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This specification is applicable to Type QF-15-2 turbo generator, which is 3 

phases、50Hz、speed of 3000r/min. 
 

The items that are not refered in this specification, to meet the regulation 
 

“GENERAL TECHNOLOGY REQUIREMENTS OF TURBO-GENENATOR” GB/T7064-2002. 
 
 
 

2. Basic data 
 
2.1 This type of generator is driven by steam turbine, rotating direction of generator is 

clockwise while being seen from turbo side to generator side.  
 
2.2 Generator adopts one inlet and two outlet radial circulating ventilation system, hot 

air is cooled by air coolers.  
 
2.3 Generator adopts pedestal spherical bearing, lubricating oil is supplied by turbo oil 

system.  
 
2.4 Stator winding、core and rotor winding adopts F class insulation.  

 
2.5 Stator winding of generator is Y interconnection, outlet terminal number is 6, 

details in layout of turbo-generator drawing.  
 
2.6 Rated operating data while air temperature is between +20～+40℃：  

 
Table 1 

 

(1) Type 
12 

 

QF-15-2 
 

  
 

(2) Rated power 12000kW～15000kW 
 

    

(3) Rated power factor 0.8、0.85 
 

    

(4) Rated voltage 6300V、10500V 
 

    

(5) 
Insulation level  

 

/Operating lavel F/B  

 
 

    

(6) Rated speed 3000r/min 
 

    

(7) Rated frequency 50Hz 
 

    

(8) Short ratio ≥0.45 
 

    

(9) 
Substransient  

 

reactance ≥0.1  

 
 

    

0) iency (Guranteen value) ≥97% 
 

   
 

 
 

3. Technical requirements 
 

3.1 Regular operating conditions of generator. 
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3.1.1 Altitude is not to exceed 1000m.(If altitude ≥1000m，insulation system is to follow 

high altitude specification.)  
 
3.1.2 Temperature of cooled air is not to exceed +40℃.  

 
3.1.3 Humidity in generator while operating is not to exceed 50%.  

 
3.2 Temperature detector 

 
3.2.1 2 temperature elements are embedded in each phase of stator slots, and 2 

temperature elements are embedded in each phase of stator core.  
 
3.2.2 In order to measure the temperature of inlet/outlet wind, some bimetallic 

thermometers are equipped with for covers and stator supporter respectively. In order 

to measure the temperature of outlet oil of bearing, a bimetallic thermometer is 

equipped at bearing pedestal. View window is set on the outlet of oil, and telemetric 

temperature device of limiting signals are set on bearing bush.  
 

3.3 Generator output power continuously while the voltage variation range is ±  
 

5% and frequency is ±2% at rated power factor. 
 

3.4 Being seen from steam turbine to the generator,rotating direction of generator is 

clockwise,and mark U、V、W、U1、V1、W1 on terminal to show the phase sequence 

of stator voltage.  
 

3.5 Stator winding of generator is Y interconnection, outlet terminal number is 6，

details in layout of turbo-generator drawing.  
 
3.6 Generator adopts method of exciting: coaxial DC. exciter、coaxial AC. exciter、  

 
static silicon controlled thyrsitor. 

 
3.7 Insulation of generator. 

 
3.7.1 Insulation of both stator and rotor adopts F class,which is a heat resisting 

material.  
 
3.7.2 Insulation resistance  

 
3.7.2.1 When the temperature of stator winding which has been dried is near operation 

temperature, the value of insulation resistance to ground and between phases which is 

measured by 2500V megohmmeter isn’t less than the value calculated by the following 

formula: 
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R  
 U &

 

R
60" 

/
 

R
15"  .1.3 

  
 

     

 

 S N  /100) 
  

 

(1000       
 

 R ---   value of insulation resistance（MΩ ）  
 

 U ---   Rated voltage of the generator winding（V）  
 

 SN ---   Rated capacity of the generator（kVA）  
 

 
R60”---   Value of insulation resistance while 60s 

 
R15”---   Value of insulation resistance while 15s 

 
Convert the value of insulation resistance while the measuring temperature lower than 

the working temperature. 
 

3.7.2.2 The value of insulation resistance of rotor winding of the generator in cool state 

(+20℃) which is measured by 1000V megohmmeter isn’t less than 1M. 3.7.2.3 The 

value of insulation resistance of embedded thermo-detecters in the generator stator in 

cool state which is measured by 250V megohmmeter isn’t less than 1M. 
 
 

3.7.2.4 Insulation must be made among the bearing near exciter, floor plate and oil 

pipe. The value of insulation resistance measured by 1000V megohmmeter isn’t less 

than 1M. 
 

3.7.3 Dielectric test 
 

Before A.C. high voltage test, DC. high voltage test of stator winding is made in 

manufactory 3.5UN, last for 1min. 
 

Power frequency test last for 1min, table 1. 
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    table 1      
 

       
 

 Item  Parts of generaotr Testing voltage(effective value)   
 

          
 

 1  Stator winding  2UN+1000V     
 

         

     Rated exciting voltage lower than 500V and   
 

     below:      
 

 
2 

 Exciter winding① 10 times of rated exciting voltage, 1500V   
 

    
the minimum. 

     
 

          
 

     Rated exciting voltage over 500V:   
 

     Twice of rated exciting voltage +4000V   
 

         

     Rated exciting voltage lower than 350V and   
 

     below:      
 

 
3 

   10 times of rated exciting voltage, 1500V   
 

    
the minimum. 

     
 

          
 

     Rated exciting voltage over 350V:   
 

     Twice of rated exciting voltage +2800V   
 

             
Note: ① Magnetic blow-out switch and rotor discharger which is connected to the 

exciting winding can withstand voltage value of exciting winding high voltage test. 

 

3.8 Prevention of shaft current 
 

Adopts a appropriate method to prevent harmful shaft current,grounding rotor 

shaft,make sure the insulation resistance value could be measured while the generator 

is working. 
 

3.9 Over-speed test for the rotor must be made at the speed of 120% rated speed. 
 

The test must be lasted for 2 min and doesn’t cause any harmful deformation. 
 

3.10 Critical speed 
 

Operating the generator  in frequency range of rule 3.3 , it will not cause harmful 
 

vibration which affective the generator, make sure the design value avert ±10% 
 

of rated speed. 
 

3.11 When the loads of three phases of generator are unsymmetric and the current of 

every phase isn’t more than rated current (IN) and the ratio of 
 

negative-sequence current (I2) to rated current isn’t more than 10%, the generator can 

continue to operate, When the unsymmetric troubles happen, the product of maximum 

(I2/In)2 and T (seconds ) isn’t more than 15. 
 

3.12 The generator can withstand 1.5 times of rated current of stator, last for 30s 

scatheless. 
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3.13 Supposing to restrict phase current not to exceed maximum value of three phase 

short circuit current, the generator can withstand any kind of terminal short circuit and 

not to cause harmful deformation by shut down inmediately while generator in the 

condition of rated load and 10.5 times of rated voltage.  
 
3.14 Number of starts  

 
No less than 10000 times mechanical starts in it’s operating life. 

 
3.15 Technical requirement of exciter details in SPECIFICATION FOR 

EXCITER.(While adopts exciter)  
 
3.16 Do the test in no-load condition, stator voltage generated by rated exciting 

current,(not exceeding 130%), testing time is 1min for mutilcircuit winding and 

instantaneous for single turn winding.  
 
3.17 Limit value of vibaration  

 
3.17.1  Examining  vibaration  alone  at  rated  speed  of  rotor  in  manufactory. 

 
Examining vibaration at no-load and rated condition in the line of shafting. The 

 
vibaration value of bearing pedestal is seen in table 2. While vibaration test 

 
value of rise-fall speed、postcritical rotating speed in range A and overspeed 

 
in range C. 

 
Limit vibration value of bearing pedestal(Unit: μ mpeak-peak value) Table 2 

 

Range 
 Rated speed (r/min)  

 

     

1500 1800 3000 3600 
 

 
 

      

A 50 42 25 21 
 

      

B 128 107 64 53 
 

      

C 324 270 162 135 
 

      

① Range A: Vibration value of equipment in this range is 
Note: 

considered good and could be operated unlimited.  
② Range B: Vibration value of equipment in this range,the 

equipment could be operated continuously. 
 

③ Range C: Vibration value of equipment in this range, start to 

alarm, arrange for repairing. The equipment could be running for 

a finite time, to be repaired until appropriate chance. 

 

④ Range D: Vibration value of equipment exceeding this range, 
 

tripping inmediately. 
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Note: in above Table 1～3: 

 
Range A: the equipment is in good condition and may run without limit if the vibration 
value within this range. 

 
Range B: the equipment may run over a long period of time if the vibration value within 
this range. 

 
Range C: if the vibration value falls into this range, an alarm will be given, call attention 

to repair. In general, this machine may run in a limit period till repair in a proper time. 

 

Range D: If the vibration value exceeds Range C, the machine will trip 
instantaneously.  
3.17.2 Natural vibration frequency of stator winding overhang and frame should 

 
be avoid ±10% or more of fundamental frequency and frequency doubling. 

 
3.18 Irregularity of voltage waveform 

 
3.18.1 The line voltage waveform sine distortion rate should not exceed 5% when no 

load and at rated voltage and rated speed.  
 
3.18.2 The telephone harmonic factor of the line voltage should not exceed1.5% when 

no load and at rated voltage and rated speed.  
 

3.19 When stator winding of the generator is in the cool state, the difference  
 

of D.C. resistance between every phase shouldn’t be more than 1.5% minimum D.C. 

resistance value if the errors caused by lead-out wire length have been considered. 
 
3.20 The water pipe for fire extinguishment be provided inside the air-cooled electrical 

machine and nearby the end of the stator winding according to requirements, the end 

head of the pipeline must be led out from the machine base.  
 

3.21 Unless otherwise specified in the agreement, the water inlet temperature of the 

cooler be designed by 33℃, and the working pressure not be less than 0.17MPa, and 

the test pressure be two times of maximum working pressure for 15min.  
 

If the water pressure of the cooler is controlled by the water source with pressure 

higher than working pressure of the cooler through valve or the pressure release 

device, the cooler should be designed by the pressure of the water source, the test 

water pressure shall be 1.5 times of the water source pressure, and the water source 

pressure value shall be provided by the user.  
 

The cooler should be designed for that the electrical machine can run continuously with 

2/3 of rated load at least if one cooler is sopped due to clearing, at this  
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time, the temperature of the effective section in the electrical machine should   
 

not exceed the allowable value, and the temperature of the primary cooling air   
 

may be higher than design value.        
 

3.22 Temperature rise and permissible value of generator      
 

3.22.1 While the generator is running at the condition of 3.1 operating condition   
 

and data of table, the temperature permissible value is accord with table 4   
 

   Table 4        
 

          
 

   
Position and measuring 

  Termperature limit   
 

 
Components 

  
value while cooling 

  
 

 
method 

    
 

     
air is 40℃ 

  
 

         
 

           

 
Stator winding 

Embeded thermometer method    
85K 

  
 

 
between layer in slots 

      
 

          
 

           

 Rotor winding Resistance     90K   
 

         
 

 Stator core Embeded thermometer method    80K   
 

          
 

 Collecting ring Thermometer method     80K   
 

       

 Core and other parts Temperature rise of this components should not to   
 

 which are not approach the value which damege the winding and other   
 

 

connected with 
  

 

 
insulating material near to winding 

  
 

 
winding 

  
 

          
 

        

3.22.2 Temperature of outlet oil:≤65℃, bearing bush: ≤80℃.    
 

3.23 Take-over test items are as follows        
 

3.23.1 Test items and type test in manufactory        
 

*a.  Measurement  of  insulation  resistance  values of windings, embedded   
 

 

thermo-detecters and bearings to ground, and of insulation resistance between 

windings； 
 

*b. Measurement of D.C. resistance of rotor winding in cool state； *c. Test 

for loss calorimetric of stator core； 
 

*d. Test for rotor dynamic balance and over-speed； *e. 

Withstand voltage test for winding insulation； 
 

*f. Measurement of the A.C. impedance of exciting winding at different speed； 
 

g. Test for no-load characteristic；  
 

h. Test for short-circuit characteristic in steady state；  
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i. Measurement of the efficiency；  

 
j. Test for three phases are at the sudden short-circuits；(Details in 3.13)  

 

k. Measurement of distortion ratio of sine voltage waveform and phone harmonious 

factor；  
 

l. Measurement of reactance and time constants；  
 

m. Test of voltage raised up in short time of stator windings；  
 

n. Check of ordinary machine during non-excitation and measurement of bearing oil 

temperature and of bearing vibration；  
 

o. Measurement of noise；  
 

p. Temperature-rise tests for stator winding, core and rotor winding. (Made at site)；  
 

 

q. Over current in short time；  
 

r. Determination of adjusting ratios of rated exciting current and rated voltage(Made 

at side) ；  
 

*s. Vibaration mearsuring of staotr core and frame. 
 

The above items which marking with * are the approval tests. 
 

3.23.2 After unpacking, purchaser、manufactory、installer check the cleaness before 

installation。  
 
3.23.3 Take-over tests are as follows：  

 

a. Measurement of insulation resistance of stator winding, rotor winding, thermo-

detectors, bearings to ground and between the phases of stator winding；  
 

b. Measurement of D.C. resistance values of stator and rotor windings in cooling 

state；  
 

c. Test for the no-load and short-circuit characteristics in steady state；  
 

d. Withstand voltage test of stator winding insulation, under the voltage that is equal 

to 80% of the value defined in table 1；  
 

e. Test of voltage raised up in short time of stator and rotor windings；  
 

f. Test of generator cooling system；  
 

g. Measurement of the voltage between two ends of shaft and of the voltage of axle 

to ground；  
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h. Mechanical check, measurement of oil temperature and of bearing vibration；  

 

i. Measuring of Excitation windings AC. Impedance in different speed. (Except 

brushless exciter)；  
 

3.24 Nameplate and product No. 
 
3.24.1 The data of cooler nameplate must conform to the National Standard, GB/T7064-

2002.  
 
3.24.2 The product No. of the generator must be printed on the end surface of the rotor at 

the end of shaft coupling.  
 

3.25 Packing、storage  
 
3.25.1 Packing  

 

Generator must be packed and fixed well to prevent from sliding and being damaged 

during transportation. The package should be marked as follows：  
 

a. Description and type of product；  
 

b. Gross weight and net weight(kg or t)；  
 

c. Name and address of manufacturer；  
 

d. Receiver and station of destination；  
 

e. Notices(such as “HANDLE WITH CARE”,“KEEP DRY” and “TO BE PROTECTED 

FROM IMPACT”).  
 

3.25.2 Storage  
 

The surface of the generator rotor should be painted with antirusting paint,the  
 

lower storage temperature is 5℃. Take steps while temperature lower than 5℃. 3.26 The 

supply scope of a complete set of the generator details in “The Product Supplied List”. 

 

 
 



 



 





 





 





 





 





 



 



 


