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AGEAPERTFHERFTES000kvark AT, BEFHE6KVE L TIRER IS E % T =0
EEREBENRNREMER,
This manual applies to the installation and operation of dry-type air core series reactor with the

rated capacity equal to 5000kvar and below, the voltage class equal to 66kV and below.

—. R4 E Product Features

REBENRSSEFKEARFAMEBEK, BERIKES00KV, 330kV, 220kV, 110kVEZ B IGHKE
g, BEEWMZEMEININER, RESRASEEELFGBENURIEIERE. ROBMEERERE. R
FHEARANAXERARREASE, TTARE. RBEENRENRELEMTEE, RFE
GB10229 (#1258 ) . IEC60076-6 ( EBHizs ) . JB5346 ( BEXE IR ) EREMER,

Series reactor is usually installed in low-voltage circuit of substation with voltage of 500kV, 330kV,220kV
and 110kV after connecting with high-voltage shunt capacitors in series. It has multi-functions, for instance,
compensating reactive power of power grid, improving power factor and transmitting capacity, and suppressing
harmonic waves of system, reducing voltage wave distortion of power grid and restricting switching inrush current
of capacitors, etc. In addition, it also can save power energy and improve stability and reliability of power system.

The product complies with standards of GB10229 Reactor, IEC60076-6 Reactor and JB5346 Series Reactor, etc.

ZEmM AT ENRTREEZAATENZTE=44101%7, KRAREWTLEN S OHFREND, £
RAEENITZHEAMBIEFNESRERIENRBREHTTRETTRE, ZTmEERBRALEE
. BRERH. RRR. BESIHHA. S5BEF. IHREES. B/, BER. RN EER.
Pid, PR, THEENRE. ARMS. TR, RGP, MEIRFERS, AT ZEATHATRRS., B
SHHKE. BE. AUFTE, BAMPNREET, BAMARREET, BSlEEREFRENHAR
EtE. BIRMEREMEZERIMNSITHIGEN, ERRASZIFERMLHME,

The electromagnetic computation and structure design of the product are conducted with computer. It is of

multi-envelope parallel connection structure reinforced with glass-epoxy fiber and its production and check are

done with advanced technique, microcomputer-controlled production equipment and imported inspection
equipment. The product features good inductance linearity, accurate inductance, low loss, uniform temperature
distribution, high insulation strength, high mechanical strength, low partial discharge, low noise, small size, light

weight, damp roof, fire retardation, high overload capacity, high reliability, pollution free, maintenance free,
environment-friendly and other advantages. It can extensively apply in the fields such as power transmission and
transformation system, electric railway, metallurgy and petrochemical industry, etc. It can be installed and operated
both indoors and outdoors, especially for the location required high dynamic thermal stability, fire resistance

performance and outdoor site, in which its advantages can more fully play.

—. FmE S Product Type Specification
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Conductor material

iEE:

Phase

. [ /&4 Operation Conditions

RIM R FAREFSM.

Installation location: indoors (or outdoors)

WERE: -40C~+40T,
Ambient temperature: -40C to +40C

BHREE: AEi$2000m,
Altitude: No more than 2000m

Code for special operation condition

BMEBRME %
Rated voltage drop %

REER kV
Voltage class kV

MERE kvar
Rated capacity kvar
BIUHFS

Design code

L 58
L Aluminum

W (FARZ)
Copper (not indicated)

=i

Air core

R B Bk 4 2%

Solid insulation

S =M
S Three-phase

D 18
D Single-phase

FREXREHLAR

Series reactor
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BAXE: 35m/s(EHE10mE 410450 A FE1E),

Maximum wind speed: 35m/s (average value in 10 minutes at the place 10m higher than the ground)

HESEE: kF0.3g, EHO.150,
Earthquake intensity: horizontal 0.3g; vertical 0.15g

BEER: FR,

Insulation class: Class F

REWRNESE, TATEMESERES, TSEESUREERR,
The installation location shall be clean without any harmful corrosive gas or vapor , conductive or explosive

dust.

YrEmATRRE, NREEFFL. ERNREMEGSENASEGNGET., MEBNI{FREET
TEXREHEZEZRHEMMAER, TEEBHNEX, —MEBIkWRENF2 ~ 4K/0HHETKEMN,
When product is used indoors, it shall be installed in clean and well-ventilated location with suitable

atmosphere. When the reactor is installed in basement or other location with limited space, it shall be

adequately ventilated. There shall have 2 ~ 4 m*/min ventilation for 1kW loss.

FERiZi Product Transportation
BREAETFAE TR HRESNSFASR, B EEES G5 REN A E X EENM.

The reactors , post insulators and support bases shall be packaged in separate boxes. The reactor connection

bases and package base shall be reliably and firmly fixed and positioned.

FRIZEEER, NTERINAHSEE, MEFEXRS, MBTHE IS, FHXBREE, BERIEEAN
HWo
During the transportation of product, if there is no package or just there is simple package, the weather shall

be considered. Measures shall be taken in rain or snow condition to prevent the rain or snow entering.

BARERAKENEAEREORE, FrRzhidiEd, EHEMEREXTI0° .
The reactor and package box shall be placed with specified direction. During transportation of product, its

inclination shall be no more than 30° .

EmBKENRN, MEEEHE, NESKFENENTARAMERLBER, MREEKHEHEKER
sENEEKETREHN, NERERSRZS ERAERL (IR) EEER, ERNLAEZ BAHXAREFKT60°

5.1

5.2

5.3

5.4

5.5

6.1

6.2

When hoisting the series reactor, if there is package box, steel wire ropes shall be hanged at the bed timbers
at four bottom of package box. If there is no package box or the series reactor has been hoisted from the
package box, it shall be vertically hoisted with all lifting eyes (plates) on outgoing line arm of reactor. The

included angle between steel wire ropes shall be no more than 60° .

&R Check and Acceptance
APKR| BB RaaEE, NMIAHTRE,

Please check the series reactor immediately after received it.

KREFMUFBHEESITSAESEHEAF, WERilsS, IERE. HEHE. SEEnES,
Check whether the data on the nameplate are consistent with those on the purchase order, such as product model,

rated capacity, rated voltage, rated voltage drop, etc.

BEH XHREF £

Check whether the delivery documents are complete.

REAEXENENGRESREREN,

Check whether the parts and components in package box are in consistence with the packing list.

BREFREMIBIELRG, TRNOZTMERTIRGNBA, BREISE0RE. IR, BERTHEWIR,
ERAEYSEYE, FEN, NHEHMERANEREY, LRBENHFT.

Check whether the product is damaged, whether the product parts are damaged or moved, whether the wiring is
loose or broken, whether the insulating layer is damaged, whether there are contaminants or impurities during
transportation, and so on. Meanwhile, objects such as stow-wood used in the transportation must be moved

away.

FRAEKRETE, MAZNBENET, WLREHFEEKF, FIEERERAREHMTT, UBRKEE,

Product should be packed again and placed at safe place after the unpacking check if it is not put into operation

immediately in case of damage or theft.

iIEfTHIIIE Test before Operation
KEMAENHLRERETZYE., &, REH. EBR4REVREE,

Check whether all the parts and components are installed properly and completely. Check whether the fastener

and connection parts are reliably fixed

KREERNRLETERY,

Check whether there is foreign material on reactor.
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SEER A B,

Test DC resistance of the winding.

@ mEN, —MBERT, LEBETHEEMTE:

Test insulation resistance . Under normal conditions, the insulation resistance can meet following requirements:
16 - 4 = 200MQ, 16 - # = 200MQ,

Phase-phase: = 200M (), Phase-ground = 200M Q)

MRBELRBENIMERMGT, BSHNEEKEBEESHR T, —M#itt, HE1000VEAEEE, H
@R EEARNTF2MQ(— 5 #25 CRT RIS, BMEgHBEITEK,

The insulation resistance value of reactor will slightly decrease under damp environment conditions.
Generally, if the insulation resistance value is no less than 2M ) per 1000V rated voltage (readings for 1

minute at 25° C), it can meet the operation requirements.

SMiE R R I . R REA XK B ER85%, HE1a24h,
Applied power frequency withstand voltage test. The test voltage is 85% of ex-factory test voltage and it shall

be applied for 1 minute.

BAENE,

Measure reactance value.

Z#FX 53517 Installation and Operation

EASRLTEMNELESAEIIMmM, 2nmETERREE TR, HEXETREHE, SRK50mm, F
20mm, ARPATFREESZEERENES,

Please prepare several block steels of Imm and 2mm thick, 50mm long and 20mm wide to adjust the
adaptation between product bases and installation foundation. The quantity of the steels should be equal to

that of product bases.

REENRZEGEFANASENFNREIMENER, EFmilSMEthEEEANTERE
FXRE, 2, 3; BEEAMNRFHETELES; BEEAYEERFRALES ZERAEAX—
ZWME, WARFEITEE,

The installation and arrangement of reactor shall meet the requirements of the series reactor mounting
dimensions. The installation and arrangement normally selected during product order and design refer to
figure 1, 2 and 3. The terminal outlet direction normally selected refers to figure 4. The phase-to-phase
terminal angle normally selected refers to figure 5. The installation and arrangement must not be altered after

confirmed.

RRBRIIIMNCERERIHLESGTFESRMFMTHEAS LNEZERERE, TRBERAETR, UMELF
KEBTENBE,
According to installation outline drawing, firstly connect the post insulators with connection bases on lower

outgoing line arm of reactor. Notice that the bolts shall not be tightened to reserve moving margin.

7.4

7.5

7.6

7.7

7.8

7.9

BEXFRESZETE TENEARKEREN=ZHEHARTE) NXHEAZTHELE,
Connect the supporting bases with the post insulators of reactor installed at bottom.(for horizontal

arrangement, three phases are all the bottom.)

BRAXFRENEIRBETFRERRNINSEZRBEMNRRE T EM EEMIHEE,
Lift the reactor with supporting bases on concrete foundation embedded with support steel plates or

connection bolts and fix it.

REZHBLSRN, NEH XHRENH FSEAREK, EEMENEBRFNZE T m ERRFZE
ARE, H&mTAHEMBEXRAFRIIMEE, EXFIEKETFhENERRISMAT LR THRASRHR
KUEEMR, BN, BB AEERIET,

When installing three-phase reactor, it shall be installed in group according to ex-factory serial number
specified in ex-factory document. The reactor vertically arranged shall be installed one by one from down to
up. The outlet terminal direction and phase-to-phase included angle shall refer to the outline drawing. It is
absolutely prohibited to interchange the installation position of reactor at middle with the reactor at upper or

lower position; otherwise the reactor will not normally operate.

EAREETEFERNEARE, BEABIFRESREXARNRIEZEE,
After the installation of reactor is completed and it is verified as qualified, firmly weld the reactor supporting

bases with base support steel plates.

BhmSEnRzE,. BEnRSAESENGR BERFEBORELE, —HRELT, SMAEAIXH
AR MR/ B BE R AN F B, 2, BHIE,

Adequate magnetic spacing shall be remained between reactor and reactor, reactor and surrounding metal
article. Under normal conditions, the minimum magnetic spacing of reactor with various arrangement shall be

no less than the specification in figure 1, 2 and 3.

FE 328 G0 A A7 4% FR 1 2% B S AU B vh I R i B R R~T B T b R o6 Rl , 7R B PO B SRR AR AN 4tk
R, BRI AT E M, BT, EHEMEN<2/1000, ERiRMEERZEIF[HES.
BITIRFEREH NN EIN, N FRIRERBEIER, 5 AE A B HL3RE Z IEm35m/sky X 22 i
B F= £ B RSR ST 1E o

It is necessary to prefabricate the concrete foundation according to base position and dimension drawing in
reactor general assembly drawing before emplacement of reactor , embed support steel plates and grounding
protection pole in the foundation and all support steel plates shall be reliably grounded. The foundation shall
be horizontal, of which the gradient shall be less than or equal to 2/1000. The foundation shall be able to bear
the gravity of reactor and impact by operation vibration and short-circuit electric dynamic force, furthermore,
the reactor installed outdoors shall also be able to bear the destructive force resulted from 35m/s wind applied

on outdoor of reactor.
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710 EERFFAEEYWHXEAGE 1. 2. 3) RAKEEMANEREHSF, FTEERNEAZERM, UK
T BUER R TG A0 FR B 2% R AR, ISR RBIE A
In the surrounding affective areas of reactor (see figure 1, 2 and 3) and metal piece in cement foundation,

there shall have no large closed metal ring so as not to generate circulation flow and add the loss of reactor

which may lead to partial overheating.

711 BISRHEARTFEIMEEIETERNERRFRABYERE, WRLMRATESLERN, B&N
BEANTEEES L, MRIEBRBAGCEZIEHAMETREELHIRIIEHE,
It is preferable to use cable to connect the outgoing line terminal of reactor with outside bus or other electric
appliance. If it is necessary to connect with hard bus, the bus shall have buffering transition bend to ensure

proper vibrational degree of freedom of reactor body when impacted by electric force.

7.12 EETFHR FELRE, FEXEY, AEREE, BN EEMTBIRSEE
The connection terminals shall be flat, smooth and clean without dirt, and be fixed with bolts. It is

recommended to apply conductive paste onto the contact part.

713 BELFRFETLER. SRERREATHERE. MERUBHAKRERE, RERBRFBITHENKIE
1To
Check the completely correctness of above operation. The series reactor can be put into operation if the

reactor has no other abnormality and all foreign materials have thoroughly been cleared.

7.14 REITE0ORHERER, BEERBAEANERIET,

The series reactor can be put into formal operation if there is no abnormality after test run for 60 minutes.

715 BREBIBEFEISEIFHGERR TKPESTHE S, EEBERLT, SRBRAREEZRNE
RIERSEHARKTI6%, BRBANEAK T 2BHERRMIER TELIEIT,

The series reactor can operate for a long time under 1.35 times of rated current . Generally, it shall

continuously operate when the third harmonic and the fifth harmonic are less than 35% and the effective

current is less than 1.2 times of rated current.

I\. #3Ip 5% F Maintenance
ATRIERBREMFEETIEIT, EXEHITEHEENER,

To ensure normal operation of series reactor, it shall be regularly checked and maintained.

8.1 —figith, ETHRBEXENHA, BEIERK—KMHEHIT-REE,; EHTHHR, GIWNATREERESKF
BEFTENZSENR, B=ZEANTANHIT-RKEE,
Normally, check once every year or a bit more in dry and clean locations. At other locations, such as where the

air with dust or chemical smoke pollution possibly enters, it shall be checked once every three to six months.

8.2

8.3

8.4

9.1

9.2

9.3

9.4

KER, MEAREGESHREESE, WARAER, MREESREMBEZRE, HIETRFTEHA
MBS F. SEAMMAKR, SERERHKRE, AIERAERTSRE,

During check, excess dust conglomeration, if founded, must be removed to ensure the air circulation and good
insulation. The insulators and the top and bottom of winding shall be especially cleaned. The dust in

ventilating ducts can be blown off with compressed air.

KREZXE N, ERGERETNRE, SEEMHEURECTHHELLES. BHUNRIE, FEARELZRE
BRREMBRAIAR, S THELTH G, L2 MNREEMEEETLE,

Check the loose of fastener and connectors, rust or corrosion mark on conductive parts and components and
other components. Observe whether there is creepage or carbonization on insulation surface and there is

damage on binding belt , corresponding measures shall be taken if necessary.

BHARARE-3EHITARE, RUFRMERMLGESR S REKRLE,
The surface paint of reactor shall be checked one time every 2 to 3 years. If poor condition is founded, it is

necessary to timely treat or contact the factory for treatment.

RL£AEEmM Safety precautions

RERERRRETERNEITZEH, —REERKBRFANEARREEESERERBEME, E% A
MBENREBINEL,
Before the series reactor is put into operation, non-metal separation fence is normally installed surrounding

the series reactor to avoid the entering of person or matters, which may lead to accident.

REEARBANEBITUE, BiEMREKERREE, UBERRE,

After the operation of series reactor, prohibit touching the reactor body to prevent accident.

REREAFEAE A FEREREAN, AMEEHANESEERIR, UR5IELAMEMERFNRE,
There shall have no closed metallic short-circuit ring within the range of 1.1 times diameter surrounding the

series reactor to avoid heating and additional reaction loss.

AN RERY, UL~ EM MBS,

The series reactor shall be installed well to prevent generation of additional noise.
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Figure 1 Vertical stacking arrangement

B2 =#HKE “A” BHE
Figure 2 Horizontal “ A”
form arrangement
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Minimum magnetic spacing in relation to metal components not forming closed loop with other reactors.

E3 =Z#xKk¥F “-” BEHE

Figure3 Horizontal “-” form arrangement
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Minimum magnetic spacing in relation to metal components not forming closed loop with other reactors.
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Figure 4 Outgoing terminal direction
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Figure 5 Phase-phase terminal angle
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