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Magnet Power Supply as a Network Object

S. Cohen and R. Stuewe

Las Altwnos Nu[ional bbora[ory

Ins A.lames, NM LISA 87545

Abstract

Magnc[ power supplies with cm bcddcri
microproccsscrr conf.rols arc being inslallcd in Lhc km-lines
of lhc Iincar accelerator and proton storage ring al LAMPF.
Using an RS422 link f.hcy communicaf.c wifh Urc accclcratcrr
ccm~ol syslcm du-ough a ~rrninal server mnncchxl 10 tic sitc-
widc DE’Cnc( tra~kbonc. Each supply is, for all intcrws and
purpo=s, h nclwcrrk objccl, The controller has a urmmand set
of over sevcmy-five Lhrw-ctraracter ASCII conwrrl and rmd-
back instructions, Strategies for choosing [hc appropria[c
conf.rol protrxol and fhc process of imcgrating ticse dcviccs
inlo a Iargc accelerator con~ol systcm will k pnxcnlcd.

~. INTRODUCTION

Magnci power supplies wi[h cm bcddcd
microprocessor conhol.i arc being inslullcd al Lhc Clink)n P,
Anderson Meson Physics Facility (LAMPF). The LAMPF
Conlrol Syswm (LCS)[ I ] inlcrfacc for tic supplies musl be
designed so lhid all existing applications fhm need k) acccm
power supply con~ol channels remain unchirngcd, Conlrol
information W ltrc uni L$ can originalc from lhrcc sources; the
front panel of WC supply, a rcmolc ptincl which can be
mounted fhousanr.ls of fca from the supply and an RS.422
ASCII uplink. Conncc[ion 10 [hc nccclcra[~r”control sys[cm is
‘dwough lhc uplink. Power supply control pro[t~ol consisLs of
scvcn[y-(ivc ASCII commands, Only n htindful of [hcsc

‘ insfruclion~ need Lx known to [hc 1,(’S for r(~[irw udjus[mcrr[s
und conlrol. Th: rcmtiindcr m-c in[cmlcd h-rrpower supply .sc[-
up und Lroublcshootirrg,
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‘llc.sr supplic.s arc mom appropriately termed magncl
cent.rollers. They appr to tic LCS as an intcgralcd current
source and clccfromagnct combination. In f=t, kcy interlocks
from tic magnet fhcmsclves arc auzwhcd to and monilorcd by
tic supply. For example, a water over-tcmpcm[urc f.rip from
[hc magnet will cause lhc supply 10 ramp off with no
imcrvcn[ion from drc accelerator conwol systcm. Some
supplies that wc arc installing prrwidc n cr.rrrcm of l(KNl
Amperes al 500 Volts inlo a one Henry induclivc load.

RcgulaLion is onc part in Id. Power supply control is
signik.anlly mm-c complex lhan just “on” and “off.”

11. RS-422 INTERFACE TO THE LAMPF

CONTROL SYSTIM

In tic pas[ wc have irucrfacul .scnal communication
dcviccs to [hc LCS using cilhcr a CA MAC serial
communications module or a conncdion (0 Icrminal server.
Wc chose fhc Iaucr for dris Ialcst serial dcvim.

Asynchronous serial communications r.sing CAMAC
is Mcompromiw. zr[best. Using CAMAC modules for serial
communica[icm involves another Iaycr ~f in-houw sof[warc
Ltrat must be drvcloped. Scnal communications mcrdulcs O(
cliffcrcnt Iypcs mrno[, in gcncrul, bc imcrchangcd wilhoul
.soflwarc nmdihcmions, If tic location of (he supply rquirr. ~a
CAMAC crilc m he Iocalcd some disumcc from iLs conLrol
compu[cr then u .scrial highway weds (o be used LOcxlcncl tic
CA MAC bUS. rhis a&’s uno[hcr dam bus Wa[ must be
mtiinlaincd.

Tcrmirrtil server proIMx)l is ulrcady intc[:nrmd into IIIC

l,CS compulcrs’ V MS or VA XEI.N opcniting systcml’l]; m)
addi[iorw! drivers or o[hcr spcciul inhx[wc software neul be
wril~n. Tcnnlrrid wrvcrs cun be attxhcd anywhere along WC
existing control sys(cm’s cd’rcrrw twckbonc dm! runs lhc Iincar
accclcmmr’s hulf-mile Icngth. Our cxpc-icncc using lhc
icrmimrl servers has shown [hut lhcy rm rcliolllc and arc
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]][. EMDE[MXD CONTROLLER SOFWARI;

DEVELOPMENT

7hc soflwarc for Lhccmbcddcd umtro]lcr w~s dc.$igncd
and written by the prrwcr supply vcndor[ 3 ] using our derailed
spxifications. CM cent.rac[ required delivery of a sof[waw
emulation of tic power supply for our testing and evaluation
momhs bcrorc Ihc first prolotypc power supply was 10 arrive
on+ilc. Wc wrxc ahlc to ~virlc fcdrack to the vendor c.arly
in W dcvclopmcnt cycle. llc crnulalor runs 011an MS-DOS
compumr and uplink communication is provided through its
serial communications po!l. A numbc$ of modificmions and
additions were prompmd by mr cxpcrirncmtation.

The cmulalor K is crmnrxlul 10 a tcrrninal server.
Diagnostic codes, running on a networked LCS compr.rtcr,
simulate lhc command environment in which the achral
supplies wlil cxisl. The supply comrollcr is required m
rcqmnd to commands at a rate of nn k~s than I(I Hz,

llc supply’s command rcpcrtoirc was expanded and
muditicd asrcstilt of our cxpcrimcnwlion with the cmrdarnr.
Comrol commands for scuhg Iimil pOlnL\ and u ncw rcspnnsc
mork um cxarnplm of ;’ ‘ms lhal were addd.

A. Limit Points

Currcm and voltage Iimil pniru commands were added
m supplement the power supply’s ~ip point instructions, The
Iimil point scltings should prcvcn[ cxccssivc ovcrmmcrrt and
ovcrvollagc shuldowns thm rcsulI from mislakcs in cmcring
ncw SC[ pnim values. The dcvicc will not irucmpi m seek ~:
SC1poinl that cxcc.cds iLs Iimil poim, If u WI point rcqucsl
cxcccds lhc limit point. the supply will remain in iLs Prcscnl
SUNCand reply widr an error cmlc, In contris[, i[ ihc power
sumIp]y’s OUlpU[ vollagc or currcn[ cxcccds lL\ lflp ~x)inl il Wll[

ramp off.

‘rhcrc arc a numhcr of reply formii[s [o wllic.h the
cmrolkr can bc .sct, 7Yw supply has four rcspomsc modes,
Compk[c Vcrificm.imr (CVN)14 ], Complc[c Vcrifiurt ion off
((’VP), Shnrt Vcrificatiorr (SVN) and Numeric Vcri[icminn
(NVN), In every CU,SCcxccpt WI:, an cnd of Iinc, <!;O1.>,
churautcr r. chnractcrs am appmdc41 (0 (Iw ronlrrdlrr’s rrpl yl 5].
A tcr,sc Iwo-digi[-numhcr response is idcul for cornputcr
comrol, hut not pirrliculur!y convenient for IIIC humun
mchniciun doing Irnrtdcshootirrg. .Ilc vtrrir[y of rrvqmnsc
modes allow onc to obtain u Rnml mrwh fmwccn Ihc rrscr IInd
Ihc supply contmllcr,

Ilxamplcs of lhc rcspr,nsc formum tn un ON
comm4md, uf’lcr un inlrrhrck fhult is dctcctrd, is illmmutcd in
Tllhlc I .

‘I”nblc I
( ‘omfmrisnn of power supi;ly rq ,msc fOITnllL%,The rcspm,sc

is m urr“( )N” tmmmnnd after nn io[crkwk hus lrilI[n*41.
‘V-slim Modr (’onlrollrr rwrlmvlse
m ( )N ok Iirror Ilad SIme <1{()1,>
(“VI;: nollrirrg .—
sVN: Iirrtw OfI<lX )1;.
NVN: (M1O:IX)I:P

The NVN mode, mos[ naurral for computer-m-power-supply
communication, wiLsadded a as ‘1(.fircct rcsul[ of our cmulamr
[cs[ing. NOW t.luu rhc CW mod~, lhc original mode supplied
by the vendor for cxlcrniil compmcr corrlrol, provldcs no
rcsfmnsc m any command hat it undcrsumds. There arc
ohvinus prohlcms with using this mmic for cornpulcr cm-ml.

IV.ACCELERATOR CONTROL SYSTEM

INTERFACE

The existing com.rols systcm ptnvidcs a hwk inlo
which wc were able 10 alwh lhmc ncw inlclligcnl supplies lhc
p.wu&} device. The pseudo dcvicc mechanism m actually a
generic in[crfxc m the KS run-umc daLahaw[6,7J. I%c job of
tic pseudo devicr soflwarc is LOallow databwc access calls
used by all of the existing control systcm applications 10
acccs!sand control any piccc of hardware Wlt.hUUl knowing its
opmting details. l%c pseudo drvice mus[ Mkc care of all
dcuils, includirw tiny diffmcnccs in tic :mcralionaf model of
IIW laqkldcvicc-~d-the KS.
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l~igurc 3. The pwwdo drviw imcrlarc.

For hismricul masons, krmrlog conwnl in the 1X’S is
nssumcd m hc incrcmcntd, ‘IM is any commum! voluc
rcqucsmd is awrmcd m Im an incrcmcru 10 bc added to the
prc.scnl srtling of Ihc dcvicc, Ibis pULS il clcurly al odds with
our ncw supplies’ SCIpoint c[muwl phihmq)hy. l’.wwdo &vi[:@
.softwurc must compcnstrlc for this. All wuilog dauI rcccivcd
Ironi r,hcMIp~ly is cm.lcd u%a K“(O( AS(3I charttclcrs. It musl
hc pursed and Cmlvcrlcd 10 IUIA1.*4 formul hcforc hcin~ Wnt 10
Ihc control systcm.

Ihrch Icrminul server ummcc[ion requires im own
V MS 1/() queue, ‘Ilc p,wurk dmicr acL$ us n Icrrninul .scrvw
port munu~cr and muintain diah~gs wilh mul[iplc supplies, 11
dwidcs whuI thrcshokl of inuc[ivity will lri~~cr u port
disconncut. Itiwh queue usm some 01 [hc prrxious VAX (W
Cycles,

I)iafuroslic progrurns will k uhlc to ucccw all of fOc
power supplv ctmmmd SCIthnvigh II spcciul diugnmlic pnM-
Ihnmgh rhmtnc’1 W CWII sqrpl y. ( “{mlmunds,IKIIjwsl III().W
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known by lhc run-[imc da~ha.sc, will bc acccssitrlc Mugh u
sinlplc [Cmlintit inlcrfticc for rcmolc (rtmbrlcsh(x)lln~

v. IWWERSUPP1.Y INITIA1.IZATION

Each supply’s operational paramclcrs must tw
prrmccmd from unauthoriy.cd modification. Vtil ucs such as Lhc
uip point scllings, in[crlock fault paramclcrs and ground
current tip fminL$. Commands [M cffcxl scnsilivc parwncl.crs
will trc acccpmd only if tic supply is placed in Lhc pussworrJ-
pro(cc[cd super-user rnodc. The controller rcvcrls 10 tic
normal user mode after a [inlc-oul period has twcn cxcccdcd.
Tlrcrc arc additional sc[-up values such as the (Jcfini[ions of lhc
Iwcnly-frmr intcr]ock fW.IILS. Ini[i.ally Lhcsc ncMl [4) k cn(crcd
intmactivcly by a human user. Omz this is done drc entire ,SCI
of values can I-mdownloaded (o tic corurol syslcm cornputcr.
In the fumrc the power supply can bc reconfigured by
uploading tic s(orcd block of values 10 tic conmllcr. The
block is fHo[ccM by a chczksum .s0tha[ file “spoilage” can lx
dc[cclcd. The hl(~k-load command is rro[ a super-user
command, bu[ tic chuksum schcmc prcvcn(s ~mpcring witi
the file. Wc have nol uldrcsscd [hc issues of vcrsi(m
mfinagcmcn[ of the magnet hhx-k files, A workilbl~ schcrnc LO
keep ~ck of hundruls or thouwmds of the.sc pururnc[cr hlcs
musl hc dcvi.scd.

VI. (’ONC1,(JSIONS

WC fCCl (hilt (Iw uddi(ional IIIIIC and cllor[ thti( is
being spcnl rww on a gcncnc frowcr supply inlcdficc will Ix
WCII woti i[, The rcquircmcnt for ti~c vcmh)r I(J supply un
crnulomr for o ncw dcvicc c:mly in dlc design cycle proved
invtiluablc. In addition [o rcvculin~ r.m[orcsccn [l:IWS in the
origintil controller design, il illlowcxl us 10 cfml”idcnlly S(ilr[

work on Lhc I.CS conLrol inlcrfticc hcf(wc [my hnrdwurc cxislcd,
Wc l.-c pl:mning u) pul lhc supplies ill scrvirr dllring tlw I 992
[.AMPF run cycle,

vii. PJ’.l’llRliN(.l;S

S.(’. Schnilcr and [1A, Iiywk]umi, “[)i~lrit]lllctl I)m[u At~css
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Alpha “ icnlific Illcclrtmics. Inc.. Ilnywar{l, (’A W54S

l;t~r m lull dcscripli{m t)( Ihc contrt]llcr ml il. ctmnlrmd SCI

See;

R.!+. lturrlrill mnd I),J, Rcit)ngcl, “lniclii~cnl l)t~wcr SIIpply

(’{mlrt~llcr”, in [his l.~jnrcrcrl{.c lmncctlirl~s,
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(IIC I. AMPIJ (’onlr~)l SyIIr In”, I]nrliclc Ar(l.lcral~)r

(’r~nfcrctl~.t., !lanln ICI NM ~[~~ ( IVH 1)
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