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Speaking of the SIN Control System, we can 
summarize its properties, The System is 
modular and based on: 
- Control computer (controi room) 
- Operator's console computer !ccntrol rnoml 
- Private man!ial setpointsettings connected 

to tna RITAI! (control room and llocal) 
- ROAU-System (parallel time/address divi- 

sion multiplexing) 
- Stanoard Control Components (local cnn- 

netted to ROAD!. 

I N ‘I- H 0 U 9 CT I I) N 

After initial studies, we began the design of a 
"computerized" control system in 1':7:1. This control sys- 
ten should represent for us in a technical and economical 
way the ,nptimum solution for an accelerator to te put in- 
to operation in 1973/74. 

Tke physic31 strticture ?f our accelerl:ltor - two 
isochron cyclotrons in series - and the layout of experi- 
mental areas could he described from the control ooint of 
View as a number of controlled parameters (over 3001, a 
nlJmhc?r l:)f meaSUr?d ValU2s [over 5[1U) and controlled sta- 
';tis con,ditions [over Z"uO01. All of these signals are re- 
mctely lccntrolled from a central control, located in the 
operations buildinK, requiring cable connections from 30 
to 5110 lneters in 1enEth. (Fir. I) 

Since most of the oower supplies are SCR [silicon 
controlled rectifier) - controlled and the RF - polwer 
stazes are several hundreds of kilowatts, tne noisa level 
was at #a level that made the transmission of the precise 
analog signal very dicficult. 

The control system has been built up around the 
control computer (IEN-18133 32k 3 DISK-Urivesl (Fig. 21. 
The control computer talks to the operator over a conso- 
le computer system (interactive-display/push button/ 
thumb-wheel-switches. etc.). 
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512 L.J. BESSE 

Tke control electronic are placed “locally”, near 
the decelerator components, The use of home developed 
standard contrcl components such as Setpoint Reference 
Lrits, AZC's, Scanners, Di,yital/in/out-units, etc. witn 
v a r i Cl u 5 3cr:lIr<3~y classes 471 tlOuJ.5 OflE! to h?VfZ ii preat dci:.ll. 

of uniforl-iity in the equipment, economic spare parts oe- 
pot and reliable operation of the sccelerator. 

Pll 0: tnese components are connected to the cer.- 
tral control by such money saving orinciples as line 
shartzd transmission. 

The signal transmission system called RCJALI (Rapid 
03eration ;-ind 4cquisition [lataway] insures safe informa- 
tion flow for both control + monitor information. The 
system is completely mndular, using only professional 
prade components, biro-wrap ant crimpin? techniques. T P e 
transmission lines knave been designed with balanced 
tplisted pairs and acditionnal galvanic seperation between 
local st*3tinns to ersure reli,3tile operation even in ;i 
vcr\j qFr,ressive environment (noise, earth problems). The 
93Ab-transfer consists of 16 Data bits + 11 P,ddress aits 
and 5 '*lode hits [Subfunctians). The time sequencing fnr 
aach Ijata transfer is as *iigtl as IO - 211 microseconds. 
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514 L.J. BESSE 

,A complete set of standard control components, have 
been cj~velopezl such 3s 

i SETP3INTHEFERENCES (1U-3, 1C 
ii DIGITALVOLTMETERS (10-3, IlJ 
iii ME^LHANICAL SCAN?iEK [I32 INPL 
iv L;IGITAL UIJTPUT RELAY-DRIVE:H 
V DIGITAL ITJ/OLIT-F,4ST [TTLI 
v i I7 A PI A c INTERFACE 

-4 
, 1f3-5) 

-4 
TSi 

10-5, 1u-6) 

(15 hits) 

l?y medns nf the anove cnmponents the contrcl ComF;lJ- 
ter can handle remotely anythinp; interfaced to ths cen- 
tral control. 

-The accuracy and the speed of these components wcrc 
devf~ln/3eld t3 r.over ttie fJl? range of azce1erator CJties 
[field + r.f. parameters, heam handling, beam nhsertia- 
tion, etc.). The Cnmponerts are galv,2nic isolated 
(2 70!1 V =) snd shielded against capacitive transients. 

i! 6' ,f ill I? i3 any ccnponent becomes operational, it will 
be tested on 3 signal transmission check-line. The con- 
trol computer will sand and receive digital :est patterns 
3nd hii1 print out automatically any ",rouhle. 

The mecqanlcal construction is based on the 19" 

r3ck system and plug-ins tiith 3 units height and 18" 

death. 

Fig. '3 STANOARLI CONTROL COMPONENTS 




