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Introduction — Hydraulic pumps usage

.
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Introduction — Physical setup

180 kW UNIVERSELE PROEFSTAND

225 kW AANDRIJFSTATION.
GELUIDSGEISOLEERDE BEFROEVINGSRUIMTE
CONTROLE KAMER.

UNIVERSEEL VERSTELBARE AANDRIJFEENHEID
MONTAGE STOEL.

TANK, GESCHIKT VOOR INBOUWPOMPEN.
PROEFOBJECT, MOTOR OF POMP.

SCHRIWVER.

MONITOR.

30 KW TESTUNIT
1.6 TONS KRAAN. N I Days
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Introductlon Pump test chamber

Oth Serviceg B.V.

Netherlange
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Introduction — what is tested

NiDays
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The challenge

Design, implement, integrate and going live within 8 weeks ...

During implementation and integration:

73T Surprise!
new requirements |

Hydraulic drive motor is replaced by an electric 250kW motor
controlled by a Bosch Rexroth Indradrive

PLC is replaced by a cFP controller with an LV RT application

Several stand-alone data-acquisition units that where used to
record measurement data are replaced by doing DAQ via cFP

System operable by more than just the guy who created it and
knows all ins and outs

The State Chart is your best friend ! @
-~ NIDays
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New setup — system overview

Motion control

Servo drive

A 4

Servo
motor

DUT

(Hydraulic
pump
or
hydraulic
motor)

stimuli &
control

DAQ &
Status
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Profibus

E-HW

Hydraulics

64 DI
24 Al

PC

system

(HMI)

Jouiayly

Compact Field Point

48 DO
16 AO

<

Analog I/0O
&
Digital 1/0

modules
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New setup — Software overview

Motion control process HMI application
(profibus)

PC

alarm control visualize

history report
network published - i T

Shared variables % A network published
DSC :
Shared variables

[
\ \ )
EN | : A
shared variable engine

N cFP
RT application K /

\ network published
Shared variables

read write
inputs outputs

— RT | —\ Controllogic |— RT —
—/ FIFO's —— StateChart ——/ FIFO's ——

NiDays
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Windows app - User interface

opgetreden Priotiteit | locatie

Alarmen overzicht

Alles stop

beschrijving ~
maandag 26 september 2011
00:14:27
M
Meldingen Overzicht Input Beproeving Rapport generatie | IfO Overzicht

LURL

Refresh H 1 ¢|Days

LURL

‘\changeme1!SharedVarisblelibs\Digitallnlt _2_15_DI TAMNK 3 OIL LEYEL HIGH LS&. Alarms. Boolean

opgetreden Priariteit

100

loicatis

Tank3

beschrijving

Tank 3 haog niveau

09/26/2011 00:08:01 | 200

Tark3

Tank 3 kritiek niveau

Y
Yichangeme1)SharedVariableLibs\Digitallni 1 _2_17_DI TAMK 3 OIL LEVEL LOW LS2. Alarms.Boolean
Yichangemel!SharedVariableLibs\Digitallnt'1_2_12_DI PS8 BOOSTPRESS.LOW EM11', Alarms Boolean

‘changeme1!SharedVariableLibs\Digitallni1_2_ 15 DI TAME 3 OIL LEYEL HIGH L5&. Alarms, Boolean

StuursSpoeldlieset

Tark3

onvoldoende druk SpoelOlie

Tank 3 hoog niveau

‘ichangeme1,SharedVarisbleLibs\Digitallni _Z_17_DI TANK 3 OIL LEVEL LOW L5Z, Alarms.Boolean

Tank3

Tank 3 kritiek niveau

i
Y
Yichangeme1!,SharedVariableLibs\Digitallny'l I PSS BOOSTPRESS, LOW EM11'. Alarms, Boolean

Yichangemel!SharedVariableLibs\Digitallnt 1 _2_18_DI TAME 3 OIL LEYEL HIGH LS8, Alarms, Boolean

StuurSpoelClieset

Tarks

Onvoldoende druk Spoeldlie

Tank 3 hoog niveau

Yichangeme1)SharedVariableLibs\Digitallmi 12 17 DI TAME 3 OIL LEVEL LOW L52, Alarms,Boolean

02f25/2011 14:17:5% | 200

Tark3

Tank 3 kritigk niveau

Yichangeme1)SharedVarisbleLibs\Digitallni'l_Z_12_DI PS5 BOOSTPRESS.LOW EML1'. Alarms . Boolean

09)25/2011 14:17:58 | 100

StuurSpoelOlisset

oOnvoldoende druk SpoelClie

bevestig alarmen l ’

Alarm historie

NiDays
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Windows app - User interface

Alles stop

Kaoeloliepomp/Lagerspoeling

opgetreden Prioriteit | locatie beschrijving
maandag 26 september 2011
00:12:17
Meldingen Overzicht Input Beproeving Fapport generatie | T/O Overzicht
Olievoorraad Wersteleenheid
Circulatiepomp
: Temperatuur
100- = = =
B R] Status_Watercooler EME_Status
J J
H ==
80= - Gillevel Container LS7
70= i
: — - EMB_Cverload
50 - Water Melder LS9
Niveau Ok 5”'5 i i
S0 - Olie vervuiling | “rijgave_\ersteleenheid
Laag hiveau 202 .
20- - RetourFilter PS5
i3 __— Mode versteleenheid
o= > | Service klep ES1
Te laag niveau Stop Actief
Hoofdaandrijving Transferpomp Tank3 Boost-, spoelolieset Stuurolie proefstand Filterpomp Cilindertestbank
=3 =3 =3 = ==
“b\.."rljgave_Hoofdaandn_]wng . EM6&_Status . EM11_Status . EM4_Status . EM3_Status . EM13_Status
b= b= b= == ==
] ™Toerental Hoofdaandrijving - EM&_Overload - EM11_Overload - EM4_0Overload - EM3_Overload - EM13_Overload
= = = b= " =
0o Sactual Temp Mator ' EMé6_Filter_ps7 ' EM11_Filter_p51z ' EM4_Filter_PS4 ' EM3_Filter_P515 . EM16_Status
= = b= ==
a Actual Koppel Motor 'Tank vullen ' EM11_Pressure_PS8 - EM16_0Overload
— = ==
) Teartrors 'Tank leEEm Wl Evis Fiter_pes
==
Unknown I‘i?draDrive Status - MNoodstop

Diagnostic Message Indralrive

==
. EM7_Status

== ==

- EM3_Overload - EM7_Overload
=

- EM3_Filter_PsS1 (koel)

==
- EM3_Filter_PS2 {lager)

==
' Oligdruk lager
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Windows app - User interface

) PCApplication. lvlib:PCMain. vi

maandag 26 september 2011
00:14:56

Meldingen Overzicht

Systeem

Ostop

[JOpen systeem

¥l Gesloten systeem
OTankinbouw open systeem
OTankinbouw gesloten systeem
[(Gesloten systeem eigen voeding

opgetreden Prioriteit | locatie

beschrijving

Input Beproeving

Aandrijving
Cstop
Cactief linksom
Mactief rechtsom

Maximaal Toerental
1000 2| Omw/min

Aansturing

Ostop

CIElektrizch
MHydraulisch
[Elektrisch & Hydraulisch

Maximaal Koppel
1000 T Mm

O Diesel simulatie

Maximaal Yermogen
50 kW

M Geen

OlKaart 1 (VT-VCPAL)
OKaart 2 (VT-WSPAZ)
[Tkaart 3 (wT5035])
Okaart 4 (wT5036)
Ckaart 5 (50417
Okaart 6 (WT1610)
[lkaart 7 (SR7)

Fapport generatie | IfO Overzicht

Belasting 1
[15top

[ Direct
Olndirect

[l Direct & indirect

Metingen

Sample snelheid
10 % | samples / sec

Losse sensor A range Losse sensor B range

Min Min
a < | Bar u} < | Bar
Max Max
450 ~ | Bar 450 < | Bar

Losse sensor PT4 range

Alles stop
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Windows app - User interface

opgetreden Priariteit | locatie beschrijving A
zondag 25 september 2011 All t
14:54:31 09/25/2011 14:17:59 100 Tank3 Tank 3 hoog niveau ess Op
| 03/z5/z011 14:17:59 [200 JTank3 [ Tank 3 kritiek niveau v
Meldingen Overzicht Input Beproeving Fapport generatie | IfO Overzicht
— = = = FT4-FT3 —_ &-B
ol 3
3 & £ &) @ =) & |y E U 3 25
a 1 a & = I g =) = - o = m F18 + = a P4 @ Meet resultaten
= o — o b o @ i P
T @ g O O < g T a = = = [ i T T 5 0 5
~ > > o ~ x _*.: i & i
2 2 2 z z g & s 2 g 2 = 2 2 B 5 5
(=) (=) [ (=] i = = o (=) =) (=] o [ i T w ) e
450- = 450- gue=  B00- = 450- gre= B00- gre 1000 - e 250~ 2000- e 130- e S0-gge S0- e 100-gue  7S-gue  7S-gge  1S0-gre 450-gEe 450- e ‘ Start Acquisitie |
400- 400- - 400- I ISET= i2n= i 400- 400-
350- 350- S@E- 350- 00— Eo= ED= 1000- 100- 0 40- B0~ 350- 350-
300- 300- — 300- o ) ) — o0- ) _ i 50- 50- 100- 300- 300-
£00 150 30 30 60
250- 250- 250- 250- 250-
200- 200- 408- 200- 400- 0= 60- bl 200- 200-
300- 200- 400- 100- 500~ 20- 20- 40-
150- 150- 150- 40- 25- 25- 50- 150- 150-
100- 100- 2= 100- 2= 500- 5@ =ioug-= 10- 10- 50- " 1o0- 1o0-
so- so- 100- so- 100- -1500- 2= 50~ 50-
o- 0- 0- 0- 0- -1- 0- -2000- - 0- n- o0- - 0- 0- o- 0-
o | o | o | o | 0 | o | o | o | 0 | [ooo]| [ooo] o | o | @ | @ | 4 | @ |
[bar] [har] [L#min] [bar] [Lfmin] [RPM] [ki] [MNm] [har] [bar] [bar] [%a] [Lmin] [Lmnin] [Lsmnin] [Bar] [Bar]
Hand | Automatisch
Temperaturen B
=
EI\".I 1 Skuring Druk belasting A7B Druk belasting C E 'E
Toerental Hydraulisch Elekkrisch Direct Indirect Direct o . ﬁ = H
— o () ey =]
5 = = E &
0 0 0 0 0 = = o L] g
Potmeter instelling 1w00-f to0-f 100-F to0-f 100
50 > 1 kS 1 kS 1 v 1 B g g g E g
Actieve potentiometer
CperatarrUimte v l + l l + l l + l l + l g E : g

=

Toerental

Sturing Hydraulisch
Sturing Elektrisch

Belasting &/B Direct
Belasting A/B Indirect
Belasting C Direct

(o] | | | [

Stuurrichting | Linksom R Linksarn w Extra belasting [Y30] Stuurolie Spoelolie

Geen kaart Druk (V4) Druk

Indirect belasting (Y17,
| | 30D (0 2 [par 0 5B

Lk

I Proefstand
v
'
'
'
'
S
= Z
7 7
I
o
= Z
7 7
i
S
= Z
7 7
o
= Z
7 7
i Fi
&
S
= Z
7 7
I

.
=}
o
m
i
i
=
=]

Flows (¥&) Yeiligheid
| o % | Lfmin o % |Bar 20 30 0 33 40

NiDays
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Windows app - User interface

opgetreden Priotiteit | locatie beschrijving ~
maandag 26 september 2011 Alles sto
00:18:48 P
v
Meldingen Overzicht Input Beproeving Rapport generatie | I/O Overzicht
— = = - FT4 -FT3 — & -
= & E 5 5 = £ £ e o E 00
=S 2 E _ E = = = =
& & @ g 2 ] g g o - o g @ [ + = o Ak @ ‘ Meet resultaten \
< o E (8] (8] 5 E‘ E o = = = [ 1} = T E o E
= = = o x x v &
= = £ E z & : = E E E = B B g & 5 .
i —
450- g 450- g 500- e 450- e 500043 =159 squisitie I
400- 400- 700- 400- 700 nﬂ ﬂ Cursor: Koppel: (11,00; 0,00} Centresr | Flost
350- 350- 600- 350- £00) oruka (T A
300- 300- SEE- 300- o orukB(P12) [
250- 250- 250-
400- 400 Flow A6 (0T12) |
200- 200- 00~ 200- 200 oukcies) [l O
150- 150- 150- rovcurs) [l O
100- 100- 2= 100- 20 Toerental N O
50- S0- 100- s0- 100 Vermogen ==
o- 0- 0- 0- 0 Koppel ]
o | o] o | o | [ oukpst PTe) [l O
lbarl  [bar]  [Lfmin] lbarl [ okxt1 15 Il OO
oukx1z(P17) [l O
PT4 Il O
Hand | Automatisch Flow FT3 H O
E 3 Flow FT4 Bl O =
ES 2
EM1 £ s Flow FT1 (Lek)  |EANE i %
= = = 3 Sensor & - ¥ E 3
oerentsl I Sensor B - ol E g
0 Sollwert Bl O % %
Potmeter instelling = < toeren B O pb-F 100
- g E
5 = 5P Sturing E - F] :
Tn Actieve potentiometsr i) 5P Sturing H - D g
5 ‘m + E
gl) Proefstand A 5 =P Bel, Dir. - ¥ :
= g
= T SP Bel, Indir, m :
[ - | vz WE O P °
- - #-As Kanaal
0 4 1 =
. ¥-as links f-as rechts :
Stuurr] E
EDruklaag Tuerental
= Druk hoog Verrmogen s
— Clriom e g
00.0 02,0 04.0 06.0 03,0 10.0 12,0 14.0 16.0 18.0 20.0 22.0 24.0 26.0 23.2_ 30,0 32,0 34.0 36.0 35.0 40.0 42,0 44.0 46.0 48,0 50.0 52,0 540 560  0L00O.0 Flmaer Ba ola
ime:
Aukomatisch =t a g
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Windows app - User interface

opgetreden Priotiteit | locatie beschrijving ~
maandag 26 september 2011
00:20:26
v
Meldingen Overzicht Input Beproeving Rapport generatie | 1/0 Overzicht
Nieuw rapport
Rapport kop
Rapport nummer Sales order na, Qrder ikem no., Klant Dratum
s0532 E
Fabrikank Fabricage no, Reemarks
Typecodering
Graficken
B ol
450-  240- 100 -300 250 -3000 Druk A PTL) [/
sp5- 230 g B —240 ~ DrukEB(PTZ) [
220~ Smiie 230 iy Flaw AfE (MT2)
90—
400- o —220
210 - -260 -2600 Druk C (PT3) Fl Grafieken in rapport
F5- 200 B Flow € (NT3) O =
tag- 80+ -240  -200  -2400
350- 190 Toerental Eava
180- 75 =
325- oo -220 -180 —2200 Yermogen
) —EB Koppel Eava
300-  160- -200 -2000
65— ~180 Druk PS1 (PTE) O
_ 150-
s 140 60l -130  -150  -1300 Druk ¥11 (PTS) O
- =
- o140 &
5250~ S w-F - . 140 3 and Druk X12 (PT7) O =
1= = = B -130 8 o PT4 r iy .
£'225-2120- 8 50- - el
5 £ 110-§ = -140 5, =-1400 @ Flow FT3 IFl
0 100- - Flow FT4 0
- - -0 -
75- g ¥ 10 1200 Flow FTL (Lek) [~
35— -a0
150- 8O- SO0 gy -1000 Sensor A O
ps- 70 BT - Sensor B O
60- 25| gy Sollwert O
100- . ]
0= - -60 -50 -500 5P boeren ¥ A8 N 200 S g e ey Local S Mg Tempbrem s 45 pig | >
R U - -40 o SP Sturing E (]
sp- S0 . -0 P Sturing H F
- 0= o T L 5P Bel. Dir, O
- - 5 o
10 1w SP Bel, Indr. ]
0- 0- o I 1 1 1 1 1 1 1 [l 1 I I7D =1 -0
0.0 100 200 300 400 500 600 §0.0 900 1000 1100 1200 Beha O
Ui E-Auis Channel
a Time

Alles stop

Genereer rapport ‘
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Software overview

Motion control process HMI application
(profibus)

PC

: : 0
alarm control visualize VYD) 2

history report y
network published C i T l‘

Shared variables ¥ A network published
DSC :
Shared variables

/
\ \ )
Q4 . A
shared variable engine

———————_____ L ;.

RT application K /

\ network published
Shared variables

read write
inputs outputs

— RT ——\ Controllogic —— RT
—/| FIFO's —— StateChart ——/ FIFO's ——

NiDays
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Statechart Rexroth Proefstan

Tank3 CTE Reqgion

I/I:ﬂain

Circulation en
koeling

Hulpmataoren Aandrijving Belasting

Init

y v ~

CTB SuperState

Init

Startp Indralrive

Cilinder TestBank

Direct-

L]
m
FIEM3 is uit Indirect §

Handrmatig

Ak
s Aukamatisch

Active Idie Bb

Reqion Region

EME
knop

bediend
Legen

Status ab

Wacht op
Ab

LET QP! Laat vinkje bij "view as Subdiagram”
staan. Anders wordt code gemerged - = heel
groot diagram

Skopping
EM4i11

WerstelEenheid

Skart®Stop EM20 SkoringsLamp

L]
Reset Ready

Sturing

Resek E-stop
CTE

EM20 wit Lamp uit

E-Stop CTE

Storing

Actief .
TimeOut 5 H

- —{10s wacht

EME

EM20 aan Lamp aan
running
Handling LowPrio CTE E-Stop

Join_Shutdawn
]

'\l

[ Reset Ready Design Motes
2 - E-5top Handling Cilinder Test Bench {iTE) has ko be independent of E-Stop Pump-Proefstand

- Aandrijving (EM1) may never start when Yesteleenheid is active

E-Stop Proefstand

Shutdown

.ﬁ.ccepted

Reset E-stop Proefstand M=

Handling HighPrio Proefstand E-Stop
Subdiagram!

Shutting down

Shutdown
TlmeOut 95
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Statecharts

Available as LabVIEW Addon module

* Adds hierarchy and concurrency to statemachine

* Design applications at a higher level

 Generates LabVIEW code

 Runs on RT controllers, FPGA and embedded targets

THE LabVIEW CONFERENCE
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Vending machine state machine

States

1.) INIT

— initialize our Coke Machine

2.) WAIT FOR EVENT

— where the machine waits for coins

3.) RETURN CHANGE

— where the machine returns change

4.) COKE PRODUCT

— machine received 50 or more cents — dispense beverage
5.) QUARTER

— when the customer enters a quarter

6.) DIME

— when the customer enters a dime

7.) NICKLE

— when the customer enters a nickel

8.) EXIT

— after the change is returned and/or beverage dispensed,
the machine will power down (application will terminate)

NiDays

THE LabVIEW CONFERENCE
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Vending machine state machine

o money =0

) money =
return change = @. nickel money + 5

money - 50 return ‘\

money < 50
Heturn Chande
money < 50 money < 50
quarter
Quarter dispense
money == 5l

money = money + 25 |\ money = money + 10

dispense
money > 50 dispense money >= 50

money >= 5l

Exit 4 oke Produdt
money = 50

money =10

NiDays
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Vending machine statechart

@ AT

T1,2,3
Event: Mickle, Dime, Quarter Deposited

Yending Superstate

-y

Reqion Initial
®—

Counk Coins

T4
Event: Seleckion
Guard: Coins> $1.00

TG

Event: Change
Returned

Dispense

E Give Change

TS
Events; Dispensed or
iZhange Requested

27sept BE / 29 sept NL Testing high-power hydraulic pumps with NI LabVIEW (RT) and the StateChart module
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The components of a statechart

components
@ ATTH-
T1,2,3
Event: Mickle, Dime, Quarter Deposited
%\ @ Initial pseudostate
AL Wending Superstate
=-HEE
= NN
Reqion Initial N
@—: =  Transition
Count Cains State
State
T4
Event: Selection
Guard: Coins> $1.00
Region )
T6 Region
Event: Change :
Returned Bispcie.
g R TR J @ Terminal pseudostate
1=
Events; Dispensed or
iZhange Requested

NiDays
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®. Project Explorer - Vending Machine State...

9 o[ 87 W | FR -

EBX

File Edit Wiew Project Operate Tools MWindow  Help

Items | Files

= @g, Project: Wending Machine StateChart, lvproj
=8 E My Cornpuker
: Lﬂv Yending Machine Caller 01 W v
[‘} I‘fg Yending Machine. lvsc
L_g Edit Triggers and Groups... <

i [fad Inputs.ctl

: |"££l, Cutputs, ctl

i [ful StateData.ctl

I_E» CustomDataDisplay , vi
b ﬂ, Diagran. i
=3 ':q' Dependencies
‘-’..- Build Specifications

! Edit Triggers and Groups

Triggers and Groups

= Triggers
MIILL
5 Cents
10 Cents
25 Cents
Skop
Change Request
Dispense
Groups

Create Trigger ” Create Group “

Delete

Group Composition

Add

| Remove |

How this looks in the development environment

614

] ’ Cancel

] [ Help

27sept BE / 29 sept NL
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®. Project Explorer - Vending Machine State...

File Edit Wiew Project Operate Tools MWindow  Help

NS HH| X ) || &8 b |~

EEX

Items | Files

=3 ﬁ_gé, Project: Wending Machine StateChart, lvproj
=8 Q My Cornpuker
' I_gv Yending Machine Caller 01 W v
_'“ F._ag Yending Machine. lvsc
—g Edit Triggers and Groups...

[t Inputs.ctl

Eil, Cutputs, ctl

i [ful StateData.ctl

|l CustomDataDisplay vi
™ Ciiagran. i

- = Dependencies

+% Build Specifications

27sept BE / 29 sept NL

Inputs

I Boolean

Testing high-power hydraulic pumps with NI LabVIEW (RT) and the StateChart module

How this looks in the development environment

NiDays
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B Project Explorer - Yending Machine State... g@g|
File Edit Wiew Project Operate Tools MWindow  Help

S HE | s 9 Q|| 8 W | @R~

Items | Files

=3 ﬁ_gé, Project: Wending Machine StateChart, lvproj
=8 Q My Cornpuker
' I_gv Yending Machine Caller 01 W v
_'“ F._ag Yending Machine. lvsc
b —g Edit Triggers and Groups...
IEE» Inputs,ctl

Cukputs

L[l outputs.ctl <@
b [fl StateData.ctl
|l CustomDataDisplay vi
C1M Ciagram. vi
- = Dependencies

+% Build Specifications

Current Ackivity
Coins Deposited
0
hange
0

Armount Deposited

(o0

Testing high-power hydraulic pumps with NI LabVIEW (RT) and the StateChart module

How this looks in the development environment
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How this looks in the development environment

B Project Explorer - Yending Machine State... I;”E]g|
File Edit Wiew Project

Operate  Tools  Window Help
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Items | Files

=3 ﬁ_gé, Project: Wending Machine StateChart, lvproj
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- F._ag Yending Machine. lvsc

—g Edit Triggers and Groups...
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How this looks in the development environment

File Edit Wiew Project Operate Tools MWindow  Help

J
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T1,2,3

Event: Nickle, Dime, Quarter Deposited

Items | Files

= B My Computer
=" F._ag Yending Machine. bvsc
Inputs.ctl
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iil, Cutputs, ctl
o [l StateData,ctl

=3 ng, Project: Wending Machine StateChart, lvproj
I;g, Yending Machine Caller 01 WI i

X |_s=3 Edit Triggers and Groups...

.. jmll CustomDataDisplay.vi

M Ciaaram. vi
- = Dependencies

'% Build Specifications

) || &8 b |~ -
Wending Superskate
Reqion
Count: Cains
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Statechart Rexroth Proefstan

Tank3 CTE Reqgion

I/I:ﬂain

Circulation en
koeling

Hulpmataoren Aandrijving Belasting

Init

y v ~

CTB SuperState

Init

Startp Indralrive

Cilinder TestBank

Direct-

L]
m
FIEM3 is uit Indirect §

Handrmatig

Ak
s Aukamatisch

Active Idie Bb

Reqion Region

EME
knop

bediend
Legen

Status ab

Wacht op
Ab

LET QP! Laat vinkje bij "view as Subdiagram”
staan. Anders wordt code gemerged - = heel
groot diagram

Skopping
EM4i11

WerstelEenheid

Skart®Stop EM20 SkoringsLamp

L]
Reset Ready

Sturing

Resek E-stop
CTE

EM20 wit Lamp uit

E-Stop CTE

Storing

Actief .
TimeOut 5 H

- —{10s wacht

EME

EM20 aan Lamp aan
running
Handling LowPrio CTE E-Stop

Join_Shutdawn
]

'\l

[ Reset Ready Design Motes
2 - E-5top Handling Cilinder Test Bench {iTE) has ko be independent of E-Stop Pump-Proefstand

- Aandrijving (EM1) may never start when Yesteleenheid is active

E-Stop Proefstand

Shutdown

.ﬁ.ccepted

Reset E-stop Proefstand M=

Handling HighPrio Proefstand E-Stop
Subdiagram!

Shutting down

Shutdown
TlmeOut 95
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Statechart Proefstand Start EM1 transition

P Configure start EM1 in MainStatechart. lvsc

File Edit Wiew
Label
skart EM1

Triggers)Groups Guard Action Properties

Mode_Aandrijving
Mode_Svsteemieuze
12 13 DIPS10 CLAMPING DEVICE
1_Z_30_DIEM3 RUNMING
1_1_10 DI EM4 RUMNING
1 1 11 _DIEML1 RUMNING
1 1 17 DI EMS RUMNING .
1_2 23 _DIPS3 OLIEDRUE OP LAGERSPOELING | :

Zutputs, FProHosk, Mersteleenheid_In bedrijf i B
Citputs. DigitalOut. 1_4_0_D0 CLAMPING Y26 | |
Cutputs.Digitalout. 141 00 CLAMPING Y27 O |

Een aantal van deze voorwaarde ziin
"dubbel" bijw, P33 is gevolg als EM3
draait {zonder EM3 geen P33 maar
P33 moet er alkijd zijn {vldoende

P33 komtk in als EM3 draait
EM1 mag starken als EM3,EM4 en EM11 draaien

EM & maq niet draaien (versteleenbeid) okl
Aandrijving mag niet ackisf Dok "EME" en "Wersteleenheid in
- woordat systeembkeuze is gemaakt bedriif" zijn "dubbel", Misschien woor
Bls versteleenheid ackief is (¥26,Y27 of EMS actief) weiligheid (b, sensor Falen) wel goed
[ Cisable?
[ O, ] [ Zancel ] [ Help ]
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Benefits experienced

» Changes in system behavior requirements easier

Offline debugging and simulating of system

Implementation together with customer / user

Statechart diagram is readable for other engineers
* Quick overview state of system when online debugging

Self documenting

THE LabVIEW CONFERENCE
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Resources

LVUG: LabVIEW State Machines & Statechart Module
http://zone.ni.com/wv/app/doc/p/id/wv-417

LVUG: Programming Guidelines and Techniques for the

Statechart Module
http://zone.ni.com/wv/app/doc/p/id/wv-449

Frequently Asked Questions for the LabVIEW Statechart Module
http://digital.ni.com/public.nsf/allkb/06B32542713158ED862573A700830B28

Stay in touch
http://nl.linkedin.com/in/vitech JeffreyHabets
Ll nttp Y NIDays
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Shared Variable Engine
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4, SVE records
the value
change and
publishes the
new value fo all
subscribers

T~

SVE

a®

Variable 1 ; .

My Computer

1. “Variable 1" iz
deployed lo
My Computer
where SVE
service hosts if

Testing high-power hydraulic pumps with NI LabVIEW (RT) and the StateChart module

5. Value
change is sant
o all
supscnbem 6. Value
using NI-PSP changs is
/ received and
read
e NI-PSP e
e “tee..... Client /
'+'-'-_+' - i
o aariablel :
RT PXI Target (10.0.40.43)
NI-PS
3. Value “‘».* The SVE
change is sent ‘client” is part
to SVE where iy of the internal
"Variabla1" is Y implementation
hosted using 2. Value is % of the variable
NI-FSP wn:.ﬁen fa Y reference
protocol Variable1™ % cjignt -
h Ravariable1 |, ——

RT PXI Target (10.0.40.42)
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