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Abstract 

This paper presents the status of the Moscow 

~e501 ;'aztor-y first stage exper1menta! area control 

svstem (CS). A brief 11st of beam transfer lines 

technologlc<~l and dlaghostlc equlpment and its 
interfaclnij ?!I tl-e process computers is given. The 

first results cf the maintenance of con5tant current 

suppliers with multi drop bus lnterfaclng are 

mertlored. 

Introduction ----- 

lhe main purpose of CS 1s to provide an 

efflclent and flexible means for setting up the devices 

which affect the beam parameters and make appropriate 

correctlo"s to the lnltlal 5ettifVJS. Finally, the 

systFT mc\st mun1t.w tile healthy of all components and 

automatically correct for lnopera:1ve devices, tf it is 
possible, or at least notify the machine operators of a 

fa1 lure. 

The CS's tasl 1s especially demandlny because 
of a large Inumber of devices that affect the beams and 

a larye number of e::perlmc,ntal fxilitles that utlllze 
beams. Fur-ther- , the cs must not only work 

flawlessly,lxlt it must allow for the rapid development 

and testing of new or upgraded algorithms I” order to 

ma!Imi;e th#e experimental facllltles performa,lce. It 1s 

very important to reduce the failure rate of the CS for 

~~~:perlmrntal 3rea with beams of the act’-Ial lntenslty. 
At this way we started to construct the CS from 

the choice of the interface between Jracess computers 

and equlpmel,t. The -equlrements to the equipment are: 

- the analcg set paints and actual monltored ValUes 

would be transmltted in a digIta form; 

- the llnl. tc the equipment must be cheap as far as 

It 15 possible; 

- tt1e 11r1k nu5t f,llflll the requirements for the 

control of a simple equipment by command/response 

orders and have a transfer capablllty for driving 

rntelllgent subsystems by "message command"; 

- speed, mInimum bit overhead for synchronl:ation, 

low error characterlstlrs; 

- large common-mode reJectior and matched COupllng 

transformers; 

- ve"dor support for protocol chips. 

These are the reasons to chotce the multi drop 

LILS llle NIL-15538 Chat 1s used widely nowadays for 

industrial applications and accelerator control. 

Multi Drop Hus Instrumentation 

and Contr-ol Application -- 

The first operationai l”stallatlon of the multi 
drop bus at our Institute was made in 1089 to control 

large regulated current power suppliers for the 

quadrupole magnets field measurement set. Design and 

constructlnn of this set served as test-bed for the 

final validation of the hardware implementation of the 

multi drop bus. Multi drop bus controller (RC) in 
CAMAC, and Remote Terminal Interface (RIT)build in 
power supply have been designed and produced by the INR 

equl pment plant. 

Two kinds of Protocol Cheaps have been tested 

and are now in use: 
.- 5t3w3; Malv:llestrr R1phase encoder-decoder with 

ser la1 Inputiuutput to tile relnote terminal loq1c; 

- 58GVGb which provides in addition the “dill 

protocol handler and parallel input/output to the 

remote terminal logic. 

The second mbltl drop SC was deslyned for IBM 

PC/XT/AT computer. 

All deelgned and manufactured experimental area 

technological equipment have slmpltfled SldVi? only 
multi drop btls RTI tinlts IL‘I. These are: 

- various kinds regulated constant current power 

suppliers for magnets; 

- custom exhaust units for vacuum system; 

- residual gas spectrometers for vacuum control. 

r? serial crate controller in CAMAC has been 

designed to connect the remote beam dlagnostlc node to 

procens completers. The bit rate is 1 ilbit/sec, and 

complete transaction time of about 65 klsec are achieved 

for 16-bit data transfers over cable up to 1000 feet 

long. 

Transfer Lines beam 3laqnostir --_---_.-. __--.-- ..-. .- -_--- 

Transfer lines beam dlagnostlc of MMF 

experimental area consist of : 

- 15 magnetic beam position and intensity monitors; 

- 12 electrostatic pick-ups to provide the testing 

of proton beam position at lnltlal IOW :ntenslty 

beam transfer; 

- 15 beam profile monitors; 

- 20 Ionization chambers to provide the beam 1OSSS 

measurement. 

All these units, e::cept beam profile mOnltOrS, 

have been designed and constructed. 

There were difficulties to design the wide 

dynamic range radiation resistant beam profile monitor. 

A harp detector with ceramic baard is designed now. 

Magnetic and electrostatic pick-ups and harp 

detectors electronics are dlvlded Into to parts: front 

end electronics placed near detectors and standard 

CANAC packaging of other partof data 10gg1ng. The 

ionization chamber current 1s Integrated an long 
interconnecting cable and processed by remote CAMAC. 

Power Suppliers Kalntenance 

The MMF experimental area magnets require about 

200 power converters for supplying currents to various 

types of magnets: focusiny/defocuslng quadrupoles, 

correcting quadrupoles, etc. Their power ranges from 

li,W to 200kW with current up to 1000 A at 1;0 V and 

down to a few Amperes at 50 Volts. 120 large current 
(1000 A at 220 V and 500 A at 115 VI power suppliers 

with multi drop bus interfacing have been manufactured. 

The same power suppliers are used at the magnets 

construction site for performing the field measurements 

of every experimental area magnet. Maintenance of these 

suppliers shows that the message fault is about l/10 5. 
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