THREE-PHASE SYNCHRONOUS GENERATOR

TCU168B 9KW 400V 50Hz PF0.8
4 Pole - 50Hz @ 1500rpm / 60Hz @ 1800rpm

P evoT=C

EvoTec Model Designation:

TCU 168 B

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 Temperature 40°C Excitation Brushless Short Circuit Current Capacity (with AREP) =300%
Temperature Rise 125K Winding Pitch 2/ 3 Method of Cooling ICo1
Service Duty Continuous Power Factor 0.8 Direction of Rotation (viewing from Drive End) clockwise
Phase 3 Insulation Class Class H Maximum Over-speed " 2250 pm
Pole 4 Waveform : TIF <50 Degree of Protection P23
Voltage Regulation - 0.5% Waveform : THF <2% Radio interference Class B Group 1
AVR Model ETC-Al Altitude <1000 m.a.s.] 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) temperature 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 me nt

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

Hz 50 60
" pm 1500 1800
i 380 400 415 380 416 440 450 480
" v 19 200 208 190 208 220 230 240
" v 220 230 240 220 240 254 266 277
" v 110 115 120 110 120 127 133 138
" kv 106 113 108 10.6 118 12.5 13.0 13.5
" kW 85 9 8.6 85 9.4 10 104 10.8
100% 792 795 796 786 787 789 791 793
75% 806  80.9 81 80.2 803 80.5 80.7 80.9
s0% %00 803 804 796 797 799 801 80.3
100% 825 828 89 87 828 80 832 83.4
75% 840 843 844 845 846 848 850 852
50% 838 841 842 842 843 845 84.7 84.9
" Kce 03980 0.4170 04700 03300 03600 03780 03970  0.4170
" xa 25100 23985 21292 30117 27772 26428 25166 23985
" Xq 15167 14494 12866 18159 16782 15970 15207 14494
" Xd 01864 01781 0.1581 02237 02062 01963 0.1869  0.1781
" X"d 01787 0.1708 01516 02145 01978 01882 01792 0.1708
" X"q 02081 0.1980 01765 02497 02303 02151 02087  0.1989
" X0 00472 0.0451 00401 00567 00523 00497 00474 00451
" X, 01494 0.1427 01267 01792 01653 01573 01498  0.1427
" X2 01934 01848 01641 02521 02140 02037 0.1939  0.1848
" T'do 0.2770
" T4 0.0160
" Tvd 0.0080
" Ta 0.0069
" jo(a) 0.5 0.5
" ie(a) 14 13
" ue(v) 36 35
ohm 1.559
ohm 0.4943
ohm 216
ohm 0.04131
" m¥sec 0.071 0.09
Single Bearing Double Bearing
B2 SAE IM B34
0.097 0.109
54 57
Not supply 6309 C3-2Z / Prelubricated - sealed for life
6306 C3-27 / Prelubricated - sealed for life
1.5
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.
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EFFICIENCY CURVES
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TCU168B 11.3KVA 400V 50Hz
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TRANSIENT VOLTAGE REGULATION CURVES
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TCU168B 11.3KVA 50Hz Locked Rotor Motor Starting Curve
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Transient voltage variation curves
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TCU168B 11.3KVA 50Hz Transient voltage rise curve versus
load rejection PF=0.8
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Stator Current Decrement Curves

Three-phase short-circuit curves at no load and rated speed (400V)

SYMMETRICAL
—— ASYMMETRICAL

Based on star connection
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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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