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Annex B 
(informative) 

 
Nomenclature for rotary-type positive-displacement compressors 

Figures B.1 and B.2 give the general nomenclature. Figures B.3 to B.6 are related to the vibration- and the 
temperature-probe mounting. 
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Key 

A inlet 
B outlet 

1 casing 5 radial/thrust bearing 
2 male rotor 6 timing gear 
3 female rotor 7 end cover 
4 shaft seal 8 drive shaft 

Figure B.1 — Sections through dry screw compressor 
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Key 

A inlet 
B outlet 

1 casing 6 shaft seal 
2 male rotor 7 hydraulic thrust compensating piston 
3 female rotor 8 capacity-control slide valve 
4 radial bearing 9 double-acting hydraulic piston 
5 thrust bearing 

Figure B.2 — Sections through flooded screw compressor 
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Key 

1 vibration probe 
2 shaft journal 
3 probe holder 

Figure B.3 — Arrangement of radial-vibration probe 

Key 

1 vibration probe 
2 shaft journal 
3 probe holder 

Figure B.4 — Arrangement of axial-vibration probe 

 

Accessed by account: Purdue University Libraries | Date: Sat May 16 15:30:43 2020 | IP address: 77.111.247.90



96 ROTARY-TYPE POSITIVE DISPLACEMENT COMPRESSORS FOR PETROLEUM, PETROCHEMICAL AND NATURAL GAS INDUSTRIES 

 

Key 

1 temperature probe 
2 bearing 
3 bearing housing 

Figure B.5 — Arrangement of radial-bearing temperature probe 

Key 

1 temperature probe 
2 thrust bearing 
3 compressor rotor centreline 

NOTE Alternative arrangement can include an embedded resistance temperature detector (RTD) or thermocouple. 

Figure B.6 — Arrangement of thrust-bearing temperature probe 
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Annex C 
(normative) 

 
Forces and moments 

C.1 General 

As a minimum, the compressor shall be designed to withstand external forces and moments on each nozzle as 
tabulated in Tables C.1 and C.2. The vendor shall furnish the allowable forces and moments for each nozzle in 
tabular form. 

These values of allowable forces and moments pertain to the compressor structure only. They do not pertain to 
the forces and moments in the connecting pipes, flanges and flange bolting, which shall not exceed the allowable 
stress specified by applicable codes and regulatory bodies. 

Loads may be increased by mutual agreement between the purchaser and vendor; however, it is recommended 
that expected operating loads be minimized. 

For nozzle sizes not given in Tables C.1 and C.2, the allowable forces and moments shall be agreed between the 
purchaser and vendor. 

Table C.1 — Allowable forces 

Force 
N 

Nozzle nominal size DN 

100 150 200 250 300 350 400 450 500 

Fx 1 368 2 094 2 815 3 328 3 960 4 908 5 772 6 492 6 182 

Fy 3 434 5 253 7 052 8 349 9 938 12 294 14 455 16 269 15 490 

Fz 2 336 3 383 4 527 5 178 5 992 6 662 7 492 8 499 8 270 

Fr 4 373 6 590 8 841 10 373 12 261 14 819 17 274 19 469 18 615 

Force 
lbf 

Nozzle nominal size NPS 

4 6 8 10 12 14 16 18 20 

Fx 308 471 633 748 890 1103 1297 1 460 1 390 

Fy 772 1 181 1 585 1 877 2 234 2 764 3 250 3 657 3 482 

Fz 525 761 1 018 1 164 1 347 1 498 1 684 1 911 1 859 

Fr 983 1 482 1 987 2 332 2 756 3 331 3 883 4 377 4 185 

NOTE Nozzle nominal size DN is expressed in millimetres, nozzle nominal size NPS is expressed in inches. 
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Table C.2 — Allowable moments 

Moment 
N·m 

Nozzle nominal size DN 

100 150 200 250 300 350 400 450 500 

Mx 2 069 2 754 3 672 4 212 5 097 6 232 7 316 9 605 9 191 

My 1 253 2 126 2 836 3 648 4 190 5 656 6 781 7 153 6 762 

Mz 1 253 1 698 2 264 2 814 3 334 4 491 5 450 7 153 6 762 

Mr 2 724 3 871 5 163 6 242 7 393 9 539 11 367 13 949 13 264 

Moment 
ft·lbf 

Nozzle nominal size NPS 

4 6 8 10 12 14 16 18 20 

Mx 1 526 2 031 2 709 3 107 3 759 4 597 5 396 7 084 6 779 

My 924 1 568 2 091 2 691 3 090 4 171 5 001 5 275 4 988 

Mz 924 1 252 1 670 2 076 2 459 3 312 4 020 5 275 4 988 

Mr 2 009 2 855 3 808 4 604 5 453 7 036 8 384 10 288 9 783 

NOTE Nozzle nominal size DN is expressed in millimetres, nozzle nominal size NPS is expressed in inches. 

C.2 Equations 

The x, y and z axes are defined in Figure C.1. 

Key 

1 drive end 
2 axes parallel to compressor shaft 
3 vertical axes 

Figure C.1 — Definition of axes 
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The resultant force, Fr, is given by Equation (C.1): 

2 2 2
r x y zF F F F= + +  (C.1) 

where Fx, Fy and Fz are the force components along the x-, the y- and the z-axis, respectively. 

The resultant moment, Mr , is given by Equation (C.2): 

2 2 2
r x y zM M M M= + +  (C.2) 

where Mx, My and Mz are the moments around the x-, the y- and the z-axis, respectively. 
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Annex D 
(normative) 

 
Procedure for determination of residual unbalance 

D.1 Scope 

This annex describes the procedure used to determine residual unbalance in machine rotors. Although some 
balancing machines may be set up to read out the exact amount of unbalance, the calibration can be in error. The 
only sure method of determining is to test the rotor with a known amount of unbalance. 

D.2 Definition 

Residual unbalance is the amount of unbalance remaining in a rotor after balancing. Unless otherwise specified, 
residual unbalance shall be expressed in gram·millimetres or ounce·inches. 

D.3 Maximum allowable residual unbalance 

D.3.1 The maximum allowable residual unbalance per plane shall be calculated in accordance with 5.7.3.1 or 
5.7.3.3. 

D.3.2 If the actual static load on each journal is not known, assume that the total rotor mass is equally 
supported by the bearings. For example, a two-bearing rotor with a mass of 2 720 kg (6 000 lb) is assumed to 
impose a mass of 1 360 kg (3 000 lb) on each journal. 

D.4 Residual unbalance check 

D.4.1 General 

D.4.1.1 When the balancing machine readings indicate that the rotor has been balanced within the specified 
tolerance, a residual unbalance check shall be performed before the rotor is removed from the balancing machine. 

D.4.1.2 To check the residual unbalance, a known trial mass is attached to the rotor sequentially on each 
lobe and at the same radius [i.e. the same moment (gram·millimetres)]. The check is run at each correction plane 
and the readings in each plane are tabulated and plotted on the polar graph using the procedure specified in 
D.4.2. 

NOTE The number of weights is equal to the number of lobes on the rotor. 

D.4.2 Procedure 

D.4.2.1 Select a trial mass and radius that are equivalent to between one and two times the maximum 
allowable residual unbalance [e.g. if Umax is 488,4 g·mm (0,678 oz·in), the trial weight should cause 488,4g·mm to 
976,8 g·mm (0,678 oz·in to 1,356 oz·in) of unbalance]. This trial mass and radius shall be sufficient so that the 
resulting plot in D.4.2.5 encompasses the origin of the polar plot (refer to Figures D.1 through D.6). 
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D.4.2.2 Starting at the last known heavy spot, mark off the radial position on each lobe. Add the trial mass 
near the last known heavy spot for that plane. Verify that the balance machine is responding and is within the 
range and the graph selected for taking the residual unbalance check. 

D.4.2.3 Verify that the balancing machine is responding reasonably (i.e. no faulty sensors or displays). For 
example, if the trial mass is added to the last known heavy spot, the first meter reading should be at least twice as 
much as the last reading taken before the trial mass was added. Little or no meter reading generally indicates that 
the rotor was not balanced to the correct tolerance, the balancing machine was not sensitive enough or that a 
balancing machine fault exists (i.e. a faulty pickup). Whatever the error, it shall be corrected before proceeding 
with the residual check. 

D.4.2.4 Remove the trial mass and attach it to each of the trial positions in turn (that is, 60°, 120°, 180°, 240° 
and 300° from the initial trial mass position for a six-lobe rotor). Repeat the initial position as a check for 
repeatability on the residual unbalance worksheet. All verification shall be performed using only one sensitivity 
range on the balance machine. 

D.4.2.5 Plot the balancing-machine amplitude readout versus angular location of trial mass (NOT balancing-
machine phase angle) on the polar-plot worksheet for residual unbalance and calculate the amount of residual 
unbalance (refer to work sheets, Figures D.4 and D.6). The maximum reading occurs when the trial weight is 
placed at the rotor’s remaining heavy spot; the minimum reading occurs when the trial weight is placed opposite 
the rotor’s heavy spot (light spot). The plotted readings should form an approximate circle around the origin of the 
polar chart. The balance machine angular location readout should approximate the location of the trial weight. The 
maximum deviation (highest reading) is the heavy spot (represents the plane of the residual unbalance). Blank 
work sheets are given in Figures D.1 and D.2. 

D.4.2.6 Repeat the steps described in D.4.2.1 through D.4.2.5 for each balance plane. If the specified 
maximum allowable residual unbalance has been exceeded in any balance plane, the rotor shall be balanced 
more precisely and checked again. If a balance correction is made in any balance plane, then the residual 
unbalance check shall be repeated in all balance planes. 
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Customer:    
Job / Project Number:    
OEM equipment S/N:    
Rotor identification number:    
Repair purchase order number:    
Vendor job number:    
Correction plane (left or right) – use sketch  plane  
 

Balancing speed   rev/min   
Maximum rotor operating speed, N   rev/min   
Static journal mass, W, closest to this correction plane   kg  lb 
Trial mass radius, R, the radius at which the trial mass is placed   mm  in 
 

Calculate maximum allowable residual unbalance, Umax, as per 5.7.3.1 or 5.7.3.3:      
SI units: Umax = 6 350 × W = 6 350 ×  =  g·mm   
 N        
USC units: Umax = 4 × W = 4 ×  =  oz·in   
 N        
Calculate the trial unbalance, UT:      

Trial unbalance, UT, is between Umax and 2 × Umax Umax to 2 × Umax (Selected multiplier is)  

   SI units:   to  =  g·mm  
   USC units:   to  =  oz·in  
Calculate the trial mass, WT:      

Trial mass, WT = 
UT 

= 
 g·mm or 

 oz·in 
= 

 g or  
R  mm  in  oz  

Conversion information:          
 1 kg = 2.204 6 lbs 1 oz = 28,345 g      
             
Obtain the test data and complete the table:        
           

Position Trial mass angular 
location on rotor 

Balancing mach readout      
Amplitude 

g 
Phase angle 

degrees 
 Sketch the rotor configuration: 

Rotor sketch 
1 0°    

 

2 60°    
3 120°    
4 180°    
5 240°    
6 300°    Left 

plane 
 Right 

plane Repeat 1 0°     
             

Procedure:        HALF KEYS USED FOR ROTOR BALANCING 
Step 1: Plot the balancing machine amplitude versus trial mass angular 

rotation on the polar chart (Figure D.2) such that the largest and 
smallest values fit. 

 (add sketch for clarity if necessary) 
  Location Mass 
    
Step 2: The points located on the polar chart should closely approximate a 

circle. If they do not, then it is probable that the recorded data are in 
error and the test should be repeated. 

   
    
    
Step 3: Determine the maximum and minimum balancing amplitude readings.    
Step 4: Using the worksheet (Figure D.2), determine the Y and Z values 

required for the residual unbalance calculation. 
   

    
Step 5: Using the worksheet (Figure D.2), calculate the residual unbalance 

remaining in the rotor. 
      

       
Step 6: Verify that the determined residual unbalance is equal to or less than 

the maximum allowable residual unbalance, Umax. 
      

       
Notes:             
1) The trial mass angular location should be referenced to a keyway or some other permanent marking on the rotor. The preferred 

location is the once-per-revolution mark (for the phase reference transducer). 
2) The balancing machine amplitude readout for the repeat of 1 should be the same as position 1, indicating repeatability. 
3) A primary source of error is not maintaining the same radius for each trial mass location. 
             

Balanced by:  Date  Approved by:  Date  

Figure D.1 — Residual unbalance worksheet 
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Customer:    
Job / Project Number:    
OEM equipment S/N:    
Rotor identification number:    
Repair purchase order number:    
Vendor job number:    
Correction plane (left or right) – use sketch   plane 
 
 Residual unbalance polar plot  
   
 

 

 

       
Rotor rotation:  CCW Phase is laid out:  CCW  
   CW    CW  
Calculate Y and Z values:        
Maximum amplitude value is:  g Minimum amplitude value is:  g 

 oz  oz 
Y = (maximum – minimum) / 2 = (  −  ) / 2 =  g   (oz) 
Z = (maximum + minimum) / 2 = (  +  ) / 2 =  g   (oz) 
Residual unbalance left in rotor =       
 UT × Y / Z    
SI units  ×  /  =  g·mm 
USC units  ×  /  =  oz·in 
 
Allowable unbalance tolerance = Umax =  g·mm  oz·in  

 
RESULT: Residual unbalance left in rotor is equal to or less than the allowable unbalance tolerance? 
     PASS  FAIL  
 
  As received  Final  Other:  
 
Balanced by:  Date  Approved by:  Date  

Figure D.2 — Polar-plot worksheet for residual unbalance 

 

Accessed by account: Purdue University Libraries | Date: Sat May 16 15:30:43 2020 | IP address: 77.111.247.90



104 ROTARY-TYPE POSITIVE DISPLACEMENT COMPRESSORS FOR PETROLEUM, PETROCHEMICAL AND NATURAL GAS INDUSTRIES 

 

Customer: ABC Refining Co.   
Job / Project Number: 00 - 1234   
OEM equipment S/N: C – 1234   
Rotor identification number: 1234 C 4320   
Repair purchase order number: PO 12345678   
Vendor job number: Shop – 00 – 1234   
Correction plane (left or right) – use sketch Left plane  
 

Balancing speed  800 rev/min   
Maximum rotor operating speed, N  6900 rev/min   
Static journal mass, W, closest to this correction plane  530,7 kg 1170 lb 
Trial mass radius, R, the radius at which the trial mass is placed  381 mm 15 in 
 

Calculate maximum allowable residual unbalance, Umax, as per 5.7.3.1 or 5.7.3.3:      

SI units: Umax = 6 350 × W = 6 350 × 530,7 = 488,4 g·mm   
 N  6 900      
USC units: Umax = 4 × W = 4 × 1 170 = 0.678 oz·in   
 N  6 900      
Calculate the trial unbalance, UT:      

Trial unbalance, UT, is between Umax and 2 × Umax Umax to 2 × Umax (Selected multiplier is) 1,6 
   SI units:  488,4 to 976,8 = 781,4 g·mm  
   USC units:  0.678 to 1.356 = 1.085 oz·in  
Calculate the trial mass, WT:      

Trial mass, WT = 
UT 

= 
781,4 g·mm or 

1.085 oz·in 
= 

2,051 g    or  
R 381 mm 15 in 0.0723 oz  

Conversion information:          
 1 kg = 2.204 6 lbs 1 oz = 28,345 g      
             
Obtain the test data and complete the table:        
           

Position Trial mass angular 
location on rotor 

Balancing mach readout      
Amplitude 

g 
Phase angle 

degrees 
 Sketch the rotor configuration: 

Rotor sketch 
1 0 ° 1,60 358  

 

2 60 ° 1,11 59  
3 120 ° 1,58 123  
4 180 ° 2,21 182  
5 240 ° 3,00 241  
6 300 ° 2,30 301  Left 

plane 
 Right 

plane Repeat 1 0 ° 1,58 359   
             

Procedure:        HALF KEYS USED FOR ROTOR BALANCING 
Step 1: Plot the balancing machine amplitude versus trial mass angular 

rotation on the polar chart (Figure D.2) such that the largest and 
smallest values fit. 

 (add sketch for clarity if necessary) 
  Location Mass 
    
Step 2: The points located on the polar chart should closely approximate a 

circle. If they do not, then it is probable that the recorded data are in 
error and the test should be repeated. 

   
    
    
Step 3: Determine the maximum and minimum balancing amplitude readings.    
Step 4: Using the worksheet (Figure D.2), determine the Y and Z values 

required for the residual unbalance calculation. 
   

    
Step 5: Using the worksheet (Figure D.2), calculate the residual unbalance 

remaining in the rotor. 
      

       
Step 6: Verify that the determined residual unbalance is equal to or less than 

the maximum allowable residual unbalance, Umax. 
      

       
Notes:             
1) The trial mass angular location should be referenced to a keyway or some other permanent marking on the rotor. The preferred 

location is the once-per-revolution mark (for the phase reference transducer). 
2) The balancing machine amplitude readout for the repeat of 1 should be the same as position 1, indicating repeatability. 
3) A primary source of error is not maintaining the same radius for each trial mass location. 
             

Balanced by:  Date  Approved by:  Date  

Figure D.3 — Sample residual unbalance worksheet — Left plane 
These are merely examples for illustration purposes only. Each company should develop its own approach. They are not to be considered 
exclusive or exhaustive in nature. API makes no warranties, express or implied for reliance on or any omissions from the information contained 
in this document. 
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Customer:  ABC Refining Co.  
Job / Project Number:  00 – 1234  
OEM equipment S/N:  C – 1234  
Rotor identification number:  1234 – C – 4320  
Repair purchase order number:  PO 12345678  
Vendor job number:  Shop – 00 – 1234  
Correction plane (left or right) – use sketch  Left plane 
 
 Residual unbalance polar plot  
   
 

 

 

 
Rotor rotation: X CCW Phase is laid out:  CCW  
   CW   X CW  
Calculate Y and Z values:        
Maximum amplitude value is: 3,00 g Minimum amplitude value is: 1,11 g 
Y = (maximum − minimum) / 2 = ( 3,00 − 1,11 ) / 2 = 0,95 g 
Z = (maximum + minimum) / 2 = ( 3,00 + 1,11 ) / 2 = 2,06 g 
 
Residual unbalance left in rotor =       
 UT x Y / Z    
SI units 781 x 0,95 / 2,06 = 359,3 g·mm 
USC units 1.085 x 0.034 / 0.073 = 0.505 oz·in 
 
Allowable unbalance tolerance = Umax = 488,4 g·mm 0.678 oz·in  

 
RESULT: Residual unbalance left in rotor is equal to or less than the allowable unbalance tolerance? 
    X PASS  FAIL  
 
  As received  Final X Other: w/o trim hardware 
 
Balanced by: CJ, TR *& RC Date 5/24/2000 Approved by: CC Date 5/24/2000

Figure D.4 — Sample polar-plot worksheet for residual unbalance — Left plane 

These are merely examples for illustration purposes only. Each company should develop its own approach. They are not to be considered 
exclusive or exhaustive in nature. API makes no warranties, express or implied for reliance on or any omissions from the information contained 
in this document. 
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Customer: ABC Refining Co.   
Job / Project Number: 00 - 1234   
OEM equipment S/N: C – 1234   
Rotor identification number: 1234 C 4320   
Repair purchase order number: PO 12345678   
Vendor job number: Shop – 00 – 1234   
Correction plane (left or right) – use sketch Right plane  
 

Balancing speed  800 rev/min   
Maximum rotor operating speed, N  6900 rev/min   
Static journal mass, W, closest to this correction plane  571,5 kg 1260 lb 
Trial mass radius, R, the radius at which the trial mass is placed  203 mm 8 in 
 

Calculate maximum allowable residual unbalance, Umax, as per 5.7.3.1 or 5.7.3.3:      
SI units: Umax = 6 350 × W = 6 350 × 571,5 = 525,9 g·mm   
 N  6900      
          
USCunits: Umax = 4 × W = 4 × 1260 = 0.730 oz·in   
 (N)  6900      
Calculate the trial unbalance, UT:      

Trial unbalance, UT, is between Umax and 2 × Umax Umax to 2 × Umax (Selected multiplier is) 1,6 
   SI units:  525,9 to 1051,9 = 841,5 g·mm  
   USC units:  0.730 to 1.461 = 1.168 oz·in  
Calculate the trial mass (WT):      

Trial mass (WT) = 
UT 

= 
841,5 g·mm or 

1.168 oz·in = 
4,14 g    or  

R 203 mm 8 in 0.146 oz  
Conversion information:          
 1 kg = 2.204 6 lbs 1 oz = 28,345 g      
             
Obtain the test data and complete the table:        
           

Position Trial mass angular 
location on rotor 

Balancing mach readout      
Amplitude 

g 
Phase angle 

degrees 
 Sketch the rotor configuration: 

Rotor sketch 
1 0 ° 4,60 3  

 

2 60 ° 4,20 58  
3 120 ° 4,70 121  
4 180 ° 5,20 180  
5 240 ° 5,80 235  
6 300 ° 5,10 301  Left 

plane 
 Right 

plane Repeat 1 0 ° 4,60 2   
             

Procedure:        HALF KEYS USED FOR ROTOR BALANCING 
Step 1: Plot the balancing machine amplitude versus trial mass angular 

rotation on the polar chart (Figure D.2) such that the largest and 
smallest values fit. 

 (add sketch for clarity if necessary) 
  Location Mass 
    
Step 2: The points located on the polar chart should closely approximate a 

circle. If they do not, then it is probable that the recorded data are in 
error and the test should be repeated. 

   
    
    
Step 3: Determine the maximum and minimum balancing amplitude readings.    
Step 4: Using the worksheet (Figure D.2), determine the Y and Z values 

required for the residual unbalance calculation. 
   

    
Step 5: Using the worksheet (Figure D.2), calculate the residual unbalance 

remaining in the rotor. 
      

       
Step 6: Verify that the determined residual unbalance is equal to or less than 

the maximum allowable residual unbalance (Umax). 
      

       
Notes:             
1) The trial mass angular location should be referenced to a keyway or some other permanent marking on the rotor. The preferred 

location is the once-per-revolution mark (for the phase reference transducer). 
2) The balancing machine amplitude readout for the repeat of 1 should be the same as position 1, indicating repeatability. 
3) A primary source of error is not maintaining the same radius for each trial mass location. 
             

Balanced by:  Date  Approved by:  Date  

Figure D.5 — Sample residual unbalance worksheet — Right plane 
These are merely examples for illustration purposes only. Each company should develop its own approach. They are not to be considered 
exclusive or exhaustive in nature. API makes no warranties, express or implied for reliance on or any omissions from the information contained 
in this document. 
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Customer:  ABC Refining Co.  
Job / Project Number:  00 – 1234  
OEM equipment S/N:  C – 1234  
Rotor identification number:  1234 – C – 4320  
Repair purchase order number:  PO 12345678  
Vendor job number:  Shop – 00 – 1234  
Correction plane (left or right) – use sketch  Right plane 
 
 Residual unbalance polar plot  
 

 

 

 
Rotor rotation: X CCW Phase is laid out:  CCW  
   CW   X CW  
 
Calculate Y and Z values:        
Maximum amplitude value is: 5,80 g Minimum amplitude value is: 4,20 g 
Y = (maximum − minimum) / 2 = ( 5,80 − 4,20 ) / 2 = 0,8 g 
Z = (maximum + minimum) / 2 = ( 5,80 + 4,20 ) / 2 = 5,0 g 
 
Residual unbalance left in rotor =       
 UT × Y / Z    
SI units 841,5 × 0,8 / 5 = 134,6 g·mm 
USC 1.168 × 0.029 / 0.177 = 0.191 oz·in 
 
Allowable unbalance   =      Umax = 525,9 g·mm 0.730 oz·in  

 
RESULT: Residual unbalance left in rotor is equal to or less than the allowable unbalance tolerance? 
    X PASS  FAIL  
 
  As received  Final X Other: w/o trim hardware 
 
Balanced by: CJ, TR *& RC Date 5/24/2000 Approved by: CC Date 5/24/2000

Figure D.6 — Sample polar-plot worksheet for residual unbalance — Right plane 
These are merely examples for illustration purposes only. Each company should develop its own approach. They are not to be considered 
exclusive or exhaustive in nature. API makes no warranties, express or implied for reliance on or any omissions from the information contained 
in this document. 
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Annex E 
(normative) 

 
Typical schematics for pressurized oil systems for flooded screw 

compressors 

E.1 Requirements for oil systems and oil-system components for flooded and dry screw compressors are 
detailed in 5.10. 

E.2 Schematics for oil systems for dry screw compressors are covered in ISO 10438. 

NOTE For the purposes of this provision, API 614 is equivalent to ISO 10438. 

E.3 Flooded screw compressors incorporate a pressurized reservoir and gas/oil separator(s) in their oil system, 
which results in unique arrangements. Some typical arrangements are presented in this annex. The systems 
illustrated in Figures E.1, E.2 and E.3 may be modified as necessary and as mutually agreed upon by the 
purchaser and the vendor to achieve a system or systems adequate for a particular application. 

E.4 Relief valves are illustrated as angle-type, the most common pattern. A straight-through pattern may be 
used if it is adequate for the required service conditions. 

NOTE The oil separator’s relief valve is shown on the downstream side of the coalescing filter to minimize oil loss during 
system depressurization. 

E.5 The oil separator supplied on an oil-flooded screw compressor skid package is a specialized piece of 
equipment often employing the manufacturer’s proprietary internal design features. It is designed to effectively 
remove the oil entrained in the process-gas stream prior to final process-gas discharge from the package. Oil 
carryover rates should be agreed by the vendor and the purchaser (see 5.10.3.5.2). In some cases, multiple 
stages of oil separation have been employed to achieve lower acceptable oil carryover rates. Typical oil separator 
arrangements are shown in Figures E.4 and E.5. 

Oil separator orientation may be vertical or horizontal. 

E.6 The symbols used on Figures E.1 to E.3 are listed in Table E.1. 

Table E.1 — Symbols used on Figures E.1 to E.3 

P Pressure instrument PI Pressure indicator 

PD Pressure differential instrument PDSLL Pressure differential switch — Very low  

T Temperature instrument TE Temperature element 

L Level instrument TSHH Temperature switch — Very high 
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Key 

System components Gas/oil/cooling-water stream 

1 inlet scrubber A suction gas 
2 strainer B discharge gas and oil 
3 compressor C discharge gas 
4 slide valve D lubrication and seal oil 
5 motor E injection oil 
6 oil separator F control oil 
7 coalescing element G oil recovery 
8 oil pump H relief-valve discharge 
9 pressure control valve   
10 oil cooler   
11 temperature control valve   
12 oil filter   

Figure E.1 — Typical arrangement 1 
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Key 

System components Gas/oil/cooling-water stream 

1 inlet scrubber A suction gas 
2 strainer B discharge gas and oil 
3 compressor C discharge gas 
4 slide valve D lubrication and seal oil 
5 motor E injection oil 
6 oil separator F control oil 
7 coalescing element G oil recovery 
8 oil pump H cooling water 
9 oil pump (stand-by) I relief-valve discharge 
10 pressure control valve   
11 oil cooler   
12 temperature control valve   
13 oil filter   

Figure E.2 — Typical arrangement 2 
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Key 

System components Gas/oil/cooling-water stream 

1 inlet scrubber A suction gas 
2 strainer B discharge gas and oil 
3 compressor C discharge gas 
4 slide valve D lubrication and seal oil 
5 motor E injection oil 
6 oil separator F control oil 
7 coalescing element G oil recovery 
8 oil pump H cooling water 
9 oil cooler I relief-valve discharge 
10 temperature control valve   
11 oil filter   

Figure E.3 — Typical arrangement 3 
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Key 

1 temperature device 11 pressure differential indicator 
2 oil-to-oil pumps or cooler connection 12 return from oil pump relief valve 
3 level gauge (armoured) 13 gas and oil from compressor discharge connection 
4 oil return from pressure differential control valve 14 coalescing filter element 
5 oil fill 15 electric heater 
6 coalesced oil drain 16 temperature control device 
7 discharge gas outlet connection 17 maximum level 
8 pressure safety valve  18 normal level 
9 inspection hatch 19 minimum level 
10 vent 20 drain 

Figure E.4 — Oil separator with internal coalescer chamber 

 

Accessed by account: Purdue University Libraries | Date: Sat May 16 15:30:43 2020 | IP address: 77.111.247.90



 API STANDARD 619/ISO 10440-1 113 

 

 

Key 

1 temperature device 12 return from oil pump relief valve 
2 oil-to-oil pumps or cooler connection 13 gas and oil from compressor discharge connection 
3 level gauge (armoured) 14 coalescing filter element 
4 oil return from pressure differential control valve 15 electric heater 
5 oil fill 16 temperature control device 
6 coalesced oil drain 17 maximum level 
7 discharge gas outlet connection 18 normal level 
8 pressure safety valve 19 minimum level 
9 inspection hatch 20 drain 
10 vent 21 demister pad 
11 pressure differential indicator   

Figure E.5 — Oil separator with external coalescer chamber 
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Annex F 
(informative) 

 
Materials and their specifications for rotary compressors 

CAUTION  — Table F.1 is intended as a general guide. See 5.11.1.1 and 5.11.1.2. It should not be used 
without a knowledgeable review of the specific services involved. 

Table F.1 — Materials and their specifications for rotary compressors 

Component Material Specification 

Material 
application 

Form 

Temperature limits of 
materialsa 

°C °F 

DS = dry screw Min. Max. Min. Max. 

OF = oil-flooded     

Casing 
(cast) 

Gray iron ASTM A278 class 40 OF Cast – 29 260 – 20 500 

Gray iron EN 1561 GJL-250 OF & DS Cast – 10 250 14 482 

Gray iron JIS G 5501 FC250  OF Cast – 29 232 – 20 450 

Gray iron JIS G 5501 FC300  OF & DS Cast – 29 232 – 20 450 

Gray iron JIS G 5501 FC350  OF Cast – 29 232 – 20 450 

Ductile iron ASTM A395, grade 60 OF Cast – 29 260 – 20 500 

Ductile iron EN 1563 GGG 40.3 DS Cast – 20 300 – 4 572 

Ductile iron EN 1563 GJS-400-15 OF & DS Cast – 10 250 14 482 

Ductile iron EN 1563 GJS-400-18-LT OF & DS Cast – 20 300 – 4 572 

Steel ASTM A216 grade WCB DS & DS Cast – 29 400 – 20 750 

Steel EN 10213 (all parts) GP240 GH OF & DS Cast – 10 300 14 572 

Steel EN 10213 (all parts) GS-21Mn5 OF Cast – 46 343 – 51 649 

Steel JIS G 5152 SCPL1 OF Cast – 45 350 – 49 662 

Steel JIS G 5152 SCPL11 OF & DS Cast – 60 350 – 76 662 

Steel JIS G 5152 SCPL21 OF Cast – 75 200 – 103 392 

Steel JIS G 5152 SCPL31 OF Cast – 100 200 – 148 392 

Steel JIS G 5202 SCW480 OF & DS Cast – 29 399 – 20 750 

Steel JIS G 5121 SCS13 DS Cast – 196 350 – 321 662 

Stainless steel ASTM A351 grades CF3, CF3M, CF8, 
CF8M 

DS Cast – 196 343 – 320 650 

Stainless steel ASTM A351 grade CF3, CF3M DS Cast – 195 345 – 319 653 

Stainless steel ASTM A743 grade CA6 - NM DS Cast – 195 345 – 319 653 

Stainless steel EN 10213 (all parts) GX3 CrNiMo13-4 DS Cast – 105 300 – 157 572 

Stainless steel 
EN 10213 (all parts) GX5CrNiMoNb19-11-
2 DS Cast – 200 300 – 328 572 

Stainless steel JIS G 5121 SCS14 DS Cast – 196 350 – 321 662 

Stainless steel JIS G 5121 SCS5/13Cr-4Ni DS Cast – 196 350 – 321 662 

Shaft Ductile iron JIS G 5502 FCD700 OF Cast – 29 350 – 20 662 

Steel AISI 1030-1035 OF Forged – 29 399 – 20 750 

Steel AISI 1040-1050 OF & DS Forged – 29 343 – 20 650 

Steel ASTM A350 LF2 OF Forged – 45  – 49  

Steel ASTM A668 class D - 1030 carbon steel DS Forged – 29 399 – 20 750 
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Table F.1 (continued) 

Component Material Specification 

Material 
application 

Form 

Temperature limits of 
materialsa 

°C °F 

DS = dry screw Min. Max. Min. Max. 

OF = oil-flooded     

Shaft 
(continued) 

Steel EN 10083 (all parts) 25 CrMo4 DS Forged – 10 300 14 572 

Steel EN 10083 (all parts) C45N OF Forged – 29 399 – 20 750 

Steel JIS G 4051 S30C OF & DS Forged – 10 450 14 842 

Steel JIS G 4051 S45C OF Forged – 10 450 14 842 

Steel JIS G 4051 S55C OF Forged – 10 450 14 842 

Steel JIS G 4105 SCM430 DS Forged – 30 400 – 22 752 

Steel SAE1137 OF Forged — — — — 

Stainless steel ASTM A473 type 304L DS Forged – 196 400 – 321 752 

Stainless steel ASTM A473 type 316L DS Forged – 196 400 – 321 752 

Stainless steel ASTM A479 class 1 Type 410 DS Bar – 59 345 – 75 650 

Stainless steel EN 10088 (all parts) X3CrNiMo 13-4 DS Forged – 105 300 – 157 572 

Stainless steel EN 10088 (all parts) X17CrNi16-2 DS Forged — — — — 

Stainless steel JIS G 3214 SUS F 6NM/13Cr-4Ni DS Forged – 105 300 – 157 752 

Stainless steel JIS G 3214 SUS304 DS Forged – 196 400 – 321 752 

Stainless steel JIS G 3214 SUS316 DS Forged – 196 400 – 321 752 

Stainless steel JIS G 3214 SUS405 DS Forged – 10 400 14 752 

Rotor body Ductile iron JIS G 5502 FCD600 OF Cast – 29 260 – 20 500 

Ductile iron JIS G 5502 FCD700 OF Cast – 29 350 – 20 662 

Steel AISI 1030-1045 OF & DS Forged – 29 399 – 20 750 

Steel ASTM A350 LF2 OF Forged – 45 149 – 49 300 

Steel ASTM A668 class D - 1030 carbon steel DS Forged – 29 399 – 20 750 

Steel EN 10083 (all parts) 25CrMo 4 DS Forged – 10 300 14 572 

Steel EN 10083 (all parts) C45N OF Forged – 29 399 – 20 750 

Steel JIS G 3221 SFCM 930S OF Forged – 29 399 – 20 750 

Steel JIS G 4051 S30C OF & DS Forged – 10 450 14 842 

Steel JIS G 4051 S45C OF Forged – 10 450 14 842 

Steel JIS G 4051 S55C OF Forged – 10 450 14 842 

Steel JIS G 4105 SCM430 OF Forged – 30 400 – 22 752 

Steel SAE1137 OF Forged — — — — 

Stainless steel ASTM A473 tYPE 431 DS Forged — — — — 

Stainless steel ASTM A473 type 304L DS Forged – 196 400 – 321 752 

Stainless steel ASTM A473 type 316L DS Forged – 196 400 – 321 752 

Stainless steel ASTM A479 class 1 Type 410 DS Bar – 59 345 – 75 650 

Stainless steel EN 10088 (all parts) X3CrNiMo 13-4  DS Forged – 105 300 – 157 572 

Stainless steel JIS G 3214 SUS 405 DS Forged – 10 400 14 752 

Stainless steel JIS G 3214 SUS F 6NM/13Cr-4Ni DS Forged – 105 300 – 157 572 

Stainless steel JIS G 3214 SUS304 DS Forged – 196 400 – 321 752 

Stainless steel JIS G 3214 SUS316 DS Forged – 196 400 – 321 752 
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Table F.1 (continued) 

Component Material Specification 

Material 
application 

Form 

Temperature limits of 
materialsa 

°C °F 

DS = dry screw Min. Max. Min. Max. 

OF = oil-flooded     

Pulsation 
devices 

Ductile iron EN 1563 GGG40.3 DS Cast – 20 300 – 4 572 

Steel ASTM A516-60 DS Plate — — — — 

Steel ASTM A516-70 made to A 593 OF & DS Plate – 46b — – 50b — 

Steel ASTM A105 OF & DS Forged – 29 — – 20 — 

Steel ASTM A106B OF & DS Pipe – 29 — – 20 — 

Steel ASTM A516 grade 70 DS Plate – 46 — 0 — 

Steel EN 10025 (all parts) S235JRG2-1 DS Plate – 10 400 14 752 

Steel EN 10213 (all parts) GP240 GH DS Cast – 10 300 14 572 

Steel EN 10216 (all parts) P265 GH/HII DS Plate – 10 400 14 752 

Steel JIS G 3103 SB410 OF & DS Plate 0 350 32 662 

Steel JIS G 3103 SB480 OF & DS Plate 0 350 32 662 

Steel JIS G 3106 SM400B OF & DS Plate 0 350 32 662 

Steel JIS G 3115 SPV235 OF & DS Plate – 10 350 14 662 

Steel JIS G 3115 SPV315 OF & DS Plate – 10 350 14 662 

Steel JIS G 3454 STPG370-S OF & DS Pipe – 10 350 14 662 

Stainless steel ASTM A213 TP316L DS Plate — — — — 

Stainless steel ASTM A312 type 316 DS Pipe – 195 — – 320 — 

Stainless steel ASTM A312 types 304 and 316 OF & DS Pipe – 195 — – 320 — 

Stainless steel ASTM A240 - type 316 DS Plate – 195 — – 320 — 

Stainless steel ASTM A333 - grade 6 DS Pipe – 46 — – 50 — 

Stainless steel EN 10088 (all parts) X5CrNi18-10 DS Plate – 196 400 – 321 752 

Stainless steel EN 10088 (all parts) X5CrNiMo17-12-2 DS Plate – 196 400 – 321 752 

Stainless steel EN 10088 (all parts) X6CrNiMoTi17-12-2 DS Plate – 196 400 – 321 752 

Stainless steel EN 10088 (all parts) X6CrNiTi18-10 DS Plate – 10 400 14 752 

Stainless steel EN 10213 (all parts) GX3 CrNiMo13-4 DS Cast – 105 300 – 157 572 

Stainless steel JIS G 4304 SUS304 OF & DS Plate – 196 400 – 321 752 

Stainless steel JIS G 4304 SUS316 OF & DS Plate – 196 400 – 321 752 
a The operating temperature limits of the compressor may be different, but shall be within the temperature limits of the materials. 
b Shall be impact tested for the operating temperature. 
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Annex G 
(informative) 

 
Typical mounting-plate arrangements 

The figures in this annex show the arrangement for soleplates (Figure G.1) and baseplates (Figure G.2). 

Key 

1 subplate 
2 mounting plate 
3 capscrew 
4 optional full-bed 

grout level 
5 anchor bolt 
6 anchor-bolt-

sleeve grout 
seal 

7 shims 
8 levelling 

jackscrew 
9 grout level for 

shim access 
10 levelling plate 
11 epoxy grout 
12 non-bonding fill 
13 anchor-bolt 

sleeve 

Figure G.1 — Typical mounting-plate arrangement — Soleplate with subplate 
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Key 

1 subplate 8 baseplate mounting pad 
2 baseplate beam 9 levelling jackscrew 
3 capscrew 10 grout level for shim access 
4 optional full-bed grout level 11 levelling plate 
5 anchor bolt 12 epoxy grout 
6 anchor-bolt-sleeve grout seal 13 non-bonding fill 
7 shims 14 anchor-bolt sleeve 

Figure G.2 — Typical mounting-plate arrangement — Baseplate with subplate 
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Annex H 
(informative) 

 
Inspector’s checklist 

Item Reference 
subclause 

Date 
inspected 

Inspected 
by Status 

Material inspection 7.2.2    

Piping fabrication and installation 6.5.1.1, 6.5.4.2    

Hydrostatic test 7.3.2    

Heat run 7.3.3.5    

Mechanical running test 7.3.3    

Gas leakage test 7.3.3.4.3    

Optional tests: 

Performance test 7.3.4.2    

Complete unit test 7.3.4.3    

Deceleration test 7.3.4.4    

Tandem test 7.3.4.5    

Gear test 7.3.4.6    

Helium test 7.3.4.7    

Sound-level test 7.3.4.8    

Auxiliary-equipment test 7.3.4.9    

Post-test inspection 7.3.4.10    

Full-pressure / full-load / full-speed test 7.3.4.11    

Inspection of hub / shaft fit for hydraulically 
mounted couplings 7.3.4.12    

Spare parts test 7.3.4.13    

Additional test – as specified     

Examination of internals for cleanliness: 7.2.3    

Piping     

Oil reservoir     

Bearing housings     

Gear housings     

Coolers     

Filters     

Other     

Nameplate and rotation arrows 5.12    

Overall dimensions and connection locationsa      

Flange dimensions and finisha     

Anchor bolt layout and sizea     
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Item Reference 
subclause 

Date 
inspected 

Inspected 
by Status 

Preparation for shipment 

Corrosion protection – exterior 7.4.3 a) 
7.4.3 b)    

Corrosion protection – interior 7.4.3 c)    

Corrosion protection – lubricated surfaces 7.4.3 d)    

Closures of all openings 
7.4.3 g) 
7.4.3 h) 
7.4.3 i) 

   

Equipment nameplate data 5.12.4    

Equipment identification 7.4.3 j)    

Piping connections identification (tagging) 7.4.4    

Additional inspections – as required     

     

     

     

     

     

     

     
a Check against certified drawings. 
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Annex I 
(informative) 

 
Typical vendor drawing and data requirements 

I.1 General 

This annex consists of a distribution record (schedule), followed by a representative description of the items that 
are presented alpha-numerically in the schedule. 
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Rotary-type positive-displacement 
compressor vendor drawing and 

data requirements 

Job No. Item No. 
Page _1_ of _2_ By 
Date  Rev No. 

 Proposal a  Bidder shall furnish _______ copies of data for all items indicated by an X. 
  Review b  Vendor shall furnish _______ copies and _______ transparencies of drawings and data as indicated. 
   Final b Vendor shall furnish _______ copies and _______ transparencies of drawings and data as indicated. 
     Vendor shall furnish _______ operating and maintenance manuals. 
    Final – Received from vendor      
   Distribution Record Due from vendor c      
    Review – Returned to vendor      
    Review – Received from vendor      
    Review – Due from vendor c      
     
   Document  
   a. Certified dimensional outline drawing and list of connections      
   b. Cross-sectional drawings and bill of materials      
   c. Rotor-assembly drawings and bill of materials      
   d. Thrust-bearing-assembly drawing and bill of materials      
   e. Journal-bearing-assembly drawings and bill of materials      
   f. Seal-assembly drawing and bill of materials      
   g. Coupling-assembly drawing and bill of materials      
   h. Seal-oil schematic and bill of materials      
   i. Seal-oil-assembly drawing and list of connections      
   j. Seal-oil-component drawing and data      
   k. Lube-oil/control-oil schematic and bill of materials      
   l. Lube-oil-system assembly and arrangement drawings      
   m. Lube-oil-component drawings and data      
   n. Oil-separator-vessel arrangement      
   o. Injection-system schematic      
   p. Electrical and instrumentation schematics and bill of materials      
   q. Electrical and instrumentation arrangement drawing and list of 

connections 
     

   r. Inlet capacity, power, and discharge temperature versus 
compression ratio and speed 

     

   s. Starting torque versus speed      
   t. Vibration-analysis data      
   u. Lateral critical-speed analysis report      
   v. Torsional critical-speed analysis report      
   w. Transient torsional critical-speed analysis report      
   x. Allowable flange loadings      
   y. Coupling alignment diagram      
a It is not necessary that proposal drawings and data be certified or as-built. 
b Purchaser shall indicate in this column the time frame for submission of materials using the nomenclature given at the end of this 
form. 
c Bidder shall complete these two columns to reflect the actual distribution schedule and include this form with the proposal. 
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Rotary-type positive-displacement 
compressor vendor drawing and  

data requirements 

Job No. Item No. 
Page _2_ of _2_ By 
Date  Rev No. 

 Proposal a  Bidder shall furnish _______ copies of data for all items indicated by an X. 
  Review b  Vendor shall furnish _______ copies and _______ transparencies of drawings and data as indicated. 
   Final b Vendor shall furnish _______ copies and _______ transparencies of drawings and data as indicated. 
     Vendor shall furnish _______ operating and maintenance manuals. 
    Final – Received from vendor      
   Distribution Record Due from vendor c      
    Review – Returned to vendor      
    Review – Received from vendor      
    Review – Due from vendor c      
      
   Document  
   z. Weld procedures      
   aa. Certified pressure test logs      
   bb. Mechanical running test logs      
   cc. Performance test logs      
   dd. Rotor balancing logs      
   ee. Rotor mechanical and electrical runout      
   ff. As-built datasheets      
   gg. As-built dimensions and/or data      
   hh. Silencer drawings and data      
   ii. Intercoolers/aftercoolers drawings and data      
   jj. Non-destructive test procedures and acceptance criteria      
   kk. Procedures for special and optional tests (see 7.3.4)      
   ll. Installation manual      
   mm. Operating and maintenance manuals      
   nn. Spare parts recommendation      
   oo. Engineering, fabrication and delivery schedule (progress reports)      
   pp. List of drawings      
   qq. Shipping list      
   rr. List of special tools furnished for maintenance      
   ss. Technical data manual      
   tt. Materials Safety Datasheets      
   uu. Preservation, packaging, and shipping procedures      
   vv. Bearing babbitt strength versus temperature curves      
a It is not necessary that proposal drawings and data be certified or as-built. 
b Purchaser shall indicate in this column the time frame for submission of materials using the nomenclature given at the end of this 
form. 
c Bidder shall complete these two columns to reflect the actual distribution schedule and include this form with the proposal. 

Permission to proceed with manufacture without purchaser's review of drawings (if granted) should be stated in 
the purchase order. 
NOTE For a detailed explanation of drawing and data requirements, see Clause I.2. 

Address for shipment of all 
drawings and data: 

 

  
  

Nomenclature: 
_____ S – number of weeks prior to shipment 
_____ F – number of weeks after firm order 
_____ D – number of weeks after receipt of approved drawings 
Vendor   
Date  Vendor reference  
Signature   

(Signature acknowledges receipt of all instructions) 
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I.2 Documents 

The following list describes the items that are presented alpha-numerically in I.1: 

a) certified dimensional outline drawing, including 

1) size, rating, and location of all customer connections, 

2) approximate overall and handling masses, 

3) overall dimensions, maintenance clearances and dismantling clearances, 

4) shaft centreline height, 

5) dimensions of baseplates (if furnished), complete with diameter, number and locations of bolt holes and 
thickness of metal through which bolts must pass, and recommended clearance, centres of gravity and 
details for foundation design, 

6) location of silencers (if furnished), 

7) direction of rotation; 

b) cross-sectional drawings and bill of materials, including 

1) journal-bearing clearances and tolerance, 

2) rotor float (axial), 

3) seal clearances (shaft and internal labyrinth) and tolerance, 

4) lobe clearances, 

5) timing gear clearances; 

c) rotor-assembly drawing, including 

1) axial position from active thrust collar face to 

i) each lobe end, 

ii) each radial probe, 

iii) each journal-bearing centreline, 

iv) phase-angle notch, 

v) coupling face or end of shaft, 

2) thrust-collar assembly details, including 

i) collar-shaft fit with tolerance, 

ii) concentricity (or runout) tolerance, 

iii) required torque for locknut, 

iv) surface finish requirements for collar faces, 

v) preheat method and temperature requirements for “shrunk-on” collar installation, 

3) dimensioned shaft end(s) for coupling mounting(s), 

4) bill of materials; 
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d) thrust-bearing-assembly drawing and bill of materials; 

e) journal-bearing-assembly drawing and bill of materials; 

f) seal-assembly drawing and bill of materials; 

g) coupling-assembly drawing and bill of materials, including allowable misalignment tolerances; 

h) seal-oil schematic, including 

1) steady-state and transient oil flows and pressures, 

2) control, alarm and trip settings, 

3) heat loads, 

4) utility requirements, including electrical, water and air, 

5) pipe, valve and orifice sizes, 

6) instrumentation, safety devices and control schemes, 

7) control valve cv, 

8) bill of materials; 

i) seal-oil-assembly drawing and list of connections; arrangement, including size, rating and location of all 
customer connections; 

j) seal-oil component drawings and data, including 

1) for pumps and drivers: 

i) certified dimensional outline drawing, 

ii) cross-section and bill of materials, 

iii) mechanical-seal drawing and bill of materials, 

iv) completed data forms for pumps and drivers, 

2) for overhead tank, reservoir and drain tanks: 

i) fabrication drawings, 

ii) maximum, minimum and normal liquid levels, 

iii) design calculations, 

3) for coolers and filters: 

i) fabrication drawings, 

ii) completed data form for cooler(s), 

4) for instrumentation: 

i) controllers, 

ii) switches, 

iii) control valves, 

iv) gauges; 
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k) lube-oil/control-oil schematics and bills of materials, including 

1) steady-state and transient oil flows and pressures, 

2) control, alarm and trip settings, 

3) supply temperature and heat loads, 

4) utility requirements including electrical, water and air, 

5) pipe, valve and orifice sizes, 

6) instrumentation, safety devices and control schemes (including slide valve if applicable), 

7) control valve, cv; 

l) lube-oil-assembly drawing, including size, rating, and location of all customer connections; 

m) lube-oil component drawings and data, including 

1) for pumps and drivers: 

i) certified dimensional outline drawing, 

ii) cross-section and bill of materials, 

iii) mechanical seal drawing and bill of materials, 

iv) performance curves for centrifugal pumps, 

v) completed data forms for pumps and drivers, 

2) for coolers, filters, and reservoir: 

i) fabrication drawings, 

ii) maximum, minimum and normal liquid levels in reservoir, 

iii) completed data form for cooler(s), 

3) for instrumentation: 

i) controllers, 

ii) switches, 

iii) control valves, 

iv) gauges; 

n) oil-separator-arrangement drawing, including 

1) outline drawing, 

2) details of internals, 

3) ASME code calculations, 

o) injection-system schematic and bill of materials, including steady-state and transient flows and pressures at 
each use point; 
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p) electrical and instrumentation schematics, including 

1) vibration warning and shutdown limits, 

2) bearing-temperature warning and shutdown limits, 

3) lube-oil-temperature warning and shutdown limits, 

4) bill of materials; 

q) electrical and instrumentation arrangement drawing and list of connections; 

r) inlet capacity, brake horsepower and discharge temperature versus compression ratio and speed shall be 
shown for each casing; compressors with variable-speed drivers shall have curves for 80 %, 90 %, 100 % 
and 105 % of rated speed; 

s) speed-versus-torque curve, including load inertia where an electric motor driver is supplied. Both curves shall 
be shown on the same sheet; 

t) vibration analysis data, including 

1) number of lobes, 

2) number of pockets, 

3) number of teeth, for gears and gear-type couplings, 

u) lateral critical speed analysis, including 

1) method used, 

2) graphic display of bearing and support stiffness and its effect on critical speeds, 

3) graphic display of rotor response to unbalance, 

4) graphic display of overhung moment and its effect on critical speed, 

5) journal static loads, 

6) stiffness and damping coefficients, 

7) tilting-pad geometry and configuration, including 

i) pad angle, 

ii) pivot clearance, 

iii) pad clearance, 

iv) preload; 

v) torsional critical-speed analysis, including, but not limited to, the following: 

1) method used, 

2) graphic display of mass-elastic system, 

3) tabulation identifying the mass-moment torsional stiffness for each component in the mass-elastic 
system, 

4) graphic display of exciting sources (revolutions per minute), 

5) graphic display of torsional critical speeds and deflections (mode shape diagrams); 
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w) transient torsional analysis for all synchronous motor-driven units; 

x) allowable flange loading(s) for all customer connections, including anticipated thermal movements referenced 
to a defined point; 

y) alignment diagram, including cold and transient alignments and recommended misalignment limits during 
operation; 

z) weld procedures for fabrication and repair; 

aa) hydrostatic test logs and gas-leak test logs; 

bb) mechanical run test logs, including, but not limited to, the following: 

1) oil flows, pressures and temperatures, 

2) vibration, including X-Y plot of amplitude and phase angle versus revolutions per minute during start-up 
and coastdown, 

3) bearing-metal temperatures, 

4) observed critical speeds (if any), 

5) if specified, tape recordings of real-time vibration data; 

cc) performance test logs and report in accordance with ISO 1217; 

dd) rotor-balance logs, including a residual unbalance report in accordance with Annex D; 

ee) rotor combined mechanical and electrical runout in accordance with 5.7.3.8; 

ff) as-built datasheets; 

gg) as-built dimensions and data, including 

1) shaft or sleeve diameters at 

i) thrust collar, 

ii) each seal component, 

iii) each rotor, 

iv) each labyrinth, 

v) each journal bearing, 

2) each labyrinth bore, 

3) each bushing seal component, 

4) each journal-bearing inside diameter, 

5) thrust-bearing axial runout, 

6) thrust-bearing, journal-bearing and seal clearances, 

7) metallurgy and heat treatment for 

i) shafts, 

ii) thrust collars, 

iii) hardness readings (when H2S is specified in process gas); 

 

Accessed by account: Purdue University Libraries | Date: Sat May 16 15:30:43 2020 | IP address: 77.111.247.90



130 ROTARY-TYPE POSITIVE DISPLACEMENT COMPRESSORS FOR PETROLEUM, PETROCHEMICAL AND NATURAL GAS INDUSTRIES 

 

hh) silencer drawings and data, including 

1) outline drawing, 

2) datasheets, including dynamic-insertion losses for each octave band, pressure losses and materials of 
construction, 

3) ASME design calculations; 

ii) intercooler/aftercooler drawings and data including outline drawing; 

jj) non-destructive test procedures and acceptance criteria as itemized on the purchase order datasheets or the 
vendor drawing and data requirements form; 

kk) procedures for any special or optional tests (see 7.3.4); 

ll) installation manual describing the following (see 8.3.5.2): 

1) storage procedures, 

2) foundation plan, 

3) grouting details, 

4) setting equipment, rigging procedures, component masses and lifting diagrams, 

5) coupling alignment diagram [per item y) above], 

6) piping recommendations, including allowable flange loads, 

7) composite outline drawings for the driver/driven-equipment train, including anchor-bolt locations, 

8) dismantling clearances; 

mm)  operating and maintenance manuals describing the following: 

1) start-up, 

2) normal shutdown, 

3) emergency shutdown, 

4) operating limits, other operating restrictions and a list of undesirable speeds from zero to trip, 

5) lube-oil recommendations and specifications, 

6) routine operational procedures, including recommended inspection schedules and procedures, 

7) instructions for 

i) disassembly and reassembly of rotor in casing, 

ii) rotor unstacking and restacking procedures, 

iii) disassembly and reassembly of journal bearings (for tilting-pad bearings, the instructions shall 
include go/no-go dimensions with tolerances for three-step plug gauges), 

iv) disassembly and reassembly of thrust bearing, 

v) disassembly and reassembly of seals (including maximum and minimum clearances), 

vi) disassembly and reassembly of thrust collar, 
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vii) wheel reblading procedures, 

viii) boring procedures and torque values, 

8) performance data, including 

i) curve showing certified shaft speed versus site rated power, 

ii) curve showing ambient temperature versus site rated power, 

iii) curve showing output-power shaft speed versus torque, 

iv) curve showing incremental power output versus water/steam-system injection rate (optional), 

v) heat-rate correction factors (optional), 

vi) thrust-bearing performance data, 

9) vibration analysis data, per item t) to item w) above, 

10) as-built data, including 

i) as-built datasheets, 

ii) as-built dimensions or data, including assembly clearances, 

iii) hydrostatic test logs, per item aa) above, 

iv) mechanical running test logs, per item bb) above, 

v) rotor-balancing logs, per item dd) above, 

vi) rotor mechanical and electrical runout at each journal, per item ee) above, 

vii) physical and chemical mill certificates for critical components, 

viii) test logs of all specified optional tests, 

11) drawings and data, including 

i) certified dimensional outline drawing and list of connections, 

ii) cross-sectional drawing and bill of materials, 

iii) rotor-assembly drawings and bills of materials, 

iv) thrust-bearing-assembly drawing and bill of materials, 

v) journal-bearing-assembly drawings and bills of materials, 

vi) seal-component drawing and bill of materials, 

vii) lube-oil schematics and bills of materials, 

viii) lube-oil-assembly drawing and list of connections, 

ix) lube-oil-component drawings and data, 

x) electrical and instrumentation schematics and bills of materials, 

xi) electrical and instrumentation assembly drawings and list of connections, 
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xii) governor and control- and trip-system data, 

xiii) trip- and throttle-valve construction drawings; 

nn) spare-parts list with stocking-level recommendations, in accordance with 8.3.4; 

oo) progress reports and delivery schedule, including vendor buy-outs and milestones. The reports shall include 
engineering, purchasing, manufacturing and testing schedules for all major components. Planned and actual 
dates and the percentage completed shall be indicated for each milestone in the schedule; 

pp) list of drawings, including latest revision numbers and dates; 

qq) shipping list, including all major components that will be shipped separately; 

rr) list of special tools furnished for maintenance (see 6.10); 

ss) technical-data manual, including the following: 

1) as-built purchaser datasheets per item ff) above, 

2) certified performance curves per item cc) above, 

3) drawings in accordance with 8.2.2, 

4) as-built assembly clearances, 

5) spare-parts list in accordance with 8.3.4, 

6) vibration data per item 1) above, 

7) reports or diagram as per items u), v), w), y), bb), cc), dd) and ee) above, 

8) API datasheets; 

tt) material safety datasheets; 

uu) preservation, packaging and shipping procedures; 

vv) bearing babbitt strength-versus-temperature curves. 
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Service: (+1) 202-682-8075
Fax: (+1) 202-682-8070
Email: tpcp@api.org
Web: www.api.org/tpcp

API Perforator Design 
Registration Program
Sales: (+1) 713-964-2662
Service: (+1) 202-682-8490
Fax: (+1) 202-682-8070
Email: perfdesign@api.org
Web: www.api.org/perforators

API Credit Exchange (ACE™)
Service: (+1) 202-682-8192
Fax: (+1) 202-682-8070
Email: exchange@api.org
Web: www.api.org/ace

API Diesel Exhaust Fluid 
Certification Program                    
Phone: (+1) 202-682-8516
Fax: (+1) 202-962-4739
Email: info@apidef.org
Web: www.apidef.org

API WorkSafe™
Sales: (+1) 713-964-2662           
Service: (+1) 202-682-8469
Fax: (+1) 202-682-8348
Email: apiworksafe@api.org
Web: www.api.org/worksafe

API-U
Phone: (+1) 202-682-8053
Fax: (+1) 202-682-8070
Email: training@api.org
Web: www.api-u.org

API Data™
Phone: (+1) 202-682-8499
Fax: (+1) 202-962-4730
Email: apidata@api.org
Web: www.APIDataNow.org

API Publications         
Online: www.api.org/pubs
Phone: 1-800-854-7179 

(Toll-free: U.S./Canada)
(+1) 303-397-7956 
(Local/International)

Fax: (+1) 303-397-2740

API Standards             
Phone: (+1) 202-682-8148
Fax: (+1) 202-962-4797
Email: standards.org
Web: www.api.org/standards

Request a Quotation:
www.api.org/quote
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