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INTRODUCTION

Process cooling water, ventilations, and sump system

Cryogenic system is not included but only it’s final heat rejection
(cooling towers)

Sizing (&costing) for full power first (adjustment tolower power-
baseline will be done later)

Criteria/Load tables used was before July 2011. Many changes

since
Parsons did the concept & costing for both KCS-ML and DRFS-ML.
Only KCS is considered in this review

Costed each system-bottomsup, per shaft, per system (in RDR
scaled from shaft 7)

Some items just have cost (S/m fire suppression, S target
ventilation, Slaser room HVAC, Scompressed air from RDR)



* Followsthe RDR WBS system
e Specific wbs only

1.7.5

PROCESS (COOLING) WATER

174351

Engineering, study work and documentation

1.7.5.1.1

In-house engineering

17512

Outsourced Consultancy Services

SIB7AS)

Primary Stations

1.7.5.2.1

Cooling Towers & Pumping Stations

175211

Cooling Towers for Process Water

175212

Cooling Towers for Chiller Water

175213

Tower Pump & Accessories for Process Water

175214

Tower Pump & Accessories for Chiller Water

175215

Chilled Water Pumps

175216

Controls

175217

Heat Exchanger for RF Water system

175218

reserved

1.7.5.2.2

Primary Stations and Piping

175221

Chillers

175222

Tower piping for Process Water (surface)

175223

Tower piping for Chilled Water (surface)

175224

Tower piping for Process Water (shaff)

175225

Chilled Water Piping (surface)

175226

Chilled Water Piping (Shatt)

175227

reserved

1.7.5.3

Secondary Stations

1.7.56.3.1

LCW Systems

1.753.1.1

LCW Skid (Pumps & Heat Exchangers)

1.7.53.1.2

LCW Pumps - Surface

1.7.3.1 Engineering, study work and documentation
1.7.3.1.1 In-house Engineering
1.7.3.1.2 Outsourced Consultancy Services

3.2 HVAC Equipment

1.7.3.2.1 Ventilation Units - MUA
1.7.3.2.2 Tunnel Fancoils / air handler
1.7.3.2.3 Air-conditioning for General Areas
1.7.3.24 Alcoves / Caverns HVAC
1.7.3.2.5 HVAC surface racks

1.7.4.1 Engineering, study work and documentation
1.7.4.1.1 In-house Engineering
1.7.4.1.2 Outsourced Consultancy Services

1.7.4.2 Plumbing
1.7.4.21 Potable Water
1.7.4.2.3 Sump Systems
1.7.4.2.4 GroundWater Lift Systems

| 1744 Fuel System Distribution

1.7.51.1 In-house engineering

1.7.5.2 Primary Stations
1.7.5.2.1 Cooling Towers & Pumping Stations
1.7.5.2.2 Primary Stations and Piping

1.7.5.3 Secondary Stations
1.7.5.3.1 Demineralized Water Stations and Distribution Piping
1.7.56.3.2 Chilled Water Stations and Distribution Piping
ilelonitis: Migismbinionsanc=Riotivicniping
1.Z.5.3.4 Compressed Air

| 1.7.5.3.5 Process Water Distribution | |

1.753.13

LCW Piping - Surface

175314

LCW Piping - Tunnel

1.753.15

LCW Piping Connections

1.7.53.1.6

MISC LCW (DI processing / LCW Confrols efc)

17532

Chilled Water Stations and Distribution Piping

175321

Heat Exchanger (Cavern)

175322

Distributon Pumps (Cavern)

175323

Piping (Cavern)

175324

Piping (Tunnel)

175325

Piping Connections to End Equipment

1.7.53.26

reserved

1.7.53.3

Water Stations and Disfribution Piping

1.7.5.3.31

Water Stations and Distribution Piping

1.7.53.3.2

reserved

1.7.5.3.5

Process Water Distribution

175321

Heat Exchanger (Cavern)

175322

Distributon Pumps (Cavern)

175323

Piping (Cavern)

175324

Piping (Tunnel)

175325

Piping Connections to End Equipment

1.7.53.2.6

reserved




Load Table progress —
Basis for current Concept design

|
Load Tables :
starting point use by Parsons : latest
_ _ il Mar022012
electron source just asingle KW # i
' (statement only)
positron source | Aug 27 2010 Feb 252011 ! Mar 02 2012
damping ring Aug 2 2010 Jun 17 2011 I Feb 28 2012
rtml Sep 72010 Sep 7 2010 : Mar 14 2012
main linac-KCS Dec 8 2010 Mar 23 2011 : Mar 01 2012
main linac-DRFS Jul/Aug2011 | N/A
ML-rdr style N/A N/A I
BDS Sep 27 2010 Sep 27 2010 i Mar 02 2012
IR Sep 202007 | Sep 2007 & Jun 30 2010: Mar 09 2012
dumps : Feb 14 2012
Cryo Feb 8 2011 ' Mar 07 2012
Laser ! Feb 14 2012
RECENT CHANGES ARE

NOT INCLUDED HERE




CRITERIA / TECHNICAL LOADS

Some key criteria/input

Various area system heat load tables (except e-)

Various delta T per users

AREAS MW load %
electron source (e-) 4.3 2%
positron source (e+) 7.4 4%
damping ring (dr) 17.3 8%
ring-to-main-linac (rtml) 8.6 4%
main linac (ml) 123.8 =] 5%
beam delivery system (bds) 10.8 \5?@
major dumps 36 17%
interaction region (ir) 1.9 1%
210

In Central Region

ML loads comes from RF
system & racks

For KCS, more than 60%
of ML loadsare in the
surface

Machinedesign to run all year or anytimein a year
DR & BDS has tight space (air) stability
Lcw/process water supply stability not critical
150 gpm per mile inflow for groundwater

RECENT CHANGES ARE
NOT INCLUDED HERE




PROCESS WATER PLANT LOCATIONS & LOADS'KCS (Technical components only shown)
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KCS
(sample load distribution) *EXCLUDING non-technical components
New Shaft Nos PM-12 PM-11 | PM-10 PM-9 PM-8 PM-7 PMC-0 | PMB-0 PXB-0 PXB-0 PM+7 PM+8 PM+9 PM+10 PM+11 PM+12
0Old Shaft Nos Shaft11 | Shaft 7 [Shaft 14| Shaft5 |Shaft15 Shaft 3 Shaft 13 |Shaft 12| Shaft 1.1 | Shaft 1.2 Shaft2 Shaft 16| Shaft4 [Shaft 17 | Shaft6 | Shaft10| TOTAL
(central near this | (central MW
region) shaft | region) (cooling)*
2.1 21.0 4.85 17.3 485 | 16.54 11.9 14.5 2.8 2.3 36 9.9 1654 | 485 | 17.3 4.85 20.8 1.8 210
45% rtml 5% 5% 45% rtml
RTML 8.61
3.87 0.43 0.43 3.87
28 RF 64 RF 64 RF 64 RF 64 RF 64 RF 64RF 64RF 64RF 64 RF 64 RF 24 RF
ML (surface)
2.12 4.85 4.85 4.85 485 [ 4.85 4.85 4.85 | 4.85 4.85 4.85 1.82 79.59
105 RF 108 RF 81RF 81RF 108 RF 101 RF :
ML (tunnel)**
491 5.04 3.74 3.74 5.04 4.73
100%
e+ 6.22
6.22
100%
o 4.30
10.4
85% 15%
14.81
11.97 | 2.84
36.00
CRYO (surface) 49.63
0.576
**includes 0.914 KW nc magnet over 5 plants * excluding conventional non-technical components (By Parsons) 210
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RECENT CHANGES ARE
NOT INCLUDED HERE




ML-KCS Process water System

MIL-KCS ([ IVIAIN I.INA(: Kiystron l:lllstel' Scheme ] DESIGN CRITERIA FOR CFS

KLY CLUSTER SCHEME, M ater & Air Heat Load” per RE (3_cryomodule section)
ted as per RE>
To Low Conductivity Water to CHW? To AIR Max
Spac
Average | Heat Loaa Max coppl Delta water Delta |Maximum | Typical | Acceptabl Racks Heat e
uantie | THEZT] e rew [anoWinie [zopeiy [h ol a [ warer | roines | RiTawanie | avaren | e Temn pvioull IR BN
v Load e | remmeran [T torecc | (2T, ature (e [ Pressure [ pressure | variation Load o o
ww Grece e e p- o Bar P
acw | ¢ > < > > e © axw)> | v o>
RF components o
RF Charging Supply ao 10.7 2.8a o.75 19.3 13 s 10 NA 0.9
5 B
= =
Switching power supply | & = 35 7.0a 76 |zoos|14a.2s 13 s 10 NA = Sl | RFACE RF
Pulse Transformer 60 35 0.50 20 5.283 0O.905 a n/a NA 0.3 pe r
Modulator 35 2.73 20 5.283 4.916 10 5 n/a NA ~62 5 KW t LCW
Klystrn Scket Tank / Gun s =3 60 35 1.1s 10 2. 642 | z.0o63 is ES n/a NA 0.2 * 0
Focusing Coil (Solenoid > == 80 ss5 2 10 2642 |4 15> 15 1 n/a NA o
= —— 3 KW to CRAC
(inlet /
Klystron Collector 87 temp is 37 o 774 | 26. 129 15 0.3 n/a NA
25 to ~ H H H
) " . to air (ventilation
35 to
Klystron Body & Windows 6o=2/ML P, s 10 2. 642 % 15 a.s +-2.5C NA

CTOs & combining Loads/circulatolf 2/Kistrn 6.04 3 o.s86
Relay Racks (Instrument Racks) TeD A N/A o NoA N/A N/A None Nel
SUBTOTAL Total surface RF (excluding Racks) = 72.74 3.0 10.2

COMPONENTS IN THE TUNNEL (listed as per RF)

RF Components (x 584)

RF Pipe in Shaft (shaft & bends) 584/ML

Relay Racks (Instrument Racks) TBD

Main tunnel Wyvgde & local wvgd 584/ML

Distribution Edn Loads & Cavity

TeD
Reflection loads

Subtotal Tunnel RF& NonRF unit Only (fora RF | 36.41 Total tunnel RF (excluding Racks) =

Toksl ko of Kiystonin

weT | B 5 EE @Y EE 5 EEEEREEREEREEE

vz 2z (22 |2z o |2 = szaz@la
° @ | F" E
| RECENT CHANGES ARE

TEREE EEREEREERE o] |z|z]|zla] |z]2](z]z] |zla] NOTINCLUDED HERE

Tokel oin the fineel

A. FULL POWER



ML-KCS Process water System

[ LCWR-10" 1.7.53.1.3) LCWR-10" ‘
i (1.7.52.1.7) T00°F ‘ TOIFROM RF
N o i el
COOLING 1 1
coouns | | cooune || SOOLHE |
TOWER TOWER s . - DEMINERALIZED
cT1 CT- 2 | p——) O MAKEUP WATER
e (STANDBY) | BLADDER TANK
! LOW CONDUCTIVITY WATER !
| | (17328 ‘ HEAT EXCHANGER ‘ TO/FROM RF
LCWHX-1
: & : Lowrxi . COMPONENTS
CWR (175222) _CWR CWR wirg: 18 H ; ON SURFACE
@ COOLED | | (TYP.)
CRAC UNIT H LCWR. CWS i g
175315
cws H— ‘ ‘ ( )
MAKEUP WATER i LOW CONDUCTIVITY WATER PUMP 1
. LCWi H
BLADDER TANK el TUNNEL | CWS AIR SEPARATOS e |
VENTILATION H i
T ‘ LOW CONDUCTIVITY WATER cws.s i
175213) e HEAT EXCHANGER !
oWs, 173211 ! 2 LOW CONDUCTIVITY WATER PUMP Dl i
S | T _BOTTLES |
COOLING WATER PUMP ! e U e (1.753.1.6) |
CWP-1 | LOWR CWR ‘
: SURFACE ! cows ‘
3 _ADMIN : !
ARsepararor CWS, H UNT o 3 | cws Lows LOW CONDUCTIVITY WATER PUMP |
™ . 3 |
3 (STANDBY)
COOLING WATER PUMP i 173286 a8 |2 LOW CONDUCTIVITY WATER |
X - 12 HEAT EXCHANGER |
R 13 LCWH; \
¢ | (STANDBY) ‘
i |
CWS, CWS-10" © ov ! !
—*—H—@""F’ ¢ — t |
COOLING WATER PUMP grar, | lg,: CWR10" R !
MAIN CW SYSTEM o [ SURFACERF * |
(STANDBY) ST
83°F [98°F
4
o I I
I P EE |
& E CWR I
9
8 b
g (1756353 LCWR H
g, (17534.1) e @ | NG i AN GG TOIFROM FAN
= LCWR CWR DI FILLING TANK ! et TOFROM N “ONT COILS UNITS
g e #{ ONLY ON SHAFTS TO/FROM FROM FAN ® b u n |
MO &PMi | ! ADJACENT COILS AND RF 5 H——a— ® bt [ B
_ SHAFT NC EQUIPMENT __LCWS g T P2 11 |-
! cws Lcws (1.753.1.7) a5 —t—t q 3 1732.21) TO CONDENSATE ad 15
2 COLLECTIONSYSTEM 2| |3
S o o 1=
LOW CONDUCTIVITY WATER BLADDER TANK g ' \ S NG
HEAT EXCHANGER - : LCWR LCWR LCWR(17.5.3.1.4 c
LOWHX4 z:s F
Lot BOTTLES I&fc?ﬂ T
| ((RZ )
O 1.753.1.1) LCWS LCWS N SHAFT
LCWR CWR 4 LCWS
e | & e
LOW CONDUCTIVITY WATER PUMP 3l (1.7.53.1.4) A |
! ; S ! I b
! cws Lcws, T H LOWRLIZ E
TR AIR SEPARATO 9 IS
AR e T R B = TOIFROM RF =
LOW CONDUCTIVITY WATER S i EQUIPMENT ~ TO/FROM RF
HEAT EXCHANGER EQUIPMENT
] LCWHX5 LOW CONDUCTIVITY WATER PUMP
! LOW
LOW CONDUCTIVITY BOOSTER PUMP
" | LCWB
LCWR CWR LCW: 517 @
1 LOW CONDUCTIVITY WATER PUMP
LCWP6
cws o LCWP-6
Lows s TUNNEL
LOW CONDUCTIVITY WATER
! HEAT EXCHANGER
CAVERN |




175216

controls

175218

-

& 7

5
T

vl

ML-KCS Process water System (simplified)

20l

g1

Components in
Yellow located “Air
Treatment WBS”

175211 83/98F (28/37C) e 5571007 33/
= ' 29/38 C,
A Vo -3 L [ (15FDT){ e
[_L [” 175222 ‘H »r 2 ] = R E 175313
e [E— R 2 2 2
175312 l
175213 - 75315
A\
shaft pipe 175224
PM11 16"
PM9 12"
PM7 10"
175351 FCU
| 1 85/95F (29/35 C)
. lew 10F DT

175353
175352

85/107F (29/41.7 (
(22 F DT)

175311
175314

175315

-
175315 ~Smp—_




I NTE R FACE (KCS) (ONLY THE SUPPLY PIPE ARE SHOWN FOR CLARITY)

ONE 1” VALVE TAP FOR RACKS PER RF
(5 KW PERRF) @ 10 Fdt 3.4 GPM

[ from RLarsen Mar252010 GDE presentation
& RLarsen MAY162011 email confirmation]

LCW BOOSTER PUMP
(1 PER 2 RF)
24 GPM, 1 BHP, 1-1/2”PIPE

1-1/4” (4.5 GPM)
TO FANCOILS
1qty/RF

12” LCW MAIN SUPPLY PIPE

)
i e i [
EIETEEEE EEXIEEZE REEREREE EEEEEEEE EEEEIEEEE TEEEEEEE - 33331331 EEERIXEZ IEEREREX IEEIEEET  EEXREREX TEEEEREE

‘ 1 RF (3 CRYOMODULES) |

~38.75m 1-1/4” PIPE HEADERS AFTER
BOOSTER PUMPS INCLUDED
(assumed qty VALVE TAPS)
SEP23 2011

10



Central Region Process water System

COOLING TOWERS

COOLING

COOLING cooLING COOUING
ToweR Tower TOWER

A cr2 (STANDBY)
|
3
°l WH) (175223)CWR

TET
cws cws-12-

CHILLER BYPASS-14"

I SWITCHOVER VALVES.
TE 1

SWITCHOVER VALVES NOTE 1
TOWER BYPASS 14"

NC

MAKEUP WATER
ELADDER TANK

SURFACE LEVEL

CHWR ’|752|5»
CHILLED WATER PUMP
Chi
COOLING WATER PUMP
CWP-1 AR SEPARATOR
— CHWR-14"
CWs-12 Y
COOLING WATER PUMP SLLER
cwp-2 cus
(STANDBY)
CHILLED WATER PUMP.
CHWP-3
THILLER BYPASS 14" )
17.5225) cHws 6"
To MAU
CWP-3
(STANDBY) CHWRS
|e-CLEST,
SURFACE LEVEL
E: q-
& E
3
MAIN CHW SYSTEM : 3
o
SURFACE LEVEL
o R FAN COIL
4 3
E o WNIT
3| 75228 S o bt s ™
E v E I hd -] 47O
] “ i (73221 COLLECTION SYSTEM
\ ) E
H mﬁ,w 175353) H PWR-14" o PWR PWR
3
} (175351 I TOFROMLOW
i N | EXCHANGERS
Pws- PWS PWS =
! MAKEUP WATER 66°F ‘i—-‘ et AND FAN COILS
i BLADDER TANK ‘ B g
crws D 4
{ ¢ E Y azssss
| PROCESSWATER |
: HEAT EXCHANGER (75352 :
i P zusyl | :
i PROCESS WATER PUMP H ‘ TO/FROM RF
| N R ] | } COMPONENTS
e DEMINERALIZED BLADDER TANK cws.6t IN TUNNEL
; i MAKEUP WATER tonee |
[ weigl | amserssron ruated 130 !
i L] PROCESSWATER PUE i \
PROCESS WATER E2 i
; HEAT EXCHANGER _ | w T 17531.1) ‘
PHX2 OW TV
i | HEAT EXCHANGER : TO/FROM RF
i H = —. COMPONENTS
PUR HWR
| — PROCESS WATER PUMP | ‘ T753.14)N TUNNEL
! PR3 : ‘
(STANDBY)
i PROCE WTR PUMPS | - ‘
; ; LoW CONDUCTVITY WATER PuMe BOTILES: :
| STRDBY, | (75578) \
5 )
f (STANBE
[cavemn i LCW SKID

TUNNEL LEVEL

CAVERN

TUNNEL LEVEL b—mm— e —

TUNNEL LEVEL LOW CONDUCTIV
WA
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Central Region Process water System (impiified)

175212

175221

T\ [\ [F] =
L’YTT ﬁ.\[_w 175223 LU_ | =

| bt =
b—-
i\

175223

85/100F 60/82F
(29/38C) o (15/280)
(15FDT) | ;75514 (22FDT)

175225

175216

controls

175351
PW
175353 65/85F (18/13 C,
175352 (20 F DT)

175311

175314

175315

Lcw
70/92F

(21/33¢)
(22FDT)

9//'7/)’&7‘/

Components in
Yellow located “Air
Treatment WBS"”

1175355

FCU

65/75F
(18/24 C)
(10FDT)

12



DRAFT SEP 2 2010

A Central Region LCW SKID LOCATIONS & FEED

Length shown are approximate for process water distribution purposes only & doesn’t reflect the actual beamlength

PM-7
- A A A A A A AA A A -
! 270m 270m 234m 35m 512m 480m 353m353m 434m  487m 431m
Ea
I B VAV S, SN .
= \
s
S |
a
g
i > < N > >

13



INTERFACE (Central Region)(ONLYTHESUPPLY PIPE ARE SHOWN FOR CLARITY)

Y 14” PROCWATER (PW) MAIN SUPPLY PIPE

< T
=5 & T i T
FANCOILS " :
1 1
L1 Lew skip
SERVICE TUNNEL L |
—
2” LCW PIPE (to PowerSupplies) 2” LCW PIPE
[
= E
| & VARIOUS VALVE TAPS assumed
R R
S
1-1/2” PW = | L rasew
= = = =
] ] - .
FANCOILS
BEAM TUNNEL
3” LCW PIPE (to Magnets) 3” LCW PIPE
VARIES
SEP23 2011

14



Damping Ring Process water

Ll
(STANDEY)
b
g
E oW
Cws Cwer
- - -
o
[}

=12
o

MAKEUP WATER

System

(PMB shaft)

{h—— CHWR
V= SWITCHOVER VALVES MOTE 1 r—oy
d o
MO N cooung ToweR avPAss 2 ! D} N
WE! CHWS i e
L - [pu CHWS .. MT -
| TUNNEL
HAKELP wma—wn
> CHIR
-m—x—m—l—mr- ? i "
CHWS
- |CHWReE'] u ~%
.%_T CHARE ; AR SEFARATOR)
A
oW CHILLED WATER PUYS
BT s b
ARsEPRATOR =
g THE ;I I
BYPASE CHILLER BYPASS & . H i
i TER FUMS i i &
2 HWF3
7| 80T (STANDEY)
CODLING WATER PUMP i
CODUNG MATRPUE CHiget
(STANDEY] _
GROUND LEVEL —
& MAKEUP WATER TIT LOWRE o
J BLADDER TANK j |
2| . ) [ h o
4 CHARY g B2F LOWSN" ::
(A li—m— z
BT LOM CONDUCTIVT —_
LCWRE" 73 Na, = LS
AIR SEFARATOR
TIF LOWS=4"
LC! ‘ LOWS-6"

LCWR

Lews &

LoWS

62°F

LOWS-3"

WA

CHAR

LCws

LTV
(ETANDET)

sEF

GAVERN

TOFROM BF

EQUIPMENT
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Damping Ring Process water System (PMC shaft)

BLADDER TANK

Z 175218

MAKEUP WATER: e
coouns || coouns |l CRYOSENIC | | CRYOSENIC oW
WER TOWER COOLING .
Loone CRYDGENIC
= EWA107, , LOKDS
85F

CWFRG
(STANDEY)

R

- BT

MAKEUP WATER

il
SWITCHOVER VALVES NOTE 1
COOLING TOWER BYPASS -1

=Y wrn — 1y O

BLADDER TANK

BLADDER TANK

O] e -

‘-;E\&LEHGM
A St

N7
CHILLED WATER PUMP
WE-1

cHuER
[

175214

ER PUMP

JAIR SEPARATOR
[

s

COOLING WATER PUME
TWRZ

BOF
CHILLER BYPASE =17

CHILLER BYPASS =17

Crwisa"

CHWERA

GROUND LEVEL

CHWEmE"

3 V8"
(75228 |
{ CHWReI FROM WIGGLERS — HENEE
! 0 wlGGL ERS st
. . — TOIFROM RF
W 7
LCWASTD O (75334 CoMPOHENTS
105°F 06'F 1N TUNNEL
LowsE Lol CHWR, MAEUP WATER Lcwse . TOFROMRF
MAKEUP WATER i NS TATE T BRI [ COMPONENTS
BLADDER TANK BLADDER TANK B TN TURNEL
@ Y erws \ | Lowe
] ]
e 300 refoeponred 3 -
LOW EOHOU ¥ oM TY
HEAT HEAT ! 7
i c
] .
— LOW CoNDL
e AIR SEPARATOR L AR azrinarc:?lj
vl
TEAT EXCHANG
CCHY=2
T
CHWR CHWR-SE"
LOW CONBUCTIVITY WATER FUME w
LCAP-3 \
(STANDEBY)

LCWHxRl LCWH=S
(STANDEY) (STANDEY)
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Damping Ring Process water System (simpiified)

Tower

83/o8F (15°F pT) | 2%/°7°¢C

Chiller

15.6/32° C
60/90F (30°F DT) /

Wiggler LCW
18/41°€l65/105F (40°F DT 17/41°C

Wiggler,

@ Wiggler

29°C
~
i
~23°C
73Freturn  ____ _
3
11/17°52/62F to FCU = >

18/34°C65/94F magnet&PS .
18/41° c(65/105 magnets)

HX
52/73°F
(21°F DT)

11/23°

10/22°C

17



-

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

6" (52F) LCW )

.
.

£ 5 .. 55 &

4” (65F) LCW

Will assume minimum
number of valves taps

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

6" (52FY W from PMR=0 3

FE ARt D B0 56 &

Will assume minimum
number of valves taps

_— —
o = o

8” LCW TO WIGGLERS from PMC-0, F

-
% 25

c I

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

18



IR & Main Dump Process water System (simpiified)

IR Water System
[Technical Load ~540KW)

",

s ™
Cooling Towers

OR
aircooled if
smiall

\ Process Wir Pumps | enough?

Chillers
(lJ) Chilled Wtr Pump
Sudfaceleyrl

|:| Allpwance for
sysvem & Make up

Brzume
using one ) CF5 Terminate w
of B shaft /X
-'.-l....
/
CHX @ Cavern
a” r
GOF LCW
Pumip & Pige
to Hall by
others

Main Dump Water System [~360W
Main Dump Load @ 54F OT)

ling Towers

Process Wtr Pump

e Fend bn each utilty shaft

H]

Allowance system
surfaoe Make up
#£5 Burizd Process Water Pipe
R —Each feed size to
—T 1EMW @ 54F cit

JOFS Terminate
A
with valwe.

Tunnel leve

LCW HXz

————

AW His

All LOW & RAW system by
others |similar to RDR
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AIR TREATMENT SCHEME i,

&5

siFFy | AETuRd | (LRI
60”x54” supplyg ;
& returnductin: 2
shaft | i
r Typical
Ventilation
] Equipment on
|ﬂl=:='l-h!'l| eaCh Shaft
==

Supply airto use the space
below floor (non-ducted)

19,7,9, 7,9

—0H

Ducted supply airto each
“Refuge Area Alcove”

* ~1mph airspeed (~2 ac/hr)

20



PLUMBING SCHEME

* 150 gpm per mile inflow

TUMMEL LEVEL FLOOR DRAIN TYF)

FLOGR DRAIN (TYF)

LIFT SUMP

TO CITY SEWER

SAN _ a-

-

A

AN

FROM SUMP

\

ShALL
SUMP PUMP

(17423)

SUMP (TYP)

LARGE
SUMP PUMP
C1T423 ) L])

SUMP (TYP)

Figure 2-8: Typical Below Grade Drainage Diagram

J

LIFT PLIMP
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Conventional Mechanilca Equipment QUANTITIES (n+1) March 19 2012

Location PM-12 | PM-11 | PM-10 | PM-9 | PM-8 | PM-7 | PM-7cr | PMC PMB PXA PXB | PM+7cr | PM+7 | PM+8 | PM+9 | PM+10 | PM+11 | PM+12

chiller 241 | 241 | 241 | 241 2+1
chilled pump 2+1 241 241 241 2+1

S cooling tower-process 3+1 241 3+1 241 3+1 241 2+1 241 241 241 241 2+1 241 3+1 241 3+1 241 3+1
cooling tower-cryo 2+1 2+1 2+1 2+1 2+1 2+1 2+1

u cooling twr pump-process 3+1 2+1 3+1 2+1 3+1 241 2+1 241 241 241 2+1 241 2+1 3+1 2+1 3+1 2+1 3+1

[ |coolingtwr pump-cryo 2+1 2+1 2+1 2+1 2+1 2+1 2+1 2+1

f computer ac for racks 241 241 241 241 241 241 241 241 241 241 2+1 2+1
ventilation for RF 4 4 4 4 4 4 4 4 4 4 4 4

ad |oiTank 1 1 1

C Heat Exchanger 241 241 241 241 241 241 241 241 241 241 2+1 2+1
lcw pump 241 241 241 241 241 241 2+1 241 2+1 2+1 2+1 2+1

€ Make up air -supply 1 1 1 1 1 1 1 1 1
Make up air -return 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
hvac unit for admin space 1 1 1 1 1 1 1 1 1 1 1 1
process pump 2+1 2+1
proc wtr heat exchanger 241 2+1

T [Low Heat Exchanger 2+1 2+1 241 |11(2+41)[2(2+1) | 241 | 2+1 11(2+1)| 2+1 2+1 2+1

U |iewpumps 2+1 2+1 241 [11(1+1)(2(2+1) | 2+1 11(1+1)] 2+1 2+1 2+1

n  |fancoils 100 102 102 | 147 103 147 102 102 100
booster pump 54 54 54 20 54 54 54

n rtml fancoils 3 3

€ |rtml booster pump 1+1 1+1

| sump duplex pumps 11 11 11 11 11 11 60 16 16 1 60 11 11 11 11 11 11
grndwtr lift pumps 1+1 1+1 1+1 1+1 1+1 1+1 1+1 1+1 1+1 1+1 1+1 1+1 1+1 1+1 1+1 1+1
refuge area hvac 141 1+1 1+1 2(1+1) |1 2(1+1) 1+1 1+1 1+1




OVE R H EAD (full power loads)

PEAK RUNNING KW -(BHP to KW) March 19 2012
HEAT REJECTION- related Mech Equip
Locatid equipment tag PM-12 | PM-11 | PM-10 PM-9 PM-8 PM-7 | PM-7cr PMC PMB PXA PXB PM+7cr | PM+7 PM+8 PM+9 | PM+10 | PM+11 | PM+12

chiller CHL-1 854 785 232 37 854 2762
chiller CHL-2 854 785 232 37 854 2762
chilled pump CHWP-1 46 35 15 3 46 145
chilled pump CHWP-2 46 35 15 3 46 145
cooling tower CT-1 22 37 22 37 22 37 37 37 22 11 37 37 37 22 37 22 37 22 535
cooling tower CT-2 22 37 22 37 22 37 37 37 22 11 37 37 37 22 37 22 37 22 535

S cooling tower CT-3 22 22 22 22 22 22 132

u cooling tower CT-4cryo 30 30 30 11 30 30 30 191

r |coolingtower CT-5cryo 30 30 30 11 30 30 30 191

f cooling twr pump CWP-1 6 91 13 61 13 61 60 32 12 3 52 60 61 13 61 13 91 6 709
cooling twr pump CWP-2 6 91 13 61 13 61 60 32 12 3 52 60 61 13 61 13 91 6 709

a cooling twr pump CWP-3 6 13 13 13 13 6 64

C cooling twr pump CWP-4cryo 69 41 41 9 7 41 41 69 318|
cooling twr pump CWP-5cryo 69 41 41 9 7 41 41 69 318|

€ computer ac CRAC-1 67 67 67 67 67 67 67 67 67 67 67 67 804
computerac CRAC-2 67 67 67 67 67 67 67 67 67 67 67 67 804
ventilation Surf Ventil 67 67 67 67 67 67 0 -08 W/W at pea k 67 67 67 67 67 67 804
ventilation Surf Ventil 33 33 33 33 33 33 33 33 33 33 33 33 396
lcw pump LCWP-1 24 67 54 54 54 54 54 54 54 54 67 24 614]surface
lcw pump LCWP-2 24 67 54 54 54 54 54 54 54 54 67 24 614|13552
process pump PWP-1 290 290 580,
process pump PWP-2 290 290 580

t lew pump LCWP-1 198 198 396

u  |lewpump LCWP1-dr tunl 31 39 70

n lcw pump LCWP2-dr tunl 31 39 70
lew pump LCWP-4 125 70 70 23 70 70 125 553

n lew pump LCWP-5 125 70 70 23 70 70 125 553

€ |fancoils FCU 25 25 25 52 52 52 25 25 25 306

I booster pump LCWBP 60 60 60 23 60 60 60 383
rtml fancoils ARU-rtml 55 55 110Jtunnel
rtml booster pump RWBP rtml 56 56 1123713

366 | 1268 | 447 905 447 905 | 2824 | 1926 | 715 122 178 | 2824 | 905 447 905 447 | 1268 | 366 |17265

technlloadused 2.1 21 485 173 485 1654 119 151 22 23 36 99 1654 485 173 485 208 18 21018
w/wpeak 015 006 008 005 008 005 019 011 025 005 0005 022 005 008 005 008 006 017  0.08

f



ADJUSTMENT TO FINAL NUMBERS

e PARSONS’s PARSONS'’s
R Separate cost by Area systems | MECH COST ELEC COST
i+ Add missing wbs | EXCEL EXCEL
i+ Adjust IR water plant cost I I""r ==}
'« Adjust Ventilation cost o T >
) Add laser rooms :
i +  Add Fire suppression I
e etc i
T Ve >
' Scale per new load/criteria =~~~
——————————————————————————————————— }
i . Adjust cost to low power e "4 \ 4
ADJUSTED ADJUSTED
MECH COST ELEC COST
EXCEL EXCEL
— e
~ ~
-~ ~ - ~
—~ ~ -
—~ ~ -

Add EDMS references

Risk Basis (high & low %)

__________________________

Add other mandatory input :v~ -

CIVILCOST
EXCEL

;-.11
|
1
|
|
|
|
|
|
1

|

Y

OVERALL CFS
COST EXCEL

(AMERICAS)

I
[ LINK or

INPUT ?

GERRY
DUGAN’s EXCEL
FILE ( CEM)

—————



Updated KLY CLUSTR 155 C 4T 322C 48 lpm 63 KW 57.9 Ipm
ofxskid —— 9o 12.7 gpm 153 gpm
JUNO12011 . P 1-1/4" .
excluding ac transformer 32DN 32DN :
pra— 34" i
3
[ ooo I Bty W]
~4.5 bar 264 gpm 10 Umin H
press drop 8.8 dtF 5dtC :
QQlF i1 c :
90.000F :
3222|c ~1 bar Solenoid mKW i
1-1/4 32DN . .
L press drop 264 gpm 10 lUmin
41 dtF 23 dtC
1020F 304 28F dt
A
Sckt Gun 08 assume
90.000F 3220C ~1 bar 264 gpm 10 l/min ~110 psid
press drop 207 dtF 115dtC -?-8‘Bar
#m' im‘ vi l1' a7 & 105.01F 406 C !
~5 bar (Charg Supply Switchng PS Modulator Pulse Trsfmr irculator/CTOs I
press drop 075 gpm 3 l/min)| 2 gpm 8 Vmin[] 5.28 gpm 20 limin| |5.28 gpm 20 l/min 2 gpm 8 l/min :
1912 dtF 11 dtC |43 dtF BdiC|] 4.91 dtF 3dtC| |091 dtF 1dtC || 287 dtF # dtC :
KW KW KW 0.7 KW X KW :
111.1F 106.9|F 97.50|F 93.5|F 1213(F :
43C 41.6|C 364|C M2c 496|C 1
¥ F v ]
1
B4C 101%<1'-1-;5"_ STTTA 21 fpn| 1" |
Collectr KW A 48 1fmin 5.5 gprh :
9.77 gpm 37 Umin | 12.7 gpm B4 cC :
26 dtF 15 dtC 1 101 F 47.7 1
I I
12;.:le ———————— > o 19y
) 32N 1-1/4" g

Stacking of loadsin surface RF considered but not used
Not much first cost savings, (10” to 8” pipe mains) vs effect of high
space temperature




Chiller vs w/out chilleron DR

"QUICK and DIRTY" ANALYSIS - Chilled vs Process Water System (DR)
Prepared by E. Huedem 2/9/2011 (CF5)

Checked by LHammond 2/9/2011 (CF5)

W AT G Op. Power  CostS

DRAFT FEB 9 2011

o Will meet user regrmint for alr temperaturs

With Chiller Without Chiller |
user regmnt (77- 85F space, 0.1C +-)
Supply Water Temperature Primary Loop 55|F fram Chiller B5|F from Tower
Supply Water Temperature LOW B5|F Tower 95|F :"ﬂ;
e
Magnet Water Delta T A0|r 18|r
-1
Mean water Temperature B5|F 104|F uror
Chiller
Tunnel Space temperature B5|r 104|r B
Magnat Return Water Temperature 105(r :.".:. E 113[r E
Owerall Systern Water Temperature Delta T 30(F* [blended) E 17|F* (blended) z
Primary Water Return Temperature B5|F o b 102 |F .
;oFOT .
SHAFT 12
Cooling Tower Size Shaft 12 2B89|1on Haas 2B89|Ton Heat
Flow 2311 |gpm Btangics 4079 |gom e
Pipe Size 1" Purmpa 14" =
hssume purnp head A0 | pai . 65| psi
Tower Pump Shaft 12 B3 |bhp e 238 |bhp -~
[EE (2) 50 HP - (2) 125 HP 1041
space —_—
Chiller Size Shaft 12 2889(1on 0
Chille . - - -
_m;w WWith Chiller I Without Chiller
MW ¢ Pros Pros
MW

Less 'First cost” between <SZk Do <S50

cost ¢ mest metrology|survey ] temperature redguinemnsent

Less opsrating oost

Better contrallability of air "tight™ stability

Longer life of eguipment (dues to space temperatura]

weater system can run @ high water DT

Chilter anly runs about -8 moanths S

Cons

Cons

fdore 'first cost’ between <52M to <S5M

Wil NOT meet user reqgmnt (air temperatura)

more aoperating cost

Will NOT meet metrology sunsey reqmint (temprtre)

petrology said laser tracker won't operate reliably
ghowe 90F

pAcre difficult o maintain air “tight" stabdlity

shortenad equipment life (high space temperature)

Workers Emperature maintenance iSsine

lowwwer weater systaem delta T




POST RD

onar T = 1D 2o07)

|t

oo atadal = toop Tl U0

Pravide are Bigh sticlensy cogen pawer | coaling plant an wie snd dxiricts cowe w2 13 degree T chiled wite
557 cuphiosd the fackity. remove S8 Sowee Qeraralicn and chiling el ¥om the sroject coat

[Darirais com piring vraias by UETg PIoces waler S8 BIITary IR(RCEan for CHEld woter S331er Wl jusing
Quralns basd Sorrp ax twnzobis ard siarvdsions criler s foo recko

funcion w18 20, 38, £33

wy»leen ta arvd redoce coal wWed

Pravide cornecizn 1o slecrical ity sytern of b shalls (w *2)

Cptirsze xatatalion spackng sesd

Lat the

wtiny = Soer) inchiade that coat in ihe project canatiucion cast weel

|Cortralize the BVAC and recondigurs s Som Do e ez

e About 50+ list from V.E. in Nov 2007, List from value
engineering sessions in Nov 2007. Some appear to have real
good cost reduction potentials.

*Project focus on “first-cost” reduction

eTalks located in

http://ilcagenda.linearcollider.org/conferenceDisplay.py?confl
d=2328

eDescription of each list, but no detailed evaluation

(Oarirats Rack S4is and replece wih Juwt pump

eSpecific items selected by project to be evaluated in 2008
Elimination of centralized chilled in ML

Higher RF water delta T

Warmer tunnel temperature during operation and

local cooling during maintenance

Other pipe materials

[Ervrme o piiTg 3paTeer S aaing CAVST waler Oty B3 SOTMAT ABCIO0, SVIUTES 3OO ey S S

I

E Huedem, June 5 2008

» discussions during this effort effort
o Centralized LCW vs processwtr/skid
o Tunnel booster pump footprint=2/rf
o (stacking of loads) Surface RF High delta T 28 Fdt v§
15F = not much cost savng
o Surface RF ventilate or part of rack

27

| o DRchilled water or not



http://ilcagenda.linearcollider.org/conferenceDisplay.py?confId=2328
http://ilcagenda.linearcollider.org/conferenceDisplay.py?confId=2328

BACKUP SLIDES

some LOAD TABLES



MAIN LINAC KCS

SN avEs s~ wE_ 5w 5 -» sEw == EE_ —snesan

= s n g

Do <o

Mar 23 2011

Quantit
Y

Average
Heat
Load

(Kw)

pras sne
To Low Conductivity Water to CHW?| To AIR Max
Spac
Heat Load Max Delta Delta |Maximum | Typical | Acceptabl Racks Heat e
toLcw Allowable supply Tempera Water Temper | Allowable (water) e Temp Heat Load to | Tem
Water Temperat Temp ( ture (C Flo‘_N apm ature (F Pressure pressure Variation
(KW) ure (c) < delta) a/miny delta) (Bar) drop Bar delta C

RF Components x (692)

RF Charging Supply

s D
L =
= o
Switching power supply S =
(%2
Pulse Transformer
Modulator
s ©
Klystrn Scket Tank / Gun [
B 2
Focusing Coil (Solenoid ) = =

Klystron Collector

Klystron Body & Windows 692/ML
CTOs & combining Loads/circulatoll 2/Klstrn
Relay Racks (Instrument Racks) TBD

SUBTOTAL

N/A N/A o N/A

N/A

N/A

None

Total surface RF (excluding Racks) =

72.74

COMPONENTS IN THE TUNNEL (listed as

RF Components (x 584)

RF Pipe in Shaft (shaft & bends) 584/ML
Relay Racks (Instrument Racks) TBD
Main tunnel Wvgde & local wvgd 584/ML
Distribution Edn Loads & Cavity TBD

Reflection loads

Subtotal Tunnel RF& NonRF unit Only (for 12 RF)

Power to Beam =37KW per RF

er RF)

27

Total (for a RF)

N/A

10 1.693 0.447

N/A

12 9.628 2.544 21.6

57 36

Total tunnel RF (excluding Racks) =

|

39.99

(80
psid)

pSId)

(80

??

total RF heat loss less
racks =

112.73 K\?//RF |

Load to LCW per Ray

| s




POSITRON SOURCE . )

i Load to| Chilled | Beam Tunnel
Positron (e+)Source Heat and Power load Load to Water - LOW air | wir | Tempersture DRAFT AUG 27 2010
LOW | KW
Total Rough [Qwanti| Distribution |k'W heat SUPEY Delta T| Flow
: i temperatur ) , .| Heat Motes
kW ocation ty Assumption oad i {F) (epm)
e (F] load
1) Pre-Undulator
Beam . _ 25 Mattison Magnets omitted - no info
Magnet 7856 52 dividual | 785.6 18 258
agnets Tunne fneituE = (Norbert 2-27-2010)
B D d
Cables gss | BT individusal EpEncs an 855 Includes Rack figures (Norbert 8-27-2010)
unmne tunnel
C Follows BDS
Power Supplies 1229 | Cavemn | 20 Evern 87.6 Space 12 | 332 | 354 miews
Cluster temperatur reqmnt
~ Cavern e. Initial 7 Freestanding Racks + 13 Rackmounted P5Us
Rack 0 C 10 ?
Ak svern Cluster basis is 95F {Norbert 8-27-2010)
im = =, i o
Collimatar 10 'Beam 3 individusl 10 54 38 1 gpm per collimator - 30°C delta T {Norbert &
unne 27-2010)
2] Fast Abort Dump
B
Magnets 6332 | O™ | 32 | individual | 6332 18 | 2402
unne Depends on
B tunnel
Cables 15 | FEET individual 15 Includes Rack figures (Morbert 8-27-2010)
Tunnel space Follows BOS
C temperatur regmnt
Power Supplies 97.2 | cavem | 10 i B R " 18 | sz | 742 d
Cluster e. Initial
B basis is 95F
Dumps p | P 1 | individusl | 240 g4 | 303
unne
3) Undulator Section
B
Magnets 8.4 ,UE::: 2 8.4 18 | 32
Beam Depends on
Cables 1 Tunne 1 String tunnel 1 Includes Rack figures (Morbert 8-27-2010)
Power Supplies 1087 | ™ | 64 | individual | 14.2 ter:zzf:ru' 54.5 FGI-: “r: nEtDS Inclues 63 PSU for 21 Undulatar Strings in
PP ) Tunnel ’ - ) q service tunnel (Morbert 8-27-2010)
e. Initial
Service L basis is 95F _ Cryocooler can be in Service tunnel. Yellow
C ler 441 63 dividual 441 4 66.9
ryacenE Tunnel fnevidua - boxes reguire info (Morbert 8-27-2010)
d) AUX Source
B
Magnats 1 FEEM 33 | individual 1 12 | 04
unne
Fables 74 'Beam individual 7.4 Info for Bunchers from e- Source (Morbert 8-
unne 27-2010)
Senvic SW Accel info included in RF (Morbert 8-27-
Power Supplies 11 'er'.- = 24 1 ccel infa included in RF (Morbe
unnel P e 2010)

3




POSITRON SOURCE ..

T Load to] Chilled | Beam Tunnel
Positron (e+)Source Heat and Power load Load to Water - LOW ) - ) DRAFT AUG 27 2010
Air Wir emperature
LOW I W
Total Rough |Quanti| Distribution | kW heat sUpRly Delta T| Flow
- ) temperatur . ) .| Heat Motes
W occation ty | Assumption oad ) {F) (epm)
e (F) load
TR
[ 30% in Beam tunnel 25upe-c:-'1ducrng.Cr\ro!'n:-dules " IIStandl"ug
RF 249.8 Tunnel 2 Tunnel 207 space 45 314 42.8 Follows BDS |Wave Accelerators (ML info used)- (Norbert 84
temperatur regmnt 27-2010, Emil use MLRF high delta T data)
e. Initial
Bunchers 138 _":er'.l':e 3 30% in Beam 102 basis is 95F 124 s 13 PSU, Solenoid and RF included [Morbert 8-27-
unnel Tunnel 2010
B
Dumps 785 | 2™ | 4 | individusl | 785 54 | 99
unne
Beam incl. 150kV PSU with 0.2k'W heatload into
Thermionic & 1.2 1 individual 1.2
Ermianic un Tunne inaividuz Service Tunnel (Norbert 8-27-2010)
5) Target Area
. : Depends on . .
Service 30% in Beam 3 Travelling Wave Accelerators (Norbert 8-27-
RF 124.9 1 103.5 t | 45 157 | 214
Tunnel Tunnel ;'LZZ Follows BDS |2010, Emil use MLRF high delta T data)
P regmnt
. Beam temperatur
Target Stations a - 1] -
unmne e. Initial
6) Capture Area
B
Magnets 657 ,UE:_'I': 62 String 657 18 | 248
2 Depends on
Cables 7.4 'EEIT| tunnel 7.4
Sun'-'ue space Follows BDS
Power Supplies wms | VR 4 String temperatur 55 reqmnt
unnel .
e. Initial
Beam basis is 95F Assumed 301kW for Photon Dump and 13kW
Crumy 317 3 individual 327 54 41.3
Hme= Tunne ineiiduE for Electron Dump (x2)-{Morbert 8-27-2010)
7) 400 MeV Pre-Accelerator
B
Magnets 165 | oo & | individual | 1665 4.4 | 177 Estimate (Norbert 8-27-2010)
unne Depends on
B tunnel
Cables so.as | =M individual 80.15 Estimate (Norbert §-27-2010)
unne space Follows BDS
; Service temperatur regmnt .
Power Supplies (HV) 26.4 _ 3 26.4 - 45 4.0 Estimate (Morbert 8-27-2010)
unnel e. Initial
Service basis is 95F ]
Racks 34.5 Tunnel 3 o 34.5 Estimate (Norbert 8-27-2010)

8) Positron Transport Line 1




POSITRON SOURCE .-,

T Load to] Chilled | Beam Tunnel
Positron (e+)Source Heat and Power load Load to Water - LOW . . ) DRAFT AUG 27 2010
Air Witr emperature
LOW I kW
Total Rough | Qwanti| Distribution | kW heat SUPPY Delta T| Flow
: ) temperatur . ) .| Heat Motes
KW ocation ty | Assumption oad ) {F) (epm)
e (F) load
Beam ) Depends on .
Magnets 14.7 - 62 String 14.7 18 5.6 Estimate (Norbert 8-27-2010)
unne tunnel
a Follows BOS
Cables oA Beam space 0.9 ollows
Tunne temperatur reqmnt
Service e. Initial
Power 5 i 23 1 23
TWEr Suppiles Tunnel basis is 95F
9) 5 GeV Booster Section
Beam Mo info for Coldbox available - not included
Magnet 21 & individual 21 |Dependson| 13 0.8
Enets Tunne inevidy F {Norbert 8-27-2010)
tunnel
Service 30% in Beam space _ Follows BDS | Info from ML 3-8-9 RDR Water and Air Heat
RF 828 8 B2B 4 1256
Tunnel Tumnel temperatur . regmnt Load 31/10/2007 spread sheet
P e. Initial
Racks 92 'er'.' te g 0 basis is 95F g3z
unnel
10} Positron Transport Line 2
Beam .
Magnets 29 Tunne 122 String 29 Deperds on 18 110
Beam tunnel
Cabl 1.8 18
aies Tunne! space Follows BDS
Servic t ratur r t
Power Supplies 4.6 _Enl ) 2 String Ern:uF_: .a N 4.6 =amn
unnel e. Initial
Bea is is 95F
Dumps 235 | =T 1 | individual | 228 |7 54 29
unng
11) Positron Lime Transfer to Damping Ring ({PLTR)
Beam _ Depends on Follows BDS .
PLACEHOLDER 540 - ks uniformly 500 1z 189.7 40 PLACEHOLDER [Morbert / Emil 8-27-2010)
unne tunnel reqmnt
6253 5532 595] 127
Mise components
AL Pawer Transformers 7 | I [ [
Emergency Transformers cavem
— Updates recently Added
ancoily bsearn
Dehwmidifer bseamn ~200 KW
Water Pumps cavenm
Trve p— New totals =6460
1] 0

=1

32



Draft 5ep 27 2010

CFS

Load to water-LCW Load to Air Space Temperature (F)
TCw SUpoT
rough ‘ :
Total KW 5 Oty | Distribution Assumption KW heat | temperature | Delta T | or Flow Beam Service
cCation load (F} {F] (gpm] JEW heatload] Tunnel Tunnel Motes
JEDS components [excluding Major DUMPS)
129.9 TR m ally distributed 1299 20 44 0 Norbert Email Sep 27 2010
Pos D'.ir::; or equall p
Magnets _ e-e+comman - e _ Total KW From Paul Bellomao List May 9
2746 beam tunnel equally distributed 1746 20 937 0 -
m-gs 14 mir - . Total KW From Paul Belloma List May 9
5604 equally distributed 5604 20 1913 0 2007
- Post Undulztor . .
3.9 Dogles aszume 3¢ beam tunne 0 M/A | N/A 3.9 Norbert Email Sep 27 2010
R equally distributed [assume 50 " e
boanies 186 -2+ Common tm bearn tunnel and 50% 1o sur 0 N,"A N,I'In‘!'. 186 Tn:!t:_! EW From Paul Bellomo List May 9
bearm tunnel sunnell dEpEﬂd on 2007
. equally distributed [assume S0F Space - . e
398 e damr- to beam tunnel and 50% to svc 0 temperature | N/A | N/A 398 8085 B3 [ors! K From Paul Belloma List My 3
beam tunnel ) . . 2007
tunnel) discussion
20.1 Pns‘.DL;r::EI:::ur 4] assume 3t service tunnel 0 N,l',&, I".Iln",lfl, 20 Norbert Email Sep 27 2010
WFower EL.IFID"ES E-E4 COmImIon - I - . Qusantity from Paul Bellomo List May 9
440 seriice tunnel 27 equally distributed 168 12 96 272 2007
300 E-E__ 18 mr- 179 egqually distributed? 552 12 314 348 D'H:t o from Paul Belloma List May 9
sendice tunnel 2007
IRF 0 beam 0 N/A 0 MN/A M/A 0
fRacks 0 beam 0 N/A 0 N/A | N/A 0
] Fere are [4] J0MWW major dumps
IDIJFTIPS 0 beam 0 NiA 0 N,"A r"llllll'!'- i served by dedicated water plant
10427.9 Jew Tl 9200 KW (water] 1228 KW (air)
N
IMisc components [LATER)
AC Power Transformers
[Emergency Transformer
IFann:n:liIs beam 104
foehumidifer
[Water Pumps
ILiDi hitin £
0 0 0




RTML (Ring-To-Main-Linac)

RTML Heat and Power Load (Totals RTML shown) draft SEP 7 2010 CFS
Beam
Load to water-LCW Load to Air zunnel
Temperatur
for total {2) RTML e
rough Distribution } LOW supply | ar Pow )
Total KW _ Qty . K'W heat load | ternperature| Delta T (F) . KW heat load Notes
location Assumption Ry lEpm)
JRTML components
equally distributed in RTMIL
|Magnets 2931 beam | 4000 | ares? & negliginle in ML 2931 95 20 1001 0 Oty and KW from P.Bellomo 5/9/2007. [ SEP 3 2010,
from DR zre scale gty by ratio of 4000/4334)
Cables 042 beam equally distributed? 0 a5 MNJA MSA 942 KW from P_Bellomo 5/9/2007
JFPower supplies 618 7 3832 equally distributed? 8 a5 MJA MN/A Bl0 P.Bellomo 5/9/2007
IRF 3570 sV 3570 a5 45 542 0 104F (4oc)lul 14 2009 Nikolzi & Marc (50% from RDR)
|racks 550 beam 0 95 M/A MiA 550 0ld Tahle Oct 2006
* g beam one "'“““‘L’;'?I each rtmi | 0 g5 56 0 0 [RDR showed 250 KW each AL ball dump with 30
JCumps o lepm | Jul 14 2009 Mikolai & Marc (50% from RDR)
It h | DT-
% 0 beam e L?I"I::I':n e 0 a5 56 0 0 from dump list 2009 - not used?
2611 {4) 220 KW dump are not used 6509 2102
all the time
Inisc components
AC Power Transformers B
[Emerzency Transformer cavern
IFanc-:liIs beam
— 104F (aoc)f
Ioehumidifer beam
\Water Pumps cavern
JLighting beam
1] 0 0




DR (DAMPING RING

]

draft Jun 17 2011

CF5

DR Heat Load (Totals DR shown) for "0 H1-2692 bunches - 3 rings - upgrade from SB2009 (CFS FACILITIES BASELINE) "

ltems highlighted in yellow=new items added or items that changed Load to
| q
‘fﬂr totl DR a3 compared (o the previous Jan 05 2011 power table Load to water-LCW Alr Bearm
tunne
LOW Iy
Total kW | rough R ) kwheat | PP pelia T [ oorFlow | K heat || Temeer )
Heat Load | Jocation Qty Distribution Assumption load -'=rlll-*l--rl-ill-l'= {F] {gpm) load  Jeture (F) MNotes
LFl
DR components (surface)
BS o 90F E— 11 Ta " ing: bun 2 1
Cr'lll'D 9530 SLJI'fEEE one location 35720 P— 10 1721 werltila .:rl 28 2I.:I_l Tl..r|.| :'I.-I.I.-I}\?'nll “El:.llril.b. Jun 2, 2011,
led spacefiP conlirmed located in one haft
w..i_l.l.-l |
., -
DR components (tunnels and caverns) 3 | 30 w/m
Magnets 1628 | tunnel equally distributed 1553 40 265 ) 75
Cables [watercoaled bus) 240 tunnel equally distributed 229 20 78 11 (07,122 /0] reduce to 70% from RDR, Susana
Power supplies [diStrihUtEd ]_,l'r 3 o ) IErIIdI| 7/15/09, due to decrease in circumf to 3.2
Rack st'l,rle 184 tunnel 3507 equally distributed in tunnels 175 10 119 g KN [06/02/2011] reduce hest load 1o sk,
P T [B Ik stwl :| Jdistributed power supplies to be watercooled
ower su les |BUulk style)- - v
48 PP ¥ 20 _::ZJE? 7 2 in cavern, 1 each in aloove 20 18 8 1
ov -
RF in Cavern (Klystron, Modulator, n —
Power supply etc)- High Power CFS feed - | 3540 cavern RF (base value) 4432 uZin 45 672 1108
13.8KV UsInE 77F to
chiller, 35F 57F '
. it using just
RF Racks |assumed 1% of RF base in '
‘ &0 127 57 towers 10 39 3 N
value total) cavern ! ! I pow Lere
ermail Jan 4 2011, 0% RF Power rfom full-5Hz-
i beam 2rings + fullRF power from low-SHe-2rings). [
RF in tunnel [waveguide?) 140 | RF |peak overhead) 1) N.u'rlal M A 140 6,/02/2011] added RF rack, assumed 1% of
tunne F!dl base value{wag), Reduce the wiggler
Radiati {f RF}' | imDStl‘f 17% total radiation load in two Ilddid“m.'llhddl:. ::J.u WIT :J ST
adiation {from - mostly . . B8% of radiation load joomponent will be insulate
Wigal /000 WIE_E'EFS l:'l'_": wig,;lu-: .:E: ll:l'll ::dl'l'llll' 6650 40 350
IBElers } : SR
section has stable load
Totals for tunnel/cavern DR components| 14812 13116 1697
Misc components
AC Power /Emerg Transformers
Fancails beam
Water Pumps
Lighting
0 0 0
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SEP 21 2011, check of Parsons data by emil huedem
large difference ( mine vs parsons)-TO BE CHECKED

Parsons corrected via email or to be corrected

emil check
Data from Parsons

load to air

central region

Damping Ring Damping Ring

Main Dump

IR

SHAFTLOCATIONS —> PM-7 (77 PMB-0(12) PMC-0 (13) near PXB PXAB(1
SURFACE LOADS
MAU 30,000 cfm each 380 281 281 0 0
Miscellaneous Building Load (20 Ton) - none shown 0 0 0 0 0
TUNNEL Loads
RTML (kw assume all water) 430 0 0 0 0
e+ (Lcw Water - Beam Tunnel) 4105 0 0 0 0
e+ (Lcw Water - Service Tunnel) 1553.35 0 0 0 0
e+ (Air - Beam Tunnel) Fancoils 256.77 0 0 0 0
e+ (Air - Service Tunnel) Fancoils 338.28 0 0 0 0
BDS (Lcw Water - Beam Tunnel) - half load of bds from this shaft 4239.95 0 0 0 0
BDS (Lcw Water - Service Tunnel)- half load of bds from this shaft 360 0 0 0 0
BDS (Air - Beam Tunnel) Fancoils- half load of bds from this shaft 147.95 0 0 0 0
BDS (Air - Service Tunnel) Fancoils- half load of bds from this shaft 466 0 0 0 0
DR Magnets (LCW) 1553 0 0 0
DR cables (LCW) 229 0 0 0
DR Magnets/cables (air) 95 0 0 0
DR Power Supplies (LCW) 195 0 0 0
DR Wigglers (LCW) 0 6650 0 0
DR Wigglers (air) 350 0 0 0
RF in tunnel (air) 140 0 0 0
RF in cavern (air) 280 0 0 0
RF (LCW) 0 5263 0 0
Racks (LCW) 0 57 0 0
Main Dumps (2 running at all time out of 4) 36000 0
IR load 540
TOTAL tunnel from technical load 11897 2842 11970 36000 540
Heat Pump for Area of refuge (?) needed? NOT INCLUDED IN TOWER SIZING ?
Misc heat load from Conventional (138 tons for PMB) 559 485 0 0 0
TOTAL tunnel 12456 3327 11970 36000 540




SEP 14 2011, check of Parsons data by emil huedem

Ventilation load only

large difference ( mine vs parsons)

Data from Parsons emil check
PM-11 (7) | PM-10 (12) | PM-09 (5) | PM-08 (15) | PM-07 (3
SHAFTLOCATIONS ——>
PM-12 11) | PM+11 5) | PM+10 (17) | PM+09 (4) | PM+08 (16) | PM+07 (2 PM+12 (10)
surface RF qty 28 64 64 64 64 64 24
tunnel RF qty 105 108 81
SURFACE LOADS-KW
rf surface LCW cooled (62.51 KW/RF) 1750 4001 4001 4001 4001 4001 1500
rf surface racks (3 KW/rF) 84 192 192 192 192 192 72
Rf to air (10.2 KW/RF) 286 653 653 653 653 653 245
MAU (4000cfm) used 175gpm@10Fdt 256 256 256 256 256 256 256
Miscellaneous Building Load (20 Ton) 70 70 70 70 70 70 70
TUNNEL Loads
RF (36.41 Kw/RF) 36.41 36.41 36.41
Magnets (914 KW / 584 RF)=1.565 KW/RF 1.57 1.57 1.57
Racks (5 KW /RF) 5 5 5
RF to air-Fancoils (3.6 kKW to air per rf) 3.6 3.6 3.6
Heat Pump for Area of refuge (?) needed? NOTINCLUDED IN TOWER SIZING?
Misc heat load from Conventional (?) 255 255 255
TOTAL tunnel tech equip only 0 4890 0 5030 0 3773 0
TOTAL tunnel tech equip + conv 0 5145 0 5285 0 4028 0




