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Application design of clock battery capacity monitoring based on dual core smart meter

ZHANG Bensong', WU Haowen', HE Hengjing', LIU Lin', CHEN Aihua®, QIAO Shuya
(1.Digital Grid Research Institute, CSG, Guangzhou 510700, China;2.Zhejiang Chint Instrument & Meter Co., Ltd., Hangzhou 310052, China)

Abstract: The smart meter clock battery can provide power for the clock chip in the meter during the power down state,
and premature undervoltage of the clock battery is one of the common faults of the meter in recent years. To this end,
through the analysis of the constant temperature degradation data of the clock battery, an empirical method to test and
predict the battery power in the meter is proposed. Then, based on the domestic new dual-core smart meter with operating
system, a management core operating system application is design for on-line power monitoring of the clock battery in the
meter. This application regularly detects the battery power of the clock, gives an approximate battery life estimate, and
reports abnormal conditions. The experimental analysis shows that the application can effectively monitor the battery
capacity.
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Figure 1 Relationship between voltage and temperature of

lithium/thionyl chloride batteries
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Figure 2 Variation of output voltage with capacity of

clock batteries of different brands

3500
3 450 T
3400F
3350t
3300+
3250t
3200t
31501
3100f
3050+
3000

i /mV

0 1‘0 2‘0 3‘0 4‘0 5‘0 6‘0 7‘0 8‘0 9‘0 100
LA 4k /(10 mA « h)
B3 Rias v AR L AZT Tl ek
Figure 3 Output voltage of the same brand clock battery

with different discharge capacity
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Figure 4 Comparison of filtering and fitting curves for

discharge data of battery sample 1

0F " ]3450
200} 13440
>
£
e .
2 400t e\ 13430
600 3420

0 10 20 30 40 50 60 70 80 90
AL ZE4E/(10 mA - h)
Bs5 wlifslMeRntx
Figure 5 The curve of battery sample 1 fitting term
ME 45 R LU HY H i R 0 300 A T o )
JBC R B T St 2 M AR AL e B R AR A 32 5 R (4) 2
TR 5 MR, AN BE W, DR M H s A R A B O BB 2% .
P Tt 258 P R R I R S R 0 A T IO
TR 1T, BT A LIS 800 iR AR AL B R
[ o 408 32 5 7, B 5 e I TR R R 1 45 i it
2R AL A YD R K F T 1) B9 S R 2 B R (181 4) o
BAL LR o () 76 82 (o) B9 U 1) F1 R %08 800 (1)
B IE VA, PR i, il £ 5 B0i0 728 Ak 278 HL it At T
e [ R R R /SO T I e QU Ry S i
JHCH IR 8] 1 22 4
3N M3 i 52 B R Al L T A 22 23 T 2R AN 6



244 B B %

15

Eid =S 3 20234E3 A

JIt R AT LA Y e H A S i e AR AN | S PR
10 mA « h FRBE—B/NF 1 mV, B E CRAERZED K
Al 280N Jin TR A AR 2R M AR Ak Y H T e
it 600 mA « h /5 , HL it L B R R

H R /mV

0 10 20 30 40 50 60 70 80 90
T 75 /(10 mA < h)
B6 wittmiBibd Ee)E 5w

Figure 6 Difference curve of battery samples’

degradation voltage data
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voltage data difference
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Figure 8 Schematic diagram of clock

battery monitoring circuit
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Figure 9 Clock battery monitoring application flow chart
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