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U S E R  M A N U A L   

PBLH-54R0/166SDHV 

TYPE 54V Rack Mounted Module  

166F | 54 VDC | ULTRACAPACITOR 
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1.  OVERVIEW: 

The PBLH-54R0/166SDHV Ultracapacitor Module is comprised of 18 series-connected 
3V, 3000F ultracapacitor cells. Power terminals are located at the same end of the module 
to enable convenient series and parallel module-to-module connections.  

The module is built into a sealed aluminum housing rated to IP65 against dust and water 
ingress, and qualified to IEC 61373 for shock and vibration, making it well suited to 
demanding transportation and industrial environments. A protective-earth (PE) ground tap 
and metal-lined mounting features are provided for secure, safe installation. 

The module features dedicated active cell balancing circuitry with over-voltage alarm and 
temperature monitoring. 

Key electrical, thermal, and mechanical specifications are summarized in Table 1 below for 
easy reference.  For latest specifications, see Tecate Group website for full datasheet 
specifications. 

Table 1. Key Specifications – PBLH-54R0/166SDHV 

PERFORMANCE 

Rated Voltage (Nominal) 54.0 V 

Surge Voltage 57.6 V 

Max. Series Voltage 1500 V 

Capacitance 166 F 

Capacitance Tolerance −0% / +20% 

Typical ESR DC 3.5 mΩ 

Total Energy 67.4 Wh 

Max. Current 2,500 A 

Leakage Current 5 mA 

THERMAL 

Max. Continuous Current (ΔT = 15 °C) 130 A 

Max. Continuous Current (ΔT = 40 °C) 200 A 

Thermal Resistance 0.2 °C/W 

SAFETY 

Short Circuit Current (calculated) 12,200 A 

Isolation Voltage (DC, Terminal – Case, 60 s) 4.3 kV 
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MONITORING 

Temperature Sensor PT100 

Communication Interface Analog 

Output Connector 5-pin circular | Phoenix Contact Part 
Number: 1551888 

Cell Voltage Monitoring Over-Voltage Alarm 

Cell Balancing Active Balancing 

MECHANICAL & PHYSICAL 

Length 487.2 ± 2.0 mm 

Width 418.0 ± 1.0 mm 

Height 71.0 ± 1.0 mm 

Weight Max. 18 kg 

Power Terminals M8 (+) / M10 (−) 

Recommended Torque 20 N·m (M8) / 30 N·m (M10) 

Vibration & Shock Protection IEC 61373 

Environmental Protection IP65 
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2.  UNPACKING: 

Prior to unpacking the module, inspect the shipping carton for signs of damage. Damage to 
the shipping carton or module should be reported immediately to the carrier. 

Remove the module from the shipping carton and retain the shipping materials until the 
unit has been inspected and is determined to be operational. 

If a shorting strap is fitted across the positive and negative power terminals for transport 
safety, leave it in place until the module is ready to be connected to a system. 

NOTE: The original shipping materials are approved for both air and ground shipment. The 
module should be removed from the shipping carton by lifting the body of the module. 

3.  SAFETY: 

 
– Do not operate above specified voltage. 
– Do not operate above specified temperature rating. 
– Do not touch terminals with conductors while energized. Serious burns, shock, or 

material fusing may occur. 
– Protect surrounding electrical components from incidental contact. 
– Provide sufficient electrical isolation when working above rated voltage. 
– Prior to installation in or removal from equipment, fully discharge the module. 
– Do not attempt to open the module housing. 
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4.  INSTALLATION 

4.1 Mechanical Installation  

4.1.1 Mounting  

Ensure the module is mounted in a location protected from external conditions. Refer to 
Figure 1 for mounting positions and overall dimensions. 

 
Figure 1. Mounting positions and dimensions (mm). 
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4.1.2 MODULE CHASSIS GROUND 

The module chassis should be properly grounded to the system chassis through the module 
mounting bolt pass-through hole.  See Figure 2 for earth bolt location. See Figure 3 for a 
recommended hardware stack-up for proper connection.  

 

4.1.2 MODULE TO MODULE CONNECTIONS: 

Ensure the modules are discharged to 0V before attempting connections. Ultracapacitor 
modules can be connected in series and/or parallel to achieve higher operating voltages 
and applications with high power demands.  

4.1 Series Connection:  

 

Figure 4: Series connection of PBLH-54R0/166SDHV modules  
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4.2 Parallel Connection: 

   
Figure 5: Parallel connection of PBLH-54R0/166SDHV modules  

 

 
 
5.  TERMINAL CONNECTIONS: 

The PBLH-54R0/166SDHV Ultracapacitor modules are designed to connect directly to an 
electrical cable ring connector or a bus bar option. Connection hardware is not included. 
The positive and negative terminals both have a threaded hole for bolt connection. 
Terminal thread sizes are different: the positive terminal is M8 and the negative terminal is 
M10. Wave washers are required to ensure long-term, reliable connections. Ultracapacitor 
modules have very low ESR which may be adversely impacted by poor mechanical 
connections to the cable ring connector or bus bar. A separate M6 protective-earth (PE) tap 
is provided for chassis grounding. It is recommended that all module terminal connections 
be adequately protected to avoid shock hazards and corrosion. 

5.1 TIGHTENING INSTRUCTIONS:  

TORQUE SPECIFICATIONS are NOT the same for the positive and negative terminals 
and should be applied according to specification below. 

5.1.1 Positive Terminal M8 bolt – Torque of 20 N·m. 

5.1.2 Negative Terminal M10 bolt – Torque of 30 N·m. 
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6.  MONITORING OUTPUT CONNECTOR & DIAGRAMS: 

Each module is equipped with a 5-pin circular output connector located between the 
positive and negative terminals. This enables monitoring of the PT100 thermistor and 
over-voltage monitoring signals to the user system. See Section 6.5 for system mating 
connector information. 

6.1 Module Connector Pinout: 

The output signals are isolated from the capacitor voltage and from chassis ground. 
Recommended signal level is 5 VDC. Connector diagram: 

 

Pin # Signal Notes 

1 PT100 – Red  

2 PT100 – White   

3 OVA OUT2  

Over-Voltage Alarm  
 
Output State: 
ACTIVE HIGH = No Alarm  
LOW = Alarm Event 

4 OVA OUT1  

Over-Voltage Alarm  
 
Output State: 
ACTIVE HIGH = No Alarm  
LOW = Alarm Event 

5 PT100 - White  

6.2 Over-Voltage Alarm: 

6.2.1 Each cell voltage of the module is monitored and actively balanced. If any single 
cell of the module exceeds ~2.8V threshold, the balancing circuit is activated to 
discharge the cell.  

6.2.2 If a cell voltage continues to rise, the Over-Voltage Alarm event triggers at 
3.1V. The output of Pin 3 and 4 short circuit and the alarm output switches LOW 
signaling the user to stop charging.   

6.2.2 When the cell voltage decreases below the cell’s 3V threshold voltage 
threshold, Over-Voltage Alarm is automatically released to an ACTIVE HIGH status. 

6.2.3 Recommend a pull-up resistor (typically 1 kΩ) between the alarm pin and a 5V 
supply. 
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6.3 Temperature Sensor: 

A PT100 platinum RTD is integrated in the middle of the module for temperature 
monitoring. PT100 resistance increases with temperature following the standard IEC 
60751 curve, reading 100 Ω at 0 °C and approximately 109.7 Ω at 25 °C. Please refer to 
Section 9 Appendix I for the resistance values across the operating temperature range. 

6.4 System Mating Connector Info: 
Module Connector Mating Plug Description 

Phoenix Contact 1551888 
See latest manufacturer for 

recommended mating plug part 
number 

5-pin circular connector  

 

7.  MAINTENANCE: 

7.1 Power Rating: If the applied voltage exceeds the rated voltage, charging should be 
stopped immediately. Discharging the module to 0V has no negative consequences. 

7.2 Temperature: The module’s optimal operating temperature range is −40 °C to +65 °C. 
If the temperature exceeds 70 °C to preserve module performance and life cycle. 

7.3 Do not expose to direct sunlight: Ensure the module is not exposed to direct sunlight, 
which will cause the temperature to rise inside the module. 

7.4 Projected Life: The module has a projected life of over 10 years at rated voltage and 
+25 °C, and a projected cycle life of 1,000,000 cycles. Actual life may be decreased under 
high-temperature conditions or over-voltage charging. 

7.5 Detection of Abnormal Conditions: If abnormal conditions are detected, the system 
should be shut down to enable a safe evaluation of electrical and mechanical connections. 
Abnormal conditions to watch for: 

1. High temperature exceeding normal operating conditions. 
2. Increase in the internal resistance or initial voltage drop. 
3. Deformation of the module case. 
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9. APPENDIX I 
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