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About LTEC

Founded in 2004, LTEC has become the long-term partners of many global enterprises. We
are located in Kunshan, China, covering an area of about 20,000 square meters with annual sales
of nearly 100 million yuan.

We are dedicated to provide the power quality and converter solutions up to 35kV, including LV and MV
detuned or filter reactors, passive filters, sine filters, and MV rectifier transformer. Our products are
widely used in power grid, industry, transportation, IT, education, and municipal projects.

LTEC is continually striving to improve our process and technology,approved by ISO9001
quality system. We have the leading certifications of reactors and MV transformers,
in consist of UL, TUV, CE, EAC,GOST. In addition to that, we cooperate closely with domestic
universities for technical innovation. We build up our name with superior quality. By 2020,
our products have sold out to more than 30 countries and regions, including Europe, America,
Asia, Oceania and so on.
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Certificates & Patents/ il 153 }z % F)

CERTIFICATE OF COMPLIANCE

QUALITY MANAGEMENT SYSTEM
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R&D Capability

Our R&D group have more than 30years experiences
of designing and manufacturing the transformers.
The advanced Solidworks software stimulates
the transformers in view of 360 degree.Up to now,
our dry type transformers can be up to 14MVA,

with BIL170kV at 35kV system. We could offer
you the high performance transformers, superior
to the defined standard.The customized solutions
are also available upon requested to satisfy your
requirements in any applications.

UL 1446 EN 50588
IEC 60076 EN 50216
I[EEE 519

Up to July 2020, we have achieved 3 invention
patents, 29 utility model patents, and 10 software
copyrights.
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Production Management

We are specialized in manufacturing the high efficiency and excellent performance MV transformers, with
optimization of our quality management system time to time.All our products are manufactured based
on the ISO9001:2015 certified by CQCin China. In addition, we have been approved by the safety production
standardization. By2021,the environmental system of ISO14001:2015 will be carried out in our factory.

We delicately select the UL approved insulation materials with VPI(vacuum pressure impregnated)
process to every transformer.Typically we have the 220 degree insulation system approved by UL, so the life
expectations and insulation strength of transformers can be longer than before.

From the beginning, we follow the strict sampling inspection regulations to the incoming materials, and confirm all
the key characteristics each lot before in-house, including appearances, dimensions, specifications, insulation
performances, electrical conductivities, and then implement the product traceability in the whole process.
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Process Control

Magnetic cores are manufactured with cold rolled magnetic sheet with high permeability. Theindividual 45
degree cut sheets usethe step lap technique. The special coating to the core surface helps the anti-rust and
moisture, with very lower losses and noise under no load conditions.

The windings are made by Hor C Class paper covered wires, with NOMEX insulation paper between the winding
groups. The dis wound coils guarantees mechanical strength. The connection between the wires and Copper
busbar are TIG welded.

Temperature sensor of PT100 is also embedded inside the coils. Customers could have the options to connect
with the external monitoring devices to detect the three phase winding temperature rise in one circle, and convert it
to the digital signal through RS232/485 MODBUS.

The C class silicon rubber at the bottom of the mounting brackets can reduce the vibration of the
transformers in real operations.

Our dry type rectifier transformer is forced air cooling. In normal operations, the capacity can be increased by 30%
to 40%,compared with natural air transformers.
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Testing Capacity

The testing facility area covers about 1000 square meters, for comprehensive testing of dry type
transformers. We can perform the routine, type and special tests, such as temperature rise, partial discharge,
lightning impulse. All the transformers will be 100% tested before delivery, along with the full testing

reports and technical drawings for file.

The testing center is also equipped with the frequency conversion power, frequency ranging
from 45Hz to 240Hz, output current to 1300A, to meet any frequency testing request. The AC
withstand voltage level is up to 250kV,and the lightning impulse testing capability is up to 1200kV ,with

chop wave output voltage to 900kV.
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Quality Assurance

In addition, the 250kVA PD testing equipment is installed in an independent room with 1pC background
PD, to test the single transformers within 10pC at 1.3 Un. We are also equipped with the YOGOKAWA
power analyzer to precisely measure the losses and other parameters with a high level of 0.2%. Above
all, 200Hz frequency doubling generator without partial discharge can magnify 3 times of frequency

(50Hz/60Hz) for further inductive or PD testing to the transformers.
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Temperature Rise

The temperature rise of phase-shifting
rectifier transformer is same as general
purposed transformers. Please pay more
attentions to below points:

1) The high frequency harmonics in transformer
operations will increase to some extent the
stray losses, which must be considered in
calculating the temperature rise.

2) When the transformer is energized, a large

impulse current will be generated as the
DC capacitors are charged. Thisinrush
current is equivalent to a simultaneous
short-circuit current of all the secondaries, and
twill last for one and half cycle, which should
not be ignored.
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Bypass cabinet Transformer cabinet

Structure of MV Inverters

As atrend of green power, VFD technology is dramatically used in all industry applications. According to
the statistics, it canreach 30% to 40% energy saving. The basic principle isn = 60 f(1 - s) /p, the
speed n and frequency f becomes linear, and does not exist the power loss of regulating excitation
slip and throttling effect in the process of speed regulation. With the development of modern power
electronic, the technology of high voltage, big power frequency conversion speed regulation is getting more
matured, many motor speed control mode has been changed,in this direction. Itadopts the phase shifting
rectifier transformer, with nearly perfect sinusoidal wave, sothere is no more the harmonic pollutions from
LV inverter. Moreover, you don’'t need to install the distribution transformers in the system.

Since motors, water pumps, compressors, rolling mills have beenwidely used in the large mining industry,
cement factory, petrochemical, municipal water supply, metallurgy steel and other electrical industries,
phase-shifting rectifier transformers will have a great potential market as the core part of MV inverter,which

requires safety and reliability.
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Core Part of MV Inverter

The phase-shifting rectifier transformer, featured
by dis wound coils, can effectively eliminate
the harmonic pollution of the inverters to the grid,
sothe designs of MV inverters could bemore flexible.

In the three phase power grid, multi-phase rectifier
circuit is adopted, so the output of low-voltage
DC side after rectification shows better waveform
and less harmonic content.

The phase-shifting rectifier transformer adopts 60
pulse wave rectifier. Theoretically it would eliminate
59harmonics and below (while 48 pulse wave, 47
harmonics and below...) Therefore, the output
waveform of the frequency conversion device will
not cause resonance of the motor. It meets the
requirements of IEEE 519-1992, which is the most
authoritative American standard (ANSI)
formulated by IEEE. This standard is higher than
the requirement of National standard GB14549-93
inthe terms of the total voltage harmonic distortion
rate no more than 4% (odd harmonics no more than
3.2%, even harmonics no more than 1.6%) for
10kV system.
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Phase—shifting Method

In order to improve the power factor and reduce
the harmonic current in the power grid, the pulse

number of rectifier equipment must be increased,

especially for big facilities. The purpose of
phase-shifting is to make a shift angle between
the terminal voltages at the same end of the
secondary windings of rectifier transformer. The
most common methods are star winding, phase
shifting winding and phase shifting autotransformer.

In the figure, 18 pulse rectifier is used for phase
-shifting rectifier transformer, and the input

harmonic current meets the IEEE519 standard.

In the real manufacturing, the number of pulse
rectifiers can be a little more.

The secondary windings of transformers have a
certain phase-shifting angle between the windings
,which not only dramatically reduces the input
harmonic current, but also improves the power
factor to 95% or above at partial or full load.

Transformer with 18 isolated secondary windings
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Phase—shifting Angle

While the phase-shifting method is adopted,

it shall be designed on the secondary side of
the rectifier transformer.

There are three ways to connect the phase
winding to the primary winding:

1. zigzag line

2. hexagon

3. extended triangle preferred

According to different pulse waves, the number of
rectifier transformers required in parallel
operation and the phase-shifting angle of

each transformer are also different.

The combined relationship between the pulses

P of the unit and the phase-shifting angle a
of each transformer is shown in below figure.

BHIfi
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Pulses Groups Motor wvoltage Phase-shifting angle Angle distribution
Fikorh LHE B E e 2izh: BESTH
18 3 20 0" #20°
3kV system/FG A
24 4 15 7.5, $22.5°
30 5 12 0% #12°. #24°
6kV system/Z G
36 6 10° +5°. +15°. +25°
48 3 7.5 +3.75% +11.25" . +18.75%. +26.25°
10kV system/Z %
54 9 6.67 0. $6.67° - £13.33°. $20°. $26.67°
60 10 10-13. 8kV system/FR 4 & +3° . 49, #15°. 421°. +27°

Phase winding

TEHE%E

Primary winding

E54E

Phase-shiftingangle a
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The phase difference of the secondary windings FEEEE R AL R 28 B R SREARIFRLE = B

is determined by the pulse waves of the rectifier, RN EURER), RS ETnEe R
that is, by the number of power units in series ThiR s TR BB ERE, U Bk NA, &
example, 6 power units are designed for each RSB BB E6 X 6=36BKCR . M=k

phase, so the output of pulse waves of a
phase-shifting rectifier transformer is 6x6=36.
The phase difference of the secondary
winding is 360/36 =10°, and the phase shift
angle is: +25°, +15°, +5° -5° -15° and -25°.

SHARGBRIZE 360 / 36=10° , APLIZIER
?‘j: +25° \+150 \+5° \_50 \_150 \_250 o

Transformer with 18 isolated secondary windings
T 18R B R £ B 0 22 [E 2R

LN TAAA KA

Input three phase AC power supply(Arbitrary voltage) =
WA= TiE
(E=RE)
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Phase—shifting Angle

It can be seen from the figure that three
functional areas, U,V and W, are distributed
on each core column, and there are 6 groups
of windings in each functional area. They
achieve phase-shifting angles of +25°, +15°
v +5°, -5°, -15° and -25° respectively. Of
course, the phase-shifting angle depends
on the A, B and C phases of the transformer.

B
HERIL, 5 MAHEEDHREL W W=
MIREXS, 88— IEEXBAEA6AE
5B, ENIORISEER25° |« +15° | +5° |
-5° \ —15° | -25° BB/, SRXNEER
FERESTEREMA. B, CHEXT R LLEE
FERIE I = AT ok SEER

The corresponding windings are connected into an extended triangle to realize the phase shifting.

X NGRS A = AR SEER .
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Power unit of inverter
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Transformer Accessories/” %) s ghA kA

(1) Lifting eyebolts/#2% 5 (9) MV windings/& E %54

@ Insulator/¢& 4 F LV windings/{k E 4R

Temperature control line/ ;554
@ J - @ MV regulating tapping//= /£ 571%

(4) LV output terminals/EE 34k
(12) Mounting bracket//&
@ Auxiliary power/4# B iR

(13) Air duct damper//XiE#4#R
@ MV input bars/&E 514k
(7) Magnetic core/#kits Fan/PAL

Nameplate/$& 5% @ Fan frame/X\#/1 32
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Our Capability/ il i.&, 7tz [#]

Please send us the detailed specifications for quotations or fill in below form upon request. Thanks a lot!

1) Measurement of insulation

resistance

2) Measurement of winding

resistance

3) Measurement of voltage

ratio and check of phase
displacement

4) Measurement of short-circuit

impedance and load loss

5) Measurement of no-load loss

6)

7)

8)

9)

and current

Separate-source AC withstand
voltage test

Induced AC withstand voltage
test

Lightning impulse test

Partial discharge measurement
(200Hz frequency doubling
generator without partial
discharge)

10) Noise test

11) Temperature rise test

1) @ EEMNE

2) SERFEMNE

3) HBIELLFIEX LS EFRS
FsAEm) K

4) PRI A E A
=
5 FEIMBMTHER

&
6) it it /& i 36

7) %R R IS

8) EHRMEHIRLE

9) & &R 74 B & (200Hz
TR E & B ALLE)

10) R E M E

1) imFAiR 5



Ordering Instructions

Please send us the detailed specifications for quotations or fill in below form upon request. Thanks a lot!

Item Description Value
1. | Applicable standards [] IEC60076 [ UL1446
2, MV Dry type transformer [ Rectifier transformer [ Distribution transformer
3. | Cooling method [] Cross cooling fan [ Enclosed type [ Natural air
4. | Number of phases [ 1phase [1 3 phases
5y Rated frequency [] 50Hz [ 60Hz
6. | Temperature class [] 180 °C(H class) [] 220 °C(C class)
7. | Winding wires [] Copper L] Aluminum
8. | Iron core L] Oriented silicon steel L] Non-oriented silicon steel
9. Rated power kVA
10. | Rated primary voltage kv
11. | Primary Taps %
12. | Rated primary current A
13. | Rated secondary voltage kv
14. | Number of secondary windings
15. | Rated secondary current A
16. | Auxiliary power kVA kv
17. | Efficiency at full load %
18. | Total impedance %
19. | Insulation level BIL AC /AC kV
21. | Max altitude ___m
22. | Further requirements
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ANAZY

mFmiaf, FREREFENEARSHRBEUTRAERRERKR, HEHE1E!

5= fiik

1 | &Rk ] IEC60076 [] UL1446 [] GB1094.11
2. | FRATESMAE O] BEREER 0 BeTER
3. | REAER O #ERKNE O Riga O BAR

4. | 1HE O 24 0] 348

5. | BiEIE ] 50Hz ] 60Hz

6. M E R [] 180 °C (H class) [] 220 °C(C class)
7. | ZEMR O $A O 4

8. | BUHR O BREHNRE O ZBEmNE
9. | HiERE kVA

10. | —RMEEBRE kv

11, | —Rms sk %

12. | —RWEERR A

13. | ZRWEERE kv

14, | RSB -

15. | ZREERR A

16. | #HBNERIR kVA kv

17. | wERes %

18. | FRinEE %

19. | BGkF LI AC /AC kv

20. | m=EER m

21. | HEZX




Notes
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We reserve the rights to all the contents and informations therein.
ITHREFBNEREEIRASIRIES, TEIENE), BASTEE.
EFIREIENEESFLE, LUEEEER.

Jiangsu LTEC Electric Co. Ltd.
LA EENRHBIRAT

Add:No.86 Mei Gui Road,ED-Zone Kunshan,
jiangsu Province,China

18 B EXIERIE86S
Tel:+86-512-57628055
Fax:+86-512-57628056
E-mailiinfo@ltec.com.cn
www.|tec.com.cn www.ltreactor.com




