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Development of Power Performance Evaluation System using Modeling
Technology
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Abstract

Performance evaluation of a plant to efficiently manage and maintain the performance of the plant is a very important
procedure. However, since the conventional performance evaluation method is an Excel-based manual method, the preparation
procedure is complicated and the versatility is poor. In this paper, we analyze the problems of the existing performance
evaluation system, effectively model the equipment, calculate the missing physical properties, and improve the versatility,
efficiency and accuracy of the performance evaluation through the equipment modeler which performs automatic index
calculation based on this.
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6. ELEP Calculation
1) Total Heat Input to Turbine

QOMS_e | Main Steam Heat Quantity Mealsh 1] MS * HMS /1000
QHRS | Reheat Steam Heat Quantity Wealth 1] MRS * HRS /1000
Clin Total Heat Input to Turhine Wealth 1] OMS + QHRS

2) Total Heat Output from Turbine

QFE #3 Extraction Stearn Heat Mealth 1] TENF MBE ™ TBND HBE / 1000
Q7E # Ewxtraction Steam Heat Mealth 0 [TBMF.M7E*HCR /1000

QBE #5 Extraction Stearn Heat Mealth 0 |TBNF.MBE * TEMD.HEE / 1000
05E #5 Exraction Steam_invole BFPT | Mealh 0 |{TBNF.MSE+TBNF.MBFPY*TBND.HSE/1000
Q4F # Extraction Stearn Heat Mealth 0 |TBMNFM4E*TBEND.H4E/1000
Q3E #3 Estraction Steam Heat Wealth u] TBMFM3E*TEND.H3E/1000
2 #2 Extraction Steam Hest Wealsh u] TBMF.MZE * TBND.H2E / 1000
Q1E # Extraction Stearn Heat Mealth 0 |TBMFMLE * TBMND.HIE / 1000
QCRS | Cold Reheat Steam Heat Mealth 0 |TBMFMCRS * HCR / 1000
QL2 CV Stemn 3rd Leak-off Steam to 58H|  Mealth u] TBMD.MLK2 * HMS /1000
QLk4AD | Cv Stemn 2nd Leak-off Steamto #6H  Mealh u] TBMD.MLIK0 * HMS / 1000

Fig. 13. AEXESymbol W ZZxSymbol.

public static int CellCalc(CalcDataGrid CurGrid, int row, int col, bool calc)

{
string Tip = CurGrid.Rows[row].Cells[col].ToolTipText;// & Z=Symbol 20{27|

ifTip=="") return -2 ;// gt gl=oB 2|
if(CurGrid.Rows[row].Cells[col].Style.BackColor==ColorLightGreen)return 1;//A|At2t2 M 2|E
string[] symArray = SymbolInString(Tip).Split(,") ;// &Z=Symbol 2& ==

for(int i=0 ; i<symArray.Length ; i++)
CalcResult resultV = getSheetValue(CurGrid, symArray[i], col) ;// 2} & Z=Symbol z} ==
Tip = Regex.Replace(Tip, symArray[i], resultVivalue);// & Z=Symbol xp2|0f| £+ cf &5t0f
/ H 25| A MM

oS8T TS S

}
}

Fig. 14. FZ%Symbol HI¥ 44 pseudo FE.

- ParseTree
: SUM(C_fe,H_fe, O _fe,N fe 5 fe A fe) :

¢ fe: 1 68.875 |
~h_fc: :4.985 |

ofe: : 1166
-n_fe: :1.395
s fe: :0.75
-a_fe: :12.335

(@

Fig. 15. (a) ¥ FEAISymbol, (b) AESAESymbol.
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[EEELEP : UEEP-0.87*ELX*(1-0.01*¥)*(1-0.0065*Y) :
E-ueep ! Qio / MLPE * 1000 :
~elx: 0.555556%(15.2-(15.2-19.8)/(800-900)*(800-VAN ) :
-~y 1 (1-(ELEP'-h')}/(h"-h'))*100 :
-y 1 (1-(ELEP'-h")/th"-h'))*100 :

Fig. 16. Symbolo] ETHE ¢4H2]9] o,

public string Calculate(string text)
(
{
string backup = text
Expression ex = new Expression(text);// A|AHAl 24 22§ A
ex.EvaluateFunction += delegate(string name, FunctionArgs args)// Al At 7% o

double sum=0
if(name == "sum")// G4 A At &

for(inti=0; i <args.Parameters.Length ; i++)
sum += Convert ToDouble(args.Parameters(i].Evaluate()) ;
args.Result = sum

else if(name=="pmt_ssatempct")// PMT Util A4t 15

double argl = Convert.ToDouble(args.Parametars[0].Evaluate()
args.Result = PMT_SeaTempCTiargl);

else// Steam Table A At 15

MethodInfo minfo = typeof(SteamTable).GetMethod(“part"+name);
if(minfo==null) return ;

Parameterinfo(] parameters = minfo.GetParameters()

SteamTable StmTable = new SteamTable(),
if(parameters.Length==3)

object[] param = nsw object[args.Paramst

= Convert.ToDouble(args.Parame I 2jo|g#1
param(1] = Convert.ToDouble(args.Parame oj2po|g#2
param(2] = Convert.Tolnt16(args.Paramete 20| Ef#3

args.Result = (double)minfo.Invoke(StmTable, param)
s

Bl

=)
|

}

returntext ;// A At Z

Fig. 17. Symbol A4t pseudo FE.

Table 8. Symbol &% Level [5]
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Fig. 18. Symbol = A4t SEL [2].

Table 9. Symbol HHa ALF oAl

3) LP Turbine Exhaust Expansion Line End Poif 2
in_aout My | LP Turbine Heat to Condenser Mcalh |2 | 867,687 | 888.912 [ Qin - Qout + QLKLPC 888912
"MLPE ‘ LP Turbine Exhaust Steam Flow kgh |2 | 1579432 | 1581278 [MLPE 1481278
UEEP LPE Used Energy End Point kealikg| 2 | 562023 | 562149 [Qin_Qout*1000 / MLPE 562.149
ELEP LPE Estimated ELEP_Manual input |kcalikg| 2 | 557.590 | 557 708 [rees— 1 rnesmes-tiee o mew ey 557.708

fl 2
’ PLPE JLP Turbine Exhaust Steam Pressure | kg/af |2 | 005180 | 0.05180 |ENT PHW 0.05180
H PE Saturated Water Enthalpy kealkg|2 | 33.19| 3319 [StmPQH(PLPE.0.6) 3319
h" PE Saturated Steam Enthalpy kealkg|2 | 61175 | 61175 |StmPQH(PLPE 1,6) 61175
Y LPE Steam Moisture % [2]| 936| 934 |(1-{ELEP-N)/(A"H)"100 934
Vs ILPE Saturated Steam Specific Volumd m/kg |2 | 27.77 | 27.17 |StmPQV(PLPE16) 2177
ANN LPE Stage Annulus Area w 2| 5480| 54.60 [anne 54.80
1 VAN_ms LPE Stage Annulus Velocity misec |2 | 20151| 20179 |MLPE'(1-Y/100)"VSA3600°ANN) 20179
\ VAN_fts J/| LPE Stage Annulus Velosity fsec [2 | 661.130 | 662.050 [VAN_ms/0.3048 652,050
W EXC o ff [LPTubine Exhaust Loss at Cuve |kcallkg|2 | 59944 | 59044 [1/18° 1079 59944
"W ELEP & [ LPE Expansion Line End Point kealkg |2 | 557.590 | 557.708 |ueer -0s7 - ELx= (100 = 0= (1-000ss+n) |557.708
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nit  Digit 4/6417] 01 044 OHA 061 OHA 114y OHA
L[ o 0 o ] 0 3

420023 4. 448014 431771 430196
2. m 731 731
4807 4. 4550 378 2435
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005081 008145 0.03617
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Boiler Bifeomn TEN)

o ' ojaTm  9ssErs  wam
I ::‘.: el Total Heat lpot
v : ety o T
Boiler Agrom €60}
o M BN2E sean kem 1049655 | 1004853 | mcal
v asan | amie x B 7954 B4GED  kgca  Tolal Heat Absorption Rate
o T
¢ a0 TN kg s CZ
M 1545031071 | 1501666 kg
h A 9 gk
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@) Total Heat Absorption Rate
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