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Drawing 2 FDGE type 6,10kV full pouring
dry discharge coil
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Herong Electric Co., Ltd is a main professional manufacturer of power transmission equipment in
China, located in Jingwei Industrial Park, Xi 'an,which is the largest equipment manufacturing base
in northwestern China. Herong was founded in 2005 and has been a national high - tech
enterprise.The main products are 6~110kV frame and assembled HV shunt capacitor bank, HV
filter capacitor, high and low voltage reactive power automatic compensation device and various
kinds of shunt and series reactor, HV static dynamic var compensation device (SVC) and static var
generator (SVG) etc, are widely running in the large substation and DC power transmission and
distribution system in the domestic and abroad.
Herong adheres to the core values "career cohering the staff, innovation achieving beyond " ,
invites experts from all corners of the country, has established Shaanxi provincial technology
research and development center and sticks to independent innovation. The company designed
and produced the first plateau type high voltage shunt capacitors , the first assembling shunt
capacitor, the first whole sealed high-capacity shunt capacitors and has created many first of
capacitor industry in China. Herong Electric has owned three major intellectual property including
the plateau type shunt capacitor design theory , assembling shunt capacitor anti-explosion and
anti-fire theory , assembled capacitor split-up theory and 28 national patents. The research of
internal fuse technology and the control of capacitor partial discharge level are excellent in the
domestic. Our products have the best price versus performance ratio and higher competitiveness
in the industry, therein assembling capacitor manufacturing technology has been up to the
international advanced level evaluated by experts group from the organization of the National
Energy Administration, framed capacitor manufacturing technology leads the same industry line.
Thirteen of the developed products are listed as national key new product, five of which fill the
gaps , and has undertaken six National Torch Plan Projects.

Herong Electric Co.,Ltd
Introduction



Herong Electric has established long-term friendly cooperation relations with the experts from
Tsinghua University, Xi’an Jiaotong University, Harbin university of Science and Technology, North
China EPRI etc, successfully manufactured the first adjustable capacity series compensation
de-icing device in the world, solved the global problem that the influence of a freezing rain on the grid
operation，Successfully developed China 's first set of complete sets of 110KV side director
compensation shunt capacitor bank, which was listed as a key technology project by State Grid
Corporation of China; and successfully developed a spraying way to prevent short circuit between
phases of the reactor, solved the problem of accidents of short circuit between phases or turn-to-turn
fault occurring frequently caused by small animals climbing on outdoor reactor and won the national
invention patent.
Herong Electric has obtained the ISO9001 international quality system certification, ISO14001
environmental management system certification and ISO18001 occupational health and safety
management system certification, has been awarded as " Following Contract and Observing Credit
Unit, "Shaanxi province Quality Work Advanced Unit", "China Electrical Equipment Industry's Most
Influential Brand", " Great Taxpayer of Non-State Owned Enterprises ", "Shaanxi province Famous
Trademark", "Shaanxi province Famous Brand Product" honorary title etc.
At present , the company has become a major supplier of the State Grid Corporation of China and
China Southern Power Grid Company , the products are running in over 3000 substations of more
than 30 provinces, municipalities and autonomous regions in China including nearly one hundred HV,
UHV great projects of State Grid Corporation: ± 800 UHVDC Project from Hamilton - Zhengzhou



Qinghai 750kV the Riyue substations , Hubei 500kV Jiangling Converter Station , Guangzhou northern
suburb of 500kV substation , Shanxi Luliang 500kV substation , Hunan Yongzhou,500kV substation ,
Neimeng wuhai 500kVsubstation etc。The products has been exported to the United States, Brazil,
Pakistan, Angola, Laos, Vietnam and other countries, and has been highly praised by customers at
home and abroad for safe and reliable product performance .
Looking to the future , in the new historical period , Herong Electric will firmly grasp the development
chance of the national " 12th Five-Year Plan", will persist on the management thought "Customer’s
Requirement Is Our Standard ", will adhere to the enterprise spirit " Safe and Reliable products,
Dedicated and Professional Service, Careful and Responsible Work’’ and will keep up with market
demand , will take the point on technology research and development of UHV products, power grid
intelligent products and the super-capacitor for wind, solar power energy storage, and will take the
efforts to become the first-class domestic substation equipment R & D bases and manufacturing base,
provides high-tech products to share the simplicity and tranquility of technological progress , and
create a more brilliant future for Herong Electric.



Series reactor: installed in the capacitor loop, for control the impulse

current when capacitor power-on, at the same time, form the harmonic loop

with capacitor bank, to control the system harmonic increase and voltage

waveform distortion.

Shunt reactor: in the super high voltage long distance power

transmission system, shunt reactor is connected in the 3rd coil of the

transformer. Used for capacitve charging current of compensation line,

control the system voltage from increase and operation over voltage, to

reduce fault current to permissive value, protect the connected equipment

afterwards.

Current limit reactor:connected in series in system, increase system

impedance, control short circuit current when fault, make fault current to

permissive value, protect the connected equipment afterwards.

Filter reactor: connected in series in capacitor loop, form a harmonic

circuit, to make it resonance at certain frequency, filtering certain high order

harmonic current, to provide low impedance path for some order harmonic,

prevent harmonic from into the system. At the same time to realize the power

system reactive compensation and limit inrush current when capacitor

connect into the system.



Dry iron core series reactor

Dry iron core shunt reactor

Dry air core series reactor

Dry air core shunt reactor

Dry air core current limit reactor

Dry air core filter reactor

Dry air core split reactor

Full sealed series reactor

Dryair core semi iron core series reactor

Dryair core semi iron core shunt reactor

Magnetic shielding dry air core semi iron core series

reactorMagnetic shieldingdry air core semi iron core shunt

reactor

Remarks:L means aluminum, copper no mark
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Connection terminal

Drawing 2: Shunt inductive coil principle

Drawing 1:air core reactor structure principle
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Magnetic shielding layer

Shock pad

(Conductive arm)top

insulator

Pad block

Internal iron core

Connection terminal

Internal iron core

Draw bar clearance

Installplate

(condutive arm)bottom

Internal iron core

Drawing 5: dry iron core reactor structure

Internal iron core

Drawing 4: Magnetic shielding semi-core
reactor structure

Draw bar clearance
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Connection terminal

Name plate

Clap parts

Magnetic shielding layer

(Conductive arm)top

Winding unit

Iron core

Drawing 3: semi-core reactor structure

Winding unit

Hanger

coil

Connection terminal

Ground bolt



(1)coil adopts small section electromagnet wire
multi-layers concentric winding, interturn voltage is
low, ensure reactor interturn insulation no breakdown
(2) magnetic field distribution reasonable, pack bears
evenly electromagnetic force, Mechanical properties
and Dynamic thermal stability is good
(3)Coil designation accurate, Skin effect and Eddy
current loss is small.
(4)Coil integration is good, high mechanical strength
and low noise
(5)Special use software design, no need to adjust the
turns
(6)Coil surface with RTY paint, with Mean flow loop,
prevent the Tree Type Discharge
(7)Rain proof cover on the top, improve operation
condition

(1)coil adopts small section electromagnet wire
multi-layers concentric winding, interturn voltage is
low, ensure reactor interturn insulation no breakdown
(2) magnetic field distribution reasonable, pack bears
evenly electromagnetic force, Mechanical properties
and Dynamic thermal stability is good
(3)Coil designation accurate, Skin effect and Eddy
current loss is small.
(4)Coil integration is good, high mechanical strength
and low noise
(5)Flexible install way:3 phases vertical stack and 2
phase vertical stack + 1 phase in line, 3 phases side
by side.



(1)no iron-core, linear degree good
(2)Coil no metallic fixed link, coil connection
terminal is welded with star connection plate,
electric performance good
(3)High mechanical strength, low noise
(4)Special treatment on coil surface, anti-Cracking,
anti-ultraviolet rays
(5)Flexible installation method, small dimension

(1)Multi-layers shunt wind duct structure, Epoxy
glass fiber winding. Impulse voltage distribute
even, short circuit current withstand capacity is
good
(2)Advanced computer assist design, can confirm
product structure and specification fast and
accurate.
(3)Dry air core type can prevent oil immersed type
problem, and no iron-core saturation problem,
inductance Linear degree good
(4)Winding adopts multiple small section film
covered conductor winding, gets good insulation
performance, low loss, Light weight, small
dimension and maintenance free
(5)Reactor surface has anti-ultraviolet rays
protection layer, suitable for indoor and outdoor
use, flexible installation way



(1)under normal operation, every section of
the split reactor is equivalent with 1/4 of
normal reactor, make the voltage loss casued
by load current very small
(2)When the branch of reactor short circuit,
the reactance of each branch increase about
4 times, so short circuit control capacity is
more than normal operation

(1)dry type semi-core shunt reactor, put iron core rod in the air
core of reactor, no need cover all the coils, use little iron
(2)The iron rod adopts best low loss imported cold rolling silicon
steel plate, high magnetic permeability, small diameter of coil, low
loss, small energy consumption
(3)Core rod adopts complete vacuum Epoxy resin casting, tight
and strong, High mechanical strength, low noise. After special
treatment it canbe used outdoor.
(4)magnetic field distribution reasonable, pack bears evenly
electromagnetic force, Mechanical properties and Dynamic
thermal stability is good
(5)Coil designation accurate, Skin effect and Eddy current loss is
small.
(6)Special use software design, no need to adjust the turns
(7)paint RTY on the surface, embedded the Current sharing
electrode on the reactor terminal, prevent tree discharge
(8)rain proof cover on the top



(1)Full sealed, internal insulation oil not contact the air,
anti-explosion, anti-fire, maintenance free
(2)Advanced oil injection mold, new type insulation medium,
safe and reliable
(3)Iron core is binding type, increase iron effective section,
small loss
(4)Top and bottom Iron yoke with bridge plate and Tension
screw, integrated and low noise
(5)Air clearance of the iron core adopts wear resistance
insulation plate, good electrical performance
(6)Iron extension screw adopts Non magnetic conducting
material, low loss

(1)dry type semi-core series reactor, put iron core rod
in the air core of reactor, no need cover all the coils,
use little iron
(2)The iron rod adopts best low loss imported cold
rolling silicon steel plate, high magnetic permeability,
small diameter of coil, low loss, small energy
consumption
(3)Core rod adopts complete vacuum Epoxy resin
casting, tight and strong, High mechanical strength,
low noise. After special treatment it canbe used
outdoor.
(4)Volt ampere characteristic linearity good



reactor coil, coil Magnetic permeability is high, dimension is small, and loss is low

(4)Coil adopts glass fiber film cover small round conductor, adopts wet winding type, step

method hot solidify, reactor is compact and low noise

(5)Pack adopts epoxy resin impregnated glass wire winding, mechanical strength is high,

strong anti short circuit capacity

(3)reactor coil adopts small section round

conductor multiple layer shunt winding, vortex
and loss is small, interturn voltage low, voltage

along coil height direction is even.

There is High magnetic material inside the

(1) The creative point of Magnetic

shielding dry semi-iron core series

reactor is make the High magnetic
material as cylinder type, put it

inside the dry air core reactor, then

use 3 pcs non-connected High

magnetic material cylinder in coil

external position, to reach reduce

reactor dimension and prevent
magnetic field leakage, it can be

installed in small area and city

substation and under ground

substation.

(2) Magnetic shielding dry semi-iron

core series reactor adopts
reasonable designation, choose

special iron density(0.6-0.7T), ensure

iron core not saturated under max

short time current, make reactor

shows linear within wide range, and

make Shielding layer, iron core and
pack temperature rise meet request.



(1) dry iron core series reactor, iron core use good
quality low loss important cold rolling silicon steel plate,
after impregnation, coil adopts epoxy resion casting
formation, key parts with anti-vibration, reduce noise
(2) Iron core adopts binding structure, no through hole,
section area big, magnet leakage leak is small, loss is low
(3) electric field distribution of coil is even, temperature
rise is low, anti-shot circuit capacity is strong
(4) Exposure parts adopts advanced surface treatment
process, anti-moisture, fire and crack.
(5) Small dimension, light weight, beautiful appearance
and easy to install

(1) Dry iron core shunt reactor, iron core rod use high fill
factor Sector radiation type iron cake and small Elastic
coefficient marble, every iron cake is poured in vacuum,
make epoxy resin completely fill inside the iron cake.
When assembly the iron yoke, paste the high strength
epoxy resin on the top of the pillar, ensure the iron core
pillar and iron yoke clearance is 0, to reduce the noise.
(2) To ensure small vibration, locate the weight core
height of the reactor to make the reactor stable
(3) Set multiple layers axial direction to realize the heat
radiation, ensure temperature distribution of coil is even,
main insulation of coil adopts epoxy resin with silicon
powder, use vacuum casting equipment and advanced
process, ensure the coil insulation performance and
anti-impact capacity
(4) Dimension is small, appearance is beautiful, easy to
maintenance and install



B.Selection of reactance rate

A.Operation condition

4. When harmonic voltage is high in power system, need non-linear
equipment user use harmonic conrol method, when choose AC filter
capacitor bank, need filter reactor

3. For control 5th or above harmonic voltage increase, choose reactance rate
4.5%~6% reactor; to control 5th or above harmonic voltage increase, choose
reactance rate 412%~13% reactor

0.1%~1% damping reactor

2. When only need limit the switch on inrush current, please choose reactance
rate

1. Reactance rate choice, connect the reactor into n order harmonic voltage
content and reactor n order harmonic voltage value not more than request limit
value.

Reactor general operation condition:
1. Install site: indoor or outdoor
2. Environmental temperature:-40℃~+45℃;

-25℃~+45℃;
3. Altitude: not more than2000m;
4. Relative moisture:for indoor reactor, relative moisture not more than 90%,
daily average not more than95%
5. Seismic fissure: design seismic basic fissure is 8; means Horizontal
acceleration is 0.3g, vertical acceleration is 0.15g;
6. Outdoor max wind speed is 35m/s
7. Reactor external insulation leakage not smaller than 2.5cm/kV. For heavy
pollution area can be 3.5cm/kV

Please clear if have special requirement



C.Specification needed when ordering
1. Reactor name

2. Model

3. System rated voltage(kV)

4. Rated frequency(Hz)

5. Rated terminal voltage(kV)

6. Rated capacity(kvar)

7. Rated reactance(Ώ)

8. Rated current(A)

9. Loss(W/var)

10. Phase

11. Total mass(kg)

12. Oil weight(kg)

13. Dimension and install size

14. Max short time current(kA)

15. Sound level(dB)



9. System resonance harmonic order

8. After connect into system, the n order harmonic voltage rate at the connect joint

7. After reactor connect into system, the n order harmonic voltage at the connect joint

6. Capacitor n order harmonic voltage

5. n order harmonic current of reactor after connected into system

4. Reactor rated reactance

3.Reactor rated capacity

2.Reactor rated terminal voltage

1.Reactor rated current:

Calculation formula



In--rated current of reactor(A)
Icn--rated current of shunt capacitor bank series with reactor(A)
Un--rated terminal voltage of reactor(kV)
Ucn--rated phase voltage of shunt capacitor bank series with reactor(kV)
Kn--rated reactance of reactor(Ώ/φ)
Kcn--rated reactance of shunt capacitor bank series with reactor(Ώ/φ)
K--reactance rate of reactor(K=Xn/Xcn)
Sn--single phase reactor rated capacity(kvar)
Sn--3 phase reactor rated capacity(kvar)
Qcn--rated capacity of shunt capacitor series with 1 phase reactor(kvar)
Qcn--rated capacity of shunt capacitor series with 3 phase reactor(kvar)
Usn--rated voltage on the connected joint of reactor and system(kV)
Us--after reactor connect into system, on the joint, power frequency(fundamental)voltage(kV)
Usn0--before connect into system, the n order harmonic voltage of joint(kV)
Usn--after connected into system, the n order harmonic voltage of joint(kV)
Vsn--after connected into system, the n order harmonic voltage content of joint(kV)
Ucn--n order harmonic voltage of capacitor(V)
In--n order harmonic current of reactor(A)
Xcn--n order harmonic reactance of shunt capacitor bank series with reactor(Ώ/φ)
Xn--power frequency reactance of shunt reactor bank series with reactor(Ώ/φ)
Xkn--n order harmonic reactance of reactor(Ώ/φ)
Xk--power frequency reactance of reactor(Ώ/φ)
Xsn--n order system reactance on the connection joint, confirmed by measurement, also Xsn=nXs

calculation(Ώ/φ)
Xs--system power frequency short circuit reactance of the connection joint(Ώ/φ)
n0--resonance harmonic order of system

Formula
explain
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Height Foot
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C phaseB phaseA phase

Drawing 1 3 phase side by side in line arrangement



C phaseB phase

B(C) phase

A phase

A phase

Drawing 3 2 phase vertical stack 1 phase side arrangement

Drawing 2 3 phase side by side triangle arrangement



c phase

B phase

A phase

Drawing 4 3 phase vertical stack arrangement






