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426 MW GE Gas  
Combined cycle Power Plant 

by     



Net  installed capacity 426 MW 

Efficiency > 58 % 

COD February 2012 

OEM General Electric 

    Plant Overview 
 
     Ultra Modern Combined Cycle Gas Turbine 

     One the most efficient Gas-Fired Power Plant of Europe 









VALUATION INPUT SHEET UNIT  (Plant 2) 

CATEGORY INFORMATION  

GENERAL INFORMATION  
 
Unit name 
Short name 
Year of commissioning 
End of lifetime 
Possible lifetime extension 
Short description of the unit 
 
Impact on other units 

 

 
Plant 2  
MD02  
2012 
Depending on laws and regulations  
Depending on overhauls; lifetime is related to conduction of overhauls  
Combined cycle gas turbine power station consisting of 1 gas turbine (approx 280 Mwe), 1 steam turbine (approx 146 Mwe), 1 
heat  recovery steam generator (HRSG), and associated generators, cooling  
systems and other equipment.  
Gas turbine , steam turbine and generator are connected on one shaft. 
MD-1 must be running for start-up MD-2 

CONVERSION FACTORS 
 
Gas (ZBR) Lower Heating Value (LHV)                                    MJ/Nm3 

 
 

36,70 

CAPACITY 
 

Jan                                                                                                Mw 
Feb                                                                                               Mw 
Mar                                                                                               Mw 
Apr                                                                                                Mw 
May                                                                                               Mw 
Jun                                                                                                Mw 
Jul                                                                                                 Mw 
Aug                                                                                               Mw  
Sep                                                                                               Mw 
Oct                                                                                                Mw 
Nov                                                                                               Mw 
Dec                                                                                               Mw 

 
 

                     Coolw. temp          Ambient temp           Pmin           Pmax 
                                                                                                          

3.7 
4.1 
6.9 
9.1 
13.4 
15.5 
17.9 
18.0 
14.7 
10.6 
7.0 
4.1 

5.5 
6.1 
8.5 
12.4 
16.8 
20.5 
22.3 
21.8 
19.1 
15.0 
10.7 
7.3 
 

213.5 
212.9 
210.4 
205.6 
220.0 
213.3 
209.4 
210.3 
215.9 
223.1 
207.8 
211.6 

438 
437 
435 
430 
423 
416 
413 
413 
419 
426 
432 
436 

Remark: seasonal pattern taken into account  



HEAT RATE      A    B  C    

Jan                                           441,052264        4,791360          0,000865  

Feb                                           439,406046        4,794499          0,000859  

Mar                                           432,777288        4,807768          0,000834  

Apr                                           420,512080        4,836825          0,000787  

May                                           463,104816        4,535022          0,001229  

Jun                                           446,474260        4,592123          0,001163  

Jul                                           437,121573        4,631534          0,001124  

Aug                                           439,527228        4,623511          0,001134  

Sep                                           452,889577        4,569293          0,001189  

Oct                                           470,958905        4,509073          0,001258  

Nov                                           426,066299        4,823099          0,000809  

Dec      

  

                                     435,982238        4,801513          0,000846 

 

Remark: heat rate formula: = (A + B*P + C*P^2)/P [ GJ/MWh ]  

  

START INFORMATION            

                                   Hot start         Warm start    Cold start   

Staying still  hours    < 8               8<time<72  >   72    

Start hours (start to minimum load)  hours    1:12             1:21  3:52    

Start fuel  GJ LHV    877             948  3.188    

Production power during start  MWh    51             59  158    

Fixed start costs  euro    28.250 Based on LTSA  

Maximum number of starts  #    When >300 starts per year extra LTSA costs  

Inflation  %    

  

n/a  

RUNNING CONSTRAINTS      

Minimum up time  hours    0  

Minimum down time  hours    2  

Must run or free dispatchable      free dispatchable  

Ability to provide spinning reserve  yes/no    

  

yes  



VARIABLE OPERATIONS AND MAINTENANCE COSTS      

VOM                           euro/MWh     0 , 00  

VOM                          euro/GJ-fuel      0 , 00  

VOM                          euro/running hour      

  

168,00 Based on LTSA  

 

RAMP RATES  

 

Ramp rate valid after:     

    

Hot Start  hours    1:10    

Warm Start  hours    2:45    

Cold Start  hours    3:45    

 

Capacity points  

 

MW  

   

Pmin - 0,93* Pmax  0 ,93* Pmax - Pmax  

Ramp rate up  MW/min    21 2 , 4  

Ramp rate down  MW/min    21                                  21  



PROCESS DIAGRAM  





R3  



    

Summary 

Å  Modern and efficient power plant employing cutting-edge technology 
        One of the most efficient and modern gas-fired power plants in Europe with state of the art technology to ensure                   

        very low emission and noise levels 

 

Å    High flexible dispatch 
        The plant has been designed for cycling and start/stop operation on a daily basis with  

        a highly flexible load profile 

 

Å   System redundancy ensure high availability 

        All critical plant components, control valves and instrumentation are double  

         redundant to ensure availability levels (planned lifetime average 95%) 

 

Å     All materials and components supplied and installed by well-known suppliers 
         GE (power train, electrical equipment)                           DKT (HRSG drums and pressure modules 

         ABB (DCS, generation circuit breaker, E equipment)     Hyundai (main transformers) 

         Flowserve (pumps)                                                        GEA (heat exchangers) 

         Gruenbeck (Demi water unit)                                         Demag (hoist cranes) 

         DKT (HRSG drums and pressure modules)                   CCI (bypass Valves) 

 

Å     Extensive quality inspections both during shop fabrication and site installation 

     

 



Plant History 

OEM General Electric 

Commissioning year 2012 

Total operating hours 2387 

Total number of hot starts (<8 hours shut down) h    70 Min 

Total number of warm starts (8<t<72 hours) 165 Min 

Total number of cold starts (>72 hours) 225 Min 

Plant Performance data 
Net  ISO Output @ GT 100% load  MWe      432 

Net  ISO efficiency @ GT 100% load % 58,2 

Net  ISO Output @ GT min load Mwe 233 

Characteristics CCGT  



Net ISO efficiency @ GT min load % 52.0 

Hot start-up time ( <8 hours shut down) Min 47 

Warm start-up time (8<t<72 hours) Min 138 

Cold start-up time (t>72 hours) % Min 189 

Ramp rate (40%-97% load) % Min 5.5 

NOx emissions ref 15% O2 ppmvd 15 

CO emissions ref 15% O2 Ppmvd 15 

Plant operation 
Operation mode Daily start-stop (200 starts/ year) 

Plant control Single push button start-up, remote 
dispatching 

Black start capability Not included 

Equipment/System definition 



Gas Turbine PG9371FB Unit (Frame 9FB) 
capable to run on ZEBRA and Groningen gas 
no bypass stack 
DLN 2.6+ combustion 
air inlet filter system: coalescer-F7- F9 with air inlet damper 
no inlet air cooling 
off and online water wash 
 

Heat Recovery Steam Generator NEM Horizontal 3pressure natural circulation reheat unit 
Installed inside a boiler house 
no supplementary firing 
stack closure damper included 
eco recirculation included 
 

Steam Turbine GE 109A HEAT 
Double Casing ,Reaction Design HP, with combined IP and LP sections 
axial exhaust 
Titanium condenser 
 

Generator GE Model 460H 
547 MVA 
hydrogen cooled 
18,5 kV terminal voltage 
Pf  0.8 (lagging)/ 0.95 (leading) 



Plant control system ABB Melody/ Mark VI 

Step-up transformer 18,5/150 kV     ODAF  
548 MVA    
Supplied by Hyundai 

Unit auxiliary transformer 18,5/ 11kV        
ONAN/ONAF 

Demin water unit 2x10 t/h    reverse osmosis + EDI 
Supplied by Gruenbeck Germany 

Fuel gas system Natural Gas (ZEBRA and GTS) reducing station no gas compressor 

Open cooling water system Once through river water cooling 
2 x50% cooling water pumps (make Flowserve) 
cleaning by means of thermo shock 

Closed cooling water system 2x100% circulating pumps 
2x100% S&T closed cooling water coolers 

Steam systems Steam pressure levels: 160/24/4 bar 
Steam temperature levels: 558/556/305 C 
100% bypass operation possible 

Condensate system 2x100% condensate pumps (vertical can type)  
make Flowserve 

Feedwater system 2x100% feedwater pumps 
make Flowserve,  variable speed by means of Voith coupling 



PLANT LAYOUT 



     PLANT  GENERAL  CYCLE  DIAGRAM 


