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Conventional Mechanical System Design

Technical loads came from various area system, latest criteria/load tables are
uploadedto EDMS

Used consultantfor concept design & independent costing of specific wbs
based on previous criteria (before Jul 2011)

Bottoms up estimate for each plant, instead of scaling of shaft-7 used in RDR
Mid-2011 base year & used full power criteria (pre-July2011)

We’ll adjust Parsons base cost to bring it to baseline

PARSONS’s
o e MECH COST
. Separate cost by Area systems ! EXCEL
Add missing wbs i |

Adjust IR water plant cost

Adjust Ventilation cost f e il
Add laser rooms

Add Fire suppression

etc
___________________________________ >
oo SO PEr W
e Adjust cost to low power ADJUSTED
MECH COST
EXCEL
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Evolution of Process Cooling System

DRAFT DEC 7, 2010

RDR-JUN 2006 : Plant at Shaft 7 (used as basis)
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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

(Davirats Reck bt wnd e wWith juwt

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

E Huedem, June 5 2008

* discussions during Parsons design effort
o Centralized LCW vs process wtr/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

| o DRchilled water or not 4



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

PROCESS WATER PLANT LOCATIONS & LOADS-KCS
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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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PROCESS WATER PLANT LOCATIONS & LOADS-KCS CURRENT CHANGES

DRAFT Process Water Plants (KCS) Full power MARCH 14, 2012
(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
TOTAL
MW
feed CR near IR | feed CR (cooling)*

15.72 | 7.47 |16.89 | 4.69 17.44 | 2.20 11.79 | 1450 | 5.23 2.31 22.0 9.63 235 [17.36 | 439 | 16.85 7.47 15.72 194

48% rtml 2% 2% 48% rtml
RTML 5.79
2.78 0.12 0.12 2.78
62 RF 62 RF 62 RF 62 RF 62 RF 29 RF 31RF 58RF 58RF 62 RF 62 RF 62 RF
ML (surface)
4.69 4.69 4.69 4.69 4.69 2.20 2.35 439 | 4.39 4.69 4.69 4.69 77.63
78 RF 104 RF 103 RF 108 RF 103 RF 78 RF '
ML (tunnel)**
3.66 4.83 4.79 5.01 4.79 3.66
100%
e+ 6.46
6.46
100%
e- 4.30
4.3

~70% ~30%
17.21
22.00
CRYO (surface) 7.37 49.63
0.576

11.98 | 5.23
**includes 0.914 KW nc magnet over 5 plants * excluding conventional non-technical components 194
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ML-KCS Process water System (simplified)
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Central Region Process water System (impiified)
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Damping Ring Process water System (simpiified)

Tower
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IR & Main Dump Process water System (simpiified)

IR Water System
[Technical Load ~540KW)
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Evolution of the Ventllatlon System (not a cost driver)

i

o CFS Air Treatment Layout
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AIR TREATMENT SCHEME i,

&5
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==
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—0H

Ducted supply airto each
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* ~1mph airspeed (~2 ac/hr)
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Area of Refuge Layout
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SPACE TEMPERATURES and SPACE STABILITY DISCUSSION

*Current placeholders and requirement shown (need updates)
*Expansion consideration for components (beampipes, stands. Alignment)

*Delta T allowed from Beam on to Beam off
*Beamline stabilities (load should be stable)

*Operating temperatures
*Air temperature stability on one location only (at Thermostat)
*No temperature requirement on caverns and shaft

* Used chilled water fancoils (separate from tunnel ventilation)

ML & RTML(~85-100F)

Stability: none
SOURCES

DR (~85F)
Stability: 0.1 C

Service Tunnel (~¥85F)
Stability: none

/

None (but follow bds tunnel)

BDS (850F \
Stability: 0.2 C

IR (~TBD)
Stability: none??tbd

CFS — Beijing ILC Meeting

14



Changes since RDR Mechanical Cost Impact

single tunnel (see KCS)
CHANGES SINCE RDR o
KCS Significant
Changes due to KCS/single tunnel DRFS NA removed by projec
Majority of RF load in one location BC1 NA (back to BC2)
(major cost savings) 3.2KmDR minor (based on load reduction)
Addition of AOR (minor hvac cost impact) (Rintegration (e+undulatormove)  minor (based on load reduction)
Reduced bunch/Low power minor (hased on load reduction)
DR change/Low power/e+ VE (high RF water deltaT) minor (not much in KCS)

Minor | hange (minor
or load change ( or) VE (removal of centralized chilled water — , ...
significant (warmer ML tunnel)

system in ML)
Other Changes
Chilled water removal in ML/RTML (warm tunnel space warmer)
High Delta T waterin RF (minor in KCS)
Add laser room (minor cost/impact)

Detailed cost per shaft instead of scaling



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




OVERHEAD (peak running KW from Parsons @ full power)

PEAK RUNNING KW -(BHP to KW)
HEAT REJECTION- related Mech Equip

March 19 2012

Locatig 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 cooling tower CT-5cryo 30 30 30 11 30 30 30 191
£ 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
€ computerac 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
vt Surtventl | 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

lcw pump LCWP-2 24 67 54 54 54 54 54 54 54 54 67 24 614
process pump PWP-1 290 290 580
process pump PWP-2 290 290 580

t lew pump LCWP-1 198 198 396
u lew pump LCWP1-dr tunl 31 39 70
n lcw pump LCWP2-dr tunl 31 39 70
lcw pump LCWP-4 125 70 70 23 70 70 125 553

N Jicw pume Lowp 5 125 70 70 23 70 70 125 553
€ |fancoils FCU 25 25 25 52 52 52 25 25 25 306
| booster pump LCWBP 60 60 60 23 60 60 60 383
rtml fancoils ARU-rtml 55 55 110

rtml booster pump RWBP rtml 56 56 112

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

technl load used 21 21 4.85 17.3 4.85 16.54 11.9 15.1 2.2 2.3 36 9.9 16.54 4.85 17.3 4.85 20.8 1.8 210.18
w/wpeak 015 006 008 005 008 005 013 011 025 005 0005 022 005 008 005 008 006 017[ _ o.0g]



Thermal Load in MW DRAFT MAR192012 DRAF T/MAR 19 2012 \
. TPR baseline- low power
RDR 2006 (in MW) TDR full power (KCS) ) P \
(KCS)
Cryo Cryo Cryo
LCW |Air/Chw| (Water LCW Air/Chw (Water Total LCW Air/Chw | (Water Total
Load) Total Load) A Load)
e-sources 2.88 | 1.42 4.3 2.88 1.42 4.30 / 2.88 1.42 4.30
e+sources 17.48 | 5.33 ( Crzo) 22.8 819 0.64 1.18 6 819 0.64 1.18 6
water
DR 17.68 | 1.85 || oadwas | 19.5 6.16 0 2.52 : 0.78 2.52
. . included . 4.86 0.930 O /] 0.6 4 4
RTML 9.25 | 1.34 ”-m(l; e 10.6 44.20 44.20
Main Linac 56 21.1 Intryo 77.1 6 0 0.9 0
rou
BDS 10.29 | 0.98 esgtimapte 11.3 9.20 1.23 0.41 10.8 9.20 1.23 0.41 10.8
Major Dumps 36 0 d“r;';g;he 36 0 0 0 0
IR 0 0 0 0.2 0.38 1.324 1.90 0.2 0.38 1.324 1.90
Conventional |(included in numbers above) Conventional (tunnel) 3.7 C\nventional (tunnel) 3.4
Conventional (surface) 10.8 CoNentional (surface) 9.6
182 | 296 | 208 N\ I 173/
N\, 4
New numbers since Granada2011 \ ,/

placeholder from RDR (no info)
Conventional numbers at peak
20% conventional equip heat load in surface rejected via ventilation not includec

T

SCALING factor (cost
reduction of specific
WBS) to LOW POWER

DR 23%
RTMIL 24%
ML 13%




technical Heat Loads- operating peak

RDR used by full low
parsons | power | power
e-source 4.3 4.3 4.3 4.3
e+source 22.8 7.4 7.6 7.6
dr 19.5 17.3 19.7 15.1
rtml 10.6 8.6 5.79 4.41
ml 77.1 123.8 121.5 105.2
bds/dumps| 47.3 46.8 32.8 21.8
ir 0 1.9 1.9 1.9
182 210 194 160

0

Heat Load RDR vs used in Parson’s Base Cost

ERDR

W RAW
47.272

22.81 19.524

oo L
—

e-source

10.589

013
—
etsource dr rtml ml bds ir

ir. 1% e-source, 4%

e+source, 4%

Process Cooling (Parson’s Base Cost)

e-source
We+source

Hrtml

Conventional Mechanical RDR vs Parsons Base Cost

AlR TREATMENT

W8S 1.7.3

e
PIPED UTIL PROCESS COOLNG
WBS 1.7.4 WBS 1.7.5
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Expected closetothe

~— 2008 & 2009 rough

gstimated reductionfor
this whs
mRDR
BParson'’s Base Cost [independent estimate)

mROR escalationusing ENR [~16%)

whs not included in parson base cost |

adjustment per load change

ather adjustments

adjustment to low power

Waorkto be done in next few weeks
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