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1 IntroducƟon 
The NanoPower BP8 100 Wh (BP8) is a high-capacity lithium-ion baƩery pack with an integrated protecƟon 
system, cell balancing, cell fault detecƟon, heaƟng system and telemetry sampling. This manual describes 
how to handle, prepare and uƟlize the features of the NanoPower BP8 100 Wh. 
Please refer to the NanoPower BP8 100 Wh datasheet[1] regarding electrical and mechanical characterisƟcs. 

1.1 Overview 
1.1.1 BP8 100 Wh components 

The NanoPower BP8 100 Wh (see Figure 1.1) arrives with three addiƟonal items, the BP8 ground breaker, 
an ElectrostaƟc Discharge (ESD) cable and a GomSpace Shell (GOSH) cable, see Figure 1.2. These 
components are necessary for handling and installing the NanoPower BP8 100 Wh, see SecƟon 1.2. 

 

Figure 1.1: The NanoPower BP8 100 Wh 

 
 (a) Ground breaker (b) GOSH cable 

 
(c) ESD cable 

Figure 1.2: The NanoPower BP8 accessories 
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1.1.2 Connector placement 

The NanoPower BP8 100 Wh has a total of four connectors; J1, J2, J3 and J5, see Figure 1.3 for the 
placement of the connectors and Table 1.1 for a descripƟon of each. Please refer to the NanoPower BP8 
datasheet [1] for the pinout of each connector. 

Designator DescripƟon 

J1 Main Power connector 

J2 Secondary Power connector 

J3 Ground breaker connector 

J5 GOSH connector for configuraƟon 

Table 1.1: Overview of connectors 

 

Figure 1.3: Placement of connector J1, J2, J3 and J5 
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1.2 Unpacking and handling 
1.2.1 Handling, Grounding and Cleaning 

The NanoPower BP8 100 Wh system employs components based on Field Effect Transistors (FETs) and 
requires anƟ-staƟc handling precauƟons. It is crucial that the NanoPower BP8 100 Wh has the same 
ground potenƟal as the system it connects to, before other connecƟons are made. This can be achieved 
using the ESD cable supplied with the NanoPower BP8 100 Wh, see Figure 1.2c. The ESD cable can be 
removed only when the BP8 has connecƟon to the system ground through either J1 or J2. 

Please use an ESD mat and an ESD wrist strap as a minimum when handling the NanoPower BP8 100 Wh, 
and wear gloves to avoid fingerprints on the product. If any cleaning of the parts are required prior to flight, 
use ESD-safe cleaning methods and a neutral, non-reacƟve, isopropyl alcohol (IPA) solvent. 

 CAUTION: Do not touch or handle the product without proper ESD grounding! 

1.2.2 Electrical integraƟon 

The NanoPower BP8 100 Wh contains baƩery cells capable of delivering very high currents. CauƟon must 
therefore be taken to avoid short circuit when integraƟng the BP8 100 Wh. To limit the chance of faults when 
connecƟng the NanoPower BP8 100 Wh to an electrical system the following condiƟons must be met: 

• The ground breaker at J3 is disconnected 

• The baƩery pack must be charged according to SecƟon 1.2.3. 

• The first pack in a string must be connected through J1 to the system. 

 CAUTION: Do not insert the ground breaker before the NanoPower BP8 100 Wh is connected 
through J1. 

1.2.3 Charging 

Before using the NanoPower BP8 100 Wh, it is important to charge the device. Charging is done through 
connector 
J1 or J2, please refer to the datasheet for pinouts [1]. It is important to note that charging is not inhibited 
the kill switch. The BP8 should be charged according to the specificaƟons in Table 1.2. 

Step Method SpecificaƟon 

Step 1 Constant current (CC) charge at <= 4A unƟl 32V per baƩery pack 

Step 2 Constant voltage (CV) charge at 32V unƟl 50mA per baƩery pack 

Table 1.2: Recommended charging cycle 

NOTE: Before connecƟng mulƟple BP8 in parallel, a power supply or the P80 can be used to charge them 
individually; connecƟng one BP8 at the Ɵme and charging according to Table 1.2. 
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1.2.4 Storage condiƟons 

The NanoPower BP8 100 Wh will always have a small amount of self-discharge, and it is therefore important 
that acƟons are taken to prolong the baƩery life before storing it for a longer period. To prolong the BP8’s 
baƩery life, the storage condiƟons given in Table 1.3 are recommended. 

Parameter CondiƟon Note 

Temperature between 0°C and 20°C OpƟmal 0°C and 10°C   

Charge level between 30% and 60% Voltage of 27.6V–29.4V 

Table 1.3: Recommended storage condiƟons 

When the recommended storage condiƟons in Table 1.3 are respected, the baƩery pack can be stored 
according to Table 1.4. 

Type Time CondiƟon 

Shelf storage 12 months Ground breaker disconnected 

Integrated storage 3 months Ground breaker connected and kill switch enabled 

Table 1.4: Total storage Ɵme before recondiƟoning of the BP8 is needed 

NOTE: The performance of the baƩery cells will degrade over Ɵme, even when stored in opƟmal 
condiƟons. Further details on current consumpƟon and cell self-discharge can be found in the 
NanoPower BP8 datasheet [1]. 
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1.2.5 Mechanical integraƟon 

The NanoPower BP8 100 Wh comes with 8 x M2.5 mounƟng holes, located on each corner of the baƩery 
pack, see Figure 1.4. The BP8 must be mounted in the satellite structure using M2.5 bolts with maximal 
thread engagement of 2.5 mm. It is advised not to unscrew the aluminum corner brackets and ensure careful 
handling to maintain the parallel orientaƟon of brackets towards the satellite structure. 

 

Figure 1.4: Mechanical interfaces on the NanoPower BP8 100 Wh 

Remark that the BP8 corner brackets have screw lock Helicoil inserted, and therefore no thread lockers 
such as LocƟte is needed. GomSpace recommends using stainless steel M2.5 screws of property class 70 
for mounƟng the NanoPower BP8 100 Wh. As the locking capability change over the first few uses of a 
screw lock Helicoil, the following torque values are recommended, see Table 1.5. 

Number # MouƟng torque 

1 0.97Nm 

2-5 0.75Nm 

>5 0.72Nm 

Table 1.5: Recommended mounƟng torque per usage for screw lock Helicoil 

NOTE: Please note that the recommended torque values are valid for stainless steel class 70 screws. 
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1.3 Geƫng started 
This secƟon describes how to get started with the NanoPower BP8 100 Wh using the GOSH interface, and 
without having a P80 available. The GOSH interface provides a text-based interface to configure and test the 
NanoPower BP8. Before going forward, please refer to SecƟon 1.2 for how to handle the BP8. 

1.3.1 Requirements 

To get started with GOSH on the BP8, only a PC along with the items listed in Table 1.6 are required: 

Manufacturer Part number DescripƟon Included 

GomSpace 112311 NanoPower BP8 
100 Wh 

✓ 

GomSpace 101647 Ground breaker ✓ 
GomSpace 109421 GOSH cable ✓ 
Harwin G125-3043496L4 Female connector - 
Harwin G125-MW10150M94 Pre-crimped wire - 

Table 1.6: Items needed to get started with the NanoPower BP8 100 Wh. 

The female connector and pre-crimped wire listed in Table 1.6 are used to create a jumper that enables the 
MCU, by connecƟng the ENA-pin in connector J1 to GND, please refer to the datasheet for pinout [1]. This 
provides power to the NanoPower BP8 MCU and enables communicaƟon over GOSH. This connector is not 
provided by GomSpace and must be realised by the customer. 

1.3.2 Hardware setup 

The GOSH interface is accessed through connector J5, using the GOSH cable provided by GomSpace. 

NOTE: The MCU is powered internally and therefore no power is included in the GOSH cable. 

To power up the MCU and enable the GOSH interface, the following steps are needed: 

1. Connect the USB end of the GOSH cable to a PC and connect the Picoblade end in J5 

2. Insert the jumper connector at J1 that connects the EN-pin to GND (see SecƟon 1.3.1) 

3. Insert the ground breaker at J3 (this connects the negaƟve baƩery terminal to GND) 

 CAUTION: Ensure that any PC connected to the GOSH cable has a proper grounded AC plug. The 
external power supply ground and PC ground must be the same. If a laptop is used, it is recommended 
to disconnect the AC charger. 
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1.3.3 SoŌware setup 

To start communicaƟng with the BP8, open any serial interface from the connected PC running 500000-8N1 
(8 data bits, no parity, 1 stop). For Linux users the program minicom orƟo, for Windows users the program 
PuTTY is recommended. From the terminal run the command help to get an overview of the available 
commands, please refer to SecƟon 4 for a descripƟon of the NanoPower BP8 specific commands. 

1.4 IntegraƟon procedure 
The BP8 is designed to interface with a P80 power supply unit. When connecƟng one or more BP8s to a 
P80, it is important to ensure proper grounding and voltage potenƟals before the systems are connected. 
This is done by following the procedure below: 

1. Connect GND in J5 (pin 3) between all BP8s and connect this to the EPS / system GND 

2. Connect the main connector J1 from the BP8s to the EPS, followed by any daisy chained BP8s 

3. When all BP8s are connected, disconnect the GND harness in J5 

4. Use the P80 RBF or the killswitch (KS) to inhibit power from the BP8s 

5. Insert the GND breakers in the BP8s one at a Ɵme 

6. Remove the RBF (or disengage the KS) to power on the system 

NOTE: Use the debug connector J5 on the BP8 to connect the grounds of the system, before connecƟng 
the main connector. 

 
NOTE: Check that the voltage of all BP8s are within 200 mV of each other before connecƟng them in 
parallel. 
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2 ConfiguraƟon and operaƟon 
This chapter describes how to use and configure the features of the NanoPower BP8 100 Wh before flight, 
and how to operate it during flight. 

2.1 Overview 
The NanoPower BP8 100 Wh has many features that run autonomously, while others need to be configured 
or controlled externally. Features that protect the cells/baƩery are built into the hardware and run 
autonomously to ensure the baƩery operates safely, even when the Microcontroller Unit (MCU) is disabled. 
The higher-level features such as State of Charge (SOC) esƟmaƟon or heater control runs in soŌware on the 
onboard MCU. The features are divided as follows: 

Hardware specific 

• Over- and undervoltage protecƟon 
• BaƩery/cell fault monitoring 
• Cell balancing 

SoŌware specific 

• Autonomous or manual baƩery heaƟng 
• Telemetry sampling 
• SOC esƟmaƟon 
• BaƩery cut off (irreversible), for 

decommission purpose. 
The features of the NanoPower BP8 100 Wh are, like many other GomSpace products, configured and 
operated through the GomSpace parameter system. A descripƟon of the parameter system is found in 
SecƟon 3, and an overview of the GOSH commands used to interface with it is found in SecƟon 4. 

2.2 Interfaces and protocols 
The NanoPower BP8 100 Wh has three physical communicaƟon interfaces: Inter-Integrated Circuit (I2C), 
Controller Area Network (CAN) and Universal Asynchronous Receiver/TransmiƩer (UART), see Table 2.1. 

Interface Max baud FuncƟon Comment 

UART 500.000 Debugging and configuraƟon 3.3V TTL, 8N1 

CAN 1.000.000 ConfiguraƟon and operaƟon 
ISO 11898-2 compliant 
External 120 ohm terminaƟon is needed 

I2C 400.000 ConfiguraƟon and operaƟon 
3.3V TTL, 7-bit address 
MulƟ-master mode 

Table 2.1: BP8 CommunicaƟon Interfaces 

The main interfaces used to talk with the NanoPower BP8 are I2C and CAN, while UART should only be used 
for debugging and configuraƟon. The communicaƟon setup is done through the board table, see SecƟon 
3.2.1. 

NOTE: The UART interface should only be used for debugging and configuraƟon. It is recommended to 
be the first interface used, see SecƟon 1.3. 
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The Cubesat Space Protocol (CSP) is used to route data between the physical interfaces and the parameter 
system. The CSP layer supports CAN and I2C, see Figure 2.1 for an overview. 
 

 

Figure 2.1: NanoPower BP8 100 Wh communicaƟon stack 

2.2.1 CSP, RGOSH and RPARAM 

The CSP protocol is a small universal network layer delivery protocol similar to TCP/IP but more suitable for 
smaller networks with less overhead. Most of the GomSpace subsystems uƟlize this protocol. Please refer 
to [2] for further informaƟon. 

In addiƟon to CSP, there are two main protocols for controlling the NanoPower BP8 100 Wh; RGOSH and 
RPARAM. 
The RGOSH protocol can be used to execute every GOSH command remotely and is described in detail in 
[2].  
The RPARAM protocol can be used to read, change, and save parameters remotely, and is described in 
detail in the [2]. 

For further informaƟon on the implementaƟon of RGOSH and RPARAM over CSP, please refer to the 
NanoPower BP8 client source [3] and [2]. 

  

CAN I2C Interface 

CSP 

RPARAM 

Protocol 

Multi-Master 

board, telemetry, configuration ... Tables 

UART 
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2.3 MulƟ-pack setup 
To increase the total power capacity of a NanoPower system, mulƟple BP8s can be connected in parallel. 
The BP8 can be connected in parallel with another BP8, using the secondary power connector J2. In 
mulƟpack setups, J2 of the first NanoPower BP8 must be connected to J1 of the second BP8 in the string, 
please see Figure 2.2. 

 

Figure 2.2: A string of NanoPower BP8’s connected in parallel 

Before connecƟng two BP8 baƩery packs in parallel, it is important to ensure that the voltage of both packs 
is the same. If the voltage difference between the packs is larger than 200mV, each NanoPower BP8 should 
be charged to the same level before connecƟng, please refer to SecƟon 1.2.3. 

 CAUTION: When connecƟng mulƟple NanoPower BP8’s in parallel, each must be charged at the 
same voltage level such that large balancing currents are reduced at startup. 

2.3.1 Enable loop 

Only two BP8s can be controlled individually in a single string. The enable signals must be crossed to maintain 
the enable signal of two BP8s in parallel, as illustrated in Figure 2.3. This uƟlizes the EN_LOOP pin; please 
refer to the BP8 datasheet [1] for pinout. 

 

Figure 2.3: Enable signal rouƟng with P80 and two BP8 units 

NOTE: If more than two NanoPower BP8’s are connected in a single string, these cannot be controlled 
individually by the enable signal. 
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2.4 BaƩery heater 
The NanoPower BP8 comes with a baƩery heater and four temperature sensors to measure the baƩery’s 
temperature. The heater can be acƟvated in autonomous mode, adjusƟng the heater output based on the 
temperature measurements and baƩery voltage. AlternaƟvely, the heater can be manually controlled to 
allow for an external controller to be implemented. 

2.4.1 Autonomous mode 

The autonomous mode is based on the hysteresis control principle. The purpose of the controller is to keep 
the baƩeries within a certain temperature range if the baƩery voltage is over a user-defined criƟcal level 
(vbat_criƟcal). If the baƩery voltage drops below this limit this is an indicaƟon of some system(s) improper 
operaƟon in the satellite, and the heater will not turn on, unƟl entering a state with definite more energy in 
the baƩeries. The heater controller block diagram is illustrated in Figure 2.4. 

 

Figure 2.4: Block diagram of heaƟng control system 

There are four different temperature sensors which measure the temperature of the cells within the baƩery 
pack. These are lowpass filtered and combined into a single value bat_temp. The lowpass filters introduce a 
minor Ɵme delay in the measurements, however, this is compensated for in the controller. If one 
temperature measurement deviates by more than 10°C compared to the rest, it is discarded before filtering, 
as it indicates an error in the measurement. The baƩery voltage is lowpass filtered as well. 

 CAUTION: The vbat_criƟcal level must be at least 10% below that of vbat_max, as the heater 

controller implements 10% hysteresis. 

NOTE: The four temperature measurements bat_n_temp (n= 1,2...4) can be affected by dissipated heat 

from the cell balancing circuit while charging. 
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An example of the controller system behavior is given in Figure 2.5. 
 

 

Configuring the heater variables (low_temp_lim, high_temp_lim and vbat_criƟcal) and enabling the 
autonomous mode are done through the configuraƟon table described in SecƟon 3.2.3. Note that the value 
of vbat_criƟcal should not necessarily match the criƟcal level defined in the NanoPower P80 but should be 
configured to meet the demands of the satellite system it integrates in. 

NOTE: The baƩery voltage level is ignored by the controller if vbat_criƟcal is set to 0. 

The heater is turned off prior to launch on most GomSpace missions, as it is deemed more important to use 
all energy to bring the satellite into a known state (detumbled etc.). However, this compromise is obtained 
by factoring in different risks in the specific missions and may only apply to some missions. 

2.4.2 Manual mode 

For tesƟng and/or implementaƟon of an external controller, the heater can be turned on manually. This is 
done by seƫng the manual heat Ɵmer (heat_manual) to a value different from 0. The heater will then be 
acƟve for as many seconds as set, and the Ɵmer will count down itself, giving an opƟon to conƟnuously 
read the remaining period. Reseƫng the Ɵmer to zero will stop the heater. The Ɵmer is found in the 
control table described in SecƟon 3. It should be noted that the manual Ɵmer overrides the autonomous 
controller if it is enabled. 
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2.5 BaƩery health monitoring 
The NanoPower BP8 100 Wh consists of 8 lithium-ion cells in series. The baƩery pack balances the cells to 
the same voltage when charged to 32V. The balancing is implemented with a cell discharge path on each 
cell. The discharge path opens/closes based on the cell voltage, thus controlling the current to each cell 
when charging. 

At the end of life for a single cell, the voltage level will oŌen drop. Due to small differences in the cells, it will 
happen at different Ɵmes for the different cells in the baƩery pack. When one or more cells encounter(s) 
this sudden voltage drop, it degrades the whole baƩery pack, by lowering the total available voltage. 
However, if more baƩery packs are connected in parallel the other packs will compensate, and the difference 
in the voltage level will be less significant. This will, however, result in wasted energy going to the pack with 
the malfuncƟoning cell(s). 

Therefore, to make such cell faults visible, a dedicated circuitry monitors the voltage of each cell, see Figure 
2.6. If either of the cells drops below a criƟcal level, the fault-checking circuitry raises a fault flag, which is 
saved in the parameter bat_fault in the telemetry table in SecƟon 3. 

 

Figure 2.6: Cell setup 

NOTE: The fault latches (in hardware), which means the voltage only needs to drop below the limit for 
one cell, for the fault signal to be present. 

The fault signal can be reset by the parameter fault_reset. This way it can be checked if the fault results 
from a single event. Find the menƟoned parameters in the table descripƟons in SecƟon 3.2.4. In the case 
of a permanent cell fault in a satellite with more packs in parallel, the operator can disconnect the baƩery 
pack, which has the faulty cell to prolong the life of the satellite. This operaƟon results incapacity reducƟon 
of the satellite power system. For informaƟon about the disconnecƟon procedure, please refer to SecƟon 
4.3. 
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3 Parameter System 
The parameter system on the NanoPower BP8 100 Wh controls all of the funcƟonality. It consists of five 
different tables, each containing a number of variables. The tables are stored as different copies in different 
stores. 

3.1 Stores 
Each table is stored in different dynamic versions in different stores with different levels of accessibility. This 
is shown in Table 3.1. The parameter system will upon boot load each table from the leŌmost available store 
(referring to Table 3.1). This is either the persistent, protected or the flash store. Each table is stored with a 
CRC value. If the CRC fails while loading, the parameter system will try to load the table from the next store. 
If all dynamic table versions get corrupted, then the table obtains non changeable default values, 
which will be the same for every NanoPower BP8. 

Table Persistent (writable FRAM) Protected (write protected FRAM) Flash 

board - ✓ ✓ 

configuraƟon ✓ ✓ ✓ 
calibraƟon - ✓ ✓ 
control - - - 
telemetry - - - 

Table 3.1: The parameter tables availability in different stores 

For instance, if the writable version of the configuraƟon table, stored in the persistent table, gets corrupted 
it will fall back to the protected version. If also this one fails, it falls back to the version stored in the flash. If 
this is also corrupt, the last fall back is to the default version. Refer to SecƟon 4 for informaƟon regarding 
changing parameters and saving to different stores. 

 CAUTION: The write protected tables should be changed only on ground."  

 

 CAUTION: The values of the parameters can be different in each store. Make sure to save 
configuraƟon in each available store before flight. 

NOTE: Some of the variables in telemetry table are also persistently stored, such as boot count, but as 
they change dynamically there is no fall back versions. 
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3.2 Parameter tables 
The content of the different tables are described in the following subsecƟons. 

3.2.1 Board 

This table holds all criƟcal configuraƟon of the NanoPower BP8. It should not be changed at flight. 

Table 3.2: Parameter table 0: ‘board’. 

 

Name Address Type DescripƟon 

uid 0x0 string Hardware UID string, do not change this 

Max string length: 16 

Default: 

type 0x10 uint8 Hardware type/variant, do not change this 

Default: 0 

rev 0x11 uint8 Hardware revision, do not change this 

Default: 0 

hostname 0x12 string Hostname for CSP and GOSH prompt 

Max string length: 16 

Default: BP8 

addr 0x22 uint8 Address used for CSP and/or I2C 

Default: 16 

Valid range: 1 <= addr <= 31 

csp_rtable 0x23 string CSP rouƟng table 

Max string length: 96 

Default: 0/0 CAN 

can_brate 0x84 uint32 CAN interface bitrate 

Unit: bps 

Default: 1000000 

Valid range: 125000 <= can_brate <= 1000000 

  i2c_brate 0x88 uint32 I2C interface bitrate 

Unit:  bps 

Default: 400000 

 Valid range: 100000 <= i2c_brate <= 400000 

 
ConƟnued on next page 

Table 3.2: Parameter table 0: ‘board’. (ConƟnued) 
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Name Address Type DescripƟon 

i2c_mode 0x8c uint8 Protocol to use over I2C 

Default: 0 

Valid values: 
‘0’:  CSP 
‘1’:             GSPP (legacy) 

app_mode 0x8d uint8 Mode of applicaƟon 

Default: 0 

Valid values: 
‘0’: integraƟon 
‘1’: flight 

 

The app_mode parameter must be changed before flight, to make the baƩery decommission (fuse burn) 
feature available, see Table 3.3. 

FuncƟonality IntegraƟon mode (0) Flight mode (1) 

Fuse burn no yes 

Table 3.3: ApplicaƟon modes 

3.2.2 CalibraƟon 

This table holds the values used for calibraƟon of the different sensors. It should not be changed. 
 

 CAUTION: The factory calibraƟon will be lost by changing calibraƟon values.  

 
Table 3.4: Parameter table 2: ‘calibraƟon’ 

Name Address Type DescripƟon 

in_i_gain 0x0 float Gain on current in 

Default: 1.0 

in_i_offs 0x4 int16 Offset current in 

Unit: mA 
Default: 0 

heat_i_gain 0x8 float Gain on heater current 

Default: 1.0 

ConƟnued on next page 
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Table 3.4: Parameter table 2: ‘calibraƟon’. (ConƟnued) 

 
  heat_i_offs 0xc int16 Offset heater current 

Unit:       mA  
Default:     0 

out_i_gain 0x10 float Gain on current out 

Default: 1.0 

out_i_offs 0x14 int16 Offset current out 

Unit: mA 
Default: 0 

vbat_gain 0x18 float Gain on baƩery voltage 

Default: 1.0 

vbat_offs 0x1c int16 
Offset baƩery voltage  

Unit:      ddegC  
Default:         0 

baƩemp1_offs 0x1e int16 Offset on baƩery temperature sensor 1 

Unit: ddegC 
Default: 0 

baƩemp2_offs 0x20 int16 Offset on baƩery temperature sensor 2 

Unit: ddegC 
Default: 0 

baƩemp3_offs 0x22 int16 Offset on baƩery temperature sensor 3 

Unit: ddegC  
Default: 0 

baƩemp4_offs      0x24           int16 Offset on baƩery temperature sensor 4  

Unit:        ddegC  
Default:          0 

 

3.2.3 ConfiguraƟon 

This table holds run Ɵme configuraƟon of the NanoPower BP8. Only the version in the persistent store should 
be changed at flight. 
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Table 3.5: Parameter table 1: ‘configuraƟon’. 

Name Address Type DescripƟon 

auto_heat_en 0x0 bool Enables autonomous heater 

Default: True 

  low_temp_lim 0x2              int16       Limit for auto heater low temperature (heater acƟvates if temp is 
under this limit) 

 Unit: ddegC  
      Default: 20 

high_temp_lim 0x4 int16 Limit for auto heater high temperature (heater stops if temp is 
over this limit) 

Unit: ddegC  
Default: 50 

vbat_criƟcal 0x8 uint32 Voltage limit for auto heater (heater stops if vbat is under this 
limit and will first start again when vbat is 10% over this limit) 

Unit: mV 
Default:      25000 

fuse_burn_en 0xc Bool Enables that a fuse burn can be done 

Default: False 

log_mask 0xd string Seƫngs applied to log groups and appenders during boot, 
overwriƟng the default levels set in the code. 
Format: <group|appender>=<level> (CSV list). 
Level: 0 (off), e (error), w (warning), n (noƟce), d (debug), t 
(trace) 
Example: “i2c=0,csp=t“ 

Max string length: 64 
Default: 

 

3.2.4 Control 

This table holds parameters which will control the applicaƟon. This table cannot be saved. 

Table 3.6: Parameter table 3: ‘control’. 

 

Name Address Type DescripƟon 

soc_reset 0x0 bool Reset state of charge 

Default: False 

fault_reset 0x1 bool Seƫng this to true, will reset the baƩery fault signal 

Default: False 

ConƟnued on next page 
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Table 3.6: Parameter table 3: ‘control’. (ConƟnued) 

 

Name Address Type DescripƟon 

fuse_burn 0x2 string If set to correct burn key (the uid), it burns the baƩery fuse 

Max string length: 16 

Default: 

heat_manual 0x12 uint16 If set to value > 0, it acƟvates heater in the amount of seconds and 
downcount itself 

Unit: s 

Default: 0 

Valid range: 1 <= heat_manual <= 600 
3.2.5 Telemetry 

This table holds all telemetry collected by the applicaƟon. Parameters are auto persistent and should not be 
changed externally. 

Table 3.7: Parameter table 4: ‘telemetry’. 

 

Name Address Type DescripƟon 

upƟme 0x0 uint32 How long the unit has been running (since last reset/boot) 

Unit: s 

bootcount 0x4 uint16 Number of Ɵmes the unit has booted 

bootcause 0x6 uint16 Boot cause 
Valid values: 

‘0’: Unknown 

‘1’: Brownout (power on) 

‘3’: Watchdog, happens if OS task(s) halts 

‘4’: SW triggered boot, refer to resetcause 

resetcause 0x8 uint16 Reset cause 
Valid values: 

‘0’: Unknown cause /hardware triggered boot 

‘3’: Stack overflow 

‘4’: ExcepƟon (error), illegal addressing etc. 

‘5’: Reset from GOSH 

‘6’: Reset from CSP 

‘8’: Insufficient RAM 

‘100’: Error in fuse burning procedure 

ConƟnued on next page 
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Table 3.7: Parameter table 4: ‘telemetry’. (ConƟnued) 

 

Name Address Type DescripƟon 

soc 0xc float State of charge of the baƩery pack: 0.0 = empty, 1.0 = full. SOC can 
display a negaƟve value when discharging below 24.5V. Charging 
to 32V will provide SOC of approx. 0.79, or 3000mAh. The 
reference for SOC is 3250mAh. 

int_temp 0x10 int16 Internal MCU temperature Unit: ddegC 

 Invalid: -32768 

bat_avr_temp 0x14 float Average temperature of baƩery temp sensors 

Unit: degC 

Invalid: -32768 

bat_1_temp 0x18 int16 Temperature of baƩery sensor 1 

Unit: ddegC 

Invalid: -32768 

bat_2_temp 0x1a int16 Temperature of baƩery sensor 2 

Unit: ddegC 

Invalid: -32768 

bat_3_temp 0x1c int16 Temperature of 
baƩery sensor 3 Unit: ddegC 

 Invalid: -32768 

bat_4_temp 0x1e int16 Temperature of baƩery sensor 4 

Unit: ddegC 

Invalid: -32768 

vbat 0x20 uint16 BaƩery voltage 

Unit: mV 

Invalid: 65535 

i 0x24 float Current in/out to baƩery pack 

Unit: A 

Invalid: 65535 

  in_i 0x28 uint16 Current in to baƩery pack 

Unit: mA Invalid:

 65535 

 
ConƟnued on next page 
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Table 3.7: Parameter table 4: ‘telemetry’. (ConƟnued) 
 

Name Address Type DescripƟon 

heater_i 0x2a uint16 Current consumed by heater 

Unit: mA 

Invalid: 65535 

  out_i 0x2c uint16 Current out of baƩery pack (including heater current) 

 Unit: mA 

 Invalid: 65535 

o_volt_count 0x2e uint16 Number of registered over voltage condiƟons (vbat over 33.2 V) 

Default: 0 

bat_fault 0x30 bool True if a baƩery cell fault is detected (voltage of one or more cells 
has once dropped below 2.3 V)  
Default: False 

 

NOTE: The temperature measurements of type ‘int16’ such as int_temp are measured in ddegC (0.1°C) 
while measurements of type ‘float’ such as bat_avr_temp are measured in °C. 
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4 Commands 
The NanoPower BP8 100 Wh features the console-like interface GOSH, as described in SecƟon 1.3. This 
chapter describes the NanoPower BP8 100 Wh specific GOSH commands and the GOSH commands needed 
to operate the parameter system. 

4.1 Parameter System 
The regular operaƟon and configuraƟon of the NanoPower BP8 100 Wh is carried out through the 
parameter system. Entering the command param returns a list of subcommands, please refer to [2] for 
further informaƟon regarding the parameter system. 

  LisƟng 4.1: Commands used to interface the parameter system  

 

4.1.1 Saving configuraƟon 

To change a configuraƟon and save it in all stores, the following procedure should be followed. 

• Unlock the flash storage by entering param unlock flash. 

• Unlocking the flash requires a power on reboot of the MCU. This can be done by removing the ground 
breaker shortly (note that it automaƟcally enables protecƟon again aŌer a second power cycle). 

• Select the configuraƟon table aŌer boot by entering param select configuraƟon. 

• Unlock the protected storage by entering param unlock protected (note, that it automaƟcally enables 

lock upon boot). 

• Change the parameters in the working table (for instance entering param set vbat_criƟcal 0). 

• Save the changed working table to the different stores: 

– Enter param save configuraƟon flash to save in flash. 

– Enter param save configuraƟon protected to save in protected. 

– Enter param save configuraƟon persistent to save in persistent. 
• Perform a power on reboot. 

BP8 # param 
Parameter System (local) 

select Select working table 

list List all parameters 
tableinfo Show table informaƟon  

export Export parameters to stdout  

set Set parameter value  

get Get parameter value  

load Load table  

save Save table 
storeinfo Show store informaƟon  

clear Clear/invalidate store slot 
lock Lock a store  
unlock Unlock a store 
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4.1.2 StarƟng heater 

Enterparam select control to selecƩhe controltable to workon. Entering the commandparam list will now 
show the control table, see LisƟng 4.2. 

  LisƟng 4.2: Control parameter table  

 
The content is the volaƟle working copy of the table (only version for the control table). Enter param set 
heat_manual 30 to set the value of heat_manual. This starts the baƩery heater for 30 seconds. Entering 

param get heat_manual shows the value of the parameter. 

4.2 Clearing telemetry 
Some of the parameters in the telemetry table are persistent as covered in SecƟon 3.1. These should not be 
cleared through the parameter system, but using specific GOSH commands, which will clear them in the 
internal states as well. Entering the command clr_telemetry returns a list of subcommands, see 
LisƟng 4.3. 

  LisƟng 4.3: Commands used to clear staƟc telemetry  

 
Each sub command resets one (or two) of the persistent parameters in the telemetry table. For instance, the 
boot count is cleared by entering clr_telemetry bootcount. AŌer pressing enter the boot count 
will reset to zero. 

 CAUTION: By reseƫng any of the persistent telemetry variables, vital historic informaƟon about the 
baƩery pack is lost 

  

BP8 # param select control 
BP8 # param list 
Table control (3) 
0x0000 soc_reset BL false 
0x0001 fault_reset BL false 
0x0002 fuse_burn   STR "" 
0x0012 heat_manual    U16 0 

BP8 # clr_telemetry  

bp8: Clear staƟc telemetry 
bootcount Select working table  
o_volt_count List all parameters 
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4.3 BaƩery decommission 
For decommissioning purposes or when experiencing a cell fault as described in SecƟon 2.5, it might be 
necessary to permanently disconnect the baƩery pack. This means, that the baƩery cells are disconnected 
from any circuitry, ensuring no thermal runaway. 

 CAUTION: A thermal runaway in the baƩery cell can potenƟally lead to fire or explosion, which will 
destroy the satellite and can lead to space debris. 

The decommission feature is physically realized by burning a fuse, which normally connects the raw 
posiƟve baƩery terminal to the output supply exposed on J1 and J2. The decommission procedure is 
programmed with safety to minimize the risk of both random bit flips in MCU RAM and operator errors, as 
an unintended disconnecƟon could be catastrophic to a mission. 

The steps to do a baƩery disconnect (fuse burn) follows: 

1. Ensure the baƩery pack is in flight mode (app_mode) in the board table. This should be done prior to 
flight. 

2. Enable the fuse burn funcƟon to execute (fuse_burn_en) in the configuraƟon table. This should only 
be done prior to a fuse burn. 

3. Command the actual fuse burn, by seƫng the parameter fuse_burn (a string) equal to the UID (uid) 
of the pack in the control table. This is the last step, and 60 seconds aŌer seƫng it, the fuse will burn, 
disconnecƟng the baƩery pack. 

An already acƟvated burn can be stopped by undoing step 2 or 3 within the 60 second period. It is then 
necessary to reboot the NanoPower BP8, to reset the internal states in the procedure. 

These steps are demonstrated in SecƟon 4.3.1, with the excepƟon that the parameter app_mode is set to 
integraƟon mode (i.e., 0) for the simulaƟon, whereas it should be set to flight mode (i.e., 1) for execuƟng 
the disconnecƟon. 

NOTE: GomSpace advises as the last thing in a decommissioning phase, the baƩery pack(s) be 
disconnected. 

 

 CAUTION: AcƟvaƟng a fuse burn will permanently kill the baƩery pack. Only do this at the end of 
use. 
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4.3.1 SimulaƟng baƩery disconnecƟon 

It is possible to make a dry run of the disconnecƟon procedure. This is done by seƫng the app_mode to 
integraƟon mode followed by step 2 and 3 as described in SecƟon 4.3. The fuse does not actually burn, but 
the logs print on GOSH interface as if it were burning (but with one log message declaring a dry run). 

It should be noted that the configuraƟon table is updated only in the persistent store because this is the 
only table that should be changed during flight. If the table should be updated prior to the mission, this 
can be done by following the procedure given in SecƟon 4.1.1. 

  LisƟng 4.4: Dry run of baƩery disconnecƟon procedure  

 

NOTE: The param list commands in the example are not necessarily but are used to confirm the 

parameters values and changes made. 

  

BP8 # param select board 
BP8 # param list 
Table board (0) 
    0x0000 uid STR "103885-44" 

... 
BP8 # param select configuraƟon 
BP8 # param set fuse_burn_en 1 
BP8 # param list  

Table configuraƟon (1)  

    ... 
    0x000C fuse_burn_en BL true 

... 
BP8 # param select control 
BP8 # param set fuse_burn "103885-44" 
BP8 # 40.056000 N fuse: only dry run (integraƟon mode) 
40.059000 W fuse: burning fuse in 60 sec (killing baƩery pack) 
100.056000 W fuse: burning fuse 
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