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LOAD TABLES - Electrical

Electrical Power in MW

orarT UPDATED JUL 22 2011
. $B2009 w KlyCluster SHz Full Power
RDR (w adjusted cryo Jan 27 2011) (w/ 3.2:::“ DR, 3 ring, SHz)
Conven::.onal iy Conventional Power ([operating power)
RF {operating power) Emerg RF Emerg
Area System Total Total
Power |Convimd| mnc - Power Power | Corw c«mdw - NC Oyo Power
racks) | Magnets (cookng) erz ¢ Magrets
e-zources 105 | 246 | 073 | 059 | 006 | 489 205 | 127 119 073 | 059 | 006 | as9
e+zources 411 | 859 | 89 | 059 | 021 ]| 224 120 | 127 7.32 504 | 059 | 021 | 1563
OR 14 238 | 792 | 2.52 0.23 27.05 1274 § 092 |1.46 0 207 | 2.52 0.23 19.94
RTML 7.14 512 | 4.74 0 0.15 17.15 357 185 |1.27 0.55 4.49 0 0.15 11.88
Main Linac 7572 | 2340 | 0.78 | 42,9 | 0404 ) 143.20||95344) 122 |28 5 0914 | 44.2 0.40 | 16086
] 0 462 | 2.57 | 0.41 0.2 7.8 0 462 |0 0 1043 | 0.41 0.2 15.66
Oumps 0 383 0 0 0.12 395 0 32 |063 0 0 0 0.12 395
IR 0 0 0 0 0 0 0 0 0 0 0.456 | 1.324 0 1.78
TOTALS 1020 | 504 | 256 | 47.0 14 226.4 1139 ] 253 20.2 24.1 | 49.6 14 235
7
> SB2009 w DRFS Full Power
Conventional Power (operating power)
Area m sl Emerg Tozal
Power | comy fia | comen e NC s Power
rachs) er: ¥y Maygrets
gource: 105 | 127 119 073 | 059 | 006 | 49
e+zources 120 | 127 7.32 508 | 059 | 021 | 1563
jor 1274 092 |146 0 207 | 2.52 0.23 1594
RTML 357 185 |1.27 0.55 4.49 0 0.15 11.88
Items in 'Conv’ column will be fu [ Gnec 122 |28 TR 0514 | 232 | 040 | 19567
updated by CFS (Parsons) !!! I&:’:S 0 0.00 |0 0 1043 | 0.41 0.20 1102
New numbers given so far ( 2010 ) T foumz 0 3.2 |063 0 0 0 | 012 | 395
aceholder (no info) |= Te— D o Jo 0o |o0as6[132a] o 178
DRFS Info : TOTAL] m' 20.7 220 241 | 9.6 | 14
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LOAD TABLES - Mechanical

Thermal Load in MW DRAFT JUL 22 2011
RDR 2006 (in MW) SB2009 w KCS full power 5 HZ | | SB2009 w DRES full power 5 Hz
Cryo Cryo
Low | airfchw| (water tow | airfchw | (water | Total tew | air/chw C“’:’;;:T" Total
Load) | Total Load)
e-sources 288 | 142 43 288 142 4.30 288 142 4.30
e+zources 17.48| 5.33 o 228 553 0.72 1.18 74 553 0.72 1.18 7.4
DR 17.68| 185 c'f:;":_:" 19.5 13.95 0.87 2.52 17.3 1395 | o087 2.52 17.3
RTML 9.25 134 |mcgecin|  10.6 651 A 210 |mcucesinvy 8.6 651 Al 210 |inciugecinm 8.6
Main Linac 56 23 C;:;';“’ 77.1 65.43 14.16 44.20 123.8 44.20 157.7
BDS 10.29| 0.58 suring the 11.3 9.20 123 0.41 10.8 9.20 123 0.41 10.8
i T A8 0 ROR 36 36 0 0 36 36 0 0 36
IR D 0 0 0 0.2 0.38 1324¢C| 190 0.2 0.38 1324 €] 1.9
TOTAL 182 TOTAL 210 [TOTAL
A) four 220 KW dump in rtml iz not included in this total Total Excluding Cryo 161 Total Excluding Cryo 194
B) There are {4) 18 MW major dumps in RDR, but water plant is sized for (2) 18 MW New numbers given so far ( 2010 )
€) Cryo Load for IR from SiD Jul 13 2010. The rest are from RDR (placeholcer) placeholder (no info)

D) IR load from IRENG table 2007 DRFS info JUL 21 2011

E) Heat load shown are from ‘technical equipment’ only. Misc conventional
equipment heat loads are NOT YET included!!
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Load Table progress —
Basis for current Concept design

starting point

current Changes

I
e ‘I:

> exf

RTML Sep 72010 Sep 72010 Sep 132011

Positron Source Aug 27 2010 Aug 27 2010 Aug 18 2011

Damping Ring Aug 2 2010 Jun 17 2011 expecting Jan 2012

BDS Sep 72010 Sep 27 2010 None -Sep 212011
Jun 302010 & Sep 20 |Jun 30 2010 & ,

IR Loads very minor
2007 Sep 20 2007

Electron Source totals only totals only Loads very minor
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Cooling Water Flow Diagram Shaft PMB-0
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Cooling Water Flow Diagram Shaft PMC-0
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e Damping Ring Process Water

9/27/2011

Use chilled water at both shafts — dual temp from PMB-0
Cooler loop for precise temp control maintaining tight stability
Warmer loop for magnets and power supplies

Tower system for Cryo at Shaft PMC-0 only

Cooling Wiggler Issue — highly concentrated heat to air
Maintain air temp within 1F of the magnet temperature

PMC-0

Tower
83/98F (15 DT)

Chiller

Wiggler LCW

RF LCW
65/105F (40 DT 63/106F (43 DT)

@ W_iggler —_—

wWiggler;

73F return

I 3 — = oo
\ 52/62F to FCU s

65/94F magnet&PS
(65/105 magnets)

| s2/731F
(21 D7)
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Typical PM7 (+/-) Shaft Cooling Water Diagram
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Central (BDS/e+)
Temperature @ 84-85F
RTML load in the CR is about 2% of the total area on each
the PLTR/ELTR
Maintain tunnel stability
Placeholder for ventilation in target from Minos
Similar system for each side -
175212 175221 71/
\ < & LA\ '.'_; _ :"c{i Components in
| A s R
S
175214
175216 AT
175351
il % ks
L o -_! { 1175355
175311 %b FCu 85F
65/75F Space
175314 (1007)
175315
9/27/2011 Mechanical & Electrical Overview in CR & DR 11



IR & Main Dump CFS water System

IR Water System Main Dump Water System (~“36 MW
(Technical Load ~S40KW) Main Dump Load @ 54F DT)
4 N

ing Towers

oR ing Towers
aircooled if
small
Procezz Wir Pumpsz | enough? Procezz Wer Pump
D Allowance system

\

) surface Make up
Chillers /74 Buried Procezz Water Pipe

(5 Chilled Wtr Pump

Sufacelevel |
D Allowance for DI
system & Make up

——f4-—Each feed zize to
e | 1MW @ S4F dt

Aszsume
uzing one CFS Terminate w

of |R shaft HX

CFS Terminate
/ with valve.

Ppe Foad in each utilty shak

CHX @ Cavern

Tunnel level

60F LCW ; 3 : LOW HXz : -
.

others : ' RAWHX:
' i

All LCW & RAW zyztem by
others (similar to RDR)

9/27/2011 Mechanical & Electrical Overview in CR & DR 12



SPACE TEMPERATURE and STABILITY REQUIREMENT

DR (~85F)
PLTR (~104F) Stability: 0.1 C/ hr
Stability: none

Service Tunnel (~85F)
Stability: none

ML & RTML(~85-100F)
Stability: none

SOURCES (~104F) \
Stability: none BDS ( 104F) IR (~TBD)

Stability: 0.5 C/ hr Stability: none??tbd

9/27/2011 Mechanical & Electrical Overview in CR & DR
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Typical Shaft Airflow Diagram
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CR/DR Shaft Airflow Diagram
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YLy 4
VeRT ey

e Central Region Air System =1

suwssy | asvusm | (3D

40Kcfm AN
A0Kcfm 40Kcfm 60"x54” supply :. ;
& return duct ins .
80Kcfm Kcf haf —
80Kcfm shaft r S Typical
Ventilation
s Equipment on
¢ m;“ each shaft
21 330 3w SIS CF %‘u'c
Supply air to use the space
below floor

i / ! _"! |
bl :
Ducted supply air to each 2 e, | = |G
“Refuge Area Alcove” <« s et l J
; T HCO W t 1
> i:ll.hbMA —
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1721 Engineering, Study work & Documentation
1722 High Voltage Equipment & Power Distribution

1.7.2.3 Low Voltage Equipment & Power Distribution

1.7.2.4 Emergency Power Sources
1.7.2.5 Power Network Monitoring
1.7.5.6 Communication Equipment

9/27/2011
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172211

Electrical Power WBS Items Main Substation
172212
172214 \ Dist. Substation
172213 345 -34.5 kV I:ﬁ IE‘:I 345 - 69 kV 179213
Transformers Transformers
172214
-
172215 172215 : P

172221

V VvV V 172222
172225 Distribution | _6|_9 - ?]:4-5 kV 172224
ransformers
172224 172223 | [ 69 —34.5 kV
pistribution [ Transformers
172225 SW|tchear 34.5 KV
—— 172225 VARV, .
VV Vv Distribution SW|tchr 172225
Distribution VvV Vv
Distribution
34.5 kV
172225 ,
Switchgear
V VvV
Distribution
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Electrical Power WBS Items

. Surface

. Med Voltage 172231
172233 345 -34.5 kV
Transformers

172311

480V
Panelboard

480V
Switchgear

480V
Panelboard

480V 480V
Panelboard Panelboard

34.5 kV
Distribution
172231
345-480V
Transformers

172233

AR, VV Vv VV vV VV vV
RF Power  Conv 172312 | Cryo Power| RFPower  Conv
Power 172332 Power
480 -208Y/120 V 480 -208Y/120 V
172313 172333
Transformers Transformers
172314 172334
208Y/120 208Y/120
Panelboard Panelboard
172315 VV Vv VV vV
Bldg Power 172335 Tunnel
9/27/2011 Mechanical & Electrical Overview in CR & DR

480 V
Switchgear

480V
Panelboard

Tunnel

Shafts & Caverns -

172331

480V
Panelboard
VV Vv

Misc Power
172321

T

172323

!

172324

208Y/120
Panelboard

172325

VV V
Local Power
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INTERFACE — Electrical

9/27/2011

AC
Transformer

Modulator

RF (KCS

At Surface

At Surface

AC
Transformer

At service

Transformer | cunnel

Panelboard

CRYO

Panelboard

! = :
! Power Supply .

OTHER

TECHNICAL

(MAGNETS POWER
SUPPLIES, etc)

Mechanical & Electrical Overview in CR & DR

Transformer

Panelboard

CFS pumps

Lights, HVAC,

CONVENTIONAL
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INTERFACE (Ce ntral Region)(omy THE SUPPLY PIPE ARE SHOWN FOR CLARITY)

y 14” PROC WATER (PW) MAIN SUPPLY PIPE )
R 2 T : =
FANCOILS |—_L|
LCW SKID
SERVICE TUNNEL
'_ 2” LCW PIPE (to Power Supplies) 2” LCW PIPE ~
N
= €
& 2 VARIOUS VALVE TAPS BY OTHERS
9 *
S8
1-1/2" PW 2| 1-1/2"PW
= = N x x
<
[ eancorts ] ] ]
BEAM TUNNEL
3” LCW PIPE (to Magnets) 3” LCW PIPE
‘ VARIES |

SEP 23 2011
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INTERFACE (Da m ping Ring)(omy THE SUPPLY PIPE ARE SHOWN FOR CLARITY)

6" (52F) LCW

L |

= x
|i| FANCOILS |__I_|

4” (65F) LCW

= =

R

N
N d

Will assume minimum
number of valves taps

? /

. o T

T T

Feed from PMB-0 to beam tunnel (approx 1.3 Km)

6” (52F) LCW from PMB-0

BA

x x x

= =

E%gﬁé%“‘“co“sl[l 1 [%I% ol

Will assume minimum
number of valves taps

<

T 8” LCW TO WIGGLERS from PMC-0 ,

-

X

9/27/2011

Feed from PMC-0 to wiggler area (approx 204m x 2)

Mechanical & Electrical Overview in CR & DR
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Damping Ring

r 1
PMBO \ = / PMCO

) =it BB =
Wi B oL .= o
! | | Central ?am|pus: | !
r R r 2 1] ’:-‘l
_:_J '_-.'_:_.:'—]..—J e T U] || Mpp—

Electrical Power Single Line Diagram
Central Region
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MW AREA SHAFT

>0 IR ,BOS,OMP gig Electrical Power Distribution

8.61 RTML PM+/-12 Central Region Tunnel
PMB-0

4.0 e- PM+7

6.25 e+ PM-7

14.81 | DR PMB-0

2
-
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34.5 kV Power Distribution
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34.5 kV Power Distribution
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