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Foreword

This national standard is drafted according to the rules of GB/T 1.1—2009.

GB/T 2818-2002 Submersible motor for deep well is replaced by this national standard.

Compared with GB/T 2818-2002, except editorial amendment, technical differences between this national standard and GB/T 2818-2002 are listed below:

—Rated voltage of motor is modified（see Section 3.4, Section 3.4 in version 2002）;
―8 power levels including 0.25kW, 250kW, 280kW, 315kW, 355kW, 400kW, 450kW, 500kW are added (see Table 3.5);
—Frame numbers and corresponding power levels are added (see Table1);

―Connection dimensions and their tolerances of motor and submersible pump are modified (see Table 2, Table 2 in version 2002);
—Recommended values of stray loss of motor with casting aluminum rotor (Ps) at rated load are added (see Table 8);
―Thermal class E is cancelled (see Section 4.4, Section 4.4 in version 2002);

—Guarantee values of the ratio of stall torque and rated torque are modified (see Table 9, Table 9 in version 2002);
—Guarantee values of the maximum torque are modified（see Section 4.7, Section 4.7 in version 2002）;
—Tolerances of guarantee values of electrical properties are modified ( see Table 12, Table 11 in version 2001);
—Thermal insulation resistances of the stator winding are modified (see Section 4.12, Section 4.12 in version 2002);
—Polypropylene type is added, Polyvinyl chloride type is cancelled (see Table 13);
—Conventional withstand voltage test for mass production motors with power ranges are equal to and below 200 kW is added according to the regulations of section 9.2 in GB 755-2008 (see 4.13);
—Bearing capacities of motor thrust bearing are added (see Table 15);
—Regulation on peak values of surge voltage in withstand voltage test between windings of three-phase motor is added (see Table 14);

—Regulation on cyclic damp heat test of dry-type motor under 40ºC is added (see Section 4.15 and 5.2.2.2);
—Regulation on motor cable length is modified (see Section 4.26, Section 4.25 in version 2002);

—Regulation on basic safety requirements of motors compling with GB10395.8 is deleted (see Section 4.21 in version 2002);

—Regulation on safety requirements of motors compling with GB14711 is added (Section 4.29);
—Inspection on rotation direction of motor is added (see Section 4.27 and 5.2.1.2).
This national standard was proposed by China Machinery Industry Federation.
This national standard is governed by Technical Committee 201 on Agricultural Machinery of Standardization Administration of China（SAC/TC201）.
This national standard was drafted by following organizations: Chinese Academy of Agricultural Mechanization Sciences, Shanghai Electrical Apparatus Research Institute (Group) Co., Ltd., Jiangsu University, Shimge Pump Group, LEO Group Co., Ltd., He Fei Hengda Jianghai Co., Ltd., Tianjin Ganquan Co., Ltd., Jiangsu Singe Irrigation and Drainage Equipment Co., Ltd.
This national standard was drafted by following persons: Qian Yichao, Yue Wenfa, Zhang Xiansheng, Li Shengnian, Wang Yang, Zhao Liwei, Gu Dejun, Hou Yongsheng, Gao Jiangyong, Xu Mintian, Mao Jianyun, Zhu Qinglong, Chai Xiuqiang, Han Youjun.

Previous versions of this national standard are GB/T 2818—1981, GB/T 2818—1991 and GB/T 2818—2002.

Submersible motor for deep well
1 Scope

This national Standard specifies types, basic parameters, technical requirements, test methods, inspection rules, marking and packaging of three-phase and single-phase submersible induction motor for deep well.

The national standard is applicable to water-filled, oil-filled, dry and shielded motors which run vertically and connect to the submersible pumps for deep well.

2 Normative references

The following referenced standards are indispensable for the application of this standard. For referenced standards with issued date, only such version can be applied to this standard. For referenced standards witout issued date, the latest version (including any amendments) can be applied to this standard.

GB/T 191-2008　 Packaging - Pictorial marking for handling of goods 

GB 755-2008　 Rotating electrical machines - Rating and performance
GB/T 997-2008　 Rotating electrical machines - Classification of types of construction ，mounting arrangements and terminal box position (IM Code)
GB/T 2423.4-2008  Environmental testing for electric and electronic products - Part 2: Test method - Test Db: Damp heat，cyclic ( 12h+12h cycle)
GB/T 9239.1-2006 Mechanical vibration - Balance quality requirements for rotors in a constant (rigid) state - Part 1: Specification and verification of balance tolerances
GB/T 12785-2002 Test methods for submersible motor-pumps
GB/T 13384-2008 General specifications for packing of mechanical and electrical product
GB 14711-2013 General requirements for safety of small and medium size rotating electrical machines
GB/T 22719.1-2008 Interturn insulation of random-wound winding for AC low-voltage electrical machines - Part 1: Test methods
3 Types, basic parameter and dimension

3.1Model

3.1.1 Expression of model

Model is consisted of capitalized pinyin letter and numbers, as follows:









3.1.2 Marking cases

Case 1: Marking as YQS8200-15, representing frame number 200, power of 15kW, water-filled, three-phase submersible induction motor for deep well.

Case 2: Marking as YQSY250-37, representing frame number 250, power of 37kW, oil-filled, three-phase submersible induction motor for deep well.

Case 3: Marking as YQSDP100-2.2, representing frame number 100, power of 2.2kW, water-filled, single-phase submersible induction motor for deep well.

3.2 The structure and mounting of motor are IMV3 that specified in GB/T 997-2008.

3.3 Motor is rated based on rated power from continuous operation.

3.4 Rated frequency of motor is 50Hz, rated voltage of three phase motor is 380V or 660V, rated voltage of single phase motor is 220V。
3.5 The rated power of the motor should comply with the following:
0.25kW,0.37 kW,0.55 kW,0.75 kW,1.1 kW,1.5 kW,2.2 kW,3 kW,4 kW,5.5 kW,7.5 kW,9.2 kW,11 kW,13 kW,15 kW,18.5 kW,22 kW,25 kW,30 kW,37 kW,45 kW,55 kW,63 kW,75 kW ,90 kW,100 kW,110 kW,125 kW,140 kW,160 kW,185 kW,220 kW,250 kW,280 kW,315 kW,355 kW,400 kW,450 kW,500 kW.

3.6 The correspondence relations of rated power, frame number, maximum external diameter and synchronous speed should be complied with Table 1.

Table 1 Correspondence of rated power and frame number, maximum external diameter, synchronous speed

	frame number
	maximum external diameter /mm
	synchronous speed /（r/min）
	rated power /kW

	75
	71
	3000
	0.25，0.37，0.55，0.75，1.1，1.5，2.2

	100
	96
	
	0.25，0.37，0.55，0.75，1.1，1.5，2.2，3，4，5.5，7.5

	125
	120
	
	1.5，2.2，3，4，5.5，7.5，9.2，11，13，15,18.5,22

	150
	143
	
	3，4，5.5，7.5，9.2，11，13，15，18.5，22，25，30，37，45

	175
	168
	
	3，4，5.5，7.5，9.2，11，13，15，18.5，22，25，30，37，45，55，63

	200
	190
	
	3，4，5.5，7.5，9.2，11，13，15，18.5，22，25，30，37，45，55，63，75，90，100，110

	225
	213
	
	7.5，9.2，11，13，15，18.5，22，25，30，37，45，55，63，75，90，100，110， 125

	250
	236
	
	11，13，15，18.5，22，25，30，37，45，55，63，75，90，100，110，125, 140，160，185，220

	
	
	1500
	11，13，15，18.5，22，25，30，37，45，55，63，75，90，100，110，125， 140，160

	300
	281
	3000
	18.5 ，22 ，25，30，37，45，55，63，75，90，100，110，125，140，160，185，220，250，280，315，355

	
	
	1500
	30，37，45，55，63，75，90，100，110，125，140，160，185，220，250，280，315，355

	350
	330
	3000
	25，30，37，45，55，63，75，90，100，110，125，140，160，185，220，250，280，315，355，400，450

	
	
	1500
	30，37，45，55，63，75，90，100，110，125，140，160，185，220，250，280，315，355

	
	
	1000
	

	400
	377
	3000
	37，45，55，63，75，90，100，110，125，140，160，185，220，250，280，315，355，400，450，500

	
	
	1500
	55，63，75，90，100，110，125，140，160，185，220，250，280，315，355，400，450，500

	
	
	1000
	90，100，110，125，140，160，185，220，250，280，315，355，400，450，500

	450
	410
	3000
	55，75，90，100，110，125，140，160，185，220，250，280，315，355，400，450，500

	
	
	1500
	110，125，140，160，185，220，250，280，315，355，400，450，500

	
	
	1000
	160，185，220，250，280，315，355，400，450，500

	500
	460
	1500
	125，140，160，185，220，250，280，315，335，400，450，500

	
	
	1000
	160，185，220，250，280，315，355，400，450，500

	
	
	750
	220，250，280，315，355，400，450，500


3.7 The connection dimensions and tolerances between motor and submersible pump should comply with Figure 1 and Table 2.
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Figure 1 Connection dimensions of motor and submersible pump

Table 2   Connection dimensions and tolerances of motor and submersible pump                                     Dimension in millimeter
	frame
number
	maximum external diameter

r /mm
	flange dimensions
	synchronous 

speed

r/min
	power

kW
	shaft dimension
	cable size

	
	
	D1
	D2
	D3

≥
	D4
	h1
	h2

≤
	h3
	n-d1
	θ
	
	
	d0
	d2
	h4
	h0
	b0
	L1
	L2[image: image3.png]



	b
	h

	
	
	
	
	
	
	
	
	
	
	
	
	
	basic

dimension
	limit

deviation
	
	
	basic

dimension
	limit

deviation
	basic

dimension
	limit

deviation
	
	
	
	

	75
	71
	70
	[image: image4.wmf]0.030

0

42

+


	40
	56
	5.0
	10
	±0.5
	4--9
	45
	3000
	≤7.5
	14
	-0.016

-0.027
	5
	4
	11.0
	0

-0.10
	5
	0

-0.030
	20
	30
	12
	6

	100
	96
	90
	[image: image5.wmf]0.030

0

60

+


	50
	75
	
	
	
	
	
	
	
	14（16）
	
	
	
	
	
	
	
	
	
	14
	8

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	22
	10

	125
	120
	110
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0

70

+


	60
	90
	
	12
	
	
	
	
	
	18
	
	
	
	14.5
	
	6
	
	
	35
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	＞7.5
	25
	-0.020

-0.033
	6
	5
	21.0
	0

-0.20
	8
	0

-0.036
	
	
	
	

	150
	143
	135
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0

90

+


	80
	110
	6.5
	15
	
	4-12
	
	
	≤7.5
	18
	-0.016

-0.027
	
	
	14.5
	0

-0.10
	6
	0

-0.030
	
	
	32
	13

	
	
	
	
	
	
	
	
	
	
	
	
	＞7.5
	25
	-0.020

-0.033
	7.5
	6
	21.0
	0

-.0.2
	8
	0

-0.036


	25
	45
	
	

	175
	168
	160
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0

95

+


	
	130
	
	
	
	4-14.5
	
	
	≤15
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	＞15
	28
	
	
	
	24.0
	
	
	
	30
	55
	
	

	200
	190
	180
	
	
	150
	
	20
	
	
	
	
	≤45
	
	
	
	
	
	
	
	
	
	
	44
	19

	
	
	
	
	
	
	
	
	
	
	
	
	>45
	38
	-0.025

-0.041
	9.5
	7
	33.0
	
	10
	
	35
	70
	
	

	225


	213


	200
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+



	90
	165
	
	25
	
	4-18.5
	
	
	≤45
	28
	-0.020

-0.033
	7.5
	6
	24.0
	
	8
	
	30
	55
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	>45-75
	38
	-0.025

-0.041
	9.5
	7
	33.0
	
	10
	
	35
	70
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	＞75
	50
	
	12.5
	8
	44.5
	
	14
	0

-0.043
	40
	85
	50
	22

	250
	236
	210
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0

110

+


	
	
	
	
	
	
	
	
	≤45
	28
	-0.020

-0.033
	7.5
	6
	24.0
	
	8
	0

-0.036
	30
	55
	44
	19

	
	
	
	
	
	
	
	
	
	
	
	
	>45-75
	38
	-0.025

-0.041
	9.5
	7
	33.0
	
	10
	
	35
	70
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	＞75
	50
	
	12.5
	8
	44.5
	
	14
	0

-0.043
	40
	85
	50
	22

	
	
	
	
	
	
	
	
	
	
	
	1500
	≤63
	38
	
	9.5
	7
	33.0
	
	10
	0

-0.036
	35
	70
	44
	19

	
	
	
	
	
	
	
	
	
	
	
	
	＞63
	50
	
	12.5
	8
	44.5
	
	14
	0

-0.043
	40
	85
	50
	22


	300
	281
	265
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+


	100
	215
	6.5
	30
	±0.5
	4-24
	45
	3000
	≤90
	38
	-0.025

-0.041
	9.5
	7
	33.3
	0

-.0.2
	10
	0

-0.036
	35
	70
	50
	22

	
	
	
	
	
	
	
	
	
	
	
	
	＞90

-220
	50
	
	12.5
	8
	44.5
	
	14
	0

-0.043
	40
	85
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	＞220
	60
	-0.030

-0.049
	16.0
	10
	53.0
	
	18
	
	50
	100
	60
	25

	
	
	
	
	
	
	
	
	
	
	
	1500
	≤90
	50
	-0.025

-0.041
	12.5
	8
	44.5
	
	14
	
	40
	85
	50
	22

	
	
	
	
	
	
	
	
	
	
	
	
	＞90

-220
	60
	-0.030

-0.049
	16.0
	10
	53.0
	
	18
	
	50
	100
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	＞220
	70
	
	20.0
	12
	62.5
	
	20
	0

-0.052
	60
	
	60
	25

	350
	330
	310
	
	170
	250
	
	
	
	
	
	3000
	≤220
	50
	-0.025

-0.041
	12.5
	8
	44.5
	
	14
	0

-0.043
	40
	85
	50
	22

	
	
	
	
	
	
	
	
	
	
	
	
	＞220
	60
	-0.030

-0.049
	16.0
	10
	53.0
	
	18
	
	50
	100
	60
	25

	
	
	
	
	
	
	
	
	
	
	
	≤1500
	≤90
	50
	-0.025

-0.041
	12.5
	8
	44.5
	
	14
	
	40
	85
	50
	22

	
	
	
	
	
	
	
	
	
	
	
	
	＞90

-160
	60
	-0.030

-0.049
	16.0
	10
	53.0
	
	18
	
	50
	100
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	＞160
	70
	
	20.0
	12
	62.5
	
	20
	0

-0.052
	60
	
	60
	25

	400
	377
	360
	
	
	310
	
	35
	
	8-24
	22.5
	≥1000
	≤160
	60
	
	16.0
	10
	53.0
	
	18
	0

-0.043
	50
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	＞160

-220
	70
	
	20.0
	12
	62.5
	
	20
	0

-0.052
	60
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	＞220
	80
	-0.036

-0.058
	
	
	71.0
	
	22
	
	70
	140
	70
	30

	450
	410
	400
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+


	190
	340
	10
	40
	
	8-26
	
	
	≤355
	
	-0.030

-0.049
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	＞355
	90
	-0.036

-0.058
	
	
	81.0
	
	25
	
	80
	160
	75
	35

	500
	460
	450
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0

250

+


	220
	380
	
	50
	
	
	
	≥750
	≤355
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	＞355
	100
	
	
	
	
	
	
	
	
	
	
	

	
	Note 1: Shaft, hole and length should be manufactured with h14, H14, js14 respectively if dimension tolerance is not specified.

Note 2: One or two cable trays can be used as needed, b, h values ​​can also be changed according to selected cable cross-sectional dimensions by confirming with submersible pump manufactory.

Note 3: Shaft can be shared both for motor and submersible pump. And spline connection is permitted.


3.8 Radial runout of circumferential surface at the midpoint of motor shaft end should not exceed tolerances specified in Table 3 while shaft is rotating.
Table 3 Radial runout of circumferential surface at the midpoint of motor shaft end while shaft is rotating
Dimension in millimeter

	diameter of shaft end
	runnout limits

	
	Supported by roll bearing
	Supportd by sliding bearing

	≤30
	0.04
	0.07

	>30~50
	0.05
	0.08

	>50~80
	0.06
	0.10

	>80
	0.07
	0.11

	Note: Siding bearing clearance is not included in the radial runout limit while supported by slide bearing.


3.9 Radial runout and face runout of the connection of end between motor and pump by taking the shaft centerline as measuring datum: it should be no greater than 0.08 mm for rolling bearing, and it should be no more than two-sided bearings gap plus 0.1 mm for the sliding bearing.

4 Technical Requirements

4.1The motor should comply with the requirements in standard, and manufactured in accordance with approved drawings and technical documents.

4.2 The motor should be able to run properly under the following conditions.

a) Motor is submerged in water completely, and the depth should be no greater than 70 m;

b) Water temperature should be no higher than 20℃;

c) Solids content in the water (count by mass) should be no more than 0.01%;

d) Range of PH value of water is from 6.5~8.5;

e) Chloride ion content in the water should be no more than 400mg/L;

f) Hydrogen sulfide content in the water should be no more than 1.5mg/L;

g) Chamber of water-filled motor should be filled with water or other aqueous solutions specified by the manufacturer completely.

Note: The above conditions can not be fulfilled; alignments should be made between the user and the manufacturer.

4.3 During the operation, changes of voltage and frequency of power supply and its impact on motor performance and temperature rising should be consistent with the regulations in GB 755-2008.

4.4 If motor power, voltage and frequency are rated, guarantee value of the three-phase motor efficiency and power factor should be in accordance with Table 4 (water-filled), Table 5 (oil-filled) and Table 6 (shielded), guarantee value of the single-phase motor efficiency and power factor should be consistent with Table 7.

If efficiency η is indirectly measured by rated voltage load method, stray losses of rated load on copper bar rotor is 1.2% of the rated power, while for cast aluminum rotor is determined according to Table 8.

Referenced operating temperature for polyethylene motor winding, polypropylene-based motor winding, cross-linked polyethylene motor winding is 50 ℃, while for 130 (B) insulation, 155 (F) insulation , 180 (H ) insulation are 95℃,115℃,130℃ respectively.

Length of cable is 5 m in type inspection.

Table 4 Guarantee values of efficiency and power factor for water-filled three-phase motors

	Frame number
	100
	125
	150
	175
	200
	225

	synchronous

speed
	3000 r/min

	rated

power

kW
	efficiency

η

%
	power factor

cosφ
	efficiency

η

%
	power

factor

cosφ
	efficiency

η

%
	power 

factor

cosφ
	efficiency

η

%
	power 

factor

cosφ
	efficiency

η

%
	power 

factor

cosφ
	efficiency

η

%
	power 

factor

cosφ

	0.25
	51.0
	0.68
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	0.37
	53.0
	
	
	
	
	
	
	
	
	
	
	

	0.55
	56.0
	0.70
	
	
	
	
	
	
	
	
	
	

	0.75
	58.0
	0.72
	
	
	
	
	
	
	
	
	
	

	1.1
	61.0
	0.73
	
	
	
	
	
	
	
	
	
	

	1.5
	63.0
	0.74
	67.0
	0.74
	
	
	
	
	
	
	
	

	2.2
	65.0
	0.75
	69.0
	
	
	
	
	
	
	
	
	

	3
	67.0
	
	71.0
	0.75
	74.5
	0.78
	75.0
	0.79
	76.0
	0.78
	
	

	4
	69.0
	0.76
	73.0
	
	76.0
	0.79
	76.5
	
	77.0
	0.79
	
	

	5.5
	70.0
	
	74.0
	0.76
	76.5
	0.80
	77.5
	0.80
	77.5
	0.80
	
	

	7.5
	71.0
	
	75.0
	
	77.0
	
	78.0
	
	78.0
	0.81
	78.5
	0.81

	9.2
	-
	-
	
	0.77
	78.0
	0.81
	79.0
	0.81
	79.0
	
	79.5
	

	11
	-
	-
	76.0
	
	78.5
	
	80.0
	
	79.5
	0.82
	80.0
	0.82

	13
	-
	-
	
	0.78
	79.5
	
	80.5
	0.82
	80.0
	
	81.0
	

	15
	-
	-
	77.0
	
	80.5
	
	81.0
	
	81.0
	
	82.0
	

	18.5
	-
	-
	78.0
	0.78
	
	0.82
	
	
	82.0
	0.83


	83.0
	0.83

	22
	-
	-
	
	
	81.0
	
	81.5
	0.83
	83.0
	
	83.5
	

	25
	-
	-
	-
	-
	
	
	
	
	84.0
	
	84.0
	

	30
	-
	-
	-
	-
	81.5
	0.83
	82.0
	
	
	
	84.5
	0.84

	37
	-
	-
	-
	-
	
	
	
	0.84
	85.0
	0.84
	85.0
	

	45
	-
	-
	-
	-
	
	
	82.5
	
	
	
	85.5
	

	55
	-
	-
	-
	-
	-
	-
	
	
	85.5
	
	
	0.85

	63
	-
	-
	-
	-
	-
	-
	
	
	
	
	86.0
	

	75
	-
	-
	-
	-
	-
	-
	-
	-
	
	0.85
	
	

	90
	-
	-
	-
	-
	-
	-
	-
	-
	86.0
	
	86.5
	0.86

	100
	-
	-
	-
	-
	-
	-
	-
	-
	
	
	87.0
	

	110
	-
	-
	-
	-
	-
	-
	-
	-
	
	
	
	

	125
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	87.5
	


Table 4 Guarantee values of efficiency and power factor for water-filled three-phase motors (continued)

	Frame number
	250
	300
	350

	synchronous

speed r/min
	3000
	1500
	3000
	1500
	3000
	1500
	1000

	rated

power

KW
	efficiency

η

%
	power factor

cosφ
	efficiency

η

%
	power factor

cosφ
	efficiency

η

%
	power factor

cosφ
	efficiency

η

%
	power factor

cosφ
	efficiency

η

%
	power factor

cosφ
	efficiency

η

%
	power factor

cosφ
	efficiency

η

%
	power factor

cosφ

	11
	80.0
	0.82
	78.0
	0.80
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	13
	80.5
	
	79.0
	
	
	
	
	
	
	
	
	
	
	

	15
	81.5
	0.83
	80.5
	0.81
	
	
	
	
	
	
	
	
	
	

	18.5
	82.5
	
	81.0
	
	82.5
	0.83
	
	
	
	
	
	
	
	

	22
	84.0
	0.84
	82.0
	0.82
	83.5
	
	
	
	
	
	
	
	
	

	25
	84.5
	
	83.0
	
	84.0
	
	
	
	84.5
	0.82 
	
	
	
	

	30
	85.0
	
	84.0
	
	85.0
	0.84
	85.0
	0.82
	
	
	84.5
	0.82
	84.0
	0.80

	37
	86.0
	
	
	
	85.5
	
	85.5
	
	85.0
	0.83
	
	
	84.5
	

	45
	86.0
	0.85
	84.5
	0.83
	
	
	
	
	
	
	85.0
	
	
	

	55
	
	
	
	
	86.0
	0.85
	86.0
	0.83
	86.0
	
	
	0.83
	85.0
	0.81

	63
	87.0
	
	85.0
	
	
	
	
	
	
	0.84
	86.0
	
	86.0
	

	75
	
	
	
	0.84
	86.5
	
	86.5
	
	
	
	
	
	
	

	90
	
	0.86
	
	
	
	
	
	
	87.0
	
	87.0
	
	87.0
	

	100
	87.5
	
	86.0
	
	87.0
	0.86
	87.0
	0.84
	
	
	
	0.84
	
	0.82

	110
	
	
	
	0.85
	
	
	
	
	88.0
	0.85
	87.5
	
	87.5
	

	125
	88.0
	
	
	
	87.5
	
	
	
	
	
	
	
	
	

	140
	
	0.87
	87.0
	
	
	
	87.5
	
	
	
	88.0
	
	88.0
	

	160
	88.5
	
	
	
	88.0
	
	
	
	88.5
	
	
	
	
	

	185
	
	
	-
	-
	
	0.87
	88.0
	0.85
	
	0.86
	88.5
	0.85
	88.5
	0.83

	220
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	250
	-
	-
	
	
	
	
	
	
	
	
	89.0
	
	88.0
	

	280
	
	
	
	
	88.5
	
	88.5
	
	89.0
	
	
	
	
	

	315
	
	
	
	
	
	
	
	
	
	0.87
	89.0
	
	89.0
	

	355
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	400
	
	
	
	
	-
	-
	-
	-
	
	
	-
	-
	-
	-

	450
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Table 4 Guarantee values of efficiency and power factor for water-filled three-phase motors (continued)
	Frame number
	400
	450
	500

	synchronous

speed r/min
	3000
	1500
	1000
	3000
	1500
	1000
	1500
	1000
	750

	rated

power

KW
	efficiency

η
%
	power

factor

cosφ
	efficiency

η

%
	power

factor

cosφ
	efficiency

η

%
	power

factor

cosφ
	efficiency

η
%
	power

factor

cosφ
	efficiency

η
%
	power

factor

cosφ
	efficiency

η

%
	power

factor

cosφ
	efficiency

η
%
	power

factor

cosφ
	efficiency

η
%
	power

factor

cosφ
	efficiency

η
%
	power

factor

cosφ

	37
	85.0
	0.83
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	45
	
	
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	55
	
	
	86.5
	0.81
	-
	-
	85.5
	0.83
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	63
	86.0
	
	
	
	-
	-
	
	
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	75
	
	0.84
	87.0
	
	-
	-
	
	
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	90
	
	
	
	0.82
	85.0
	0.80
	86.0
	0.84
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	100
	87.0
	
	87.5
	
	
	
	
	
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	110
	
	
	
	0.83
	
	0.81
	
	
	85.0
	0.82
	-
	-
	-
	-
	-
	-
	-
	-

	125
	
	0.85
	88.0
	
	86.0
	
	87.0
	0.85
	
	
	-
	-
	85.0
	0.82
	-
	-
	-
	-

	140
	87.5
	
	
	
	
	
	
	
	85.5
	
	-
	-
	
	
	-
	-
	-
	-

	160
	
	
	88.5
	
	
	
	
	
	
	0.83
	85.0
	0.81
	
	
	85.0
	0.80
	-
	-

	185
	
	
	
	0.84
	86.5
	
	87.5
	0.86
	
	
	
	
	85.5
	0.83
	
	
	-
	-

	220
	88.0
	0.86
	
	
	
	0.82
	
	
	86.0
	0.84
	86.0
	
	
	
	86.0
	0.80
	85.0
	0.78

	250
	
	
	88.8
	
	
	
	
	
	
	
	
	0.82
	86.0
	
	
	
	
	

	280
	
	
	
	
	87.0
	
	88.0
	
	86.5
	
	86.5
	
	
	0.84
	86.5
	0.81
	86.0
	0.79

	315
	88.5
	
	89.0
	0.85
	
	
	
	
	
	
	
	
	86.5
	
	
	
	
	

	355
	
	0.87
	
	
	
	0.83
	
	0.87
	87.0
	0.85
	87.0
	0.83
	
	
	87.0
	0.82
	86.5
	0.80

	400
	89.0
	
	89.5
	
	88.0
	
	89.0
	
	
	
	
	
	87.0
	0.85
	
	
	
	

	450
	
	
	
	
	
	
	
	
	88.0
	
	88.0
	
	
	
	88.0
	0.83
	87.0
	0.81

	500
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Table 5 Guarantee values of efficiency and power factor for 3000r/min oil-filled three-phase motors

	Frame  

number
	75
	100
	150
	175
	200
	250
	300

	rated power

kW
	efficiency

η

%
	power

factor

cosφ
	efficiency

η

%
	power

factor

cosφ
	efficiency

η

%
	power

factor

cosφ
	efficiency

η

%
	power

factor

cosφ
	efficiency

η

%
	power 

factor

cosφ
	efficiency

η

%
	power

factor

cosφ
	efficiency

η

%
	power

factor

cosφ

	0.25
	53.0
	0.69
	55.0
	0.70
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	0.37
	56.0
	0.70
	58.0
	0.72
	
	
	
	
	
	
	
	
	
	

	0.55
	58.0
	0.72
	61.0
	0.74
	
	
	
	
	
	
	
	
	
	

	0.75
	62.0
	0.73
	64.0
	0.75
	
	
	
	
	
	
	
	
	
	

	1.1
	65.0
	0.74
	67.0
	0.76
	
	
	
	
	
	
	
	
	
	

	1.5
	67.0
	0.75
	69.0
	0.77
	
	
	
	
	
	
	
	
	
	

	2.2
	70.0
	0.76
	71.0
	0.78
	
	
	
	
	
	
	
	
	
	

	3
	-
	-
	72.0
	0.79
	74.0
	0.80
	
	
	
	
	
	
	
	

	4
	-
	-
	74.0
	
	75.0
	
	76.0
	0.81
	77.0
	0.81
	
	
	
	

	5.5
	-
	-
	75.0
	0.80
	76.0
	
	77.0
	
	78.0
	
	
	
	
	

	7.5
	-
	-
	76.0
	
	76.5
	0.81
	78.0
	0.82
	79.0
	0.82
	
	
	
	

	9.2
	-
	-
	-
	-
	77.0
	
	
	
	
	
	79.0
	0.83
	
	

	11
	-
	-
	-
	-
	78.0
	0.82
	79.0
	
	80.0
	
	80.0
	
	
	

	13
	-
	-
	-
	-
	
	
	
	0.83
	81.0
	0.83
	80.5
	0.84
	
	

	15
	-
	-
	-
	-
	79.0
	0.83
	80.0
	
	
	
	81.0
	
	
	

	18.5
	-
	-
	-
	-
	
	
	
	
	82.0
	
	82.0
	
	
	

	22
	-
	-
	-
	-
	80.0
	
	81.0
	0.84
	83.0
	0.84
	83.0
	0.85
	
	

	25
	-
	-
	-
	-
	
	0.84
	
	
	84.0
	
	84.0
	
	
	

	30
	-
	-
	-
	-
	81.0
	
	82.0
	
	
	
	84.5
	
	
	

	37
	-
	-
	-
	-
	82.0
	
	
	0.85
	85.0
	0.85
	85.0
	0.86
	
	

	45
	-
	-
	-
	-
	
	
	83.0
	
	
	
	85.5
	
	86.0
	0.85                                                                                                                                                                                                                                                                    

	55
	-
	-
	-
	-
	-
	-
	
	
	85.5
	
	86.0
	
	
	

	63
	-
	-
	-
	-
	-
	-
	84.0
	
	
	
	86.5
	
	86.5
	0.86

	75
	-
	-
	-
	-
	-
	-
	-
	-
	
	0.86
	87.0
	0.87
	
	

	90
	-
	-
	-
	-
	-
	-
	-
	-
	86.0
	
	
	
	87.0
	

	100
	-
	-
	-
	-
	-
	-
	-
	-
	
	
	87.5
	
	
	0.87

	110
	-
	-
	-
	-
	-
	-
	-
	-
	
	
	
	0.88
	87.5
	

	125
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	88.0
	
	
	

	140
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	
	
	88.0
	0.88

	160
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	
	
	
	

	185
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	89.0
	

	220
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	
	

	250
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	
	


Table 6 Guarantee values of efficiency and power factor for 3000r/min shielded three-phase motors

	Frame
number
	rated power

kW
	0.37
	0.55
	0.75
	1.1
	1.5
	2.2
	3
	4
	5.5
	7.5

	100
	efficiency 

η  %
	67.0
	69.0
	70.0
	71.0
	72.0
	73.0
	74.0
	75.0
	76.0

	
	power factor cosφ
	0.70
	0.71
	0.72
	0.73
	0.74
	0.75
	0.76
	0.77
	0.78

	Frame
number
	rated power

kW
	1.5
	2.2
	3
	4
	5.5
	7.5
	9.2
	11
	13
	15
	18.5
	22

	125
	efficiency 

η  %
	73.0
	74.0
	75.0
	76.0
	77.0
	78.0
	79.0
	80.0

	
	power factor

cosφ
	0.74
	0.75
	0.76
	0.77
	0.78
	0.79
	0.80
	0.81

	Frame
number
	rated power

kW
	3
	4
	5.5
	7.5
	9.2
	11
	13
	15
	18.5
	22
	25
	30

	150
	efficiency

η  %
	76.0
	77.0
	78.0
	79.0
	80.0
	81.0
	82.0
	83.0

	
	power factor

cosφ
	0.78
	0.79
	0.80
	0.81
	0.82
	0.83
	0.84


Table 7 Guarantee values of efficiency and power factor for 3000r/min single-phase motors

	rated 

power 

kW
	dry
	shielded
	oil-filled
	water-filled

	
	efficiency

η
%
	power factor

cosφ
	efficiency

η
%
	power

factor

cosφ
	efficiency

η
%
	power

factor

cosφ
	efficiency

η
%
	power

factor

cosφ

	0.25
	56.0
	0.76
	52.0
	0.67
	52.0
	0.68
	43.0
	0.65

	0.37
	59.0
	0.77
	53.0
	0.68
	54.0
	0.69
	46.0
	0.66

	0.55
	62.0
	0.78
	56.0
	0.71
	57.0
	0.72
	50.0
	0.69

	0.75
	64.0
	0.80
	59.0
	0.73
	60.0
	0.74
	53.0
	0.70

	1.1
	66.0
	0.81
	63.0
	0.75
	63.0
	0.76
	56.0
	0.72

	1.5
	68.0
	0.82
	65.0
	0.77
	65.0
	0.78
	59.0
	0.73

	2.2
	69.0
	0.83
	66.0
	0.77
	66.0
	0.79
	61.0
	0.74

	3
	71.0
	0.84
	67.0
	0.78
	67.0
	0.81
	63.0
	0.75

	4
	72.0
	0.85
	68.0
	0.78
	68.0
	0.82
	65.0
	0.75

	Note: Efficiency is increased 3% of single-phase motor with capacitor by comparing with above values, power factor is 0.93.


Table 8 Recommended values of stray losses Ps at rated load
	motor bearing type
	power level/kW
	Ps/PN×100

%

	sliding bearing
	PN＜1

1≤PN≤90

90＜PN≤375

PN＞375
	2.0

1.6

1.4

1.2

	rolling bearing 
	PN＜1

1≤PN≤90

90＜PN≤375

PN＞375
	2.5

1.8

1.5

1.2


4.5 Guarantee value of ratio of stall torque and rated torque of three-phase motor at rated voltage shall comply with Table 9, guarantee value of ratio of stall torque and rated torque of single-phase motor shall comply with Table 10.


Table 9 Guarantee values of ratio of stall torque and rated torque of three-phase motor
	rated power /kW
	≤13
	15~30
	37～220
	＞220

	stall torque / rated torque
	1.2
	1.1
	1.0
	0.8


Table 10 Guarantee values of ratio of stall torque and rated torque of single-phase motor
	type
	run with capacitor
	start with resistance
	others

	stall torque / rated torque
	0.5
	1.1
	1.2


4.6 Minimum torque shall not less than 0.8 times the rated torque for motors with rated power is less than 100 kW at rated voltage. The motor with rated power is 100 kW and above, it shall be not less than 0.5 times the rated torque.

4.7 Guarantee value of the maximum torque shall be 2 times the rated torque for the motor with rated power is less than 100 kW at rated voltage. The motor with rated power is 100 kW and above, it shall be 1.8 times the rated torque.

4.8 Guarantee value of the ratio of stall current and rated current should not exceed 10 times for single-phase resistance starting motor in rated voltage condition, other types of motors shall comply with Table 11.

Table 11   Guarantee value of the ratio of stall current and rated current for three-phase motors

	rated power /kW
	≤37
	>37

	stall current/rated current
	7
	6.5

	Note: Rated current should be calculated according to guarantee values of rated power, rated voltage, efficiency and power factor (tolerance is not taken into account).

注： 


4.9 Tolerance of guarantee value of electrical motor performance should be complied with Table 12.

Table12   Tolerance of guarantee value of electrical performance 

	No.
	designation of electrical properties
	tolerance

	1
	efficiency([image: image14.wmf]h

)

rated power :≤ 150kW

rated power :＞ 150kW
	-0.15(1-[image: image15.wmf]h

)

-0.10(1-[image: image16.wmf]h

)

	2
	power factor(
[image: image17.wmf]cos

j

)
	-(1-
[image: image18.wmf]cos

j

)/6,minimum:-0.02,maximum:-0.07

	3
	stall torque
	-15% of guarantee value of torque,+25%

(more than +25% by agreement)

	4
	minimum torque
	-15% of guarantee value of torque

	5
	maximum torque
	-10% of guarantee value of torque

	6
	stall current
	+20% of guarantee value of current

	7
	slip ratio (full load and working temperature)

rated power :＜ 1kW

rated power :≥ 1kW
	  ±30% of guarantee value of slip ratio

±20% of guarantee value of slip ratio

	Note: guarantee value of slip ratio=( synchronous speed-rated speed (value labelled in nameplate))/synchronous speed


4.10 When water temperature is below 20℃，limitation of temperature rising of motor stator winding (resistance method) should not be greater than values in Table 13.

Table 13   Limitation of temperature rising of stator winding
	thermal insulation material or thermal class
	limitation of temperature rising/K

	polyethylene type
	45

	polypropylene type
	52

	XLPE type
	60

	130（B）
	100

	155（F）
	120

	180（H）
	140


4.11 For water-filled motor, insulation resistance between winding and stator housing can not be less than 150M( for the polyethylene, polypropylene and XLPE insulation material, after submersing motor in water with room temperature for 12 hours. 
    For oil-filled, dry and shielded motor, insulation resistance between winding(including signal wire) and stator housing can not be less than 100M( by putting motor into the water with room temperature.
4.12 Thermal resistance of the stator winding insulation should be not less than 1 M[image: image19.wmf]W

 when it closes to working temperature.

4.13 Motor stator winding (including signal wire) should be not breakdown after 1 minute withstand voltage test. Test frequency is 50 Hz with sine wave. As for the three-phase motor with rated voltage is 380V, its effective test voltage value is 1760 V. As for the three-phase motor with rated voltage is 660 V, its effective test voltage value is 2320 V. For the single-phase motor, its effective test voltage is 1500V. Water-filled motor should be immersed in water with room temperature for 12 hours before test. Motor withstand voltage test should not be repeated, test voltage shall be 80% of specified value if necessary.

   For mass production motors with power are equal to and below 200 kW should comply with the regulation of section 9.2 in GB 755-2008.

   During the type inspection, withstand voltage test of the stator windings should be started when temperature of stator windings closing to the operating temperature.
4.14 Motor stator windings (except for immersed wire) should be able to withstand inter-turn withstand voltage test without breakdown, single-phase motor test voltage (peak value) is 1800V, peak of experiment surging voltage of three-phase motor should comply with Table 14.

Table 14 Peak values of experimental surging voltage for three-phase motor

	rated voltage V
	380
	660

	peak value of experimental surging voltage  V
	3000
	3900


4.15 Dry motor should be undergone 40 ℃ damp heat test prescribed by GB / T 2423.4-2008. After 12 cycles test, measured insulation resistance of the motor stator winding, for the rated voltage 380V, its value should be not less than 1.14 MΩ. For rated voltage 660 V, its value should be not less than 1.98 MΩ. Also it should be no breakdown under the withstand voltage test for 1 minute. For 380V, its effective test voltage is 1500V, and for 660V, its effective value of test voltage is 1970V. Motor voltage resistance test should not be repeated, test voltage is 80% of specified values if necessary. The motor should be dried before restarting the test.

4.16 When three-phase power reaches balance, the motor no-load current deviation between the mean of three -phase and any one of the three-phase shall not exceed 10%.

4.17 No-load and stall currents and losses of motor should be within a certain data range in factory inspection. And the data range should ensure motor performance comply with regulations of section 4.4 to 4.9.

4.18 The chamber should be able to withstand the 0.05 MPa water pressure for 5 minutes without any leakage for assembled water-filled or shielded motor. Allowing microscale leakage at shaft end surface when the shaft is installed outwards at the oil seal lip, but this should not affect normal test. The chamber of assembled and oiled dry and oil-filled motor should be able to withstand 0.2 MPa water pressure for 5minutes without leakage.

4.19 Balancing test should be carried out for motor rotor, which complies with level G6.3 prescribed in GB/T9239.1-2006.

4.20 Downward thrust force can taken by motor thrust bearing should be not less than the value specified in Table 15, and it also can take short time upward pull force generated at start up is 40% of downward thrust.

Table 15 Downward thrust force from submersible pump on the motor thrust bearing

	frame 

number
	75
	100
	125
	150
	175
	200
	225
	250
	300~400
	450-500

	thrust

kN
	ordinary
	0.8
	1.5
	4
	6
	8
	10
	12
	15
	22
	28

	
	high thrust
	1.3
	2.5
	6
	10
	13
	18
	22
	25
	36
	45


High thrust bearings require special order and performance of motor with high thrust bearing is determined by user and manufacturer. When axial force of submersible pump exceeds the above requirements, user should consult with the manufacturer.

4.21 Motor should have anti-corrosion solution and sand–free device should be assembled.

4.22 Oil-filled and dry type motor should be with mechanical seal. Mechanical seal leakage should be no greater than 2.4 mL in 24 hours under specified conditions. Seal oil chamber should be able to run continuously at least 3 000 hours once filled.

4.23 Mean-time-to-first-failure（MTTFF）of motor should more than 2500h under specified condition.

4.24 Full voltage direct start should be given priority. If power supply capacity is insufficient, reduced voltage starting can be used. Sufficient time interval should be set between two starts.

4.25 Assembly of the motor should be complete and correct, motor should rotate freely and steadily, no stuck stagnation phenomenon. Motor should be with nameplate and labels and its surface painting should be dry and intact, no stain bumps and cracks, etc.

4.26 Motor cable length measured from the pump outlet should be no less than 2m and to ensure submersible pumps install and use properly.

4.27 If alphabetical sequence of signs at the cable outlet is same with the voltage phase sequence of three-phase power, motor rotates generally in counter-clockwise from view of shaft end. If there is a need to connect the submersible pumps and pipes, clockwise rotation is also allowed.

4.28 Motors, together with motor shaft extension flat key, maintenance manual and product certification shall be supplied to the users. Each motor shall be equipped with necessary spare parts.

4.29 The safety requirements of motor shall comply with GB 14711.

5 Test methods and inspection rules

5.1 Testing methods 

The motor test method and test results analysis and calculation shall comply with GB/T 12785 and GB/T 22719.1.

5.2 Inspection rules

Product inspection covers both factory inspection and type inspection.

5.2.1 Factory inspection

5.2.1.1 Each motor should be qualified before sale and a product certification is attached.

5.2.1.2 Each motor should be taken the factory inspection, testing items includes:

a) Mechanical inspection: Assembly, turning, appearance, radial runout, end surface runout and connection dimensions for submersible pumps；
Note: Radial runout and end surface runout checks can be carried out as spot-check. Spot-check methods are specified by the manufacturer.

b) Chamber pressure resistance test

c) Oil inspection (oil of oil-filled motor should be checked before no-load operation)

d) Measurement of DC resistance of each phase of stator windings in cold condition

e) Measurement of cold state insulation resistance between stator winding and signal wire, signal wire and housing, stator winding and housing.

Note: Warm state insulation resistance of stator winding and signal wire, signal wire and housing, stator winding and housing are measured in the type inspection.

f) Windstand voltage test of stator winding and signal wire, signal wire and housing, stator winding and housing.
g) No-load current and loss measurement

Note: No-load characteristic curve of motor beed measured in type inspection.

h) Measurement of stall current and stall loss

Note: Stall characteristic curve od motor need measured in type inspection.
i) Stator windings inter-turn insulation test

j) Safety check

k）Rotation direction check

5.2.2 Type inspection
5.2.2.1 Type inspection shall be carried out in following cases:

a) Evaluation on production of new product or old product manufactured in new plant.
b) Structure, materials, technology changes, which may affect product performance after mass production

c) Mass production spot-check, once a year

d) Restart production after long shut-down period

e) Great difference between current test results with the last type inspection
f) National quality supervision agencies ask for type test

5.2.2.2 Type inspection items for motors are following

a) All test items for factory inspection

b) Hot experiment

c) Measurement of efficiency, power factor and slip

d) Maximum torque measurement

e) Minimum torque measurement in the starting process (only needed in the new product certification)

f) 40℃ damp heat test for dry motor

j) MTTFF check (only needed for the new product certification)

6 Sign and package

6.1 Signs should be fixed in the apparent positions of the motor housing, sign materials and data on the label shall be guaranteed clear in the using period. The following content shall be included at least:

a) Name of manufactory;

b) Motor name, type and specification

c) Rated power, kW

d) Rated frequency, Hz

e) Rated voltage, V

f) Rated current, A

g) Rated rotation speed, r/min

h)Thermal class （130(B)、155(F)、180(H）)or temperature rise limitation
i) Wire connection mode

j）Production number and date

k) Mass, kg

l) Standard based

6.2 “Water fill” and “water release” signs shall be located clearly at the water inlet and outlet for water-filled motor.

6.3 Motor stator windings should have three or six wire-out terminals, on which should be clearly marked and indelible in the whole life-cycle. Signs shall comply with Table 16. Oil-filled motor has a “Single” marking for the motor runs out of oil.

Table 16   Signs of wire-out terminals
	Designation of stator winding
	6 wire-out terminals
	3 wire-out terminals

	
	start
	end
	

	group 1 
	U1
	U2
	U

	group 2
	V1
	V2
	V

	group 3
	W1
	W2
	W


6.4 Flat key for shaft should be binded with shaft. The machining surfaces of shaft end, flat key and flange shall be taken the anti-rust treatment and protection.

6.5 While delivered to the user, the motor packaging should be able to ensure that the motor and documents not be lost or damaged under normal storage and transportation conditions. Product packaging shall comply with GB / T 13384. Graphs shall comply with GB / T 191. The liquid of water-filled motor should be released before packaging, or the statement is needed if the liquid is to be preserved.
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