CFS WORSKHOP @ DARESBURY (Jul 12/13 2010) and SLAC (Aug 2/3 2010) — urpatepuL 16 2010

LIST OF QUESTIONS (CFS mechanical / electrical)

1. What are the heat Igads to be used per area system? (page 3 to 9) < MAIN FOCUS
2. What are the electrical power loads per area system? (page 2, 4 to 9)
3. Where are these loads? Approximate locations? (page 4 to 9)
4. How are they distributed? Assumed uniformly distributed? (page 4 to 9)
5. What are the SB2009 features we need to use?
a) DR circumference 3.2Km or 6,4 Km
b) DR low power or full power
c) Service tunnel only in central region and none in other area
d) Undulatorin end of ML?
6. What portion of the BDS is the stringent temperature stability applicable? All of it? (page 11 to 12)
7. Does the loads in central region varies a lot? (critical to the BDS tight temperature stability)? (page
11to 12)
8. Are the BDS components at constant load? (page 11 to 12)
9. When can we freeze the information/criteria?
10. Does the RF distribution in the ML (KCS) need to be changed? (page 15)
11. In KCS, what portion of the racks (power/heat) remain in the tunnel?
12. What are the demarcation points of responsibility for the electrical and process water?
13. What voltage regulation is required for proper operation?
14. Will the individual components contribute to poor overall power quality?
15. What is the criteria for ventilation? ODH purge, Activated Air purge? Smoke purge? (page 10)



CFS WORSKHOP @ DARESBURY (Jul 12/13 2010) and SLAC (Aug 2/3 2010)

TOTAL ELEC POWER LOAD

Conventional Power Conventional Power
RF Emerg RF Emerg
Area System Power Conv MaNg(r:]et SV\:";:":] Cryo Power Total Power Conv NC Water Cryo Power Total
X < Magnets| Systems
e-sources 1.05 | 119 | 073 | 1.27 | 0.46 | 0.06 | 4.76 1.05 | 119 | 073 | 1.27 | 046 | 006 | 4.76
e+sources 411 | 732 | 89 | 1.27 | 046 | 0.21 | 22.27 IR o016 16.82
DR 14 171 | 792 | 0.67 | 1.76 | 0.23 | 26.29 0.10 12.36
RTML 7.14 | 378 | 474 | 1.34 0 0.15 | 17.15 B o013 1470
Main Linac 75.72 | 1354 | 0.78 | 9.86 | 33.9 | 0.404 | 134.21 [ 33 | 0.4 [EPLEED)
BDS 0 111 | 257 | 351 | 033 | 0.2 7.72 0 0.18  7.07
Dumps 0 3.83 0 0 0 012 | 3.95 0 3.83 0 0 0 0.12
IR 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTALS 102.0 | 325 | 256 | 179 | 369 | 1.4 | 216.3 920 | 236 | 180 | 157 | 360 | 1.1
DUS Bl 'O D RA 5 )10
Conventional Power
Area System R NC Water Emerg Total
Power | Conv Cryo | Power
Magnets| Systems

e-50urces

0.73 1.27

e+sources 549 6.68 095 046 016 16.82
DR 074 342 029 176 010 12.36
RTML 324 406 115 I o013 1470
Main Linac
BDS 0 1.01 234  3.20 0.18 7.07
Dumps 0

IR

TOTALS 920 [ 29.0 | 180 | 167 | 369 | 1.2 ﬁ




CFS WORSKHOP @ DARESBURY (Jul 12/13 2010) and SLAC (Aug 2/3 2010)

TOTAL THERMAL LOAD
SB2009 (w KlyCluster)full power - SB2009 ( DRFS )full power - DRAFT

RDR 2006 I(JRAF"II' FEB 2 LDIDP ( FEB) p 2(‘.?10

LCW | Air/Chw Total LCW Air/Chw Total LCW Air/Chw Total
e-sources 2.88 | 1.42 4.3 2.88 1.42 288 | 142 | 43
e+sources 17.48 5.33 22.8 4.00 17 1 13.11 4.00
DR 17.68 | 1.85 19.5 6.84 1.61 6.84 1.61 8 4
RTML 9.25 | 1.34 10.6 6.97 2.10 . 6.97 2.10
Main Linac s6e | 211 | 771 | EXZNE 5.6 : _
BDS 10.29 | 0.98 11.3 9.65 0.62 . 9.65 0.62 10.3
Dumps {wtr) 36 0 36
IR 0 0 0 0 0 0 0 0 0

TOTAL 182 TOTAL 154 TOTAL 162




CFS WORSKHOP @ DARESBURY (Jul 12/13 2010) and SLAC (Aug 2/3 2010)

DR (Damping Ring)
DR Heat and Power Load (Totals DR shown)

draft Jun 30 2010 CF5
Beam
for total {2) DR Load to water-LCW Load to Air tunnel
Temperatu
re (Fl
LOW supply )
Total KW rough Qty Distribution Assumption Kw .I1na1 temperature DeltaT | —or Flow KW heat Notes
location load () (F) (gpm) load
IDR components
Magnets 1628 tunnel 1556 a5 20 1084 72 (07/22/09) red 0% f
reduce to 70% from
Cables 240 tur:lnel 240 a5 N/A N/A 0 RDR, Susana email 7/15/09, due
Power supplies 204 | e equally distributed in 4 alcoves| O 95 N/A | N/A 204 to decrease in circumf to 3.2 KM
in2
2800 alcoves RF {base value) 2240 95 45 542 560
RF cavern
Located in 2 shaft cavern: Info
beam 104 :
70 ¢ | RF (peak overhead) 0 a5 45 542 70 from 07/14/09 meeting w Marc
snne reduction 50% from RDR due to
{mostly 12 % total radiation load in two "low power optl'on";
s . arc; B8% of radiation load in
Radiation (from RF) 3500 |wigglers two wiggler area; 1km straight| 2800 95 N/A N/A 700
) section has stabke load
Racks 0 beam o] 95 N/A N/A 0
Dumps 0 beam 0 N/A N/A N/A 0
8442 '
IMisc components
AC Power Transformers
Emergency Transformer
Fancoils beam
Dehumidifer
Water Pumps
Lighting
0




CFS WORSKHOP @ DARESBURY (Jul 12/13 2010) and SLAC (Aug 2/3 2010)

BDS

BDS Heat and Power Load

draft Jun 30 2010

CFS
Load to water-LCW Load to Air Space Temperature (F)
TCW supply
Total KW | rough Qty Distribution Assumption KW heat | temperature | Delta T| or Flow Beam Service
ocation load (F) (F) {gpm) |KW heat load] Tunnel Tunnel Notes
|BDS components (excluding Major DUMPS)
2746 e-e+ common equally distributed 2746 a5 20 937 o 104 104 [Total KW From Paul Bellomo List May 9
Magnets beamn tunnel 2007 -
5604 [ Sertam equally distributed 5604 95 20 | 1913 0 [Fotal K From Paul Bellomo List May 9
eam tunnel 2007
e-et commeon - equally distributed {asame 50% [Total KW From Faul Bellome List May 9
186 | to beam tunnel and 50% to sve o] g5 N/A N/A 186
ream unnel 2007
Cables tunnel)
) equally distributed {assume 50% ) .
208 e-e+ 14 mr 1o beam tunnel and 50% Lo s o a5 N/A N/A 268 [Total KW From Paul Bellomo List May 9
beam twnnel wnnel) 2007
440 e“::if:n"l::‘::’ 27 equally distributed 168 a5 12 86 272 ?(l:;:?'[il\-‘ from Paul Bellomo List May 9
Power supplies YT TT— — -
900 eer1a 179 equally distributed? 552 95 12 314 348 Quantity from PaulBellomo List May 9
service tunnel 2007
RF o] beam 0 N/A 0 N/A NJ/A N/A ]
|Racks 0 beam 1] N/A o] N/A N/A N/A [*]
I'N.‘IL‘ are IE I'ﬁ E‘W major (lumps
Dumps 0 beam 0 NfA 0 N/A N/A N/A 0 served by dedicated water plant
10274
IMisc components (LATER)
AC Power Transformers
Emergency Transformer
Fancoils beam
Py 104 104
Dehumidifer
Water Pumps
Lighting
0




CFS WORSKHOP @ DARESBURY (Jul 12/13 2010) and SLAC (Aug 2/3 2010)

RTML

RTML Heat and Power Load (Totals RTML shown) draft Jun 30 2010 CFS
Load to water-LCW Load to Air [Be2m tunne!
[Temperaturel
for total (2) RTML
o . LCW supply
Total KW I’Oush Qty DISt“bUt!Dn KW heat load |temperature|Delta T (F) or Flow KW heat load Notes
location Assumption ) (gpm)
RTNL components
equally distributed in RTML
Magnets 3176 beam | 4334 | area? & negligible in ML 3176 a5 20 1084 0 Qty and KW from P.Bellomo
from DR area 5/9/2007
Cables 942 beam equally distributed? 0 95 N/A N/A 942 KW from P.Bellomo 5/9/2007
Power supplies 618 ?? 3832 equally distributed? g a5 N/A N/A 610 P.Bellomo 5/9/2007
RE 3570 b 3570 95 45 542 0 Jul 14 2009 Nikolai & Marc (50%
cam 104F (40C) from RDR)
Racks 550 beam 0 a5 N/A N/A 550 Old Table Oct 2006
o {RDR showed 250 KW each AL ball
220 beam one location (in rtml ) 220 a5 56 27 0 dump with 30 gpm ] Jul 14 2009
Dumps Nikolai & Marc {50% from RDR)
0 beam one location (near DT-LTR) 0 95 56 0 0 from dump list 2009 - not used?
9076 6974 2102
Misc components
AC Power Transformers 7
Emergency Transformer cavern
Fancoils beam
104F {40C)
Dehumidifer beam
Water Pumps cavern
Lighting beam
0 0 0




CFS WORSKHOP @ DARESBURY (Jul 12/13 2010) and SLAC (Aug 2/3 2010)

e+ SOURCE

e plus Heat and Power Load draft Jun 30 2010 CFS
Beam
Load t
Load to water-LCW oa. O | tunnel
Air Temperat,
ure
.. . LCW supply
Total KW I’OI..Ig.h Qty DIStrIbUthI"I KW heat temparature| Delta T (F) or Flow KW heat Notes
location Assumption load (F) (gpm) load
e plus components
equally .
Magnets €933 beam 2170 distributed? 6933 a5 20 23687 0 from Paul Bellomo 5/9/07 list
equally .
Cables 855.5 beam distributed? 0 95 20 0 856 from Paul Bellomo 5/9/07 list
equally .
855.5 svc tunl distributed? 0 a5 20 0 856 from Paul Bellomo 5/9/07 list
. Il .
Power supplies 1161 ?? 3832 | oot 872 95 20 298 289 | 104F [from Paul Bellomo 5/9/07 list
istributed? (40C)
RF 0 heam 0 95 45 0 0
Racks 0 bheam 0 95 20 0 0
DUMDS 0 beam 0 a5 56 0 0
P 0 beam 0 85 56 0 0
Target Stations 0 heam 2 0 95 20 0 0
Misc components
AC Power Transformers 7
Emergency Transformer cavern
Fancoils beam
Dehumidifer beam
Water Pumps cavern
Lighting beam
0




CFS WORSKHOP @ DARESBURY (Jul 12/13 2010) and SLAC (Aug 2/3 2010)

e- SOURCE

e- Source Heat and Power Load draft Jun 30 2010 CFs
Load to water-LCW ILoad to Air Space
e
Total rough o ) . supply
K- location Qty | Distribution Assumption | Kw heat |temperatu| Delta T| or Flow Beam |Service
load re (F) (F) (gpm) [ KW heat load [ Tunnel j Tunnel Notes
e-source components
Magnets 418 beam tunnel 163 equally distributed 418 95 20 143 0 Number from P.Bellomo 2007 List
Cables 110 | beamtunnel equally distributed 0 NnA | n/a | N/A 110 Number from P.Bellomo 2007 List
110 service tunnal equally distributed 0 N/A M/A MN/A 110 Number from P.Bellomo 2007 List
Power Supplies 95 Cavern 142 | {e-5GeV Dump)-one location 55 95 20 19 40 Number from P.Bellomo 2007 List
206 service tunnel {e-12 MeV bunching)- one RF+1 260.1 S5 45 329 a6 From Cla\tr 2006 - (1}+1 153KW RF
612 service tunnel {e-70 MeV Pre-Accel) - 242 RF 520.2 g5 45 79 92 From Clay 2006- (2)+2 153KW RF
RF (e- 5.5 GeV Booster) = 7
1224 | service tunnel +1RF;equally distributed in 245m|  1040.4 85 45 158 184 From Clay 2006- (7)+1 153 KW RF
of the SC heamlines
306 service tunnel {e- to DR Xfer line bends)-1+1RF 260.1 S5 45 39 46 From Clay 2006- {1)+1 153 KW RF
128 Cavern {e-Gun and Drive Laser)-one 0 N/A N/A | N/A 128 104F | 85F o 0 Clay 2006 - (16)-8KW racks
12 M \n"lcl,(a“?l'] I (40(:} {29 C}
20 service tunnel fe- gdi-,::{-::.::::ﬂ-m[“d y N/A N/A N/A 80 From Clay 2006 - (10)-8KW racks
128 service tunnel {e-70 MeV Pre-Accel) 0 N/A N/A N/A 128 From Clay 2006 -(16) 8 KW racks
- Chi - Iby distributed
8 beam tunnel (e- Chicane)-equally distribute 0 N/A N/A | N/A 8 From Clay 2006-(1) 8KW rack
Racks in 54m of the chicane
(e- 5.5 GeV Booster)- aqually
448 service tunnel distributed in 245m of the SC o] N/A N/A N/A 448 From Clay 2006 -(56) 8KW racks
beamlines
2 Cavern {e- 5 GeV Dump})- one location o] N/A MN/A N/A -1 From Clay 2006 -(1) 8 KW rack
88 service tunnel {e- 5 GeV Dump)- one location 0 N/A N/A N/A 88 From Clay 2006 -(11) 8 KW rack
NC fi -1
DUMPS (NC tune up dump) -1 11 | beamtunnel (NCtuneup dump) e-1, one 0 N/A N/A | N/A 11 From 2009 SB2009 layout
4079 2554 1525
AC Power Transformers
Emergency Transformer
Fancoils {DX) service tunnel
Blowers
Dehumidifer
Water Pumps
Lighting
0 0 0




CFS WORSKHOP @ DARESBURY (Jul 12/13 2010) and SLAC (Aug 2/3 2010)

IR (Interaction Region / Detector)

IR Heat and Power Load draft Jun 30 2010 CFs
Load to Load to tE::nr:I
Load to water-LCW Air Chilled Temperat
Water ure
Total KW roug.h Qty KW heat tﬁ:zru;zll Delta T (F) orFlow KW heat | KW heat Notes
location load (F) (gpm) load load
e plus components
Detector 440 200 6l 40 200 from IRENG Sep 2007
Other 100 0 0 100
Cables 0 70F
Power supplies 0 ?? (21€)
RF 0
Racks 0
540
Misc components
AC Power Transformers 7
Emergency Transformer cavern
Fancoils beam
Dehumidifer beam
Water Pumps cavern
Lighting beam
0 0 0




CFS WORSKHOP @ DARESBURY (Jul 12/13 2010) and SLAC (Aug 2/3 2010)

OTHER CRITERIA

6/30/2010, Updated JUL 16 2010

central region

jul 12, 2010 Discu
104F space temp

era

ssion: ,
ture was too high

Description @ ML DRFS ML KCS g- Source g+ source @ D=ﬁ Major Dump
CFSWkshp Ju | CFSWkshp Ju | CFS Wkshp Jul ROR
12813 2010 12813 2010 12813 2010
1 |Max Space/Air Temperature in Beam Tunnel (Deg C) (Deg F) 40 [ 104 ] 40 | 104 ] 40 | 104 ] 295] 85 [ 205 85 | 295 85 | 295 | 85 no regmnt
2 [Max Space/Air Temperature in ServiceTunnel (Deg C) (Deg F) no sve tunel | nosvetunel | no sve tunel (29.5) 85 no sve tunel no regmnt
3 |Max Space/Air Temperature in Cavern/Alcove (Deg C) (Deg F) no regmnt no regmnt no regmnt no regmnt no regmnt no regmnt
4 |Air Temperature Stability in Beam Tunnel (+- Deg C) (+- Deg F) | noregmnt no regmnt no regmnt noregmnt | noregmnt | 05 | 09 | 01 | 048 | noregmnt
5 JDew Point Temperature (Deg C) no regmnt no regmnt no regmnt no regmnt no regmnt no regmnt
6 [Maximum Relative Humidity (%) 60 60 60 60 60 60 60 no regmnt
7 IMinimum Relative Humidity (%) none none none none none none none none
8 |Process Heat Load to Air (kW) (Ton) (4) 18MW dumps;
9 JProcess Loadto CHW (kW) (Ton) See individual Heat/Power load tables water plant sized
10 |Process Load to LCW (kW) (Ton) for 36 M
11 |Ventilation (Numer of Persons in space) none none none none none none none none
12 [Ventilation (Cu M/Hr) (cfm) | | | | | | | no regmnt
13 |Space Pressurization (Negative milliBars) (inch W.C) no regmnt no regmnt no regmnt no regmnt no regmnt TBD no regmnt no regmnt
14 |Space Pressurization Stabilization (+/- milliBar ) no regmnt no regmnt no regmnt no regmnt no regmnt TBD no regmnt no regmnt
15 |Shaft/Egress Pressurization (Positive milliBar) no regmnt no regmnt no regmnt no regmnt no regmnt no regmnt no regmnt no regmnt
16 |LCW Supply Temperature (Deg C) (Deg F ) 35 ] 95 ] 35 ] 95 ] 35 | 95 ] 16 [ 61 | 16 | 61 16 | 61 16 | 61 ] 35 | 95
17 JLCW Supply Temperature Stability (+/- Deg C) (+/- Deg F ) no regmnt no regmnt no regmnt no regmnt no regmnt 0.5 0.9 no regmnt no regmnt
18 |LCW delta T (Deg C delta) (Deg F delta) 11 | 198 PR\ BCARWREY w7 [ 59 | 47 | 31 | 17 | 31 | 17 | 31 | 30 | 54
27 overall 18C (33F) overal

19 |LCW Pressure ripple in the frequency band {1-1000Hz) no regmnt no regmnt no regmnt no regmnt no regmnt TBD no regmnt no regmnt
20 JLCW Pipe vibration impact no regmnt no regmnt no regmnt no regmnt no regmnt TBD no regmnt no regmnt
21 |ODH Purge (YN - Cu M/ Hrif Y) | No
22 |Activated Air Purge (Y/N - Cu M /Hrif Y) no regmnt No
23 JCHW Cooling for Magnets & Power Supplies (Y/N) No No No YES YES YES YES No
24 |Dessicant Dehumidification No No No No No No No No
25 |Any power quality regmnt (clean / dirty power?) N/A
26 |Can you maintain min power factor? N/A
27 [Voltage Regulation N/A
28 |Utiltity (water system ) interface
29 |Utiltity (electrical ) interface




CFS WORSKHOP @ DARESBURY (Jul 12/13 2010) and SLAC (Aug 2/3 2010)

IR from IRENGO7
IRENGO7 Draft Utilities Reguirements

20-Sep-07
= = LD — SiD 4th Type

Item Description Generic GLD GLDc LDC -

[ 1 |Hall SA End Temperature (Deg C) 21 o1 21 1 27 21 69.6]F
2 |Hall Stratified Temperature Rise (Deg C) 3 3 3 3 3 3 5.4|F
3 |Hall Air Temperature Stability (+/- Deg C) 2 2 2 2 2 2 3.6|F
4 |Hall Dew Point Temperature (Deg C) 13 13 13 13 13 13 55.4|F
5 [Hall Maximum Relative Humidity (%) 60 60 60 60 60 50 60]%
6 [Process Load to Hall Air per Detector (kW) 40 40 40 40 40 40 11.4]Ton
7 |Process Detector Load to CHW per Detector (kVV) 200 200 200 200 200 200 56.9]Ton
8 [Process Load to Other CHW per Detector (kW) 100 100 100 100 100 100 28.4]Ton
9 [Process Load to LCW per Detector (kW) 200 200 200 200 200 200 96.9|Ton
10 [Hall Space Load to Air (W/Sg M - Dry Xfmrs, tools, pumps, lights, etc.) ?77? 40 40 40 40 40 40 3.72)wisf
11 | Ventilation (Numer of Persons in Hall - Add separate fan coil people heat load) 100 100 100 100 100 100 100]ea
12 |Ventilation (Cu M/Hn) 4300 4300 4300 4300 4300 4300 2031|cfm
13 [Hall Pressurization (Negative milliBars) -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.08)in WC
14 [Hall Pressurization Stabilization (+/- milliBar - Bubblers or Chambers) 0.05 0.05 0.05 0.05 0.05 0.05 0.02)in WC
15 [Shaft/Egress Pressurization (Positive milliBar) 0.2 0.2 0.2 0.2 0.2 0.2 0.08)in WC
16 [Process CHW Supply Temperature (Deg C) 16 16 16 16 16 16 60.8|F
17 [LCW Supply Temperature (Deg C) 16 16 16 16 16 16 60.8]F
18 [LCW Make Up Source (Accelerator? Y/N) Yes Yes Yes Yes Yes Yes
19 [Hall ODH Purge (Y/N - Cu M/ Hrif Y) No No No No No No
20 |Hall Activated Air Purge (Y/N - Cu M /Hrif YY) No No No NG No No
21 |Permanent Hall Smoke Purge (Y/N - If No use ventilation AHU at high-speed) No No No NG No No
22 |Thermal Dimensional Stability Provided from Skids (Y/N) Yes Yes Yes Yes Yes Yes
23 |Sub-Atmospheric Utility Water Systems Needed (Y/N) No No No NG No No
24 |CHW Cooling for Magnets & Power Supplies (Y/N) Yes Yes Yes Yes Yes Yes
25 |Non-Dessicant Dehumidification for Hall (Y/N - If Yes Hall surfaces are sealed) Yes Yes Yes Yes Yes Yes
26 |Ventilation Provided by Ground Level AHU's (Y/N) Yes Yes Yes Yes Yes Yes
27 |Hall Air Load & Dehumidification Provided by Hall Fan-Coils (Y/N) Yes Yes Yes Yes Yes Yes
28 |All Cooling to Hall Provided by Insulated CHW to HXs (Y/N) Yes Yes Yes Yes Yes Yes
29 |Surface to Hall CHW Pressure Interruption Provided by HXs (Y/N) Yes Yes Yes Yes Yes Yes
30 |Utility / Detector Interface at Hall Spiggots (Y/N) Yes Yes Yes Yes Yes Yes
31 |Compressed Air Supply Volume per Detector (Standard Cu M /Min) 200 200 200 200 200 200 7063]cfm
32 |Compressed Air Supply Pressure (MegaPascals) 1 1 1 1 1 1 145]|psi
33 |Compressed Air Supply Gil-Free Plant at Ground Level (Y/N) Yes Yes Yes Yes Yes Yes
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SiD
SiD Umbilicals JUL 13 2010
Analysis of actual connections to the detector; does not include hall HVAC, lighting, cranes, etc.
Nominal chited | o | hear | wy | 48230 jﬁi?] teé er;) CF’Ipbt;as' Instrument
Power | DT@ Water aom) | tars) | amny utility table | (72 fiber Air 125
(KW) (Ilpm) (kw) kW) | cables) PSI, SCFM
solenoid and QDO's are carried with detector.
Solenoid Power 200 10 76 250
Solenoid Cryogenic System (include cold to warm leads, valves) 1 9 1 10
Solenoid Protection System (Dump Breaker, Current transductor) 2 2
Solenoid Dump Resistor (Pressurized Water Bath) 175
Solenoid Leads (power supply to current leads) 15 10 23
Solenoid Vacuum System 6 5 1
Solenoid & He liguifier Control & Monitoring System (on detector) 10 5 5
QDO
VXD 5 1 76 5 100
Trkr 1 1 15 1 2 100
EMCal 5 2 38 5
Hcal 1 2 8 1
IMuon 0.1 2 1 0.1
DAQ 50 10 76 50 2
HV etc 20 10 30 15 5
Lighting 5 5
Transport 100 20 76 100
[Totals 421 244 | 350 442 | 14 210
[SiD facilities off Detector
He Compressors 1280 150 1280
He Liquifier (1000 w @ 4K refrigeration) 1 12 11] 410 1 50
LHe Storage Dewar 1 1
LHe Vacuum System 2 2
He Liquifier Adsorber Regeneration 25 25 3
He Liquifier & Solenoid Control & Monitoring 15 5 10
[Totals 1324
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Positron Main Dump

Positron Transfa
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KCS RF DISTRIBUTION What's the correct number of RF (between shafts)?

ELECTRON SIDE

32 i
1
]
1 ]
1 1
] 1
) 1
] 1
[] 1
] 1
1 1
] 1
1 1
] ]
] 1
[] 1
€----—- - >€————— Yo > —---- ittt Gttt Vo> € -~ et e e
KCS RF ML+RTML anly | 2 | 14 | 32 | 32 | 32 | 32 | 32 | 32 | 30 | 28 | 32 |
[ RTML | | MAIN LINAC |
POSITRON SIDE
) GO D D) D
32 i 60 1 54 ' 60 ' 72 116
: : : : i
; ; ;
; : i
1
: : i
1 1
: : :
; ; ;
| I 1
A > Sl it Y > e Y T S SEEREY S ST Yoo
KCS RF ML+RTML only | 32 | 32 | 28 | 28 | 26 | 28 | 32 | 32 | a0 | 14 | 2
I MAIN LINAC | RTML

15
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KLY CLUSTER SCHEME, MAIN LINAC "Power, Water & Air Heat Load" per RF

DRAFT MAY 12 2010 F

COMPONENTS IN THE SURFACE !Il'sted as per RF)
To Low Conductivity Water to CHW ToAIR
Heat
Average Ma: Celta Maxi Typical | Acceptable Load to 5
x ximurm i . aurce
Heat |, 1. Load | Allowable | supply |Temperat| water | allowasie | cwaters | Termp Chiled | Heat
Load toLCW | Temperatu| Temp (| ure(C Flow | Pressure | pressure | vanation | Water | Load to
Compaonents Quantity | (KW) [Weterixw)| reca C) delta) | {1/ min) (Bar) drop Bar dels C (KW) JAIr (Kw)
RFcnmpments
RF Charging Supply 34.5 Kv AC-8KV * Cdensen email 2-27-06 L83 kiva §.81pf oil ps «fmr * *Shigeki Apr L8 2006 ** Clay 3-25-06 L7 meeding ** Sep Z8 mave all w0 [CW per Marc 3osy
De 4.0 28 40 40 117 18 5 10 NA L2 b e tomd o ity s et 3Cussell O 20 2008, ** v 22 2556 {eith Jebe Wag on lued 1o Al * *Noy 27 2056 C
L ** Vewe lond ro Jiry Weter per Acassell O 50 5006 (W fornow * Ty 57 2006 <eith labe wag on land 0 air **Chris Jensen 2o meeting
SWItChmg power SUPPIV t,kV SOkW 7.5 4.5 35 8.50 7.6 13 > 10 NA 3.0 272006 €. adolphsen Cmail #* cassall email O 3 2007 **0ct 25 2087 fix deltz T
Moculator 75 . 25 | 303 20 10 B /2 A I il 3165 “Shiy,rk\rp\pl "5 006" Now 777G <eilh Jole way [:m "d‘.[‘.iw“ 3706 C Adolplisen Simail * 12156 Finail
1o Chris lensen pply termp, wensen flow, press diog from s Jensen mig 122407
- Shigske Apr .0 2006 Mo 22 2008 Krith Inhe wag on load to i * " -37-0f CAadolahsen Nmsil® ** *supgly semp, water fow, press drop from
Pulse Transformer 1.0 0.7 60 35 | 6.50 20 1 n/a NA 0.3 b e e 55007
+ i A o e Lo @ i fuiilled - vansfer cll o e Moy 27 2556 il lule wag o lond 1o it 1127
Kiystron Socket Tank / Gun 10 0.8 50 3 | 1 19 15 1 n/a NA 02 Aaﬁlngvkl Apr 8 70(16“ N‘"‘&,KHL,M o et < nit/ um@ wanfer o ta wten Now 77 7056 Ceinh Il weg o load so it 1107
25 ¢ ~driphsen Mmeil* *supply semp, wazer flow, press drop from Chris lensen mig 23107
Klystron  Focusing Coil {Solenoid ) 4.0 5.5 80 55 -5 10 15 1 n/a NA 0.4 [ shigeki Tukuda Tl d-05-08 **\ov 22 3508 <eith Jobe way on ued Lo air®® 21-37-06 ¢ &dolphsen Einail * Shiveki Oc 28 2007
38
(inlet
Klystron Callector 45.8 B7 temp 13 37 15 0.3 n/a NA [~ Shigeki “ukuda Tzl 3-1-05 **\ow 37 3006 <eith Ioke wag on Inad ta airt® 13706 G Adalphsen Tmail * Shigeki (o 18 3007
47.2 25to 14
63}
) 2510 * Shigeki ko Tl 3-1-06° * <eith lobe added siabilizg D 20 2006 * * A1 27 V116 /06 messing®* 11-7-06 ©. Adolphien Frrail Shigeki Ot
Klystran Body & Windows 4.2 a0 400 6 10 15 45 [+-25¢ NA 22007 * 400t 36 2557 Mix Supply semp *Shigeki “mail 0 38 3807
*C. Adolphsen Email Jul 21 2008, placeholder 60 KW at 21.6 F delta T per shaft equate to about 1KW
RF Pipe in Shaft 1.0 12 P P P q
|per RF
* Shigeki “ukuda [mail 3-30-C6 * *Shigeki Apr 2@ 2006 {chilled water) ® ** ilarsen email® ¥ Rey_arsen Tmail 9-15-06 evcept reduced by A0% per
Relay Racks {Instrument Racks) 9.0 0 N/A | N/A | N/A N/A N/A None 9.0 0.0 Jwore wrey 1A ket ©16/067 12706 € Adulphsen Do, *Aug 14 2008 J.Cawardine-minimal 1KW per rack
placeholder only {10% of previous rack load in tunnel, the rest in surface)
Subtotal Surface RF unit Only (for 1RFy] 69.8 9.0 9.5 I'
COMPONENTS IN THE TUNNEL (listed as per RF}
NON-RF Components
AC Pwr Transformer 34.5-.48 kV 1 per 4 RF 0 None 0 3.13 JAssumed 500KVA xfmr every 4 RF (2.5% heat load to air)
|Emergency Transformers 1per4RF lassume none?
Lighting 0 0 0.00 Jighored
Fancoils (Heat Pump) 0.25 JAssume ? HP Pump
Dehumidifiers ?
Secondary Water Pumps 0 None 0 0.25 JAssume ? HP Pump
RF Components
* Shigeki Tukuda Finail 3-30-08 **Shigeki Apr 2 2206 {chilled waser *** 3msen email* Rey arsen Tail 8-15-08 except reduced Ly 408 per
Relay Racks {Instrument Racks) 136 m o N/A N/A | N/A N/A N/A None 1.0 0.0 [vorc” Ray i3 Wseting T T/16/067 713706 C. Adolpheen Cmeail; Aug 14 2008 J.Cawardine-minimal 1KW per rack
Iplaceholder only {10% of previous rack load in tunnel, the rest in surface)
RF Pipe 36 m 4 12 *C. Adolphsen Email Jul 21 2008, placeholder 4 KW at 21.6 F delta T (12 Delta C}
26/36 m +-25¢C 0 0.0 [ 'stugeki Cmail Apr 28 20067 * 137 /16/06 meesing updae from 24,370 29.8 KW' 22-27-06 C, Adolphsen Cmail *7C. hansista Ogt 1 2057 *°
Loads and Clrculators 18 20 001 24 2027 Tlew, Supply Teinp er Oles, 0 Fress drep *Clirs Nanlisa O 26 2007 2 liter per mmin per locd, 20 ban press, no press drop, bul 30
24436 m .25C g0 [Joforoeio *C. Adolphsen Email Jul 21 2008, placeholder 38 KW at 36 F delta T {20 delta €)
Subtotal Tunnel RF& NonRF unit Only (for 1RF)| 42 1.0 0

[z]
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CFS WORSKHOP @ DARESBURY (Jul 12/13 2010) and SLAC (Aug 2/3 2010)

DRFS SCHEME, MAIN LINAC "Power, Water & Air Heat Load" Per 2 RF DRAFT MAY 122010

COMPONENTS IN THE SURFACE {listed as per RF
To Low Corducsivity Werer toCHW| toaR | pmax
Max Supply Delta tasmum Acceptable | 2 MRS [ Hear Space
Average I peatload | Allowable | Temp | Supply |Terpera Allrable Temp ONS | Load:o [Hest Load| Temp Soun
Haat _ozc| talow  [Temperst| wariation) | Temp: Proessure | pressoe | Variasior e Jro airew)| ¢ ) ource
Comnoneats Quacit ly (Kwy  water kw)| re(c) 1= =) {Barj cropBar | deltac i ater
FF Comporents
- High Vo taye Cireuit Breaker (6.6 ki) -—- 36 m 5. Fukuda u-4-0y
. ) & oLl . % a0%
Df? Power Supply, .6 kV{ln), 6o <V, 4 & {Cul), 2o <W, god Rk A 25 1z 50 o 10 B,
coff.
5 ] O W go¥
DC Power Supply, 5.6 kV {In), 6o <V, 4 A {Out], 250 <\, go¥ Rk Em s Fucucs ggei0
cff (Backup)
todu ating anode Modulatar, 6.6 kV (Squqt 1.0 A t1e1 6 kw Racks 2 6.00 3.60 5o o 2. 5. Fusucs soece
heat nad)
1 A . AL 2 A, e
Modu alifg Anode Modulator, 6.6 kv (Surila.c A, triet 6 kW Rack «, 176 m 5 hucuce gg-og
heal vad), (Bac<-usl
--- AC T-ansformer to Low Yoltage {400/200f100 V) --- 1fagz m
Heater P/S, 200Y,36A, 7.2kw Fack 3 al76m 1 co 1 ] 5. Musuce g-4-09
Healer P{S {Back-up} Rock iy aj/em 5. Fusuce g4ty
Pulse Transformer None <. Fu<uce y-4-ug
Klystron Socket Tank [ Gun
! 266 M .Bo 6.2 6o o 1.56 S. Fusuve o-4-cy
ot VX6 7 4 5 -
Klystron  Focusing x 26 26/76 m o 5. Fusucs
(Pe-maneat Magnet }
Klystron Collector
4.5 kW % 2€ 26776 M 117 113.49 87 [+] 3.51 5. Fusuce G-4-29
Klystron Bedy & Windows 26/76 m 752 5.51 40 2] S-
LLEF+ATp +Int, 200V,2 .54 75 modules Rackg /76 m 0.35 ] 0.35 -] 5.
LLR +Anp +Int, 200¥,2 A 5 modules Rack & af76m 0.35 o 0.35 -] 5
LLRM +Anp +Int, 200V,1.54 /3 modules Fack7 a6 m 0.21 Lo Q.21 =] 8sF B
(LLRF+Amp +Int, 20cY,2.5A {3 madu es, for full powe- oa.) Rack 7 176 m 0.21 £0 0.21 0.21 (e 5. Fusuea g-
(LLRF+Amp 1int, 200Y,2.5A {5 medules, fo- full power op.} Rack & 276 m 0.35 50 0.35 0.7
(LLRF+A T +int, 200%, 244 fy misdules, for full power o) Rack g 31/6 0.35 o 0.35 1.05
(Ot1e- Racks) Timing , 200V, 6 5<% Rack wa al76m 0.50 50 0.50 o . Haysro g-d-cy
(Otner Racks) Tining, 2o0V.c.5<W Rack 1 aj76 m 0.50 o 0.50 0
(Otver Racks) Cav ty, zoaV,3 <W Rack 2 af76m 2.05 Yo} 2.05 o ‘1. lleyero g-d-og
(Ot1e” Racks) Cav ty, 200V,3 <W Rack -2 76 m 2.05 Lo 2.05 o
(Ot7e- Racks) Cryoqgen os, 200V, 2.1 <W Rack e 1/76 m 2.0 50 2.10 ] . Hayaro g-B-cg
(Otne- Racks) Cryogen cs, 200V, 2.2 <W Rack <5 176 m 2.10 50 2.10 0
(Otne- Racks) BPM & Mag, zooV, 5 kW Rack <6 276 m 5.00 50 5.00 o - Hsyareg-8-c5
(O11er Racks) BPM & Mag, zooV, 4 kW Rack < af/6m 5.00 £o 5.00 o
(RF; Attenuato- MNone 5. Fucies go4eng
( RF) wavequides n service tunnel None S. Fusucs g-4-tg
(RF! Waveguides in senel-alion MNone S. Fusucs g-4-og
(RF; Waveguides in seam tunnel 26/ 6m 1.6¢ o o 1.60 S. Fuswcs g-4-ty
(RE: Crreulator with luad None 5. Fusuce g-4-0y
(RF} RE Loads 26/76 m 45.60 G4y 23 1.37 5. Fusues o-4-ng
(Otne Loads) Fulse motor for nout coup erftuner (2G-2G31 R m [l o . Hayara g-8-0g
(Otne Loads) Vacoum Pumas (zrzjfzam] 1.26 1.26 4 Hayareg-8-cg
(O11e” Louds) Eneryericy Transforner
(Ot1er Loads) Ligriting
(O11er Loads) Farico Is
(Otner Loads) Dehumidifiers
(Ot1c- Loads) Wate Pumps
Subtotal RF unit Only (for2 RF)| 233.9 | 188.1

[ FOR REFERENCE ] Subtotal RF unit Only (for 1 RF}




	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17

