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The results of an analysiz of project electrical power requirements
{completed November 8, 1961) are summarized herein on & chart sud Tables
I, 11 and III, attrached. These data are based on the most recent advice
concerning projected laboratory operations and power demands., This mat-
erial will be reviewed subsequently and particularly at the time definitive
design information is availsble om the Beam Switchyard snd End Statiom
apparatus. Some of the material contained herein has been circulated in

the project on the AGC Power Systems Memorandum Ho., 31 (Hovember 8, 1961).

A, CONOCLUSIONS
1. Three Stages in Laboratory Growth

Support Accelerator
& BService & Research Accelerator Research
Facllities Auziliaries Oneration Operation Total

Stage IA - 11 Bev® Avg. - 2 Beam Paths (Table I)

Comnmected Loads, Mva 14.47 20.96 26.42 32.72 94,57
Maximum Demand, Mww* 7.13 15.55 19,60 15.40 57 .68
Energy Used, Mkw hr./mo. 2.82 4,55 3.22 5.05 15,64
Stage IB - 14 Bev Avg. - 3 Beam Paths (Table IT)

Connected Loads, Mea 14.67 24,26 26.42 85,31 150.66
Maximum Demand, Mwhw 8.53 17.29 19.60 54.66 100.08
Energy Used, Mkw hr./me., 3.55 5.31 4.55 16.04 29.45
Stage IT - 28 Bev Avg, - 5 Beam Paths (Table III) _
Connected Loads, Mva 17.50 34.35 99,40 168,20 319.45
Maximum Demand, MwH¥ 11.22 23.81 86.04 115,40 236.47
Energy Used, Mkw hr./mo., 4.93 8.6 18.31 30.75 62.67

2. Research Operationa Use Greatest Energy

The loads at three stages in the growth of the laboratory are
shown above. This table demonstrates that research operations are the

largest pari of the load: 32% in Stage IA (estimated start January 1967),

* Same basis as_Stanford Linear Electron Accelerator, Hearings Joint
Committee ou Atomic Energy, July 14 and 15, 1959, U.S. Government

Printing Office, 19539, pages 642, 5643,
%% See Note 1. in attached pages.
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56% in Stage IB (within two years after start of Stage IA).
3. Accelerator Operating Level of Stage TA and Stage IB

The accelerator operation in Stage 1A and Stage IB requires
less energy as compared with the Research Operation. Refer to C-1 below
for further discussion.

4, Electrical Epnergy Costs

Presuming an average mode of sccelerator operatien {11 Bev,
240 pulses per second, two research areas, two developed beam paths), the
cost of electrival energy will be $2,120,000 per year (based on P.G.&.E.
Co. Schedule A-13). This is gshown in C~2 below.

3. Increases in FEnergy Reguirements with Laboratory Growth

The energy requiremenis of Stage 1B show increases over the
preceding Stage IA largely because of iporeases in the end station re~
search facilicies. The number of beam paths is used as an index to the

size of the research facilities.

B. DBASIS OF ANALYSIS

Simple operating procedures are presumed and beam multiplexing is not

considered. An assumption was made {ses Mote 11.) that the accelerator
will operate on the average at the beam energy levels shown below at 240
pulses per second for 600 hours per month., This analysis does not consider
the possibility that maximum demand would be scheduled for off-peak hours.
Much of the results of this suvrvey are of rough ovder of magnitude because
this study is considerebly prior to the scheduled definitive design of
certain major elements such as the Beam Switchyard and Bnd Station. For

example, item C-1 below illustrates limits of variation.

C. DISCUSSION
1. Beam Energy Level_

The effect of operating at various beam energy levels in Stage I,

two developed beam paths, two target areas, is shown by the following
example: (360 pulses per second)

6 Bev 15.4 ¥kw hr./mo. total

14 Bev 21.8 Mkw hr./mo. total

In Stage 1I, the effect of operating at various beam energy

leveis, five developed beam paths, etc., is much more promounced, as shown
by the following example: (360 pulses per second)

20 Bev 62.8 Mkw hr./mo. total

40 Bev 119.5 Mkw hr./mo. total

-7~
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Power Cost Not B November 8, 1961

11 Bev unloaded accelevator energy (half energy level)l.
218 mﬂduiate& in opevation.

240 pulses pey sgcwnéa
6 My bw&k ri output/klvesrron.

6. Average Accelerztor Operaiion for FPeriod within Two Years after
Beam Turn-On -~ Stage I8

On the average, the accelevator will be operated 500 hours/month
{see Hote 11} during the period of two vears after Beam furn-on

ag Folliows:

14 Bev unloaded accelerator energy leve

218 wodulators in cperation.

240 pulses per second,

12 ¥w peak vf output/klystren. (2000 hour lifae)

On the average, the accsleratoer will be operated 500 hours per
month (see Jate 11) as follows:

28 ZBev unloaded z2ccelerator energy lsvel,

900 wodulators inm operaiion.

240 pulges per azcond.

12 ¥w peak vf output /klystyon,

£ e Averagze Besn Switchvard Uperalion at Beawm Turn-On for Fhvsics -
Stage IA

On the average, the beam switchyard will be operated 616 hours/month
{see Neore 120 az foll

11 Bev unloadad accelerzior snergy level.
240 pulses per second.
Two {4} developed beam psaihs.
One asetive
One gel up
One (1) pulse magnet at 120 cycles.

rofion for Period within Two Vears
e IB

9. Aypraoe Beam Switchvard Oper
After Beam Turn~-im -~ Sitag

Gn the average, the Beam Switchyard will be operated 614 hours/month
(see Wote 12} for the perlod of two yesars after beam turn-on as
follows

14 Bav unioa&nd accelarator energy level.
240 pulsas per second.
“hLe@ {3) aevgioyed‘beam paths,
Twn active
ne set up
One (1) pulse magret at 120 cveles,



POWER COSTE

i. Dafiniticon of Mawimum Demand®
e maximon dﬁfﬂ be the maximum av . power

taken duz the month..."

4. wimum Desand Bstimated for Beam Turn-On foy Phvsics - Stage 1A
The meximus demand for the modulabor power supplics znd the beam
switchyvard 18 based wvpon:

21 Bev uvloaded accelerator energy level,
225 of the 240 modulatores in operation.
360 palsaes per second.

24 ¥Ww pesk v output/kiystron.

Two {2} developed beam paths.

3. YHenlmum mated for Period within Two ¥ears After Dasm

Turn=0n
he mas i wmum gdemand for the perisd of two veears
for the modulator power supplies and the heaw
oS

21 Bev unlcaded sccelsrator energy level.

225 wodulators in operation,

360 pulses per second,

24 ¥w paek vf cutput/klystron.

Three (3} developed besm paths.

&, Mazinmum Deasnd Estimated for BStart of Shape T7X

The m&ﬁlﬁum demond for the start up of Stage I of rhe modulstor
ey supplies and the beam switchyard ls based upon:
44 Bev onloaded gocelevaior energy level.
960 moduletors in operazion.
350 puises per second,
24 Y peak rf output/klystron.
Five (53 developed beam paths.
S Avervaze Accelevaltoy Uperabion alb Besanm Turp~-Opn for Phvsics - Stage JA

On the averags, the accelerstor will be operated 500 hours/mouth (see
g follows:
{Btanford Linear Blecivon Accelerator, Hearinegs Joint Complitee
on Apomic Enerpy, July 14 and 15, 1959, U.S. Govermment Printing
Office 1959, pages 642, 643.}
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Interim Plan Data
Kovember &, 13961

TARLE X
FLFCTRICAL FPOUWFER REQUIBERMENTS - BTALE A
for the Date of Beaw Turn 0o for Physies
}evekunc? Boan Patbs ~ Two Faod Stations
11 Bev, 240 pulszes per second Beam
(13 Avergoe Accelarator Operation
Connected Mandmum Averaze  (perating Energy
Load Demand Load Hours
Descriviion ¥va M My Par Month  Mhw hr/fmo.
Support Facilitilesz
Admin, & Engr'g. Blds. 0,53 B.43 06,375
Test Laboratory 7.50 2.70 1,806
Centrszl Laboratory 4,10 2,60 1.000
tudit . Cafeteris,Gate Hse, 0,12 .16 2,000
Subtotal 12.27 5.83 3.235 730 2,362

& Facilities

erator Sheop

al Services
JBldge ., Punp, Avea ling.

Subtotal

1.00
0.20
1.00
2,20

Aocelerabor & Research Auxiliaries
Ely.Gallery & Accel. Bszg. 15.00
End Statiown Auxiliaries 5.00
Beam Switchvard Auxiliavies 0,60

Gontrol Buildiag 0,36
Subtotal 20.%6

Accelerator Operation

Central Cooling Towyer 1.62

Modulator Powey Supply
Subtotal

Research Operation

End Cooling Tower

Beamn Switchyard Magnets

End Station Magnets
Svhtotal

TOTAL

P.C. Edwards
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2. Estimate of Electrical Enersy Costs

P.G.&E, Schedule A-13%

Energy :
Maximum Used Agggzl
Beam Beam Demand Mkw hour init Cost “5
Stage Emersy  Paths ity Per Month wmils/kw hr. 310 /yr,
iA il Bay 2 57.7 15,68 11.3 2.12
iB 14 Bey 3 00,1 29.45 10.84 3.87
1z 28 Bev 5 236.5 62.67 11,42 8.59
3. Load Growch
Maximum Demand
60 kv 220 Ly
Source Source Total
¥ Mw Mer
July, 19462 Install 60 kv Service X - X
bug., 1962 G.5 - 0.5
July, 1963 Constr., Test Laboratovy 4,0 - 4.0
July, 1964 Constr., Test Taboratory, 10 . 10.0
Central Laboratory, ete. ‘ *
July, 19584 Install 220 kv service - X X
Jan., 1965 6.0 2.0 18.0
July, 1966 Accelerator Operation Test 16.0 41.7 57.7
Jan., 1967 Stage‘iA - Beam on for 6.0 41,7 57.7
Physica
Jan., 1569 Btage IB - Ext. of End \
or earlier Station 16.0 84.1 100.1
Jen., 1972 Beam om for Stage IT 16.0  220.5 236.5

The above data are imcluded on the attached "Project Load Growth,
Maximum Demand Chart". Tables I, II ond III give maximum demand detail

figures to support three points on the chart.

P, €. Edwards
Project Engineer
Plant Engineering Depariment

PCE:; dh

* Pacific Gas & Electric Cu., Schedule A-i3, Revised P.U.C. Sheet
No. 2854-E,
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