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1. Manual Overview 
 
1.1 General Pack Ratings & Specifications 

Reference Document 04-10004 
 

1.2 Battery Pack Safety 
Precautions when working around a HV battery pack 
 

1.3 Lithium Safety Information 
Hazardous material considerations (Reference Ener1 Material Safety Data Sheet (MSDS) 07-10001) 
 

1.4 Service Response Plan 
How customer should respond in the event of a battery pack issue 
 
1. Ener1 Contact 
2. Defining and Analyzing a problem.  Details of tools available. 
3. Ener1 will evaluate and plan 
4. Ener1 will implement a solution 
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2. General Pack Ratings & Specifications 
2.1  Rated Specifications 

 
Description  Specification  Remarks  

Cells per pack  384  Pack configuration:  96 cells in series, 4 cells in 
parallel.  Refer to document 04-10004 for individual 
cell specifications.  

Max. Cell Voltage  4.1 V  At 100% SOC (State of Charge) 
Min. Cell Voltage  2.5 V  At 0% SOC (State of Charge) 
Rated Cell Capacity  17.5 Ah  C/3 rate used to determine capacity.   Refer to 

document 04-10004 for individual cell specification.  

Rated Pack Capacity (BOL)  70.0 Ah C/3 rate used to determine rated capacity.  Current 
taper applied at the end of charge for determination 
of pack capacity.  

Pack Capacity (EOL)  56.0 Ah  80% of rated pack capacity at BOL  
Nominal Pack Voltage  345.6 V  Open circuit voltage at 50% SOC (State of Charge).  

Refer to document 04-10004 for individual cell 
specification.  

Max Pack Voltage  393.6 V  Based on 96 cells in series with max cell voltage of 
4.1 V 

Min Pack Voltage  240.0 V  Based on 96 cells in series with min cell voltage of 
2.5 V  

Rated Pack  Energy  23.0 kWh  C/3 rate at 25 C to determine rated energy  
Average Pack Energy  23.6 kWh  C/3 rate at 25 C to determine average energy  

 
2.2   Performance Specifications  

Description  Unit  Typical  Remarks  
Power  

   
Max Continuous Discharge Power  kW  49  At 50%  SOC (State of Charge)  
Max Continuous Charge Power  kW  17.5  50 A at 50%  SOC (State of Charge)  

Pulse Power  
   

Max. Pulse Discharge Power  kW  73.5  At 50%  SOC (State of Charge) for 30 
seconds.  

Continuous Current  
   

Maximum Discharge Current  A  140  Above 20%  SOC (State of Charge) 
Max Charge Current  A  50  While connected to charge plug.  
Maximum Regen. Current  A  150  Below 80%  SOC (State of Charge) 

while in drive mode  
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. 
 

2.3  System Specifications  

 
 

2.4   A306 Pack (Cover Removed) 
 

 

Parameter  Units  Value  Condition  
Cell Configuration:  96  Series cells 
  4  Parallel cells 

Internal pack resistance  mΩ  < 200  
DC impedance measured via 
Hybrid Pulse Power 
Characterization - HPPC (1.5C) at 
90%  SOC (State of Charge) at 
25

o
C.  

Operating Temperature  ˚C  -25 to 55  
Internal cell temperature.  
Recommended cell operating 
temperature range is 28 C +/- 3C. 
Limited performance below -15

o
C 

and above 45
o
C  

Storage Temperature  ˚C  -40 to 60  
Recommended storage 
temperature is 25 C +/- 5 C at 40 
to 60 %  SOC (State of Charge)  

Mass kg 285  Approximate value.  See sec 6.0 
Includes tray.  

Volume L 250  Approximate value.  See sec 6.0. 
Includes tray.  



Service Manual Think A306 Page 7 of 32 
Ener1 Lithium Power Systems 06-10001 rev 00 Rev. Date: 29-JAN-2011 

  

 

 
 

2.5  A306 installed in Vehicle (Think City) 
 

 
 

 
 

     Think City in the USA 
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     Ener1 Battery installation 
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3. Battery Pack Safety 
 
WARNING:  
This system is to be operated solely in accordance with the supplied CAN bus user’s guide. 
Failure to do so will result in damage to the Pack System or Vehicle.  There are no user 
serviceable parts inside of pack case.   
                 
Pack safety systems are intended to protect the user, and service personnel.  Bypassing or 
forcing these systems to operate in a way other than by design may result in injury or death.  
Ener1 bears no responsibility for your failure to operate the systems in accordance with this guide 
and is not liable for any resulting damages whatsoever.   
 
DANGER HIGH VOLTAGE SYSTEM:   
There are no user serviceable parts inside of pack case.   Pack safety systems are intended to 
protect users from injury.   
 
DO NOT TAMPER WITH PACK CONNECTORS OR REMOVE ANY PANELS OR COVERS FROM THE 
SYSTEM.  DO NOT INSERT FINGERS OR ANY OTHER OBJECTS INTO THE PACK CASE 
THROUGH ANY OPENINGS, PORTS, OR SEAL INTERFACES.  FAILURE TO COMPLY MAY 
RESULT IN SEVERE INJURY OR DEATH, AND ENER1 IS NOT LIABLE FOR ANY RESULTING 
INJURIES OR DAMAGES WHATSOEVER AS A RESULT OF A FAILURE TO COMPLY WITH THESE 
TERMS. 

 
 
3.1 Battery Pack Cells 

 
 Major cell components are: 

 Anode 
 Cathode 
 Separator 
 Electrolyte 

 Cells are prismatic (flat) and tightly  
      sealed around all sides to prevent  leakage 

 
 A damaged cell can leak flammable vapors from the electrolyte 

 These vapors should be contained within the pack unless there is significant damage to the pack 
case 

 Even low levels of vapor escaping from the pack will give off a distinctive odor 
 Extreme caution should be used to prevent any spark generation in the vicinity of a damaged 

pack venting electrolyte vapors 
 
 
 

3.2 Safety Considerations (only Ener1 certified technicians should be working 
internally on battery pack) 
 

 Before working on a battery: 
 Disconnect all 12 V connections 
 Disconnect all High Voltage connections (Pack to Vehicle) 
 Check for presence of electrolyte 

 If strong solvent odor, pack is compromised 
 Do not investigate further without guidance from Ener1 

 Visual inspection should be made 
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 Paint surface discoloration 
 Evidence of potential excessive heat or fire 
 Remove all metal jewelry (could cause a short) 

 Hand jewelry 
 Neck chains 
 Be mindful of metal belt buckles 

 Do not work on battery if you are the only one around 
 Use the “buddy” system 

 High voltage output of the battery is potentially lethal 
 Use extreme caution when making electrical connections or having any interaction with 

the battery 
 PPE required 

 Safety glasses 
 Lineman’s gloves (00) with leather overs (check for perforations in gloves) 

 Perform Open Circuit Voltage (OCV) check using digital multimeter  
 Pack positive terminal to case 
 Pack negative terminal to case 
 Readings should be zero  

 If readings are something other than zero 
 Do not take any further steps without contacting Ener1 
 Indication of internal short 

 
 

3.3 ASTM (American Society for Testing and Materials) Voltage Rating Chart 
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3.4 Fire Extinguishers 

 In the event of a fire associated with a battery pack: 

 Carbon Dioxide (CO2) extinguishers are preferred 

 Dry Chemical extinguisher may also be used 

 Fire may generate irritating and/or toxic gas 

 

 
3.5 Transporter Safety Information 
 

Packages that are crushed, punctured or torn open should not be 
transported.   These packages should be isolated until the shipper 
provides instructions and, if appropriate, arranges to  
have the product inspected and repacked. 
 
In the event that damage to the packaging results in the release of batteries, 
the spilled contents should be immediately collected and segregated (absorb 
with earth, sand or other non-combustible material per ERG (Emergency Response Guide) 
Guide 147).  The shipper should be contacted for instructions. 
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4. Service Response Plans 
 

How Customer should respond in the event of a battery pack issue. 
 
 
 

4.1 Flow Chart (following page) 
 

Level  Who  Typical problems  How  Where  Logistic  

1  Local Dealer  NTF, Malf codes  Diagnose & S/W 
update  @ Dealer  Remote support (phone/email)  

2  Ener1 
Technician  

Broken R/MLECs, 
Fuses, Current 
Sensors, Contactors, 
Cables  

Replace BMS 
component  @ Dealer  Ener1 Travel  

3  Ener1 lab  
Mechanical damage, 
corrosion, overheating, 
water ingress  

Rework  @ Ener1 
lab  Ship battery pack to Ener1 
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4.2 Step 1:  Contact Ener1 

 
 USA                                          

Ben Wrightsman   Bill Hayes 
Field Service Manager   Field Service Engineer  
 Ener1                 Ener1  
15425 Herriman Blvd.   15425 Herriman Blvd. 
Noblesville, IN 46060   Noblesville, IN 46060 
Mobile (317) 383-7089               Mobile (317) 435-0931 
bwrightsman@ener1.com   bhayes@ener1.com 

 
 

             Europe 
Tomasz Poznar 
Europe Field Manager 
Ener1 Europe 
29 rue de Bassano 
Paris, France 75007 
Mobile +48 604 833 933 
tpoznar@ener1.com 
 
General (Reference only) 
Ener1 Lithium Power Systems 
8740 Hague Road 
Indianapolis, IN  46256 
Ph.  317-585-3400 
Fax  317-585-3444 
www.ener1.com 

 
 

4.3 Step 2:  Defining and Analyzing a problem 

4.3.1 Detailed look at tools available for analysis 

TBD – Comm Tool usage. 
 
CAUTION!!! 
DO NOT

4.3.2 Traceability 

 REMOVE COVER OR ANY PANELS FROM PACK. 

 
Traceability of the packs through the manufacturing processes is required.  Deep traceability is 
required for each component and component of each subassembly to track back to as early as a 
particular lot and date code of components and/or software build to provide for serviceability and 
possible warranty/reliability studies. 

Tracking Requirements 

   
All field hardware and software service and installations must track all activity associated with each 
individual pack.  Any changes to a pack’s configuration must be recorded and reported so that a 
pack’s configuration matrix can be updated accordingly and in preparation for possible future support 
as required. 
 
 

 
                                 

mailto:bwrightsman@ener1.com�
mailto:bhayes@ener1.com�
mailto:tpoznar@ener1.com�
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4.3.3 Pack Interface Tools 

Recommended list of various tools to have kitted and on-hand when supporting battery packs:  
 
 

BOB (Break-out-Box) /Harness  Safety Glasses  
CAN Interface Cable (120 ohm termination)  Rubber Gloves  
Serial Cables  Rubber Glove Protectors  
Banana Jack Jumpers  Paint Marker (permanent)  
CAN interface box  Scope meter / DMM  
ELSI interface box  Field Support Kit BOM (Tool List 04282010_0001)  
 

4.3.4 Tool Ordering Information 

 
Hand tools are mostly generic; however, specialty and custom/proprietary pack interface hardware and 
software information is detailed below: 
 

  BOB (Break-out-Box) /Harness (hardware) 
Desc: Break-out-box with male/male 15 ft cable assembly, p/n 1579102 
Mfr: CSI Electronics (www.csielectronics.com) 
Vendor: CSI Electronics (www.csielectronics.com) 
  

  CAN Interface Tool (hardware and software) 
Desc: PCAN-USB Adapter with optical isolation, p/n IPEH-002022 
Mfr: PEAK-System (www.peak-system.com) 
Vendor: PHYTEC (www.phytec.com)  
 

4.3.5 Software Service 

 
Introduction of software service and installation
 

 (diagnostics and programming) 

 
4.3.5.1  Pack interface tools 

  BOB (Break-out-Box) w/LV pack interface harness 
Custom hardware that can be attached/inserted at the pack LV connector to provide direct access 
to LV signals during development and debug. 

 
 PCAN Tool w/Viewer and/or Explorer 

Off-the-shelf hardware and software application(s) that provides a method for CAN bus 
connectivity and communication. 

 
 Comm Tool 

Proprietary hardware and software application that supports Mode 1 communication mode. 
  ELSI communication is supported for the Comm Tool hardware. 
  CAN communication is supported for the PCAN Tool hardware. 

 Programming Tool  
Proprietary software application that provides a method for application code reprogramming. 

  ELSI communication is supported for the Comm Tool hardware. 
  CAN communication is supported for the PCAN Tool hardware. 
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4.3.5.2  Pack diagnostics – Software applications

  PCAN Viewer  
  

  PCAN Explorer (DBC files) 
  Comm Tool (LAB “MSF” files) 

 
A CAN Interface Tool (PCAN-USB Adapter with optical isolation) can be connected to CAN-H and CAN-L 
of the Vehicle CAN Bus at the OBD II connector. 
 
 

In Figure 1: 
4.3.5.3  PCAN Viewer 

Msg 300, byte 2 is “22” hex – this information indicates MLEC Build “22” Application Software 
Msg 610, byte 6 is “13” hex – this information indicates the Contactor Condition Code to be a (19) Service 
Category Fault (contactors locked out until service fault codes cleared)  
 

 
     Figure 1  PCAN Viewer 
 

In Figure 2: 
4.3.5.4  Comm Tool  

Software_ID, byte 0 is “XX” hex – this information indicates MLEC Build “XX” Application Software 
(i.e. “25” hex = Build “25 
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    Figure 2  Comm Tool 
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Note

  

: Contactor Condition Codes and Highest Error Reasons detailed in the Vehicle CAN Bus Guide 90-10017 for 
Msg EDL_Data00  (CAN msg ID 610) are identified by DECIMAL values.  The HEX data determined during pack 
diagnostics must be converted from HEX to DECIMAL before cross-referencing to the DECIMAL values.   

For illustration purposes, a copy of Contactor Condition Codes and Highest Error Reasons from Vehicle CAN Bus 
Guide 90-10017 associated with MLEC Application Software is shown below:  
 
BMS_Contactor_Conditions_Code
     Designators (S) = Service Category Fault 

                         (Present Status, Decimal values) 

                                                (K) = Key Cycle Category Fault 
 0 Conditions OK 
 1 Loss Of Emergency Power Off Signal  (K) 
 2 All Internal Slave Data Not Received 
 3 Cell Over Voltage    (K) 
 4 Cell Under Voltage    (K) 
 5 Pack Over Current    (K) 
 6 Pack Over Temperature    (K) 
 7 Pack Under Temperature   (K) 
 8 Circuit Board Over Temperature   (K) 
 9 PreCharge Retry Fault    (K) 
 10 PreCharge Short Circuit Fault   (K) 
 11 No PCU Data Received (Messages 310 and 311) (K) 
 12 Airbag Deployed    (K) 
 13 Fuel Cutoff (Crash Event Notification)   (K) 
 14 PCU Fault 
 15 Isolation Fault With Contactors On  (K) 
 16 Isolation Fault With Contactors Off  (K) 
 17 Low Voltage Pack Recover Mode 
 18 Key Cycle Category Fault (Contactors locked out til next key cycle) 
 19 Service Category Fault  (Contactors locked out til service faults codes cleared) 
 20 Circuit Board Under Temperature  (K) 
    21 Powerup Self Test Fail    (K) 
 22 No CAN Contactor Request   (Not used for A306) 
 23  Secondary_ContB_Or_FuseB_Fault  (K) 
 24  Contactor 1 Stuck On Fault   (S) 
 25  Contactor 2 Stuck On Fault   (S) 
 26  Fuel Cell Iso Fault    (Not used for A306) 
 27 Secondary Contactor Stuck On Fault  (K) 
 28 Latched Contactor Fault    (Not used for A306) 
 29 Cont_1_Dropout_Fault    (K) 
 30 Contactors_Engaged_During_Shutdown  (Not used for A306) 
 31 Cont_2_Dropout_Fault    (K) 
 32 Cont_1_Stuck_Open_Fault   (K) 
 33 Cont_2_Stuck_Open_Fault   (K) 
 34 Secondary_ContB_Or_FuseB_Fault  (K) 
 35 Pack_Overcurrent_Regulation_Fault  (K) 
 36 Aux_Batt_Undervoltage _Fault 
 37 Discharge_During_Charge_Fault  (K)  
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BMS_Highest_Err_Reason
    Designators (S) = Service Category Fault 

   (Most recently detected error, Decimal values) 

 0 No Error 
 1 PCU Fault 
 2 No Charge Current 
 3 Circuit Board Temperature Warning 
 4 Current Limit On Low Temperature 
 5 Current Limit On High Temperature 
 6 External Isolation Fault 
 7 Internal Isolation Fault 
 8 Fuel Cutoff (Crash Event Notification) 
 9 Airbag Deployed 
 10 No PCU Data Received (Messages 310 and 311) 
 11 PreCharge Short Circuit Fault 
 12 PreCharge Retry Fault 
 13 Circuit Board Over Temperature Fault 
 14 Pack Under Temperature Fault 
 15 Pack Over Temperature Fault 
 16 Pack Over Current Fault 
 17 Cell Under Voltage Fault 
 18 Cell Over Voltage Fault 
 19 Contactor 2 Stuck On Fault 
 20 Secondary Contactor Open Fault 
 21 Loss Of Emergency Power Off Signal 
 22 Circuit Board Under Temperature Fault 
 23 Contactor 1 Stuck On Fault 
 24 Slave Data Not Received Flt 
 25 Powerup Self Test Flt 
 26 Secondary Contactor Stuck On Flt 
 27 Contactor Dropout Flt 
 28 Fan Current Low Flt 
 29 Fan Current High Flt 
 30 Aux_Batt_Under_Volt_Flt  
 31 Cont1_Stuck_Open_Flt 
 32 Cont2_Stuck_Open_Flt 
 33 DChg_During_Chg_Flt  
 34 Key_Cycle_Category_Flt  
 35 Service_Category_Flt  
 36 High_Cont_Coil_Cur_Flt  
 

  Comm Tool display represents malfunction codes as 4-byte hex values with byte 0 on the right.   
4.3.5.5  Comm Tool vs CAN message structure 

  CAN messages are typically shown with byte 0 on the left and display byte values from left to right.   
 

Malf Code Long Word 1 00 00 00 00<-- byte 0 bit 0 
Comm Tool 

Malf Code Long Word 2 00 00 00 00<-- byte 4 bit 0 
  

Data0 Data1 Data2 Data3 Data4 Data5 Data6 Data7 
CAN message 

      00       00      00       00      00       00       00      00 
        ^                                        ^ 
        byte 0 bit 0                        byte 4 bit 0  
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Note

  

: Malfunction Codes (diagnostic flags) are detailed in the Vehicle CAN Bus Guide for each of the following 
specific CAN messages: 

  Msg EDL_Active_Fault_Data (CAN msg ID 721) 
  Msg EDL_Latched_Fault_Data (CAN msg ID 722) 
  Msg EDL_History_Fault_Data (CAN msg ID 723) 
  

For illustration purposes, a copy of Malfunction Codes from Vehicle CAN Bus Guide associated with MLEC 
Application Software is shown below: 
 
EDL_Active_Fault_Data, CAN msg ID: 721 
  
EDL_Latched_Fault_Data, CAN msg ID: 722 
(Same bit definitions as active fault data) 
  
EDL_History_Fault_Data, CAN msg ID: 723 
(Same bit definitions as active fault data) 
  
  Malf # Name    Description 
Byte 0 
 Bit 0 0 BUS_VOLT_AD_FLT  Bus voltage A/D fault 
 Bit 1 1 PACK_VOLT_AD_FLT  Pack voltage A/D fault 
 Bit 2 2 PACK_CUR_B_HI_AD_FLT  Pack current B hi A/D fault 
 Bit 3 3 PACK_CUR_B_LO_AD_FLT  Pack current B lo A/D fault 
 Bit 4 4 PACK_CUR_A_HI_AD_FLT  Pack current A hi A/D fault 
 Bit 5 5 PACK_CUR_A_LO_AD_FLT  Pack current A lo A/D fault 
 Bit 6 6 BD_UNDER_TEMP_FLT  Circuit board under temperature fault 
 Bit 7 7 SEC_STUCK_ON_FLT  A secondary contactor is stuck closed 
Byte 1 
 Bit 0 8 INT_ISO_FLT   Internal isolation fault 
 Bit 1 9 EXT_ISO_FLT               External (or internal) isolation fault  
 Bit 2 10 SEC_CONTA_OPEN_FLT Secondary contactor A or fuse A fault 
 Bit 3 11 CONT_PCHG_SHORT_FLT Short circuit detected at precharge 
 Bit 4 12 CONT1_DROPOUT_2ND_FLT Contactor 1 dropout second fault 
 Bit 5 13 CONT1_DROPOUT_1ST_FLT Contactor 1 dropout first fault 
 Bit 6 14 CONT_PCHG_RETRY_FLT Max number of precharge retries exceeded 
 Bit 7 15 CONT_PCHG_FLT  Contactor precharge timeout fault 
Byte 2 
 Bit 0 16 CONT2_RETRY_FLT  Max number of contactor 2 retries exceeded 
 Bit 1 17 CONT2_STUCK_ON_FLT Contactor 2 detected stuck closed 
 Bit 2 18 NO_CHARGE_CUR_FLT No charge current fault 
 Bit 3 19 BD_OVER_TEMP_FLT  Circuit board over temperature fault 
 Bit 4 20 UNDER_TEMP_FLT  Pack under (low) temperature fault 
 Bit 5 21 OVER_TEMP_FLT  Pack over temperature fault 
 Bit 6 22 FAN_CUR_LO_FLT  Fan current low (open) fault 
 Bit 7 23 FAN_CUR_HI_FLT  Fan current high fault 
Byte 3 
 Bit 0 24 CONT1_RETRY_FLT  Max number of contactor 1 retries exceeded 
 Bit 1 25 CONT1_STUCK_ON_FLT Contactor 1 detected stuck closed 
 Bit 2 26 UNDER_VOLT_FLT_B  Cell under voltage fault string B 
 Bit 3 27 UNDER_VOLT_FLT_A  Cell under voltage fault string A 
 Bit 4 28 OVER_VOLT_FLT_B  Cell over voltage fault string B 
 Bit 5 29 OVER_VOLT_FLT_A  Cell over voltage fault string A 
 Bit 6 30 OVER_CURRENT_FLT  Pack over current fault 
 Bit 7 31 SPI_FLT   SPI transmit / receive timeout fault 
Byte 4 
 Bit 0 32 CONT2_DROPOUT_2ND_FLT     Contactor 2 dropout second fault 
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 Bit 1 33 CONT2_DROPOUT_1ST_FLT Contactor 2 dropout first fault 
 Bit 2 34 CONT1_STUCK_OPEN_FLT Contactor 1 detected stuck open 
 Bit 3 35 CONT2_STUCK_OPEN_FLT Contactor 2 detected stuck open 
 Bit 4 36 SEC_CONTB_OPEN_FLT Secondary contactor B or fuse B fault 
 Bit 5 37 NO_PCU_DATA_FLT  No PCU data received fault 
 Bit 6 38 OVER_CURRENT_REG_FLT Pack over current regulation fault 
 Bit 7 39 IN_12V_UNDER_VOLT_FLT 12V input under voltage fault 
Byte 5 
 Bit 0 40 LO_DCHG_DURING_CHG_FLT        Low level discharge during charge fault 
 Bit 1 41 HI_DCHG_DURING_CHG_FLT         High level discharge during charge fault 
 Bit 2 42 SLAVE_COMM_FLT  Internal slave data not received fault 
 Bit 3 43 STRING_V_MISMATCH_FLT String voltages have excessive disparity 
 Bit 4 44 IN_12V_UV_WARNING  12V input under voltage warning 
 Bit 5 45 HI_CONT_COIL_CUR_FLT High contactor coil current fault 
 Bit 6      (Not used) 
 Bit 7      (Not used) 
Byte 6 
 Bit 0      (Not used) 
 Bit 1      (Not used) 
 Bit 2      (Not used) 
 Bit 3      (Not used) 
 Bit 4      (Not used) 
 Bit 5      (Not used) 
 Bit 6      (Not used) 
 Bit 7      (Not used) 
Byte 7 
 Bit 0      (Not used) 
 Bit 1      (Not used) 
 Bit 2      (Not used) 
 Bit 3      (Not used) 
 Bit 4      (Not used) 
 Bit 5      (Not used) 
 Bit 6      (Not used) 
 Bit 7      (Not used) 
 

  
4.3.5.6  MLEC programming of application code 

  Bootloader and pack end-model compatibility 
  Current offset and gain values in EEPROM (unique at pack characterization) 

  default settings  
  transfer of CURRENT OFFSET settings 

  Malfunction codes (Key Cycle and Service category faults) 
 Clear codes 

 

 
4.3.5.7 Battery Pack Application Software Re-Programming 

  Install the re-flash application software known as “Flash Tool”. 
  Connect the CAN Interface Tool (PCAN-USB Adapter with optical isolation).   
  Attach a 2-wire CAN Interface Cable from the PCAN-USB Adapter to Vehicle CAN-H and CAN-L at the 

vehicle OBD (On-Board Diagnostic) connector. 
  Start the re-flash application software by running the Flash Tool executable. 

  The application will start with preselected default options.  The default selections support MLEC 
programming (CAN Rcv Range is “61E, 61F”, CAN KBaud is “500”, and “Auto mode”). 

  Select the “Use CAN” option. 
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 Click the “Browse” button and select the S19 file for the new MLEC Application Software Build to be 

programmed into the battery pack.  Example: “MLec_A306_25.s19”. 
  Details for Begin, End, and Bytes of the S19 file will be displayed in the Reception: Response 

window of the Flash Tool. 
  Turn Key Run ON to wake up the MLEC in the battery pack. 
  Click the “Start” button to begin re-flashing of the new MLEC Application Software Build. 

  Progress of re-flash will be displayed in the Reception: Response window of the Flash Tool. 
  If the re-flash is completed successfully, “Flash operation complete” will be displayed in the 

Reception: Response window of the Flash Tool. 
  Turn Key Run OFF. 
  Wait for six (6) seconds. 
 Turn Key Run ON to wake up the MLEC in the battery pack. 
  Using a CAN diagnostic tool (PCAN Viewer, PCAN Explorer, or other), verify the contents of CAN Msg ID 

300, Byte 2 received from the battery pack.  Example: “02 00 25 00 00 00 01 00” indicates MLEC Build 25 
Application Software in the battery pack. 

  The Ener1 proprietary Comm Tool application software can also be used to verify the new MLEC 
Application Software Build.  The Master Sequence File “PartNum.MSF” will display the MLEC 
Application Software Build in Software_ID, Byte 0.  Example: “01 02 00 25” indicates MLEC Build 
25 Application Software in the battery pack. 

  Turn Key Run OFF. 
  Disconnect the 2-wire CAN Interface Cable from Vehicle CAN-H and CAN-L at the vehicle OBD (On-

Board Diagnostic) connector. 
  Re-flash procedure is complete.  

 
NOTE

 

: If the battery pack is not installed in a vehicle, Vehicle CAN-H and CAN-L and Key Run may be accessed 
directly at the LV connector of the battery pack.  

In Figure 3: 
4.3.5.8  Flash Tool 

MLEC Application Software has been re-flashed successfully 

 
Figure 3   Flash Tool 
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4.3.5.9   Diagnostics Interface 

Under Development, 2nd quarter 2011 implementation planned. 
 
 

4.4 Step 3:  Using Information provided, Ener1 will evaluate possible solutions and 
implement a plan. 

 
 
4.5      Step 4:  Ener1 will implement the best solution. 
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5. Appendix A 
5.1 Acronyms and Terms 
Acronym or Term Definition 
BDM  
BMS  
BOB  
BOM  
DAC  
EPO  
FIS  
FT  
FTS 
GPIB 
HPPC  
HV  
HW  
ICT  
I/O  
LBS  
LEC  
LV  
MLEC  
MTS  
PC  
PCB  
PS  
RLEC  
SMT  
SOP  
SW  
UART  
USB  
UUT  
WIP  
XFMR  
 

Background Debug Mode 
Battery Management System 
Break-out Box 
Bill-of-Material 
Data Acquisition Card 
Emergency Power Off 
Factory Information System 
Functional Test 
Functional Test Station 
General Purpose Interface Bus 
Hybrid Pulse Power Characterization 
High Voltage 
Hardware 
In-circuit Test 
Inputs and Outputs 
Lithium Battery Systems 
Lithium Energy Controller 
Low Voltage 
Master LEC 
Manufacturing Test Specification 
Personal Computer 
Printed Circuit Board 
Power Supply 
Remote LEC 
Surface Mount Technology 
Start of Production 
Software 
Universal Asynchronous Receiver/Transmitter 
Universal Serial Bus 
Unit Under Test 
Work in Process 
Transformer 
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6. Appendix B 
 

6.1 Ener1 Internal Reference Documents to accompany Service Manual 
 

Section Number Reference Description P/N 
   
4.3.5.4 Vehicle CAN Bus User’s Guide 90-10017 
4.3.3 Field Support Kit BOM 65-10031 
1.1 General EV Cell Specifications 04-10004 
1.3 Material Safety Data Sheet 07-10001 
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6.2 External Reference Documents 

 
(Guidelines are reference only, please contact local authorities in case of an emergency) 

 

6.2.1 Emergency Response Guide (ERG) 2008 
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6.2.1.1 Contact Info 
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6.2.1.2 Guide 147 Lithium Ion Batteries 

ERG Guidelines for safety 
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   ERG Guidelines for safety
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6.2.1.3 Guide 125   Gases – Corrosive 

ERG Guidelines for safety 
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ERG Guidelines for safety 
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