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(mixed results)
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l:LIE Nominal Load Table (18.09.06)

sworem | | OV | ers| sverens| SO | BYER | o wen
SOURCES e- 26.62 3.39 0.00 0.03 50.44
17.86 2.54
SOURCES e+ 1.50 6.78 0.00 0.03 8.32
DR 0.33 2.01 0.4 1.00 2.37 0.39 24.44
RTMVL 8.40 3.78 3.22 1.34 2.78 0.15 19.67
MAIN LINAC 92.98 22.17 1.41 0.86 32.20 0.40 159.02
BDS 0.00 1.11 4.62 351 0.24 0.20 9.68
DUMPS 0.00 3.83 0.00 0.00 0.00 0.12 3.95
(ngQEm) 1286 | 610 | 288 182 | 376 13
USTOPS ~ 180 MW 2755
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1o -
A Definitions (general)
 RF = ‘nearby power distribution’ to klystron

e conv = ‘nearby’ supporting loads

e NC magnets
e water systems = towers and chillers
e cryo = cold He to cooling tower

e emer = emer. lighting, sump pumps, fire
alarm...
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US Tech. Options Study (Dugan)

L Ll Llaalts MRS RS TP LD LI LRl e LN LD bl L VLA RS WL Laano R pr o ar s

Machine Area 0.5 TeV cm. | 1.0 TeV c.m.
eT e~ Injector & acceleration to 5 GeV 2.7 2.9
e~ Damping Ring (1) - 5 GeV 720° Arcs 10.5 10.5
et Damping Rings (2) -5 GeV 720° Arcs 10.5 10.5
et e~ Main Linacs (2) subtotal of below 132.7 295.9

modulator input power 78.8 167.2

cryo plants 23.2 75.7

klystron auxiliary power 8.4 17.0

magnet power supplies 0.2 0.4

other rack power 3.6 7.3

cryo cooling towers, pumps, fans,

auxiliary equipments 4.1 11.0

klystron cooling water pumps 0.6 1.2

cooling towers with pumps and fans 5.1 7.4

ventilation supply, exhaust, chillers 4.6 4.6

lighting, drains, fire protection, ... 4.1 4.1
e” e~ IR Transport & Dumps - HE & LE 4.6 4.6
et e~ Interaction Halls (2) 2.6 2.6
Losses in power distribution and motor efficiencies 15.9 28.7
Total 179.4 355.7




e

A Linac loads
e 03 2 X 10.5 MW beam (22.5%) RF
(includes 10% overhead)
e 32 Cryo
e 33 < support systems (our focus)
e 1.8 guads (?) and emer

e Support Systems:

« 18.6 rack, aux power
e 13.7 cooling
« 0.8 lights
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Linac water schematic
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New BDS plant
location since

BASIS Vancouver
1H5 1ﬂrﬁ_1~5
' 13/ R .. A 2 a 6 12 )
1&‘\11% 7 5 2 1.0 - - 0 8

WATER PLANT LOCATION
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Plant No. Area it serves Plant No. Area it serves
| &- DR load 1ot divided by 4 (except for chilled water anly the BDS and
17]e-OR alcoves are considersd) B|Cump Half of BOS total load and one 16MW durnp
| e- DR load 1ota! divided by 4 (except for chilled water only the |
18)e-OR alocoves are considered) 2IML Same as Shaft 7 {but with &4 total BF)
| same as =hatt O plus half of e- source load (wag) Need to be
e- DR load 1ota! divided by 4 (except for chilled water only the ML &2+ |updated per Clay's latest email (need fo rearrange
18)=-CR alcoves are considered) Y source & e|§istribu1iun later]
e- DR lead 1ota! divided by 4 (except for chilled water only the Main Linac Total Load x Mo fo BF at this shaft (123 divided by
13|E- CR alcoves are considered) &ML tofal mo of ML RF (524)
11|RTHIL Ha'f of RTML iotal load 8|RTML Half of RTML total load
e- source total load divided by 2 [wag) Meed to be updated per e+ DR load total dvided by 4 (except for chied waler only the
Ole- Source |Clay's latest email (need to rearrange distributicn later) 12|=+ CR aleowes ane considersd)
W= Linac Total Load x Mo T FF a1 this snatt [ 108) avided oy 2+ 230 total owided oy 4 (except for ch 2o water on'y _the
TIHL tofal no of ML RF (824) 14|=+ CR alcowves ars considered)
WL & e+ [Same as Shaft 7 ibut with 120 total RF) plus half of e+ scurce e+ UR loaa total coided by 4 (except for cnteg water only the
b)zource todal load 18]=+ CR are considered)
Tame @& Shan | (Buk woih B3 tofal RF) [excluded e+ sounce B+ U load tonal owided Dy 3 [excepl for cied waler ony he_
] (518 transport line for now) 16l=+ CR  |aleoves are considered)
L5 and
& |Curnp Ha'f of BDS tota load and one TEMW duma




e

HTA Linac Cooling systems
e 6.4 MW chilled water
e 6.1 ‘process water’
e 1.3 support tunnel dehumidfier (25% recycle)
e Load:

o 26% rejected to air / chilled water < targeted
e /4% to process water

o ~ watt/watt (power to remove dissipated heat)

» (process watt/watt is close to ‘standard’)
» will use this as a guideline figure of merit for other systems
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,','E Linac — review In process

e Chilled water ‘user’ inventory and reduction

e Rack load reduction

« 40% (of 18.6 MW)
o AIr temperature requirements

e ‘stacked loads’
 |local process water ‘skid’
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,',IE Draft HVAC ‘criteria’ (17.09.06)

HVAC Criteria
Location Temperature | Dewpoint Relative | Air Comments
DB Humidity | Flow

-e Source 85F (29C) <55F (<13C) | <35% 88fpm | Assumed for “Beam
Off”, no criteria
received yet

Damping Ring 104F (40C) <55F (<13C) | <20% 88fpm

RTML Service | 85F (29C) <55F (<13C) | <20% 88fpm

Tunnel

Main Linac 85F (29C)/ <55F (<13C) | <35% 88fpm

Service Tunnel/ | not controlled

Beam Tunnel 85F+

BDS 104F (40C) <55F (<13C) | <20% 88fpm

Experimental 85F (29C) <55F (<13C) | <35% 88fpm | Assumed for “Beam

Hall Off”, no criteria

recelved yet
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:lm Reductions of the primary cooling
IV . plant infrastructure (4 months. ago)

* For example: Using coldest water to cool tunnel air and
electronics, then cooling waveguides, then the klystron body
and electromagnets, and then the collector allows for an
increase in the delta-T of the primary cooling loops, reductions
of water flow (and pump shaft horsepower), and more efficient

towers.
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ilr “Stacked Load’ concept (not
adopted)

Supply line
Y ——— pump >
HX Coldest water users such as tunnel air and
electronics racks
pump >
HX Temperature sensitive components such as
regulation waveguide cooling
|
pump >
HX High delta pressure - low flow users such as
Klystron electromagnet
pump >
High flow - low delta pressure collector cooling.
HX Note that supply and return may be as high
Pressure as 5 bar.
\4
Return line

A
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non-linac loads

e tabulation and evaluation not mature

— e.g. e+ changed +31 MW last week and needs review
— | expect this to be removed
— (no ILC w/w number...)

e BDS:

— 60 W/m (1 TeV cm)
e 4x bhetter for 1/2 TeV

* DR

— 400 W/m/ring

e 140 W/m for SLS

September
Review

20-22,2006 MAC Global Design Effort
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e

DR top level (Wolski)

J LT
e 6 weeks old - corrections due (~30%)
Electron Ring
Input KW Output kKW
wallplug |from bean| to beam | to water to air

RF Power (base \alue) 6300 Ol 3500 2300 S00]
RE Power (peak overhead) 700 q 0 70 O
Water-Cooled Magnets 1099 0 0 1099 q
Air-Cooled Magnets 109 o 0 0 109
Cables 1377 0 0 0 1377
Magnet Power Supply Losses 364 0l 0 0 364
Injection/Extraction Kickers (averad 443 0 0 443 q
Radiation 0 3500] 0 2800 700)
total (peak) 10392 6712 3050]
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:p .
m  Goal

e 200 to 220 MW —
— (10 to 20% more than USLCTOPS)
— threshold ~ 5 MW

— reduction of 30 MW from cooling and support
loads

 Include duty factor issues (e.g. dump loads)

 NOT studied:
— RF, magnets, cryo

September 20-22, 2006 MAC Global Design Effort
Review
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