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Tab.1 Parameter sensitivity analysis of

PV cell model

S8 WU R AR R A I S R i
A <10° W/m? <0.1 ~1

T  -10~80C <05 <0.05

R. 0.1~1Q 0 <0.02

Ry, 10°~10°Q <0.01 <0.01

L 1~10A <0.1 ~1

I, 0.1~500 pA <0.1 <0.001

K 10%~107 <0.0005 <0.002

A 2~100 1 <1

E,  10~100V <02 ~0
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Tab.2 Test conditions for different
types of PV module

08:17 12:20
d RO, R A wEOLE, KK 4
(Wem?) HE/C RE//SC (W-m?) RE/CEHE/C

P-Si1 5112 13.1 27.750  1031.6 18.8  43.891
P-Ssi2 5112 13.1 28.492  1031.6 18.8  44.817
P-Si3 5112 13.1 30.278  1031.6 18.8  51.223
m-Si 511.2 13.1 30.679  1031.6 18.8  52.637
CIGS 511.2 13.1 30940 1031.6 18.8  51.739
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Tab.3 Equivalent circuit parameters for

different types of PV module

i E./V L./ A R./Q R./Q A

P-Si1 10.04178 8.454173 0.697705 795371 60.64734
P-Si 2 10.03033 8.468264 0.660588 498.5826 60.75875
P-Si 3 68.946197 8.4867509 0.6491438 417.99168 86.232357
m-Si  19.10070 5.762012 0.708471 226.2184 95.78663
CIGS 164.4536 2414104 1364729 3129279 128.1597
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Tab.4 Experiment conditions

e ail 07:27 0 08:17  09:09  10:12  12:46
IR/ (W-m?) 2733 5112 6974 863 10227

P-Si1 235 27.7 335 38.8 463
P-Si2 238 28.5 34.1 39.6 48.1
R/ P-Si3 244 30.3 37.3 44.8 52.6
m-Si  24.6 30.7 37.5 456  53.6
CIGS 256 30.9 38.0 445 52.8
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Fig.11 Results of parameter extraction
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Fig.12 Maximum output power of PV module during a day
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Sensitivity analysis and parameter extraction of photovoltaic cell model
TIAN Qi',ZHAO Zhengming' , HAN Xiaoyan®
(1. State Key Laboratory of Control and Simulation of Power System & Generation Equipment,
Department of Electrical Engineering, Tsinghua University, Beijing 100084, China;
2. Beijing BOE Energy Technology Co.,Ltd.,Beijing 100015, China)

Abstract: The parameter sensitivity of photovoltaic cell is analyzed under short circuit and open circuit
conditions to determine the influence of its basic parameters on its electric characteristics. Software MAPLE
is applied to quantitatively calculate the influence of irradiation,temperature and model parameters on the
electric characteristics of photovoltaic module by analyzing the local parameter gradient of particular
parameter. The parameters of DC model are extracted for five types of photovoltaic module :mono-crystalline
silicon, poly-silicon photovoltaic module and CIGS. Five most influencing parameters are selected in the
photovoltaic module modeling and the experimental results demonstrate the high accuracy of the designed
model.

Key words: photovoltaic cells; sensitivity analysis; parameter extraction; models
ettt —hr sttt

(L#% 118 W continued from page 118)

Reliability evaluation for distribution system considering
supplying ability of photovoltaic DG
WU Yan'?,LIU Junyong'?,XIANG Yue'?,LIU Youbo'?,YANG Jiashi’, WANG Zhuo®
(1. School of Electrical Engineering and Information,Sichuan University ,Chengdu 610065, China;
2. Sichuan Smart Grid Key Laboratory,Sichuan University , Chengdu 610065, China;
3. Sichuan Electric Power Company,Chengdu 610061 ,China)
Abstract: The power output model of photovoltaic DG affected by weather and time is established and the
supporting ability of islanded DG to load is analyzed. An optimal scheme of distribution network islanding
is proposed according to the influencing factors of islanded system reliability. The traditional minimal path
method is improved for calculating the reliability index of distribution network containing photovoltaic DG.
Case analysis verifies that,photovoltaic DG improves the reliability of distribution network and the
improvement degree varies with the season. An optimal scheme of island operation is proposed,which
adjusts the island range according to the season. Case results verify that,the efficiency of photovoltaic DG
is fully utilized and the reliability of distribution network is enhanced.
Key words: photovoltaic power generation; distributed power generation; island; distribution network;

reliability; seasonal characteristic



