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D Task Name Duration Start Finish s 2015
" 4th Quarter [1st Quarter nd Quarter N Brd Quarter
Lo . L g | [ Nov [ Jan_ LE,ADL 1 du |
Preliminary Design 30 days Mon 02/06/14 Fri 11/07114 P ——y
User Requirements definition 2 wks Mon 02/06/14 Fri 13/06/14
Pre-design (Conceptual PID) 2 wks Mon 16/06/14 Fri 27/06/14 2
WP_Writing & Validation 2 wks Mon 30/06/14 Fri 11/07/143
Tendering Design 81 days Mon 21/07/14 Mon 1011114
TS_Writing 12 wks Mon 21/07/14 Fri 10/10/14 4FS+1 wk
TS_Transmission to Specification Committee 2 wks Mon 13/10/14 Fri 24/10114 6
Specification Committee 1 day Mon 2710/14 Mon 27/10/14 7 2710
TS_Finalisation 2 wks Tue 28/10/14 Mon 10/11/148
10 |E Tendering 139 days Mon 07/07/14 Thu 15/01/415 v
1| Ms 50 days Mon 07/07/14 Fri 12/09/14 P —
12 MS_Selection of Firms 1day Mon 07/07/14 Mon 07/07/14 2FS+15 days h
13 MS_Writing 1wk Mon 07/07/14 Fri 11007/14 2FS+15 days 3
14 MS_Diffusion to Firms 6 wks Mon 14/07/14 Fri 22/08/14 12:13
15 MS_Qualification of Firms 3 wks Mon 25/08/14 Fri 12/09/14 14
16 IT & Construction Design 47 days Tue 11111114 Wed 14/0115 v
17 | IT_Dispatching 1 day Tue 11111114 Tue 1111114915 4
18 Bidders conference 1day Wed 12/11/14 Wed 12/11/1417 |
19 IT_Closing date 30 days Wed 1211114 Tue 23/121417
20 Offers_Opening 1 day Wed 24/12/14 Wed 24/12/14 19
21 Offer_Validation 15 days Thu 25/1214 Wed 14/01/15 20
22 Contract 1day Thu 15/01/15 Thu 1501/15 21
23 Contracting 168 days Fri 16/01/15 Tue 08/09/15
24 Design 150 days Fri 16/01115 Thu 13/08/15
25 Basic Design ( STAs, PID, drawings, planning) 24 wks Fri 160115 Thu 02/07/15 22
26 Cern approval of STA, Plans & Drawings 2wks Fri 03/07/15 Thu 16/07/15 25
27 PPSPS 2 wks Fri 1707115 Thu 30/07/15 26
28 (3 Functional Analysis + Logic Diagrams 2 wks Fri 1707115 Thu 30/07/15 26
29 Programmation ICE 2 wks Fri 31/07/15 Thu 13/08/15 28
30 Electrical drawings 2 wks Fri 170715 Thu 30/07/15 26
3 Procurement 80 days Fri 13/03115 Thu 02/07/15.
32 Delivery time 16 wks Fri 13/03/15 Thu 02/07/15 26FF-2 wks
33 Installation 118 days Fri 27/03115 Tue 08/09/15
3 AOC 1 day Fri 27/03115 Fri 27/03/15 3255+2 wks
|35 | vic 1day  Mon 30/03/15 Mon 30/03/15 34
| 36 | Execution 20 wks Tue 31/03/15 Mon 17/08/15 35
37 | Commissioning 2 wks Tue 18/08/15  Mon 31/08/15 36
|38 | Dossier as but 3days Tue 01/09/15 Thu 03/09/15 37
[ 39 | Reception 3 days Fri 04/09/15 Tue 08/09/15 38
Task N Project Summary PSESsss  Inactive Milestone Manual Summary Rollup sssssmsssmmmmm Progress —
Project: PSB MPS B245 CV Split s External Tasks I Inactive Summary & U Manual Summary PR——  Deadline <
Date: Wed 19/03/14 Milestone * External Milestone s Manual Task DES—— Start-only £
Summary P——— |nactive Task Duration-only Finish-only |
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B245 PSB-MPS Budget

Designation Parameters UrE'é::]ce Qty Unit TO‘[?:IHP;]ICE Comment
SUBTOTAL ALL WORKS 1277 896
ICONTINGENCY 127 790 10%
TOTAL 1 405 686
[TOTAL INSTALLATION | [ 117839
Primary Cooling Water Circuit | 351 560
| |Cooling Towers punterflow 800 kW, 35/25, 22WBT| 100 000 2| ejl 2200 000|Jaeggi
| [Pumps - Primary water 75 m3/h / 20m / 17 kW 12 000 2| ea| 24 000
VSD CTfan, 5kwW. 1500} 4 ea| 6 000
Instrumentation 0| 1) allow} 13 800
| [Chemical Treatment - storage and Dosing Pumps 20 000 1 ea| 20 000
|___|Piping - Primary Branches Inox 1.4404 / PN 10 / DN 200 300} 20 m 6 000
| |Fittings 15% 1] allow} 900
| |Valves and Accessories 10% 1] allow} 26 980
| [Supports 10% 1 allow, 600
Design 5% 1 allow, 12 800
| |Test, Commisioning, Documentation 3% 1] allow| 7680
Civil works 5% 1 allow} 12 800|New building - major civil works not in this budget, access platforms, minor work only.
| [Acoustic Treatment 10 000 2| ea| 20 000
Demin Water - MPS Converter Hall I 207 116
| |Heat Exchanger - Plate and Frame Inox 1.4404 / PN 10 / 500 kW 25 000 1 ea| 25 000
| [Pumps - MPS Demin 10 bar 240m3/h / 500m / 100 kW 40 000 2| ea| 80 000
|__|Demin Cartridges 4 000 2| ea 8 000
VSD Pump, 100 kW 12 000 2| e:l 24 000
| |Pipework - Demin Distribution Converter Hall Ringmal Inox 1.4404 / PN 10 / DN 100 160 20 m 3200
| |Pipework - Connections Inox 1.4404 / PN 10 / DN 25 80) 80, 6 400
Valves and 25% 1] allow} 36 650
| |Support 10% 1| allow] 960
Instrumentation 6% 1] a"ﬂ‘ 6780
Design 6% 1] allow} 8796
Test, Commisioning, Documentation 5% 1] allﬂ{ 7330
HVAC 474 720
AHU 27500 m3/h| 100 000 2| allow| 200 000
RA OA MA Ducts 1000 x 1500/ 60 m / 40 kg/m 20| 4000 ki 80 000
RA OA Spill Dampers 4 000 3] ea 12 000
RA OA Spill Grilles 4 000 3] ea 12 000
VSD 10 kw 3 000 2| 6 000
Smoke 5 kW, 8 000 2| 16 000
| |Split Systems Ductless, 5SkW 5 000 5| 25 000
| |Unit Heaters 10kW electric' 2 000 4 8 000
20% 1 71 800
| |Support 5% 1] 5 200|
Instrumentation 5% 1] 10 000
| [Design 3% 1 10 770
| |Test, Commisioning, Documentation 5% 1 17 950
Electricity 145 000
| |Hazemeyer Power Cubicle 40 000 1) ea| 40 000
|___|Control Cubicle HVAC 25 000 1] ea 25 000
|___|Control Cubicle Water 1 25 000 1 eq 25 000
| [Cabling - Power 15 000 1 ea| 15 000
|__|Cabling - Control 20 000 1] ea 20 000
| |Terminations 10 000 1] ea 10 000
| |Design 5% 1] allow} 6250
Test, Commisioning, Documentation 3% 1 allow, 3 750
Draftsman and Site supervisor 50 500
Draftman [ 10100] 3] _month 30 300]
Site supenvisor [ 10100 2| month 20 200]
Control Systems Support 15 000
Controls [ 15000] 1 allow.| 15 000]
[Allow. 34 000
[ [ 4.000] 1 allow.] 4000
| | 5 000| 2| eﬁl 10 000]
| |20 000] 1] eal 20 000




PSB MPS Building 245
CV Electrical Power Supply

eff
55%
Equipment Equipment Tag Flow Head Power abs | Power motor Delta T Heat Capacity Notes
m3/h m kWa kwm I K kww I
B.245 - MPS Building Water Cooling 200
|Demin water pumps - Power Converter Circuit (Alum) IMPS PED-1 220 75 81.8 100 l 2 550 ] &
[pemin water pumps - Power Converter Circuit (Alum) [mes-peo2 220 75 818 w00 | 2 550 | Dty
B.245 PSB + MPS Cooling Towers - Combined Primary Water System 70
Primary Water Pumps PEP-1 100 30 149 15 6 600 Duty/standby
Primary Water Pumps PEP-2 100 30 149 15 6 600
Hybrid dry coolers CT-1 20 600
Hybrid dry coolers cT2 20 600 Duy/Sencty
eff
60% 181
Equipment Equipment Tag Airflow Total Press. Power abs | Power Motor Delta T Cooling Capacity Notes
m3/h Pa kWa kwm K kWw
B.245 - MPS HVAC
HVAC main hall + false floor AHU-1 28000.0 500 2333 40 10 90
HVAC main hall +false floor AHU-2 28000.0 500 2333 40 10 %0
HVAC Heating Main hall 20
HVAC control room FCu-1 4 ductless split system heat pump
HVAC office FCU-2 4 ductless split system heat pump
Space Heating - Capacitor banks UH-1, UH-2, UH-3 15 (3) x SkW unit heaters
Heating - Misc Rooms various 20 allowance
Ventilation - Plant Rooms various 10 allowance
Smoke Exhaust Fans (UPS) UUTI-1, UUTI-2, UUTI-3 8 allowance, FR cable
b. 245 - Lighting and Small Power
Small Power estimate by EN-EL 10
Lighting estimate by EN-EL 10
Total 451 kw




Conceptual Design based on :
* Independent cooling station :

« Cost optimised Air conditioning system :
* No chilled water production,
* Indirect adiabatic cooling system,
 Units placed on the roof,

URS inputs
Cooling power on water: confirmed 470 kW = 2 units at 100% + 30% of the third unit Flow
rate, delta T of 2.3 ° C,
Conductivity of the water confirmed, maxi 0,8 micro S/cm at 30 ° C,
Need to run independently : 2 fully independent stations for cooling located in the new
building,
Requirements for internal temperature revised, 26 ° C in summer with maxi of 30 ° C
during limited periods




ceptual Design

NSl O

} 7
a, o Débit-Puissance
[ a2 Débit [cA [ 176.35 |[m3/h]
g Foow Puissance | 370.0] 470.0 | [kw]
‘ Pompe
_________________________________________ Delta T Cp Densité | Delta P Rend. P
K] [k/kg*K] [kg/m3] | [bar] [kw]
/g 2.3 4.18 998 4.0 0.5 39.19
}7 A 4:' ) /) 5?’??:;%
%N — ACIER INOX
PN10 PN16
| DN de e di Vmax v DN de e di Vmax v
[mm] | [mm] | [mm] | [m/s] | [m/s] [(mm] | [mm] [ [mm] | [m/s] | [m/s]
HEX L 10 17.2 1.6 14.0 318.21] 10 17.2 1.6 14.0 318.21
sl 15 21.3 1.6 18.1 190.38] 15 21.3 1.6 18.1 190.38
20 26.9 1.6 23.7 111.04| 20 26.9 1.6 23.7 111.04
25 32.7 1.6 30.5 67.05] 25 32.7 1.6 30.5 67.05
A?NZS-':E;R 32 42.4 1.6 39.2 40.59] 32 42.4 1.6 39.2 40.59
40 48.3 1.6 451 30.66] 40 48.3 1.6 451 30.66
(/) 50 60.3 2.0 56.3 12| 19.68] s0 60.3 2.0 56.3 1.2] 19.68
9 65 76.1 2.0 72.1 1.4] 12.00] 65 76.1 2.0 72.1 1.4] 12.00
80 88.9 2.0 84.9 15| 8.65] 80 88.9 2.0 84.9 1.5 8.65
100 114.3 2.0 1103 17| 5.13| 100 114.3 2.0 1103 1.7] 5.13
125 139.7 2.0 1357 1.9 3.39] 125 139.7 2.0 1357 1.9 3.39
M“;m;':’:"';’mf 150 168.3 2.0 1643 2.0 2.21] 150 168.3 2.3 163.7 2.0/ 2.33
1 200 219.1 2.3 2145 1.36] 200 219.1 2.6 2139 1.36
250 273.0 2.6] 267.8 0.87| 250 273.0 3.2 266.6 0.88)
300 323.9 2.0 318.1 0.62] 300 323.9 3.6] 316.7 0.62
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Building 245 CV Conceptual Design

GEA Adia-DENCQO®
actéristiques techniqu

DAIDDEC
Puissance & Efficacité =
Puissance frigorifique totale kW 887 108,6 1058 1316 - - R E B e ‘- E
Puissance frigori wtil kW B4S5 0.7 016 1247
Meilleure efficacite energetique (EER) 103 8 12.3 9.5
Ratio de chaleur sensible (SHR) 1o o Lo 1.0
Ventilateurs débit d'air extérieur
Temperaturs ambiznts =C 350 350 350 350
Humigit ambiznts %% 280 280 280 280
Debit d'sir mih 25800  32.000 25.800 32000
Nomibre de Fos. 3 3 3 3
Puissance shsorbee des ventilateurs ext. kW 35 55 35 53
Ventilataurs débit d'air intérieur (Salle Im)
Dbt d'sir mih 25800  32.000 25800 32000
Nemer de ventiisteurs e 3 2 2 2 Concept du systéme Adia-DENCO®
Pussance absorbee ventilzteur int. kW 4z 63 4.2 69
Adiabatique
Quantite d'eau en Girculztion kgh 54 g54 664 58
Quantits en eau svapares. kgh 185 135 260 260
Prassion nominale Bar 100 100 100 10,0
Puissance sbsorbee pompe kw 0,58 0,55 0,58 0,38
Données acoustiques
Puiissance sonore *caisson” a8 (A} &0 54 60 64
Puissance sonore “entrée d'air a8 (2} 77 80 77 80
Puissance sonare *sortie d'air* a8 () 83 35 &3 a6
Caractéristiques électriques @
Fuissance shsorbee tmtale kw B6 137 B6 137
Alimentztion glectrique WiPhHZ 400/3/50 ADDV3/S0 40043750 A00/3/50
Eau glacée
Puissance frigorifique totsls oW 1386 1581 1386 1581
Puissance frigorfique sensible kW 1245 1437 1245 1437
Debit deau mih 2.2 243 212 243
Perte de charge &changeur de chaleur kPa 584 741 534 741
Poids & Dimensions ©
Hauteur mm 2880  2.880 2830 2.830
Profondeur mm 2640 2640 2640 2640
Longueur mm 6.480  6.480 6430  6.430
Lenguews (avee urité de refrodizsement intégrée) mm 6820 6920 6920 6820
Poids kg 4430  4.430 4430 4430
Poids {avec unite de refroidissement integree) kg 4850 4851 4852 483
B I Refroidissement par compresseur  Refroidissement adiabatique
Pl propre s mooond gaine ™ Eau 10/ 16°C /0% ghyeo! * Sarr anneos falune ! i de régulation) RefroidiSSEnlent librE




| Mormal Jaggi Hybridcooler
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1 Primary coofing circuit
2 Process cogling medium
inkat mipe
3 Finned tube haxt machanmer
bundles
4 Process cooling medium
putl=t pipe
5 Process heat s hanmar
5 Cooling circuft mamp
T Deiumne’ secting watsr circuit
8 Makeup water inlat
9 Water collecior tough/pond
10 Blowdown drain
11 Cold inlet air
12 Fan
13 Fan drive

Annual operating costs (water, power and capital costs)

Calculation example at 4 €/m? water price

_/

System (1) System (2)
€ Open Closed loop
evaporative evaporative
cooling tower cooler
Water costs €/year 63080 63080 13584
Power costs €/year 1613 15027 5807
Capital costs €/year 1646 3437 6981
Annual operating costs €/year 66339 82444 26372
(251%) (312%) (100%)
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Water costs per year

Operating characteristics of a Jaggi Hybridcooler (example)
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Refrigeration systems, dry cooling

Natural convection cooling ‘l‘

Natural convection cooling: A considerable saving in
power consumption by switching off the fans for a time.
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CV - Integration
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