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1 Introduction

1.1 About this document

1.1.1 Definitions

In this documentation the product Global Vehicle Inverter is referred to as “The motor
controller” or GVI.

GVl is a family of motor controllers for use in systems with 24-650 DC (nominal) supply and
power levels from 4,4 to 398 kVA. GVI frame sizes C, D, E are referred to as Low Voltage (LV)
devices, frame sizes G and H are considered as High Voltage (HV) Devices. The GVl is suitable
for most electric vehicle applications.

1.1.2 Terms and abbreviations

GV AC mobile inverter

LV Low Voltage (24 - 96V)

HV High Voltage (350 - 650V)

Application A customer specific use of Parker hardware and software
CAN Controller Area Network

Drive Motor controller

NMT Network management

OEM Original equipment manufacturer

VMC Vehicle master controller

1.1.3 This revision

This revision replaces all previous revisions of this document. Parker has made every effort to

ensure that this document is complete and accurate at the time of printing. In accordance with
our policy of continuous product improvement, all data in this document is subject to change or
correction without prior notice.

1.1.4 Scope

The motor controller is a software configurable device. In a CAN (Controller Area Network]
based system, the motor controller setup and operation can be managed by a vehicle master
controller communicating over the CAN Bus.

The configuration of the drive can only be done with the CANopen protocol, which is
implemented in the Parker GVI configuration tool.

Realtime command and feedback signals can be realized with the CANopen protocol (with 11
bit identifier) or the J1939 (with 29 bit identifier) and is called the communication interface,
which is described in the document 792-300306Nx - GVI CAN Message Database (exel format).

This document presents the general description for implementing a CANopen or J1939
communication interface between an IQAN master and a GVl inverter by means of an External
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Function, which basically is a translation of the 792-300306Nx - GVI CAN Message Database
into IQAN format.

Before continuing with the configuration, ensure the Start-up and Commissioning section from
the hardware manual (see chapter 1.1.5) has been completed and is fully understood. It is also
helpful to have the Object Dictionary, the list of all parameters and variables the motor
controller has available via the CAN bus, when reading through this manual.

1.1.5 Related documents

For more information about the inverter, see the following related documents.

Reference = Document Description

number

1 GVI Object Dictionary The document is available from Parker as
an HTML file

2 Product Manual for GVI-C D E Parker EMDE Reference 192-300300Nx

3 Product Manual for GVI-G-H Parker EMDE Reference 192-300302Nx

4 GVI CAN Message Database Parker EMDE Reference 192-300301TNx

Table 1 References
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2 Motor Data Selection

Using this application note implies that you have at least the Parker tool MotorCycle V2.33,
level 1 (or upper) and the Excel file Default-GVI-setting_V1d.xlsx

2.1 Application

Open MotorCycle (this application note shows screenshots from V2.33 user level 1)

e Sheet Application: Select correct options.

applcsien ype
_—

(® Rtabonal Movermert (pees, o) %ﬂ

Cooling Mede

B Cooling
e 4// method
e Drive: 4 for

e
17 Without Phase Advance

12 Precictive Phase Advance

Wi with egeneraivn
3 With Pl Wesiring

T P —
@14 Precictive and Fi Weskening L ol

351 Presictive, o]

2.2 Motor Choice

e Sheet Motor choice: Select the motor database according to the motor you want to
extract data (GVM210050DPW for this tutoriall.

Max Speed : 0 Rom Max Power : 0 kW Max Torque : 0 Nm
Average speed : 0Rpm Average power : 0 kW Rms Torque : 0 Nm

oweto eu@oznisE  Jemeel LT —— GVM database
GVM142_EU.mbpa " W

GYM310-1-Litzmbpa
GVM310-1-Sahw.mbpa

Motor Type (Double Click)

9 GVM210-050-FPW pem\) : ‘\
15 GIMZIDOD G Speci), ;
GVM Motor selection

With Drive Type 4 Find => With Flux Weakening
DC Voltage Supply (V) 24 W
Wi Tanpaeiie (G 65 Coling Application setting

Should have the “green Motor
Cyele . . )
Moto,l/ light” in the top right corner
2.3 Motor

e Sheet Motor: Do a screenshot of "Model Values in MotorCycle”.

* Model Values in MotorCycle
|GVMZN}OS4}DPW (Standard) ‘
KE ph-ph (25°C) : 9.057V
KT (25°C) : 0.1418 Nim/A (1=2604)
R ph-ph : 0.00323 Ohms
lcc (25°C): 371 Arms.
Nb poles: 12
Inertia : 0.0087 kgm®
Lq ph-ph : 0.0388 mH (1=2604)
Ld ph-ph : 0.0448 mH
Tth Copper: 7075
Tth Motor : 137 min
Nmax Meca: 8000 rpm
Max Torque : 82 Nm
Max Current : 680 Arms (rotor 25°C)

Predictive Phase Advance with the Current
Phase Advance (lo) : 10 deg

e Advance () 10 deg 192-300308 19.04.2023 6 (10
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3 Configuration File

Open “Default-GVI-Setting_V1_d" Excel document and follow step/step description. Keep in mind
all "Yellow” cells are to be filled

3.1 System

Project Motor/Drive Motor Data Copy/past” MotorCycle
Customer oL on " Model Values in MotorCycle
Date 21/03/2022
: : | GVM210-050-DPW (Standard) |
Engineer Champion
KE ph-ph (25°C) : 9.057V
//:K‘r (25°C) : 0.1418 Nm/A (1=260A)
-
Motor GWVM210050DPW Datasheet motor|Ke |Back Emf 1000 9.057 %&H DW/. R ph-ph . 0.00323 Ohms
Inverter GVIC024-0350 | = Kt |Torque constant 0.1418 4birTarms T
~ Rb |Winding Resistance* 0.00322 40fms SCE

g::gg:i:giig p  |Motorpoles 12 4.—/—/.Nb poles: 12

GVI-D04E-0450 Lg [|Inductance Lg* 0.0388 <gnH Inertia : 0.0087 kgr‘l'l:

GVI-D043-0550

GVI-D0B0-0230 ILd :d” céa"ce tLd‘ ”‘2;:3 S AH [—————@Lq ph-ph: 0.0388 mH (=2608)

GVI-D080-0350 [+ ax Lurren rms

GVI-D08D-0400 ¥ \.Ld ph-ph : 0.0448 mH

* Phase/Phase Tth Copper: 70.7 s
Tth Motor: 1.37 min
Nmax Meca : 8000 rpm
Max Torque: 82 Nm
Max Current : 680 Arms (rotor 25°C)
Predictive Phase Advance with the Current
Phase Advance (lo) : 10 deg

Phase Advance (sat) : 10 deg

3.2Vq/Vd

These sheets are to extract Vq and Vd versus current at 10° phase advance and extract d/q flux
mapping for drive setting.
Need to use Motorcycle tool as follow. (Still with same selected motor)

e Sheet Drive: select the GVI in the list.

Maximum BEMF Voltage (Vrms) |2 |

Permanent Current (Arms) (iperm Drive) 120 | confirmation X

Maximum Current (Arms) (Imax Drive) 280

o] e Drive Selected : GVI-C024-0350
Drive Output Inductance (mH) Do you want to transfer existing data in the drives
options
Open Drives Base Save New Drives Base s 41| yome Find Drives
! ! ! 1

< >
Type Manufacturer | Model PARKER Part | Cooling Temperat| Permanent Curres| Maximum Curren| Nominal Voltage 1| Nominal Voltage r| Maximurm | ~
Mobile Parker GVI-C024-0350 | GVI-C024-035051- 150 350 b2 2 R
Mobile Parker GVI-CO48-0280  GVI-C048-028051- 120 280 48 48 6
Mobile Parker GVI-D024-0550  GVI-D024-055081- ars 550 u u 2
Ea P P U N = = = 7 (10)
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e Sheet Options: Set Curves Setting to 19 (drag to the right)

Curves Setting
[) Speed Max Limitation (")
[ Torque Max Limitation
[C) Min Max Efficiency Forced  Min Max
(] Min Max Current Forced IZ Max l:
[(J6nd 1 [16nd2 | 19

® Sheet Motor: select Iperm/Imax Drive (Option) and Vg~Map=f(l,Phase) or (Ig,Id)

[]Show Vect Diag  [Jlaid Curve Choice or Map choice Citun
[lshowCycle  [lShortCircut O Torque MaxMotor Vs
] With Cables Voltage Drop Margin O Toraue |_Vq~Map=m Phase) or (IgId) v

See Options Curves Setting (@ Iperm/imax Drive (Option Motor Curves

/!

Plot curve => Motor Curves

- IPhase XQ‘ (Rotor 25°C) [5.23***" ****0.29]
"
70
60.
Should have similar graph :
0
20. . |
10
00 50 100 150 200 250 300 350

Imot

Vg~ (Rotor 25°C) [2.43*** ****0]

Copy Image to ClipBoard

Copy Values to ClipBoard
. . . = Copy Matrix to ClipBoard
Using right click: d// Doubie e picure
) Curve on Paper Tracing
Copy values to ClipBoar i
L (=

e (o to Excel file, select Sheetvq/'

Click on cell A1 and past data

[CIE NI ST A NN
@
©
W
@

And acknowledge popup windows
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e Select Data, Text to Columns, Delimiters “Semicolon”, Finish

\ This screen lets you set the delimiters your data contains. You
Delimiters
[ER—

Fl=  Homo nset Pagelayout Formulas

1 see how your text i affected in the preview below.

o & e
4 cain W e B = [0 Treat consecutive delimiters as one
— o B |
i Dom 5 & Mo g o e e B 2,
= < Tomiat P d-i= 4 | Colmns €6 ~ B | ar Text qualifier:
ronem = = [
Data preview
q-ap E o s Ppo Pps o ~

.229 5,229 5.229 [5.229 [5.229 [5.229 f.229
.22 £5.201 .182 5,162 5,141 5,123 §.104
212 5,172 .136 5.09¢ [5.052 [5.016 [.979

A 3885

Cancel

Acknowledge all following popup windows and graph result:

Vtap o 5 10] 15 20| e = e P =
o 5220 5200 5220 5229 5229 Vq~Map
1944 52| 5201 58 562 5141
38.89 5.212| 5.174 5.136| 5.094. 5.052] °

M 77.78 5.194] 5.118 5.042] 4.959 4.876| 5
Thumb rule: this graph always e e—eoa- ~ — -
1167]  5.17| 5056| 4941 4.818] 4.694] a C
looks like a "decreasing” line. Tt sl rolaseenme TP r
g

130 5079 48] aces| aama| 203
233.3] 5.056] 4.832] 4608 4369 4.129) 1
2528] 5033 4793 45%)| 4205 4034
2722] 5009 4753] 4497 422 399 o
2017]  4.986] 4714|4441 a5 3.80| o 0 w0 10 20 20 a0 30 40
3101]  4958] 4671] 4383 4068 375 [
3306]  4.92] 462 4318 3989 3.5
350 ass2| aseo] a25a] 301 3se3]  322f 2873 2ses| 2212 1021] 1624|1345 1064

e Repeat same process for "Vd~Map=f(l,Phase) or (Iq,Id)"

IFhaso Vg~ (Rolor 25°C) [3.9°™ **"""-0.0101]
%0

vd~Map 0 s| 10| 15 20| 25 30 35 40 45| 50 55 60 65

0 0[0.00€+00[ 0.00E+00) 0 0 0 0 0 0 0 0 0 0 0

1942 02289 0.2282] 02275 0224 02204 0213 o205 01948 01mas| o6sz| o.1sas| oasea] 01zis 01073
38.89] 0.4578] 0.4564] 0.4549| 0.4479 26|

58.33 0.6867| 0.6846| 0.6824| 0.6719 VdNMBp .
D seonmass—om . Thumb rule: this graph
97.22] 1.145] 1.141) 1.137] 1.12 4.00E+00
1167]  1.367] 1363] 1.358] 1338 y l l k l 1 k
136.1] 1588] 1583 1578 1.5 jzzzzz alwa yS OOKS LIKe an
155.6 1.809] 1.803) 1.797] 1.772] 2 . . . .
15| 2.009] 2.003] 2016 1.9 S0 increasing” line, startin
194.4] 2.25 2.243) 2.236)| 2.206] f:z:jz g ’ g

213.9] 2464 2458] 2452 242
2333 2671 2.668] 2665 2.632
252.8] 2878] 2878] 2878 2.844)
272.2] 3086] 3.088] 3001 3.055
291.7]  3203] 3.299] 3304 3.267
3111 3493 3503 3512 3.473
3306 3.674] 3.601] 3.708] 3.664

oo - from 0,0.

000E+00

S0/ 5032 2ws4s|  sosz|  ssvo|  savz|  Lvsr| Loz

3395] 3.206] 3.017] 2778 2539 2287 2035] 1716

General Customer Formation
Date 21 March 2022
Engineer Champion
Motor type ‘GVM2100500PW RM22 Lv -
o 3.3 Motor Settings
Inverter type/frmuare KT¥84-130 20100003504 .
PT1000
Datasheet motor Ke X 9.057 |Vrms/1000rpm
Ip Max Current 680 Arms
Kt Torque constant 01418 Nm/Arms
y rmersrenses | s o | __— Select from the list the correct motor sensor device (see
Lq Inductance Lq* 0.0388 mH
Ld Inductance Ld* B motor datasheet]
Motarpoles 12 :
DC Voltage 2

Automatic values from “System”.
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All Orange Cells, from sheet Motor settings, are values to be written in GVI Config Tool for drive
setting (see Application Note GVI-Tool-Motor-Setting-Help)

Name Object Value

cvtion \mmm\ G ocoe oestoa [

MotorPoles 02071 08 12 2030_04 [r50
Rmotor 0x2073_06 1615 HighLevel 0x2030_05 11916
v 0207307 22 NoderatelyLowLevel 030_05 2675
Lo 0x2073_08 B Lowtevel a030_07 3250
TorqueTaCurrentConvers 0x2099_11 [7221 ChargingLevel 17 4142
FluxCalculationiethod 0x2076_20 |calc_ba_Fux DeBusCalValusGain 02030_19 12575
CurentAngleOfset 0x2078_03 100

PMAC motor current regulator [theoretical _[Project file

PasiDpen CurniComaler 020205 |2
vams s

0207207 22
0:2072_08 o

Dffux tables | Theoretical

Currentinput[0] 0x207C_01 0 DFluxOutput[0] 0x207D_01
Gurentinpu 1] 0x207C_02 8 DFxOutpu] e0m_02
Gurertinput2 0x207C_03 72 DFxOutpu2] 207_03
Curtertinpu(3] 0x207C_04 117 DFxOutpu3] 0x207D_04
Currentinput[4] 0x207C_05 175 DFluxOutput[4] 0x207D_05
Currentinput[s] 0x207C_06. l214 DFluxOutput(s] 0x207D_06
Gurentinpu6] ox207C_07 Jo53 DFxOutpue] 0m_07
Gurertinput7) 0x207C_08 [2s2 DFxOutpu7] ox2070_08

3.4 Application Settings

In this sheet you will find different tools and chart to help you in the GVI application settings.
e RAMP Setting: to define Acceleration and Deceleration time when used.

e (Other tools to be added...

The main MOTOR PARAMETERS for GVI setting are now ready to be used with Parker GVI
Configuration Tool. You can now prepare a Drive configuration file, see application note "GVI-Tool-
Motor-Setting-Help™.
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