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Project: UPS System To Backup Elevator System In The Building Located 
At _______________________ Las Vegas, Nevada 89144 

Subject: UPS and External Battery Pack Sizing Calculations 

Section 1.    UPS Sizing Calculation 

According to the elevator submittal package, the upper left corner shows the power 
consumption data. The UPS is to only supply power to the elevator and the exhaust 
fan.  

Elevator's Starting Inrush Power:   55A * 208V * 1.732 = 19,814.08 VA 

Exhaust Fan Typical Specifications: 1P 120V 1/2HP 
Exhaust Fan Estimated Load:  

 Full Load Current: 120V 10A 
        Starting Inrush Current: 120V 65A 
Exhaust Fan Starting Power requirement: 65A * 120V = 7.8 KVA 

Load Bank Requirement: 11 KVA 

Elevator And Exhaust Fan Combined Startup Load: 19.8 KVA + 7.8 KVA + 11 KVA 
= 38.6 KVA Minimum Recommended UPS: 40KVA/40KW 3 Phase 208/120V 60Hz 
On-Line Double Conversion UPS 
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Section 2.    Battery Sizing Calculation (Backup Time Calculation) 

-The UPS Battery Bus Voltage Is: 240 Volts DC (12 Volts X 20 Batteries) X 2 Strings
(40 Batteries Total)
-Each Battery String Consists Of 20 Individual 12 Volt DC Batteries Connected In
Series
-The Elevator’s Accelerating Consumption (Non-Continuous) Is 55 Amps
-The Elevator’s Running Consumption (Non-Continuous) 44 Amps
-The Elevator's Normal (Average) Projected Operating Current Is 44 Amps
-The Operating Power Capacity Requirement Is: 44A * 208V * 1.732 = 15.9 KVA
-The Operating Power Capacity Requirement For The Machine Room Exhaust Fan Is:
1 Phase, 120 Volts AC, 60Hz, ½ HP, Estimated At: 1.2KVA
-Total Average Load is 15.9KVA + 1.2KVA = 17.1KVA
-The UPS Output Power Factory is: 1.0
-The Battery Mode Inverter Efficiency Of The 40KVA UPS Is Approximately 93.5%

*This Project Will Use 40 Individual 12 Volt DC 100 Amp Hour Hitachi Chemical
Energy Technology CSB Batteries (CSB Model# GPL121000)

-Battery Cut Off Voltage: 10.5 Volts DC
-Cells Per Battery: 6
-Cell Cut Off Voltage: 1.75 Volts DC

Using The Cut Off Voltage Of 1.75 Volts Per Cell, The Constant Wattage Discharge Is 
475W for 120 Minutes (2 Hours) (See CSB Model# GPL121000 For Verification) 

Each external battery cabinet has 40 CSB GPL121000 batteries (please see below spec 
sheet).  

Since this system will have 1 external battery cabinet, it will have a total of 40 CSB 
GPL121000 batteries.  

Each battery has 1.15 gallons of electrolyte (see below electrolyte and weight list), so 
each battery cabinet will have 46 gallons of electrolyte, and the system will have 46 
gallons of electrolyte. 
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17,100 VA (Elevator Plus Exhaust Fan) x PF 1.0 / Efficiency 93.5% / 40 pcs per 
string / 475W = 0.96 (96%) Of The Currently Configured String Power Is 
Required To Meet The 2 Hour Minute Backup Time Requirement 

Based On The Above Calculation, 96% (0.96) Of The Existing String Of 40 Individual 
12 Volt DC 100 Amp Hour Batteries Is Required To Meet The 2 Hour Requirement. 

Using This Battery Configuration, The Average 17.1KVA Load Will Have 
Approximately 125 Minutes Of Backup Power (120 Minutes / 0.96). 

In Conclusion, Based On The Above Calculations, The UPS With 40 Individual 12 
Volt DC, 100 Amp Hour (CSB Model# GPL121000) Batteries Can Provide Backup 
Power To A Continuous 17.1KVA Load For 125 Minutes. 

Section 3.    UPS Configuration 
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Description: BBP 3 Phase 120/208Y On-Line Double Conversion UPS 
Model: BBP-AR-33-40K 
Power Capacity: 40 KVA / 40 KW 
Input: 3 Phase, 4 Wire + Ground (WYE), 208/120 Volts +/- 15%, 60Hz 
Output: 3 Phase, 4 Wire + Ground (WYE), 208/120 Volts +/- 1%, 60Hz 
Operating 
Temperature: 

0C ~ +40C 

Dimensions: 790 D*420 W*1200 H (mm) | 31.5 D*17 W*47.5 H (inches) 
Weight: 113 Kgs (249.5 lbs) 
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Section 4.    External Battery Cabinet Configuration 
 
 
Description: External Battery Cabinet 
Model: BBP-AR-33-EBP-LARGE 
Input/Output: DC Connections To Controlling UPS 
Battery Type: CSB Model# GPL121000 
Battery Voltage: 12 Volts DC 
Battery Amp 
Hour Rating: 

100 Amp Hours 

Battery 
Quantity: 

40 Batteries 

Battery 
Configuration: 

40 Individual 12 Volt DC Batteries Total, 10 Batteries Wired In 
Series Per Tray, 4 Strings Of 10 Batteries, Creating Quad 
120Volt DC Bus 

Operating 
Temperature: 

0C ~ +40C 

Dimensions: 1135 D * 826 W * 1500 H (mm) 
Weight: 158 Kgs Empty / 1,518 Kgs With Batteries 
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Section 4.    Regenerative Power 
 
If the elevator has regenerative power, the UPS can not be directly connected to the 
elevator without also connecting a properly sized load bank. Battery Backup Power, 
Inc. can supply the necessary components to ensure compatibility with regenerative 
power if requested (load bank, ATS, etc.). The load bank will ensure that there is 
always a load on the UPS output.  
 
If the UPS is connected directly to an elevator with regenerative power without a load 
bank to nullify the regenerative power, the UPS will be damaged and the warranty 
voided. 
 
Please see below for the part numbers and diagram on how to connect an auto 
adjusting load bank to the UPS output for compatibility with an elevator that has 
regenerative power.  
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____________________ 
 
Ross Modglin  
Battery Backup Power, Inc.  
29714 Avenida De Las Banderas 
Suite B 
Rancho Santa Margarita, CA 92688 
(949) 955-2889 Office 
(909) 837-8025 Cell 
(855) 330-7799 Toll Free 
www.batterybackuppower.com  
rmodglin@batterybackuppower.com  
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