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Control systems at ScandiNova

IN OUR PRODUCTLINE WE
HAVE..

e Two different controlsystems
* With some similarities

ScandiNova



Control systems at ScandiNova \ MK.IV or Loranga

M&E-SERIES

* CS name: MK.IV or LORANGA
* Hasa GUI

* One controller*

* High performance

HwCtrl

| %ﬂodbgg
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WE DO SOME HYBRIDS

e A mix of the K and the M-SERIES

Wave guides / Circulator /
|__Directional couplers / RF-window
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K & PG-SERIES

ScandiCAT (because its based on EtherCAT)
Multiple nodes

High performance

Modular/flexible

ScandiNova

g

Microsoft’
=

Wmdows

Wodbus

TEP



Control systems at ScandiNova \ ScandiCAT

SCANDICAT

e Signal interface on the sides
(inside covers)

* All inputs / outputs are handled
by an SSM

ScandiNova
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Control systems at ScandiNova \ ScandiCAT Software

SCANDICAT SOFTWARE

« MSM & SSM’s ]

A Trig units ramped up/on/ready g.iSteteTarget < Trig Units ramped uplon/ready g_iStateTarget < Trig
v
TrigOnReq TrigOfiRey TrigOnReq TrigCReq
) (11} (12) {11}
T T
g_iStateTarget > Hy All Trig units ramped down/afiinteriacked tate Target > Hy Unit ramped dewn/off

___ |State

| r‘ i g Re q AN Hy units ramped uplon/ready g_(StateTarget < Hy Units ramped up/an/ready o_iSteteTanget < Hy

1 TrigOffReq

g_iStateTarget > Stb All Trig!Hv units ramped down/cflintedocked _IState Target > Sto Unit ramped down/cfl

— — _reset__ o
- -Stbintrik ; (5
\% 5 -
dy

o

Stislntrik

All Sty units ramped up/on/ready 0. FitalaTanget < S Unit ramped up/onrea o iStateTarget < St

HvReq | .
HVOffReq

g_iState Targetl = OfF All units rampad downiaflinteriocked G_(StateTarget = Of Unit ramped dewn/ef
Hvintlk \ - | _—
[%] =1

Stb The state transitions of a Master State Machine with four The state transitions of a Slave State Machine with four

states. states.
StbReq o
StbOffReq
Stbintlk
Off
Init

The relation between master and slave state machines.

ScandiNova
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SCANDICAT SOFTWARE

* MSM & SSM’s

Sthintrik T Stbinirlk 3
Hulntrik i Hulntix 39|
Triglririk ) P’ Trigintrik

* Warning it something blocks next state u -

Unit ramped down/off

g_iStateTarget > Hy All Trig units ramped down/offfinterlacked

| 1) |
» reset,
% " kv
Sl -
———Hylnts——— — o)

| Hulntrik * 1
AN Hv units ramped uplonready g_iSiateTarget < Hy Units ramped up/an/ready g_iStateTarget < Hy
] )
T o
|
g StateTanget > Stk All TrigiHv units ramped dewn/efiinterlecked G_iState Target = Sto Unit ramped down/ofl

— »
i Iml o
- -Sthintrik: .

'y Stsintrik [}
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g_EState Target = OF All units ramped downleflinteriocked G_iStateTarget > Off Unit ramped dewn/afl
The state transitions of a Master State Machine with four The state tr
states. states.

1sitions of a Slave State Machine with four

-
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The relation between master and slave state machines.
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SCANDICAT SOFTWARE

* MSM & SSM’s

Sthintrik T Stbinirlk 3
Hulntrik i Hulntix 39|
Triglririk ) P’ Trigintrik

* Now imagine that the TargetState is... u Eoa

Unit ramped down/off
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The state transitions of a Master State Machine with four The state tr
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1sitions of a Slave State Machine with four
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The relation between master and slave state machines.
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SCANDICAT SOFTWARE

* MSM & SSM’s

* Now imagine that the TargetState is
raised to StandBy

i Fab

ScandiNova

Stbintrik Trig
Hvinik (13)
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The state transitions of a Slave State Machine with four
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The relation between master and slave state machines.
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SCANDICAT SOFTWARE

e SSM’s

Stbintrik Trig Sthintrlk o
wintrik Hulntilk ;
Lil i L — I . Trginkrik {13)
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The relation between master and slave state machines.
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SCANDICAT SOFTWARE

* SSM’s
* At Trig...

Al Trig units ramped uplon/ready g_iStateTarget < Trig g_iStateTarget < Trg
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The relation between master and slave state machines.
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Stbintrik Trig Sthintrlk Tre
ik v Intri: ;.
( T
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The relation between master and slave state machines.
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Stbintrik Trig Sthintrlk Tre
ik v Intri: ;.
( T
Al Trig units ramped up/on/ready g_I5tateTarget < Trig Units. "a'naed up‘on/ready g_iStateTarget < Trg

* SSM’s
* Analarm is generated

. Th e m O d u | ato r i S i m e d i ate |y S et to t h e g_iSrmeT.nrg-k > Hv AII.Trg units r.‘lmolﬂld:\un.g"-' Meriacked G_State Target > Hy . Unit ramped down/off
state below the active interlock B ] |
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I I \
I |
_resal__

[ ] 1 ;
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The state transitions of a Master State Machine with four The state transitions of a Slave State Machine with four
states. states.
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The relation between master and slave state machines.
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Stbintrik Trig Sthintrlk Tre
ik v Intri: ;.
( T
Al Trig units ramped up/on/ready g_I5tateTarget < Trig Units. "a'naed up‘on/ready g_iStateTarget < Trg

e SSM’s

* Problems further up will be detected
b ut Wi I | n Ot affe Ct th e OVe ra I | Stat u S o_StateTarge1 > He AII.Trg urits ramped down/offinriocked g_iStateTarget > Hy . Unit ramped dewn/eff
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~————————Sibintrik: i i
———Hylnts——— —+ Sibintrik — @
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¥ ¥
HvOnReq HvOHReq HvOnReq
8) (04} 8)
r T T
|
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The relation between master and slave state machines.
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SCANDICAT SOFTWARE

e These are the different

WES on a CX2030

softwares/controllers VB.NET
GUI
A
ADS
\ 4
ADS Modbus
server [ADS» server
TcPlc T
Runtime TeSystem
< DMA » Manager
+
ECﬁT
SPI
| T T T ! Y '
1 1 ] | II
HIU TIU
CCPS SU DIGI RFDIGI Standard
ET1816 ET1816 ET1816 ET1816 /O
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SCANDICAT SOFTWARE

e Central PC

WES on a CX2030

VB.NET
GUI i3
(LN
-
* l.ini
ADS 5k
' &
ADS Modbus -
server [€ADS®» server 7 .
=== TcPlc
@vv|‘;, b Com.. » CXL800-0401-0009+3.8.. » - [ 4] Runtime TcSystem
Organize - Share with » 4= - E] IZEZI < Dm Manager
i Mame . i
4 J_J_Lihraries | Mbus ECAT
> j Dl:ll:l.-JmEntS | Perflogs | SPI
@ Music J Program Files l l l l l l + l
= Pictures PrograrnData L L ] ] ]
» B Videos | ScandiCAT Backup = : : ' HIU TIU
L ScandicAT FRoAs CCPS SU DIGI RFDIGI Standard
418 Computer | ScandiCAT GLI ETI816 ETI816 ET1816 ET1816 /0
*EJ Cx1800-0401-00C . scandiCAT Manuals
’ v M200 MA1403- (D | ScandiCaT PLC
; TarinCAT it
=*=‘i_i Metwark | e = b
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SCANDICAT SOFTWARE

 NET Graphical User Interface
e Locally installed
e Can also be accessed via RDP

Ti mes tamp Trigld
230472020 09:20:106:219 0

WES on a CX2030

[F=3 EoE >
- TcPlc
@le | CAScandiCAT GURContents] >[4} . TcSysterg
Runtime
Organize * Include in library = »» == ~ [ IZ:E}ZI < DNIA > Manager Scand
& Downloads & Name - 4 a @

2l Recent Places . PersistentGuisettings

. SettingsBackup

3 Docurnents
rJ"- kusic
= Pictures

B videas

M Computer
% C¥1800-0401-00C
- M200 M1AD3- (D

t-‘l_i Wetwork

- 4

ScandiNova

| BventlogClearTexttxt

_ MatrixConfigtd
| VersionInfo. e
=) ADSariableScanC

=] BackupConfig.rml

m

onfig.xml

= DigitizerConfig.xml

=) Guilayoutxml

=] PlcCommConfig.xml

=] PlchodelConfig.sml

=] Resourcexml
m

CCPS
ETI1816

SU
ETI1816

i Libraries | Bventlog.bxt l l l l g D34A

DIGI
ET1816

RFDI
ET18

42V OA 00K/
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SCANDICAT SOFTWARE

* ADS = Automation Device Specification WES on a CX2030
VB.NET
. . GUI
* Handles all PC-internal non-realtime
communication 0
v
ADS Modbus
server ADS®» server
Windows NT/2000/ | TwinCAT system | |
XP programs
= - * TcPlc
_ . TcSystem
i (S Runtime Manager
Vté ++, Delphi: — configuration < DMA a &
grggrams i mﬁzﬂng +
ECIAT
SPI
TwinCAT AdsOCX l l l l l l + l
Messef:e router : 1 I I ; l : | : 1 HIU TI[J
CCPS SU DIGI RFDIGI Standard
Message router ETI1816 ETI1816 ET1816 ETIR16 /O

ADS interface

System manager

ScandiNova
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SCANDICAT SOFTWARE

* The Modbus-TCP server makes certain
: _ WES on a CX2030
variables available for external control- VB.NET
systems GUI
X
ADS Test
* Handles PC-external non-realtime v client
: : ADS Modbus
communication
server (€ ADS server
a2 ScandiCAT Madbus TCP client ===
Modbuz config file: o /Mbus/S candiCAT ModbusT CP.sml TCPIC
IP address: 127.0.01 e = — [ - letime TCSySteln
Undate V| Auto update  Interv. EI@ < Dm > Manager
| Auto update lists e _ X
oategisens @le CaMbus\ScandiCATMadbusClient1 6 - | 44| %
Eta'“' fize'" ZZT;Ddbuspmmud Organize = Open MNew folder = -~ @ Exben’mental Physics and Industrial Control System (EPICS) :
1 1 .gp_ikodbusProtocolR . ~ s mi
2 1 SQFT_SIowCaII.IFB_EHtE k= Plictures Mame l l 1oc I JIING HERE
3 1 .g_iStateRead R
4 1 .intatusBits E Sl |%| Modbus.dll =) 1 19¢
[} 1 .gp_itcoesslevel T
: el =] ScandiCATModbusClientConfig.nl CCPS SU DIGI 0 SalELySystan
M Computer : ) ) ==
S e e — | SrandiCATModbusClientDIl.dll IoC | Cooling system
Holding registers: £, cxasnn-n401-00c — _ : ET1816 ET1816 ETI81¢€ S
Stat.. Size.. Name 200 M14030 D3 B ScandiCAThModbusClientExe, exe 10C Power distribution system
10 1 $A_SlonkalIFE_ExG - 1L ScandiCaThModbusClientExe, exe.conf
.g_iStateT argetRem = —
2 1 .g_wCormmatdBitzF e ) ﬂh*‘ - ”u_._._- ER. l -
] E‘v Metwrork IIF]‘: 1.’* .lu_._l_.n_:__ _._l -
Edit value: - |4 1 3 I IOC‘:* Strange stuff
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SCANDICAT SOFTWARE

e Soft-PLC WES on a CX2030

e Runs side-by-side with Windows VB.NET
GUI

* Only programmed/manipulated by

- )
ScandiNova g

ADS Modbus
server |4ADS®» server

- TwinCAT PLC Cantrol - ScandiCAT. pro - [SR_FastCall (PRG-ST)] CEX
Wl Fie Edit Project Dnsert Extras Onine Window Help =

Bl sl S R ER L R

-8 X%

= . D001] FROGRA SR_Fasical P TcPlc i
~E O =[S0 : TcSystem
- 2| FBRFUN) PINT: Runtime
- E] F_CheckDigidmay [FUN) IFE_Cicps :FE_Ccps: -
- 5] F_lSaminteriocked (FUN] IF8_Switch FE_Gwitch: DMA > Manager :
Lin [FUN] ﬁ :}Flar k. : Ilfﬁ IEas:IIanr; U - CoHTwinCAT
8_Fastihy |_Fasthly:
IFB_FastDigitiz :FE_FasiDigitizer, 1
Someirnl. - IFB_ TimeAndid - FB TmeAndid % Lbout TwinCAT.. g + o . 0 —
=) F_scakPessas | e TR AT e i rganize v pen w 1== -
=] F_SealeR FUN) e . * ="
5] FUrScale (FUN) O01[IF SystemTaskinfoAn(2] frstyce THEN = Log Wiew ECAT )
'E] FB_CaER [FE) Init() .
1 ﬁrﬁ_fow[.—m B system Manager | e=| Pictures i Marme
=] FB_DigCharnelPararm [FE) A . L .
_ 0005 FB_TimeAndld]):
FB_FrgeDovmioed [FE] D008|\FE_Cops(_ivalOfisatindex = IFB_Switch iCurvoliRangaindex, i_xRaset:= $ E PLC Control lse.0 l l l l E Wideos Adslpi
FB_FieadFle FB) 1 1 | 2
F8_WaveRead [FE) BO0E|IFE FactTankl: . . . 1 ]
s4tCall PRG) ol rD:'J Realtime Settings l Bont
001 0/IFB_FastDigitizar(); B
D01]FE_Fastoanly Rauter 3 CCPS SU DIGI RFEDIGI M Cornputer ChE
E[Z] SF_SluaCal FRG) ar
(g st System R ETI1816 ETI1816 ETI816 ETI1816 s CX(1B00-0401-00C Driver
%‘I \.-ent_ 0015fmstTime = SystemToskintodr[2] InstExecTime:
2n o , w1200 M1402- (D:
) InalRessPuse d Ewventlogger
= : » F
. 5 kS ettings F'LC . =
- [B] StetusBis ding library CATWINCA TV B = | Inf +
wikePessistentDlatba w i librane TATWINCAT LB - AT STEm
< > ding libran: CATWINCAT\PLOALIB 0% Properties *E NEt'l.l'l.l'l:lrk
" 5] POUS[™S Data . | S visua. | 52a Resn. ] i ' ' 2wl Lrop Io

I

- 4 I

i €2)
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SCANDICAT SOFTWARE

e TwinCAT System connects the PLC WES on a CX2030

runtime with the I/O VB.NET
GUI

ADS

ADS Modbus
server |4ADS®» server

. ScandiCAT.tsm - TwinCAT System Manager
Fie Edit Actions View Options Help TCPIC
DSwH HE ey HR D 2 =Qew%e €0 2 _ TcSystem
* = PLC - Configuration Al Name Type Size sAddr... Infout | User... Linkedto RUl'ltllTle M
= 1f0 - Configuration | ¥ . T utpu JowCall, ignalCo... anager
= 89 /0 bevers Bivaiow X ol 01 Im4i Ot 0 SR SowcalFosgndce.. < DMA g
= 7= Device 1 (EtherCAT) #HLRED X BOOL 0.1 15942 Output @ o7 Sl vER il
== Device 1-Image | Filament time ¥ BOOL 0.1 15943 Output 0 ? About TwinCAT...
== Device 1dmage-2 | | $LTRIG time X BOOL 0.1 15544  Output 0 - +
-I- Device 1-Image-Ii ‘tOumutG BOOL 0.1 1594.5 Cutput 0
®loutput 7 BOOL 0.1 1594.6  Output 0 = |
.lOutputS BOOL 0.1 1594.7 OuEut 0 = LogView ECfA&T
: B systerm Manager ‘ SPI
— I_lj Term 43 EEHIEDD} BE FLC Control l l l l l l + l
— | 1 ! ] ]
Lk Term 3 EEHIEE]-:I 05 Realtime Settings 1 ' l ] : ] HIU TIU
+- & InfoData Router g CCPS SU DIGI RFDIGI Standard
ETI816 ETI1816
£ Box 4 (DIGI) System R ET1816 ETI816 /0
o »
K] Box 5 (RFDIGI)| . L
¢ +-51 Box 6 (CCPS)
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SCANDICAT SOFTWARE

e EtherCAT is fast & deterministic

WES on a CX2030

VB.NET
GUI
A
ADS
v
ADS Modbus
server [€ADS®» server
TCPI(_: T TcSystem
Runtime
< DMA » Manager
*
ECAT
' SPI
I S| SR S|
] | 1
HIU TIU
CCPS SU DIGI RFDIGI Standard
ETI1816 ETI1816 ET1816 ETI1816 /O

o
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SCANDICAT SOFTWARE

* CCPS (Capacitor Charging Power Supply)

WES on a CX2030

e FPGA based VB.NET
GUI
A
ADS
v
ADS Modbus
server [€ADS®» server
TCPI(_: T TcSystem
Runtime
< DMA » Manager
A
ECAT
' SPI
' | vy Y !
1 1 ] | ; |
HIU TIU
CCPS SU DIGI RFDIGI Standard
d ETI1816 ETI1816 ET1816 ETI1816 /O
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SCANDICAT SOFTWARE

e SU (IGBT Switch Unit)

WES on a CX2030

VB.NET
GUI

ADS

ADS Modbus
server |4ADS®» server

TCPI(_: T TcSystem
Runtime
< DMA » Manager
A
ECAT
' SPI
I Y !
1 1 ] | ; |
HIU TIU
CCPS SU DIGI RFDIGI Standard
ETI1816 ETI1816 ET1816 ETI1816 /O
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SCANDICAT SOFTWARE

* DIGltizers

WES on a CX2030

e One for CT&CVD VB.NET
GUI
* One for RF (can have many)
A
ADS
\ 4
ADS Modbus
server [ADS» server
TcPlc T
Runtime TeSystem
< DMA » Manager
+
ECﬁT
SPI
b 'y v !
. : HIU TIU
CCPS SU DIGI RFDIGI Standard
ET1816 ETI1816 ET1816 ET1816 /O
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SCANDICAT SOFTWARE

e Distributed Beckhoff modules are used WES on a CX2030

for periferal I/O VB NET
GUI

ADS

ADS Modbus
server |4ADS®» server

TCPI(.: T TcSystem
Runtime
< DMA » Manager
o Y
s =" . ECAT
: SPI
N Ay | ] ] ! v I
] | 10y . 1 ] I | : ] ]
._ Al | HIU TIU
ez . & CCPS SU DIGI RFDIGI Standard
= ET1816 ET1816 ET1816 ET1816 /0
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SCANDICAT SOFTWARE

HIU (Hard-wired Interlock Unit) WES on a CX2030
Non-software logic VB.NET
CPLD-based monitoring oul
Protecting the Klystron AT)S
”SEL” cycles through I/O status using LED’s v
) ADS Modbus
Optional server [€«ADS® server
TcPlc T
Runtime TeSystem
< DMA » Manager
+
ECAT
I A S S P S
1 ! | | i TIU
CCPS SU DIGI RFDIGI Standard
ET1816 ET1816 ET1816 ET1816 /0

J4:PSU  J5:TRAY J6:EK J7:IPCL JE:IFCE J8:3 6-—"1‘ lud———-- T13: 24VDC

Dl Eﬂﬁﬁﬁﬁ ) oEe =l
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SCANDICAT SOFTWARE

TIU (Trig & Interlock Unit)

WES on a CX2030

<ns RMS jitter VB.NET
~1us to interlock pulse GUI
CPLD-based (hard-coded) A?)S
8 Green LED’s=0K, 1 flashing = Trig v
ADS Modbus
server [€ADS-®» server
TcPlc T
Runtime TcSystem
< DMA » Manager
+

EC |AT

S " | W

. |I | | 1 ] 1

HIU TIU
CCPS SU DIGI RFDIGI Standard
ET1816 ETI816 ET1816 ET1816 /O
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SCANDICAT SOFTWARE

 Hard-wired/ IR
e CPLD-based monitoring

<+—»Filament power supply
<+«—Waler flows
<—»Solenoid power supplies
<+—lonpump power supplies
<+—Klystron temp [Switches

i terminals | 1
] o—— Extinterlocks—p

0 K Or if neccessary another HIU can
<« ————}perator key he linked for extra circuits

CCPS #1 (in this case the operator key is

> CCPS #9 connected to the slave)

a—® CCPS #3

a——» CCPS #4

= SU #1

> SU #?

a— S #3

a—> SU #4

= nc

="

@—— Customer trig—

& status

TIU4 [master]
TIUT TIUZ TIU3 HIU

— j:! SU #5
+— SU #6
> SU #7
> 5U #8
== DIGI
T RE-DIGI

1 1 L X ¥y v
1 1 |

1 1 ] 1 1
HIU TIU
CCPS SU DIGI RFDIGI Standard

ETI816 ET1816 ET1816 ET1816 /O
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