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0. Definitions
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1. Update on thermal loads
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1. Update on thermal loads primary circuit heat loads
Heat loads (MW) at Cooling Towers, FgeQGtbar

A 2.00 5.87 42.56
B 2.00 5.18 1.05 8
D K 0.50 2.00 5.84 42.56 51
2.00 5.18 1.05 8
0.35 0.50 2.00 5.87 42.56 51
34.00 2.00 4.50 11.24 48.95 100
0.35 0.50 2.00 5.84 42.56 51
10.00 2.00 0.07 5.71 2.74 20
Chiller \ Y }
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1. Update on thermal loads chillers
Chillers, FGE€e ttbar

R requirements
Point [Cooling power (kwW| Flow rate(m*h) | Numberof chillers | Cooling power / chiller (kW| TOTAL (kKW 5 O
- 4.895 6 1,000 6,000 |
“ 4,322 620 6 900 5,400
“ 4875 700 6 1,000 6,000
4,322 620 6 900 5,400
4,895 703 6 1,000 6,000
9,367 1345 7 1,800 12,600
4.875 700 6 1,000 6,000
4757 683 6 1,000 6,000
] ; hill
Increase in chillers due PR _C_|_er_ <
to cable load Tunnel .
- —— ><H
Primary water| [ -
requwements | ' —
in Table p. 5 '
/| ht F p 25°C ] 6°C

i

ol G ———
‘ T
kWiton 0.5 06I07I gs A0 44 42 Primarywater — 1
C.O.P. (7.0) (5.9)(5.0) :(44) (39) (3.5 (32) (2.9
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1. Update on thermal loads chilled water loads

1. Surface heat loads to chilled water (kW)

Power General [Experimenta Shaft Fresh Air for TOTAL TO
POINT|Cryogenic{ Converters| Services INGES Pressurisatior] Underground Areas|CHILLED WAT
13 500 50 300 150

500 150 50 700 Chilled _ 1. Surface + 2. Undergroun
13 500 40 300 150 1003 water load + 3. Sector
500 150 50 700
13 500 50 300 150 1013
1,400* 2,250* 500 150 150 800
13 500 40 300 150 1003
402* 35* 500 150 150 800

*Extracted without chilled wateA, Option: free cooling

3. Sector heat loads to chilled water (kW)

Synchrotron
TOTAL
Cableqd radiation PER SECT(
absorbers

220 220

10 40 220 200 470
220 220

300 3,402

145 4.600 220 200 5,165
10 40 220 200 470
60 75 220 200 555

Scenario for 7 alcoves

-
| B |
| D |
10 50 220 200 480
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2. Update on integration
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2. Update on integration Technical Points: B, F

< PF.1 Ventilation Tunnel Supply 1 1.2m
t + ¢ t t t t PF.2 Ventilation Tunnel Extract 1 12m
9t > PF.3 Ventilation Emergency Extract 1 12m
PF.4 Ventilation Tunnel Supply 2 12m
PF.5 Ventilation Tunnel Extract 2 1.2m
PF.6 Ventilation Emergency Extract 2 12m
f \l PF.7 Ventilation Service Cavern Supply 1.1m
=; - 3 '! PF.8 Ventilation Service Cavern Extract 1.1 m
B |
".‘: ‘ ," PF.9 ShaftPressurisation 1.2m
‘\‘_' /3340 ‘ ’r} —
P A 200
"~ ~ . < . ~
/ N Integration ¢ 4 Shaft View N N
under study’ =
£ =
PR~ G | oo | = =\
PF.7 O ) — PF.4 Y
‘b} ‘ ( | | L LHC
PF.8 @ O » PF.5 | - ' I e
= I \\PF. PF.4 | S
s o) o N ' / 2 |
PF.1— o) S - PF.6 <l o .\
PF.2« { ) PF.3 m / T o \‘

Technical Areas in B, Air Supply Emergency extraction \ ‘ z v \\J

Ventilation Service Cavers0,000 f¥h 40,000 n¥/h 40,000 ni/h
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2. Update on integration RFPoints: H, L
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2. Update on integration RF Points: H, L
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2. Update on integration RFPoints: H, L
_________________________ Ll

< Tunnel PH.1 Ventilation Service Cavern Supply  1.1m
= it f=6T ! : it _t ¢ e PH.2 Ventilation Service Cavern Extract 1.1m
I:_ 2 = 2 PH.3 Ventilation Klystron Gallery Supply Im
"""""""""" TTTTTTTn T T T T Tt . . \ PH.4 Ventilation Klystron Gallery Extract Im
Klystron Gallery 0 v
Lt t t t tit t t t 1t t 1 PH.5 Ventilation Klystron Gallery Emergency 1 m
— PH.6 Ventilation Tunnel Supply 1 1.2m
ot PH.7 Ventilation Tunnel Extract 1 12m
PH.8 Ventilation Emergency Extract 1 12m
PH.9 Ventilation Tunnel Supply 2 1.2m
PH.10 Ventilation Tunnel Extract 2 1.2m
PH.11 Ventilation Emergency Extract 2 1.2m
PH.12.O PH.12 ShaftPressurisation 1.2m
p Integration
PH.9~ = - PH.1 under study
PH.10 @ PH.2 /" PH.11 PH.5
PH.llq———@T I PH.6 y Klystron Gallery Section
PH8« ) PH.7 / Q e
PHSe«—&— | L— PH.3 Ao
A A I
PH.4 / B
.
RF Areasin H, L Air Supply Extraction Emergency extractio \ / " b\

S RANSLER V[N  30.000 ni/h 30.000 n¥/h 9 ; : p
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Exp Areasin A,D,G,J Air Supply Regular Extraction Gas Extraction

I

2T
()
()

EONeSR Y 6[s  50.000¢ 70.000 ni/h 50.000¢ 70.000 ni/h
Flushing Mode 50.000¢ 70.000 ni/h 50.000¢ 70.000 ni/h

Fire Emergency Up to 70.000 r#h

Gas Emergency 20.000 ni/h

Up to 70.000 r#h
OFF

OFF
OFF
OFF

20.000 n¥/h

Integration
under study

PA.1

PA.2

PA.3

UJpdate on integration Exp. points: A, D, G, J

Ventilation Experimental Cavern, Supply 1.2m

Ventilation Experimental Cavern, Extract 1.2 m

Ventilation Experimental Cavern, Gas Extract1.2 m
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2. Update on integration Exp. Points: A, D, G, J
PA.33 %I Eﬁi PA.4 Ventilation Service Cavern Supply 1.3m

) PA.5 Ventilation Service Cavern Extract 1.3m
+ FreshAir for UAsExtract

[ & *F & & & &\ - o
PA.6 Ventilation Tunnel Supply 1 1.2m
471,**1,*+ LI N N | 1'**"‘1‘;;. pply
\ / PA.7 Ventilation Tunnel Extract 1 1.2m

4 4 4 4 4 4 4 414 4 4

PA.8 Ventilation Emergency Extract 1 12m
PA.9 Ventilation Tunnel Supply 2 12m
S _p'47 PA.10 Ventilation Tunnel Extract 2 1.2m
1 \ PA.11 Ventilation Emergency Extract 2 12m
‘_‘LI w | I N \\\
] — i p— E—— Fmn N\ PA.12 ShaftPressurisatiori 1.2m
N —— ‘ § T\ N\
i g =\ PA.13 ShaftPressurisatior? 1.2m
\ P | PA.13
PAIZ-O |/ (7 [ | |
PA.13+O) [ | Shaft View !
PA.9 — PA.6 |
PA.10 PA.7 \\ .. PAl2 oq ]
PA1lle—C) - PA.4 \ = C_] =/ / Integration
PA.8._©I o PA.5 \ e E= =/ / under study ) ine
/04\\@‘ ' /////,\' al e
‘@ S (N /‘/ .
'D49 B
L N
[+
TechnicalAreasin A,D,G,J Air Supply Emergency extraction / " m
‘
Run & Access Mode Fresh air UAs: 20,0003t 60,000 ni/h 60,000 ni/h .
Ventilation Service Caver#0,000 ni/h N
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2. Update on integration Exp. Points: A, D, G, J
—QO— PA.2
PA.3 1_@_ PA.1
‘ PA.1 Ventilation Experimental Cavern, Supply 1.2m
i | I I | | | | | ‘ PA.2 Ventilation Experimental Cavern, Extract 1.2 m
—— 1 —_—
- — { — - PA.3 Ventilation Experimental Cavern, Gas Extract1.2 m
< — [ IENENE NN NN L <
Tfffff\\ 4 4 4 SN t 4 4 4 //T_fffff
A 4 414 4
S — . PA.4 Ventilation Service Cavern Supply 1.3m
+ FreshAir for UAsSupply
PA.5 Ventilation Service Cavern Extract 1.3m
+ FreshAir for UAsExtract
+H PA.6 Ventilation Tunnel Supply 1 1.2m
il ;FiAj8+ ) PA.7 Ventilation Tunnel Extract 1 1.2m
] ﬁ\ PA.8 Ventilation Emergency Extract 1 1.2m
r—e
‘\‘ P Tunnel Section PA.9 Ventilation Tunnel Supply 2 12m
PA.12 @ PA.10 Ventilation Tunnel Extract 2 1.2m
PA.13 @ I
PA_9:|:g: E PA.6 gy PA.11 Ventilation Emergency Extract 2 1.2m
PA.10 PA.7 & N '
& - PA.8 N N X PA.12 ShaftPressurisatiori 1.2m
PAlle—) () PA4 . ] ‘ PA.G* PA.7*
PA.8 o PAS /~ O ; PA.13 ShaftPressurisatior? 1.2m
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[ Tunnel Section | |ntegration /// e
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3. Update on tunnel concept
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3. Update on tunnel concept General parameters

General Input data

Cross section area 15.2 m?

Sector length 11,396 m

Max. Temperature (running 32°C(to be

conditions) confirmed)

Max. dew point Temperature 12°C(to be
confirmed

Compartment Input data

Number of

Compartments 29

Compartment

length 400 m

Volume

Compartment 6,080 m3

Normal operation air flow per
sector

Flushing air flow
(longitudinal) per sector

Air supply points per
compartment

Air flow per supply point
(normal operation)

Time to complete air renewal
(flushing)

Maximum air speed
(normal operationg flushing)

Cooling capacity in normal
operation forDT = 15 K per
sector

Ventilation parameters

2 X 27,000 m3/h

100,000 m3/h

4

474m3/h

1.7h

0.5 m/s¢1.8 m/s

271 kW
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3. Update on tunnel concept semi-transverse

Supply I I— -I I Supply Supplvl 'l' -I I Supply
I I
Exhaust Yy Exhaust Exhaust Y Y Exhaust
AHU I AHU AHU I AHU I_
Emergency =} —_Emergency Emergency —) — Emergency
extraction & L'— extraction extraction &) J_’—H extraction
27,000 m3/h . 27,000 m*/h Run ModeA Machine is in operation
’ i ' Access Modeg, Maintenance / works
M Fire compartment | \ A are done in the tunnel
-y N A A
Wl ] - @ - = I
LK Lo i I
: - 1 :
o @ I i
o /[ - S i n— T [
II,II{ | '-*-I T f \ \ f
27,000 m3/h / I <= NEGATIVE PRESSURE E \27}000 m3/h
! |
" \
27,000 m3/h I = CLOSED O=ICLOSED CLOSEDO= CLOSED®= 1 27,000 m3/h
|
I <:A’f tefﬁ‘\“a\ units At ‘erm‘“a\ units o tem““a\ units <: I
I In ’/' ’,‘ On /; ’/' qn ’/' ’,‘ On I
I Fancoil Fancoil Fancoil N"‘érmma\ I
I ‘\\ \\ \\ \\ \\ \\ !
? =" 5% = — i
1 / I
| / :
| 478 mfh 478 m¥h 47am/h’ 474 mih I
L \( F‘
: |

3
L 1,896 m3/h per compartment
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3. Update on tunnel concept semi-transverse

Supply I I— -| Supply Supply I 1_ -| Supply
Exhaust == I‘r Y lAHU Exhaust Exhaustpzm Yy lAHuI_
Emergency = — Emergency Emergency —3 —= Emergency
extraction &/ L'— extraction extraction ‘_:l 7 extraction
. Flushing Mode® Full air renewal between
; 50,000 m3/h i Access and Run Modes
50,000 m*/hl| | 50,000 m3/h  Firecompartment ! 50,000 m3/h 50,000 m3/h
. \ Y f AL ’ / ———— 1 , \ vl it
e J . .; |
| o P - ; v 7
— ! I ,* x
mil L : AN/
[/ ! '. [

-
Y

- { h 7 \ -
3/ : /
50,000 m?/h [T T T T e T /so00my

50,000 m3/h

©='cLOSED O=CcLOSED CLOSED® = CLOSED® =

::> 100,000 mé/h 100,000 m?/h ::>
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3. Update on tunnel concept semi-transverse

Supply Supply Supply Supply
Exhaust ) | I!r ] lAHU Exhaust Exhaust AT In | |AHU Exhaust
Affected Adjacent
compartment compartment .
Adjacent VR Emergency Modé#y, Smoke & fire or
compartment / : helium leak scenario
1r"} AL \ —————— ' n“ “;r
] T - ‘ Tl
{ I ] '. /|
[ A 1 N ‘. I |
[ ] | N I ! |
I NN ! T
I. Yy 1 ; A* I ! ' : f
L A A A A A A b A A A A i L . L3 L3 A A i A A i i A A l A A i 'S 4 4 A A L L s s i i i i i A A i .
/] ——Hy | H n ] H— : I i
) - l [ L Il ri
—————————————— —'l— —E o EEE DS e S e B e o g — o mm mm e = el el mm— mmm— mmm mmm mmm mmm mmm mmm mmm mmm mmm mm mmm e =
_ <= NEGATIVE PRESSURE I _ <= NEGATIVE PRESSURE |
L 1 [ [ |
! %= oPEN =" OoPEN OPEN ©'=% OPENO= I d °? OPEN ©=' OPEN OPEN O OPEN= ;
1 4 : g I ! 4 J;
I I I
I On gn qn an I I Gn On Qn An I
Ik 1 1 1 Lt Tt 1 ] I
L | | |
I e E— e o el E— L E— = | 2 oLl o oL ei=d oy o oL I
| | I |
438 m*/h 438 m¥/h 438 m*/h 438m’/h 438 m’/h | 1250 m3/h 3 3 \ 3
| .\ 438 mifh mh e 3 /h m*/h 438 mi/h ) ; I | m3/ 1250 m/h 1250 m?/h 1250 mi/h 1250m%h o i /h 1250m’/h o i/ :
Y \ J
I 3500 m°/h per compartment | ! 10,000 m3/h per compartment
e o o e e e e e e o e e e e e e e - — — — | e o o e e e e e e e e e e e e e e e - — — — — 1
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3. Update on tunnel concept Longitudinal

Supply - Supply Supply - Supply
Exhaust AU Yy AU Ij{haust Exhaust AHU 1|1r y T ANU Iﬁ(haUSt
Emergency =] — Emergency Emergency — — Emergency
extraction & J‘_"u;-}* extraction extraction ‘\—:]' J:, extraction

54,000 m3/h in Run / Access Mode
100,000 m3/h in Flushing Mode

Run ModeA Machine is in operation
Access Mode#, Maintenance / works

are done in the tunnel
Flushing Mode® Full air renewal between

T : Access and Run Modes

) A / 3 A
—-— r
1 [ — T ;
i Lo : k
7 — 5 s | I i ) > .
/ : I
- i
[ | _-— '
[ /,, | | ||
_________________ S Advantages
NEGATIVE PRESSURE
<= - No slab duct needed
%='CLOSED S=IcLoSED CLOSED® = CLOSED®'=

Cross passage in

- Less and simpler controls (dampers,etc Gotthard Base Tur ek

- More efficient overall, less pressure loss

Challenges

y - Degraded modes

- Force needed to open compartment doors

- Larger dampers at compartment walls
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3. Update on tunnel concept Longitudinal

Supply I“ T + _I g IlI Supply Supply I”" I‘ Supply
| I L
Exhaust n I“r Y AHU Iﬁ(haUSt Exhaust e | Y Y |AHU Iﬁchaust
Emergency — — Emergency Emer,
i = gency = —_ Emergency
extraction &=/ ‘w7 extraction extraction ﬁ 7 extraction
Bidirectional dampers
/ Emergency Modéy, Smoke & fire or
;/ { . helium leak scenario
r
/ _
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: Il -/ . 1 @ Il
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1 I i [
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I o= OPEN ©'=' OPEN OPEN &2 OPEN®= I I o= oPEN =" oPEN OPEN & OPEN®H |
I ; P! / | I
| I I I
Iz > i T I < o
I g 500mem 5,000 m¥h | 5,000 m¥h 5,000 m¥/h |
| I | I
1
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o <) . Update on tunnel concep

Signs criteria

Emergency in central compartment*

t Adaptation Run /
Access A Emergency

*With 7000 m3/h per affected compartment

Volume flow rate [m*/h]

~

2880 72000 . - e - - 2880 72000 I 5 m I n : 2880
—— Slab duct * Volume flow rate through diffusers | e —— slab duct * Volume flow rate through difiusers | a3 | —— Slab duct + Volume flow rate through diffusers |
Tunnel 2;2533 | Tunnel | g‘]gg‘é: Tunnel |
—— Emergency extraction 2520 s000) — Emergency extraction | 2520 %sgg: —— Emergency extraction 2520
£ SMOKE EXTRACTION &3 STABLE a0
43200 f 43200 |
960 3600 |
160 36000 12160
CONDITIONSIMBT seunn| VENTILATIO
{1980 ol 11980
21600 | E
= 18000{ t1s00 §
T | -
= s 120 w20
: 3 MDE 140 3
H & -0 |
H ~7200 o
g % 10800 1260
2 -14400 |
s > Self nge emergency compartment so 2

Set-point range adjacent compartment

5 6 5 [] 7
Position along tunnel sector [km] Position along tunnel sector (km]

50 180
72000 0
- ] Z 3 5 & 7 B ] [ ] [ 7 [] g 0 TR
\ Position along tunnel sector [km] Position along tunnel sector [km]
( ]
\. J -
72 l I ll n 2680 rawy 2880 {;;‘Lln,gu 2880
Sotoel —— Tunnel Volume flow rate through extractors | ao0 | —— Tunnel * Volume flow rate through extractors | 64800 Tunnel *  Volume flow rate through extraciors | -
i e 61200 61200 —— .
g;ggg —— Emergency extraction a0 — Emergency extraction ] 7600 Emergency extraction ‘
000 2520 54000 {2520 Y 2520
e o e
200 45200 2 5200 STABLE
00 800 i Liso o ‘ 121003
32400 32400 Set-point range emergency compartment %338 VE NTI L AT I O Set-point range emergency compartmen E
28800 » 800 11980 1980 £
25200 0% 25200 1980 25200 80 §
Z200| : : 21600 0o &
= 18000 1800 3 = 1800 3 E 18000 - 1800 3
T : i ;L
£ o ©20§ o 1620 § s 7200
B 300 £ % g B 00 £
3 1440 H N 1440 © o
& 3600 g & 5 & g
T = 2 2 - -1
[ 1260 8 E 1260 B E 16800 ———ue0 8
2 -14400 T 3 2 $ @
> -18000 { 0808 = ] > -18000 1080
= a0 & 0 & 900 <
0 " g :
-36000 720 3 1720 2 120 3
-39600 | $ s :
“istoe . SMOKE EXTRAC i j
g Set-point range adjacent compartment
-54000 | 0 360 300
i CONDITIONS M
il 180 180 180
s (] ~72000 B T e aanmmaaaan P e e e maan e
T2 i 3 3 8 [] 0 M v 1 2 3 ] 8 g 10 1 a i ] & 6 [ @ 10 1
Position along tunnel sector [km]
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3. Update on tunnel concep

Signs criteria

Emergency in lateral compartment*

t Adaptation Run /
Access A Emergency

*With 7000 m3/h per affected compartment

~

(o)

3 | I III I 72000
68400

00

B2

5760

5400

—
Tunnel

800l Emergency extraction

Semitransvers
‘ 0 min 3 min (15 min]
SMOKE EXTRACT|ION STABLE
CONDITIONSMET VENTILATIO
s
Longitudinal |

8 min -
*  Volume flow rate through extractors —

Volume flow rate [m?/h]

SMOKE EXTRACTJON
CONDITIONS M

VENTILATIO

STABLE

Set-point range emergency compartment 7604
1980 £

|

'ﬂ

Set-point range adjacent compartment o




