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1 Abstract 
Battery in a UPS system cover the strategic role to supply the required energy to the load during mains 
utility fails or when the input mains voltage and frequency are out of acceptable values. Moreover 
battery cover an important part in the total cost of a UPS system. 
Therefore a correct battery size is very important in the UPS design. 
In particular this document consider battery type VRLA (Valve Regulated Lead Acid) and UPS of the 
following families: 
• SitePro Series 6 
• SG Series 400 Vac CE series 0 
• LanPro 33 Series 3 & 4 
 

2 Battery sizing methodology 
Battery manufactures provide different types of information for sizing the batteries and can assist you 
in the calculations. 
Beside general information, battery manufactures supplied tables for Watt/cell or Amp to end of cell 
voltage discharge (Vpc). 
 

The batteries characteristics change among the different manufacturer, therefore use 
the specific data for the selected battery manufacturer. 

 
Battery calculation must be done taking into consideration the following items: 
• the capacity shall be dimensioned considering the specific required load (kW) and not for the UPS 

size (kVA) 
• UPS inverter losses (or efficiency) shall be take into consideration 
• the UPS shall be able to recharge the battery, therefore the maximal UPS battery charging current 

has to be considered 
• battery design lifetime, usually 5 years (C20) or 10 years (C10) 
• the required battery recharging current, that typically is: 

- 0.10…0.2*C20 for 5 years batteries 
- 0.05…0.2*C10 for 10 years batteries 
Attention: at a lower recharge current than 0.10* C20  (5 years batteries) or 0.05* C10  (10 years 
batteries) the battery can not be recharged 100%, therefore it’s strongly recommended to not 
underneath these values. 

• the average battery room temperature, that usually is 20…25 °C 
 
Two are the methods used to calculate the type of battery cell: 
 

Constant power discharge 
(Watts/Cell) 

at different end voltages/rates. 

Constant current discharge 
(Amps) 

at different end voltages/rates 
Method used for back-up time 

up to 90 min. 

 
Method used for back-up time 

more than 90 min. 
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2.1 Battery sizing for discharge by constant power 

1. Load active power calculation, in Watts: 
WLoad = Load apparent power [kVA] x cosphi 

2. Battery power, in Watt: 
WBattery = Wload/ Inverter efficiency 

3. Battery cells number: 
N°Cells = Battery Floating Voltage / Cell Floating Voltage 

4. Watts per cell: 
(Wpc) = Wbat / N° Cells  

5. End discharge volt per cell:  
(Vpc) = Battery minimum discharge voltage / N°Cells  

6. From the Battery documentation select the table with value of Vpc 
7. Find out the column for the requested autonomy in minutes  
8. Wpc value define the battery type and battery blocks number. 
 
 
Note:  for SitePro and LP 33 battery calculation, the typical Inverter efficiency can be used, that is 

93÷94% for load between 50 to 100%. 
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2.1.1 Example 1 – UPS type SitePro or SG-Series 400 Vac CE 

(discharge by constant power) 

Project data: 
• Load 60 kVA, 
• Power factor p.f. 0.80 
• Autonomy 30min. 
• UPS SitePro 60 kVA 
• UPS inverter efficiency 94% 
• UPS floating voltage 409 V 

 (405 ÷ 436 data from Technical Data Sheet) 
• Minimum discharge voltage 317 V  
• Battery floating voltage: 2.27 Vpc 
 
Battery sizing: 
1. Load Power in kW 60*0.80 = 48 kW 
2. Battery Power in kW 48/0.94 = 51 kW 
3. N° of cells 409/2.27 = 180 
4. Watt per cell 51’000/180 = 283 Wpc 
5. End discharge volt per cell 317/180 = 1.76Vpc 
6. Select on battery catalogue the table ‘Watts per cell’ to 1.75Vpc 
7. From column 30 min select the nearest value to 283 Wpc, that is 299 Wpc 
8. With the Wpc define the battery type: 60 blocks 6V-135Ah. 
 

Constant power data to 1.75 Vpc at 20°C (Watt/cell) 

Type Cells Minutes run time 

  # 5 10 15 20 30 60 90 120 180 240 300 480 600 720 1200 

12V-50Ah 6 279 207 166 139 106 64.5 47.2 37.5 27 21.3 17.7 11.7 9.7 8.2 5.2 

12V-100Ah 6 514 381 305 256 196 119 86.8 69 49.7 39.3 32.5 21.5 17.8 15 9.5 

12V-150Ah 6 838 622 498 418 319 194 142 113 81 64 53 35 29 24.5 15.5 

12V-26Ah 6 153 111 88.1 73.3 55.4 33 24 19.1 13.8 10.9 9.1 6.1 5.1 4.4 2.8 

12V-39Ah 6 229 167 132 110 83.2 49.5 36 28.7 20.7 16.3 13.7 9.2 7.7 6.5 4.2 

12V-52Ah 6 305 222 176 147 111 66 48.2 38.3 27.7 21.8 18.2 12.3 10.2 8.7 5.7 

12V-65Ah 6 381 278 220 183 139 82.5 60.2 47.8 34.5 27.2 22.7 15.3 12.7 10.8 7 

6V-60Ah 3 348 256 204 170 129 78 57 45.3 32.7 25.7 21.3 14.3 11.7 10 6.3 

6V-80Ah 3 465 341 272 227 173 104 76 60.3 43.3 34 28 18.7 15.3 13 8.3 

6V-100Ah 3 581 427 339 284 216 130 95 75.7 54.3 42.7 35.3 23.7 19.3 16.3 10.3 

6V-115Ah 3 692 510 405 338 256 153 111 88 62.7 49 40.7 27 22 18.7 11.7 

6V-135Ah 3 809 595 473 394 299 179 130 103 73 57 47 31 25.3 21.3 13.3 

6V-155Ah 3 923 679 540 450 342 204 148 117 83.3 65.3 53.7 35.3 29 24.7 15.3 

4V-185Ah 2 1046 768 611 510 389 234 171 136 98 77 64 42.5 35 29.5 19 

4V-205Ah 2 1163 856 680 567 431 260 191 152 110 86 71.5 47 38.5 32.5 20 

4V-225Ah 2 1257 947 758 634 480 286 207 164 118 93 77.5 52 43 37 24 

2V-180Ah 1 866 677 550 464 359 225 170 138 102 80 66 42 34 28 17 

2V-240Ah 1 1152 901 737 625 485 299 222 178 129 102 85 57 47 40 25 

2V-300Ah 1 1443 1128 916 774 598 375 283 230 169 134 110 71 57 47 28 
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2.1.2 Example 2 – UPS type SitePro or SG-Series 400 Vac CE  
(discharge by constant power) 

Project data: 
• Load 60 kVA, 
• Power factor p.f. 0.80 
• Autonomy 90 min. 
• UPS SitePro 60 kVA 
• UPS floating voltage 409 V 

 (405 ÷ 436 data from Technical Data Sheet) 
• Minimum discharge voltage 317 V  
• Battery floating voltage: 2.27 Vpc 
 
Battery sizing: 
1. Load power in kW 60*0.80 = 48 kW 
2. Battery power in kW 51 kW (from Technical Data Sheet) 
3. No. of cells 409/2.27 = 180 
4. Watt per cell 51’000/180 = 283 Wpc 
5. End discharge Volt per cell 317/180 = 1.76 Vpc 
6. Select on battery catalogue the table ‘Watts per cell’ to 1.75 Vpc 
7. From column 90 min select the nearest value to 283 Wpc, that is 284 Wpc 
8. With the Wpc, define the battery type: 180 blocks 2V-300 Ah. 
 
Alternative configuration 
As alternative solution it is possible to install 2 battery strings in parallel. 
The required battery Watt per cell will be 283/2 = 141.5 Wpc, that means 2x 60 blocks type 6V-155 
Ah. 

Constant power data to 1.75 Vpc at 20°C (Watt/cell) 

Type Cells Minutes run time 

  # 5 10 15 20 30 60 90 120 180 240 300 480 600 720 1200 

12V-50Ah 6 279 207 166 139 106 64.5 47.2 37.5 27 21.3 17.7 11.7 9.7 8.2 5.2 

12V-100Ah 6 514 381 305 256 196 119 86.8 69 49.7 39.3 32.5 21.5 17.8 15 9.5 

12V-150Ah 6 838 622 498 418 319 194 142 113 81 64 53 35 29 24.5 15.5 

12V-26Ah 6 153 111 88.1 73.3 55.4 33 24 19.1 13.8 10.9 9.1 6.1 5.1 4.4 2.8 

12V-39Ah 6 229 167 132 110 83.2 49.5 36 28.7 20.7 16.3 13.7 9.2 7.7 6.5 4.2 

12V-52Ah 6 305 222 176 147 111 66 48.2 38.3 27.7 21.8 18.2 12.3 10.2 8.7 5.7 

12V-65Ah 6 381 278 220 183 139 82.5 60.2 47.8 34.5 27.2 22.7 15.3 12.7 10.8 7 

6V-60Ah 3 348 256 204 170 129 78 57 45.3 32.7 25.7 21.3 14.3 11.7 10 6.3 

6V-80Ah 3 465 341 272 227 173 104 76 60.3 43.3 34 28 18.7 15.3 13 8.3 

6V-100Ah 3 581 427 339 284 216 130 95 75.7 54.3 42.7 35.3 23.7 19.3 16.3 10.3 

6V-115Ah 3 692 510 405 338 256 153 111 88 62.7 49 40.7 27 22 18.7 11.7 

6V-135Ah 3 809 595 473 394 299 179 130 103 73 57 47 31 25.3 21.3 13.3 

6V-155Ah 3 923 679 540 450 342 204 148 117 83.3 65.3 53.7 35.3 29 24.7 15.3 

4V-185Ah 2 1046 768 611 510 389 234 171 136 98 77 64 42.5 35 29.5 19 

4V-205Ah 2 1163 856 680 567 431 260 191 152 110 86 71.5 47 38.5 32.5 20 

4V-225Ah 2 1257 947 758 634 480 286 207 164 118 93 77.5 52 43 37 24 

2V-180Ah 1 866 677 550 464 359 225 170 138 102 80 66 42 34 28 17 

2V-240Ah 1 1152 901 737 625 485 299 222 178 129 102 85 57 47 40 25 

2V-300Ah 1 1443 1128 916 774 598 375 284 230 169 134 110 71 57 47 28 
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2.1.3 Example 3 – UPS type LP 33 
(discharge by constant power) 

Project data 
• Load 30 kVA 
• Power factor p.f. 0.80 
• Autonomy  20 min.  
• UPS LP 33 - 30 kVA 
• Inverter efficiency 94% 
• UPS floating voltage 2x273 V  (from Technical Data Sheet) 
• End discharge voltage  2x198 V  (from Technical Data Sheet) 
• Battery floating voltage: 2.27 Vpc 
 
Battery sizing: 
1. Load power in kW 30*0.80 = 24 kW 
2. Battery power in kW 24/0.94 = 25.5 kW 
3. No. of cells 2x273/2.27 = 2*120 (standard and fixed value not modified) 
4. Watt per cell 25’500/(2*120) = 106 Wpc 
5. End discharge volt per cell 198/120 = 1.65 Vpc 
6. Select on battery catalogue the table ‘Watts per cell’ to 1.65 Vpc 
7. From column 20 min select the nearest value to 106 Wpc, that is 119 Wpc 
8. With the Wpc, define the battery type: 20+20 blocks 12V-39 Ah. 
 

Constant power data to 1.65 Vpc at 20°C (Watt/cell) 

Type Cells Minutes run time 

 # 5 10 15 20 30 60 90 120 180 240 300 480 600 720 

12V-50Ah 6 339 239 185 153 114 67.2 48.7 38.5 27.5 21.5 17.8 11.8 9.7 8.2 

12V-100Ah 6 624 439 341 281 210 124 89.5 70.8 50.6 39.6 32.8 21.8 17.8 15 

12V-150Ah 6 1017 716 556 458 342 202 146 116 82.5 64.5 53.5 35.5 29 24.5 

12V-26Ah 6 180 125 96.8 79.2 58.7 34.2 24.6 19.5 14 11 9.2 6.2 5.1 4.4 

12V-39Ah 6 271 188 145 119 88.2 51.3 37 29.2 21 16.5 13.7 9.3 7.7 6.5 

12V-52Ah 6 361 251 194 159 118 68.3 49.3 39 28 22 18.3 12.3 10.3 8.8 

12V-65Ah 6 451 313 242 198 147 85.3 61.7 48.7 35 27.5 22.8 15.5 12.8 11 

6V-60Ah 3 407 286 222 183 137 80.7 58.3 46.3 33 26 21.3 14.3 11.7 10 

6V-80Ah 3 542 382 296 244 182 107 77.7 61.3 44 34.3 28.3 18.7 15.3 13 

6V-100Ah 3 678 477 370 305 228 134 97.3 77 55 43 35.7 23.7 19.3 16.3 

6V-115Ah 3 810 571 442 363 271 158 114 89.7 63.7 49.7 41 27 22 18.7 

6V-135Ah 3 944 665 516 424 316 184 133 104 74 57.7 47.3 31.3 25.3 21.7 

6V-155Ah 3 1079 761 590 485 361 211 151 119 84.3 66 54.3 35.7 29.3 24.7 

4V-185Ah 2 1221 859 667 549 410 242 175 139 99 78 64.5 43 35 30 

4V-205Ah 2 1345 951 738 607 453 268 195 155 111 87 72 47.5 39 33 

4V-225Ah 2 1368 1029 811 670 501 293 211 167 119 94 78 52.5 43.5 37 

2V-180Ah 1 1066 793 624 516 389 237 176 143 104 82 67 43 34 28 

2V-240Ah 1 1417 1055 837 696 526 315 230 183 132 104 86 57 47 40 

2V-300Ah 1 1776 1321 1040 860 649 394 294 237 173 136 112 71 57 47 
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2.2 Battery sizing for discharge by constant current 

1. Calculate the power in Watts of the load: 
Wload = kVA x cosphi  

2. Calculate the power in Watts of the battery:  
WBat = Wload / Inverter efficiency 

3. Define the N° of cells: 
N°Cells = Battery Floating Voltage / Cell Floating Voltage 

4. Calculate the Max. battery current  
Max. discharge Current = Wbat / Battery Minimum Voltage 

5. To calculate end discharge volt per cell: 
(Vpc) = Battery minimum discharge voltage / N°Cells 

6. From the Battery documentation select the table with the calculated value of Vpc 
7. Find out the column for the requested autonomy in minutes  
8. The current value define the battery type and battery blocks number. 
 
 
Note:  for SitePro and LP 33 battery calculation the typical Inverter efficiency can be used, that is 

93÷94% for load between 50 to 100%. 
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2.2.1 Example 4 – UPS type SitePro (discharge by constant current) 

Project data 
• Load  60 kVA 
• Power factor p.f. 0.80 
• Autonomy 120 min. 
• UPS SitePro 60 kVA 
• UPS inverter efficiency 94% 
• UPS floating voltage 409 V 

 (405 ÷ 436 data from Technical Data Sheet)  
• Minimum discharge voltage 317V 
• Battery floating voltage: 2.27 Vpc 
 
Battery sizing: 

1. Load Power in Kw 60*0.80 = 48 kW 
2. Battery power in kW 48/0.94 = 51 kW 
3. No. of cells 409/2.27 = 180 
4. Max discharge current 51’000/317 = 161 
A 
5. End discharge Volt per cell 317/180 = 

1.76V 
6. Select on battery catalogue the table 

‘Amps to 1.75Vpc’ 
7. From column 120 min select the nearest value to  161 A, that is 160 A 
8. Define the battery type: 180 blocks 2V-405Ah. 
 

Constant current data in Amps to 1.75 Vpc at 20 °C 

Type Minutes run time 

  5 10 15 20 30 60 90 120 180 240 300 480 600 720 1200 

6V-60Ah 194 141 111 92.7 70.1 41.5 30 23.7 16.9 13.2 10.9 7.3 6 5.1 3.3 
6V-80Ah 258 188 149 124 93.4 55.4 40 31.6 22.5 17.6 14.6 9.7 8 6.9 4.4 

6V-100Ah 323 235 186 155 117 69.2 50 39.5 28.1 22 18.2 12.2 10 8.6 5.5 
6V-115Ah 385 280 222 184 138 81.4 58.5 46 32.6 25.5 21 14 11.5 9.9 6.4 
6V-135Ah 449 327 259 215 162 94.9 67.9 53.3 37.7 29.5 24.4 16.4 13.6 11.6 7.5 
6V-155Ah 512 374 296 246 185 108 77.5 60.8 43.1 33.7 27.9 18.8 15.6 13.4 8.6 
4V-185Ah 580 422 334 278 210 124 89.6 70.7 50.4 39.6 32.9 22.3 18.6 16 10.4 
4V-205Ah 641 471 373 310 233 138 99.6 78.9 56.6 44.6 37 25 20.7 17.7 11.5 
4V-225Ah 696 523 416 346 259 152 110 87 62.3 49.1 40.8 27.4 22.6 19.3 12.3 
2V-180Ah 487 377 303 255 195 120 89.7 72.6 53.2 42 34.7 22.5 18.2 15.2 9.4 
2V-240Ah 650 502 404 339 260 160 120 96.8 70.9 56 46.3 30.1 24.3 20.3 12.5 
2V-300Ah 819 637 511 427 325 200 151 123 90.5 71.7 59.1 37.9 30.3 25.2 15.3 
2V-345Ah 799 694 598 518 400 236 171 137 100 79.7 66.3 43.4 34.9 29 16.9 
2V-405Ah 932 810 698 604 467 275 200 160 117 93.2 77.5 50.8 40.9 34.1 19.9 
2V-465Ah 1065 925 798 690 533 315 228 183 134 107 88.9 58.4 47 39.1 22.9 
2V-450Ah 889 756 650 569 456 290 216 174 127 101 83.7 55.8 45.6 38.4 22.9 

Note: taking into consideration that for a SitePro 60 kVA the max battery charging current at p.f.=0.80 is 
33A (data available from Data Sheet). Therefore it is necessary to check if the battery can be recharged 
with this current level (below 10% of rating capacity Ah). In case this current in not enough, a larger UPS 
size must be selected (e.g. SitePro 80 kVA). 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


