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Technical Economics Comparison Between PV Module Under

Vertical & Horizontal Arrangement
LI Shun, HE Guangling, REN Yaozhong, TIAN Jingkui, YANG Wei
(North China Power Engineering Co. , Ltd. of China Power Engineering Consulting Group, Beijing 100120, China)

Abstract: To analyze the differences of PV module under vertical and horizontal arrangement in technical economics, 1 MWp PV ar-

ray generating capacity models and support structure models were promoted based on the PV module parameters and the geological and

hydrological conditions in Sonid Right Banner of Inner Mongolia. According to the results, PV module under vertical arrangement is

slightly prior to the one under horizontal arrangement in technical economics.
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Fig. 1 Model of horizontally arranged PV module
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Fig. 2 Model of vertically arranged PV module
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Tab. 1 Basic parameters of PV module under standard

test condition

ZHAR ZHUH
K% P/ Wp 260
DIRNIE P, /W 0~ +5

RIS TAER P,/ V 30.5
RIS T AR L,/ A 8.52
FFEEHLE V,./V 37.6
JHES I 1,/ A 9.10
AT n/ % 15.8

2.2 RRAHHFER

FESCIEA ST 45440 T, T e & AR BB,
RIS PR B 0 0 Bl R B,k S R 43 A B AR H
S O T B E R iR o H it ) £ R A )
— TR, o AR R e g R T A O
AR 1 s A 2 WAL - {2 2% 9 o NG R L SR @ i
Sl 12 B8 S 1] = i 200

P 3 AR B It T X A A A R R AR
AR IR T I & AR T RO . Her, L, oAk
LT A s T At S D, BRI I,
R TS D, R 1 DA S o L
R, R GAR L T ) SE RO LR s R, A G AR H
TCIAERCRECHLFE s V AR T s s s T
S AR LT S L
s ——— o , Kmitbie

L 11)1 11)2 ] Ish

O wo, wn.® [Ir, ; v

3 J‘cﬁ%ﬁm%s&%%
Fig. 3 Equivalent circuit of PV cell
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Fig. 4 Equivalent circuit of PV module partly in the shade
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Tab. 2 Main index of two kinds of models’ power generation
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Fig. 5 Two kinds of models’ yearly generated energy-time curve
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Tab. 3 recommended pile parameters of PV field
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Fig. 6 Calculating diagram of support structure with PV
module horizontally arranged

B7 SREHEEHENZRITEEE
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module vertically arranged
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Tab. 4 Engineering quantity of two kinds of models’
support structure

i %in} "k Q235B R EET C30 L]

ALK 39.5/t 97.7 m® 7.82t

R[] A 37.3/t 114. 4 m® 9.15t
PR 5.6% -17.1% —-17.1%

4 FAREFILD

4.1 BMKE

MG 2 25 h i PR BRI 25 4RI 4F & ML &,
IEE5G A PG & L BCR RN T 4 715 (Tl 20 4R
LA ECH 0.9 J6/kWh, J5 5 RN ECH 0. 4 Jo/
kWh) , 75 H A ] A RS ) A 25 AR A 4T B E
A3k 1 453 JTITHI 1 451 JTon, BV A AR R G
Prifezs b ) A m 29 0. 13%
4.2 EIGHA

BT 4 B A TR, SRR
HMERL 9 300 Jo/t, TREEPAMEL 650 JT/m’, AR
FM IS 300 Jo/t, JUIRR [ A AR A RS
R TR &M o B 29 47.2 ool 42.1 7
JG, B ) A6 Y AR B A
2510.8% ,
4.3 HAREFSH

LA 75 S P RIS TR 7 R AR R R U £ 1Y
E5, EAFZEEERAFLERENZMT, #
[ A R [ A 25 AR RN 43 29k 1 405. 8 T
JCHT1 408.9 Jro6, RIS A B HGRE A 0 A
E 31 I, A BRI 0.2% . AR AR
BT EROL TR A e, (2% R SR Y
SRR, I Z A SEPR 220K .

5 #Hig

AL MWp JEAR & LRI o B xt 4, 1
BET O CAR 24 7E R ) RN R e AR R AR LT AR
br, 180 TLUT 4S8

) A L, SRR R ) A & L
) A7 B = 24 10. 8% 5 X F 1 MWp Stk & fiL Bt
MmaE, ZHMHELS5.1 370,

2)7E25 AE R R b, SRR R AR 1) A

R A A 0.12% , BT CAR LA E
O} e L A S ) A BR o

3)7E 25 AR AN -, AR gL R A A
FE B A B 0. 2% , A ELTFIE E2ZRIA K,

Ak Lbgsie, TEANFELI T U

1) FIRGEISAGE ] T IX . A Mo i AR S i
FGARE S . XFF i, R, oA OBk H
LB BRI, DGOk 50 [R] R /N | Ak 3 44 7™ B
IR AR A B, 2L T

2) ARSCR T BN T 5y W B B R 1T % H o
IR, WA LR XA IR AR b
G RN SLBR R LR R, AT B A HLAR TR
HISE PR & L AR TR bR, WA X — 40 S R 4 A4 A
1) RN R ) A T AR 2 0% 22 R TR ABFSY o
SE Lk

(1] bR, 2Rz SGOR AL X B 52 SURE B i I 3 e 43 Br 2
[J]. WAERETER, 2014, 32(9): 1263-1266
LIU Y, LI A W. Analysis and application of PV modules’ sen-
sitivity to shadow [ J]. Renewable Energy Resources, 2014,
32(9): 1263-1266.

(2] HER, B, S, % R TOUREES R
it [T]. PEEVL TR, 2009, 29(11): 119-124.
XIAOJL, XUZ, LIN C, etal Optimal design of photovol-
taic arrays under partial shading [ J]. Proceedings of the CSEE,
2009, 29(11): 119-124.

(3] &R, B, 22300 SLRAMFh B S -V & sy
PEBASCR [Cl//48 )\ s 4 RS W h HOLRig iz s
LW DIEARTE], 2004,

(4] B8, XIEE, AMEBE, 5. KFHAEGMR A& B KN A
[M]. dtxt: RleEdipdt, 2005.

[5] MISHINA T, KAWAMURA H, YAMANAKA S, et al. a
Study of the automatic analysis for the i-v curves of a photovolta-
ic subarray [ C]. Conference Record of the 29" IEEE: Photo-
voltaic Specialists Conference. Piscataway NT, USA, 2002.

[6] HERRMANN W, WIESNER W, WAASSEN W. Hot spots in-
vestigations on PV module design with respect to bypass diodes
[C]//IEEE. Conference Record of the 26™ IEEE Photovoltaic
Specialists Conference, Anaheim, CA. U.S. A. : IEEE, 1997.

[7]  QUASCHNING V, HANITSH R. Numerical simulation of cur-
rent-voltage characteristics of photovoltaic systems with shaded
solar cells [J]. Solar Energy, 1996, 56(6): 513-520.

(81 sk, FRatfl. ARAMEERY A RO R i i 5 £ L0
3% [J]. AL, 2011, 41(7): 61-64.

FENG B C, SUJ H. Research on model and simulation of PV
module under partially shaded conditions [ J]. Electric Drive,

2011, 41(7): 61-64.

(TriE%h i REX)



	A0 封面-封底
	A1-中文版权页
	A2-英文版权页
	A3-A4-彩页目次 P001-P126黑白正文
	封二 封三彩页



