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Welcome!

Webinar #10. Supplementary Firing & 

Control Loops in GT PRO/GT MASTER

August 31, 2017

Host: Meritt Elmasri (US office)

Presenter: Evgeny Zakharenkov

The webinar will be starting on time (10:00 EDT)
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Thermoflow Training and Support

- Standard Training 

- On-site Training course

- Advanced Workshop

- Webinars when new version is released

- Help, Tutorials, PPT, Videos

- Technical Support

 Feature Awareness Webinars

website: www.Thermoflow.ir 
Telegram: @Thermoflow_users



© Copyright Thermoflow Inc., 2017

• Designing plants with supplementary firing

• HRSG with radiant surfaces

• Control Loops in GT MASTER

3

Agenda

website: www.Thermoflow.ir 
Telegram: @Thermoflow_users
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• Flexible steam production and power output of 

the steam turbine.

• Flexible cogeneration plants for steam and hot 

water production.

• Compensation for changing ambient conditions 

(stabilizing steam temperature and mass flow 

rate).

Designing plants with supplementary firing

When supplementary firing is used

website: www.Thermoflow.ir 
Telegram: @Thermoflow_users
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GT PRO / GT MASTER allows to have up 

to two duct burners
GT PRO 26.1 Office

1987 08-31-2017 09:12:39  file=C:\TFLOW26\MYFILES\GTPRO.GTP

  

Net Power 169771 kW
LHV Net Heat Rate 7078   kJ/kWh
LHV Net Efficiency 50.86 %

p[bar], T[C], M[t/h], Steam Properties: IAPWS-IF97

1X GE 6F.01

(Physical Model #570)

 2 X GT

 52028 kW

 1.01 p

 15 T

 60 %RH

 442.5 m

 0 m elev.

 1 p

 15 T

 442.5 m

CH4 9.837 m

 76 T25T
LHV= 136760 kWth

 20.04 p
 435 T

 19.24 p
 1312 T

 452.4 m

 1.04 p
 607 T
 904.7 M

 74.32 %N2
 12.25 %O2
 3.874 %CO2
 8.661 %H2O
 0.8951 %Ar

 605 T
 904.7 M

2.48 m^3/kg
623.3 m 3̂/s

 750  711  711  669  669  610  304  304  213  213  213  127  127  77  128  128 

 80 T
 909.1 M

1.025 m 3̂/kg
129.4 m 3̂/s

 69895 kW

 0.03 M

FW

 0.0586 p
 36 T
 206.8 M
 0.8775 x

 36 T

CH4
3.336M
LHV 46372 kWth

CH4
1M

 1.055 p

 91 T

 207.9 M

LTE 

 36 T
 207.9 M

 91 T  1.055 p
 101 T

 2
1
1
.6

 M
 7

4
.8

5
 p

 1
0
3
 T

 73.8 p

 195 T

 211.6 M

HPE0

 72.67 p

 284 T

 211.6 M

HPE3

 72.67 p

 288 T

 210.6 M

HPB1

 71.64 p

 373 T

 206.9 M

HPS0

 70.89 p

 457 T

 206.9 M

HPS1

 70.21 p

 542 T

 206.9 M

HPS3

 68 p
 540 T
 206.9 M

 7
0
.2

1
 p

 5
4
2
 T

 3
.7

3
5
 M

 11.65 p

 100 T

 223.2 M

WHTR

Includes DB

website: www.Thermoflow.ir 
Telegram: @Thermoflow_users
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How to set duct burners

website: www.Thermoflow.ir 
Telegram: @Thermoflow_users
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Changing location of the duct burner

*Switch to user-defined and drag duct burners to new locations

website: www.Thermoflow.ir 
Telegram: @Thermoflow_users
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Plant model sample with supplementary firing

• Combined cycle based on 2xGE 6F.01.

• Supplementary firing (up to 750 C) to produce 

more power when electricity price is high. 

website: www.Thermoflow.ir 
Telegram: @Thermoflow_users
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Plant model sample with supplementary firing

GT PRO 26.1 Office

1987 08-31-2017 13:31:02  file=C:\Users\Office\Desktop\Webinars 2017\FAW #10\Supplimentary firing CCGT.GTP

  

Net Power 168541 kW
LHV Net Heat Rate 6833   kJ/kWh
LHV Net Efficiency 52.69 %

p[bar], T[C], M[t/h], Steam Properties: IAPWS-IF97

1X GE 6F.01

(Physical Model #570)

 2 X GT

 52028 kW

 1.01 p

 15 T

 60 %RH

 442.5 m

 0 m elev.

 1 p

 15 T

 442.5 m

CH4 9.837 m

 76 T25T
LHV= 136760 kWth

 20.04 p
 435 T

 19.24 p
 1312 T

 452.4 m

 1.04 p
 607 T
 904.7 M

 74.32 %N2
 12.25 %O2
 3.874 %CO2
 8.661 %H2O
 0.8951 %Ar

 605 T
 904.7 M

2.48 m^3/kg
623.3 m 3̂/s

 750  711  711  669  669  609  307  307  227  227  227  143  143 

 109 T
 908.1 M

1.107 m 3̂/kg
139.7 m 3̂/s

 68653 kW

 0.03 M

FW

 0.0586 p
 36 T
 194.9 M
 0.8766 x

 36 T

CH4
3.336M
LHV 46372 kWth

 1.055 p

 76 T

 490.6 M

LTE 

 36 T
 196 M

 76 T  1.055 p
 101 T

 6
0
 T

 294.6 M

 2
0
5
.3

 M
 7

9
.2

5
 p

 1
0
3
 T

 78.07 p

 197 T

 205.3 M

HPE0

 76.94 p

 278 T

 205.3 M

HPE3

 76.94 p

 292 T

 204.3 M

HPB1

 75.84 p

 377 T

 204.3 M

HPS0

 75.06 p

 462 T

 204.3 M

HPS1

 74.34 p

 547 T

 204.3 M

HPS3

 72 p
 545 T
 204.3 M

 7
4
.3

4
 p

 5
4
7
 T

 1.241 p 106 T  9.343 M

 9.343 M

Includes DB

Super Heaters 
undersized

website: www.Thermoflow.ir 
Telegram: @Thermoflow_users
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Plant model sample with supplementary firing

website: www.Thermoflow.ir 
Telegram: @Thermoflow_users
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Supplementary firing 750 C

GT MASTER 26.1 Office

1987 08-31-2017 13:21:19  file=C:\TFLOW26\MYFILES\GTPRO.gtm

  

Net Power 167494 kW
LHV Net Heat Rate 6874   kJ/kWh
LHV Net Efficiency 52.37 %

p[bar], T[C], M[t/h], Steam Properties: IAPWS-IF97

1X GE 6F.01

(Physical Model #570)

 2 X GT

 51996 kW

 1.01 p

 15 T

 60 %RH

 442.5 m

 1 p

 15 T

 442.5 m

CH4 9.835 m

 76 T25T
LHV= 136728 kWth

 20.04 p
 435 T

 19.24 p
 1312 T

 452.4 m

 1.04 p
 607 T
 904.7 M

 74.32 %N2
 12.25 %O2
 3.873 %CO2
 8.66 %H2O
 0.8951 %Ar

 605 T
 904.7 M

2.479 m 3̂/kg
622.9 m 3̂/s

 750  665  665  613  613  564  305  305  244  244  153  153 

 116 T
 908.1 M

1.127 m 3̂/kg
284.4 m 3̂/s

 67651 kW

 0.03 M

FW

 0.0583 p
 36 T
 193.3 M
 0.8774 x

 36 T

CH4
3.335M
LHV 46367 kWth

 1.055 p

 81 T

 422 M

LTE 

 36 T
 194.3 M

 81 T  1.055 p
 101 T

 6
0
 T

 227.7 M

 2
0
1
.8

 M
 7

7
.9

6
 p

 1
0
3
 T

 77.53 p

 217 T

 180.3 M

HPE0

 77.07 p

 286 T

 180.3 M

HPE3

 77.07 p

 292 T

 179.4 M

HPB1

 76.48 p

 368 T

 179.4 M

HPS0

 75.29 p

 484 T

 179.4 M

HPS1

 73.14 p

 547 T

 200.9 M

HPS3

 70.84 p
 545 T
 200.9 M

 7
3
.1

4
 p

 5
4
7
 T

21.48 M

21.48 M

 1.231 p 106 T  7.518 M

 7.518 M

Includes DB

website: www.Thermoflow.ir 
Telegram: @Thermoflow_users
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No supplementary firing

GT MASTER 26.1 Office

1987 08-31-2017 13:52:28  file=C:\Users\Office\Desktop\Webinars 2017\FAW #10\Supplimentary firing CCGT.gtm

  

Net Power 148475 kW
LHV Net Heat Rate 6633   kJ/kWh
LHV Net Efficiency 54.27 %

p[bar], T[C], M[t/h], Steam Properties: IAPWS-IF97

1X GE 6F.01

(Physical Model #570)

 2 X GT

 52053 kW

 1.01 p

 15 T

 60 %RH

 442.5 m

 1 p

 15 T

 442.5 m

CH4 9.839 m

 76 T25T
LHV= 136785 kWth

 20.04 p
 435 T

 19.24 p
 1312 T

 452.4 m

 1.04 p
 607 T
 904.7 M

 74.32 %N2
 12.25 %O2
 3.875 %CO2
 8.663 %H2O
 0.895 %Ar

 605 T
 904.7 M

2.481 m 3̂/kg
623.6 m 3̂/s

 605  576  576  541  541  503  285  285  256  256  167  167 

 126 T
 904.7 M

1.156 m 3̂/kg
290.5 m 3̂/s

 48278 kW

 0.02 M

FW

 0.0432 p
 30 T
 141.6 M
 0.8876 x

 30 T

CH4
0M
LHV 0 kWth

 0.8983 p

 95 T

 261.7 M

LTE 

 30 T
 142.3 M

 95 T  0.8983 p
 97 T

 6
0
 T

 119.4 M

 1
4
2
.7

 M
 6

3
.5

5
 p

 9
9
 T

 63.28 p

 238 T

 142.6 M

HPE0

 62.98 p

 279 T

 142.6 M

HPE3

 58.67 p

 274 T

 141.9 M

HPB1

 58.16 p

 355 T

 141.9 M

HPS0

 57.17 p

 458 T

 141.9 M

HPS1

 55.53 p

 547 T

 142 M

HPS3

 54 p
 545 T
 142 M

 5
5
.5

3
 p

 5
4
7
 T

0.05 M

0.05 M

 0.8983 p 97 T  0.3703 M

 0.3703 M

Includes DB

website: www.Thermoflow.ir 
Telegram: @Thermoflow_users
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• When the gas temperature is higher than 800 C 

the radiant heat exchange takes place.

• Radiant heat exchanges have to be used in this 

case (screens). 

HRSG with radiant surfaces

Fuel

website: www.Thermoflow.ir 
Telegram: @Thermoflow_users
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HRSG with radiant surfaces

website: www.Thermoflow.ir 
Telegram: @Thermoflow_users
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HRSG with radiant surfaces

Placing into radiant zone

website: www.Thermoflow.ir 
Telegram: @Thermoflow_users



© Copyright Thermoflow Inc., 2017 16

HRSG with radiant surfaces
GT PRO 26.1 Office

1987 08-31-2017 14:53:44  file=C:\TFLOW26\MYFILES\GTPRO.GTP

  

Net Power 201799 kW
LHV Net Heat Rate 7233   kJ/kWh
LHV Net Efficiency 49.77 %

p[bar], T[C], M[t/h], Steam Properties: IAPWS-IF97

1X GE 6F.01

(Physical Model #570)

 2 X GT

 52028 kW

 1.01 p

 15 T

 60 %RH

 442.5 m

 0 m elev.

 1 p

 15 T

 442.5 m

CH4 9.837 m

 76 T25T
LHV= 136760 kWth

 20.04 p
 435 T

 19.24 p
 1312 T

 452.4 m

 1.04 p
 607 T
 904.7 M

 74.32 %N2
 12.25 %O2
 3.874 %CO2
 8.661 %H2O
 0.8951 %Ar

 605 T
 904.7 M

2.48 m^3/kg
623.3 m 3̂/s

 1000  862  802  746  685  597  376  376  261  261  261  138  138 

 88 T
 914.2 M

1.052 m 3̂/kg
133.6 m 3̂/s

 102963 kW

 0.03 M

FW

 0.0586 p
 36 T
 290.2 M
 0.8742 x

 36 T

CH4
9.489M
LHV 131918 kWth

 1.055 p

 76 T

 730.4 M

LTE 

 36 T
 291.8 M

 76 T  1.055 p
 101 T

 6
0
 T

 438.6 M

 3
0
5
.7

 M
 7

9
.2

5
 p

 1
0
3
 T

 78.07 p

 197 T

 305.7 M

HPE0

 76.94 p

 278 T

 305.7 M

HPE3

 76.94 p

 292 T

 154.2 M

HPB1

 76.94 p

 292 T

 150 M

HPB2

 75.84 p

 377 T

 304.2 M

HPS0

 75.06 p

 462 T

 304.2 M

HPS1

 74.34 p

 547 T

 304.2 M

HPS3

 72 p
 545 T
 304.2 M

 7
4
.3

4
 p

 5
4
7
 T

 1.241 p 106 T  13.97 M

 13.97 M

Includes DB

website: www.Thermoflow.ir 
Telegram: @Thermoflow_users
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Control Loop in GT MASTER

• Control Loop is a tool for automatically searching for 

the values of inputs to the GT MASTER model that 

cause an output of the GT MASTER model to attain 

a certain, desired value.

website: www.Thermoflow.ir 
Telegram: @Thermoflow_users
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Control Loop in GT MASTER

Control Loop Menu

website: www.Thermoflow.ir 
Telegram: @Thermoflow_users
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Control Loop in GT MASTER

Control Loop Results (140 MW)

website: www.Thermoflow.ir 
Telegram: @Thermoflow_users
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Control Loop in GT MASTER

Control Loop Results (155 MW)

website: www.Thermoflow.ir 
Telegram: @Thermoflow_users



© Copyright Thermoflow Inc., 2017 21

Control Loop in GT MASTER

Control Loop is available input for ELINK

website: www.Thermoflow.ir 
Telegram: @Thermoflow_users
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Q & A session

Please send your questions to the 

presenter in the webinar chat!

For further questions: 

zakharenkov@thermoflow.com

website: www.Thermoflow.ir 
Telegram: @Thermoflow_users

mailto:zakharenkov@thermoflow.com
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Thank you!




