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Abstract

This paper describes the performance analysis of small scale photovoltaic (PV) systems based on
37 sites operation data in Mongolia. The NEDO of Japan has performed demonstrative research on
movable type PV systems for nomadic lifestyle in Mongolia. We have detailed analyzed the field data
obtained by this project. The whole system losses separated into 6 items, also the cause of system
failure investigated. From the results, many functional failures of the batteries and the increase in
battery loss, array capture loss, and high load mismatch losses, user’s bad managements of load were
observed. The main reasons of failures are oversize and underused of the systems, also much
evaporation electrolyte of batteries, due to low humidity in Mongolia. Stand-alone PV systems
evaluation method was improved with combinational use of parametric analysis method and time-serial
simulation method. Also it was clarified the general weather conditions and important points that should

be considered about PV system designing in Mongolia.
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Fig.1 Solar Home System in the Nomadic Family

1993‘s 50 sets systems in the area
around Undur-Ulaan in Arhangai province

1992's 100 sets systems in the area
centering around Harhorin in
Uvurhangai province

% 1994's 50 sets systems
the southern district of
Uvurhangai province

Fig. 2 Installation areas of Solar Home Systems
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Fig. 3 Overall appearance of the Solar Home System
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Table 1 System specifications

1992's System | 1993's System i 1994's System
i Array Rated Power | 204W (51W x 4) 204W (102W x 2)
Panels | Angle Variable Two-split table
Structure Wray angle | 30° 45° 60° 45°
‘ Legs Built-in type
P\./ X Array frames, support legs: Aluminum
Unit Frame material n
Braces: Stainless steel
Assemled dimensions (mm)] L1832:D800xH2070 | L1786+D700xH1700 LLI7BEXD7OOxHI7O|
Panels | 266ks  135kgx2 | 13.1kgx3
Weight Legs | T13ke | 65ke | 57kg _
[Totalweight |  409kg |  335kg | 319kg
Input Voltage DC 24V
_ Output Voltage | AGC 220V 50Hz
QOutput Capacity © T 300vA
CB’;EIOIE Dimensions (mm) | L476xD426xH555 | L470:D420xHASS
. Weight | 430ks [ 417ke | 356ke
Functions : Overcharge/overdischarge pr.evention,‘

: Overcurrent/Overvoltage protection, and timer
| " Type | Lead-Acid battery for car
Storage e | a4V {12V x 2in series)

Battery; battery | .28 g el
Unit L . ... Ospacity . = 100Ah . 1oaR
¢ Dimensions (mm) ' L476xD426xH555 ! L415xD315xH320
T Weight 65 kg 401kg
Total weight | 1489kg | 1153kg | 1076 ke
Source: NEDO”
2005 4E




RS b AN

BU LB RBEAE A7 L%

= ST AT LEFA

Ty bha-bazy MIOLY AT AOBEIRIREE 08+

L= OBET —ZHEEEENER SR TWS, RIEEE
X, O7 LA mBsRE, QvViEE, @7 LLER @
NoTFV—EBE, @7 ) —RE WEESRTL) ,
arvbha—a=y MEE (2,3 kIRTFL) , @A o8
— X HAESH, OERHAER B KRAFLDR) , ®
RE (—#0) ThoTo (Fig. 4) . FHUZHEE S 25 AT
10 53T, 2R, 3RV AT A TIL 20 5 EIZITh, #h
THhAI3, 6 »r BT —ZBRIFEND. F—FUIUEIZS
WTIE, ZEOVAT ABEHBICERBSN-Z L, E1
RIBFEDAE 2 LT L > THEEA D= 2 LB RE S
'Cb‘%) 7)

@ Incident Total Iradiance

': Iirrad

=y
S

@ Array Current

I Controller |-->

F r's
k s .', Inverter Load ]
"""' Ian—ay VbatJ T@ Battery Voltage P,

J . O

@ Cell Temperature ad
g (3 DC Output Current (Esys)
Vibrations (partly)

® Inverter Output [W]

® Battery Temperature

Tbattery

Fig. 4 Measurement [tems and Points

Gain Losses

Eff. Decrease by Temp.
Pmax mismatch
Disconnect. for overcharge
Battery loss

DC circuit resistance & CC

Inverter ioss
. Perf, Ratio

"L Eff. Increase by Low Temp.
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Fig. 6 I-V curves of modeled array
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Fig. 7 Experimentation for an inverter efficiency curve

Journal of JSES

X
T e — Tt = 6 1324 1,03 +-0.048
. . .
207 P
g ;
S o6 B 0175  +1.125x+0.056
j
[T
@i g g e e —
& )
E 04 _ _ ®  nhverter
& 'y 7 tota
Z 0.3 Z e approX.CUPVe NV
0'2 s 2pproX.CUTVE 7] total N
0.4
0
0 02 04 06 08 1

Load Power Factor
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