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•  LF01 from PEGASUS 

 

•  Pump Spec. from e-BOM 

 
 

•  Heat Exchanger Spec. from e-BOM 

 
 

•  Filter Spec. from e-BOM 

 
 

•  Pressure Regulating Valve Spec. from e-BOM 

Design Input/Purchased Equipment  



LF01 

• Enter PEGASUS  
 
• Enter open project 
 

• Click search and enter Order No. (ex. 270T670)  
 

• Click Steam Turbine Design  
 
• Enter Engineering/Drafting Instructions 
  

• Remove Initials if any   
 

• Change Status to View and Close 
 

• Enter Activity as LF01 and press enter 
 

• Find required inputs/information   



•   Enter e-BOM 
 

•   Go to search By BOM 
 

•   Enter Unit No. (ex. MPL-270T670) 
 

•   Enter MLI as PR20 and press Search tab   
•   Open PR20 Ordering drawing Hyd & LO 
 

•   Enter Oil/Hydraulic tank (hardware) 
 

•   Enter Lube Oil 
 

•   Open Main Lube Oil Pump#1 & #2 Spec. in DART 
 

•   Open Pump DC Lube Oil emergency Spec. in DART 
 

•   Open Pump DC Seal Oil emergency Spec. in DART 

Pump Specs 



•   Enter e-BOM 
  

•   Go to search By BOM 
  

•   Enter Unit No. (ex. MPL-270T670) 
  

•   Enter MLI as PR20 and press Search tab 
   

•   Open PR20 Ordering drawing Hyd & LO 
 
 

•   Enter Oil/Hydraulic tank (hardware) 
 
 

•   Enter Lube Oil 
 
 

•   Open Lube Oil Heat Exchanger 1 &2 Spec. in DART 

 

Heat Exchanger Spec 



•   Enter e-BOM 
  

•   Go to search By BOM 
  

•   Enter Unit No. (ex. MPL-270T670) 
  

•   Enter MLI as PR20 and press Search tab 
   

•   Open PR20 Ordering drawing Hyd & LO 
 
 

•   Enter Oil/Hydraulic tank (hardware) 
 
 

•   Enter Lube Oil 
 
 

•   Open Filter Housing Lube Oil Spec. in DART 

 

Filter Spec 



•   Enter e-BOM 
  

•   Go to search By BOM 
  

•   Enter Unit No. (ex. MPL-270T670) 
  

•   Enter MLI as PR20 and press Search tab 
   

•   Open PR20 Ordering drawing Hyd & LO 
 
 

•   Enter Oil/Hydraulic tank (hardware) 
 
 

•   Enter Lube Oil 
 
 

•   Open Valve Pressure Regulating Spec. in DART 

Pressure Regulating Valve FV-17 



•   Enter e-BOM 
  

•   Go to search By BOM 
  

•   Enter Unit No. (ex. MPL-270T670) 
  

•   Enter MLI as PR20 and press Search tab 
   

•   Open PR20 Ordering drawing Hyd & LO 
  

•   Enter Oil/Hydraulic tank (hardware) 
  

•   Enter Lube Oil  
 

•   Open Pressure Switches Spec. in DART 

      In general w/Seal Oil PS 266A/B are at 95 decreasing 

                      w/o Seal Oil PS 266A/B are at 50 decreasing 

 

Pressure Switches Spec 



Analysis 

• Check pump flow:  

                       Pump Spec. Vs LF01 

 

• Check HE flow:  

                       Heat Exchanger Spec Vs LF01 

 

• Check Filter Flow:  

                       Filter Spec Vs LF01 

 

• Check Orifice size with Heat Exchanger in 

Parallel and pressure drop across orifice: 

                       Require calculation 

 



270T670 



•    One AC Pump running  
 

•    EBOP & ESOP started automatically 
 

•    Low Seal Oil pressure   
 

•    Low  LO header before bearing header pressure regulator 
 

•    Low pressure at Front End Standard  
 
•    FV-17 Pressure Regulating Valve 100% open 

PAC Case 



•   FV Valve 100% open 

•   Orifice parallel to FV-17 Valve is 1.125 in. dia 

•   Pressure drop across HE is 18 psig @ actual flow 

 

•   Total flow from A.C pump is 1033 GPM 

 

•   Max designed dp across HE is 12 psig @ rated flow 

 

•   Max designed dp across Filter is 15 psig @ rated flow 

 

•   Designed Seal Oil flow is 103 GMP 

 

•   Designed Lube Oil flow is 930 GPM 

 

•   Min. required Pressure at front end standard is 25 psi during 

    AC pump operation & 12 psi during DC pump operation 

Control Factors 



P & ID  



Pump Curve 



Pump Data Sheet 



DETERMINE THE TOTAL FLOW RATE OF THE SYSTEM

For AC Pumps GPM Heat load BTU/hr

FLOW W/O SEAL OIL 846 HEAT LOAD (BTU/HR) 6748435.2

SEAL OIL FLOW 103.1 HEAT LOAD WITH MARGIN 7423278.72

COMBINED FLOW 949.1 MARGIN : 10

FLOW W/ 10% NO SEAL 930.6

FLOW W/ 10% + SEAL 1033.7 Pressure Requirements  P (psig)

H2 Gas pressure 60

For DC Pumps GPM Seal oil Differential pressure 5

DC EMERGENCY FLOW 617.58 Height from pump to centerline 15

DC EMG + 10% 679.338 HSF supply pipe losses 5

DC EMG + 10% + DCseal 823.038 Margin 10

For DC situation: 95

Cooler loss 12

Filter loss 15

Pressure Control Valve 4

Check valves 4

For AC situation 130

LF01   



Heat Exchanger Data Sheet 



Filter Data Sheet 



Orifice Calculating Sheet  

ORIFICE PLATE SIZING FOR LIQUID FLOW

Tung and Mikasinovic, Chemical Engineering, Dec 12, 1983 p 69

K vs beta correlation by JNS

Find orifice size Find pressure drop

Input Da ta

Flow rate USgpm 173 Flow rate USgpm 1270

Fluid SG 0.86 Fluid SG 0.86

Pipe ID in 4 Pipe ID in 8

Press. drop psi 43 Orifice dia in 6.22

Result

Orifice dia in 1.126 Press. drop psi 2

Calcs Vel fps 4.405 Vel fps 8.085

Density pcf 53.66 Density pcf 53.66

Press drop psf 6192 beta 0.778

K 383 k 5

beta 0.282 Press drop psf 265



Control Valve Calc.  



Calculations 

•   HE rated flow range is 801 to 850 GPM 
 

•   Filter rated flow range is 0 to 750 GPM 
 

•   AC pump # 1 discharge pressure @ 1033 GPM= 335 ft or 125 psi 
 

•   Pressure after Filter #1 = 125 – 18 –15 – 4  = 88 psi 
 

•   Upstream pressure of FV-17 = 88 psi 
 

•   Required Downstream pressure of FV-17 = 25 + 15 + 5  = 45 psi  
 

•   Pressure drop across FV-17 Valve =  88 – 45 = 43 psi 
 

•   Calculated flow through Orifice @ 43 psi =  173 GPM 
 

•   Flow through FV-17 Valve @ = 930 – 173 = 757 GPM 



•   Cv = Q/ SQRT(dp/G)  

•   Cv = Flow Coefficient   

•   Q = Flow rate GPM 

•   dp = Pressure drop across FV-17 psi 

•   G = Specific Gravity of Oil  

•   Cv of 4 in. FV-17 Valve = 107 
 

•   % of FV-17 Valve open = 90% 

 
Conclusion 

•   Pump, HE and Filter are not rated for the actual flow  
 

•   Check Pressure Setting of PS266A/B 

Calculations 



Revised Calculations-1   

•   AC pump # 1 discharge pressure @ 1033 GPM= 335 ft or 125 psi 
 

•   Pressure after Filter # 1 = 125 – 12 –15 – 4  = 94 psi 
 

•   Upstream pressure of FV-17 = 94 psi 
 

•   Required downstream pressure of FV-17 = 25 + 15 + 5  = 45 psi  
 

•   Pressure drop across FV-17 Valve = 94 – 45 = 49 psi 
 

•   Lube Oil Flow = 930 GPM 
 

•   Flow through Orifice = 0.5* 930 = 465 GPM  

•   Assume 50%- 50% flow split among orifice and FV-17 Valve (can 

be between 40% - 60%)    
 

•   Calculated Orifice dia. @ 49 psi =  1.73 in.  
 

•   Flow through FV-17 Valve @ 49 psi = 930 – 465 = 465 



•   Cv = Q/ SQRT(dp/G)  

•   Cv = Flow Coefficient  

•   Q = Flow rate GPM 

•   dp = Pressure drop across FV-17 psi 

•   G = Specific Gravity of Oil  

•   Cv of 4 in. FV-17 Valve @ = 62 
 

•   % of FV-17 Valve open @ = 45.5% 

 
Conclusion 

•  Change the Orifice dia. 
 
•  Increase HE Plates 
 
•  Change pressure settings for PS 266A/B or change pressure switch of low 
    dead band. 
 

Revised Calculations-1 



270T691 



•  Total designed flow from A.C pump is 315 GPM 

•  Following observation were made on TG @ 80-85 deg F Oil 

•  FV Valve 100% open 

•  AC Pump # 1 : 22 psig @ Front End Standard & 39 psig @ PT-270 

•  AC Pump # 1 & 2 : 28 psig @ Front End Standard & 47 psig @ PT-270 

•  DC Pump : 11 psig @ Front End Standard & 25 psig @ PT-270 

•  Bearing # 1 Orifice size: not available  

•  Bearing # 2 Orifice size : 0.813 X 3 

•  Bearing # 3 Orifice size : 0.266 X 5 

•  Bearing # 4 Orifice size : 0.266 X 5 

PAC Case 



P & ID  

 No Emergency         
Seal Oil Pump  



Pump Curve  



Pump Data Sheet 



DETERMINE THE TOTAL FLOW RATE OF THE SYSTEM

For AC Pumps GPM Heat load BTU/hr

FLOW W/O SEAL OIL 287 HEAT LOAD (BTU/HR) 2124254.4

SEAL OIL FLOW 0 HEAT LOAD WITH MARGIN 2336679.84

COMBINED FLOW 287 MARGIN : 10

FLOW W/ 10% NO SEAL 315.7

FLOW W/ 10% + SEAL 315.7 AIR COOLED GENERATOR

Pressure Requirements  P (psig)

For DC Pumps GPM Bearing Header pressure 25

DC EMERGENCY FLOW 209.51 Height from pump to centerline 15

DC EMG + 10% 230.461 Margin 10

DC EMG + 10% + DCseal 230.461

For DC situation: 50

Cooler loss 12

Filter loss 15

Pressure Control Valve 4

Check valve losses 4

For AC situation 85

LF01  



ORIFICE PLATE SIZING FOR LIQUID FLOW

Tung and Mikasinovic, Chemical Engineering, Dec 12, 1983 p 69

K vs beta correlation by JNS

Find orifice size Find pressure drop

Input Da ta

Flow rate USgpm 83 Flow rate USgpm 1270

Fluid SG 0.86 Fluid SG 0.86

Pipe ID in 4 Pipe ID in 8

Press. drop psi 10 Orifice dia in 6.22

Result

Orifice dia in 1.124 Press. drop psi 2

Calcs Vel fps 2.114 Vel fps 8.085

Density pcf 53.66 Density pcf 53.66

Press drop psf 1440 beta 0.778

K 387 k 5

beta 0.281 Press drop psf 265

Orifice Calculating Sheet  



Control Valve Calc  



•   AC Pump flow is 315 GPM 
 

•   Seal Oil flow is 0 GPM 
 

•   Orifice parallel to FV-17 Valve dia is 1.125 in.  
 

•   Max designed dp across HE is 12 psi @ rated flow 
 

•   Max designed dp across Filter is 15 psi @ rated flow 
 

•   Max designed dp across Check Valves is 4 psi 

 

•   Min. required Pressure at Front End Standard is 25 psi     

     during AC Pump operation & 12 psi during DC Pump operation 

 

 

Control Factors 



•   HE flow range is 651 to 715 GPM 
 

•   Filter flow range is 0 to 700 GPM 

 

•   AC Pump discharge pressure is 86 psi. 
 

•   Upstream pressure of FV-17 = 86 - 12 - 15 – 4 = 55 psi. 
 

•   Required downstream pressure of FV-17 = 25 + 5 + 15 = 45 psi 
 

•   Downstream pressure of FV-17 = 45 psi 
 

•   Pressure drop across FV-17 = 55 – 45 = 10 psi  
 

•   Flow through Orifice @ 10 psi =  83 GPM 
 

•   Flow through FV-17 = 315 – 79 = 232 GPM 

 

 

Calculations 



•   Cv = Q/ SQRT(dp/G)  

•   Cv = Flow Coefficient   

•   Q = Flow rate GPM 

•   dp = Pressure drop across FV-17 psi 

•   G = Specific Gravity of Oil  

•   Cv of 4 in. FV-17 @ 232 GPM = 68  

•   % of FV-17 Valve open @ 232 GPM = 53 % 

 

Calculations 



Conclusion 
•   Pump is good 
 

•   Heat Exchanger is good  
 

•   Filter is good 
 

•   Orifice dia. is good 
 

•   LUBE OIL system is good 
 

•   Problem is not on our skid (Orifice in Bearing # 1 missing) 
  


