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Abstract

This cooperative education report presents useful experiences in studying lead-acid battery
behavior. It was learned during the cooperative education practice with Thai Storage Battery Public
Company Limited. The charge-discharge behavior of the lead-acid battery for a prediction of the ability of
the battery is well studied. The procedures of charge - discharge testing of the battery are proposed in detail.
Two lead-acid batteries version EB 100 LL, 12 V, 100 Ahr were used for the testing. The charge and
discharge current were controlled by universal battery tester version UBT-50. The universal battery tester
(UBT) was particularly designed for performance testing of batteries. The UBT was bidirectional high-
precision programmable DC power supply so as to control the battery charge and discharge, which can also
collect the data. The charge - discharge experiments under the different working conditions of lead-acid
batteries were carried out to analyze the performance of the batteries, which are important information for

improving battery quality for further production.

Keywords: Charge and Discharge / Lead-Acid Battery / Energy Storage
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1. 903201NNIHIFIVDIVAIABS IFIANNDUIZNIINSNATOY (Full charge)

~ Ay ¥ 7 A
A1TNNN 1 L!ﬁﬂQﬂ?‘l/]llﬂflﬂﬂﬂﬁﬂﬂiﬂu‘ﬂmﬁﬂi (Full charge) Battery No.1
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ANMYVOIUAIADS VR Full charge 10 tomul3

Data
Elapsed Time Volt Ah Temp S.G. Cd+ Cd-
Before charging 12.00 0.00 35 1.171 2.24 -0.15
1 01.00 13.39 10.00 33 1.110 2.38 -0.45
2 02.00 14.37 20.00 33 1.124 2.46 -0.06
3 03.00 14.45 30.00 33 1.138 2.47 -0.06
4 04.00 14.50 40.00 32 1.150 2.47 -0.05
5 05.00 14.55 50.00 31 1.161 2.47 -0.04
6 06.00 14.59 60.00 31 1.170 2.47 -0.04
7 07.00 14.64 70.00 31 1.182 2.49 0.01
8 08.00 14.68 80.00 32 1.195 2.49 0.02
9 09.00 14.72 90.00 32 1.207 2.50 0.05
10 10.00 14.78 100.00 32 1.220 2.50 0.10
11 11.00 14.85 110.00 32 1.229 2.50 0.12
12 12.00 14.93 120.00 32 1.238 2.50 0.15
13 13.00 15.00 130.00 32 1.247 2.50 0.17
14 14.00 15.09 140.00 33 1.252 2.50 0.20
15 15.00 15.22 150.00 33 1.265 2.50 0.20
16 16.00 15.44 160.00 33 1.274 2.50 0.20
17 17.00 15.55 170.00 33 1.278 2.50 0.20
18 18.00 15.62 180.00 33 1.280 2.50 0.20
19 19.00 15.73 190.00 33 1.281 2.50 0.20
20 20.00 15.88 200.00 33 1.282 2.50 0.20
21 21.00 16.00 210.00 33 1.283 2.50 0.20
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22 22.00 16.04 220.00 33 1.284 2.50 0.20
23 23.00 16.06 230.00 33 1.284 2.50 0.20
24 24.00 16.06 240.00 33 1.284 2.50 0.20
a15199 2 et Idonnsn oy (Full charge) Battery No.2
Data mm@mm!mmmaémmz Full charge 10 !!?)3»1!!1]%
Elapsed Time Volt Ah Temp S.G. Cd+ Cd-
Before charging 12.51 0.00 35 1.171 2.24 -0.15
1 01.00 13.65 10.00 30 1.160 2.42 -0.14
2 02.00 14.23 20.00 30 1.168 245 -0.08
3 03.00 14.34 30.00 31 1.184 2.46 -0.07
4 04.00 14.65 40.00 32 1.193 2.48 -0.04
5 05.00 14.74 50.00 33 1.202 2.48 -0.02
6 06.00 15.00 60.00 33 1.210 2.49 0.01
7 07.00 15.37 70.00 33 1.217 2.50 0.05
8 08.00 15.53 80.00 33 1.228 2.50 0.08
9 09.00 15.70 90.00 33 1.235 2.51 0.10
10 10.00 15.82 100.00 33 1.245 2.51 0.15
11 11.00 15.88 110.00 33 1.252 2.51 0.17
12 12.00 15.99 120.00 33 1.259 2.51 0.21
13 13.00 16.06 130.00 34 1.266 2.51 0.21
14 14.00 16.10 140.00 34 1.273 2.51 0.21
15 15.00 16.12 150.00 34 1.275 2.51 0.21
16 16.00 16.13 160.00 34 1.275 2.51 0.21
17 17.00 16.14 170.00 34 1.275 2.51 0.21




2. Yoyl 1A9INNMINATOUAINYUBIUMABSBiA EB 100 LL (Amp Hour Capacity)

A Ay Y &
ATTIINN 3 Llﬁﬂ\TﬂTﬂllﬂﬂTﬂﬂTiV]ﬂﬁ@Uﬂ??ﬂﬂl!u@mﬂﬁ (Battery No.1)
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Y d
ﬂ’ﬂ&l%q“lli’)ﬂ!!‘l]ﬂ!ﬂi’)%(Battery No.1) iﬂﬂﬁi1ﬂﬂ§$!!ﬁul‘l"lﬁ1 20 uonml5

Elapsed Time Volt Ah Temp. S.G. Cd+ Cd -
Before charging 12.70 1.66 27 1.279 2.30 -0.12
1 00.15 12.22 4.99 26 1.273 2.19 -0.15
2 00.30 12.19 9.99 26 1.267 2.19 -0.15
3 00.45 12.15 14.99 26 1.261 2.18 -0.15
4 1.00 12.11 19.99 26 1.254 2.18 -0.16
5 1.15 12.07 24.99 26 1.243 2.17 -0.16
6 1.30 12.03 29.99 26 1.232 2.16 -0.16
7 1.45 11.98 34.99 26 1.221 2.16 -0.17
8 2.00 11.93 39.99 26 1.210 2.15 -0.17
9 2.15 11.88 44.99 26 1.201 2.15 -0.17

10 2.30 11.83 49.99 26 1.192 2.14 -0.18
11 2.45 11.77 54.99 26 1.183 2.14 -0.18
12 3.00 11.72 59.99 26 1.174 2.13 -0.18
13 3.15 11.59 64.99 26 1.164 2.13 -0.19
14 3.30 11.51 69.99 26 1.155 2.12 -0.19
15 3.45 11.43 74.99 26 1.145 2.11 -0.19
16 4.00 11.34 79.99 26 1.135 2.10 -0.20
17 4.15 11.22 84.99 26 1.125 2.09 -0.20
18 4.30 11.07 89.99 26 1.115 2.08 -0.20
19 4.45 10.83 94.99 26 1.105 2.05 -0.21
20 5.00 10.20 104.06 26 1.092 2.03 -0.21




M5 4 UdAIAIN IRINMINATOUANUYPILANADS (Battery No.2)
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ANNQUBMLAINDS (Battery No.2) Tasdnanszua’lvi 20 neannls

Data
Elapsed Time Volt Ah Temp S.G. Cd+ Cd-
Before charging 12.70 0.00 27 1.279 2.20 -0.12
1 00.15 12.23 4.99 26 1.272 2.19 -0.15
2 00.30 12.19 9.99 26 1.265 2.19 -0.15
3 00.45 12.15 14.99 26 1.258 2.18 -0.16
4 1.00 12.12 19.99 26 1.248 2.18 -0.16
5 1.15 12.07 24.99 26 1.238 2.17 -0.16
6 1.30 12.03 29.99 26 1.228 2.16 -0.17
7 1.45 11.98 34.99 26 1.218 2.16 -0.17
8 2.00 11.93 39.99 26 1.208 2.15 -0.17
9 2.15 11.88 44.99 26 1.199 2.15 -0.18
10 2.30 11.83 49.99 26 1.190 2.15 -0.18
11 2.45 11.78 54.99 26 1.182 2.14 -0.19
12 3.00 11.72 59.99 26 1.174 2.14 -0.19
13 3.15 11.66 64.99 26 1.165 2.13 -0.19
14 3.30 11.60 69.99 26 1.156 2.12 -0.19
15 3.45 11.53 74.99 26 1.145 2.11 -0.20
16 4.00 11.45 79.99 26 1.134 2.11 -0.20
17 4.15 11.36 84.99 26 1.124 2.09 -0.20
18 4.30 11.25 89.99 26 1.114 2.08 -0.21
19 4.45 11.12 94.99 26 1.104 2.06 -0.21
20 5.00 10.20 103.05 26 1.094 2.03 -0.21




3. Yeyaii lavinmanaaeumsmeaiszdIunu VB UMINGS (Self-Discharge)

M350 5 MINAFTOUNIA1BUTLIAAUDIVBIUUANADS (Self-Discharge) Battery No. 1

Cell 2
No. Day Volt Internal Resistance
S.G. Temp
1 26/6/61 12.85 4.63 1.278 28
2 25/6/61 12.71 4.91 1.277 32
3 26/6/61 12.71 4.96 1.277 31
4 27/6/61 12.70 4.99 1.276 31
5 28/6/61 12.70 5.02 1.276 30
6 29/6/61 12.69 5.02 1.276 31
7 30/6/61 12.69 5.02 1.275 30
8 2/7/61 12.68 5.03 1.275 31
9 3/7/61 12.68 5.04 1.273 31
10 4/7/61 12.68 5.04 1.273 31
11 5/7/61 12.67 5.04 1.272 31
12 6/7/61 12.67 5.05 1.272 31
13 7/7/61 12.67 5.05 1.271 31
14 9/7/61 12.66 5.05 1.271 31
15 10/7/61 12.65 5.05 1.270 30
16 11/7/61 12.65 5.05 1.270 30
17 12/7/61 12.64 5.04 1.269 30
18 13/7/61 12.64 5.04 1.269 30
19 14/7/61 12.64 5.04 1.268 30
20 16/7/61 12.63 5.03 1.268 31
21 17/7/61 12.63 5.03 1.268 31
22 18/7/61 12.63 5.03 1.267 30
23 19/7/61 12.62 5.02 1.266 30
24 20/7/61 12.62 5.02 1.266 30
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25 21/7/61 12.61 5.01 1.265 30
26 23/7/61 12.61 5.01 1.265 31
27 24/7/61 12.61 5.01 1.265 31
28 25/7/61 12.60 5.00 1.264 31
29 26/7/61 12.60 5.00 1.264 31
30 30/7/61 12.60 5.00 1.264 31

A1519N 6 mﬁvm’da‘umsmﬂﬂszgﬁ’awumwmumma‘% (Self-Discharge) Battery No.2

Cell 2
No. Day Volt Internal Resistance
S.G. Temp
1 26/6/61 12.82 4.59 1.275 28
2 25/6/61 12.72 4.89 1.275 32
3 26/6/61 12.71 4.95 1.275 31
4 27/6/61 12.70 4.99 1.275 31
5 28/6/61 12.70 5.01 1.275 30
6 29/6/61 12.70 5.01 1.272 31
7 30/6/61 12.69 5.02 1.270 30
8 2/7/61 12.69 5.03 1.270 31
9 3/7/61 12.68 5.03 1.268 31
10 4/7/61 12.68 5.04 1.268 31
11 5/7/61 12.68 5.04 1.267 31
12 6/7/61 12.67 5.04 1.267 31
13 7/7/61 12.66 5.05 1.266 31
14 9/7/61 12.66 5.05 1.264 30
15 10/7/61 12.66 5.05 1.264 30
16 11/7/61 12.65 5.05 1.263 30
17 12/7/61 12.65 5.06 1.263 30
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18 13/7/61 12.65 5.06 1.262 30
19 14/7/61 12.64 5.07 1.262 30
20 16/7/61 12.64 5.04 1.261 31
21 17/7/61 12.64 5.03 1.261 31
22 18/7/61 12.64 5.03 1.260 30
23 19/7/61 12.64 5.02 1.259 30
24 20/7/61 12.63 5.01 1.258 30
25 21/7/61 12.63 5.01 1.258 30
26 23/7/61 12.62 5.00 1.257 31
27 24/7/61 12.62 5.00 1.257 31
28 25/7/61 12.61 5.00 1.256 31
29 26/7/61 12.61 5.00 1.256 31
30 307/61 12.61 5.00 1.256 31

4. Joyai laninmsnaaeunuYVLWMUMADIFHA EB 100 LL (Amp Hour Capacity)

A Ay v A
AN 7 uﬁﬂaﬂm“l@mﬂmimﬁeummqummai (Battery No.1)

Data mwg*fufz)ammwm’%i (Battery No.2) lagdnanszua v 20 ueamnls

Elapsed Time Volt Ah Temp S.G. Cd+ Cd-
Before charging 12.55 0.00 29 1.252 2.21 -0.12
1 00.15 12.10 4.99 29 1.250 2.17 -0.17
2 00.30 12.06 9.99 29 1.242 2.17 -0.17
3 00.45 12.02 14.99 29 1.225 2.17 -0.17
4 1.00 11.97 19.99 29 1.220 2.17 -0.17
5 1.15 11.92 24.99 29 1.215 2.16 -0.18
6 1.30 11.87 29.99 29 1.200 2.16 -0.18
7 1.45 11.82 34.99 29 1.195 2.16 -0.18
8 2.00 11.76 39.99 29 1.160 2.15 -0.19




56

9 2.15 11.71 44.99 29 1.150 2.15 -0.19
10 2.30 1.65 49.99 29 1.145 2.14 -0.20
1 2.45 11.58 54.99 29 1.150 2.14 -0.20
12 3.00 11.51 59.99 29 1.138 2.14 -0.20
13 3.15 11.43 64.99 29 1.126 2.13 -0.21
14 3.30 11.35 69.99 29 1.114 2.13 -0.21
15 3.45 11.25 74.99 29 1.102 2.12 -0.22
16 4.00 11.12 79.99 29 1.095 2.12 -0.22
17 4.15 10.95 84.99 29 1.090 2.12 -0.22
18 4.30 10.66 89.99 29 1.079 2.12 -0.22
19 4.45 10.20 92.93 29 1.070 2.11 -0.23
131901 8 aAeAT IATINMINATELAIMALAAES (Battery No.2)
mmqmmnmﬂmﬁﬁ; (Battery No.2) Tagdnenszua v 20 ueamls

Elapsed Time Volt Ah Temp S.G. Cd+ Cd -
Before charging 12.55 0.00 29 1.250 2.21 -0.12
1 00.15 12.11 4.99 29 1.250 2.18 -0.17
2 00.30 12.06 9.99 29 1.233 2.18 -0.17
3 00.45 12.02 14.99 29 1.222 2.17 -0.16
4 1.00 11.98 19.99 29 1.222 2.17 -0.16
5 1.15 11.93 24.99 29 1.220 2.16 -0.18
6 1.30 11.88 29.99 29 1.215 2.16 -0.18
7 1.45 11.83 34.99 29 1.195 2.15 -0.18
8 2.00 11.77 39.99 29 1.170 2.15 -0.19
9 2.15 11.72 44.99 29 1.160 2.15 -0.19
10 2.30 11.66 49.99 29 1.158 2.14 -0.20
11 2.45 11.59 54.99 29 1.148 2.14 -0.20
12 3.00 11.53 59.99 29 1.139 2.14 -0.20
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13 3.15 11.45 64.99 29 1.129 2.13 -0.21
14 3.30 11.37 69.99 29 1.120 2.13 -0.21
15 3.45 11.27 74.99 29 1.110 2.13 -0.21
16 4.00 11.16 79.99 29 1.101 2.12 -0.22
17 4.15 11.07 84.99 29 1.090 2.12 -0.22
18 4.30 10.77 89.99 29 1.080 2.12 -0.22
19 4.45 10.20 94.13 29 1.075 2.11 -0.23

A o o = 9
51U 1 TazvhauazAnyImveya
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