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Benefits and Application for UPS & DC Plant Individual 

Cell & String Battery Monitoring in Headends & Hubs  

 
Summary 

 

Quest has deployed an individual cell and battery string monitoring solution in both Headends 

and Hubs that provides SNMP traps to the Q-View Software and to the RNOC, and provides 

early warning alarms for failing batteries and thermal runaway.   

 

� Headend: monitoring 1 Liebert UPS system (consisting of 40  12V batteries = 480VDC) 

and 3 48VDC DC Plant Strings (consisting of 72  2V batteries).   

� Hub:  monitoring 2 Liebert UPS systems (consisting of a 30 & 40  12V battery strings = 

360VDC & 480VDC) 

 

In addition, the Headend TELSEC is monitoring 3 battery summary alarms which are also being 

sent to the RNOC.  Each of the 40 UPS and 72 DC Plant batteries is being monitored for high 

and low temperature, voltage and conductance alarms.  There are also four each string 

voltage alarms (1 UPS and 3 DC Plant strings) at the Headend and two each string voltage 

alarms (2 UPS) at the Hub.  At the Headend, float current alarms for each of the 4 total strings 

are also be monitored.  

 

Both sites also have TELSEC Monitoring and Control Systems deployed, monitoring multiple 

temperature, humidity, air conditioning failure, commercial power failure, generator and ATS 

alarms, UPS and DC Plant alarms, Invertor, BDFB, Fuse Panel, and fire management system 

alarms.  In addition to providing SNMP traps and email alarm messages to the NOC, both 

TELSEC’s provide alarms and data to Q-View. 

 

 

 

 

 

 



Benefits of Continuous, Automated Battery Monitoring 

 

The Benefits of Individual Cell and Battery String Monitoring include Reduced Outages 

(Downtime), Reduced Capital Expenditures for battery replacement,  Reduced Maintenance 

Costs,  and Reduced  Out of Warranty Battery Failure Costs.  Battery Monitoring Systems can 

result in a quick payback on your investment. 

 

1) Reduced Outages:   By monitoring both individual battery cells and string voltage alarms, 

the declining health of a battery can be immediately detected on 24/7 basis.  Failure of 

individual battery cells in both UPS and DC Plant systems will cause the entire battery string 

to fail.  In the event of a site commercial power failure, if a UPS battery has failed and not 

been detected, the UPS will not be able to hold a power load long enough for the the 

generator to turn on to sustain the site power load.  This would cause the entire site to lose 

power and experience an outage.   A similar outage of equipment connected to a specific 

DC Plant would occur in the event of battery failure in a DC string. 

 

2) Reduced Capital Expenditures for Battery Replacement:   Automated monitoring 

of individual batteries enables replacement of specific failed batteries and extends capital 

outlay to purchase full replacement string.  UPS 12V Batteries typically have 4 year life while 

DC Plant 2V typically have a 6-7 year life.  Using intelligent equalization minimizes voltage 

differences between batteries and reduces battery deterioration due to over or under 

charging batteries.  Early problem detection also avoids Thermal Runaway, which can result 

in both equipment and facility damage. 

 

3) Reduced Maintenance Costs (both Scheduled & Emergency Maintenance):  

Automated monitoring of individual batteries enables less frequent scheduled maintenance 

visits, thereby saving maintenance costs.  For example, if manual battery checks are 

scheduled for every 3 to 6 months, they can be pushed out to 1-2 years.  Automated 

monitoring of individual batteries reduces the number and cost of expensive emergency 

visits to replace batteries.  Problems can be detected in advance avoiding emergency visits. 

 

4) Reduced Out of Warranty Failure Costs:  Monitoring 12V and 2V batteries will 

identify earlier failures covered under warranty, and reduces out of warranty failure costs.  

Logged data can prove to battery manufacturers that batteries should be covered under 

warranty if they fail during the warranty period. 

 

5) Other BENEFITS of Remote, Consistent and Continuous Battery Monitoring: 

• Manual Testing can be unreliable and inaccurate 

• Battery Life is unpredictable without consistent and continuous monitoring 

• Immensely more accurate and cost effective means of determining battery 

replacement 

• Efficient use of staff resources 

• Mitigation of Risk / Liability Concerns 



 



Battery Alarms Being Monitored 

 

1. High and low temperatures for each individual battery are being monitored and data 

logged into Q-View.  High temperatures can be an early indication of battery failure and 

possibly thermal runaway.  High and low temperatures will shorten battery life and 

degrade performance.  The optimal temperature for a lead acid battery is 77°F.  For 

every 15°F rise above that temperature, the battery’s life is halved.  Cold reduces the 

ability of the battery to deliver power at that instant. 

� Major High Alarm setpoint = 86°F 

� Major Low Alarm setpoint = 50°F 

 

2. High and low conductance (admittance) values for each individual battery are being 

monitored and data logged into Q-View.   A battery reference value in Siemens units is 

entered for each battery and performance relative to the reference value is monitored.  

Admittance is the inverse of impedance.  As batteries age, their internal resistance 

increases (admittance decreases) which limits their ability to deliver power.  High 

impedance or low admittance is an early indicator of the declining health of a battery.  

When the battery conductance (admittance) performance drops significantly 

(measured as a % below the reference value, i.e. a negative percentage), it is indication 

of a failing battery.  This is a long term battery health indicator and does not warrant 24 

hr dispatch. 

� Major Low Admittance setpoint for UPS 12 & DC 2V battery = -40% 

� Major High Admittance setpoint for UPS 12V & DC 2V battery = +40% 

 

3. High and low voltages for each individual battery are being monitored and data logged 

into Q-View.  Low or high battery voltages are an early indication of a failing battery.  

High battery voltages can be an indication of a charging problem or thermal runaway. 

� Major High Voltage setpoint for UPS 12V battery = 14.5V 

� Major Low Voltage setpoint for UPS 12V battery = 11.5V 

� Major High Voltage setpoint for DC 2V battery = 2.75V 

� Major Low Voltage setpoint for DC 2V battery = 2.0V 

 

4. High and low voltages for each battery string are being monitored and data logged into 

Q-View.  A UPS or DC Plant low battery string voltage alarm is an early indication of a 

failing battery or a discharge event.  A high battery string voltage alarm can indicate a 

charging system issue.  Overcharging the string could damage or destroy all of the 

batteries. 

� Major High Voltage String setpoint for UPS 480VDC string = 572V 

� Major Low Voltage String setpoint for UPS 480VDC string = 460V 

� Major High Voltage String setpoint for DC Plant 48VDC string = 60VDC 

� Major Low Voltage String setpoint for DC Plant 48VDC string = 47VDC 

 

 



5. High and low float currents for each battery string are being monitored and data 

logged into Q-View.  Float current monitoring can predict thermal runaway weeks in 

advance of an event, can help predict battery of life, and can detect open cells which 

will prevent the UPS or DC Plant from holding the load in a commercial power outage. 

� Major High Float Current setpoint for UPS 480VDC string = 250mA 

� Minor High Float Current setpoint for UPS 480VDC string = 200mA 

� Major High Float Current setpoint for DC Plant 48VDC string = 1.2 Amps (1200mA) 

� Minor High Float Current setpoint for DC Plant 48VDC string = 900ma 

� Major Low Float Current setpoint for DC Plant 48VDC string = 0 

 

Note:  Setpoints set above may be adjusted up or down based on more historical data and 

battery run time.  MINOR alarms for most of the above are also be logged in Q-View with tighter 

high/low setpoints.  These can be viewed in Q-View and used in analyzing alarms so that alarms 

are escalated based on declining battery performance that can lead to battery failure. 

 

What Battery Info is being logged and trended into Q-View? 

 

Through the Q-View Software, current and historical values are being monitored and can be 

easily viewed.  Trends shown on graphs can be analyzed from as little as 4 hrs and up to 1 year 

(including 24 hr, 7 days, 30 days, and 3 month increments).  Temperatures, voltages, currents, 

conductance (admittance) are being logged and monitored, and standard or customized reports 

can be viewed and circulated. 

 

Intelligent Battery Balancing results in longer battery life:  Since all batteries are slightly 

different when new, there is need to balance the batteries to similar voltages and prevent any 

of the batteries from being either undercharged or overcharged.  The individual cell battery 

sensors sense the individual battery voltages and each battery is adjusted upward or downward 

to the string’s average voltage.  This prevents batteries from sulphating, which leads to 

premature loss of capacity and early failure. 

 

 

 

  



Graphs A-E below come from the Q-View Software which polls Temperature, 

Conductance, Voltage and Current Data from the Battery Monitoring Systems 
 

 

Graph A:  DC 48VDC String Trends – 7 Days 

 
Node/Instance   Variable Min Avg Max 

Headend DC String 1 
 

pbtBatStringVoltages  53.7  53.7  53.7  

Headend DC String 2  
 

pbtBatStringVoltages  54  54  54.1  

Headend DC String 3  
 

pbtBatStringVoltages  53.7  53.7  53.8  

 

Graph A is a 7 day trend of 3 DC Plant String Voltages including MIN, AVG and MAX values.  Low 

and high string voltages are alarmed at 47VDC (low) and 60VDC (high). 

 

  



Graph B: Individual DCstring2  2V Battery Conductance – 7 Days 

 
Graph B is a 7 day trend for DC string 2 Conductance for all 24  2V batteries in the string.  Note 

that light blue line below indicates a battery with lower conductance.  As the conductance 

declines, this is an indication of a failing battery. 

 

Graph C: DC 2V Individual Battery Cell Voltages – 7 days 

 
Graph C trends Individual 2V battery cell voltages for DC string 1 over 7 days.  



Graph D: DC 2V Individual Battery Cell Temperatures – 7 days 

 
Graph D trends individual battery cell temperatures for DC String 3 over 7 days. 

 

Graph E: UPS 12V Individual Battery Cell Voltages – 7 days 

 
Graph E shows UPS 12V individual battery cell voltages over the past 7 days.  Note that 2 of the 

batteries (light green and green/blue) are running at lower voltages then the rest of the 12V 

batteries and this could be early indication of a failing battery. 

 



Graph F:  Float Current for UPS & DC Strings – 24 hrs 

 

 
 
Node/Instance   Variable Min Avg Max 

UPS1  
 

Current_mA  -74  33.8  100  

DC String 1 
 

Current_mA  285  300  330  

DC String 2 
 

Current_mA  229  295  452  

DC String 3  
 

Current_mA  233  311  426  

 

 

Graph F shows the float current for a UPS battery string and 3 DC Plant 48VDC 

Strings.  High float current is a strong indicator for thermal runaway and failing 

batteries. 

 

 

 

 

 

 

 

 

 

 



Table 1: UPS 12V Individual Battery Status via Embedded Web Browser;  

provides real-time Voltage and Conductance % readings 

 

 

 

 

 

Table 2:  DC plant 2V Individual Battery Status via Embedded Web Browser;  

provides real-time Voltage and Conductance % readings 

 

 

 
 

 

 

 

 



Pictures of Headend DC Plant & UPS Battery Monitoring System 

 

Headend DC Plant Room:  3 48VDC strings (2V X 24 batteries/string) 

 
 

Battery Monitoring Sensors (black, vertical) mounted on 2V batteries 

 
 



Liebert 130KVA UPS (40 X 12V batteries = 480VDC) 

 
 

Liebert UPS battery compartment open 

 
 

UR photo: Liebert UPS Battery Monitoring Sensors mounted on battery upper right side 

 

 



 

TELSEC 2000WM & WME (64 Inputs/32 Outputs) Monitoring & Control System at the Headend  

 


