TECH/OPS

SEVCON

Using DVT with Gen4 Systems

Introduction:

The DVT software can be installed on a PC to allow engineers and service technician’s access to
adjustments and allows them to monitor status of a Sevcon Gen4 motor controllers. This document
covers some DVT basics.

Requirements:

- IXXAT Model - 1.01.0087.10200 (w/galvanic isolation) USB to CAN adapter, Sevcon part #
661/30132.
- CD with DVT software, provided by Sevcon.

Starting DVT:

Click and Start DVT. The Screen will appear as shown below.
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Information
Node 1 fault (, Invalid event ID) set at 09:17:44, 13/09/11. Data {( ). CANopen Error Code: -

Node 1 fault (0x4981, Throttle Fault) set at 039:17:45,

1%/05/11. Data (0x00 Ox00 Ox00). CANopen Error Code: Ox1000
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1 0x4981 Throttle Fault
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Scrolling Text Showing

CAN Bus Traffic.
N—

|ﬂ| Press for Helper
Screen.
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Mode 1 fault (, Invalid event ID) set at 09:17:44, 15/09/11. Data ). ChNopen Error Code: e

Mode 1 fault (0x4581, Throttle

Fault) set at 09:17:45, 15/09/11. Data (0x00 0x00 Ox00). CANopen Error Code:

0 : 0x5101 Line Contactor ofc .
1 : 0x4981 Throttle Fault H

PRl Type in flts and Press Enter, to Show

3 : Ox45c2 BDI Cutout
dvt(102) % fits

|

Active Faults.

If not seeing CAN Bus Traffic after trying other Baud Rates, check connections between IXXAT and
Computer. Also check connections between Gen4 and IXXAT, recycle power on controller and
restart DVT.

DVT Helper Screen |ﬂ

The DVT helper screen is where setting changes are made and controller status is monitored.

[ oo N ———

File Software Settings MACROS CAN  Help
Fing Nodel 1 =i
Main | Tree | Input/ Output | TPDO /RFDO | -
Software Ver: UKD328.20  Hardware Ver: 000050004 =
Config Checksurm: 0xc94e  Product Code: 007065037
Int ROM Checksum: Dkce8 Senal Number: 2010084033 Press to Get Controller Information and
Battery Yoltage: 51.8125¢  Heatsink Temp: 21.00eg
Get Contraller Information Sh ow Co I"Itl’Ol Ie r SW & H W Ve rsion. i
S——
Go Operational Gio Preoperational =
WFRstic | IdFsctarTable |
“ollage Cutback. Table | Fower Maps
Tarque Contral |
Battery | Steering | L4
Contral Mode I Gains |
[, 1 1 Z

DT Helper 1.00
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N DVT Heiper e e

Press to Show Active :

File Software Settings MACROS CAMN  Help

Ping Nods Fault Info. — (L
NS

Main | Tree | Input/ Output | TRDD /RPDO |

Software Yer UK0328.20  Hardware Yer: 000050004 = ’
Config Checksum: Oxc34e  Product Code: 0:07065037 ’
Int ROM Checksurn: OxceS8 Serial Mumber: 2010064038

Battery Woltage: 51 8125 Heatsink Temp: 21 0Deg l_!"J e ——— E; A CAN Node For

Get Controller Information

single standalone

@l 0:0:5101 Line Contactor o/c
0 1:0x4081 Throttle Fault Gen4 Controller,
~ 2:0x45¢1 BDIWarning

3:0x45¢2 BDI Cutout select 1.

Go Operational Go Preoperational

m

J
iy e——

W/F Riatio \ Id Factor Tab. J
Yoltage Cutback T able ) Power Maps -
o ]
Torgue Contral | ¥
—_—
EBattery | Sleering I |7

Conbrol Mode I vis ! ’

.
3l

[m]

1

Press Go Preoperational Before B
Qo e 0 __ Making Setting Changes. b2

Press Go Operational When
Done Making Setting Changes.

The Go Preoperational mode disables the controller so that the motor will not run while adjustments

are being made. When selecting Go Preoperational Mode, you will hear the line contactor drop out.

The Go Operational mode must be selected after settings changes are made and confirmed. The
controller will not run the motor until Go Operational is selected. When Go Operational mode is
selected you should hear the line contactor close.
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Making adjustments:
Keep in mind that you must press “Go Preoperational” before making settings changes.

Reducing Maximum Motor Speed.

Select Tree Tab for
Settings List.

—_——r Select Profiles, Then Max Forward
| ———— ——— Select “Baseline Profile”. J Motor Speed.J_

B / o

Main  Tree | Input / Duiput | TPDO /AFDO | / Traction baseline profile
4
Maximum Torgue applied during drive |100.0 MaX Reve I"SG
Maximum Torgue applied during a direction change |70.0 r
Motor Speed.

%
n - 4
| Matar Maximum Torgue applied when neutral braking. I.’:‘SD— %
| - Corfiguration ( . X . —
| Thiattle Setup Maximum Torgue applied when footbraking. |70.0 7
Encoder Setup Maximum Speed in forward direction |5000.0 4 rpm
pm

Footbrake Setup ) ) o
Contactor Setup Maximum Speed in reverse direction |2500.0

Speed Control Ramp up rate during drive |300.0 %5
BEraking R . l— i
Profilas Ramp up rate during direction change braking |300.0 %ls =
aseline Profile Ramp uprate during neutral braking |400.0 %ois
Diive Profile 2 Ramp up rate during footbraking |400.0 %ls i -
— aps Ramp down rate during drive | 100.0 %ls
l E]]: Temperature Cortrol Ramp down rate during direction change braking [400.0 %ls

Battery Contral

B Status Ramp down rate during neutral braking [400.0 %/s '
= Dther Ramn dnwn rate durine fntbrakinn (200 0 s 5

m

|—|—|—“rm“|‘TT\ T

| ) Once Settings are Changed [

DVT Helper 1.00 Press Load Values. )

9/19/2011

Keep in mind that raising these max speeds higher than the rated maximum speed of the motor will
cause some undesired results.

Once settings are changed, click the “Load Values” button.

You must press “Go Operational” after making settings changes.
Controller Will Not Run In Preoperational Mode.
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Contactor Setup Adjustments.

The contactor setup allows you to set the line contactor pull in voltage and holding voltage. This
would also allow you to us a 24 Volt Line contactor on a 72 Volt system or at any system voltage.

Select Tree Tab for
Settings List.

File Software Settings MAC™
Fing Nudal / il = -
Main  Tree | Input / Dulput | TRDO /RFDO | Contactor Qutput Configuration u
Pul-n Voltage I24.D v
Search Pulkn Time [2.0 Seconds
] Mator it Hold-In Voltage Im— W
r  Configuration
| —  Thiattle Setup
| —  Encoder Setup
—  Footbrake Seb . .
; BT Conlector Seun Select Configuration / Contactor Setup /
Precharge Level
ollages Voltages to Access Contactor Voltage |
Control Enables -
Hald Enabl H
Li:e E;:tacetsor Settl ngs *
' B~ Speed Conbal
F—  Biaking
l B Profiles
—  Maps
FH—  Temperature Control
E—  Battery Control
G Statug
l [—  Other et
|
! ) Once Settings are Changed |
D¥T Helpst 1.00 Press Load Values. =
= = = -
o E ' ; > - 9:30 AM
- /: - @ 9 < ‘ B # e g0mm

Once settings are changed, click the “Load Values” button.
You must press “Go Operational” after making settings changes.

Controller Will Not Run In Preoperational Mode.
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Changing Throttle Settings.

F—_J o T Select Tree Tab for E\Select Configuration & =y

[File Software _Settings MACR™" Settings List. Then Throttle Setup.
.
Fing Nudal / il =
Main  Tree | Input / Dulput TPDO / RPDO ] / Throttle parameters
rottle input characteristic Linear ﬂ T
Search / 1 I
Throttle Start Voltage 1 ID.19921375 v
Mok &
Enon;rgurannn / Throttle Start Value 1 [
hirot! ] Throttle End Voltage 1 |1 0.62890625 v
EQDC&?:LB g‘:& i Throttle End Value 1 [1o
Contactor Setup Throttle Start Voltage 2 ID.D W
zpeed Gonti) Throttle Start Value 2 [o0
Braking
Profiles Throttle End Voltage 2 ID o W
Maps Throttle End Value 2 [
Temperature Control
Battery Control User Defined Char Pt 1 Voltage ID.D
[~ Staus User Defined Char Pt 1 Value [
B~ Other
User Defined Char Pt 2 Voltage ID.SDDDDTGZDSM
User Defined Char Pt 2 Value ID 500007625511
- Once Settings are Changed /
Press Load Values.
DT Helper 1.00 J

Throttle Start Voltage 1 = Voltage on throttle input, with throttle at minimum speed. Itis
recommended that you add .2 Volts to the actual value, to allow for some dead band at the
beginning of the throttle travel.

Throttle Start Value 1 = This is always set to 0.0.

Throttle End Voltage 1 = Voltage on throttle input, with throttle at maximum speed. It is
recommended that you subtract .2 volts from the actual value, to allow for some dead band at the
end of throttle travel.

Throttle End Value 1 = This is always set to 1.0.
Once settings are changed, click the “Load Values” button.
You must press “Go Operational” after making settings changes.

Controller Will Not Run In Preoperational Mode.
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Status:

Checking Throttle Voltages.

The “Raw Analogue Inputs” screen shows actual throttle voltage on Analogue inputs, as shown
below. Typically when using just a throttle, the varying throttle voltage will be shown next to the
“Analogue Input 1 Voltage”, check this voltage with accelerator fully released (= Throttle Start
Voltage 1 setting + .2 Volts) and then again with accelerator fully depressed (= Throttle End Voltage
1 setting -.2 Volts).

__ ey =
M ovrrcrer P — TN W W e
File Software Settings MACROS CAN Help—- SeIeCt Status & Then
Ping Node \Raw Analogue Inputs. —= |k
Main  Tres | Input/ Output | TRDD /RPDO | Analog input values. B

Search

>
Muotar

Analog input 1 voltage 012109375 W
Analog input 2 voltage 0.10548875 W
Configuration

o Analog input 3 voltage 128045875 W

Gtatus Analog input 4 voltage 12875 V
totar Debug Analog input 5 voltage 12609375 W
Additional Motor Measuements
Controller Measurements

DWT Helper 1.00 N

9:37 AM
9/19/2011

L
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Saving and Sending Settings File (DCF):

In DVT we refer to a Gen 4 settings file as a “DCF” (Device Configuration File).

Select DVT Helper ‘J .

Select Settings:

- Save DCF: Clicking this will allow you to save the settings stored in a Gen4 controller; the
settings will be saved as a .DCF. This file can be downloaded into other controllers of the
same hardware and software. Saving a DCF does not require you to be in Preoperational

Mode.

- Send DCF to Unit: Clicking this will allow you to send a .DCF file to a controller, as long as the
file was created on the same hardware & software platform. Before sending A DCF to a
controller, you are required to be in Preoperational Mode.

Notes: You must be in Preoperational Mode before Sending a DCF to a Gen4 controller, once the file
is downloaded into the controller you will be instructed to recycle the key switch power. The Go
Operational button will need to be clicked before the Gen4 will become operational again.

e e I e

|| File Software | Settings | MACROS CAM Help

Ping Mode | Sl
Send DCF To Unit

ain ] Tree ] It Compare DCFs

Create EDS

Software y
Config Che
Int ROM O
Battery Yo Copy Baseline to Dr. Profile 1

- Copy Baseline to Dr. Profile 2

Find Range Error
Settings Check

| W/F Riatio TN |

: “oltage Cuthack Table Power Maps I
Torgue Contral

Battery | Steering |

: Cortrol Mode ] Gains ]

e e 1

Select Preoperational Mode Before

>

— Sending a DCF to a Gen4 Controller.

S ——

=

B

1

m_\

Select Operational When Done With
Process.

w Enable field weakening for pmac code.
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Motor Temperature Control:

Set this to “None” if not using motor
Temperature sensor.

[T L — =R
o] OVT Helper == =
File Software Settings MACROS CAN Help

u
M F‘ingNodel / 1 St

Main  Tree 1 Input / Output | TFDO /RPDO | Motor Temperature Sensor |

Mode iNone ¥
High Temperature Yoltage iD.D W

f Motar > Lawy Temperature Voltage iD.D W
EH Configuration

Thrattle Setup Switch source IUXUU
Encoder Setup PTC type [KTYE4 =

Footbrake Setup
Cantactor Setup
Speed Contral
Braking

Profiles

Maps

Temperature Control

[ Bl

?I—'—TTITTTTIII

il

Control Config

Battery Cantral | E |
B~ Status e
B Other kg

»

3
1 [

[l DV Helpsr 1.00 ——

=
=
3
=i

300 PM
10/25/2011 |

LS

The Go Operational button will need to be clicked before the Gen4 will become operational again.
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Downloading Software (dld File) into the Gen4:

It is very important that when downloading software into the controller that battery power to the
controller does not get interrupted during the process.

Have the software (dld file) saved somewhere on your computer ready for installing.

0x0701 639434 - dS00.0 O NMT { 0x7F ) 20kHz B

——— Bus Load -
020701 €44434 - 4500.0 @ NMT { 0x7F ) s ° :
0x0701  £49434 - dS00.0 O NMT { 0x7F } 355% Gend {T,P,PS - slip]27 January 2010 15:17:30
Ox0701 £E54434 - d4S00.0 O NMT | Ox7F } Omax s/wiUROD3Z25.05 h/w:0x0001000Z2 ser no:Z003087011
0x0701 659434 - dS00.0 0 NMT { 0x7F }
0x070L 664434 - AS00.0 0 NMT { 0x7F } 125kHz | 118
0x0701 669434 - dS00.0 0 NMT { 0x7F } .
0x0701  £74433 - d499.9 @ NMT { 0x7F ) EI_ "

B00kHz

- 4 »
7 = 1MHz
Infarmation
Wode L fault (0x4603, Motor in the 2 Code: 0x4000
Hode 1 fault (0x45C3, Low battery) In DVT Screen Command Line Box. %3100
Wode L fault (0x45C3, Low battery) e: 0x0000
fod b fanie dfastl, Freel 2200 Type the command bts 1 then press enter.
4
- '
-

dut(103) %
dvt(103) %
dvt{103) %
dut(103) %
dvt{103) % bts 1

Bl ¢ ¢ 2|8|~]

Type in the command bts 1 and press the enter key. This puts the controller in boot loader mode and
the controller is now ready to accept the new software. Note that when the controller goes into
boot loader mode, the green LED on top of the Gen4 will flicker and go out. It is important that the
controller remains powered on now until software is loaded and we exit boot loader mode.

Information
found 1 memory ranges in C:/Users/Seveon/Pesktop/Pamascus Software Settings Adv Motor 634A46313/0706_gend openloop_slip.dld (modified 01727/
...dsp-zeffer

prograuming dsp-zeffer on node 1 oLl LlLlLio.. ()24 pL
block checksum 0x011e21E53 EI
a T 3
Traction State: OFF (4]
#lready logged in at a higher level Type the command load_dld 1 and press

dvt(104) % load_dld 1

oK  ———___ enter. a

dwt(105) % E
L ! = H I
5 ¥ 2 8|x NYE

10
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Once you type the command load_dld 1 and press enter, you will then be prompted to a file
directory, find your dld software file and press enter.

Intarmation

found 1 memory ranges in C:/Users/Sevcon/Desktop/Damascus Scoftware Settings Adv Motor £34A4631370706_gend openloop_slip.dld (modified 01727/ *

...dsp-zeffer
progranming de—zaffer on-ndde’l? 000 iccssasemescsnsimias s ()2 pL
block checksum 0x011e21E53 |E|
<| ‘ N y . N 4

N As the software is down loading, you will ;

Traction:State: OFF see a series of dots being created. Once =
tlready logged in at a higher level
g‘l’(t(w‘*) %;load didp1 the software is done downloading (at the I
dvt(105) % end of the dots) it will say OK.

[BHCOMT open [X DAR Dffine |+ CéNbus Oline | X ot Monkaring

Bl 0 ¢ 28|

Once you get the OK message type the command bte 1, this forces the controller to exit boot loader
mode.

When exiting boot loader mode, the controller LED will turn back on and you are now ready to install
the settings (dcf) file.

Note; that is for some reason this software download process gets interrupted, do not exit boot
loader mode, but instead recycle or re-apply power to the controller and start over again.

11



