.467 0.575 0.089 6.475
F D 0.189 0.2 0.065 3.049 0.002
F E 0.162 0.169 0.063 2.684 0.007

“UHE PNF 0.001, MEMSTRIVERIATDEH, A tEAKT 1.96, P #RE 0.05 LLF, AT S E 4l T g

5.

3.3. IS ESX 5y ERIE

Table 7. Convergence test results of measurement model

=7 MEEBWHERIEER

R WS A SMC (3 H 15 %) CR AVE
A3 A 0.507
A2 A 0.653 0.814 0.595
Al A 0.624
B4 B 0.590
B3 B 0.772
B2 B 076 0.829 0.549
B1 B 0.657
c4 C 0.866
C3 C 0.748
o c 0795 0.853 0.595
c1 c 0.662
D1 D 0.737
D2 D 0.81 0.826 0.614
D3 D 0.801
El E 0.605
E2 E 0.717 0.863 0.678
E3 E 0.711
F1 F 0.676
F2 F 0.805 0.882 0.713
F3 F 0.659

IR 2 SMC £5 5 #57E 0.5 L -, CR=0.826>0.7, AVE =0.614 > 0.5, Uil T &K Z 1 Ea
C4EE TWSE SRR . [FN 4 X0 8RR RS, 485 A, B. C. D E. FIIN RHHH
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(4) MDD *HFRE HACR F A IE AR

(5) ML E @R A R F R A R R 25 D 1E 1) 52 0 [A) 422 52 e i s 3 A0OR Fo

WA 7 RIS R, THEAFEA h KA B IS AR N L EE A K IR R F RIE
A 0.174, T A GEE A WG 5 K7 D oot &4 BEAUR FI/EA 2 0.213*%0.189=0.04, FTLAA
TR A FERE AR F SN2 0.214. W&RZER B X RS IR F MIEHZ 0.21, ffﬁI_JH‘hx
%A Bl IR % D XA E AR F /ER] 2 0.248 * 0.189 = 0.047, LA #& K&K B X i&E
OB F B RNN 0,257 JEM R 2 C Xt s B HACR F I/EH 2 0.467, FIFEAMEIRE C J_uﬂn
K7 B &R EE AR F /EHZ 0534 *0.21 = 0.112, [AREMEIEZR C @ik 11 D X i B #H
R F IERIN 0.295 * 0.189 = 0.056, JIt AR KA 2 C X it & B B AR F RN 0.635. il [l
= DX R EHACR FIER 2 0.189. AN R E X EE FAUR F I/EA R 0.162, A HENEKE
LR T A SR AR F/ER 2 0.548 * 0.174 = 0.095, [FAIRf kR &R E iR R T D XF
JR B EAUR F IR 2 0.182 * 0.189 = 0.034, FrRAJT AR 2 E X5 &8 HAUR F ISR 0.291,

Table 8. Summary of effects of structural equation modeling

5 8. G IERBEMACER
N HEREE EMBERZEC WEEEB O ARFEA  WBHNFEZED

IEEZ3INA / 0.534 / / /
wRHE B (B B2 / / / / /
KL / 0.534 / / /
BHERMN 0.548 / / / /
ANHEZE A V) 42 254 7 / / / / /
SRR 0.548 / / / /
BHEHMN 0.182 0.295 0.248 0.213 /
WK D (B B2 0.117 0.133 / / /
R 0.299 0.428 0.248 0.213 /
HERMN 0.162 0.467 0.210 0.174 0.189
MR EEEMERF AN 0.152 0.193 0.047 0.04 /
SN 0.314 0.660 0.257 0.214 0.189

P2 AT NS R R 2 (R AR R B IR A, P A R IR 2 (R L AR E . AEix
JiTH, JEMENE C Xtk B RABMIER, BREMRETZ 0534, X, MEMEHET 18,
WA 2155 0.534 Tt . J7vER E X AR A BRARAER, 250548 XU, M5 iERRA LR, A
AR S35 0.548 (HETF. 7k E. EAPEIE C. %4 B NSRRI A #5 IIIER D A AR A
YER AT 50714 0.182, 0.295, 0.248. 0.213, HA 57k H E. JRMRHA C. W4 K B N R RS 1 %
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FHER EL FEAEHA C. 4 B. NRREZER AL WK D #6xd R s B AR F A RRER, 1E/H
K744 0.314, 0.66. 0.257. 0.214, 0.189, XFEAREHII 1 A VER Ey JEAMEIE C. #a&H
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Table 9. Summary of the effects of various observational variables in the measurement model
9. MERBENWNTE SRR

—gdetass —HEARS —EEARRL T4UER CS4UERE MRS WINRESN HE
M) K] 22 OEY NAERTRE MR FHAT R LANEY NARXT Z % ¥
Al 0.712 0.152 0.308 15
NS 0.214 0.135 A2 0.808 0.173 0.340 5
A3 0.79 0.169 0.332 9
B1 0.772 0.198 0.257 12
, B2 0.773 0.199 0.259 11
WRKE B 0.257 0.222 B3 0.79 0.203 0.264 8
B4 0.657 0.169 0.220 17
Cc1 0.866 0.54 0.278 1
B ) R 22 0.635 04 C2 0.748 0.475 0.245 13
C c3 0.795 0.505 0.260 7
c4 0.662 0.42 0.216 16
D1 0.737 0.139 0.314 14

M2 D 0.189 0.119 D2 0.81 0.153 0.345
D3 0.801 0.151 0.341 6
E1l 0.778 0.226 0.315 10
TIEHREE 0.291 0.183 E2 0.847 0.246 0.343 2
E3 0.843 0.245 0.342 3

H1 B FTRL, SN EOR B it RORE CL, FL IR T3 R E0 0.866, WL AZ B AN R H0 0.54,
RUIHACFRER 1 BAL, BB SR RHE R IR BCR IR T 0.866 Hifis, X HER4RTH 0.54 A7, At
BRI 2R 5 77 R 300 B 5 R ORI 2 0, BE A RS B S T B T IR T R T
HEMTFBL HREBMEER. AGBRR. &R,

5. el R EEIRM N RFERS
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