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ABSTRACT

A Study on the Charge and Discharge Controller
of Ni-MH Battery for PV Street-Light System

Hyun-Chul Kim
Advisor : Prof. Geum-Bae Cho, Ph.D.
Department of Electrical Engineering,

Graduate School, Chosun University

Greater part of an electricity energy which the mankind is using
currently most widely is getting through a fire power development or
nuclear energy development.

But recently we are requiring the development of a new reclaiming
energy because of drying up of continuous increase and fossil energy
of the electricity need environment pollution problem because of the
enhance of a development of rapid industry and life level.

Photovoltaics is clean energy which is unlimited energy, no air
pollution, no noise, no vibration, unlike existing to use the fossil
energy fire power development method.

Photovoltaics consists of grid-connected photovoltaic system and
stand—-alone PV system. The stand-alone PV system apply to the
satellite and the palisade. But recently PV is adapted education,

streetlight, pump and toy to educate. The stand-alone PV system



need energy store equipment like battery when PV 1is impossible
development like night and raining day. The stand-alone PV system
has been used to lead battery and Ni—Cd battery.

But a lead battery is heavy because of a low energy density and
weak the durability at over charge/discharge of high current. And a
using temperature band is 0~30T required comparison temperature
unit facilities. A remains heavy metal’s lead is a main bow material
and continuous discharge of the sulfuration gas injurious with a
power supply equipment corrosion of the circumstance at the human
body activity and battery life is short.

A weak point of Ni-Cd battery is very expensive and becomes the
problem to the environment due to use a cadmium to be a remains
heavy metal a negative pole bow material. Ni-Cd need electrolyte
supplement 2 time because of need 150% over charge for regularity
voltage by regular charge.

Ni-MH battery didn’t use harmful material and show 1.2V~1.3V
discharge. So Ni-MH battery has have no memory effect, 1.5~2
times of the capacity compare with Ni-Cd and compatible with
Ni-Cd battery.

This paper try to present safety and reliability of the stand-alone
system adapted of Ni-MH battery. And then this paper study
charge/discharge characteristic and make charge/discharge controller
to have temperature compensation facility using by microprocessor.

So, this paper propose a tech to do upgrade system efficiency,

safety and reliability of the stand-alone PV.
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Table 2-1 Compare Ni-MH, Lead-acid and Ni-Cd Battery

Ni-MH Battery Duration
Durati £ of Lead-acid
Specification Enclosed | Duration o )
type Charging Charging battery
Ni—-MH Ni-MH Nl—Cd
Capacity(Ah) 100 100 100 100
Nominal
omina 12 12 12 12
Voltage(V)
Weight(kg) 18 115 110 40
Volume 7.7 75.5 75.5 24.9
length 116 171 170 443
Measure wide 36 120 120 237
(mm)
high 175 368 370 237
Weight 66.7 10.4 10.9 30
Energy | (Wh/kg) ) ) )
density Volume
(Wh/ 2) 155.9 15.9 15.9 48.2
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Table 3-1 Parameters of Stand—alone PV Street-light System

Parameter Value
Maximum power (Prax ) 170 [W]
Max. power voltage (Vi) 35.9 [V]
PV module | Max. power current (Imp) 4.74 [A]
Open circuit voltage (Voc) 45.2 [V]
Short circuit current (Isc) 5.09 [A]
Nominal capacity (Cp) 80 [Ah]
Ni-MH
! Nominal Voltage (Vp) 12 [V]
Battery
Number (Np) 2 [EA]
Nominal Voltage (Vo) 24 [V]
Nominal Current (I.) 1.875 [A]
Load
Number (NL) 1 [EA]
Capacity (Pr) 45 [W]
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Table 4-1 Parameters of PV Module

Specification Details
Model HIP-170N1
Manufacturer Sanyo (Japan)
Maximum power (Prmax ) 170 [W]
Max. power voltage (Vi) 35.9 [V]
Electrical
Characterist| Max. power current (Lup) 4.74 [A]
ics
Open circuit voltage (Voc) 45.2 [V]
Short circuit current (Isc) 5.09 [A]
Physical Measure 1443 x 812 x 35 mm
Specificatio
ns Weight(kg) 14 kg

2. Ni-MH A #]

€ =3 A3 299 Ni-MHAR] 2 7€ 539 AF AL A3l
AE & 4-2¢] Jerdigdch Ni-MHAA = 2222 §3& 12V, 80AhZ

20E AE A 24V, 80AhE FA3Gch AL 856/ 0 FIHX

L % HEEo] $43t Y] HAXAE Aeel 100% 2 E
o 23 g4 LYo £ FEAZA Ho) Agrt ¢y, I8
o FFAolvt A 2 B A% k= TAAE AW HI} AHE o
ol dAAANE Hojrprt. 27 4-15914 = APl A48 293 Ni-MH
Az 2 AFAA Y P Ko



Table 4-2 Parameters of Battery for Stand—alone PV systems

Division

Enclosed type
Ni-MH battery

Lead-acid battery

Battery Type

Enclosed type

Enclosed type

Capacity 12V, 80Ah 12V, 80Ah
length 390 332
Measure wide 124 174
high 177 240
Volume 8.56 ¢ 13.871
Weight(kg) 16.2 kg 29 kg

VTR

(a) Ni-MH battery

(b) Lead-acid battery

Fig. 4-2 Battery Image Applying to Stand-alone PV

Street-light Systems
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Table 4-3 Measuring Point of Data Acquisition

Parameters

Survey points

Battery Voltage

1 Point / each battery

PV Voltage

1 Point / each system

PV Current

1 Point / each system

Charge Current

1 Point / each system

Discharge Current

1 Point / each system

Battery Temperature

1 Point / each battery

Total

16 point
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Table 5-1 Load Patterns of Stand-alone PV Street-light Systems

Load
Time Lamp LED
ON/OFF On hours ON/OFF On hours
00:00~06:00 ON 6 OFF -
06:00~10:00 OFF - OFF -
10:00~12:00 OFF - ON 2
12:00~15:00 OFF - OFF -
15:00~17:00 OFF - ON 2
17:00~19:30 OFF - OFF -
19:30~21:00 ON ON 1.5
21:00~23:00 ON - OFF -
23:00~24:00 OFF - OFF -
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