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Technical Description

Objectives:

1. Create the new B.776 for housing the heating plant 25

2. Install the new heating plant with gas boilers and heat — -
pump =

3. Dismantle the current heating installation in B.860

B.776 main works :

« Earthmoving and roads

» Building construction.

« Ventilation (ATEX)

« Gas boilers and heat pump
* Sanitary block O e
» Electricity: cubicles, distribution, sockets, lighting PCC,B.775 T _,  _»\’_“~ ,~6;776 B
« Travelling crane for HP maintenance (if budget)
« Connection gallery to GT818.

« Connection to PCC (B.775) for energy recovery
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Presentation of the project WP1

Heating plant Prevessin WP1

* Reuse fatal energy from the new PCC
with heat pumps powered by
electricity,

* much-reduced carbon emission and
raise of the renewable energy rate,

«  Within the SITE-CONS programme
« Total surface = 950 m2
Gas Boilers room (m2): 460
Electrical room (m2): 75
Heat pump room (m2): 415
* Height=11m
« Two access roads
« Rainwater storage (10 m3)
+ Green fagcade and roof
« Connection to existing TG
* IRP study — EDMS 2820036
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Energy consumption

« Space for future heat pump.

PUISSANCE kw

« Heating plant configuration: Power/day - PREVESSIN B860
 Objectives
« Basis: winter 2021-2022

e 2 boilers, 2MW+4MW Gasé&Fuel
Y Heat p x 8 V
|‘ ||| ) z:\::ver/day 23-24
* Flexibility with gas boilers.

* 1 heat pump 2 MW,
1 heat pump 2 MW heating capacity (1.6 MW evaporator = IT load).

« Space for future heat pump.
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/75 PCC Commissioning test

0

Phase 1. 3MW - 2 exchangers of, 1.5 MW each S

Phase 2: +1MW - 1 exchanger = T
" S : -

Primary circuit : 32/22°C, 270 m3/h.
Secondary circuit : 30/20°C

Tableau de fonctionnement des paliers, configuration & 2 échangeurs de 1.5 MW

w o
2 = = 2 8 _ 3 _ 3 3
- E = = = E= éf» E S i ——
5 2 | &8 = Sow 2% 2k 2E 22 — g
5 TR ] =0 E=s= o g i @ = w g E m =
= = 37 E z 28 5= E g = = 28 = QE NWWW
o Z m = = @ = 2@ E E EE gE EFT - =T
i 2] % B =78 EE =z | 22 | E£
2 ] 4 g 8€ | BE | 3¢
2 = 8 wn
1 1ou2 |1 750 Erue750et | 42/75 76/136 | 76/136 | 65 /
Entre 1550 et 144 § /
2 1et2 2 1500 S 39/ 50 72/90 | 154 65
Entre 2050 et 190 / /
3 1et2 2 2000 3008 52/ 75 95/136 | 579 90
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/76 CERN Project Organisation
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/76 ARCECLIMA Project Organisation
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Standards SAM IN

* (3999/E-NUM| Technical room  (9999/ENUM] Room

VESETH NSETH2
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SCE

Site and Civil Engineering

4/5/2024




SAM IN Methods

Codification

Building / parent = circuit / child = component

Classification _RAEER 4-W 6 F|1

Systeme/parent/child/part

Marking = CAMM code SR EOD
v == =¥ Equipement RepmcE BTG

t DES BATIMENTS TERTIAIRES DU CERN
Refrodissement | [] . [m] Oriine 1-R-204 E—
s

EO00011TN120002

'”Ce”die - Quality Assurance Plan e ——
FX9999QA 510 reperage V5 F =
Edms 126675 V5 —
A Eatyone 1=3
Multi technique Equipement

E_ QOrigine 1-R-204

1 £00011TN120002

CERN SCE
"\ Site and Civil Engineering



SAM IN Control & Regulation

Architecture

ERN: -
Gl ) * Old system compatible.

A - — EthemetTCH/IP * New concept : minimal design,
Q) a2 “! et — direct connection to Ethernet,
- T O Home sers T e direct interface with the field layer,
P — lardred using standard protocols: DALI,
w>» KNX, MODBUS.
DAQ ows. .
e prosi S « PLCs from the Saia Burgess
— | — —3 . Controls (SBC) product line.
. 7 = = o
N N —_ CERN I Database + Local and remote monitoring.
P samer TIM Database TiMber Database €AM Database Y )
= + Standard control interface for the
. echnicians, for all the technics:
= technicians, f [l the technics:
Ethernet TCP/IP CERN Technical Network | "“:“ S—— uﬁ&;‘:{m“
o= g8
Main Technical Typical Tertiary building dahing e ’ process : orocess ” Supervisor e () o [ =z
i Room , Ay other ooy . Plcnuem-rr:% ! Isnmemex/mx % ‘°""°'& i control 4 \:Esggﬁ( ‘]ﬁJ r’ﬂ r'}— 2 3 i
i Main || Decentralised i :‘u‘::::lxnx %l/ %’/ e %,‘/ e % Lo g =) :\,\" ) =
Crouh MR ‘: e i ) iy { = Blinds & | : e i concentratos Alarm ‘ : -
=9 & . B 00 @S T
< i sensors i ‘ — 2 : . “ ! Landys & Gyr
NS Anws Cofand i Schumns P —®- § [t — y— Soler : ::l:’l;::ll, STl
| Main Local Acuators | Decentralized Local | | v - '.'ww e | eavz E!! Switches i
monitoring i . . B 1 %5_ | Senson ' ey e
i L ) | — A ik H Actuators <« - .
Lo o 4 ot Mok || Gl wodve : * Integration with the CERN
' : S ‘ ain standard services: alarms,
automatic maintenance orders
New and upgraded: Dldto e epiace: energy counting measures.
160 systems 56 systems
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SAM IN

Control & Regulation
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Standards SAM IN

- CERN PTG HVAC
- CERN PTG ELEC
- CERN PTG SAN

9 STANDARDS CERN / CERN STANDARDS

Codification et gabarit GMAO / Maintenance codification and template :

FX99990QA212
FX99990QA213
FX99990QA409
FX9999QA409

: CVCS/HVAC & SANITARY codification (Ref. 1816853),

: ELEC codification (Ref. 1262812).

: Maintenance format CVCS / HVAC & Sanitary (Ref. 1761416),
: Maintenance format ELEC (Ref. 1761419).

Procédures / Procedures:

FX9999QA510
FX9999QA513
FX9999QAS555

: Repérage et étiquetage / Marking & labelling (Ref. 1266775),
: Documentation DIUO/ABF (Ref. 1357755),
: Consigne exploitation électrique (Ref. 2736616).

plans et schémas standards / CAD, standard drawings and schematics:
FX9999QA502: Format CAO BIM / BIM CAD format (Ref. 1262827),
FX9999QA210: Symboles graphiques PID / PID graphical symbols (Ref. 1322316),
FX9999QA548: Cartouche Autocad / Autocad titleblock (Ref. 2593341),

FX9999QA542 :
FX9999QA544 :

Revit Gabarit projet MEP/ MEP Revit template (Ref. 2192621),
Revit Bibliotheque de familles / Revit family biblio (Ref. 2253910),

BEF399990001: Schéma tableau puissance / power board schematic (Ref. 2736632),
BEF399990002: Schéma tableau contrdle / control board schematic (Ref. 2736636),
BEF399990003: Schéma tableau DTU / DTU board schematic (Ref. 2736640),
BEF399990004: Principe terre batiment- Building grounding principle (Ref. 2736642),
BEF399990005: Mise a la terre béton / Concrete grounding (Ref. 2736645),
BEF599990011: PID type sanitaire / typical sanitary PID (Ref. 2736610),
BEF699990050 PID production d’cau glacée / chilled water production (Ref. 1855963),
BEF699990010 PID sous-station de chauffage / heating sub-station (Ref. 1855960),
BEF699990059 PID CTA/AHU type 0 (Ref. 1855965),

BEF699990060
BEF699990061
BEF699990062
BEF699990063
BEF699990068

Controle / control :

FX9999QA601
FX9999QA601

PID CTA/AHU type type 1 (Ref. 1855966),
PID CTA/AHU type type 2 (Ref. 1855967),
PID CTA/AHU type 3 (Ref. 1855968),

PID CTA/AHU type 10 (Ref. 1855969),
PID CTAJ/AHU type 15 (Ref. 1855970).

: Automation plc control and regulation (Ref. 2736613).
: Test Automatisme / Automation test (Ref. 1814996).
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https://edms.cern.ch/ui/file/1816853/LAST_RELEASED/*.pdf
https://edms.cern.ch/ui/file/1262812/LAST_RELEASED/*.pdf
https://edms.cern.ch/ui/file/1761416/LAST_RELEASED/*.xls
https://edms.cern.ch/ui/file/1761419/LAST_RELEASED/*.xls
https://edms.cern.ch/ui/file/1266775/LAST_RELEASED/*.pdf
https://edms.cern.ch/ui/file/1357755/LAST_RELEASED/*.pdf
https://edms.cern.ch/ui/file/2736616/LAST_RELEASED/*.pdf
https://edms.cern.ch/ui/file/1262827/LAST_RELEASED/*.pdf
https://edms.cern.ch/ui/file/1322316/LAST_RELEASED/*.pdf
https://edms.cern.ch/ui/file/2593341/LAST_RELEASED/*.*
https://edms.cern.ch/ui/file/2192621/LAST_RELEASED/*.*
https://edms.cern.ch/ui/file/2253910/LAST_RELEASED/*.*
https://edms.cern.ch/ui/file/2736632/LAST_RELEASED/*.pdf
https://edms.cern.ch/ui/file/2736636/LAST_RELEASED/*.pdf
https://edms.cern.ch/ui/file/2736640/LAST_RELEASED/*.pdf
https://edms.cern.ch/ui/file/2736642/LAST_RELEASED/*.pdf
https://edms.cern.ch/ui/file/2736645/LAST_RELEASED/*.pdf
https://edms.cern.ch/ui/file/2736610/LAST_RELEASED/*.pdf
https://edms.cern.ch/ui/file/1855963/LAST_RELEASED/*.pdf
https://edms.cern.ch/ui/file/1855960/LAST_RELEASED/*.pdf
https://edms.cern.ch/ui/file/1855965/LAST_RELEASED/*.pdf
https://edms.cern.ch/ui/file/1855966/LAST_RELEASED/*.pdf
https://edms.cern.ch/ui/file/1855967/LAST_RELEASED/*.pdf
https://edms.cern.ch/ui/file/1855968/LAST_RELEASED/*.pdf
https://edms.cern.ch/ui/file/1855969/LAST_RELEASED/*.pdf
https://edms.cern.ch/ui/file/1855970/LAST_RELEASED/*.pdf
https://edms.cern.ch/ui/file/2736613/LAST_RELEASED/*.pdf
https://edms.cern.ch/ui/file/1814996/LAST_RELEASED/*.xlsx

Documentation

Documents principaux: Main documents:
Annexe A: Prestation sur le site du CERN (Réf. 1155899), Annex A: Working on the CERN site (Ref. 1155899),
Annexe B: PTG CVC Annexe B:PTG HVAC
Annexe C: PTG Electicité Annexe C: PTG Electicity BIM TraCk
Annexe D: PTG Sanitaire Annexe D: PTG Sanitaire . H
Annexe E : Plan de coordination du travail et de la sécurité (PCTS) Annex E: Work and safety coordination plan (PCTS) httpS.//CerHZOZOfm.blmtraCkapp.C
Annexe F: BEF607760005 PID de P’installation Annex F: PID schema of the installation O/PrOjeCtS/36183/MOdEIS3D
Annexe G: FM.0776.R23 Maquette Revit du projet. 2997431/1 Annex G: Revit model of the project 2997431/1
Annexe H : Documents et plans CVC 2997398/1 Annex H: HVAC Documents and drawing 2997398/1
o BEF607760001 776 Implantation chaufferie. o BEF607760001 776 heating plant overview.
o BEF607760010 Plan réseau Air Comprimée. o BEF607760010 Compressed Air drawing.
o BEF607760011 Plan réseau Eau Chaude Chauffage. o BEF607760011 Heating water piping drawing.
o BEF607760012 Installation Eau déminéralisée. o BEF607760012 Demineralised water drawing.
o BEF607760013 Installation Eau Froide Sanitaire. o BEF607760013 Sanitary water drawing.
o BEF607760014 Installation Gaz Fioul. o BEF607760014 Gas and fuel drawing.
o BEF607760017 Installation de ventilation. o BEF607760017 Ventilation drawing.
Annexe |I: Documents et plans Electricité. 2997416/1 Annexe |: Documents and drawing Electricity. 2997416/1
o BEF307760001 Installations Electrigues-schema  tableau o BEF307760001 Electrical Installations-Board schema
E0776RTNO2.Plan de pre-etude. E0776RTNO2. Preliminary study drawing.
BEF307760002 Installations Electriques-Plan d’eclairage. o BEF307760002 Electrical installations — Lightning drawing.
o BEF307760004 Installations Electriques-Plan de mises a la terre. o BEF307760004 Electrical installations — Earth connection
Plan de pre-etude. drawing. Preliminary study drawing.
o BEF307760005 Installations Electriques-Plan de force. o BEF307760005 Electrical installations — Power supply drawing.
BEF301840006 Installations Electriques-Plan de cheminements. o BEF301840006 Electrical installations — Distribution drawing.
Plan de pre-etude. Preliminary study drawing.
BEF301840007_Schema armoire (TGBT). Pour information. o BEF301840007_Board schema (TGBT). For information.
o Note de calcul ELECALC MF_SPSEB___ 9010 Future chaufferie o Calculation note ELECALC MF_SPSEB__ 9010 Heating plant
JAG JAG.
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https://edms.cern.ch/ui/file/1155899/LAST_RELEASED/*.pdf
https://edms.cern.ch/document/2997431
https://edms.cern.ch/document/2997398/1
https://edms.cern.ch/document/2997416/1
https://edms.cern.ch/ui/file/1155899/LAST_RELEASED/*.pdf
file:///C:/Users/grouge/Downloads/2997431/1
https://edms.cern.ch/document/2997398/1
https://edms.cern.ch/document/2997416/1
https://cern2020fm.bimtrackapp.co/Projects/36183/Models3D

/76 Project Schedule

775 Connection move
according with the CE works.

\JIA\SIOIN\D\IJIFlmlAlmlJIJlAlslolNIDl

2025 2026 2027

Flm|la|lm| |JIFlMIAlMlJIJlAlSIOINID‘|j|F|M‘A|M|j‘

F M| A M J ‘

IT-4871 Building construction

IT-4870 . Hvac & elec installation

@' Heat Pump manufacturing

Commissioning
Recep

775 connection

Installation of the anchor for 775 Data Center should

Today the chimney. run with 2MW of heating
recovery available.

860 Dismantling works
should start after the last
heating season 2026-2027.
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ENTREFRISE BIANCO Travaux de construction du batiment n*776 sur le site de Prévessin du CERN (France) le 23,/02/2024
Programme des Travaux prévisionnel (Hors Intempéries)
N [Mom de la tohe Durée Dbt Fin jer 2004 1 Féyrer 2024 T s, 2024 Mol 2004 T i 2024 T duin 2024 Juilles 2024 Aol 2004 [ _Septembee 2024 | Oictabine 2004 [ Movembee 202 T Dfcembees 2024 | Jarpier 2025 T F
3lal|ls|e6]l7[a 1041792 | 13| 94 |15 |16 | 97 | 18 | 19| 20 [ 21 | 22 | 25 (24T 55 | 26 | 27 |98 [ 96 | 50| 51 | 32 | 53 [ 34 | 35 | 36 | 37 [ 38 | 30 | 40 | 43 |45 [ 43 | 44| A5 [ 46 [47 | 48 | 48 |60 | 51 |52 ] 1 | 3 374|518
i |To: o8 Lin DAIO/24, Lun OB01/24] o5 I T
2| T : Livraimon des docurments & fournir avant 12 Lun 22/01/24] Lun 2801/24 i Ey =] iy ES[& Foufrir apant
3 T2 . Commencement des: branas Lun 0S/0024) Lun 050224 T2 er t dey traviux
4 T3 : Fin platedfamme Lun 04024 Lun 040624 T3} Fin
5 | T4 : Livrainon des plans et documents d exdécution Lun Z204/24] Lun 22004724 X Spp T4 | Livrgison|des fians bt o dExecijtion
& | TS : Fin ierrassements pleine masse Lun T80524] Lun 180G/24 By T8 | Fin {erraskemehts pleine fnEss
7 TE : Fin forndaticns: Lurn 2204024 Lun 2200424 c Th TE in fondfions
8| T7: Fin gros oeuvre Luin 22007/24. Lun 22007724 - S 17 | Fin firos dewnr
8 | T&: Fin ioire Lun SQ0S24] Lun 3006024 1 Spay T8 | Fin doiturk
0 | TS : Fin fagades Lun 300924, Lun S00avz4) T ETT Ta | Fin fagacks
11| T10 : Fin second ceuwe iméneur Lun 04/11/24] Lun 0411724 1 3 T - Fir{ secdnd ofuvre [neérijur
12 | T11 : Fin aménagements - voines Lun 1811/24] Lun 1811724 T Thede TT]  Fifj ame Thenis]- valfes
13| Opérations préalabies 4 la Recepson Lun 1811/24] Lun 1811/24 i T3 & Onj = pr Bl
14 T12 : Réception des travaux Ven 20/M1/24 Ven 20/11/24 1 g | T2 Ré i fhes tdavaul
15 | Ti3 : DOE Lun 2312724] Lun 2312024 v T5pd 1191 DOE
6
7 Installation de chantier A7 jrs Lun OS24 Mer 2407/24] w | e cHantie
Installation Charer- Base Vie 13 jrs|_Lun OS/02124, Mer 210224 ~Bpse Vie
13 Fondalions grue a taur 5 jrs| Lun 1902724 Ven 230224 prud 3 todr
hontage grue a our Zjrm Mer 20224, Jeu 29024 o= grjse a thur
Démantage grue & tour 2 jrs| Mar 230724 Mer 2410724 T o frue § tour]
Trawaux préparatoines 10 jr= Lun 050224 Ven 16102124 ire:
Terrassement 470 jrs Lun 050224 Mer 08/10/24 W e
Dicapage de la bems v 4 jr=| Lun 050224 Jew OROG24) ot ichape
Termassement général du Bitiment 6 jrs| Wen 00224 Ven 160224 it pfnéral du
Fouilles comphementsires pour fandations 7 S| Lun 1902024, Mar 270224 Fouilles compen pofr i
Remblai tout-veran! sous radien 3 jrs| Mo 10524 Ven 150024 =1 i Hous fadier
Caouche de forme sous adier 4 jrs| Wen 220524 Jew 040424 _@ Jouchle de forme sSous{ radigr
Remblais pérphengues bdtment Ajrs] Jeu 20006/24) Mar 250624 iﬁ Remblals perfp
Foulle pour nouelle galerie Tjr hler TAAEEE, Rier 130024 T Fhuille [pour | mouvEle gplens
Remblais pénphéngues nouvels galers 2 jrs| Lun OG/0S/24, Mar G7/05/24) | 1 Rdmiials pérjabdra N dalerie
Termassement pour woine 2 jrs| Lun 30024 Mar 0171024 T 32 i, Tefrassgment pouf vaire
Couchs de forme sous vaine 2 jrs| Mer 2024 Jew G31024) 0 Fouch de {onme] soud voirf
Remise an place de la tenms vegétale 4 jrs Wen 04024 Mer 09010024 : Rfmisd en placek de la gerre
Voirie et Réseaux 143 jrs. Mer 200324 Mer 16/10/24) | [ caric [
Cuves erfembes 2 jrs| Jeu 0404724 Ven 050424 ¥
Réseaus mténours sous rader 10 jrs hlew 2000E24] Mber 00424 ravdiper
38 Résem madieuns 11 s Jeu ORDE24] Jew 20/06/24) @E’ﬂu exferieurs]
EE] Bardures: 3 jrs| Jeu 1010024, Lun 141024
20 Enmbses bibumineus 2 jrs Mo 15010024, Mer 1610024 E]|
a1 Béton armé of Ron anme B0 jrs. Ven 220224 Ven 0S/07/24) W |Bétoh hnmié et fom agme
=3 Faondations 20 jrs. Ven 230224 Jeu 2105724
3 Bésan maigre 6 jrs| Wen 230224 Ven 000324
24 Semelles 11 jrs Lun 040524 Lun 180G24)
25 Feadier batiment neau -1 5jms| Lun 110524 Ven 150624
£ Radier fosse 3 jrs| Mar 190324, Jew 210824
a7 Infrastructure 38 jrs Lun 11U0W24 Ven 0300524 Infraftruciure
28 Mise & la terre (HORS Marche] 4 jrs| Mar C20424] Ven 050424 i JRS [WMarche]
L] Soubassements-canives 15 jr=| Lun 110324 Ven 280024 P
50 Radier batiment nreesau 0 16 jrs Jeu 2T0E24 Ven 120429 o
51 Radier nouvelle galene 3 jrs e SR04 Mar 020424 H pouve
52 Woiles fasss el nouvelle galerne 1 jrs| Wen 220324, Lun GBIO4H24 | jos g
53 Traverse nouvelle palerie 4 jrs| Mar CR0424 Ven 120424 K
54 Elanchéitd Galens (séchage 14 jouwrs & walider) 4 jrs Lun 2900424 Ven 00524 [l I 14 jbuts § valider)
55 Supersiructure &4 jrs. Mar 020424 Ven 05107/24) H 585 f— =
56 Wiiles périphénigues bament 45 jr= Mar 020424] Mar 180624 T — EEET B Wdiles peripnfrgu
57 Woile intérieur bdtimernt 6 jrs. Metar 1470524 H e at i
58 il 3 jm Jeu ZA0S/24) | e
55 Pruire précontrainks 4 couler sur place & jr= Ve 310524 T | Pautk prefofarjinte & couler suf fiade
&0 Mise en lension e & poute i Far Q2007724 0 £| B0 Wi en|ignsipn o 13 pdute
a1 Wioiles local dlectrigue 3 jr= Ven 1770524 : 3 Yoiled fricusg
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776 Studies Schedule

Power bord order.
Boiler order.

Heat pump order.
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After afirst simple calculus of heating power upstream and downstream of the Heat Pump
based on PID data, something does not match:

Questions ?
POWER DENSITY FLOW HEAT
(KW) KJ/s | Kg/m3 m3/h KJ/Kg/K
outlet data center 30-202C 1296,71217 997,13 112,0000 4
primary heat pump 30-20°C 2894,44681 997,13 250,0000 4
secondary heat
pump 85-952C 2029,03865 965,06 180,0000 4,

Seems that the trouble is on the heat pump primary circuit:
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By the way, Friotherm suggests that the flow meter located on the secondary circuit of the
heat pump should be downstream the 3-way valve
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Next step

- Meeting on zoom every 2 weeks, next Tuesday 16th of April.

- Important meeting 21th of May.

CERN SCE
"\ Site and Civil Engineering



Talk




eeeeeeeee



