




49
328
534

FUEL-GASFUELSRU1(IN)

376
20

71643

CLAUSGASCLAUS-EX(IN)

68
15

2342

AIRENR-SRED(IN)

79
711
128

H2H2-SRED1(IN)

104
585

60570

GAS-5 SRED-EX(OUT)

113
15

14073

SCOT-H2O SCOT-H2O(OUT)

163
17

72453

GAS-4

104
17

11883H2O-5

376
18

74647

GAS-3

163
22

41610

H2O-3

163
17

43800H2O-1

650
19

74647

GAS-2

572
20

74518

GAS-1

178
24

2342AIR-1

163
17

2190

H2O-4

163
17

41610

H2O-2

113
17

14073

H2O-6

TG-COMP
W=3750

QUENCH

Q=-7

BOILER

Q=-6

REDUCE
Q=0

PREHEAT

Q=0

AIR-COMP
W=18

H2O-SPLT

PUMP
W=0

H2O-MIX

PUMP-2

W=-0

MIX

Temperature (F)

Pressure (psia)

Mass Flow Rate (lb/hr)

Q Duty (MMBtu/hr)

W Power(kW)

Warnings

Catalytic Sulfur Reduction (SCOT or Beavon Process w/o H2S Absorber)

Preheat Burner
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216
15

136816CO2-REC1

CO2-VENT(IN)

109
29

411555

CO2-INCO2(IN)

183
1160

244164

CO2-GFR CO2-TRN1(OUT)

187
700

38309

CO2-FLTR CO2-FLT1(OUT)

187
700

265898

CO2-RECCO2-REC1(OUT)

342
30

136816CO2-REC2

104
30

136816CO2-REC3

187
700

244164

CO2-2

104
700

244164

CO2-3

187
700

304207CO2-4

187
700

548371

CO2-1

REC-COOL

Q=-7

REC-COMP
W=1167

ST6-COOL

Q=-4

SPLT-2

SPLT-1

STAGE-7

W=1209
STGS-1-6

W=17176

Temperature (F)

Pressure (psia)

Mass Flow Rate (lb/hr)

Q Duty (MMBtu/hr)

W Power(kW)

CO2 Liquefaction

(7-Stages Total; Efficiency = 84.4)
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138
400

1720988SYNGAS-1

FT-SYNG(IN)

48
328

373669

FT-TG TG-FT(OUT)

428
348

294587

FT-WAXFT-WAX(OUT)

117
338

211331

FT-MID-D FT-MID-D(OUT)

48
328

33396

FT-NAP FT-NAP(OUT)

115
328

808003

FT-WATER FT-H2O(OUT)

428
393

4952878

SYNGAS-2

FT-HX

428
353

4952878

FT-PROD1

FT-MPS-1

Q

376
343

4658291

FT-GAS-2

117
338

3654042

FT-GAS-3

117
338

792916WATER-2

428
348

4658291

FT-GAS-1

348
0

WATER-1

41
333

3654042

FT-GAS-4

48
328

3605559FT-GAS-5

48
328

15086WATER-3

FT-REF-1

Q

48
328

3231890

REC-GAS1119
475

3231890

REC-GAS2

117
338

792916

H2O-MIX1

FT-RX-1
Q=-3177

MID-SEP1

Q=-1408

COOL-1
Q=-117

WAX-SEP1

Q=0

NAP-SEP1
Q=0

COOL-2
Q=-129

GAS-SPLT

REC-COMP
W=27957

H2O-MIX1 H2O-MIX2

SG-PRHT1

Q=781

Temperature (F)

Pressure (psia)

Mass Flow Rate (lb/hr)

Q Duty (MMBtu/hr)

W Power(kW)

Fischer Tropsch Synthesis

����



HIERARCHY

HYDCRACK

HIERARCHY

HYDTREAT

48

328

33396

FT-NAPFT-NAP(IN)

428

348

294587

FT-WAXFT-WAX(IN)

117

338

211331

FT-MID-D FT-MID-D(IN)

79

711

7906

H2-REFT H2-REF2(IN)

70

15

720016

AIR-REFAIR-REF(IN)

62

317

95810

TG-FH-2TG-FH(IN)

Q-ETPHQ-TPH2(IN)

104

15

374138

DIESEL-4DIESEL(OUT)

104

15

112920

NAPHTHA3NAPHTHA(OUT)

140

2065

930

REF-H2O REF-H2O(OUT)

53

33

59212

TAILGAS TG-REF(OUT)

376

15

815825

FH-EXH-3FH-EXH(OUT) 376

343

408423

HC-WAX2

79

711

5519

H2-CRAK

449

1

391709

HCRACK

865

0

HCRACK-W

140

110

22216 H2-HCPRG

Q-REBL2

79

711

2386H2-TREAT

140

110

5533H2-HTPRG

140

2065

207253

HTREAT 140

2065

930

HTREAT-W

104

0

374138

DIESEL-3

376

2

374138

DIESEL-2

465

4

374138

DIESEL

495

39

487974

ATM-BOT

595

5

113836

BOT-WAX

Q-REBOIL

598

348

113836BOT-WAX2

124

33

526029

COL-FEED

Q-FURN

189

17

38054

TOP-NAPH

104

34

12639HCRACK-5

104

34

308475

HCRACK-3

124

33

2339FLSHGAS1

33

0

H2O

COL-HEAT

800

15

815825FH-EX-1
800

15

815825

FH-EXHST

150

17

79525

NAPHTHA1

129

17

112920

NAPHTHA2

48

33

41470

HCHT-NAP

477

348

408423

HC-WAX

376

1

391709

HCRACK-1

104

0

83234 CRAK-GAS 104

0

308475 HCRACK-2

104

4

12639HCRACK-4

137

34

22216H2HCPRG2

140

34

5533H2HTPRG2

104

34

70595

CRAKGAS2

48

33

56873CRAKGAS3

521

15

815825

FH-EXH-2

D-PUMP
W=8

D-COOL2
Q=-88

D-COOL1
Q=-33

VAC-COL
QC=-175
QR=215
QF=0

BOT-PUMP
W=83

ATM-COL
QC=-18
QR=137

FLASH
Q=0

FIRED-HT
Q=-753

RSTOIC

NOX-ADJ
Q=0

Q

MIXER

HEAT-MIX

NAP-MIX NAP-MIX2

WAX-MIX

HC-SEP
Q=-81

HC-PUMP2
W=1

NAP-SEP
Q=-4

HC-VLVE

HT-VLVE

TG-MIX

H2-SPLT

HC-PUMP
W=16

CG-COMP
W=2887

H2O-MIX

NAP-COOL
Q=-3

CRK-COOL
Q=-31

WAX-COOL
Q=-27

MPS-GEN
Q=-65

LPS-GEN
Q=-33

Temperature (F)

Pressure (psia)

Mass Flow Rate (lb/hr)

Q Duty (MMBtu/hr)

W Power(kW)

Product Upgrading and Refining
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376
343

408423

WAXHC-WAX2(IN)

79
711

5519

H2-CRAK H2-CRAK(IN)

449
1

391709

HRACK-7 HCRACK(OUT)

865
0H2O

HCRACK-W(OUT)

140
110

22216

H2-PURGE H2-HCPRG(OUT)

Q-REBL Q-REBL2(OUT)

378
1076

408423

WAX-2

185
1076
8960H2-CRAK4

619
1076

204214CRK-WAX2

700
1066

621586

WAX-3

HEAT

702
1028

621586HCRACK

758
1028

621586

HCRACK-2

540
1026

621586

HCRACK-3

614
2

204214

CRK-WAX

349
1026

621586

HCRACK-4

140
865

25656H2-REC

140
865

595930

HCRACK-5

140
855

3440

H2-REC2

120
855

5519

H2-CRAK2

128
855

8960

H2-CRAK3

331
1

595922

HCRACK-7

117
1

595922

HCRACK-6

WAX-PMP1
W=495

HC-PRHT
Q=125

HCRAK-R1
Q=0

HCRAK-R2
Q=0

HC-RECP
Q=-125

WAX-PMP2
W=424

H2-FLASH
Q=-81

PSA
Q=0

H2-MIX

H2-COMP
W=233

H2-COMP2
W=521

HCRK-FRC
QC=-312
QR=402
QF=0

HC-VLVE

COMPR

PSA-PWR

W=3

RECUP

Q=87

Temperature (F)

Pressure (psia)

Mass Flow Rate (lb/hr)

Q Duty (MMBtu/hr)

W Power(kW)

Used to include
PSA power requirement 

in utility calcs.

Hydrocracking
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79
711

2386

H2TRT H2-TREAT(IN)

117
338

211331

MDFT-MID-D(IN)

140
110

5533

H2-PURGE H2-HTPRG(OUT)

140
2065

207253

HTREAT-3 HTREAT(OUT)

140
2065
930

H2O HTREAT-W(OUT)

125
2290

211331

MD-2

226
2290
9613H2TRT-4

645
2280

220944

MD-3

HEAT

738
2245

220944

HTREAT

278
2245

220944

HTREAT-2

140
2065

12760 H2-REC

140
2055
7227

H2-REC2

366
2055
2386

H2TRT-2

196
2055
9613

H2TRT-3

HT-PUMP
W=718

HT-PRHT

Q=93

HT-RECP

Q=-93
HTREAT-R

Q=0

PSA
Q=0

H2-COMP
W=703

H2-COMP2
W=297

H2-MIX

H2-FLASH

Q=-22
COMPR

PSA-PWR

W=4

Temperature (F)

Pressure (psia)

Mass Flow Rate (lb/hr)

Q Duty (MMBtu/hr)

W Power(kW)

Used to include
PSA power requirement 

in utility calcs.

Hydrotreating
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120
15

102236

MAKEUP BFW-MKUP(IN)

417
300

294273FT-DA

164
17

5586645BFW-1

217
17

5880918

BFW-3

217
17

1933717

MPGEN-1
217
17

257811

LPGEN-1

217
17

3689390FTGEN-1

105
17

4314806CON-4

503
700

13145

MP-COND

217
150

257811

LPGEN-2

217
300

3689390

FTGEN-2

218
700

1933717

MPGEN-2

503
700

1818336MP-STM-2
417
300

1818336

T-EFF-1

417
300

1686979KO-1-VAP

417
300

2610276FT-STM-3

358
150

4297256

T-EFF-2

358
150

4170825 KO-2-VAP

358
150

41745LP-STM-2

105
1

4212570T-EFF-3

417
300

144502

CON-1

358
150

1055774

CON-2

105
1

4314806CON-3

417
300

2904549

FT-STM-2

503
700

1933717

MP-STM

417
300

3689390

FT-STM

358
150

257811

LP-STM

417
300

784841FT-USRS

417
300

784841

FT-COND
503
700

13145

MP-USRS

358
150

216065

LP-USRS

358
150

216065

LP-COND

417
300

3689390

FT-STM-1

0FT-INJ

358
150

257811

LP-STM-1

0LP-INJ

503
700

1933717

MP-STM-1

503
700

102236

MP-INJ

DA
BFW-SPLT

COND-MIX

LP-PUMP
W=43

FT-PUMP
W=1103

MP-PUMP
W=1409

S-TURB-1
W=-29898

S-TURB-2
W=-58247

S-TURB-3
W=-313533

KO-1
Q=0 KO-2

Q=0

CONDSR-2
Q=-3616

C-PUMP-2
W=71

FT-SPLT2

MP-GEN
Q=1961

FT-GEN
Q=3750

LP-GEN
Q=260

FT-USE
Q=-635

MP-USE
Q=-9

LP-USE
Q=-187

FT-SPLT1

LP-SPLT1

MP-SPLT1

Temperature (F)

Pressure (psia)

Mass Flow Rate (lb/hr)

Q Duty (MMBtu/hr)

W Power(kW)

Steam Turbines

Saturated Steam Turbines

Note:  If you change the design spec
that controls the deaerator temperature,
be sure to update the utility inlet specs
for all three steam levels.
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70
15

156438379

AIR-1AIR-CT(IN)

67
15

7871452

MU-H2OCT-MKUP(IN)

104
15

163430531

AIR-3 CT-EX(OUT)

86
30

879299

BLOWDOWN CT-BD(OUT)

103
30

484996116

CWR-3

HEAT

104
15

478003964

CWS-1

104
15

163430531AIR-2

103
15

484996116

CWR-2

86
15

485875415

CWS-3

86
30

485875415

CWS-4

86
30

122124832

CWS-6

122
25

122124832CWR-1

86
15

485875415

CWS-2

86
30

484996116

CWS-5

96
25

362871285

CWR-1-C

86
30

362871285

CWS-6-C

CT-FLASH

Q=10153

CT-PUMP
W=7259

CWS-PUMP
W=7545

CT-FAN
W=3696

CW-USERS
Q=4386

CT-COOL
Q=-10153

BLOWDOWN

COLDWELL

Q=0

HOT-WELL

CW-USERC
Q=3616

Temperature (F)

Pressure (psia)

Mass Flow Rate (lb/hr)

Q Duty (MMBtu/hr)

W Power(kW)

Warnings

Cooling Tower
���



104
491

35944COND-1

COND-BD(IN)

103
15

221499GFR-1

GFR-BD(IN)

140
2065
930REF-1

REF-BD(IN)

116
25

25806RECT-1

RECT-BD(IN)

86
30

879299COOL-1

COOL-BD(IN)

60
15

7732999MKUP-1

MAKEUP(IN)

113
15

14073SCOT-1

SCOT-BD(IN)

115
328

808003

FT-1

FT-BD(IN)

120
15

102236

TO-HRSGTO-HRSG(OUT)

275
15

298161

EVAP-EXHZLD-EX(OUT)

120
15
0TO-GFR

TO-GFR(OUT)

70
15

7871452TO-CT

TO-CT(OUT)

70
15

1448890

TO-ELEC TO-ELEC(OUT)

105
15

35944COND-2

105
15

35944COND-3

112
15

834739DGST-EFF
272
42

16259SCOT-3

118
15

1108441BIO-EFF

123
15

879299COOL-2

120
15

1689579RO-EFF

120
15

298161

RO-BD

120
15

102236

TO-BFW

60
15

7732999MKUP-2

120
15

1587343

TO-MKUP

294
60

2350

LPS

113
45

14073SCOT-2

267
39

164

S-GAS

MIXER

CN-OXYL

MIXER

NH3-NH4

MIXER

BIOTREAT

FSPLIT

UF-RO

MIXER

POLISH

MIXER

DIGESTER

HEATER

ZLD
Q=336

MIXER

SOFTEN

MIXER

CLARIFY

SPLIT

S-STRIP

QC=-0
QR=0

PUMP
W=1

COMPR

PWR-CALC
W=13016

SPLIT2

Temperature (F)

Pressure (psia)

Mass Flow Rate (lb/hr)

Q Duty (MMBtu/hr)

W Power(kW)

Routed back
to Claus

Simplified Water Treatment
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300
226

322074

NH3-VAP1

104
224

322074

NH3-LIQ1

-35
12

322074

NH3-VAP2

-41
10

322074NH3-VAP3

CONDENSR

Q=-195

VALVEEVAPORTR

Q=142

COMPRESR

W=26169

Temperature (F)

Pressure (psia)

Mass Flow Rate (lb/hr)

Q Duty (MMBtu/hr)

W Power(kW)

Refrigeration Unit

3-Stages;
Efficiency=75%

����



C
onventional G

T
L

 
N

uclear Integration 
G

T
L

Inputs
 

N
atural G

as Feed R
ate (M

M
SC

FD
) 1

427 
390 

 
%

 C
arbon to Liquid Product 

71.9%
 

79.3%
 

 
# H

TG
R

s (600 M
W

t )
N

/A
 

0.75 
O

utputs
Total Liquid Products (bbl/day)t 

49,994 
49,998 

 
 

D
iesel 

34,581 
35,410 

 
 

N
aphtha 

11,892 
11,674 

 
 

LPG
  

3,521 
2,914 

U
tility Sum

m
ary 

Total Pow
er (M

W
) 

66.6 
69.7 

 
 

Pow
er C

onsum
ed 

-330.1 
-402.3 

 
 

 
Secondary H

elium
 C

irculator 
N

/A
 

-48.4 
 

 
 

A
SU

 
-132.7 

-131.3 
 

 
 

N
atural G

as R
eform

ing 
-68.0 

-68.9 
 

 
 

C
O

2  C
om

pression/Liquefaction 
N

/A
 

-11.7 
 

 
 

Fischer Tropsch &
 R

efining Processes 
-53.8 

-60.3 
 

 
 

R
efrigeration  

-41.5 
-47.1 

 
 

 
C

ooling Tow
er 

-18.8 
-20.8 

 
 

 
W

ater Treatm
ent 

-15.4 
-13.9 

 
 

Pow
er G

enerated 
396.7 

471.9 
 

 
 

Saturated Turbines 
396.7 

471.9 
W

ater Requirem
ents 2

 
 

W
ater C

onsum
ed (gpm

) 
13,790 

14,552 
 

 
W

ater C
onsum

ed/lb Feed (lb/lb) 
8.55 

9.86 
 

 
W

ater C
onsum

ed/bbl Product (bbl/bbl) 
9.5 

10.0 
C

O
2  Sum

m
ary 

Total CO
2  Produced (ton/day) 

7,164 
4,190 

Em
itted  

7,164 
841 

C
apturable 

N
/A

 
3,349 

N
uclear Integration Sum

m
ary 

Electricity (M
W

) 
N

/A 
-13.9 

H
TG

R
 H

ouse Loads 
N

/A
 

-13.9 
B

alance of Fossil Plant 
N

/A
 

N
/A

 
H

TG
R H

eat U
se (M

M
BTU

/hr)
N

/A 
1,633 

R
eform

er 
N

/A
 

1,057 
R

efinery 
N

/A
 

741 
From

 Secondary C
irculator 

N
/A

 
-165 

1Standard tem
perature of 60 degrees F. 

2D
oes not include w

ater usage for H
TG

R
. 

�
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D

C

B

A

4 3 2 1

D

C

B

A

4 3 2 1

Conventional Gas
to Liquids Process with

Recycle

Natural Gas
9,690 ton/day
427 MMSCFD

Water
13,225 gpm

CO2 Emitted
7,619 ton/day

Electricity Produced
46 MWe

Products Produced
49,995 bbl/day Liquids

34,582 Diesel
11,891 Naphtha

3,521 LPG

Nuclear Assisted
Gas to Liquids Process

with Recycle

449 MWt HTGR
1 – 449 MWt 700°C – Heat 

Natural Gas
8,862 ton/day
390 MMSCFD

Water
13,250 gpm

CO2 Emitted
841 ton/day

Products Produced
50,001 bbl/day Liquids

35,412 Diesel
11,675 Naphtha

2,914 LPG

Nuclear Heat
479 MWt

D

C

B

A Gas to Liquids
Summary Comparison

SHEET 1 OF 1

REV

2

DWG NO

GTL-SUM-1

Date

Sep. 30, 2011

PREPARED BY A. Gandrik

SIZE

LTR

TYPE Summary Diagram

Electricity Produced
46 MWe

Capturable CO2
3,349 ton/day
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Preforming & 
Autothermal
Reforming

Air Separation

Fischer-Tropsch
Synthesis

Product
Upgrading & 

Refining

Natural
Gas Syngas FT

Liquids

Tail
Gas

Tail
Gas

LPG
Naphtha
Diesel

O2

N2

Air

D

C

B

A

4 3 2 1

D

C

B

A

4 3 2 1

Gas to Liquids

SHEET 1 OF 1

REV

2

DWG NO

GTL-BFD-1

Date

Sep. 30, 2011

PREPARED BY A. Gandrik

SIZE

LTR

TYPE Block Flow Diagram

Sulfur
Removal

Gas
Mix

Steam
Plant
Water

Treatment

Power
Production

Tail Gas
Recycle

Cooling
Towers
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BFW

BFW Pump

Generator

Saturated
Steam Turbines

Compression

Gas

Separation

Water

Heavy
Liquids

Middle
Distillate

&
Light

Liquids

Hydrocracker

Distillation
Columns Heavy

Liquids

Naphtha
Product

Diesel
Product

F-T
Reactor

Compression

H2

BFW

Steam

Cryogenic
ASU &

O2
Compression

Air

O2

N2

PSA

Separation

LPG
Product

Hydrotreater

D

C

B

A

4 3 2 1

D

C

B

A

4 3 2 1

Gas to Liquids

SHEET 1 OF 1

REV

2

DWG NO

GTL-PFD-1

Date

Sep. 30, 2011

PREPARED BY A. Gandrik

SIZE

LTR

TYPE Process Flow Diagram

Fired Heater

Gas
Compressor

Natural
Gas

Sulfur
Removal

Pre-
Reforming

Steam

Air

Light
Gas

Autothermal
Reformer

Exhaust

Synthesis
Gas

BFW

Steam

Light Gas
Recycle

Saturated
Steam

Compression

CO H2

Tail
Gas

Tail
Gas

Water 
Treatment 

System
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8222856

TO-CT

70
315

807479

NAT-GAS

595
1500

964414

STM-RFMR

70
15

1103727

AIR-RFM

59
322

273668

LG-ATRPH

59
322

408095LG-REC

104
405

950850RFMR-H2O

376
17

1377396

RFMR-EXH

104
395

7802

H2-REF1

287
340

68443

TG-REF-2

79
333

896518

TG-TOT

27
330

896518TG-LPG2

-3
325

859621TG-LPG3

-3
325

36897

LPG

59
322

859621

TG-LPG-4

59
322

681763

TG-REC1

59
322

681763

TG-REC2

TG-MIX

REC-COMP
W=3820

COOLER
Q=-12

PRECOOL
Q=18

TG-SPLT

NG-SPLT

Temperature (F)

Pressure (psia)

Mass Flow Rate (lb/hr)

Q Duty (MMBtu/hr)

W Power(kW)

Warnings

Conventional Natural Gas to Liquid Fuels

Reconcile

Reconcile

Reconcile

Reconcile

Color Legend

Water or Steam

CO2 Source
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70
15

4982100AIR

AIR-ASU(IN)

99
17

3347785N2

N2-1(OUT)

95
17

955462O2

OXYGEN(OUT)

95
17

645800WASTE

ENR-AIR(OUT)

104
94

33053BLOWDOWN

ASU-BD(OUT)

104
94

4949047

AIR-3

104
94

4602614

AIR-3B

104
94

346433AIR-3A

104
109

346433

AIR-5

-296
17

3347785N2-1

-295
17

955462

O2-1

-307
17

645800

C2-WASTE

-274
102

346433AIR-6

-278
87

4602614

TO-HPCOL

104
94

4982100

AIR-2

104
94

33053

MS-LIQ

-295
17

955462

LPCOLBOT

104
94

4982100AIR-1

94
0KO-LIQ -311

17
346433

TO-LPCOL

-318
17

1979124

HP-TOP-3

-310
17

2623490 HP-BOT-2

-318
17

3347785

LPCOLTOP

-286
87

1979124

HPCOLTOP

-279
87

2623490

HPCOLBOT

-286
87

1979124

HP-TOP-1

-312
87

1979124HP-TOP-2

-312
17

2623490HP-BOT-1

138
109

346433AIR-4

AIR-SPLT

H-EX
Q=472

MOLSIEVE

COLD-1B
Q=86

ACOMP-1

W=133293

KO-DRUM

H20-MIX

LP-COL

QC=0
QR=204

HP-COL

QC=-204
QR=0

COLD-1A
Q=-86

VALVE-2

VALVE-1

COLD-2B
Q=19

COLD-2A
Q=-84

ACOMP-2

W=830

CW-EXCH
Q=-3

COLD-2C
Q=64

A-EXPAND

W=-1441

Temperature (F)

Pressure (psia)

Mass Flow Rate (lb/hr)

Q Duty (MMBtu/hr)

W Power(kW)

Air Separation Unit

4-Stages;
Efficiency=83%

Efficiency=83%
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70

315

807479

NAT-GASNAT-GAS(IN)

595

1500

964414

STEAMSTM-RFMR(IN)

95

17

955462

OXYGENOXYGEN(IN)

70

15

1103727

AIR-BNRAIR-RFM(IN)

59

322

273668

LG-BNRLG-ATRPH(IN)

59

322

408095

LG-RECLG-REC(IN)

104

405

950850

RFMR-H2O RFMR-H2O(OUT)

104

405

2176797

SYNGAS SYNGAS-1(OUT)

376

17

1377396

BNR-EXH5 RFMR-EXH(OUT)

104

395

7802

H2-REFIN H2-REF1(OUT)

757

456

1222454 LG-6

70

15

2

S-CAPTUR

757

449

1222452

LG-7

137

470

1215574LG-2
105

470

6880

H2O-RFMR

127

470

1222454LG-4

626

449

2186866

LG-8

230

470

955462

OXYGEN-2

104

405

6880

WATER-2

137

470

1215574

LG-1

488

439

2186866

LG-10

906

439

2186866

LG-11

915

442

2186866

LG-9

1092

432

3142328

ATHMR

1870

425

3142328SG

376

410

3142328

SG-4

104

405

2184598SG-5

104

405

957729H2O-COND

614

420

3142328SG-2

104

458

0

CO2P-CON

107

0

SG-H2O

104

405

6880

WATER-1

104

458

0CO2-P-5

1202

432

2186866LG-12

392

465

955462 O2-ATR-2

230

470

955462

O2-ATR

230

470

0

O2-CO2-P

366

470

1CO2PFEED

2209

467

2

CO2-P

137

470

0

LG-3

614

464

2CO2-P-2

376

461

2CO2-P-3

376

461

0

CO2-P-4376

461

1 CO2-REC

398

500

1CO2-R-V2

376

500

0CO2-R-L2

HEAT-1

376

458

1CO2-R-V

376

458

0

CO2-R-L

104

405

93985

SG-PSA

104

110

86183PSA-TG

104

405

2090613

SG-6

104

450

86183PSA-TG-2

104

107

86183PSA-TG-3

HEAT-3
435

415

3142328SG-3

215

28

1103727

AIR-BNR2
2465

25

1377396

BNR-EXH

2387

23

1377396

BNR-EXH2

1514

21

1377396

BNR-EXH3

400

19

1377396

BNR-EXH4

750

463

1222454LG-5

HEAT-2

S-REMOVE
Q=0

SATURATR

MIX-1

O2-COMP
W=43794

H2O-PUMP
W=2

NG-COMP
W=10579

PREFORM2
Q=0

PREFORM1
Q=0

SEC-RFMR
Q=0

CONDENSR
Q=-1462

MPS-GEN
Q=-2330

SPLT-3

MIX-3

O2-SPLT
BURNER2

Q=0

NG-SPLT

MPS-GEN2
Q=-0

LPS-GEN2
Q=-0

REC-SPLT

REC-MIX

CONDNSR2
Q=-0

PF-PH-1
Q=390

CO2-COMP
W=0

FLASH
Q=0

CO2-PUMP
W=0

COMPR

PSA-PWR

W=7

PSA
Q=0

SG-SPLT

SG-MIX

SG-COMP
W=2265

F-AT-PH
Q=435

LPS-GEN
Q=-101

BURNER
Q=-435

PF-PH-2
Q=-390AIR-COMP

W=11370
LPS-GEN3
Q=-9

HTREAT-R
Q=0

SR-PH-1
Q=451

O2-AT-PH
Q=36

SR-PH-2
Q=-451

FTS-GEN
Q=-310

H2O-KO
Q=0

Temperature (F)

Pressure (psia)

Mass Flow Rate (lb/hr)

Q Duty (MMBtu/hr)

W Power(kW)

(4-Stages;
Efficiency = 83%)

Natural Gas Autothermal Reforming

Reconcile

Not currently used in the
model, a placeholder if
CO2 must be cofed to the
ATR.

These streams would actually be
fed separately to the ATR, mixed to 
calculate feed ratios.
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104
405

2176797SYNGAS-1

SYNGAS-1(IN)

47
333

828075

FT-TG TG-FT(OUT)

428
353

270755

FT-WAXFT-WAX(OUT)

117
343

229814

FT-MID-D FT-MID-D(OUT)

47
333

43966

FT-NAP FT-NAP(OUT)

115
333

804009

FT-WATER FT-H2O(OUT)

376
348

9067952

FT-GAS-2

117
343

8057010

FT-GAS-3

117
343

781128 WATER-2

428
353

9067952

FT-GAS-1

428
358

9338707

FT-PROD1

353
0

WATER-1

41
338

8057010

FT-GAS-4

47
333

7990164FT-GAS-5

47
333

22881WATER-3

FT-REF-1

Q

47
333

7162089

REC-GAS1110
475

7162089

REC-GAS2

117
343

781128

H2O-MIX1

428
398

9338886SYNGAS-2

FT-HX

FT-MPS-1

Q

MID-SEP1

Q=-1678

COOL-1
Q=-179

WAX-SEP1

Q=0

NAP-SEP1
Q=0

COOL-2
Q=-210

GAS-SPLT

REC-COMP
W=37055

H2O-MIX1 H2O-MIX2

SG-PRHT1

Q=1192

FT-RX-1
Q=-3134

Temperature (F)

Pressure (psia)

Mass Flow Rate (lb/hr)

Q Duty (MMBtu/hr)

W Power(kW)
Fischer Tropsch Synthesis
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HIERARCHY

HYDCRACK

HIERARCHY

HYDTREAT

47
333

43966

FT-NAPFT-NAP(IN)

428
353

270755

FT-WAXFT-WAX(IN)

117
343

229814

FT-MID-D FT-MID-D(IN)

104
395
7803

H2-REFT H2-REF2(IN)

70
15

717317

AIR-REFAIR-REF(IN)

59
322

177858

TG-FHTG-FH(IN)

104
15

368066

DIESEL-4DIESEL(OUT)

106
15

115035

NAPHTHA3NAPHTHA(OUT)

140
2065
785

REF-H2O REF-H2O(OUT)

53
33

68443

TAILGAS TG-REF(OUT)

376
15

895175

FH-EXH-3FH-EXH(OUT)
376
348

397161

HC-WAX2

104
395
5303

H2-CRAK

443
1

380274

HCRACK

865
0

HCRACK-W

140
110

22186 H2-HCPRG

Q-REBL2

104
395
2500H2-TREAT

140
110

12567 H2-HTPRG

140
2065

218962

HTREAT 140
2065
785

HTREAT-W

104
0

368066

DIESEL-3

376
2

368066

DIESEL-2

459
4

368066

DIESEL

502
39

494473

ATM-BOT

589
5

126407

BOT-WAX

Q-REBOIL

591
353

126407

BOT-WAX2

124
33

527601

COL-FEED

Q-FURN

189
17

33128

TOP-NAPH

104
34

11762HCRACK-5

104
34

301459

HCRACK-3

124
33

4578FLSHGAS1

33
0

H2O

COL-HEAT

800
15

895175FH-EX-1
800
15

895175

FH-EXHST

149
17

71069

NAPHTHA1

111
17

115035

NAPHTHA2

48
33

37941

HCHT-NAP

482
353

397161

HC-WAX

376
1

380274

HCRACK-1

104
0

78815 CRAK-GAS
104
0

301459 HCRACK-2
104
4

11762HCRACK-4
137
34

22186H2HCPRG2

139
34

12567H2HTPRG2

104
34

67053

CRAKGAS2

48
33

63865 CRAKGAS3

614
15

895175

FH-EXH-2

D-PUMP
W=8

D-COOL2
Q=-86

D-COOL1
Q=-32

VAC-COL
QC=-168
QR=204
QF=0

BOT-PUMP
W=92

ATM-COL
QC=-16
QR=137

FLASH
Q=0

FIRED-HT
Q=-728

RSTOIC

NOX-ADJ
Q=0

Q

MIXER

HEAT-MIX

NAP-MIX NAP-MIX2

WAX-MIX

HC-SEP
Q=-78

HC-PUMP2
W=1

NAP-SEP
Q=-4

HC-VLVE

HT-VLVE

TG-MIX

H2-SPLT

HC-PUMP
W=16

CG-COMP
W=2744

H2O-MIX

CRK-COOL
Q=-30

WAX-COOL
Q=-28

MPS-GEN
Q=-47

LPS-GEN
Q=-58

NAP-COOL
Q=0

Temperature (F)

Pressure (psia)

Mass Flow Rate (lb/hr)

Q Duty (MMBtu/hr)

W Power(kW)

Product Upgrading and Refining

����



376
348

397161

WAXHC-WAX2(IN)

104
395

5303

H2-CRAK H2-CRAK(IN)

443
1

380274

HCRACK HCRACK(OUT)

865
0H2O

HCRACK-W(OUT)

140
110

22186

H2-PURGE H2-HCPRG(OUT)

Q-REBL Q-REBL2(OUT)

378
1076

397161

WAX-2

312
1076
8540H2-CRAK4

613
1076

192722CRK-WAX2

700
1066

598420

WAX-3

HEAT

702
1028

598420HCRK

753
1028

598420

HCRK-2

541
1026

598420

HCRK-3

608
2

192722

CRK-WAX

350
1021

598420

HCRK-4

140
865

25423H2-REC

140
865

572999

HCRK-5

140
855

3237

H2-REC2

308
855

5303

H2-CRAK2

244
855

8540

H2-CRAK3

332
1

572999

HCRK-7

117
1

572999

HCRK-6

WAX-PMP1
W=479

HC-PRHT
Q=118

HCRAK-R1
Q=0

HCRAK-R2
Q=0

HC-RECP
Q=-118

WAX-PMP2
W=402

H2-FLASH
Q=-78

PSA
Q=0

H2-MIX

H2-COMP
W=1092

H2-COMP2
W=592

HCRK-FRC
QC=-302
QR=386
QF=0

HC-VLVE

COMPR

PSA-PWR

W=3

RECUP
Q=83

Temperature (F)

Pressure (psia)

Mass Flow Rate (lb/hr)

Q Duty (MMBtu/hr)

W Power(kW)

Used to include
PSA power requirement 

in utility calcs.

Hydrocracking
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104
395

2500

H2TRT H2-TREAT(IN)

117
343

229814

MDFT-MID-D(IN)

140
110

12567

H2-PURGE H2-HTPRG(OUT)

140
2065

218962

HTREAT-3 HTREAT(OUT)

140
2065
785

H2O HTREAT-W(OUT)

125
2290

229814

MD-2

284
2290

10800H2TRT-4

645
2280

240614

MD-3

HEAT

724
2245

240614

HTREAT

266
2245

240615

HTREAT-2

140
2065

20867H2-REC

140
2055
8300

H2-REC2

627
2055
2500

H2TRT-2

252
2055

10800

H2TRT-3

HT-PUMP
W=766

HT-PRHT

Q=98

HT-RECP

Q=-98
HTREAT-R

Q=0

PSA
Q=0

H2-COMP
W=1337

H2-COMP2
W=361

H2-MIX

H2-FLASH

Q=-22

COMPR

PSA-PWR

W=5

Temperature (F)

Pressure (psia)

Mass Flow Rate (lb/hr)

Q Duty (MMBtu/hr)

W Power(kW)

Used to include
PSA power requirement 

in utility calcs.

Hydrotreating
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113
15

964414

MAKEUP BFW-MKUP(IN)

417
300

421160

FT-DA

145
17

5962991BFW-1

217
17

6384151

BFW-3

217
17

2408887

MPGEN-1 217
17

432109

LPGEN-1

217
17

3543155FTGEN-1

105
17

4093694CON-4

358
150

904884

LP-COND2

113
17

964414

MAKEUP-2

217
150

432109

LPGEN-2

217
300

3543155

FTGEN-2

219
1500

2408887

MPGEN-2

596
1500

1444473MP-STM-2

417
300

1444473

T-EFF-1

417
300

1207182 KO-1-VAP

417
300

2567230FT-STM-3

358
150

3774412T-EFF-2

0MP-COND 417
300

237290

CON-1

105
1

4093694

T-EFF-3

105
1

4093694

CON-3

417
300

2988390

FT-STM-2

596
1500

2408887

MP-STM

417
300

3543155

FT-STM

358
150

432109

LP-STM

417
300

554765FT-USRS

417
300

554765FT-COND

0

MP-USRS

358
150

0

LP-USRS

358
150

0

LP-COND

417
300

3543155

FT-STM-1

0FT-INJ
358
150

432109

LP-STM-1

358
150

432109LP-STM-2

0 LP-INJ

596
1500

2408887

MP-STM-1

596
1500

964414

MP-INJ

358
150

3661584KO-2-VAP
358
150

904884CON-2

DA

BFW-SPLT

COND-MIX

LP-PUMP
W=68

FT-PUMP
W=1059

MP-PUMP
W=3777

S-TURB-1
W=-40889

S-TURB-2
W=-51161

KO-1
Q=0

CONDSR-2
Q=-3512

C-PUMP-2
W=67

FT-SPLT2

MP-GEN
Q=2359

FT-GEN
Q=3602

LP-GENQ=436

FT-USE
Q=-449

MP-USE

LP-USE
Q=-0

FT-SPLT1
LP-SPLT1

MP-SPLT1

S-TURB-3
W=-304686

KO-2
Q=0

LP-MIX

MU-PMP

W=3

Temperature (F)

Pressure (psia)

Mass Flow Rate (lb/hr)

Q Duty (MMBtu/hr)

W Power(kW)

Warnings

Steam Turbines

Saturated Steam Turbines

Note:  If you change the design spec
that controls the deaerator temperature,
be sure to update the utility inlet specs
for all three steam levels.

���	



70
15

175464050

AIR-1AIR-CT(IN)

69
15

8222856

MU-H2OCT-MKUP(IN)

100
15

182746537

AIR-3 CT-EX(OUT)

86
30

934511

BLOWDOWN CT-BD(OUT)

103
30

482272743

CWR-3

HEAT

104
15

474984399

CWS-1

104
15

182746537AIR-2

103
15

482272743

CWR-2

86
15

483207255

CWS-3

86
30

483207255

CWS-4

86
30

129793224

CWS-6

122
25

129793224CWR-1

86
15

483207255

CWS-2

86
30

482272743

CWS-5

96
25

352479520

CWR-1-C

86
30

352479520

CWS-6-C

CT-FLASH

Q=-9992

CT-PUMP
W=7219

CWS-PUMP
W=7507

CT-FAN
W=4095

CW-USERS
Q=4661

CT-COOL
Q=9992

BLOWDOWN

COLDWELL

Q=0

HOT-WELL

CW-USERC
Q=3512

Temperature (F)

Pressure (psia)

Mass Flow Rate (lb/hr)

Q Duty (MMBtu/hr)

W Power(kW)

Warnings

Cooling Tower
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300
226

510232

NH3-VAP1

104
224

510232

NH3-LIQ1

-35
12

510232

NH3-VAP2

-41
10

510232NH3-VAP3

CONDENSR

Q=-309

VALVEEVAPORTR

Q=226

COMPRESR

W=41457

Temperature (F)

Pressure (psia)

Mass Flow Rate (lb/hr)

Q Duty (MMBtu/hr)

W Power(kW)

Refrigeration Unit

3-Stages;
Efficiency=75%
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140
2065
785REF-1

REF-BD(IN)

86
30

934511COOL-1

COOL-BD(IN)

60
15

6900639MKUP-1

MAKEUP(IN)

104
405

950850RFMR-1

RFMR-BD(IN)

115
333

804009FT-1

FT-BD(IN)

113
15

964414

TO-HRSGTO-HRSG(OUT)

230
15

403523

EVAP-EXHZLD-EX(OUT)

69
15

8222856

TO-CT TO-CT(OUT)

108
15

1755643DGST-EFF

108
15

1755643BIO-EFF

123
15

934511COOL-2

113
15

2286631RO-EFF

113
15

403523

RO-BD

113
15

964414

TO-BFW

60
15

6900639MKUP-2

113
15

1322218

TO-MKUP

MIXER

BIOTREAT

FSPLIT

UF-RO

MIXER

POLISH

MIXER

DIGESTER

HEATER

ZLD
Q=451

MIXER

SOFTEN

MIXER

CLARIFY

SPLIT
MIX

COMPR

PWR-CALC
W=15405

Temperature (F)

Pressure (psia)

Mass Flow Rate (lb/hr)

Q Duty (MMBtu/hr)

W Power(kW)

Simplified Water Treatment
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D

C

B

A

4 3 2 1

D

C

B

A

4 3 2 1

Fischer-Tropsch
Synthesis

Product
Upgrade & 

Refining
Syngas FT

Liquids

Tail
Gas

LPG
Naphtha
Diesel

4 3 2 1

GTL 
Nuclear Integration Opportunities

SHEET 1 OF 1

REV

2

DWG NO

GTL-NUCLEAR-BFD-1

Date

Sep. 30, 2011

PREPARED BY A. Gandrik

SIZE

LTR

TYPE Block Flow Diagram

Tail Gas
Recycle

Nuclear Heat Integration

Plant
Water

Treatment

Preforming & 
Autothermal
Reforming

Air Separation

Natural
Gas

O2

N2

Air

CO2 Removal, 
Hydrotreating

and Sulfur
Removal

Gas
Mix

Steam

Power
Production

HTGR
850°C ROT

Heat Generation

Nuclear Heat
(He 675°C)

He Return

Hot He

Hot He

Cooling
Towers

��	�



D

C

B

A

4 3 2 1

D

C

B

A

4 3 2 1

CO, 
H2

Compression

Gas

Separation

Water

Heavy
Liquids

Middle
Distillate

&
Light

Liquids

Hydrocracker

Distillation
Columns

Reboiler
Duty

Heavy
Liquids

Naphtha
Product

Diesel
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HIERARCHY

ASU

HIERARCHY

CO2-COMP

HIERARCHY

COOL-TWR

HIERARCHY

FT

HIERARCHY

H2O-TRTM

HIERARCHY

NG-RFMR

HIERARCHY

REFINERY

HIERARCHY

RU

HIERARCHY

ST-HRSG

48
333

40769

FT-NAP

428
353

273128

FT-WAX

117
343

230065

FT-MID-D

104
395

8141

H2-REF2

804
956

1925350

HE-2

104
15

376925

DIESEL

115
15

112135

NAPHTHA

140
2065
753

REF-H2O

53
33

62263

TG-REF

494
899

1925350HE-3

70
15

185771602

AIR-CT

114
15

8573884

CT-MKUP

100
15

193547433

CT-EX

86
30

813470

CT-BD

70
15

4930197

AIR-ASU

99
17

3312907N2-1

95
17

945508OXYGEN

95
17

639072 ENR-AIR

104
94

32709

ASU-BD

104
405

2241243

SYNGAS-1

48
333

876219TG-FT

114
333

821274FT-H2O

114
15

568135

BFW-MKUP

57
322

63619

SYNG-PRG

70
15

283193

AIR-BLR

330
15

346813

TG-EXH

140
2065
753

REF-BD

86
30

813470

COOL-BD

60
15

7282039

MAKEUP

104
405

552715

RFMR-BD

114
333

821274

FT-BD

114
15

568135

TO-HRSG

230
15

328232

ZLD-EX

68
15

8573884

TO-CT

70
315

738523

NAT-GAS

595
1500

568135

STM-RFMR

57
322

845228

TG-REC2

1247
1015

1925350

HE-IN

104
405

552715RFMR-H2O
104
395

8142

H2-REF1

110
29

295293CONCO2EX

286
340

62263

TG-REF-2

77
333

938482

TG-TOT

26
330

938482TG-LPG2

-3
325

908847TG-LPG3

-3
325

29654

LPG

57
322

908847TG-REC

57
322

845228

TG-REC1

563
1036

1925350

HE-OUT

1247
1015

1925350

HE-IN-2

104
2005

295293

CO2-EOR

TG-MIX REC-COMP
W=3624

COOLER
Q=-11

PRECOOL
Q=18

SYNG-SPL

HE-CMP
W=48364

IHX
Q=1634

Temperature (F)

Pressure (psia)

Mass Flow Rate (lb/hr)

Q Duty (MMBtu/hr)

W Power(kW)

Warnings

Nulcear-Integrated Natural Gas to Liquid Fuels

Reconcile

Reconcile

Reconcile

Reconcile

7% purge required to maintain
inert fraction to FT column around
10 mol%.

Color Legend

Water or Steam

CO2 Source

Nuclear Heat Use
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70
15

4930197AIR

AIR-ASU(IN)

99
17

3312907N2

N2-1(OUT)

95
17

945508O2

OXYGEN(OUT)

95
17

639072WASTE

ENR-AIR(OUT)

104
94

32709BLOWDOWN

ASU-BD(OUT)

104
94

4897488

AIR-3

104
94

4554664

AIR-3B

104
94

342824AIR-3A

104
109

342824

AIR-5

-296
17

3312907N2-1

-295
17

945508

O2-1

-307
17

639072

C2-WASTE

-274
102

342824AIR-6

-278
87

4554664

TO-HPCOL

104
94

4930197

AIR-2

104
94

32709

MS-LIQ

-295
17

945508

LPCOLBOT

104
94

4930197AIR-1

94
0KO-LIQ -311

17
342824

TO-LPCOL

-318
17

1958505

HP-TOP-3

-310
17

2596158HP-BOT-2

-318
17

3312907

LPCOLTOP

-286
87

1958505

HPCOLTOP

-279
87

2596158

HPCOLBOT

-286
87

1958505

HP-TOP-1

-312
87

1958505HP-TOP-2

-312
17

2596158HP-BOT-1

138
109

342824AIR-4

AIR-SPLT

H-EX
Q=467

MOLSIEVE

COLD-1B
Q=85

ACOMP-1

W=131904

KO-DRUM

H20-MIX

LP-COL

QC=0
QR=202

HP-COL

QC=-202
QR=0

COLD-1A
Q=-85

VALVE-2

VALVE-1

COLD-2B
Q=19

COLD-2A
Q=-83

ACOMP-2

W=822

CW-EXCH
Q=-3

COLD-2C
Q=64

A-EXPAND

W=-1426

Temperature (F)

Pressure (psia)

Mass Flow Rate (lb/hr)

Q Duty (MMBtu/hr)

W Power(kW)

Air Separation Unit

4-Stages;
Efficiency=83%

Efficiency=83%
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HIERARCHY

CO2-REM

70

315

738523

NAT-GASNAT-GAS(IN)

595

1500

568135

STEAMSTM-RFMR(IN)

95

17

945508

OXYGENOXYGEN(IN)

57

322

845228

LG-RECTG-REC2(IN)

1247

1015

1925350

HE-1HE-IN(IN)

104

405

552715

RFMR-H2O RFMR-H2O(OUT)

104

405

2241243

SYNGAS SYNGAS-1(OUT)

104

395

8142

H2-REFIN H2-REF1(OUT)

804

956

1925350

HE-5 HE-2(OUT)

110

29

295293

CO2-EXH CONCO2EX(OUT)

70

304

549935

LG-REC-2

760

456

1297636 LG-6

70

15

2

S-CAPTUR

760

449

1297634

LG-7

148

470

1288458LG-2
105

470

9178

H2O-RFMR

135

470

1297636LG-4

671

449

1865769

LG-8

230

470

945508

OXYGEN-2

104

405

9178

WATER-2

148

470

1288458

LG-1

378

439

1865769

LG-10

975

439

1865769

LG-11

915

442

1865769

LG-9

1058

432

2811277

ATHMR

1870

425

2811277SG

376

410

2811277

SG-4

104

405

2249384SG-5

104

405

561893H2O-COND

614

420

2811277SG-2

104

458

0

CO2P-CON

104

405

9178

WATER-1

104

458

0CO2-P-5

1202

432

1865769LG-12

230

470

945508

O2-ATR

230

470

0

O2-CO2-P

365

470

1CO2PFEED

2232

467

2

CO2-P

148

470

0

LG-3

614

464

2CO2-P-2

376

461

2CO2-P-3

376

461

0

CO2-P-4

376

461

1 CO2-REC

398

500

1CO2-R-V2

376

500

0CO2-R-L2

HEAT-1

376

458

1CO2-R-V

376

458

0

CO2-R-L

104

405

95238

SG-PSA

104

110

87097

PSA-TG

104

405

2154146

SG-6

104

500

87097PSA-TG-2

HEAT-3
435

415

2811277SG-3

1123

995

1925350

HE-2

1001

975

1925350

HE-4

750

463

1297636LG-5

HEAT-2

S-REMOVE
Q=0

SATURATR

MIX-1

O2-COMP
W=43337

H2O-PUMP
W=2

NG-COMP
W=13317

PREFORM2
Q=0

PREFORM1
Q=0

SEC-RFMR
Q=0

CONDENSR
Q=-1006

MPS-GEN
Q=-2102

SPLT-3

MIX-3

O2-SPLT

BURNER2
Q=0

NG-SPLT

MPS-GEN2
Q=-0

LPS-GEN2
Q=-0

REC-SPLT

REC-MIX

CONDNSR2
Q=-0

PF-PH-1
Q=291

CO2-COMP
W=0

FLASH
Q=0

CO2-PUMP
W=0

COMPR

PSA-PWR

W=7

PSA
Q=0

SG-SPLT

SG-MIX

SG-COMP
W=2524F-AT-PH1

Q=296

LPS-GEN
Q=-92

PF-PH-2
Q=-291

HTREAT-R
Q=0

SR-PH-1
Q=470

SR-PH-2
Q=-470

FTS-GEN
Q=-281

F-AT-PH2
Q=-296

Temperature (F)

Pressure (psia)

Mass Flow Rate (lb/hr)

Q Duty (MMBtu/hr)

W Power(kW)

(4-Stages;
Efficiency = 83%)

Natural Gas Autothermal Reformer

Reconcile

Not currently used in the
model, a placeholder if
CO2 must be cofed to the
ATR.

These streams would actually be
fed separately to the ATR, mixed to 
calculate feed ratios.
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57
322

845228

LG-RECLG-REC(IN)

110
29

295293

CO2 CO2-EXH(OUT)

70
304

549935

LG-REC-2 LG-REC-2(OUT)

0
322

845196

VAP

70
304

549903

LG-REC-1

0
322
32

LIQ

SEP

CO2-REM
Q=24

LG-COND
Q=-16

MIX

HEATER

PCCHIL

Q=-3

COMPR

PC-EU

W=9679

HEATER

PC-CWU

Q=-1

Temperature (F)

Pressure (psia)

Mass Flow Rate (lb/hr)

Q Duty (MMBtu/hr)

W Power(kW)

CO2 Removal with Propylene Carbonate
(Fluor Solvent)
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110
29

295293

CO2-INCONCO2EX(IN)

104
2005

295293

CO2-EOR CO2-EOR(OUT)

182
2005

295293

CO2-7

180
700

295293

CO2-1

104
700

295293

CO2-3

176
1160

295293

CO2-4

104
1160

295293

CO2-6

ST8-COOL
Q=-5

ST6-COOL
Q=-5

ST7-COOL
Q=-5

STAGE-8
W=1510

STAGE-7
W=1388

STGS-1-6

W=8779

Temperature (F)

Pressure (psia)

Mass Flow Rate (lb/hr)

Q Duty (MMBtu/hr)

W Power(kW)

CO2 Compression/
Liquefaction

(8-Stages Total; Efficiency = 84.4)
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104
405

2241243SYNGAS-1

SYNGAS-1(IN)

48
333

876219

FT-TG TG-FT(OUT)

428
353

273128

FT-WAXFT-WAX(OUT)

117
343

230065

FT-MID-D FT-MID-D(OUT)

48
333

40769

FT-NAP FT-NAP(OUT)

114
333

821274

FT-WATER FT-H2O(OUT)

376
348

9546816

FT-GAS-2

117
343

8521426

FT-GAS-3

117
343

795329WATER-2

428
353

9546816

FT-GAS-1

428
358

9819944

FT-PROD1

353
0

WATER-1

41
338

8521426

FT-GAS-4

48
333

8454712FT-GAS-5

48
333

25945WATER-3

FT-REF-1

Q

48
333

7578493

REC-GAS1115
475

7578702

REC-GAS2

117
343

795329

H2O-MIX1

428
398

9819944SYNGAS-2

FT-HX

FT-MPS-1

Q

MID-SEP1

Q=-1741

COOL-1
Q=-188

WAX-SEP1

Q=0

NAP-SEP1
Q=0

COOL-2
Q=-223

GAS-SPLT

REC-COMP
W=44031

H2O-MIX1 H2O-MIX2

SG-PRHT1

Q=1235

FT-RX-1

Q=-3198

Temperature (F)

Pressure (psia)

Mass Flow Rate (lb/hr)

Q Duty (MMBtu/hr)

W Power(kW)Fischer Tropsch Synthesis
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HIERARCHY

HYDCRACK

HIERARCHY

HYDTREAT

48
333

40769

FT-NAPFT-NAP(IN)

428
353

273128

FT-WAXFT-WAX(IN)

117
343

230065

FT-MID-D FT-MID-D(IN)

104
395
8141

H2-REFT H2-REF2(IN)

804
956

1925350

HE-1HE-2(IN)

104
15

376925

DIESEL-4DIESEL(OUT)

115
15

112135

NAPHTHA3NAPHTHA(OUT)

140
2065
753

REF-H2O REF-H2O(OUT)

53
33

62263

TAILGAS TG-REF(OUT)

494
899

1925350

HE-OUT HE-3(OUT) 376
348

404471

HC-WAX2

104
395
5637

H2-CRAK

443
1

388727

HCRACK

865
0

HCRACK-W

140
110

21360 H2-HCPRG

Q-REBL2

104
395
2504H2-TREAT140

110
8812H2-HTPRG

140
2065

223005

HTREAT 140
2065
753

HTREAT-W

104
0

376925

DIESEL-3

376
2

376925

DIESEL-2

459
4

376925

DIESEL

503
39

508273

ATM-BOT

589
5

131348

BOT-WAX

Q-REBOIL

591
353

131348

BOT-WAX2

124
33

540603

COL-FEED

Q-FURN

189
17

32330

TOP-NAPH

104
34

11804HCRACK-5

104
34

308996 HCRACK-3

124
33

3200FLSHGAS1

33
0

H2O

149
17

71365

NAPHTHA1

120
17

112135

NAPHTHA2

48
33

39035

HCHT-NAP

483
353

404471

HC-WAX

376
1

388727

HCRACK-1

104
0

79731 CRAK-GAS
104
0

308996 HCRACK-2

104
4

11804HCRACK-4

137
34

21360H2HCPRG2

139
34

8812H2HTPRG2

104
34

67927

CRAKGAS2

48
33

59064 CRAKGAS3

640
936

1925350

HE-2

552
918

1925350

HE-3

D-PUMP
W=8

D-COOL2
Q=-88

D-COOL1
Q=-33

VAC-COL
QC=-172
QR=208
QF=0

BOT-PUMP
W=95

ATM-COL
QC=-15
QR=140

FLASH
Q=0

NAP-MIX NAP-MIX2

WAX-MIX

HC-SEP
Q=-80

HC-PUMP2
W=1

NAP-SEP
Q=-4

HC-VLVE

HT-VLVE

TG-MIX

H2-SPLT

HC-PUMP
W=16

CG-COMP
W=2784

H2O-MIX

NAP-COOL
Q=0

CRK-COOL
Q=-30

WAX-COOL
Q=-29

H-EXH-1
Q=-393

H-EXH-2
Q=-208

H-EXH-3
Q=-140

Temperature (F)

Pressure (psia)

Mass Flow Rate (lb/hr)

Q Duty (MMBtu/hr)

W Power(kW)

Product Upgrading and Refining

Ensure outlet temperature
of H-EXH-2 is above 607 F, 
otherwise adjust HE design spec.
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376
348

404471

WAXHC-WAX2(IN)

104
395

5637

H2-CRAK H2-CRAK(IN)

443
1

388727

HCRACK HCRACK(OUT)

865
0H2O

HCRACK-W(OUT)

140
110

21360

H2-PURGE H2-HCPRG(OUT)

Q-REBL Q-REBL2(OUT)

378
1076

404471

WAX-2

313
1076
8915H2-CRAK4

613
1076

199375CRK-WAX2

700
1066

612740

WAX-3

HEAT

701
1028

612740HCRK

757
1028

612740

HCRK-2

545
1026

612740

HCRK-3

608
2

199375

CRK-WAX

352
1021

612740

HCRK-4

140
865

24638H2-REC

140
865

588102

HCRK-5

140
855

3278

H2-REC2

308
855

5637

H2-CRAK2

245
855

8915

H2-CRAK3

334
1

588102

HCRK-7

118
1

588102

HCRK-6

WAX-PMP1
W=486

HC-PRHT
Q=120

HCRAK-R1
Q=0

HCRAK-R2
Q=0

HC-RECP
Q=-120

WAX-PMP2
W=414

H2-FLASH
Q=-80

PSA
Q=0

H2-MIX

H2-COMP
W=1120

H2-COMP2
W=604

HCRK-FRC
QC=-308
QR=393
QF=0

HC-VLVE

COMPR

PSA-PWR

W=3

RECUP

Q=86

Temperature (F)

Pressure (psia)

Mass Flow Rate (lb/hr)

Q Duty (MMBtu/hr)

W Power(kW)

Used to include
PSA power requirement 

in utility calcs.

Hydrocracking
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104
395

2504

H2TRT H2-TREAT(IN)

117
343

230065

MDFT-MID-D(IN)

140
110

8812

H2-PURGE H2-HTPRG(OUT)

140
2065

223005

HTREAT-3 HTREAT(OUT)

140
2065
753

H2O HTREAT-W(OUT)

125
2290

230065

MD-2

287
2290

10314H2TRT-4

645
2280

240379

MD-3

HEAT

724
2245

240379

HTREAT

267
2245

240379

HTREAT-2

140
2065

16622H2-REC

140
2055
7810

H2-REC2

627
2055
2504

H2TRT-2

255
2055

10314

H2TRT-3

HT-PUMP
W=766

HT-PRHT

Q=97

HT-RECP

Q=-97
HTREAT-R

Q=0

PSA
Q=0

H2-COMP
W=1292

H2-COMP2
W=343

H2-MIX

H2-FLASH

Q=-22

COMPR

PSA-PWR

W=5
Temperature (F)

Pressure (psia)

Mass Flow Rate (lb/hr)

Q Duty (MMBtu/hr)

W Power(kW)

Used to include
PSA power requirement 

in utility calcs.
Hydrotreating
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114

15

568135

MAKEUP BFW-MKUP(IN)

57

322

63619

FUEL-GAS SYNG-PRG(IN)

70

15

283193 AIR-BLR

AIR-BLR(IN)

330

15

346813

FG-EXH-6 TG-EXH(OUT)

417

300

540177FT-DA

123

17

5863303

BFW-2

217

17

6403480BFW-3

217

17

2142454

MPGEN-1 217

17

369229

LPGEN-1

217

17

3891798FTGEN-1

105

17

4923326CON-4358

150

371842

LP-COND-

114

17

568135

MAKEUP-2

122

17

5863303

BFW-1

217

150

369229

LPGEN-2

217

300

3891798

FTGEN-2

219

1500

2142454

MPGEN-2

676

1485

1574319

MP-STM-3

417

300

1574319

T-EFF-1

417

300

1474807KO-1-VAP

493

285

3066041FT-STM-4

358

150

4540847

T-EFF-2

358

150

4554098KO-2-VAP

395

135

369229LP-STM-3

105

1

4923326T-EFF-3

0MP-COND

417

300

99513

CON-1

417

300

285580 FT-COND

358

150

371842

CON-2 105

1

4923326CON-3

417

300

3606218

FT-STM-2

417

300

3066041

FT-STM-3

596

1500

2142454

MP-STM

417

300

3891798

FT-STM

358

150

369229

LP-STM

417

300

285580 FT-USRS

0

MP-USRS

0

LP-USRS

0

LP-COND

417

300

3891798

FT-STM-1

0FT-INJ 358

150

369229

LP-STM-1

358

150

369229

LP-STM-2

0 LP-INJ

596

1500

2142454

MP-STM-1

596

1500

1574319

MP-STM-2

596

1500

568135

MP-INJ

3380

15

346813

FG-EXH-1

3379

15

346813FG-EXH-2

2050

15

346813

FG-EXH-3

511

15

346813

FG-EXH-4

413

15

346813

FG-EXH-5 DA

BFW-SPLT

COND-MIX

LP-PUMP
W=59

FT-PUMP
W=1164

MP-PUMP
W=3375

S-TURB-1
W=-51427

S-TURB-2
W=-60541

S-TURB-3
W=-359972

KO-1
Q=0 KO-2

Q=0

CONDSR-2
Q=-4256

C-PUMP-2
W=81

FT-SPLT2

MP-GEN
Q=2098

FT-GEN
Q=3956

LP-GENQ=372

FT-USE
Q=-231

MP-USE

LP-USE

FT-SPLT1
LP-SPLT1

MP-SPLT1

RSTOIC

NOX-ADJ1
Q=0

D-FIRE-1
Q=0

PR-HT
Q=153

PR-HT-2
Q=161

PR-HT-3
Q=9

PR-HT-4
Q=8

LP-MIX

MU-PMP

W=2

Temperature (F)

Pressure (psia)

Mass Flow Rate (lb/hr)

Q Duty (MMBtu/hr)

W Power(kW)

Warnings

Steam Turbines

Saturated Steam Turbines

Note:  If you change the design spec
that controls the deaerator temperature,
be sure to update the utility inlet specs
for all three steam levels.
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70
15

185771602

AIR-1AIR-CT(IN)

114
15

8573884

MU-H2OCT-MKUP(IN)

100
15

193547433

AIR-3 CT-EX(OUT)

86
30

813470

BLOWDOWN CT-BD(OUT)

101
30

540112723

CWR-3

HEAT

104
15

532352309

CWS-1

104
15

193547433AIR-2

101
15

540112723

CWR-2

86
15

540926193

CWS-3

86
30

540926193

CWS-4

86
30

112981932

CWS-6

122
25

112981932

CWR-1

86
15

540926193

CWS-2

86
30

540112723

CWS-5

96
25

427130791

CWR-1-C

86
30

427130791

CWS-6-C

CT-FLASH

Q=-10831

CT-PUMP
W=8082

CWS-PUMP
W=8404

CT-FAN
W=4335

CW-USERS
Q=4057

CT-COOL
Q=10831

BLOWDOWN

COLDWELL

Q=0

HOT-WELL

CW-USERC
Q=4256

Temperature (F)

Pressure (psia)

Mass Flow Rate (lb/hr)

Q Duty (MMBtu/hr)

W Power(kW)

Warnings

Cooling Tower

��
�



300
226

579152

NH3-VAP1

104
224

579152

NH3-LIQ1

-35
12

579152

NH3-VAP2

-41
10

579152NH3-VAP3

CONDENSR

Q=-351

VALVEEVAPORTR

Q=256

COMPRESR

W=47057

Temperature (F)

Pressure (psia)

Mass Flow Rate (lb/hr)

Q Duty (MMBtu/hr)

W Power(kW)

Refrigeration Unit

3-Stages;
Efficiency=75%
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140
2065
753REF-1

REF-BD(IN)

86
30

813470COOL-1

COOL-BD(IN)

60
15

7282039MKUP-1

MAKEUP(IN)

104
405

552715RFMR-1

RFMR-BD(IN)

114
333

821274FT-1

FT-BD(IN)

114
15

568135

TO-HRSGTO-HRSG(OUT)

230
15

328232

EVAP-EXHZLD-EX(OUT)

68
15

8573884

TO-CT TO-CT(OUT)

109
15

1374741DGST-EFF

109
15

1374741BIO-EFF

123
15

813470COOL-2

114
15

1859979RO-EFF

114
15

328232

RO-BD

114
15

568135

TO-BFW

60
15

7282039MKUP-2

114
15

1291845

TO-MKUP

MIXER

BIOTREAT

FSPLIT

UF-RO

MIXER

POLISH

MIXER

DIGESTER

HEATER

ZLD
Q=366

MIXER

SOFTEN

MIXER

CLARIFY

SPLIT
MIX

COMPR

PWR-CALC
W=13930

Temperature (F)

Pressure (psia)

Mass Flow Rate (lb/hr)

Q Duty (MMBtu/hr)

W Power(kW)

Simplified Water Treatment
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