FN-81
2260

POWER REQUIREMENTS OF THE 200 BEV FACILITY
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\
In vecpones G youvr inonlry of Septenber 16, 17986, the olackric

prwer qecds of the 200 BeV acceleratsr Jacility have been extensively

revocved: the results are given 1n the aaswers below. lsips the

seopa ol aetlvity prescated 1a the Desion Study Riport, o schedule

of sucraticn S bhe aceozlerator and Tor the expericsntal sguireent

g boen davel Trhz schanule was nodeled aftcr the nroagrans at

L3, CERH,

facility,

and Lol with modif caticos appropriats o the new S00 BeV

Total power requirements presented here were derived from

this rmodel of the nrojeet. Any such projections of the dotailed
activitics =i o research vrojzet for o deeade into the future must
e subject to consideralle uncertainty; an allowvance of £ 20% in
the nesds of the labzratory weuld not be unreasonable.
Laswers to the questions follow.,
Lo Peowove aleaprgreelin cuel aunmun L etwlri:l'f';y vonut remeanba nee slven o
Meiizle L,

2. Bxample monthly power demands and energy consunpitions after
corpleticn of constructizsn are given in Takle IT. IMluctuations
in encrroy fizures resuls from an assuned shutdswan schedule, the
detalls of whleh are actually quite unpredictabile at this tine.
Powor lucbor wauld be nporoxirntaely BC% over tlids poriod,

3. 50 MVA ln L-to-10 sec, n-to-l palr 2ay:

The average value ol the pulsed (on and off every 2.6 sccond cycle

of the aceslerator) load is 50 UMVA. This is supplied by generators
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1./2 hour lWh x lOb Load Factor
Year Domond-FVA p=r year 3760 hrs/yr Comments
o-1 0.7 0.35 5% Title I
Clear site
Temp. sunport bldgs.
7 1.5 ho 35% 59 XV AC pauaw
3 5.5 9,0 2% Malan substation
h 13.5 2L1.5 18% Licac, injechnr
13.8 kv AC
distribution
5 30.0 hi.o 16% Main ring comp-
lete -
Superperiod "A"
6 56,0 1.00.,0 5% Tione surn-on
Diector tnen=-on
B TN K]
T 80.0 160.0 23% "L RPB
Main ring turn-on
"J" EPB
Construction complete
8 100,90 450.0 50% Operations phase
120.0 500.0 57% - EN;TML Lor oF
‘ GOLING 1D e !
10 140.0 730.0 60% HER
11 150.0 806.0 6G1%
1.0 155,10 850.0 58
1.3 160,00 B710.0 6o%h
Operation Schedule
Holidays 15 days
Mailntenance 57 days
Outage "8 days
Demnd for Noa-operatlon porlods

Minlmum ~0O MVA
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wplad ol < by i g [ LR oy - Al - o
which ooore cunztnnbicl quantitineg of n2erey.  The cnnoratorg
1 ’ M ToUE

areodeivan brountorn wlth controllod preenr loput {wound woior

1

motore oy ocople ). The nueiced loads ooy boe oo

duaviag clohey trob or aporabion by the ~cevotors or galvhy
interloelo. The motor innut power will then be quickly oduced

Lo mo-iond logsses In a time which is simely thoe guastioan® o7 the
zoin mechanical ctered energy and thz overape =obtor inou

The rotor inrut pover will be programme
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varinticns but 1T the interruption occurs nsar the <nd ol a
puloz iastoead of near the middle, the cut-off tisne will be only

one pocood. Dosumpbtlon of pulaing will m-costablish $ho power

load io tern seoonds.,

50 MVA in 2.1 gec, O-to-L ner day:

The largest claple clreuit will ke 50 MVA, An overlcad or

salety interlack would trip the breaker Zn 100 millisecsads.
Y P

120 MVA Tn 10 minutes, 1 per doy:

Phe 1750 MVA Cond change ropregents Lhe pulood Zond plus the other
nerna londs ansneliatad wlth the operatlon of the accelerator and
the experigsotal arcas. Any shutdown Tor machloe malnternace
sehodnled 2r otherwlse will require this squipment 45 turn off.

The pulscea Joad will terminate in ten seconds, the rest of the

load can b2 scheduled to go off over an iaterval of a f=2w mianuntes,

COCYA Ta T =to-10 oo, mnximum 20 per hours

L YA i \(l.,! g, 1=ho=3 por days

The deserlobion of She leads is the pame as Tor Questicn lo, 3,
but scceurronce frequeacy of the "otop pulsing” and "resuze
pulslnz' commands expected 1s much higher than during normal
oparatlicons., It 1s nct meant that the load changes will occur at

20 per heocur for all hours of testing. The rate will Trequently
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e much coadler, Douwcver Lt 15 nnt possitle to pradict vhen and

k]

-

Tor o how Toors the nead Uor gueh cperaticn will axich,

-
Y

normel ool variatlong cra tho oonme ag ln o answer o Guantion Mo,

cetsiar o nroper Linmilt here 135 more dlfficult than tobulating

~oacs and onloulabliag reculatica, It involves Judg
what renlly will he detrimental To the accelorator ~rorvation,
Tt anticipnted thot nueh equipment will be prewiici wish

LBoilb-ln cooulators Leenuse the tolerance ia 14s cubnut is much

systom.,  Lramnles are Lzam beading magnct nower
are regularly designed for 0.01% coatrol of current. OF course,
the nover supply voltage perturbation adds to the masn

variaticn t2 lnerease the rance, and henee size, ¢t the regulator
an yoll an she roqulred loop oaltn of the nampliPler,  Toon ralo

In cheny Lo tormo of oloeotronle componenbs but the polo-banduldih
product ol o deviee In Dinlte se that lnereose pain vennlly means

A saeridice fn the freguency rosponse of the daviee,

Thare will b2 other »anpec 5P required voltarn stabkilitry, ITov
exanple, Thic quadruzolzss ol the Injector linac can nrzhavly
tolerate ns much as 19, luch of sxperimenter electronics,
counting cauinment, oxperimenial setups In the loborotories,

alogal alyoult V' and computers are alse 1o this ~unce,  Alse,
the Lther customars of the utility who are conoectod rear the polnt
of load will have complaints at oumbers o bit higher Shan 1%, Tor

examnle, a 2% change produccs a2 noticeable size charps on a

televigicn screen.

WETFA

The leboroatovy powar system 1s made of several 50 MVA transformers.

The necondacion wll) be soporatod so that the vearious iands of loads
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e Toulotad, W meoyiac oo omuash Dlexinlliby

Lo binoie Hiwmitanilon of tho voltnen stobiliity

theer oo ouineblon o Bhons traesCooamers aod ol Lhe owor el
Cewveb oy thee Bparaloane e 0 The braan Doraern w0 Dve oy chioeth

e AVA ol GO0 Lo D000 PVAL oo BHe mrel showld heses ot

- - - - e I . f .
Lonst 000 o 600 NVA, which vermits o LB voltoaon sulins oo

o Doandoulnning vhe voltnoe variation produced oo rurreat

w0 L AT (Rees 0w X onta cd e 1,

wheprs 5oLn the power Tactor anple,

a s P

tho feasleery wart 1z oo snall whea gadded in quadrusture that L4

cosad,  Thus, the relative voaltage chdnre can be

[

can L e

cynrenosd S oherns of the nower chancs as

Y A R Ak

. " B [
Y L l\\'A B
v nhiort cirenlt

The ot cizeult Loferratlica normally is deverminod to allow

ecation of The clrewlt breaker io be inctallcd. It

nTonTY

i, thored ed with all gensrating cquis

and crmratiian Howeve, less than lOC% ol the roeacroiors are oo

She: i munh o off the Linn,

In contracs fo leoeatlon: whore the source Limpedocee lg detormined

by the lire or transformer, the aceelerator wlll be ecoanected to

a very low lupodance polint of the system, In this caze, the

impedance will Lie determined By the actual number of genorators
o}

n
connected. The quoted VA sheould then be reduced Ly a fact

Q
)

reprzeent actual conditicns when ecalculating the regulati
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An o iiitiona Zacter not yet evaluated arises irom the Tacth

bhat for Jond Lhanges oreuriing Ln aboubt one secopd the trans-

vother than sub-transient reactance should he

used: this will Iacreass the source ilmpedance and the volinge
resuietion by as much as o facteor off two., Oa the other hand,
R

the time i L0o shori% for most ponerator voltapge renuiators to

pe offcotiva,

Te ool ooilate the shert clvcult kKVA, a Tactor -2 0.7 has heen

Tor the above adjustment., Also zssume

A 3
S .01 Ei = 0.1

ALY (R
c.7 &%

VA

cog O 4+ sin 0)

{50 x 106) (0.68)
(C.7) (C.oL)

3

= 4860 x 107 kVA.

.

be little in the accelerotor design, other than

which 13 sonatltive to Irequency. OF courss, the
nhorved anerpy in the motor-ponerabor aystiom will ba affectad, but
o s nobt obocetlonable unless the exenrnloa 1o Inree, A
Jpequor oy tolorance of 1% appears to Le adeguate. The normnl

freguesey control of power networks 1s better than this.

9.{a) Charngseo in tecnnology could alfer the types of reseazch equip-
ment in use. "An example would be the advent of large-scale use
of supercenductors In mapnets, In the cstlmates made above, oaly

the large bubble chamber was assumed to have superconducting
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magnet colls,  About three years after the ool of conchruction,

35 MW ¢f average load will be rectifier-n

e}
Y
1]
4
19}
b
o

d.c. masnets,
Exbtomive oo of muporeonducting collas wonld »nduce this load
to about 5 MY ol motor Load Tor the eryosznic aysiens., These
cryognnic systems would opernte with fower interruptions than the

1
.

correspondlng coaventicnoal magnets.,

(h) T thn program of a vesearch facilidy, unexuvoctad nrol
arice o ary tine,  To allow cxparimantal developmant $o nrocend
withoni deliny the lobaoratory chould be free Lo introducs cew
equlprent and operatizg procedures, For example, it should be
possikle to test new pulsed devices 1ln the development labora-
tories withoub interferencz te cther coulnment of the project and
without the aeed of a Illywheel-buffered power source. Also, 1%
would he Aisadvantorecus 1f the use of new or added devlcas had

Lo awndt Bhe oxpnnnien of the power nyoten,  Thus, the {loxdbility

of the rover acolwork to gupply changlng loads 1o o pesitlve acsob

to the laboratory.

{c) The cimeeted rate of power interruptions would detcormine the
amount <7 cmergency nower facilitlies required on the site, A
modest amouat, about 5 MW, of emergancy nower can allow operation
5o rosuie witiiin oae Dour after o briel icterruption that lasts

[

lens than nn howr,  On Ghe othe» hand, an Intorrvupblon o0 o fow

- -

hours Lo srpteos salatodndng hich vacuun or Zow tenporature may

requir? many additional hours to reccover coperating <onditicns.



