THREE-PHASE SYNCHRONOUS GENERATOR

TCU168E 16KW 400V 50Hz PF0.8
4 Pole - 50Hz @ 1500rpm / 60Hz @ 1800rpm

P evoT=C

EvoTec Model Designation:

TCU 168 E

Core Length
Center Height
Product Category

EvoTec Series
Product Category: U — Industrial or Land Use; M - Marine
Standard:

EvoTec generators are made according to international standard like IEC 60034-1, CEI 2-3, BS 4999-5000, VDE 0530, NF 51-
100,111, OVE M-10, NEMA MG 1.22 and national standard GB755.

Selection of excitation system and automatic voltage regulator to meet different application
requirements:

Excitation System Optional
AVR SHUNT PMG AREP AVR for Parallel C.T.
Operation
ETC-A1 Vv - - - -
ETC-2 Vv - - Vv Vv
ETC-3 V V - \' \'

Protection for different environments:
The protection level of EvoTec standard generator is IP21 and IP23 is optional.
The winding protection level of EvoTec standard generator can meet the clean operating environment with humidity less than or
equal to 95%;
Optional:
o Air inlet and outlet air filters to meet IP44 requirements;
o Special winding protection for harsh environments and relative humidity greater than 95%;
o Space heater on the winding;
o Temperature sensor on the winding

Structure and winding description:
Winding code:
e  Standard — for 50Hz 380V-400V-415V and 220V-230V-240V;
60Hz 380V-416V-440V-460V-480V and 220V-240V-254V-266V-277V
e  W63842 — for 60Hz 380V-416V and 220V-240V ONLY
e W63844 — for 60Hz 380V-416V-440V and 220V-240V-254V ONLY
o Other voltages can be customized.

Steel plate welding frame — smaller deflection of the generator structure, stronger rigidity, smaller vibration of the Gensets;
Flanges, front and end shield — made of cast iron HT200. Flanges are interchangeable;

Single and double bearing design structure — suitable for various engines;

Standard rotating direction — rotate clockwise when viewed from the drive end;

High-speed dynamic balancing technology — balancing accuracy G2.5; ISO 1940/1 standard;

Stator and rotor treatment — moisture proof, mildew proof and salt-spray proof

Cable connection:

Supply cable entries: Closed terminal box; Cable inlet to the main terminal box to be done by the customer;

Twelve (12) leads brought into the terminal box to enable internal series star, parallel star, series delta and parallel delta
connection; Main terminals U, V, W and neutral point N in the main terminal box for external connection;

Terminal marking conforming to IEC standard

We reserve all rights in this document and in the information contained therein. Reproduction, use or disclosure to third parties without written
authorization is strictly forbidden. Copyright 2018 EvoTec



PERFORMANCE DATA (Calculated values)

BASIC DATA
Ambient Te mperature 40°C Excitation Brushless Short Circuit Current Capacity (with AREP) =300%
Temperature Rise 125K Winding Pitch 2/ 3 Method of Cooling ICD1
Service Duty Contimious Power Factor 0.8 Direction of Rotation (viewing from Drive End) clockwise
Phase 3 Imsulation Class Class H Maximum Over-speed i 2250 rpm
Pole 4 Waveform : TIF <50 Degree of Protection P23
Voltage Regulation - 0.5% Waveform : THF <2% Radio interference Class B Group 1
AVE Model ETC-A1l Altitude <1000 m.a.s.1 Total Harmonic Content < 3% - At no load

Electrical and Mechanical Characteristic
Frequency

Round per minute

Voltage ( Y Connection ) - Series Star
Voltage ( YY Connection ) - Parallel Star
Voltage ( A Connection ) - Series Delta
Voltage ({ AA Connection ) - Parallel Delta

Rated power at Class H (125K) te mperature rise

Efficiency at Class H (P.F.=0.8)

Efficiency at Class H (P.F.=1.0)

Reactance (%) at Class H

Short-circuit ratio

Direct axis synchronous reactance unsaturated
Quadrature axis synchronous reactance unsaturated
Direct axis transient reactance saturated

Direct axis subtransient reactance saturated
Quadrature axis subtransient reactance saturated
Zero sequence reactance unsaturated

Leakage reactance

Negative sequence reactance saturated

Open circuit time constant (sec.)
Short-circuit transient time constant (sec.)
Subtransient time constant (sec.)
Armature time constant (sec.)

No load excitation current

Full load excitation current

Full load excitation voltage

Stator Winding Resistance (20°C)
Rotor Winding Resistance (20°C)
Exciter Stator Resistance (20°C)
Exciter Rotor Phase resistance
Cooling air re quire ment

Configuration

Type of Construction

Inertia (J) kgm2]

Total Weight

Drive end bearing / Lubrication
Non-drive end bearing / Lubrication
Recovery time - sec.

Stator winding

Number of Terminal

Rotor

Overload

rpm
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i ohm
ohm
ohm
ohm

P
m/sec

50 60
1500 1800
380 400 415 380 416 440 460 480
190 200 208 190 208 220 230 240
220 230 240 220 240 254 266 277
110 115 120 110 20 127 133 138
18.8 20.0 15.0 188 206 220 230 240
15 16 15.2 15 16.5 17.6 18.4 19.2
825 826 528 819 820 8522 824 826
836 817 839 830 831 833 835 837
830 831 833 825 826 528 83.0 832
856 85.7 859 852 853 855 857 859
86.8 86.9 §7.1 86.4 86.5 86.7 86.9 §7.1
86.1 86.2 86.4 859 86.0 86.2 86.4 86.6
03780 0.3920 04400 03150 03430 03600 03760 0.3920
26484 25496 22501 31778 29148 27811 26623 2.5496
15578 1.4996 13235 18692 17144 16358 15659 1.49%6
0.1434 0.1380 01218 01720 01578 01505 01441 0.1380
0.1374 0.1323 01167 01648 01512 01443 01381 0.1323
01768 0.1702 01502 02121 01%46 01857 01777 0.1702
0.0454 0.0437 00386 00545 00500 00477 00456 0.0437
0.1099 0.1058 00934 013195 01210 01154 01105 0.1058
01571 0.1512 01335 01885 01729 01650 01579 01512
0.3360
0.0160
0.0098
0.0073
0.6 0.6
21 2
50 49
0.6285
0.6138
21.6
0.04131
0.07 0.09
Single Bearing Double Bearing
B2 - SAE IM B34
0.124 0.147
117 120
Not supply 6309 C3-2Z / Prelubricated - sealed for life
6306 C3-2Z / Prelubricated - sealed for life
15
DOUBLE LAYER CONCENTRIC
12
with damping cage

110% rated load for 1 hour

STANDARD COMPLIANCE - IEC 60034-1; CEI 2-3; BS 4999-5000; VDE 0530; NF 51-100,111; OVE M-10; NEMA MG 1.22.

Anhui EvoTec Power Generation Co., Ltd
WWWw.evotecpower.com



EFFICIENCY CURVES
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Transient voltage variation curves
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TCU168E 20KVA 50Hz Transient voltage dip curve versus load
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TCU168E 20KVA 50Hz Transient voltage rise curve versus load
rejection PF=0.8 —a00V |

Voltage rise -(% of rated volta
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Stator Current Decrement Curves

Three-phase short-circuit curves at no load and rated speed (400V)
Based on star connection (Y) SYMUETRICAL
——  ASYMMETRICAL
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Note 1: The following multiplication factors should be used to adjust the values from curve between time 0.001 seconds and the
minimum current point in respect of nominal operating voltage.

Voltage Factor
380V x0.95
400V x1.0
415V x1.03

Note 2: The following multiplication factor should be used to convert the values calculated in accordance with Note 1 to those
applicable to the various types of short circuit.

3-phase 2-phase L-L 1-phase L-N
Instantaneous x1.0 x0.87 x1.3
Sustained x1.0 x1.5 x2.3
Max sustained duration 10 Sec 5 Sec 2 Sec

Anhui EvoTec Power Generation Co., Ltd
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Thermal Damage Curve

Tines (Secands) Thermal Damage Curve
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