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b. Single axis solar-cell array
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b. PERCYGAR Hidtk
b. Passivated emitter and
rear cell (PERC) photovoltaic cell
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1.Screen printing silver paste 2.Antireflection layer 3.n+ emitter 4.Back
contact layer 5. Screen printing aluminum paste 6.Base back contact layer
7.Passivation layer 8.SiNx coating

A2 AR ERS PERC AR EELE ML
Fig.2 Structure comparison between standard photovoltaic cell
and PERC photovoltaic cell
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a. Standard photovoltaic cell
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Table 1 Major parameters of photovoltaic arrays

ST . o AR
Tl Arrays Coﬁlﬂl)ﬁ;l;%ype Nlﬁirs CapaztjMW Numbers of
junction box

B1 [ % PERC 4248 1.487 15

B2 ikl PERC 4032 1411 14

B3 [ 5E % 4554 1.457 16

B4 U2 i EE 4608 1.475 16

2.2 RWHE

D G B, S lRER S BRI 2 0
GO R, @I A S 2 SRR LA B R
P L A A T e R o A oK 2 2 T e R A
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Fig.3 Average daily power generation per watt in 2018
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Fig.4 Output power per Watt on September 30, 2018
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Fig.5 Average daily power generation per watt of PERC
components in 2018
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Fig.6 Daily power generation per watt of PERC components in
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Power generation performance of efficient PERC components with
different bracket forms

Zou Han', Shao Ligang®, Qin Honggang®, Qian Kangwen®, Cheng Yuanzhe', Li Xiuxiu?
(1. Huadong Engineering Corporation Limited, Power China, Hangzhou 311122, China; 2. Jiangsu Provincial Key Laboratory of Solar

Energy Science and Technology, School of Energy and Environment, Southeast University, Nanjing 210096, China)

Abstract: At present, research on power generation performance of PERC (passivated emitter and rear cell) components
mostly depends on theoretical calculation or short-term data measurement, and there is a lack of long-term reliable test data.
Based on the Tianchang 100 MW photovoltaic power station of Huadong Engineering Corporation Limited Power China, this
paper collected the power generation data of fixed-tilt (the positive-south fixed tilt, the inclination angle is 25°) PERC array B1,
single axis (the north-south single-axis tracking, the inclination angle is 5°) PERC array B2, fixed-tilt polysilicon array B3 and
single-axis polysilicon array B4 in 2018. The data of DC power generation of the test array inverters in 2018 were screened
and processed. By analyzing the average daily power generation per watt of four arrays in 2018 and output power per watt of
array B2 and array B4 on September 30 in 2018, the superior power generation performance of PERC module was verified.
Then, for the further research on PERC modules (array B1 and B2), the average daily power generation per watt with the
corresponding power generation gain and the daily power generation per watt in July with the highest irradiance and in
December with the lowest irradiance were analyzed. The results showed that PERC component had better power generation
performance than polysilicon component in the whole year whether it's single-axis tracking or fixed-tilt, with an average
annual power generation gain of 5.7% and 3.7%, respectively, and PERC component maintained a high output power in case
of a sudden decrease in irradiance. From March to September, the average daily power generation per watt of the single-axis
PERC component was higher, with the average monthly generation gain of 13.4%, and the maximum generation gain reaching
24.9% in July. But in October to February, the fixed-tilt PERC component performed better, with an average monthly
generation gain of 8.1%. In July with the highest irradiance and the largest power generation gain, the generation performance
of single-axis PERC was significantly better than that of fixed-tilt PERC in sunny days. By contrast, with the lowest irradiance
and the smallest power generation gain, the generation performance of fixed-tilt PERC in sunny days was significantly better
in December. Because the irradiation in rainy days is mainly diffuse reflection with little tracking value, the power generation
of PERC components under the two bracket forms was similar. The superior power generation performance of PERC module
in the long-term operation and the power generation characteristics under different bracket forms will make it play an
important role in the photovoltaic power plant. Therefore, the selection of modules and brackets in the initial stage of the
photovoltaic power station construction should fully investigate the local irradiance resources and climate characteristics. If a
place is rich in irradiation resources and sunny days, the single-axis PERC modules can be used preferentially under the same
investment cost. The research results can provide technical support for module selection and bracket selection of the
photovoltaic power station construction in future.

Keywords: photovoltaic cells; solar energy; experiment; passivated emitter and rear cell (PERC); silicon solar cells;
single-axis; fixed-tilt



