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IMPORTANT INFORMATION

Warranty — this manual

The information contained in this document is subject to change without notice. Watt&Well makes no
warranty of any kind regarding this material, including, but not limited to, the implied warranties of
merchantability and fitness for a particular purpose.

Watt&Well shall not be liable for errors contained herein or for incidental or consequential

Glossary

CAN: Controller Area Network
FW: Firmware

GUI: Graphical User Interface
MPU: Modular Power Unit
W&W: Watt & Well
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Description

This document describes the MPU GUI application. The application is used to control, monitor and
configure the MPU product from a user’'s Windows computer and via a CAN communication (a
USB to CAN transceiver is used).

CAN
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I ]
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Communication Watt&Well POWR <:> External Controlled !
. Product System :

1 I

I ]

| ]

4

Watt&Well GUI

Global System

Requirements

e Computer with Windows7 or Windows10 operating system
e Monitor MPU provided by W&W, the package must contain:
o The executable file of the GUI, e.g: “MPU_Monitor_Protected.exe”
o The several library files needed by the GUI
o The “DataDefinition.xml” file that describes all the objects dictionary required by the
CANopen protocol and the FW application of the MPU product
¢ NI CAN transceiver, the transceiver's drivers must be installed on your computer. The
compatible USB to CAN transceivers are:
o NI CAN 8473, High Speed USB CAN interface (W&W uses this one by default)
o NI PXI-8512
o NI PCI-8512
o PCMCIA-CAN/2
e Physical CAN network with 2 termination resistors of 120 Q each. The smallest CAN
network is composed of 2 nodes; the MPU GUI node and the MPU Product node:

MPU P
MPU GUI Node [JERIJO |_JI] X CAN network X [:]120() Lll\loézduct
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1. Overview

1.1. Communication

The MPU GUI application integrates the CANopen protocol, it's an application layer based on the
CAN communication. In the CAN network, the MPU GUI is considered as a CAN node.

The MPU GUI can read and write the several data of the MPU product’s object dictionary using
the provided communication objects of the CANopen protocol (SDO, PDO ...).

1.2. Features

The MPU GUI developed by W&W integrates the features below:

e The GUI Main Window, it's composed from 3 tabs:
o The Main tab: it provides access to the MPU product’s information, commands,
system status and the main measurements

System Interface Mode Module Help

745

'¢‘ X L e
/ Advanced \/ Expert \

Figure 1: Main tab

o The Advanced tab: it provides access to MPU product’s advanced settings (critical
measurements calibration parameters) and some internal measurements.

System Interface Mode Module Help

'@,

-~ '®.
Figure 2: Advanced tab
o The Expert tab: it provides access to the MPU product’s Real-Time diagnostics and

the fault sensitivity selection

System Interface Mode Module Help

*

-
I-‘ EAS | e

{ Main \/ Advanced )

Figure 3: Expert tab

e The Communication Configuration window: it's used to set the CAN communication
properties

e The Device Manager window: it provides access to the complete object dictionary; the user
can read and write the several data depending on the access type of the object

5|
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e The Virtual Scope window: it provides the ability to log and display the fast measurements
and/or the internal computed variables of the MPU FW application. The user can select
one or many of the proposed variables to log and display for monitoring purpose

1.3. Operating modes

The MPU GUI contains two operating modes, the standard mode (default mode) and the expert
mode. The expert mode is reserved to the qualified persons that are able to change the MPU
product configuration (product CAN address, regulation parameters, the thresholds of protections,
the faults’ sensitivity ...), this mode is protected by a password. The accessible features in each
mode are:

e In the standard mode: the main and advanced tabs of the Main window (with limited

commands and measurements) and the Communication Configuration window
e In the expert mode: all the features

The selection of the operating mode can be done manually or by requesting a tool protected by
the expert mode:

System Interface Mode Module Help

-« © Expert F8

& Standard
/Main \/ Advanceu—y—rxperc—y

Figure 4: Operating mode selection

If the expert mode is the requested mode, a password dialog box will request the user to provide
the correct password:

B | Expert m... ? X

Password : | |
Cancel

Figure 5: Password dialog box

If the provided password is the correct one, the features protected by the expert mode are
unlocked. And they still locked if it's not correct.
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2. Using the MPU GUI

In this part we assume that the MPU product is powered up and is connected to the user
computer using the compatible NI CAN transceiver.

2.1. Opening, connecting and configuring the MPU GUI

> Execute the MPU GUI from the package files provided by W&W, the initially opened
window contains disabled panels (in grey color) because the communication is not yet
configured and requested:

& MPU Monitor A BN W= e
System Interface Mode Module Help
P X T2 Auto Tests
Main \/ Advanced \/ Expert
Node information Status
WattgWell MPU-25  NodeID : 86 Standsy Stopping Passive Precharge Active Precharge Charging FWM On DC/DC PWM On PFC Thermal limit Load Z limit Power limit Safe C TimeOut Fault
HW rev : AA v 2 -
SW rev : 2.32 beta Build Nb : 15870 o
Node s/n : 71 EmEEmeny
FPGArev: 1.0 Live values Current and Voltage (Output) \/” Current and Voltage (Grid) Current vs Voltage (Output)
Grid: Temperature: Output Current & Output Voltage
Firmware validity : Refresh
Grid Voltage RMS © 2159 Vv Temp PFCL : 0.0 °c
Output DC command
Grid Current RMS : 404 A Temp PFCIMS © 395 °C
Standsy Charge
Grid Power : 26031.0 W Temp DCOC2L ¢ 73 e
Pre-Charge
Output: Temp Extra : 0.0 °C
DCDC Available Out Current : 617 A
Output Voltage 4051 Vv Temp DCOC1 L : 810  °C
DC Current [A)
. 617 s
6250 o Output Current : 617 A Temp DCDC2 XFO : s32 cC =
DC Voltage (V] = g
430.0 Temp DCDC1 XFO : 612 °C 5
430,00 > Output Power : 25009.0 W o
Max Input Grid Current (A] Temp Ambient : 297 <c §
45.0 Intermediate:
4500 2
oc/oc
Output limited by system gain : ~ PFC +400V © 3638 V
Swiitching Frequency : 122.0 K
High level log e -
PFC-400V : 4377 v
Phase : 180 deg
DCDC +400V : 4079 V
Ctrl P1Out (beta) : 1.0
DCDC -400V : 4029 V Vint Ref : 796.5 V
~ Output Current [A] = Output Voltage [V]

Figure 6: The MPU GUI's main window

> Open the CAN Communication Configuration window to set and then request the

communication:
System Intgsiage Mode Module Help
/WV%\/W\

Node information Status

Watt&Well RT1-V2HG  NodelD : 86 StandBy Power ON Charge Safe C Safe |

rc Build Nb : 15799 Measurements
1 Live values

Firmware validity : Refresh Grid:

Voltag 2251 v
Output DC command Voltage 2251V

Figure 7: Request configuring the CAN communication
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" Settings

? X
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Slave CAN address
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Set-point autosend period
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Figure 8: The communication configuration window

The several settings are:

CAN port: the allocated port to the NI CAN transceiver in your computer

Baud Rate: The CAN communication speed

Slave CAN address: the MPU product (slave) CAN address

Monitor CAN address: the MPU GUI (master) CAN address

Set-point auto-send period: the sending period of the set-points from the MPU GUI
Slow Meas Period: the sending period of the measurements from the MPU product

By applying the communication settings (using the Apply button), a request to set the
communication is sent, then the communication with the MPU product establishes if the

settings are correct. When the communication is established with the MPU product, the
Main window is enabled:
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Figure 9: The MPU GUI’'s main window after the communication is established
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By default, the operating mode is the standard one. So, the user has a limited use of the
MPU GUI.

» Load the “DataDefinition.xml” file to configure the MPU GUI, it's used to load the model
description:

System Interface Mode Module Help
3 Load model description... ‘

/ Main \/" Advanced \/ Expert \
Figure 10: Load the model description

A browse file dialog box is opened to select the “DataDefinition.xml” file:

‘eau dossier =- m @
A
A Nom Modifié le Ty
|| DataDefinition 06/06/2018 16:32 Do
v < >
im du fichier : ‘DataDefinition ~ | XML files (*.xml) ~

Figure 11: Browse file dialog box
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2.2. The Main Window

The Main Window provides access to all the GUI features (depending on the operating mode). In
this part we will describe the use of the 3 tabs that compose it.

2.2.1. The Main tab

The Main tab allows the user to:

> Get the MPU product information, it's displayed in the “Node information” panel:

& vPU Monitor ISR

| System Interface Mode Module Help
- x V2  Auto Tests
[ Main \/“Advanced \/ Bxpert \
Node information
Wattg&Well MPU-25  NodelD : 86
HW rev : AA
SWrev : 2.32 beta Build Nb : 15870

Node s/n : 71
FPGArev: 1.0

Firmware validity : & Refresh

Figure 12: Node information panel

e Name of the MPU product

¢ NodelD: the CAN address of the product (8 bits)

¢ HW rev: Hardware revision of the product.

e SW rev: Software revision of the product.

e Build Nb: Versioning revision of the product firmware.

¢ Node S/N: Serial number of the product

o FPGA rev: the FPGA design revision

e Firmware validity: Versioning verification, the led is red when the firmware is not
under versioning control.

Refresh
The user can also request the Node information by pressing the button.

» Change the output DC commands of the MPU product, start/stop the charging, receive the
system status and receive live general measurements:

10 |
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Figure 13: The MPU GUI’s main tab in standard mode
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2.2.2. The Advanced tab

MPU-R3-500-63-Fx User

The Advanced tab allows the user to calibrate the critical measurements, reboot the product, get
additional measurements and log the received measurements into an excel file. By checking the
“Enable measurements log” checkbox, the received measurements are saved into an excel file
located in the same folder as the MPU GUI executable.

System Interface  Mode Module Help

Bk T

Fhase B Vokage Offset : -2.92
Calibrate critical ——
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Output Voltage Offset : -2.34
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—— — —
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—
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FEIE——— L v - e

Phase 8 Current : 1199 A Phase B \eltage : -190.18 V

PR, S
0 Al U . T ———————————_——
[ g [T — |
Fhase A Current Offset : -0.79 S Resd I @ @ worsge: a8 v W current : 226 & I
Phsa § Curent Offet : ~1.52 g Read e
I Phase A Current : <2488 A Fhase A Voltage : 105.29 V I

Phase C Current : 55.03 A

Phase C Voltage : 29247 ¥

Phase A Volage Offcat ; 165

Read
Read

Phase C Voltoge Offsat : -2.04 S| Red |
Read
Read

— e —
4 Reboot

™~ Additional
measurements

™~~Enable to log live
measurements
into an excel file

Figure 14: The MPU GUI's advanced tab

2.2.3. The Expert tab

The Expert tab provides access to the MPU product’s Real-Time diagnostics and the fault

sensitivity selection

8 U Montor e .

T T )

| System Interface Mode Module Help

| “ ot €3 AtoTests
| [0\ dvenced \/ Epert
Bus sitistic
Tacanfaied: 0
R dingnostics
Fost ISR
(%] : 71.480

TaCanTotal : 18539 RiCanTotal : 10522

Slow ISR

ey
Max Py

Reset GPU diagnostics

Crticl Fault Mask Configuration

7] oV PhaseB Volage
V] OV PhaseC Voltage

7) UV Phase VoltageRHs
7] W Phase VolageRMs
7] UV PhaseC VoltageRs
7] 0V prC 44000 Voage

7] o PFC 400V Voltage

] OV DCDC +400V Votage ] Shutt Temp DCOC2 L
) Shutr Temp Ambient

) oV LY Voltage

9] ov DeoC -400v Votage
] OV Vout Votage

9] OV Regul Vout Voltage ] 0L voltage
7] 0 lovt urrent 7] oc v current
] ShutT Temp FrCL Emergency Shutd
7] ShutT Temp PFC S ) Device Timeout

V] ShutT Temp DCOC1 M5 7] Wrong Phase Order

W] ShutT Temp DCDCZ M5 charge P
(7] ShutT Termp DEBCI XFO Address Selection

V] ShutT Temp DCRC2 XFO

[
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Figure 15: The MPU GUI’s expert tab
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The Device Manager feature provides access to the complete object dictionary that is presented
on a tree form, the user can read and write the several data depending on the access type of the
object. Please refer to the object dictionary .html file provided by W&W that describes in detalil

each object.

This feature is only unlocked under the expert operating mode, because any modifications
of the MPU product data in the object dictionary can damage the converter.

And make sure that loaded model description (“DataDefinition.xml” file) revision
corresponds to the FW revision to avoid any damage of the converter.

a; CANopen Device Manager

File

— O X

Name
Communication Profile Area

¥ Manufacturer Profile Area
0x2100 Error status bits
0x2101 CAN nede ID
0x2102 CAN bit rate
0x2103 SYNC counter
0x2104 SYNC time

0x00, 0x00, 0x00, 0x0c, 0x00, 0x00, 0x00, 0x00, 0%00, 0%00
86

500

0

0

0x2105 Bootloader

0x2200 ldentification
0x2300 RT diagnostic
0x2310 Log Dump Settings
0x2311 Log Dump entry
0x2312 Log Flash Erase
0x2313 FaultCounters
0x2314 LogEntries

0x2320 VirtualScopeTrigger

1

0x2321 VirtualScopeGetData
0x2322 Virtual Scope Setting
0x2323 Virtual Scope Signal
0x3000 measurements
0x4100 calibration

0x4200 commandSaturation
0x4300 control

0x4400 debug

0x4500 limitation

D0 ALON_~atDain,

Type not handled

Tndex Suh-Tnde  Type Memory Ty| Data

[ox21 =Hoxo —=Juintie —=JRraM

Store parameter Download log

Restore factory settings Erase log

Read

Update all values

I, : o

Figure 16: Device Manager window

To load the model description (the “DataDefinition.xml” file) from the Device Manager, open the

file using file menu:

13|
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J‘ CANopen Device Manager
File
Open... Ctrl+O |
Save as... Ctrl+S
Load File Ctrl+L
Exit Esc
Show Objects only
Show all XML |
“ 0x2103 SYNC counter

Figure 17: Load DataDefinition.xml file from Device Manager

In addition, this Device Manager provides also the ability to store the non-volatile parameters (with
memory type EEPROM) in the external non-volatile memory or to restore the factory settings:

Store parameter ]

e When a store parameter is requested using the button, all the
non-volatile parameters values are stored in the external memory and they will be loaded
at each boot-up of the MPU product.

Restore factory settings l

e When a restore factory settings is requested using the button,
the external memory part reserved to store the non-volatile parameters is erased and the
application loads the default parameters provided by W&W (expect Serial Number).

For example, the calibration parameters and the regulation control parameters are non-volatile
ones, and they present a part of the MPU product’s configuration. When the user decides to
change those parameters for some reason, he can store the new configuration in the external
memory to be loaded at each MPU product’s boot up.

N.B: After a store parameter or a restore factory settings you must reboot the MPU Product

14 |
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2.4. The Virtual Scope

The Virtual Scope feature provides the ability to log and display the fast measurements and/or the
internal computed variables of the MPU FW application. The user can select one or many of the
proposed variables to log and display for monitoring purpose.

B -
Trig record Download records || Save log 20
I @

Signal Name Gain/Div  Offset
- 7| pfc currentPhA 3.00 2 000 Ela | 2
- pfc currentehB 3.00 000 tA
I (] pfc currentehc 3.00 000 tA
pfc voltagePhA 100.00 3 0.00 v |
- pfc voltagePhs. 10000 % 0.00 v
pfc voltagePhC 100.00 3 0.00 v
V| pfc ctrl iaRef 3.00 2 000 a0 2
pfc ctrl dutyA 0.30 < 0.00 S-
- pfc p400V voitage 100.00 3 0.00 v 5
pfc m400V voltage 100.00 % 0.00 v
B ptc ot ot 100.00 3 0.00 sv
- pfc ctrl vintPlout 3.00 < 0.00 <A =
- dedc p400V voltage  100.00 |3 0.00 Zlv
dedc m400V voltage  100.00 15 0.00 v
dede ctrl Beta 0.30 2 000 &= |0
dedc iout 3.00 000 A
i l‘ dede vOut 100.00 [T 0.00 v
- pfc crtl VintRef 100.00 % 0.00 gv | s
7| ia error 3.00 000 A
- pfc balance iref 0.30 2 0.00
- pfc Vbus voltage 100.00 (3 0.00 zlv
- pfc Vbus Plout 3.00 2 0.00 SA Time [05;0:]5 h 002
pc dzmpedcurtentptii] 3.00 €3 0.00 SIA Cortent cuior skt Cursor #1: | Select Cursor | pelta : Record information :
PAftegusncy oLl 2] 0.0 el hz | Time : Yvalue:  pelta time : Sample frequency : 48.00 kiz
[ [SEEEY 2008000 Sada Cursor #2: [ Seledt Careor | Frequency:  Hz Record nib of samples : 1365
Current selection ] New channel list Uy Xl e Yvalue: DeltaYvalue : Record duration : 28.44 ms

Figure 18: Virtual Scope window

The Virtual Scope is configured automatically after loading the model description (the
“DataDefinition.xml” file), the configuration consists of loading the signals’ description.

To use the Virtual Scope, the flow presented below must be respected:

Download records:
Press the
Downloadrecords
button

Select signals: _ .
Check the Trig the record:

Press the

corresponding .
checkbox Trigrecord button

The user can select/deselect each signal using the corresponding checkbox, change the
displayed Gain/Div and change the displayed offset.

Save log

In addition, the user can also save the displayed data, by pressing the
button, into an excel file that will be created in the same folder as the MPU GUI executable.

15 |



