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BT2200 Charge-Discharge Platform 
Verifying the Number of Physical Channels 
Required for Charge-Discharge Applications 
 
Cells are becoming larger to provide EVs with additional range or to provide electronics 
with longer run times. Defining a higher power user channel simplifies testing a large 
cell. A user channel is simply a group of parallel physical channels to provide the higher 
charge-discharge current. The user channel controls all the parallel physical channels 
divvying up the programmed current.  

Two examples: 

1. Combining eight physical channels on one BT2204B Charge-Discharge Module 
creates a user channel with a nominal current rating of 8 x (± 6.25 A) = ± 50 A. 

2. Combining the two physical channels on one BT2205A Charge-Discharge Module 
creates a user channel with a nominal current rating of 2 x (± 100 A) = ± 200 A. 
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However, when using the BT2200 to charge and discharge cells, you need to consider additional factors 
in determining how many physical channels to parallel into a user channel that will meet your 
application's requirements. The other factors include:  

• The power available on each physical channel. There is a limit on the maximum available 
power for each physical channel, and that limit is less than the maximum current multiplied by 
the maximum voltage.  

• The minimum module voltage supported at any specific value of discharge current. 

• The difference in the voltage at the cell vs. the voltage at the output terminals of the charge-
discharge module. A current flowing through the resistance of the wire, connectors, and 
fixtures causes a drop in voltage from the module to the cell. The resistance of the wire, 
determined by wire length and wire gauge (diameter), can be critical to a successful test. 
Likewise, the resistance of the connectors and contacts in the current path can also be 
essential to a successful operation. These factors become increasingly important at higher 
current levels. 

A proper test set up necessitates verifying a couple of operating points. 

1. The combination of maximum charging current, maximum charging voltage, and maximum 
charging power shown in red, Figure 1. 

2. The combination of maximum discharge current, minimum discharge voltage and discharge 
power shown in blue, Figure 1. 

 

Figure 1. The BT2200 charge-discharge operating range typically has two areas to check for proper operation when 
paralleling channels for higher current applications. As an example the graph shows the charge-discharge range on 
the BT2205A module which offers +/- 100 A per channel. 
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Checking a sequence of conditions ensures proper operation: 
 

Charging 1. Maximum current 

  2. Maximum charging voltage at the maximum charging current 

  3. Maximum charging power at the maximum charging current 
 

Discharging 1. Maximum current 

  2. Minimum module voltage at the maximum discharge current 

  3. Maximum discharge power at the maximum discharge current  
 

Applying the sequence to a few example configurations demonstrates whether a configuration of 
paralleled physical channels will adequately support a charge-discharge application. 
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Example Configuration 1 – BT2204B Using Parallel Channels for Higher Power 
Suppose you need to charge and discharge a group of cells to the following requirements: 

• Charging  Maximum current = 50 A at a maximum cell voltage = 4.2 V 

• Discharging  Maximum current = -50 A at a minimum cell voltage = 2.5 V 

A BT2204B module has multiple physical charge-discharge channels connected in parallel creating a 
user channel that will provide the ± 50 A current to each cell. For this example, assume: 

• 16-gauge copper wire connects cells to the charge-discharge module; this wire diameter matches 
the type of connectors that mate to the connectors on the BT2204B module. Two of these wires 
(supply and return) connect each physical channel. 

• A wire pair runs from each physical channel on the module connector to the cell. Wire pairs 
connect each physical channel directly to the cell to create the paralleled group.  
o Cells are located 10 feet from the BT2204B module. 16-gauge wire has a resistance of about 

4Ω per 1000 feet of wire, 10 feet of wire has 40 mΩ of resistance in each of the two wires 
(supply and return) from a physical channel.  

o There is an additional 10 mΩ of resistance in each of the two current paths (supply and return) 
due to connectors and contacts. Adding the wire and contacts resistance makes for a total of 
50 mΩ in each current path. 

We can examine the number of physical channels required for both charging and discharging. 

Charging 

 

Figure 2. Charging the cell: Wires connect each physical channel to the cell. 

First, start with eight physical channels (± 6.25 A) to create one user channel nominally rated at ± 50 A. 

• Distributing the maximum charging current across the eight physical channels means each 
channel carries 6.25 A. 

• The voltage drop in the wiring and connections (both supply & return) is 2 x 6.25 A x 50 mΩ = 0.63 
V for each physical channel.  

• To supply 4.2 V at 50 A at the cell during charging, the BT2204B must provide 4.2 V + 0.63 V = 
4.83 V at the physical channel terminals on the module. However, the maximum charging voltage 
provided by the BT2204B at + 6.25 A is 4.375 V, as seen in Figure 3. At this current, the required 
voltage exceeds the operating limits for charging voltage.  
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• Under these conditions, the required source channel power is 4.83 V x 6.25 A = 30.17 W, which 
exceeds the physical channel limit of 27.34 W, also seen in Figure 3. Checking the needed source 
charging power is an easy way to stay within the charging voltage limits. 

A configuration using eight physical channels to create a 50 A user channel exceeds the operating limits 
of the BT2204B module. We need to increase the number of physical channels to distribute the required 
total charging power across more channels. 
 

 

Figure 3. BT2204B charge-discharge power operating limits for one physical channel. 

Next, increase the number of physical channels per 50 A user channel from eight to nine.  

• Each physical channel carries 50 A / 9 = 5.56 A.  

• The voltage drop in the wiring and connections (both supply and return) is 2 x 5.56 A x 50 mΩ 
= 0.56 V for each physical channel. 

• To supply 4.2 V at 50 A at the cell during charging, the BT2204B must provide 4.2 V + 0.56 V 
= 4.76 V at the physical channel terminals on the module. The easiest way to determine if this 
voltage exceeds operating limits is to check the required source power against its limit. 

• The required source channel power under these conditions is 4.76 V x 5.56 A = 26.43 W.  
The source channel power is less than the physical channel limit of 27.34 W. 

This configuration of using nine physical channels to create a 50 A user channel is within the operating 
limits of the BT2204B module for this charging example. We must also check discharging requirements 
against the operating limits. 
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Discharging 

 

Figure 4. Discharging the cell. Each BT2204B physical channel is connected to the cell through wiring and connector 
resistance. 

Start with the previous charging configuration using nine physical channels, each carrying ± 5.56 A to 
create one user channel rated at ± 50 A. For discharging, we will use a polarity convention where the 
discharge current value is negative. 

• The voltage drop in the wiring and connections (both supply & return) is 2 x (-5.56 A) x 50 mΩ 
= -0.56 V for each physical channel.  

• To discharge the cell to 2.5 V at -50 A, the BT2204B must provide 2.5 V - 0.56 V = 1.94 V at 
the physical channel terminals of the module with -5.56 A flowing in each of the nine physical 
channels.  

• As seen in Figure 3, the minimum available module voltage during discharging depends on 
the discharge current level. The minimum available module voltage, labeled as Vmindisch in 
Figure. 3, is calculated as V = (-0.112) x (discharge current) + 1.2 V. 

• At a discharge current of -5.56 A, Vmindisch = (-0.112) x (-5.56) +1.2 = 1.82 V. This minimum 
voltage is less than the 1.94 V required at the force terminals of the module to discharge the 
cell to 2.5 V, so this is withing operating limits.  

• The discharge power sunk by the module’s physical channel is 5.56 A x 1.94 V = 10.8 W, 
which is well within the operating limit of 27.34 W. Because of the discharge power dissipated 
in the resistance of the wiring and connectors, the power sunk by the module is typically not 
an issue. 

This configuration of using nine physical channels to create a 50 A user channel is within the operating 
limits of the BT2204B module for charging and discharging. 
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Example Configuration 2 – BT2205A Verifying Operating Limits 
Suppose you need to charge and discharge a group of cells to the following requirements: 

• Charging  Maximum current = 90 A at a maximum cell voltage = 4.2 V 

• Discharging  Maximum current = -90 A at a minimum cell voltage = 2.5 V 

A BT2205A module has two ± 100 A physical channels, so it appears that one physical channel can 
provide ± 90 A for this application. Whether this application will exceed the operating limits of the 
BT2205A will depend on the resistance of the wiring and connectors, so checking the actual operating 
voltages, currents, and powers against the allowed limits is essential. 

For this example, assume: 

• 1/0-gauge copper wire connects the cells to the charge-discharge module. Each physical 
channel uses two of these wires, one for supply and one for return. 

• Cells are located 10 feet from the BT2205A module. Since 1/0-gauge wire has a resistance of 
about 98 mΩ per 1000 feet of wire, the 10 feet of wire has 0.98 mΩ of resistance in each of 
the two wires (supply and return). 

• Each connection to the cell adds 2 mΩ resistance due to the module connectors and cell 
contacts. The total resistance of the wire and connections is 2.98 mΩ.  

We can examine if one physical channel will allow operation within the module’s operating range. 

Charging 

 

Figure 5. Charging the cell. Each BT2205A physical channel is connected from the module’s terminal lugs to the cell 
through wiring and connector resistance. 

Start with one physical channel (± 100 A) to create one user channel for the ± 90 A requirement.  

• One physical channel will source the maximum charging current of +90 A 

• The voltage drop in the wiring and connections (both supply & return) is 2 x 90 A x 2.98 mΩ = 
0.54 V for each physical channel.  

• To supply 4.2 V at 90 A at the cell during charging, the BT2205A must provide 4.2 V + 0.54 V 
= 4.74 V at the module’s terminals. The easiest way to determine if this voltage exceeds 
operating limits at 90 A is to check the required source power against its limit. 

• The required source channel power under these conditions is 4.74 V x 90 A = 426.3 W. The 
required power is less than the physical channel limit of 437.5 W shown in Figure 6.  
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The configuration using one physical channel to create a 90 A user channel is within the operating limits 
of the BT2205A module for charging. We must also check the discharging operation against those 
operating limits. 

Before doing that, it is worth noting that a 1.4 mΩ increase in the total wiring and connector resistance 
from 2 x 2.98 mΩ = 5.97 mΩ to 7.37 mΩ will cause the required charging power to exceed the operating 
limits of the BT2205A. Simply increasing the wire length from 10 feet to 24 feet would add an additional 
1.4 mΩ resistance. Temperature changes in the wiring will also change its resistance. 

It is essential to maintain very low-resistance connections between the cells and the BT2205A Module. 
Suppose it is impossible to reduce the total resistance, and it moves a charging test point outside the 
operating limits of the BT2205A. In that case, the solution is likely to use both physical channels on the 
BT2205A in a parallel combination and distribute the +90 A charging current across two channels’ worth 
of current path resistance. 
 

 

Figure 6. BT2205A charge-discharge power operating limits for one physical channel. 
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Discharging 

 

Figure 7. Discharging the cell. Each BT2205A physical channel is connected to the cell through wiring and connector 
resistance. 

Start with the previous charging configuration using one physical channel carrying ± 90 A to create the 
one user channel. We will use a polarity convention of negative current for discharging the cell. 

• The voltage drop in the wiring and connections (both supply & return) is 2 x (-90 A) x 2.98 mΩ 
= -0.54 V for each physical channel. 

• To discharge the cell to 2.5 V at -90 A, the BT2205A must provide 2.5 V - 0.54 V = 1.96 V at 
the force terminals of the module with -90 A flowing in each physical channel. 

• As seen in Figure 6, the minimum available module voltage during discharging depends on 
the discharge current level. Calculate the minimum available module voltage, labeled as 
Vmindisch in Figure. 6, as V = (-0.007) x (discharge current) + 1.2 V. 

• At a discharge current of -90 A, Vmindisch = (-0.007) x (-90) +1.2 = 1.83 V. This minimum 
voltage is less than the 1.96 V required at the force terminals of the module to discharge the 
cell to 2.5 V, so this is within operating limits. 

• The discharge power sunk by the module’s physical channel is 90 A x 1.96 V = 176.7 W, 
which is well within the operating limit of 437.5 W. Because of the discharge power dissipated 
in the resistance of the wiring and connectors, the power sunk by the module is typically not 
an issue. 

The configuration of one 100A physical channel to create a 90 A user channel is within the operating 
limits of the BT2205A module for charging and discharging.  
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Example Configuration 3 – BT2205A Using Multiple Wire Pairs to Each Cell 
Let’s look at another example using the BT2205A Charge-Discharge Module. The required charge-
discharge current exceeds 100 A and requires multiple parallel physical channels to accommodate the 
amount of current. Ring lugs bolted to the output terminals of the BT2205A output connectors accommodate 
a variety of wire sizes. One implication of this design is that when paralleling multiple physical channels, you 
can choose to connect your cell to the physical channels with either of two methods: 

1. Method one uses a pair of wires from the terminals of each physical channel to the cell. When 
connecting three physical channels in parallel, three-wire pairs run from the three physical 
channels to a common pair of connection points at the cell. While this method requires more 
wires, they can be smaller wires. 

2. A second method is to connect the three physical channels in parallel at or near the modules 
and run one larger wire pair from that common point to the cell's terminals. This method uses 
fewer wires, but the wire pair going to the cell will be thicker and potentially less flexible. 

In very high-current charge-discharge applications, the resistance of short distances of large-diameter 
wire can be low enough that the wire resistance becomes less of a factor in meeting operating limits 
than the resistance of the connections and cell contacts. The higher the current levels of the application, 
the greater the importance of using connectors with low resistance. 

For this example, we will assume method #1 – multiple wire pairs running to the cell from several 
physical channels. 

Suppose you need to charge and discharge a group of cells to the following requirements: 

• Charging  Maximum current = 280 A at a maximum cell voltage = 4.2 V 

• Discharging  Maximum current = -280 A at a minimum cell voltage = 2.5 V 

Each physical channel of the BT2205A is capable of ± 100 A, so it appears that three physical channels 
can provide ± 280 A for this application. Using two BT2205A modules will provide up to four channels. 
Whether this application will exceed the operating limits of the BT2205A will depend on the resistance of 
the wiring and connectors. 

For this example, assume: 

• 1/0-gauge copper wire connects the cells to the charge-discharge modules. Each physical 
channel requires one wire for supply and one for return. A wire pair connects each physical 
channel’s bus bar terminals to the cell. 

• Cells are located 10 feet from the BT2205A modules. Since 1/0-gauge wire has a resistance 
of about 98 mΩ per 1000 feet of wire, the 10 feet of wire has 0.98 mΩ of resistance in each of 
the two wires (supply and return) in a physical channel. 

• Add 2 mΩ of resistance to each current path (supply and return) due to connectors and 
contacts. The wire plus the connectors has a total of 2.98 mΩ in each current path. 

Next we can examine the number of physical channels required for both charging and discharging.   
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Charging 

 

Figure 8. Charging the cell. Each BT2205A physical channel connects to the cell through wiring and connector 
resistance. Multiple wire pairs connect the physical channels to the cell. 

First, start with three physical ± 100 A channels to create one user channel for the ± 280 A requirement. 

• Three physical channels split the maximum charging current of +280 A, with each channel 
carrying 280/3 = 93.33 A. 

• The voltage drop in the wiring and connections (both supply & return) is 2 x 93.33 A x 2.98 
mΩ = 0.56 V for each physical channel. 

• To supply 4.2 V at 93.33 A at the cell during charging, each BT2205A physical channel must 
provide 4.2 V + 0.56 V = 4.76 V at the module's terminals. The easiest way to determine if 
this voltage exceeds operating limits is to check the required source power against its limit. 

• The required source channel power under these conditions is 4.76 V x 93.33 A = 444 W. The 
required 444 W is greater than the physical channel limit of 437.5 W, as shown in Figure 6. 
Charging source power exceeds the boundaries of the allowed operating range. 

Increasing the wire diameter might bring the charging power within operating limits. However, this is not 
likely to help as the connectors and contacts cause most of the resistance. Two things can bring the 
charging power within operating limits. 

One is to decrease the connector/contact resistance used in this example from the 2 mΩ for each of the 
two current paths to about 1.6 mΩ or less, which is a slight change to achieve. The second method is to 
use four physical channels for each ± 280 A user channel.  

For this example, we will increase the number of physical channels to four. 

• Four physical channels split the maximum charging current of +280 A, with each channel 
carrying 280/4 = 70 A. 

• The voltage drop in the wiring and connections (both supply & return) is 2 x 70 A x 2.98 mΩ = 
0.42 V for each physical channel.  

• To supply 4.2 V at 70 A at the cell during charging, each BT2205A physical channel must provide 
4.2 V + 0.42 V = 4.62 V at the force terminals of the module. The easiest way to determine if this 
voltage exceeds operating limits is to check the required source power against its limit.  

• The required source channel power under these conditions is 4.62 V x 70 A = 323 W. This is 
less than the physical channel limit of 437.5 W, as shown in Figure 6. Charging source power 
is within the boundaries of the allowed operating range. 

Next, check the discharging operating limits.  
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Discharging  

 

Figure 9. Discharging the cell. Each BT2205A physical channel connects to the cell through wiring and connector 
resistance. Multiple wire pairs connect the physical channels to the cell. 

Start with the previous charging configuration using four physical channels carrying ± 70 A to create the one 
user channel for 280 A. For discharging, we will use a polarity convention of a negative discharge current. 

• The voltage drop in the wiring and connections (both supply & return) is 2 x (-70 A) x 2.98 mΩ 
= -0.42 V. 

• To discharge the cell to 2.5 V at -70 A, the BT2205A must provide 2.5 V - 0.42 V = 2.08 V at 
the force terminals of the module with -70 A flowing in each physical channel. 

• As seen in Figure 6, the minimum available module voltage during discharging depends on 
the discharge current level. The minimum available module voltage, labeled as Vmindisch in 
Fig. 6, is calculated as V = (-0.007) x (discharge current) + 1.2 V. 

• At a discharge current of -70 A, Vmindisch = (-0.007) x (-70) +1.2 = 1.69 V. This minimum 
voltage is less than the 2.08 V required at the force terminals of the module to discharge the 
cell to 2.5 V, so this is within operating limits. 

• The discharge power sunk by each physical channel is 70 A x 2.08 V = 146 W, which is well 
within the operating limit of 437.5 W as shown in Figure 6. Because of the discharge power 
dissipated in the resistance of the wiring and connectors, the power sunk by the module is 
typically not an issue. 

This configuration of using two modules and four physical channels to create a 280 A user channel is 
within the operating limits of the BT2205A modules for charging and discharging.  

Note: Paralleling 3, 5, or 7 channels leaves an unusable physical channel. It is best to parallel all 
available channels 4, 6, or 8, taking advantage of the extra power to overcome any resistance in 
the wires and contacts.  
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Example Configuration 4 – BT2205A With One Wire Pair to Each Cell 
Let’s look at another example using the BT2205A Charge-Discharge Module, using the other 
connection method mentioned in Example 3. A single large wire connects all the physical channels to 
the cell. The parallel connections for the physical channels are at or near the module terminals. Using a 
single large wire reduces the total wiring and associated installation costs, but as this example will 
show, this method will make the resistance of the connections and contacts very critical to achieving 
operation within the limits of the BT2205A physical channels. 

For this example, we will assume the same conditions as Example 3 – using four BT2205A physical 
channels to create one user channel capable of ± 280 A. The difference in this example is that only one 
wire pair connects to each cell, with the outputs of the four physical channels connected in parallel at or 
near the physical channel terminals. 

Again, suppose you need to charge and discharge a group of cells to the following requirements: 

• Charging  Maximum current = 280 A at a maximum cell voltage = 4.2 V 

• Discharging  Maximum current = -280 A at a minimum cell voltage = 2.5 V 

Each user channel uses two BT2205A modules. Each physical channel of the BT2205A is capable of ± 
100 A, so four physical channels will provide the ± 280 A for this application. As this example will show, 
whether this application will exceed the operating limits of the BT2205A will depend on the resistance of 
the wiring and connectors. 

For this example, assume:  

• A single 4/0-gauge copper wire connects each cell to the charge-discharge modules. The 
parallel connections are near the outputs of the four physical channels. 

• Cells are located 10 feet from the BT2205A modules. Since 4/0-gauge wire has a resistance 
of about 49 mΩ per 1000 feet of wire, the 10 feet of wire has 0.49 mΩ of resistance in each of 
the two wires (supply and return) running to the cell. 

• There is only 1 mΩ of additional resistance in each of the two current paths (supply and 
return) due to cell contacts. 

• The four parallel channels use six inches of 1/0 gauge wire and have a 1 mΩ connector 
resistance. The 1/0-gauge wire has a resistance of 98 mΩ per thousand feet or 0.049 mΩ per 
six inches. Since the four wires are in parallel each current path will have an additional 1.049 
mΩ /4 or 0.26 mΩ of resistance. 

• Adding the 0.49 mΩ wire, 1 mΩ contacts, and 0.26 mΩ parallel connection resistance is 1.75 
mΩ in each current path running to the cell or 3.5 mΩ total round-trip path resistance. 

Next, we will examine the number of physical channels and their operating limits for both charging and 
discharging.  
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Charging 

 

Figure 10. Charging the cell. A single wire connects each cell to the charge-discharge modules. The parallel 
connections are near the outputs of the four physical channels. 

Start by verifying the charge operating limits using four physical channels (± 100 A) to create one user 
channel for the ± 280 A requirement. 

• Four physical channels across two BT2205A modules distribute the maximum charge current. 
Each physical channel carries 280/4 = 70 A. 

• The voltage drop in the single 4/0 wire pair and associated connections (both supply & return) 
is 2 x 280 A x 1.75 mΩ = 0.98 V between the cell and the physical channels. 

• To supply 4.2 V at the cell during charging, with each BT2205A physical channel contributes 
70 A, each physical channel must provide 4.2 V + 0.98 V = 5.18 V at the force terminals of 
the physical channels. The easiest way to determine if this voltage exceeds operating limits is 
to check the required source power against its limit. 

• The required physical channel source power under these conditions is 5.18 V x 70 A = 363 W. 
This is less than the physical channel limit of 437.5 W, as shown in Figure 6. Charging source 
power is within the limits of the allowed operating range. 

Next, we must check the discharging operating limits. 
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Discharging 

 

Figure 11. A single wire connects each cell to the charge-discharge modules. The parallel connections are near the 
outputs of the four physical channels. 

Start with the previous charging configuration using four physical channels carrying ± 70 A to create the 
one user channel for 280 A. For discharging, we will use a polarity convention where the discharge 
current value is negative. 

• Four physical channels distribute the maximum discharge current -280A within the BT2205A 
modules. Each physical channel is sinking 280/4 = 70 A. 

• The voltage drop in the single 4/0 wire pair and associated connections (both supply & return) is 
2 x 280 A x 1.75 mΩ = 0.98 V between the cell and the channels. 

• To discharge the cell to 2.5 V, with each BT2205A physical channel sinking 70 A, each physical 
channel must provide 2.5 V - 0.98 V = 1.52 V at its terminals. 

• As seen in Figure 6, the minimum available physical channel voltage during discharging depends 
on the discharge current level. Calculate the minimum available physical channel voltage, 
labeled as Vmindisch in Figure 6, as V = (-0.007) x (discharge current) + 1.2 V. 

• At a discharge current of -70 A for each physical channel, Vmindisch = (-0.007) x (-70) +1.2 = 
1.69 V. The physical channel voltage of 1.52 V needed to discharge the cell to 2.5 V is below the 
1.69 V operating limit.  

• The discharge power dissipated by each physical channel is 70 A x 1.52 V = 106.4 W, which is 
well within the operating limit of 437.5 W. Because of the discharge power dissipated in the 
resistance of the wiring and connectors, the power sunk by the module is typically not an issue. 

To bring the discharge voltage of each physical channel within operating limits entails two possible actions 
either reducing the resistance in the current path or lowering physical channel voltage operating limit Vmindish: 

• The resistance in the current path consists of the 26 mΩ parallel connection, 49 mΩ wire, and 
1 mΩ contact resistance. Reducing the path resistance by 32 mΩ will raise the voltage 
required at the physical channel above the current operating limit of 1.69 V. Lower the path 
resistance by reducing the cable run or the contact resistance. 
o Substantially reduce the 10-foot cable run to less than four feet.  
o Reduce the contact resistance by 32%.  

• Adding a third module and paralleling six physical channels will lower the operating voltage 
limit Vmindish to 1.53 V. 

Likely, a combination of lowing the wire and contact resistance will be the best solution. For applications 
involving 100’s of amperes of charge/discharge current per cell, extremely low-resistance connections 
using bus bars and lots of contact surface area are likely to be required. 
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Configuration Constraints When Paralleling BT2205A Channels Across Modules 
1. Use only one type of module either the BT2204B or the BT2205A module in a chassis.  

Default configuration: 2 physical channels each with up to 6 V or ± 100 A 

Max current per 
user channel 

Max power per user channel 
at module terminals 

Physical channels per 
user channel 

Number of 
modules 

Cells per mainframe 
using 8 modules 

± 100 A 437.5 W 1 1 16 

 

Create higher current user defined channels by paralleling physical channels and modules 

Max current per 
user channel 

Max power per user channel 
at module terminals 

Parallel physical channels 
per user channel 

Number of 
modules 

Cells per mainframe 
using 8 modules 

± 200 A 875.0 W 2 1 8 

± 300 A 1312.5 W 3 2 4 

± 400 A 1750 W 4 2 4 

± 500 A 2187.5 W 5 3 2 

± 600 A 2625 W 6 3 2 

± 700 A 3062.5 W 7 4 2 

± 800 A 3500 W 8 4 2 

2. Parallel two physical channels on the same modules to form a ± 200 A user channel. A chassis can 
contain any combination of ± 100 A and ± 200 A user channels.  

Valid slot combinations 

Max current per user channel Number of modules Valid Slots 

± 100 A, ± 200 A 1 1 2 3 4 5 6 7 8 

± 300 A, ± 400 A 2 1&2 3&4 5&6 7&8 

± 500 A, ± 600 A 3 1,2,&3 5,6,&7 

± 700 A, ± 800 A 4 1,2,3,&4 5,6,7,& 8 
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3. The most common configurations are: 

• Sixteen 100 A channels or eight 200A user channels 

• Four 400 A user channels — See note 4 below 

• Two 600 A or 800 A user channel — See note 5 below 

4. The difference between a ± 300 A and ± 400 A channel is the ± 300 A uses one less physical 
channel. The extra physical channel is unusable. Often it makes sense to parallel all the channels on 
a BT2205A module. The extra current can compensate for added wiring or connector resistance. 

• Consider creating a ± 400 A channel instead of a ± 300 A channel. 

• Create a ± 600 A channel instead of a ± 500 A channel. 

• Likewise create a ± 800 A channel instead of a ± 700 A user channel. 

5. When using a ± 500 A or ± 600 A channel, slot 4 and slot 8 are not useable. Adding a module to 
the empty slot can expand the user channel to ± 800 A providing additional power to overcome 
resistance in the wires or contactors. 

6. All configurations are subject to the maximum total chassis charge-discharge power limit of 7 kW. 

 

For more information on using the BT2200 Charge-Discharge Platform for your specific application, 
please contact your Keysight representative. 

 

 


