Rights & Permission

This presentation was created by Wayne Getchell of
Sagacitic Solutions, amateur radio callsign VE3CZO. Itis
meant for reference use. Do not copy or publish it without
permission and citation. If asked, permission is easily
obtained for not for profit use. Send your reguest to
Wayne at getch@sagacitic.com. If you want to use any
part or all of it for profit let’s talk.
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% Battery Cap Indication ]

BatteryMonitor

Stores up to 8 batteries to show % remaining battery
capacity.

Battery terminal voltage is used to determine % remaining
capacity

Uses a 0,2,5,10,20.30,40,50,60,70,80,90,99 % readout
Caveats

» Consider this data to be only a general indication of battery
condition

 The number is significantly influenced by battery internal
resistance, load current, temperature, Peukert Effect
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% Battery Cap Indication

Caveats: Battery Capacity versus discharge rate
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Process to Add a Battery. S

Battery should be in good shape

e |t's a waste of time characterizing an almost dead battery

Gather data by characterizing the battery
o Best results are obtained If battery data is derived from
battery characterization
— Use a battery analyzer such as Power Werx CBA Il or CBAIII
* Published battery capacity versus terminal voltage can be
used but often will produce less accurate results

— Data usually not provided in the same % increments as used
by BatteryMonitor so interpolation will usually be needed

— Open circuit terminal voltage data most often provided so
behaviour under load not included

— There’s a significant variation in data published on the internet
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Analyze & Summarize Data

Data Collected by CBA Il

E ;-:West Mountain Radio CBA IT1
File  Test  Tools  Help

NPH& 2g r n @

B

— 13Ah_NiMH_LICell LA Pack? V2: 10 NiMH cells, 13.0 Ah @ LO0A —— I3Ah NiMh_L1Cell 2A Pack2: 10 NiMH cells, 13.0 Ah @ 2.004
———— 13Ah_11Cell_4A Pack2: 10 NiMH cells, 13.0 Ah @ 4004 —— 13Ah_NiMh_11Cell 0.5A: 10 NiMH cells, 13.0 Ah @ 0,504

— 13Ah_NimH_11Cell_0.25A: 11 NiMH cells, 13.0 Ah @ 0.25A
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Analyze & Summarize Data

Ed Microsoft Excel - 13&h_NiMH_1L1Cell_48 PackZ.csy = IEIIﬂ
CB fl I e &) Fle Edit Wiew Insert Format Tools Data  Window Help  PDF Create! Type aquestion forhelp = 2 & X
- = =10 EIBE| = B % % , W% '

exported s
tO CSV A5 .g f:‘:'|13.EIIIIBAh et

Date i Time  Test Total Time _
025710 _ 07:39:10 (hh:mmess): 3:05:32 |

Rated Capacity Tested Capac'ity
13.00 Ah 11316 Ah

Cells EEIa_ttery Type 'Ei,attery Weight
10 MikiH 5.000 kg |

00| = [ O | ETT | e | D P —

Test !Cufrent Graph Tg,fpe
4.000 Amps ArmpHrs

Test Time Moltage  (Current [ Temp (C) |
13Ah_11Cell_4A Pack2 o 1532 0043
13Ah_11Cell_4A Pack?) 1 14.27 1703
13Ah_11Cell_4A Pack2 2 1404 3353
134h_11Cell_4A Pack2 3 13.98 38994
13Ah_11Cell_4A Pack2 4 1393 4218
13Ah_11Cell_4A Pack?) 5| 1392 4318
13Ah_11Cell_4A Pack2 =} 13.96 4257
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=

9

/

13Ah_11Cell_4A_Pack2 1388 424
13Ah_11Cell_4A Pack2 1393 4236
1340 11CeI 448 Parck? 14 12 4 136
M 4 ¢ H[%13ah_NMH_11Cell_4A Pack2 :

Ready
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Analyze & Summarize Data

icrosoft Excel - 13Ah_NiMH_11Cell_4A_PackZ.xls = ID'ﬁl
@ File- Edit “iew Insert Format  Tools Data Window  Help  PDF Create! Type aquestionfarhelp =0 & X

CSV file = .o -lBrUS==HH %%, B8lEs
80,
CO nverted 10 ATIS - £ 13Ah_11Call_24 Pack2
A ] I =T = = =
Date |Time |Test Total Time [
082710 | 07:39:10 thhemmess): 3:05:32

XLS format

Ratéd Capacity | Tested Capacity
13.00 Ah |13.16 Ah

Cells| Battery Type Battery Weight
10 NitH 5.000 kg |
Cutoff | 11 Walts |
| 1.0 Wolts/Cell |
Test Current |Graph Type
4.000 Amps |AmpHrs

(s i - S A R 0 R

Test |Time Moltage  (Current  Temp (C)
134h_11Cell_44 Pack2 | | 18,32 0.043
13Ah_T1Cell_44 Pack? | | 1427 1.703)
13Ah_11Cell_4A Pack? | | 14.04 3393
134h_11Cell_4A Pack? | . 13.58 3.994
13Ah_T1Cell_44 Pack? | 4 13.593 4218
134h_11Cell_44 Pack? | 7E95 1272 4258
13Ah_11Cell_44 Pack? | 70396 1271 4.2608
1340 _11Cell_4A Pack? | TRIT 1273 4.2608
1340 11Cell 44 Pack2 7893 1272 4 258
10888 1340 11 Cell_44 Pack2 | 10873 11.15] 4,258
10883 13Ah_11Cell_44A Pack2 | 10874 11.15] 4258
108201340 11Cell_44 Pack2 | 10875 11.15] 4253
10831 134011 Cell_44 Pack2 10876 11.15] 4258

4O AT gl AdS ol A Fia ol AQOTT 44 4Ar- A_Trn

4 4 » M4 13Ah_NiMH_11Cell_4A_PackZ /
Ready
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Analyze & Summarize Data

4 Microsoft Excel - BatteryMeasurementSummary.xls

@ File Edit  Miew Insert Format Tools Data ‘Window  Help

Summarize XIS m o
data for each |

Pl e 1 B
battery |Oad o 5.2.&!:4.:91”_;1:';
current L '

16.

ap Roumded to one digit . SL Entry
90 TR o _ . 16.2
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Adding a Battery (cont'd) ]

Adding data to the source code

The PICAXE EEPROM contains the battery data. It's

stored at the beginning of the source code in the EEPROM
section

A the beginning of each battery data set a comment line is
used to indicate the battery number, zero through seven

The first line contains fifteen characters between the
guotes that describes the battery. It's used by the ‘Select
Battery’ utility menu to describe the battery to the user

The second line contains twelve voltage entries
representing 2, 5, 10, 20, 30, 40, 50, 60, 70, 80, 90, & 99%
battery capacity

If the voltage entry is less than 10.0 volts the leading zero
must be populated. For example 5.6 volts would appear
as 056
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Adding a Battery (cont'd) ]

Adding battery data to source code (cont'd)

o [f all eight battery entries aren’t used then the first two
bytes of the first unused entry must contain $ff

Sample Battery Entry

e First Battery Entry
— 'BatteryO
— EEPROM $00,("3 Cell LeadAcid")
- 2 5 10 20 30 40 50 60 /70 80 90 99 %
— EEPROM $10,(053,054,055,056,057,058,059,060,061,062,063,064)

e Last Battery Entry

— 'Battery6
— EEPROM $c0,($ff,$ff)'marker so menu cycles back to first entry
— EEPROM $d0,(0)
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Additional Resources

Deep Cycle Battery FAQ -concise

o http://www.windsun.com/Batteries/Battery. FAQ.htm
Battery University — in-depth information on all
pbattery types but requires a little more
digging
o http://batteryuniversity.com/
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