Rhea-Design
EX 8_2 . 1 . 2'San S_L N 2 From_Leaks+Bearings

Version(12) Comp LomP o 100
Foed Pressure 1,050 | bar Feed Pressure 4.825  bar
P BPIMP 899.6 | kW Feed Temperature 3205 K Feed Temperature 312 K = To_leaks+bearings
-1
P MP/HP 3995 kw Product Pressure 4.825  bar Product Pressure 21.00  bar Q
Mass Flo 4067 | gis To_buffer
P totale idéale =~ 4894 kW From_buffer Mass Flow 8865 gis w g ODDBDU g
00000 | gis Capacity 2.024+004 | ACT mah Capacity 2.028e+004 | ACT_m3/h . gls
o-
r 4
3200 K Comp To_bypass_LPMP Comp @] To_bypass_MPIHP
W_trucks_300K 1050 bar R 26.61| gis 4 00000 W* 1221 gs as_bearings
1550 | ofs 00-HPa W_ORS 1361 gs
o-LP ORS  00-HPb | =]
.Q/ c_from_b Bo-mc 5000 | mbar _‘
o e 00-MPD 00-HPe Feed
LP_Piping 2455 | gfs 230+6]
. 00-LPb 25.00  mbar F" // 3231 K
0.0000 W* H ord 22.00 bar
Calcul C_from_a 7030 gis MP)| Piping HP_piping \
uissance
ergtique T 2040 mbar 252 90.00 | mbar Feed_Pulling
Hx-0L 00090 w* 2| K 0-2322 "j 1030 | gis
s
UA (Calculated) | 3.676e+005 WIC 3085 g/s  $q0-HPe 9 3231 K
Heat Leak 3700 W* 00-HPf To1 22.00 bar
HX-02 Minimum Approach 2530 K Feed Pressure 2010 bar | |200 kg x 24 during
gﬁ[gglsmn UA (Calculated)  9.142e+004 | W/C dP turb 110.0 | mbar Product Pressure 12.70  bar 168 hours
Minimum Approach 2,050 K dP HP 110.0 | mbar X1 Energy 1823e+005 w*  |->10.3 g/s
Calcul off-design Heat Leak 70.00 W* dP MP 60.00 mbar A Feed Temperature 2341 K
HX01 1.000 dP HP 25.00 mbar dp BP 50.00 | mbar —To1 Product Temperature 2052 K
HX02 1.000 dP MP 10.00  mbar Mass Flow 1195 gis
HX03 1.000 dP BP 10.00 | mbar HX-03 Adiabatic Efficiency 74
HX04 1.000 UA (Calculated) 3.810e+005 W/C 200.0 | mb&rom_To1 dH isentropique 206.2  kilkg
HX05 1.000 Minimum Approach  2.050 K
HX06 1.000 HX-04 Heat Leak 3500 W+
HX07 1.000 UA (Calculated) | 1.250+005 W/C dP turb 50.00 mbar o
HX08 1.000 Heat Leak 150.0 W+ dpP HP 130.0  mbar -
dP MP 45.00  mbar To2 0.5400  gs
HX09 1.000 Minimum Approach 1.059 K - To To2 cecdp 2l
- eed Pressure .45 bar
HX10 1000 | dPHP 30.00 mbar daPEP 4500 | mbar W_T02 o et P 4970 b
- roduct Pressure X ar
HX11 1.000 dP MP 10.00  mbar VLV_T02 5 1.825e+005 W
g ner . e+ *
To1 1000 | dpBP 10.00 mbar Hx-04 2000 mbar : ﬁ' . s
eed Temperature .
T02 1.000 04-LPb  Pa-mpc 04-HPa From_T02 To2 P
T03 1.000 1000 K | g0 oy Product Temperature 99.00 K
Toa 1.000 }:—'0—’“06—:& oD T - Mass Flow 1194 gis
T05 1.000 " From oaLpa 0§-MPa Pl Adiabatic Efficiency 74
Trucks 80.00 1 K dH isentropique 2066 kilk
T06 1.000 80K 1190 | bar HX-05 HX-05 ) isentropiqu . 9
' § To_ads80K_regen  Ads_80K
Comp BP/MP 1.000 8900 gis  UA(Calculated) | 2.069+005 WIC 05-HPa X _reg _80K. N
Comp MP/HP 1.000 W_trucks_80K Heat Leak 4000 W* —_ 0.0000 | g/s  200.0 T T
- T03 eal
Minimum Approach 1.000 K - 0.0000 | W 25200 | &
P 2000 | mbar t 20,09 | bar Feed Pressure 1968 bar ! s
Product Pressure 4.990  bar
dP MP 5.000 mbar [ W_Ads_B0K 65.79 | K o ozrorons | a
dP BP 5.000 mbar 05-HPc 2870 | gis 4 g
HX-06 05-LPa 05-MPa’ 05-HPe To_T03 W_T03 Feed Temperature 65.81 K
Balance cuiated y = Product Temperature 44.25 K
UA (Calculats 1.186e+005 WIC VLV_TC
Input/Output (Calculated) e ‘ 05-HPd 2000 i Mass Flow 8858 ois
M'"'hm"mAZ"::aCh 2220’4:;1 K HX-06 0| mhar Adiabatic Efficiency 78
" - -
Exchanger Cold Duty | 22244005 | W 4470 KrOm_TO3 03 dH isentropicue 1483 Klkg
Heat Leak 2000 W+ 6-MPC 06-HPa -
dP HP 70.00  mbar 06-MPb —-
dP MP 15.00 mbar Leak_T03
dP BP 15.00 mbar 06LPa ke Mpa O 04900  gis
Feed Pressure 1959  bar
UA (Calculated) | 1.113e+005 WI/C VLV Toa u
M A n 02471 | K 07-HPa - Product Pressure 5.000 bar
ST Approee ; 2000 | mbar 0% Feed Temperature 2864 K
Heat Leak 1000 W+ o7-LPa  of- :
@ HP 25.00 | mbar \Pa 07-HPc To_To4 Product Temperature 1907 K
dP MP 5000 mbar 07-HPb Energy 4.993e+004 W*
HX-08 : To4 Adiabatic Efficiency 78
P BP 5.000 mbar 0]
UA (Calculated)  2.968e+004 WIC From_T04 Mass Flow 1007 gls
Minimum Approach 0.6000 K [ 08-HPa 1967 K ba-mpa dH isentropique 63.55  kilkg
Heat Leak 1700 w* ]
]
dP HP 25.00 mbar og.LPa . ‘ o
dP MP 5.000 mbar -
i 2000 | mbar Ads_20K 0.7400 | gis
- H 2000 | mbar ]
08-HPb -75.00 | W 05 To_Ads20K_regen | ¥
R W_ads_20K 19.77 | bar Feed Pressure 19.37 bar 1.700  gls
HX-09 19.67 | K Product Pressure 1.220  bar
VLV_T05 9756 gis .
UA 9.729e+004  WIC ’ 08-HPC 2200] mh 9 Energy 2.164e+004 W
.0 | mbar "
Heat Leak 2500 | W 08-HPd e o5 Adiabatic Efficiency 78
Minimum Approach 02251 K T Feed Temperature 1967 K
dP HP 5000 mbar W . o 08-HPe - Product Temperature 8.850 K
vapor_from_trucks
dP BP 0.0000 mbar —vapor_trom.{ . HX-09 Mass Flow 4338 gis
8000 | W From_T05 dH isentropique 63.94 kilkg
09-LPe 09-HPa  8.955 K
-HPa 8.
=l
b= 09-LPd —-
Tt i Leak_T05
09-LPc 06300  gis
Rising level from trucks and storage 09-LPa ©
Mass Flow 4483 gis 10 HX10 [ ]
UA (Calculated) 6184 WIC 10-HPa 106
Minimum Approach  0.1050 K
o et 10-LPa VLV T06 Feed Pressure 19.35 bar
- T ProductPressure  3.000  bar
P HP 10.00 mbar 2000 | mbar .
- Feed Temperature | 7.428 K
dp 8P 0.0000 | mhar Product Temperature | 5.498 K
To_T06 Energy 5226 W*
HX-11 From_T06 Mass Flow 541.8 gis
UA (Calculated) 3519 WiC Adiabatic Efficiency 73
Minimum Approach  0.1002 K Tompa dH isentropique 1321 kikg
Calcul_Niveaux_Montants Heat Leak 2500 W* g ]
dP HP 10.00 mbar 11Lpe 3.000 | bar Leak_T06
. 0.7400 gis
dP BP 0.0000  mbar 2617 K 11-MPa 9
2161 gis Balance Input/Output
XT IN
W_vapor_from_storage " .
C_from+K_from 4000 | W Fee 2485 | gls
040 ot ; Pulling 10.30 g/s
40 gls 11-LPb
11-LPa  Vapour Fraction 0.3700 From buffer 0.0000 g/s
C_from-+K_from LHe Rising level 44.83 gls
Storage ouT
DI LHe 263.1 g/s
e s and 1220 | b W_dewar 9
le to trucks and storage
u gt 9/ | | 3000 | w* C_Tr+K_Tr 37.50 gls
1 e o LHe To buffer 0.0000 g/s
trucks
and
sorese Bal 1.705e-013 g/
C_Tr+K_Tr alance -105e- gls
3750 gis C_TrK_Tr

Net to trucks 255.8 gls
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(12)
Rhea-Simulation

From_Leaks+Bearings

CXXX Comp LPIMP Comp MP/HP £.100
Feed Pressure 1.050 | bar Feed Pressure 4.825  bar
. Feed Temperature 3206 K Feed Temperature 3213 K To_leaks+bearings
PBPIMP 9106 kW Product Pressure  4.825  bar Product Pressure  21.00  bar Qo2
S.i'scs”énce PMPMP | 3064 | kW From_buffer Mass Flow 897.4  gis Mass Flow 4036 | gis
exergétique P totale idéale4874 | kW 00000 | g Capacity 2.050e+004  ACT_m3/h Capacity 2.013e+004 ACT_m3/h
@-
&
3200 K Comp _bypass_LPIMP Comp _bypass_MP/HP
W_trucks_300K 1.050  bar MP T 0515 s /HP 0.0000 W+ 1054 gis oo
36.10 gis t 00-HPa mﬁs / 1361 gis
00-MPd s
0LPc 00-MPe ORS  00-HPD |\ =
T
C_from_b 00-MPc 5000 mbar \
From - Feed
Trucks 00-MPD 00-HPc
. 300K LP_Piping 2455  gis
3231 K
00-LPb 30.00 mbar - /
Calcul 0.0000 | W — — 22.00 bar
off-design ¢ from a - HP._piping 00-HPd \
= 694.7 gis MP_Piging -
; 90.00  mbar
T 20.00 | fbar b0000 | we Feed_Pulling
HX-01 0.0000 v+ 3232| K & w 1030 gis
UA (Calculated)3.651e+005 | W/C 3058 00-HPe 4033 | g/s 3231 K
Heat Leak 3700 W+ 00-HPE 22.00 | bar
Minimum Approach  2.441 K To1
HX-02 dP turb 1100 mbar Feed Pressure 20.10  bar
UA (Calculated)9.088e+004 W/C PP 1200 | mbar 00-LPa Product Pressure 1270 bar
Minimum Approach  2.049 | K PP 5000 | bar Lol Energy 1.821+005 W+
Calcul off-design Heat Leak 7000 | W P BP 50.00 mbar Feed Temperature
HXOL 0.9993 dP HP 25.00 | mbar Product Temperat
HX02 1.000 dP MP 10.00 | mbar Mass Flow 1186 g/s
HX03 1.001 dP BP 10.00 | mbar Hx-03 o1-LPa m,Mpa! VLV_To1 Adiabatic Efficiency 74
HX04 1.000 UA (Calculated)3.789e+005 | W/C 00.0-mb: dH isentropique 207.5 kilkg
HX05 0.9995 s Minimum Approach  2.002 K ADJ-HX02 102
o8 1,000 UA (Cal |td1;42 005 W/C ——_ ool m foz Mbe
alculated)1.242e+ - Qo2
Hx07 1000 ( ) dP trb 50.00 mbar ADJI-TO2 o02-LPa | [ Cear 101
Heat Leak 1500 W+ P HP 1300 mbar L 3
HX08 1.000 HX-03 2064 K T02 05400 | gls
. Minimum Approach  1.063 | K P MP 4500 mbar -
Erreur sur HX de 01 & 08.9999 To_T02
dP HP 30,00 mbar P BP 40.00 | mbar ADJ-HX03 S W, Fecd Pressure 1245 bar
Hx09 09995 PP 10.00 | mbar VLV Toz ~T%% product Pressure 4970 bar
HX10 1.001 =
dP BP 10.00 mbar HX-04 200.0 mbar Energy 1.836e+005 W*
HX11 0.9992 ADJ-HX04
w2l T Feed Temperature
| Fi
To1 0.9958 04-LPb T 04-MP fom_Ti Product Temperatu
T02 0.9998 R o Mass Flow
fom. X
To03 0.9923 K_from_a —rom- HX-05 L] 04-HPa 1015 K 04-MPD Adiabatic Efficiency 74
To4 0.9972 From 0a-Lpa ]04-MPa
Trucks 2000 | K UA (Calculated)2.053e+005  WIC o dH isentropique 2093 Kkilkg
T05 0.9963 80K ! H K 000 | W HX05 ]
1290 | bar eat Leal 4000 W' T
06 0.9962 W._trucks._80! Minimum Approach  1.028 K ADJ-HX05 05-HPa 0_ads80K_regen _[
Comp BPIMP 1012 irucks_B0%.0000 | gfs 0.0000 | gfs =
P : dP HP 30.00 mbar E——— Leak_T02
Comp MP/HP 0.9925 dP MP 5.000 mbar bs-HPb Ads_80K T03 05200 gls
dP BP 5.000 mbar ll 2000 mbar Feed Pressure 19.68  bar
‘ W_Ads_80K | 0.0000 W= Product Pressure 4.990  bar
05-HPc Ener 1.023e+005 W*
05-LPa ] 05-MPa w_T03 o
HX-06 Feed Temperature
UA (Calculated) 1.178e+005 W/C 05-HPd VLV_T03 Product Temperatt
Minimum Approach  0.4578 K HX-06 200.0 mbar Mass Flow 8735 gls
Exchanger Cold DU0e+005 W* From._T03 Adiabatic Efficiency 78
Heat Leak 2000 W+ ADJ-HX06 06-MPC dH isentropique 150.2 kkg
dP HP 70.00 mbar 06-MPb
dP MP 15.00 mbar 4 Leak_T03
dP BP 15.00  mbar 06-LPal o \pal Jo6-Hpats27 K 0.4900 gis
To4
HX-07 Feed Pressure 19.59  bar
ADJ-HX07 07-HPa VLV_T04 Product Pressure
HX-07 200.0 mbar W_T04  feeq Temperature
UA (Calculated)1.108e+005  W/C 07-LPa [07-MPa Product Temperatu
Minimum Approach 0.4653 K Energy 4.999e+004 W*
Heat Leak 1000 W+ Adiabatic Efficiency 78
Hx-08 dP HP 25.00  mbar HX-08 Mass Flow 1001 gis
UA (Calculated)2.955e+004  W/C dP MP 5.000 mbar ADI-HIX08 08-HPa [19.80 | K dH isentropique 64.04  kilkg
Minimum Approach 0.6116 | K dP BP 5.000 mbar 08-MPa
Heat Leak 1700 W+ ry -
dP HP 25.00 mbar 08-LPa Leak_T04
P MP 5.000 mbar JOAdS20K regen 07400 gis
dP BP 5.000 mbar 1700 | g's =
LOBrHPb 2;\;1;720»; To5 1
= o0 &f’ Feed Pressure 1937 | bar
HX-09 W_ads_20K : Product Pressure 1220 bar
UA 9.731e+004 WIC o Hpe VLV_T05 Energy 2.165¢+004 W*
Heat Leak 4500 W+ oappg 2000 mbar | o Adiabatic Efficiency 78
Minimum Approach 0.2151 | K = Feed Temperature 19.79 K
dP HP 5.000 mbar 08-HPe Product Temperature  8.915 K
dP BP 0.0000 | mbar W_vapor_from_trucks HX-09 Mass Flow 4306 gis
8000 | W* From_T05 dH isentropique 64.46  kilkg
ADJ-HX09 09-LPe 09-HPa -
955 K Ogiu,d =[
Rising level from trucks and storage Leak_T05
Mass Flow  49.02  gls 09-LPc 06300  gis
10 HX-10 ]
UA (Calculated) 6180 WIC oo t1o 10-HPa 106
Minimum Appraagh1047 | K 10-LPa v Feed Pressure  19.35 bar
Heat Leak 25.00 | w 2000 [ mbar W The | Product Pressure  3.000 bar
dP HP 10.00 | mbar . - Feed Temperature 7.428 K
P BP 0.0000 | mbar Product Temperaturés.498 K
To_T06 Energy 5216 W*
Erom T06 Mass Flow 540.8 gis
HX11 - Adiabatic Efficiency 73
y
. UA (Calculated) 3512 W/C dH isentropique | 13.21  k/kg
Calcul_Niveaux_Montants Minimum Approach 01002 K
Heat Leak 5.00 W* HX-11 [ 1 3.000  bar L
ADJ-HX11 eak_T06
dP HP 10.00  mbar 11-LPc
11-MPa 0.7400 | gis
dP BP 0.0000  mbar 4618 K
2157 gis
Y Balance Input/Output
W_vapor_from_storage
IN
C_from+K_from 4000 W*
36.10 gis Feed 2455 gls
11-LPb -
‘ 11-.LPa  Vapour Fraction  0.3700 Pulling 10.30 g/s
C_from+K_from
- - lé'éerage — Balance From buffer 0.0000 g/s
Input/Output -
putoutp Rising level 49.02 gls
e
1220 bark. W _dowar ouT
LHe to trucks and storage 3000 w* LHe 287.7 gls
877 9s 4T LHe
trucks C_Tr+K_Tr 0.6000 g/s
and
storage To buffer 16.50 g/s
C_Tr+K_Tr .
0.6000  gis
g C_Tr+K_Tr Balance 8.740e-013 g/s
Net to trucks 239.3 g/s
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Calcul
off-design

Calcul off-design
HX01L

HX02

HX03

HX04

HX05

HX06

HX07

HX08

Erreur sur HX de 014 08
HX09

HX10

HX11

To1

T02

T03

T04

T05

T06

Comp BP/MP
Comp MP/HP

0.9974
1.000
1.000
1.000

0.9999
1.000
1.001
1.000

0.9995
1.000
1.001
1.000

0.9967
1.001

0.9921

0.9942

0.9927

0.9946

0.9937

0.9893

(12)
Rhea-Simulation

From_Leaks+Bearings

XXXX Comp LP/IMP Comp MP/HP. E-100
Feed Pressure 1.050  bar
e Feed Pressure 4825 bar To_leakstbearings
P BPIMP 893.8 kw peratur - Feed Temperature 3212 K Q-102
Calcul P MP/HP 3951 kW Product Pressure | 4.825 | bar Product Pressure 2100 bar To_buffer
puissance P totale idéale 4845 kW From_buffer Mass Flow 880.8 gls o
exergétique 18.60 | gis b g Mass Flow 2023 | gls 0.0000 | gis
Capacity 2.012¢+004 ACT_m3/h | Capagity 2.007g+04_ACT man
3200 K Comp To_bypass_LPIM Comp To_bypass_MP/HP
1.050 bar /MP 25.15 g/s\ /HP 0.0000 | W* 1054 gls
0.0000  g/s Gas_bearings
Py 00-HPa Q_ORS 136.1 gis
NP —
-LPc 00-MPe ORS 00-HPp |
C_from_b 00-MPc 5000 mbar
00-HPC Feed
LP_Piping 00-MPb 2455 | gis
30.00 mbar 3231 K
00-LPb 00000 W* L——» - [ 22,00 bar
C_from_a 6956 gls HP_piping 00-HPd \
o MP_Pibing 90.00  mbar
e 20.00 | mbar 0.0000 | W Feed_Pulling
HXOL 0.0000 |W: 3232 K w07 s 1030 gls
UA (Calculated) 3.647e+005  W/C 3062 || gfs 00-HPe 3231 K
Heat Leak 3700 wr 00-HPF 2200 | bar
4
0 Minimum Approach  2.468 K To1
dP turb 110.0 mbar
UA (Calculated) 9.096e+004 W/C b urt o0 Tmb 00-LPa | 00-MPa 00-HPg Feed Pressure 20.10  bar
P HP X
Minimum Approach 2,047 | K H 110.0 | mbar oL Product Pressure 12,69 bar
dP MP 60.00 mbar - .
Heat Leak 7000 W+ : o8 = Energy 1.824e+005 W
P .
P HP 2500 mbar BP S mbar sptpa J0LHPD - Feed Temperature 2351 K
P MP 10.00 | mbar 9 To_ToL Product Temperature  206.0 K
dp BP 10.00 mbar HX-03 ADI-HX02 Dl’Lpalgl,Mpa VLV To1 Mass Flow 1188 | gfs
UA (Calculated) 3.790e+005 W/C 00.0__mhar__From_T01 TO1 Adiabatic Efficiency 7
Minimum Approach 2,011 K HX02 dH isentropique 2075 | kilkg
Hx-04 Heat Leak 3500 W*
UA (Calculated) 1.244e+005 WI/C P turb 50.00 mbar ADI-TO2 o2.Lpa | 02-MPD @ o2wPa T o1
Heat Leak 1500 W =
dP HP 130.0  mbar HX-03 260K o 05400 gis
Minimum Approach ~ 1.053 K aP MP 4500 mbar & o T02
- Feed Pressure 12.44  bar
dP HP 30.00 mbar P BP 20,00 | mbar ADJ-HX03 ! W
dP MP 10.00  mbar VLV_T02 Product Pressure 4970 bar
P BP 10,00 mbar ADI-tixos 04 200.0 | mbar Energy 1.832e+005_ W*
Feed Temperature 1293 K
04-LPb 1 04-MPC From_T02 T02 L
Product Temperature 1000 K
Mass Flow 1188  gis
K_from_b 04-MPb =
From HX-05 o4Lpa fosmPa - oaHPa | 1011 K Adiabatic Efficiency 74
Trucks 80.00 | K UA (Calculated) 2.056e+005 WIC HX05 | X dH isentropique 2085 Kikg
1190 bar  Heat Leak 4000 W+ To_adsB0K_regen
W_trucks_80K  0.0000 | gls Minimum Approach ~ 1.031 K ADJ-HX05 05-HPa ~ 00000 | gis
. -
dP HP 30.00 mbar T03 Leak_T02
dp MP 5,000 mbar ps-HPb Ads_B0K Feed Pressure 19.68 | bar 05200 | 95
dp BP 5.000 | mbar | e 2000 | mbar Product Pressure 4.990 bar
W_Ads_80K = 0.0000 W*
05-HPG Energy 1.020e+005 W
HX-06 05-LPa | 05-MPa 05-HPe To_T03 W_T03 'eed Temperature 631 K
UA (Calculated)  1.179e+005 W/C VLV_T03 Product Temperature ___44.60 K
Minimum Approack  0.4527 K 06 200.0 | mbar Mass Flow 8755 gis
Exchanger Cold DuB/2306+005 | W* crom 103 |70 Adiabatic Efficiency 78
Heat Leak 2000 W+ ADIHIX08 06-MPe - dH isentropique 149.4 | kilkg
dP HP 70.00  mbar 06-MPb —
dP MP 15.00 mbar 4 Leak_T03
dP BP 15.00 mbar 06-LPal oo \pa +Jos+pa 4502 K 0.4900 gls
To4
‘ HX-07
. Feed Pressure 1959 bar
ADIHXO07 07-HPa VLV, To4 Product Pressure 5.000  bar
HX-07 200.0 | mbar W_T04
e havserons Twic o7pa 1o7.pa Feed Temperature 2668 K
UA (Caleulated) 1.109e+005 W 07-HPc To_To4 Product Temperature  19.10 K
Minimum Approach  0.4634 K
e ”ak P 0o 07-HPb ot Energy 4.967e+004 W*
108 Heat Le: 1000 w 108 Adiabatic Efficiency 78
dP HP 25.00 mbar From_Toa
UA (Calculated) 2.955e+004 WI/C L Mass Flow 1001 gis
Mi Approach  0.6133 K ap P 5000 | mbar ADIAX08 O8-HPa | 1068 K dH isentropique 6364 kllkg
inimum . .
PP P BP 5.000 mbar 08-MPa
Heat Leak 1700w+ T
dP HP 25.00  mbar 08-LPa Leak _T04
dp MP 5.000 mbar To_Ads20K_regen 0.7400  gls
P BP 5.000 mbar 1700 | gfs
08-HPb Ads_20K
L 200.0 | mbar T05
1o [ W_ads 20K | -75.00 W* Feed Pressure 19.37 bar
- Product Pressure 1.220 bar
UA 9.744e+004  WIC 08-HPe VLV_T05 Energ 2.148+004 W+
& 200.0 | mbar y o
Heat Leak 4500 W+
e 08HPd To_T0S Adiabatic Efficiency 78
Minimum Approach  0.1844 K ———— YA
ure X
dP HP 5.000 mbar 08-HPe w_Tos "
Product Temperature __ 8.851 K
P BP 0.0000  mbar W_vapor_from_trucks HX-09 py—— 4306 | g
s 6 gls
800.0 W* From_T05 9
ADJ-HX09 09-LPe 09-HPa dH isentropique 6395 kilkg
8783 K s
Rising level from trucks and storage o Leak_T05
Mass Flow 56.29 gls 4 oipe 06300 g/s
10 HX-10 [ ]
UA (Calculated) 6052 WIC
10-HPa
Minimum Approach 9.684e-002 K ADJ-HX10 T06
Heat Leak 2500 W+ 10LPa V108 Feed Pressure 1935 bar
dP HP 10.00 mbar 200.0 | mbar W Tos Product Pressure  3.000  bar
dP BP 0.0000  mbar Feed Temperature 7 (3
Product Temperature 5.485 K
To_T06 Energy 5166 W*
From_T06 Mass Flow 5407 gis
HX-11 N Adiabatic Efficiency 73
UA (Calculated) 3442 WiC oA dH isentropique 13,00 kiikg
Calcul_Niveaux_Montants Minimum Approacl9.594e-002 K ‘ ‘
Heat Leak 2500 Wr X1t 3.000  bar Lok 106
ADJ-HX11 1P -
dP HP 10.00 mbar LPc 11-MPa 0.7400 | gs
dP BP 0.0000  mbar 4626 | K
2093 gis
XT Balance Input/Output
W_vapor_from_storage N
C_from+K_from 0w
0.0000  g/s Feed 2455 gls
11-LPb .
‘ 11LPa | VapourFraction 03590 Pulling 10.30 g/s
C_from+K_from e
Balance From buffer 18.60 g/s
Storage Input/Output —
Rising level 56.29 gls
l—————
1220 “B'LT W_dewar ouT
LHe to trucks and storage 3000 W*
: LHe 330.7 gls
330.7 gls e LHe 9
'arx;ks C_Tr+K_Tr 0.0000 g/s
storage To buffer 0.0000 g/s
C_Tr+K_Tr
0.0000 | gls C Tk Tr
Balance 9.095e-013 g/s
Net to trucks 2744 gls
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(12)

Rhea-Simulation s &
KXXX Comp LPIMP Comp MPIHP £ 100
Feed Pressure 1.050 | bar Feed Pressure 4825 bar
To_leaks+b
Feed Temperature 3204 K Feed Temperatwre 3210 K -, o_leaks+bearings
P BPMP 897.6 | kW Product Pressure | 4.825  bar Q
Catoul P MPIHP 2082 kw Product Pressure | 2100 bar To_buffer
puissance Ploleidéale 4880 KW From_buffer Mass Flow 8846  gs Mass Flow 4055 gis 00000 | gis
exergétique 5600  gis Capacity 2.019e+004 ACT_m3/h Capacity 202364004 ACT_mah
r &
3200 K Com To_bypass_LPIMA Comp To_bypass_MPIHP
W_trucks_300K 1.050 bar /MP 2515 | gis| /HP 0.0000 | W* 1054 | gis
00000 gis Gas_bearings
o 00-HPa Q_ORS 136.1 gis
. -
-LPc 00-MPe ORS 00-HPb |
C_from_b 00-MPC 5000 mbar
From 00-HPC Feed
. Trucks LP_Piping 00-MPb 255 gis
30.00 | mbar i 3231 K
caleul 00-LPb 0.0000 W* — I [ 22.00 | bar
off-design C from a 7124 gis HP_piping 00-HPd
-7 b 90.00  mbar
I — mbar 00000 | W+ | Feed_Pulling
2069 ois 1030 gis
3231 K
UA (Calculated) 2200 bar
Heat Leak To1
HX-02 Minimum Approach ~ 2.690 K Feed Pressure 2010  bar
UA (Calculated) 9.154+004 WIC dP turb 1100 mbar Product Pressure 1255 bar
Minimum Approach ~ 2.058 K P HP 1100 mbar HxoL Energy £.840e+005 W
Heat Leak 7000 w* dP MP 60.00 mbar ] Feed Temperature 2305 K
P HP 25.00  mbar P BP 50.00 mbar - Product Temperature ~ 201.4 K
dP MP 1000 mbar To_TOL Mass Flow 1196 gis
dP BP 10.00  mbar HX-03 ADIHX02 o01.Lpa |01MPa VLV_T01 Adiabatic Efficiency 74
UA (Calculated) 3.816e+005 WIC 00.0__mbar__From_T01 o dH isentropique 207.9 kikg
Minimum Approach ~ 2.101 K HX-02
HXx-04 Heat Leak 350.0 W+
Calelof cesign UA (Calculated) 1.251e+005 WIC P, 5000 | mbar ADITO2 o
HXOL 1005 Heat Leak 1500 | Wi dP HP 130.0 mbar HX-03 02 05400 | gis
Minimum Approach ~ 1.034 K P 2500 | b To To2
HX02 1.000 mbar ADJI-HX03 - Feed Pressure 1230 bar
HX03 1.000 e 3000 | mber dP BP 40.00 | mbar 03-LPa 03-MPa LV WT02 ot p 4970 b
dP MP 1000 mbar VLV_T02 roduct Pressure X ar
HX04 09996 PP 10,00 | mbar Aoros MK 200.0 | mbar Energy 1.760e+005 W
HX05 1.000 Feed Temperature 1246 K
- From_T02 To2
HX06 1.000 04-LPD T 04-MPc] - Product Temperature ~ 96.68 K
|
F
HX07 1.000 b s =] o x Y. Mass Flow 119 | g/s
HX08 1.000 S, 1] 0a-HPa Adiabatic Eficiency 74
UA (Calculated) 2.071e+005 WIC 04-LPa
Erreur sur HX de 01208 1.001 80.00 K HX05 | ) dH isentropique 1989 kikg
HX09 09998 1190 par  Heatleak 4000 | W
Minimum Approach  0.9331 K 05-HPa To_adsB0K_regen
HX10 0.9998 W_trucks_80K  25.00 | gis P P 2000 | ADJ-HX05 0.0000  gis —
N
HX1L 1.000 mbar cak
Tor 0.9936 dP MP 5.000 mbar bs-HPb Ads_80K T03 05200 | gis
Toz 1,000 P BP 5.000 mbar I~ 2000 mbar Feed Pressure 1068 bar
W_Ads_80K | 0.0000 W*
To3 0.9918 _Ads_¢ Product Pressure 4990 bar
To4 1.000 05-LPa T 05MPa ToT03  [w T03 Energy 1.008e+005 W
T05 1.001 A (Calou de'UfSB T VLV T03 Feed Temperature 6474 K
ted) 1.188e+ A
Tos 09985 (Calculated) ] 54559 . 2000 T moar Product Temperature ~ 43.54 K
Comp BPIMP 0.9974 Z;"'r:"“mA"C"":a; s:‘ e Tw HX-06 Mass Flow 8855 gis
S Stet .
Comp MPIHP. 0.9966 changer Cald Ddt 86e From T03 | T03 Adiabatic Efficiency 78
Heat Leak 2000 W+ ADJ-HiX06 06-MPc dH isentropique 1459  kdkg N
dP HP 70,00 mbar 06-MPb =
dP MP 1500 mb ! Leak T03
.00 mbar
06-LPa 4404 K 04900 | gls
P BP 1500 mbar 06-MPa [ 06-HPa
T04
‘ HX-07 Feed Pressure 1959 bar
ADI-HX07 07-HPa VLV_T04 = Product Pressure 5.000  bar
HX-07 200.0 | mbar - Feed Temperature 2845 K
UA (Calculated) 1.116e+005 W/C 07-LPa | 07-MPa o HPe To_T04 Product Temperature 1895 K
Minimum Approach  0.4191 K 07-HPb Energy 49744004 W+
Heat Leak 1000 w* To4 Adiabatic Efficiency 78
Hx-08 dP HP 2500 mbar Hx-08 From_T04 Mass Flow 1011 gis
UA (Calculated) 2976e+004 WIC dP MP 5.000 mbar ADJ-HX08 08-HPa 1957 K dH isentropique 63.09 kikg
Minimum Approach  0.6184 K PBP 5,000 | mbar 08-MPa
Heat Leak 1700 W+ T
dP HP 2500 mbar 08-LPa d Leak_T04
To_Ads20K_regen 0.7400 | gis
5000 mb
dP MP mbar TToo [ o5
P BP 5.000 mbar
08-HPb Ads_20K p—
= 32002 vmvl:a[ Feed Pressure 1937 bar
HX-09 i W_ads_20K i Product Pressure 1220 bar
UA 9.661e+004 WIC 08-HPG VLV_T05 Energy 2.158e+004 W+
Heat Leak 4500 W 08.Hpg 2200 | mbar To T05 Adiabatic Efficiency 78
Minimum Approach  0.2643 K Feed Temperature 1956 K
dP HP 5.000  mbar 08-HPe w_Tos Product Temperature ~ 8.796 K.
dP BP 0.0000 mbar W_vapor_from_trucks HX-00 Tob Mass Flow 4356 gis
800.0 W+ From_T05 dH isentropique 6351 kikg
ADJ-HX09 09-LPe 09-HPa
Rising level from trucks and storage 909K ogljd
Mass Flow 3221 gis oo, 4 Leak_T05
pod oLPo 06300 gis
10 HX10 [ ]
UA (Calculated) | 6265 WIC 10-HPa. Tos
Minimum Approact0.1110 | K AR 10-LPa VLV_T06 Feed Pressure 19.35 bar
Heat Leak 2500 Wr -
2000 | mbar W Tos | ProductPressure 3000 bar
dP HP 10.00  mbar Feed Temperature | 7.502 K
dP BP 0.0000 | mbar Product Temperature 5507 K
To_T06 Energy 5243 W+
From_T06 Mass Flow 5395 gis
HX11 N Adiabatic Eficiency 73
UA (Calculated) 3566 W/C dH isentropique 1331 klkg
Caloul Niveaux Montants Minimum Approact0.1023 K it o ‘
Heat Leak 2500 W+ 3.000 | bar Leak_T06
ADJ-HX11 111Pc C
P HP 1000 mbar r 07400 gis
2616 K 11-MPa
P X .
dP Bl 00000 mbar 2202 o
XT Balance Input/Output
W_vapor_from_storage N
C_from+K_from 4000 W+
25.00  gls 11-LPb Feed 2455 gls
‘ 11-Lpa | VapourFraction | 0.3800 . Pulling 10.30 g/s
C_from+K_from
gt‘::?age — Balance From buffer 5.600 g/s
Input/Output o
Rising level 3221 gls
1.220 | bar k. W._dewar ouT
LHe to trucks and storage 3000 | W+
1892 gls s LHe LHe 189.2 gis
(rusks C_Tr+K_Tr 104.4 gis
an,
storage To buffer 0.0000 g/s
C_Tr+K_Tr
1044 [ gfs C_Trk_Tr
- Balance 3.411e-013 g/s
Net to trucks 261.4 gls
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Rhea-Simulation oo earteme: &
CKXX Comp LPIMP Comp MPIHP. £ 100
Feed Pressure 1,050  bar Feed Pressure 4825 bar
Feed Temperature 3204 K Feed Temperature 3211 K To_leaks+bearings
P BP/MP 924.3 kW Q-102
Product Pressure | 4.825 bar Product Pressure | 21.00 bar
Ccalcul P MP/HP 4013 | kW Mass Fl 9109 | g To_buffer
puissance Plotaleidéale | 4938 kW From_buffer lass Flow 9 | gk Mass Flow 4086 | gfs 2050  gis
exergétique 0.0000  gis Capacity 79e+004  ACT_m3th Capacity 2037e+004 ACT_m3h
@-
r &
3200 K Com To_bypass_LP/IMA Ccomp To_bypass_MP/HP
W_trucks_300K 1,050 bar MP 2515 gis| /HP 00000 | W* 105.4 | gis
3610 gls Gas_bearings
00-HPa ’—QJ—D:QS 1361 | gis
e - o
-LPc ORS 00-HP! =]
C_from_b 00-MPc 5000 mbar
From 00-HPC Feed
. Toicks LP_Piping 00-MPO 2455 gls
30.00 mbar Jii 3231 K
fSom 00-LPb 00000 W+ L_ﬁ I [ 2200 bar
off-design < from_a 7082 gis e o HP_piping 00-HPd
ping 90.00 mbar
0.0000 | W Feed_Pulling
HX-01 w011 gs 1030 gis
UA (Calculated) 3.689e+005 WIC 3231 K
Heat Leak 3700 W 220 | bar
Minimum Approach ~ 2.680 K o
HX-02 Feed Pressure 2010 bar
P wrb 1100 mbar
UA (Calculated) 9.162e+004 WIC " 1100 | mb Product Pressure 12,61 bar
P HP .0 mbar .
Minimum Approach ~ 2.034 K 1 .
Hea(LeakApu e prvws 60.00 | mbar Energy 1.833e+005 W
g PP 50.00 | mbar W oL Feed Temperature 2310 K
dP HP 25.00  mbar Product Temperature 2021 K
dP MP 1000 mbar To_TOL Mass Flow 1201 gis
o
dP BP 1000 mbar HX-03 ADIHX02 o1-Lpa ] 01-MPa VLV_T01 Adiabatic Efiiciency 74
UA (Calculated) 3.820e+005 WIC 000 mhar__From_T01 To1 dH isentropique 2063 kikg
Minimum Approach ~ 2.110 K HX-02
HX-04
Heat Leak 3500 W { N
1 02-MP -
UA (Calculated) 1.254e+005 WIC P, 5000 | mbar ADI-TO2 02-LPa @ o2yPa o o1
Heat Leak 1500 W P HP 130.0 | mbar 03 05400 gis
Minimum Approach ~ 1.027 K P 45.00 | b 2021 | K To T02 To2
-00 | mbar ADJHX03 o Feed Pressure 1236 bar
P HP 30.00 | mbar dPBP 4000 mbar L w_T02
. 1000 | mbar VLV_T02 Product Pressure 4970  bar
4P BP 10,00 mbar ADIMix0s HX-04 200.0  mbar Energy 1.778e+005 W*
Feed Temperature 1247 K
04-LPb ¥ From_T02 T02
04-MPc] Product Temperature  96.66 K
}:K,mma & K_fiom_b ] B K 04-MPb Mass Flow 201 | o5
-7 From HX-05 oapa Joa-MPa 04-HPa E Adiabatic Efficiency 74
Tiucks 80.00 K UA (Calculated) 2.071e+005 WIC Hx0s | , dH isentropique 2001 kik
Caleul off-design 1190 bar Heat Leak 4000 W+ To_ads80K_regen
" . X &
X01 1001 W_trucks_80K | 2500 gis Minimum Approach  0.9289 K ADJ-HX05 05-HPa 0.0000 | gls =|
HX02 1.000 - - Leak T2
103 000 dP HP 30.00 mbar =
P MP 5.000 05-HPb Ads_80K T03 05200 gls
HX04 1.001 4 mbar 2000 | mbar " b
Feed Pressure 1968 bar
HX05 09997 dP BP 5.000  mbar = i
106 1000 ‘ W_Ads 80K | 0.0000 W Product Pressure 4990  bar
HX07 0.9996 05.Lpa 1 05-MPa ToT03 w03 Energy 1.012e+005 W+
HX08 1.000 HX-06 Feed Temperature 6463 K
Erreur sur HX de 01 4 08 1.000 UA (Calculated) 1.188e+005 WIC VLV_TO3 Product Temperature ~ 43.46 K
2000 mbar
HX09 1.001 Minimum Approach ~ 0.4448 K HX-06 Mass Flow 8905 gis
HX10 1.000 Exchanger Cold Dty 75e+005 W* From_T03 T03 Adiabatic Efficiency 78
HXxiL 09992 Heat Leak 2000 W+ ADJ-HiX06 06-MPc dH isentropique 145.7  kdlkg
To1 09989 ' —
06-MPb —_
dP HP 7000 mbar
To2 09997 T Leak_T03
103 0.9966 dP MP 15.00 mbar 06.Lp b
. -LPa 06-HPa 4395 K 04900 gls
To4 0.9958 dP BP 15.00  mbar 06-MPa| 3 & Toa
T0s 09978
HX-07
06 09994 ‘ - Feed Pressure 1959 bar
Comp BEIVP Lo27 ADIHXO7 07-HPa A 2 Product Pressure 5000 bar
Comp MP/HP 1.004 Hx-07 2000 | mbar ! Feed Temperature 2849 K
UA (Calculated) 1.111e+005 WI/C 07-LPa | 07-MPa o7 HPC Lol o, T_'04 Product Temperature 1897 K
Minimum Approach  0.4106 K 07-HPb Energy 4.957e+004 W*
Heat Leak 1000 W* To4 Adiabatic Efficiency 78
g HX-08
HX-08 dP HP 2500 mbar From_T04 Mass Flow 1006 gis
UA (Calculated) 2.965e+004  WIC dP MP 5.000 mbar ADJ-HX08 08-HPa 1961 K dH isentropique 6318 klkg
Minimum Approach  0.6326 K P BP 5.000 | mbar 08-MPa
Heat Leak 1700 W+ T -
dP HP 25.00 mbar 08-LPa Leak To4
dP MP 5000 mbar To_Ads20K_regen 0.7400 | gfs
1700 gis
P BP 5.000 mbar ]
08-HPb Ads_20K T U
x
= sgau‘g wza' Feed Pressure 19.37  bar
HX-09 W_ads_20K Product Pressure 1.220  bar
UA 9.627+004 WIC VLV_T05 Energy 2154e+004 W
08-HPC
4 . 2000 mbar
Heat Leak 500 W 08.HPd To.T05 Adiabatic Efficiency 78
Minimum Approach 02992 K Feed Temperature 1961 K
dP HP 5000 mbar 08-HPe WT0S  product Temperaure 8819 K
dP BP 0.0000 | mbar W_vapor_from_trucks HX-09 Mass Flow 4336 gis
800.0 W+ From_T05 dH isentropique 6369 kikg
ADJ-HX09 09-LPe 09-HPa
SATTK og-twd
Rising level from trucks and storage Leak_T05
Mass Flow 2490 gis 4 ooire 06300 gis
10 HX10 [ ]
UA (Calculated) |~ 6370 WIC 10-HPa. T06
Minimum Approact0.1181 K ADJ-HX10 Feed Pressure 19.35 bar
10-LPa VLV_T08
Heat Leak 2500 wr Product Pressure | 3.000  bar
200.0 | mbar W_T06
dP HP 1000 mbar - Feed Temperature | 7.580 K
P BP 0.0000  mbar Product Temperature 5.517 K
To_T06 Energy 5275 W*
From T06 Mass Flow 5383 gis
HX-11 , Adiabatic Efficiency 73
UA (Calculated) | 3621 WIC dHisentropique | 13.42 klkg
Minimum Approaci0.1058 K
Calcul_Niveaux_Montants
Heat Leak 2500 W+ HX-11 [ 1 3000 bar Leak_TO6
ADJHX11 <
dP HP 1000 mbar 11-LPc 11-MPa 0.7400 | gis
P BP 00000 mbar 4610 | K
2253 gis
XT Balance Input/Output
W_vapor_from_storage
C_from+K_from 400.0 | w* I IN
6110 gis 111%{ Feed 2455 gls
‘ 11.pa | VapourFracon | 0.3900 . Pulling 10.30 gis
C_from+K_from Lhe buft 0.0000 | o
~ Balance From buffer . als
Storage Input/Output o
Rising level 2490 gls
l————
1220 bark W_devar out
LHe to trucks and storage 3000 W
1462 gls s LHe LHe 146.2 gis
grl:sks C_Tr+K_Tr 105.0 g/s
storage To buffer 29.50 g/s
C_Tr+K_Tr
1050 gis c Tk Tr

Balance 7.674e-013 gis

Net to trucks 226.3 gls
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Rhea-Simulation

From_Leaks+Bearings

K KXX Comp LP/MP Comp MP/HP £.100
Feed Pressure 1.050 | bar Feed Pressure 4.825  bar
Feed Temperature 3202 K Feed Temperature 3208 K To_leaks+bearings
P BP/MP 901.0 kW Q-102
Product Pressure 4825 bar Product Pressure 21.00 bar
Calcul P MP/HP 4013 kW To_buffer
puissance o oo déae | as1e ew From_buffer Mass Flow 887.9 gis Mass Flow 4086 gis ool o
ét e idéale .
exergetique 0.0000 gls Capacity 2.025e+004  ACT_m3/h Capacity 2036e+004 ACT_m3/h 8.900 | ofs
& 1
3200 K Comp To_bypass_LPIMP Comp To_bypass_MP/HP
W_trucks_300K 1,050 | bar /MP .15 gis 0.0000 W* 1054 gis
g Gas_bearings
00000 gls 00-HPa. Q_ORS 1561 | g
v, o-LPc ORS 00-HPb /‘
Pd C_from_b 00-MPc 5000 mbar
s 00-HPc Feed
. 300K LP_Piping 2455 gls
caledt 00-LPb 30.00 mbar 3231 K
lcul
¥ 00000 W+ Y 22.00 bar
off-design  from_a HP_piping 00-HPd
7213 9s 90.00 mbar Feed Pull
Calcul off-design " eed_Pulling
HXO01 0.9934 HX-01 0.0000 | W 10.30 | gis
HX02 1.000 UA (Calculated) 3.679e+005 W/C 4092 | gls 3231 K
HX03 1,000 Heat Leak 3700 W+ 2200 | bar
X048 TooL Minimum Approach 3007 K o
HX-02 Feed Pressure 20.10 bar
HX05 1.000 dP turb 110.0 mbar
106 0.9999 UA (Calculated) 9.212¢+004 WIC 4o pp 1100 mbar Product Pressure 12.44 | bar
HX07 iuou Minimum Approach 2031 K P MP 60.00 mbar HX-01 Energy 1.853e+005 W*
08 1000 Heat Leak 7000 W+ i 5000 | mbar W To1  Feed Temperature 2260 K
Product Temperature 1970 K
Erreur sur HX de 01 & 080.9984 dpHP 2500 | mbar To_T0L "
00 oo P MP 1000 mbar HX-03 . P> Mass Flow 1209 gis
UA (Calculated 3.838e+005 W/CADJI-HX02 01-LPa | O ﬂ VLV_T01
10 000 P BP 1000 mbar (Calculated) . e From o1 Tor Adiabatic Efficiency 74
Minimum Approacl 2215 K dH isentropique 207.1 kilk
HX11 1.000 HX-02 P 9
To1 0.998 Heat Leak 3500 w*
02 0.9999 HX-04 P turb 50.00 mbar ADITO? 02:1pa [02MPO] - ]02HPAQ—oziypa o voL
To3 0.9932 UA (Calculated) 1.260e+005  W/C dP HP 1300 mbar T
- HX-03 701K Toz 05400 gls
Toz 0.0928 Heat Leak 150.0 W+ dP MP 45.00  mbar A —
Tos 0.9944 Minimum Approach 0.9751 K dP BP 40.00  nftap-HX03 03-LPa ] 03-MPb 03-HPa <} ~ W Top Feed Pressure 12.19  bar
dP HP 30.00 mbar 03MPa ' viv_To2 ~ | Product Pressure 4.970 | bar
T06 0.9939 - =
Comp BPIMP 1000 dP MP 1000 mbar ADJ-tixoa X4 200.0 mbar Energy 1.697e+005 W*
Gomp WPIHP To0s pregey 10.00 | mbar 04LPb ] oampe From To2 | TO2 Feed Temperature 1197 K
Product Temperature 9313 K
K_from_b L o 04-MPb. Mass Flow 1209 gis
HX-05 oaLpa foa-MPa 04-HPa | 93.66 | K Adiabatic Efficiency 74
80.00 K UA (Calculated) 2.083e+005 | W/C HX05 | , dH isentropique 1898 Kilkg
1100 bar | Heat Leak 4000 W+
W_trucks_80K ADJ-HX05 05-HPa To_ads80K_regen
_trucks_ 50.00 g/s  Minimum Approach 08431 K 00000 gis
dP HP 3000 mbar Ads 80K Leak_T02
s T3
P MP 5000 mbar 3 05200 gls
i 5000 | b 200.0 | mbar Feed Pressure 19.68 | bar
mbar .
0.0000 | W Product Pressure 4.990 bar
05-LPa | 05-MPa ToT03 [ T03 Energy 9.933e+004 W*
HX-06 Feed Temperature 6273 K
UA (Calculated) 1.194e+005  W/C VLv_T03 Product Temperature 4218 | K
Minimum Approach 04402 K HX-06 2000 | mbar Mass Flow 9005 gis
Exchanger Cold Duty |~ 2.111e+005 W+ From_T03 | T03 Adiabatic Efficiency 78
Heat Leak 2000 W+ ADJ-HX06 06-MPC w 214 [iig
dP HP 70.00 mbar 06:-MF0 —
dP MP 15.00 mbar ! Leak 103
06-LPa ol 4271 K
dP BP 15.00  mbar 06-MPa| 4 06-HPa o8 0.4900 gls
‘ HX-07 Feed Pressure 19.59  bar
ADJ-HX07 07-HPa VLv_T04 v Product Pressure 5.000 bar
Hx-07 200.0 mbar - Feed Temperature 2806 K
07-LPa |07+
UA (Calculated) 1.116e+005 | WiC O7-MPa 07-HPC To T04 Product Temperature 1867 K
Minimum Approach 03661 K 07-HPb Eneray 489964004 W
108 Heat Leak 1000 | w* 1x-08 o4 Adiabatic Efficiency 78
dP HP 25.00  mbar From_To4 Mass Flow 1011 gis
UA (Calculated) | 2:976e+004 W/C P P 5000 mbar  ADI-HX08 oBHPa 1934 K| dH isentropique 6214 klkg
Minimum Approach 06537 K aPEP 5.000 | mbar -MPa Fu
Heat Leak 1700 W+ 3
dP HP 25.00 mbar 08-LPa o Agsao Leak_T04
0_Ads20K_regen
dP MP 5.000 mbar = o 0.7400 | gs
1700 gis
dP BP 5.000 mbar
08-HPb Ads_20K 105
200.0  mbar
= . Feed Pressure 1937 bar
W_ads_20K -75.00 W
HX-09 Product Pressure 1220 bar
UA 9.512e+004 W/C 0B-HPC VLV_T05 Energy 2.126e+004 W*
Heat Leak 4500 W 08-Hpd | 2000 mbar |4, rog Adiabatic Efficiency 78
Minimum Approach 03182 K Feed Temperature 1933 K
dP HP 5.000 mbar O&-Hpe Product Temperature 8678 K
dP BP 0.0000  mbar W_vapor_from_trucks HX-09 Mass Flow 4356 gis
800.0 W* From_T05
ADILIX09 0o-LPe 09-HPa dH isentropique 62.56  kilkg
9385 K o }pd
Rising level from trucks and storage -Tél Leak_T05
Mass Flow 7.832 gls 09-LPc 0.6300  gs
HX-10 HX10 [ ]
UA (Calculated) 6432 WIC 10-HPa To6
Minimum Approach | 01238 K ADJ-HX10 1op Feed Pressure 1035 bar
. -LPa VLV_T06
Heat Leak 25.00 | W W Tos | Product Pressure 3000 bar
200.0 mbar A
dpP HP 10.00 mbar Feed Temperature 7652 K
dP BP. 0.0000 | mbar Product Temperature = 5.526 K
To_T06 Energy 5272 Wr
From_T06
AL a Mass Flow 5339 gis
. U (Calculated) 3661 | WiC y Adiabatic Efficiency 73
Minimum Approach  0.1071 K 10-MPa dH isentropique 1353 kilkg
Calcul_Niveaux_Montants Heat Leak 2500 W* I ]
XL 3.000 | bar Leak_T06
dP HP 1000 mbar ADJI-HX11 T <
. 0.7400 | gls
dP BP 0.0000  mbar 2610 [ K 11-MPa 9
2284 gis
XT Balance Input/Output
W_vapor_from_storage N
4000 W*
C_from+K_from Feed 2455 gls
50.00 gis
11-LPb ] i
‘ 11.pa | VapourFraction | 0.4000 . Pulling 1030 g/s
C_from+K_from LHe From buffer 0.0000 g/s
Storage ﬁ,%‘f}ﬂcoeumut Rising level 7.832 gls
1220 | bark, W dewar out
LHe to trucks and storage 2000 [ W LHe 46.03 gis
46.03 gls Leto LHe C_Tr+K_Tr 208.7 gls
trucks
an To buffer 8.900 g/s
storage _ N
C_TrK_Tr
08.7 | & Balance 1.455e-012 g/s
208.7 gls c Tk T g
Net to trucks 246.9 gis
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Rhea-Simulation

From_Leaks+Bearings

LLLX Comp LEIMP Comp MP/HP E-100
Feed Pressure 1.050  bar Feed Pressure 4.825 bar
. Feed Temperature 3205 K Feed Temperature P12 K To_leaks+bearings
P BP/MP 900.0 | kW Product Pressure 4.825  bar Product Pressure 21.00  bar Q102
Calcul P MP/HP 3968 kw Mass Flow 886.9 gis Mass Flow 4040 gls To_buffer
puissance P totale idéale 4868 kW From_buffer
exergétique 1825 gis Capacity 2.025e+004 | ACT_m3/h Capacity 2.015e+004  ACT_m3/h 0.0000 | g/s
. o ' o
3200 K Comp To_bypass_LP/MP | Comp To_bypass MP/HP
1.050 | bar MP 2515 gis | Gl 00000 W+ 1054 gis
0.0000 gls . Gas_bearings
- 136.1 gis
00-MPd I compe
"LPC 00-wp
C_from_b HMPc
From 00-HPC Feed
. Ttucks LP_Piping 00-MPb 2455 | gls
30.00  mbar 3231 K
Caleul 00-LPb 0.0000 W* — L= P { 2200 bar
-design s -
C_from_a 7021 gis WP_Pibing _piping
90.00  mbar
T 20000 | W+ Feed_Pulling
HX-01 3232 K 1030 gis
4054 gls
UA (Calculated) 3.642e+005 W/C 00-HPe 3231 K
Heat Leak 3700 w* 22.00 | bar
02 Z/\mlm:m Approach 2501 Kb To1
P .
UA (Calculated) 9.119¢+004 W/C ¥ ur 1100 '"ba' Feed Pressure 20.10 | bar
P HP X
Minimum Approach  2.054 | K . H 1100 '"ba' ot Product Pressure 12.72 bar
P . - 1 N
Heat Leak 7000 Wr MP 60.00 | mbar = Energy 1.821e+005 W'
dP HP 2500 mbar dP BP 50.00 | mhar - Feed Temperature 2353 K
P MP 10.00 | mbar Product Temperature  206.3 K
dP BP 10.00 mbar HX-03 ADIHX02 o1LPa Ol-MPa! VLV, ToL Mass Flow 1191 gfs
UA (Calculated) 3.803e+005 WIC 00,0 _mbar__From_T01 To1 Adiabatic Efficiency 74
Minimum Approach  2.030 K HX-02 dH isentropique 206.6 | ki/kg
HX-04 Heat Leak 3500 W+ [}
UA (Calculated) 1.247e+005 WIC P turb 50.00 | mbar ADITO2 o2-Lpa | 02MPb | o2 e
Heat Leak 150.0 | w* dP HP 130.0 mbar 05400 gis
Minimum Approach  1.062 K P MP 45.00  mbar — T02
dP HP 30.00 mbar dP BP 40,00 mbar | ADIHX03 1> — W To2 Feed Pressure 12.47  bar
dP MP 10.00 mbar VLV_T02 Product Pressure 4.970  bar
dP BP 10.00 mbar ADJIHixoa 04 2000 | mbar Energy 1.840e+005 W*
Calcul off-design 04-LPb | oampe From_To2 | TO2 Feed Temperature 1202 K
HXO1L 09934 Product Temperature ~ 99.90 K
HX02 1.000 K_from_a K_from_b {oanpa | 1010 K 04-MPb = Mass Flow 1191 gis
HX03 1.001 ;;gcmks HX-05 04-LPa ]04-MPa - Adiabatic Efficiency 74
HX02 1000 oK 80.00 K UA (Calculated) 2.062e+005 W/C HX05 | ) dH isentropique 2088 kikg
1190 bar  Heat Leak 4000 W*
Hxos 1.000 W_trucks 80K 0.0000  g/s h ADJ-HX05 05-HPa To_ads80K_regen
HX06 0.9992 - Minimum Approach  1.044 K r 0.0000 gls e
HX07 0.9995 dP HP 30.00  mbar T03 <
5-HPD Ads_80K 05200 gls
HX08 1,000 dP MP 5.000 mbar Feed Pressure 19.68 bar
A 200.0 mbar
Erreur sur HX de 01 & 050.9985 dp &P 5.000 | mbar (¥ W_Ads 80K 00000 W* Product Pressure 4990 bar
HX09 0.9996 . 05 HPE o 0708 Energy .022e+005 W*
' -MPa. -HPe o
HX10 0.9996 HX06 05-LPa = w_T03 Feed Temperature 66.11 K
HX11 0.9999 UA (Calculated) 1.181e+005 WIC VLV_T03 Product Temperature _ 44.46 | K
To1 0.9996 Minimum Approach 04551 K HX-06 200.0 | mbar Mass Flow 8795 gis
To02 1.000 Exchanger Cold DRg36e+005  W* From_T03 T03 Adiabatic Efficiency ™
T03 0.9951 Heat Leak 2000 W ADIIX06 06-MPe dH isentropique 148.9 | kilkg
—_
T4 09953 4P HP 70.00  mbar osrr\fpb —
T05 0.9951 P MP 1500 mbar ooira Leak_T03
T06 0.9936 dP BP 15.00 mbar 06-MPa] | 06-Hpe 44.88 | K 0.4900 | g/s
Comp BPIMP 1.000 T4
Comp MP/HP 09934 rxor Feed Pressure 1959 bar
ADJ-HX07 07-HPa VLV_TO4 Wb, | Product Pressure 5.000 bar
Hx07 orpa 1o7p 2000 | mbar - Feed Temperature 2852 K
-LPa ]o07-MPa
UA (Calculated) 1.110e+005 WI/C Product Temperanre 18.99| K
Minimum Approach 04714 K 07-HPb Energy 4.957e+004 W+
Heat Leak 1000 | W Adiabatic Efficiency 78
HX-08 HX-08
dP HP 25.00 mbar Mass Flow 005 | gs
UA (Calculated) 2.963e+004 WIC P MP 5.000 | mbar ADI-Hix08 se+pa [ 1952 K
L - dH isentropique 63.25 kilkg
Minimum Approach  0.6456 K prege 5.000 | mbar 08-MPa
Heat Leak 1700 w*
dP HP 25.00  mbar 08-LPa Leak_T04
dP MP 5000 mbar To_Ads20K_regen 0.7400 gls
dP BP 5.000 mbar 1700] o's
08-HPb Ads,zuKb T05
= 3200'2 \',"V.a' Feed Pressure 1937 bar
HX-09 W_ads_20K . Product Pressure 1220 bar
UA 9.803e+004 W/C 0B-HPC VLV_T05 Energy 2.141e+004 W*
Heat Leak 450.0 W o8-HPd 2000 mbar To T0S Adiabatic Efficiency 78
Minimum Approadhd55e-002 K Feed Temperature 1951 K
dP HP 5.000 mbar 08-HPe Product Temperature ~ 8.770 K.
dP BP 0.0000 mbar W_vapor_from_trucks HX-00 Mass Flow 4336 gis
800.0 W~ From_T05 dH isentropique 63.30  ki/kg
ADJ-HX09 09-LPe 09-HPa
BO78| K 09 J,Pd
Rising level from trucks Leak_T05
131 gis P4 09-LPc 0.6300 gls
10 HX-10 ]
UA (Calculated) 4921 WiC Y
Mi A #h298e-002 K ADIHX10 1P T
inimum Approaghz9ge- - 10-LPa VLV T06 Feed Pressure 19.35 bar
Heat Leak 2500 W 200.0] mber WTos  Product Pressure  3.000  bar
dp HP 10.00 | mbar Feed Temperature | 7.159 | K
dpBP 0.0000 | mbar Product Temperature5.458 | K
HX-11 To_T06 Energy 5107 W*
UA (Calculated) 2801 WIC From_T06 Mass Flow 5438 gls
Minimum Approah156e-002 K - X Adiabatic Efficiency 73
Heat Leak 2500 W* HX-11 [ 1 10MPa dH isentropique | 12.86  klikg
Calcul_Niveaux_Montants P HP 1000 mbar 11-LPc 11-MP
-MPa 3.000 | bar Leak T06
dP BP 0.0000 mbar ADJ-HX11 4703 K eak._
156.0 gis 07400 gls
W_vapor_from_storage Balance Input/Output
4000 w* XT IN
11-LPb_2
- Feed 2455 gls
Storage decreasing level 4_—.=( .
C_from+K_from
= = Pullin 10.30 g/s
0.0000 gfs 56.88 gis eb 1 E; e Q/
‘ - 11-LPa  Vapour Fraction  0.3640 . From buffer 18.25 gis
C_from+K_from L Rising level 113.1 g/s
o — Balance
Storage Input/Output ouT
LHe storage consumption
e —
1220 bark = o 42| gs LHe 664.5 gls
LHe to trucks and storage 3000 | W* C_Tr+K_Tr 0.0000 g/s
6645 gls :
g LHeto LHe To buffer 0.0000 g/s
trucks
nd -
storage
C_TrK_Tr Balance -277.3 gls
PR
00000 9/s | ¢ Trk_Tr -
Net to trucks 551.4 gls
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