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Thanks for using the ZBSVG series products made by ourselves, suitable for 6kV, 10kV,
27.5kV, 35kV voltage grade cascaded high voltage dynamic reactive power

compensation device.The clients must read the manual carefully before using, especially

the contents of safety rules and cautions.
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Any errors that found when using or the functions that not mentioned in this paper,

please contact us, we will modify and update it.
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The product will be updated, there will be no future notice. Please contact us for
the new one.
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You can get the information from the follows:



L Jp 4L Local office

IR R X KPS, ERA SRR A& AR .
Please contact local office for the information, such as the service, price and
commissioning and so on.

HiARZ#H 0 The technology support center
AR P ARG, R R Bt 5 AR RSS
We will provide good service for the clients.

BE R H1E: +86373 5763010
BEFE:  info@zezbdg.com

Phone number: +86 373 5763010

Email: info@zgzbdg.com

1EE£R IR %% F1 57 FF Service online
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5 http://www. zgzbdg. com

Get the technology materials or answer to the general question from

http://www. zgzbdg. com
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Address: Zhongbao Electric Smart Grid Industrial Park, N0.999 Wuyang East
Road

BEHATN, S WATIEHE.

More contacts are shown at the bottom of the manual.
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Any questions when using, please contact us, we will provide good service for

you.
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Pay attention to the sign “danger” with “caution” , it will lead to death or serious

damage.
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Pay attention to the sign “caution” , it may lead to death or serious damage.
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Pay attention to the sign “attention” with “caution” , it may lead to the damage.
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Pay attention to the sign “attention” without “caution” , it may lead to damage to
the property.
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Pay attention to the sign “note” , it may lead to the unexpected result.
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Pay attention to the sign “instruction” ,it is the important information of the
product, especially the black words.

S NERMARATF Mg “@dVIER N R 245, AR BT TR
N LGB B 223 . R DL R BHE 2D B EER, I BEIRE S A2 7 b H LA
HRE L.

The sign “allowed people™is that the operator must know all the requirements of

installation, commissioning and running of device to avoid the emergency.
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The professional must be in demand of the follows:
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They are trained and qualitied, can do the operation of power on,power off,
cleaning, grounding,connection and so on.
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They are trained, can do the maintenance and operation to the device.
3. X BHOT R EI

They are trained the content of emergency.
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PE is connected to the earth by ground wire. The cross-sectional area of ground
conductor must be large enough to ensure the voltage of PE is less than 50V when it
is connected to the ground wire.
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The device is used for specified applications listed in the manual with the
components and parts allowed by our company.
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The signs of “caution” , “attention” and “note” as follows is to ensure the safety
of operator and avoid the damage to device. It will provide the information for the
general, transportation and storage, commissioning, operation,
maintenance,disassembling, dealing with the waste and so on.
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The special signs of “caution” , “attention” and “note” are for special operation ,

they are shown at the beginning of chapter, repeated and added when needed.
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The signs of “caution” , “attention” and “note” is for the safety of operator and is

to increase the age of device.

HIAEIS About the general

A%ﬂi The caution
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Do the operation as the rules of “caution” , or serious damage will occur.
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Only the trained professionals can do the transportation,disassembling,
installation, operation and maintenance as the paper introduced to guarantee the safe
and stable running of device.
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The system is with high voltage, only the trained professionals can do operation as
right procedures to avoid the serious damage to device or people.
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Don’t touch the capacitor or the copper row in cells, wait for 10 minutes until the
cell is discharging, even the input switch of high voltage is open.
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Any operation and examination to the control system is forbidden, even the input
switch of control power is open, wait for 15 minutes until the capacitor is discharging.
TR RER . REHRA, 5ZERI R GHSET fE 2B S
B (A7 TE A 30RH PR R/ P 22 o WP o SR () B 2 AT 57 N 2 T B 3
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Pay attention to the ground wires, if it is not connected, the shell is of high

voltage to the ground, it will be dangerous.
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Non-professionals are not allowed to touch the device.

The application fields that the paper not mentioned are forbidden, do the
replacing of spare components recommend by our company, otherwise fire, electricity
shock or serious damage may occur.

#&7R The note
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Lay the manual nearby for using.

Do the test as the safety rules shown with instruments when it is running.
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Read the content of safety rules and caution, pay attention to the signs on the

device. Replace the broken signs, make sure all the signs are pasted well.

IEHEI AU 2% about transportation and storage

A 4 The caution
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Do the right transportation, storage, laying, installation, operation and

maintenance is good for stable running of device.
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No vibration, raining, overheating are allowed when doing the transportation and

storage.

VA5 The commissioning

A%.ﬁ:? The caution
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Only the trained professionals can do the operation to device as the paper
introduced, or serious damage may occur.
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A EEH AIARAED .

The input power must be tight well, and the device must be grounded according
to the standard of IEC 536 Class 1,NEC or other suitable standards.
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Pay attention to the input ports, the capacitors and copper bars in the cell, they

may be of high voltage even the device stops.

AE% The attention
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Do the connection of power wires, control wires as the user drawings introduced

to avoid the electromagnetic interference caused by running of device.

IZ4TH5% About the running
4 The caution
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The device is running
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The components are of high voltage, no touch is allowed.
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Enter the parameters of applications, for example the ratios of voltage transformer
and current transformer must be same with the real components to achieve good

performance.
Dl R R AT, & RS TT AR B XNLE SIE%, i s sl S o Th
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The cooling condition is good to avoid the fire caused of overheating.

#A1BHHF About the maintenance

A%f‘:‘ The caution

s gz, RREH P ERAARA R MRS T, 4o e 2 NES
RIFE BB N FREAT . IX N RN H -+ B AT PR ES, L
LIR30 B8 AR Ar A R BES PR P8 AR AR 5 1S 200 P R ) (1 e 1 BE 8t

Replace broken components with same type by qualified professionals of our
company or maintenance center as the paper introduced.
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Wait for 10 minutes to open the control power switch after high voltage is off,
and wait for no less than 15 minutes after control power is off until the capacitors in

cells are discharging to do the maintenance.

PR AR AL B AH < About the disassembling and dealing with waste

AE%‘\ The attention
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Make sure the package is good for future using or give it back to the manufacturer.
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F_E 7BSVG MEid Chapter II Summary of ZBSVG

2.1 ¥tid/Summary
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ZBSVG(Static Var Generator) is developed independently by our company.
Development concept of domestic and foreign advanced technology is fused, which
is in leading position of power electronicsin domestic. Companies adheres to the
concept of "innovation, quality, service", which is integrated into the company
blood.We strive to achieve long-term goal of "energy conservation, social services,
and building China's energy-saving products manufacturing base," which greatly
contribute to national energy-saving and emission reduction, low-carbon building
harmonious society.
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With the large-scale development of modern power grid, a large number of new
energy devices and large capacity electronic devices which bring serious quality
problems have been used. The detail of power quality problems are as follows.

O URPBEAR, MR N, AR, AR R

@ Decreasing power factor, the loss of power network, increasing grid loss,
increasing production costs, reducing production efficiency.

& AR T Dt 51k H R R Bl R TN AR, P LN B B N IR
BIOEIEE TR RE,



@ Causing power grid fluctuations and flicker generated by reactive power
impact, affecting the normal use of the transmission and protection equipment.

& B = ARANTAlET, AR R LA FE L T R AR IR B

@ Three phase unbalance of power grid, the negative sequence current caused
the vibration of the motor rotor.Causing three-phase imbalance and vibration of the

motor rotor

e X=1P/ G/, QSRR o e E VA

@ Generating high harmonic currents, resulting in the grid voltage distortion.

& A S AR LOBBOR IO, (A s eid s, ke

€ Making the capacitor group resonance and enlarging the harmonic currents,
making the capacitor overload or over-voltage, and even burned.

O HINAR AR, 5l AR A KA.

@ Increasing transformer loss, causing transformer fever.

& FHCE AR, BHLUEATREESUR.

€ Causing power equipment fever, motor torque instability and even

damaged.
& e s e, Bl

@ Accelerating the insulation aging of power equipment, easy to breakdown.

& FEARH U AL 7 R0, I INFe.

@ Reducing electric arc furnace production efficiency, increasing the loss.

& FHEIES .

@ Interfering the communication.

BEE F I ANBT A e, X o Th Th 2 BEAT 42 6] 15 A2 0 b LR 5 R
With the continuous development of the grid, the need of control and

compensate reactive power is increasing.

w28 B AT AR B R H afe i, Oy A RO R AR s, NI

T AT S A o
mThe requirements of network transmission efficiency are increasing day by
day. In order to use the power transmission capacity effectively, it needs local

reactive power compensation.



m B CUHOKH, JeREEFREIRD By s ol TS B R R
AR o Tl DA SCHE AR DS 8 1 K Fie P A2 1) 1) AL

mPower supply (especially hydro power, photovoltaic and other new energy) is

away from the load center, the remote transmission needs to be flexible to

control reactive power to support the stability and voltage control problem.

m i HL X R A AE KB R I D 3, RIS T R R E R E LT, (R RS
BAERRIGIN

mThere are a lot of inductive loads in the distribution network, which need a lot

of reactive power, as a result, the loss of power distribution system are

greatly increased.

m EL YA R G R AE AL A S i M EAT e Thz

mln the DC transmission system, reactive power of AC side of the converter is

controlled.
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mUser’s requirements for power quality is increasing. So, reactive power

compensation on the grid, especially, local reactive power compensation in
transmission and distribution systems will become necessary.
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Currently, it is best solution that SVG (Static Var Generator) is used, and it is
also known as STATCOM (Static Synchronous Compensator for short). Its main
role is improving grid stability, increasing transmission capacity, eliminating the
impact of reactive power, suppressing harmonic, balancing three-phase grid
voltage, reducing losses and energy conservation. The device connects to grid
with reactor through adjusting the bridge converter circuit output voltage of the

phase and amplitude or



output currents to meet the requirements of absorbing or emitting reactive power, so
that it can achieve dynamic reactive power compensation purposes.
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It is the most advanced dynamic reactive compensation technology that SVG is
used. Because of SVG using the most mature of the voltage source converter
technology,reactive power compensation device achieves a qualitative leap. Reactive
power compensation don’t use large capacity capacitor or inductance device, but
use the high frequency switch of power electronic devices to achieve reactive
energy conversion.
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The company’s device of ZBSVG takes IGBT as the core of reactive
power compensation system. It can provide rapid succession capacitive or inductive
reactive power to achieve the assessment point of constant reactive power
compensation, constant voltage and constant power factor controlling etc. which
make ensure that power system is stability, high efficiency, high-quality operation.
In the distribution network, the small capacity of ZBSVG products are installed in
some special loads (such as electric arc furnace), which can significantly improve
the power quality of PCC, such as, improving power factor, overcoming phase
imbalance, eliminating voltage flicker and voltage fluctuations, suppressing harmonic

pollution and so on.



2.2 ZBSVG R %7 ihE 5/ Features of ZBSVG series
Products
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ZBSVG series products adopt advanced instantaneous reactive power theory and
power decoupling algorithm as the theory foundation, and adopt many technologies
such as modern power electronics, automation, microelectronics and network
communication. It can set reactive power nature and size, power factor and grid
voltage as the control target.Through tracking power quality dynamically,reactive
power output are adjusted. It can run at setting curve.

DiE. ETERE . ETEETER ZBSVG R S A 2 R B R T L A
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ZBSVG series product with easy operation, high performance, high reliability is
designed to meet users’ demands of improving power factor of power transmission,
compensating harmonic and the negative sequence current. Its features are as follows,

oLk icit, 22de. Pl BOEMIE.

eModular design, easy to install, debug and set

OIS N BEER, Wi B[R] <5ms o

eFast dynamic response, response time <5ms

oFEAMEAE AW IAIIR T, frh LIS (THD) <3%.

eUnder the  sufficient compensation  capacity, output  current
harmonics(THD)<3%

o 2 Pz AT AR AR R (R 2 FH P 75 3K, B AT U« B3 B R Th D i

TE A% s T D Th AT B A% i ) 238 DR KR 20 1B 25 A% L AR
TEEZ R T D2 2, B FRE TS B
e A variety of operating modes, such as constant device reactive power,

constant assessment point of reactive power modes, constant assessment



point of power factor modes, constant assessment point of voltage modes,
constant assessment point of reactive power mode 2 (designed for users).
The target value can be set real-time.

o SUIN EREZ T ARAL, BHASIELL T AME TSI TR, fEm RS UR AL,
SERPAFEN, AMETF R, fem MR E .

eTracking load changes actually, compensating reactive power dynamically

and smoothly, improving power factor, actually compensating harmonics,

compensate the negative sequence of current, improving power quality.

oI FE K INAR, B LR, FoE RGHIE.

e Suppressing voltage flicker, improving voltage quality, stabling the system

voltage

®ZBSVG LM ZHG Lixit, KME/D, MeEw, BTRAK

eElaborate design of circuit parameters, small heat value, high efficiency,

low operating cost

oA R, LA/

e Compact structure, small floor area

o L HIM R IGBT AL H A 2l 5o i 20 A Bk 45 4, B A0 th 2 A R
TR BT BN Y PWM O B N0 B B 8, 383 IE 5%
Zekn ) EPUIEA 154 R A

eMain circuit is composed of power cell, and the power cell is composed of H-

bridge IGBT.Each phase is composed of multiple identical power cell, which

is in series each other. The output PWM waveform is formed by step wave

which is approximate to sine.

oZBSVG K TUARME BT A R BT, 2 R G AT SE 1 1) 7 3K

eRedundant design to meet the needs of high reliability system

o LR R BRI LT, 4R, HRELT.

eModular design of power circuit, easy maintenance and good

interchangeability

o R TIEETT 4, AL, RIE. Wi, #ooid#h, AWEERY, JIf



RE S I o i 1) B B s l], (ST R i, 49, GBAT AT EEE

i

o

el ots of protections, such as over-voltage, under-voltage, over-current, over-

heating of power cell and voltage sharing. It can record fault waveform

instantly so it is easy to determine the fault point and maintain, and high

reliability

o NHLFHIA LS s, XFAMBIRGEHE T RS485. LLRMSEEL M, RHAIbnifE
Modbus JE PN BrEA LN ECy B AR E R SR 1847 P LT
sk il A . ForRERE. RGER AR, Il
HWEINRESS, EHRABRHEERG AR, —#ITENL. i R
Weds CAD JHIE 5RO i [a) B s/ R BOR L R S R B D BE

eFriendly human-computer interface, RS485 communication interface, Modbus

communication standard protocol, real-time digital and analog display,

operation record, historical curve records query, power cell state monitoring,

system information query, historical fault query, system self-checking after

power on, one key to start and stop, time-sharing control, oscilloscope (AD

channel mandatory record), instant voltage/current fault recording

®ZBSVG Wit L& 5 FC B & 18 FH % 1, SEBLUE AN B AN A 24
NP IREEE 2T, HRIEAMETT R .

eProviding FC interface, it can combine with FC effectively which is more

economical and flexible for the users.

oI LR Ay, AWM, THINELR, Tk BRI k.

eNo transient impact, no inrush phenomenon, no arc reignition , switch

directly without discharge

o S ARGUELN, AHEFZEBLMAGMy, EHETE.

eEasy connection, without regard to the phase sequence when connecting to

the system

o[ JFER AL, WMoY AR JFHLISAT DGR, B R, fE



3% 52 5 17 & S I R ME2 PR 2K
elt can be installed in parallel, and easy to expand capacity. Communication
speed is very fast by using the fiber optic,which can well meet the

requirement of real-time compensation.

# =& ZBSVG &R¥F|= RN B

3.1 ZBSVG TUjxMEE A R /ZBSVG reactive power

compensation Fundamentals

Ysvg Vnet

SVG — o+

4 #

/ \> T ‘—( N )

et

o

< Vsvg I1s Vnet
3.1 JE P/~ = K/ Figure 3.1 Schematic

ZBSVG ZHIr= i JFE R B WK 3.1 Fs. (EACU L, MR AT
WIARGLAE =R 500, 203 B2 B PR IE , B ST RAR LA R S0 E
SUINE S L S WA 2 A SE T I S AT B = st St G L N WA E VAL |
LA A o

Series of ZBSVG products principle schematic is shown in Figure 3.1. There
are three cases between voltage and current in the AC circuit. When the load
presents purely resistive, voltage and current is in the same phase; when the load

presents



inductance, voltage phase advances current phase; when the load presents capacitance

characteristics, voltage phase lags current phase.

ZBSVG F 57 fih B A JE B i 2 K B 400 3 H e 5 A8 s 2 B r P A T
HRBN L, = it 1 1 A7 2 R B AT U 0 i Y P TR IR A ARSE, B A )
AT VAU L A 122 P B PR AT B0 A i A2 SR IR TC Tl AL, SEIR BN A T D AMEE I
HIK, ik 3.1 fios.

Basic principle of series of ZBSVG products is the self-commutated bridge
circuit via a transformer or reactor connected to the power line. By appropriately
adjusting the AC side of the bridge circuit output voltage amplitude and phase, or
directly controlling the AC side current to absorb or issue meeting requirements
reactive current, thereby, dynamic reactive power compensation is achieved. The

principle schematic is shown in Table 3.1.



% 3.1 iz47 4 il # 2% /Table 3.1 Principle of operation mode

BAT W/ Waveform FHA/Phase Ui ]
oA/ /Instruction;
Operation
mode
£ % Vsvg=Vhets
Vsvg—=" “g=— Tnet , £
. 7 \Iwg ) Tls=0, %
T % | AR R
\£ ) — —_——————————————— i
iz AT et WP o If
Uy |
stg = Vnet:
/No-load then I;s;= 0, It
operating is equivalent
mode to adjustable
resistor.
\ % stg<Vnet’
et v
I L W) s Ry¥s 5
.o ATy
\'svg ] ik . SR
I RS T]
Rt iz |
& iz (1) HL UK I
17 Bt
stg<Vnet>
Inductive then Ijs lag
operation voltage. It is
mode

equivalent to
a
continuously
adjustable

inductor




wtt
izfr
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Capacitive
mode

operation

47 Vovg>Vieo
] T1s A wi
Hit. 52
N % 22 A
L
If Vovg™ Vet
then Ijs is
leading
current. It is
equivalent to
a
continuously
adjustable

capacitor

3.2 ZBSVG &FF= A48/ Series of ZBSVG introduction

3.2.1 ZBSVG EEH RS /Main technical parameters of ZBSVG

o HETAEHIE: 6kV. 10kV. 27.5kV. 35kV;

e  Rated work voltage, 6kV, 10kV, 27.5kV, 35kV;

o FEAE: +1~+100Mvar;

e  Rated capacity, £1 ~+100Mvar;

o It CThVE: RMEAUE Jo D) BB EUE T Th VG N IE S AR

° Output reactive power range, which continuously change from rated

inductive reactive power to rated capacitive reactive power.
o I Hf[E: <5Sms;
e  Response time<5ms;

o IERAE S 1.2 fEikE 1 Ak,




e  Overload capacity, 1.2 times load can run 1 min.

o I HUR SRR OFRET + <5%;

e  Output voltage total harmonic distortion THD<5%;

o i LI IEI AL THD: <3%;

e  Output current total harmonic distortion THD<3%;

o  RGHIEATHRY, BEH: 4%~10%;

° Protection of system voltage unbalance range from 4%-10%
o NFE. HUEIBAT Ti>99.2%:;

° Efficiency, rated operating conditions>99.2%

o BITIEZ: —10C~+407C;

e  Operating temperature, —10C ~+407C;

o IAARE: —30C~+707C;

e  Storage temperature, —30C~+70C;

o  AMLFHH: R H SR 5 o

e  Human-computer interface, color displaying

o  FHXNBEE: HFIMEAKRT 90%(25°C), Joktis;

e  Relative humidity, month average value no more than 90% , no frost
o FIKEE: <1000m(ET 1000m 7 EH):

e  Altitude, <1000m (more than 1000m need to customize)

o HHFEFINE: <8 .

e  Seismic intensity, <8 degree
3.2.2 ZBSVG 5| AR5 #LiE/Parts of the specification referenced
in ZBSVG

ZBSVG R i & LA T FZEARHE 5 X Lo bR e E A RISk 3. LR TE

FYIR 51 SO LR Ja B s ot O RE BRI A BUEIT IR A& T
Ao PLRANEE H I 51 SO H ol i A & A A S

Series of ZBSVG meet the following standards or provisions with respect to

these standards. For dated references, its subsequent amendments (excluding



corrections) or revisions do not apply to this document. For undated

reference documents the latest version is apply to this document.

GB 311.1-2012 MG AW € X MMM/ Insulation

coordination -Part I, Definitions, principles and rules

GB/T 3797-2005 1S 51| 1% %5/ Electrical control assemblies

GB/T 4208-2008 AhFEBiirSEg (IP AXAS) /Degrees of protection by enclosure

(IP code)

GB/T 11022-2011 & T SR Az il v 2 At A9 3 I 50K 25K/ Common

specifications for high-voltage switchgear and controlgear standards

GB/T 14048.1-2012 LI R & & MIER AL 1 #: L0/ Low-voltage

switchgear and controlgear- Part 1, General rules

GB/T 12325-2008 FH, fit 0 B 1L L FEL (W 25 /Power quality-Deviation of supply

voltage

GB/T 12326-2008 L, BE 5T & FE R U 8 AN TA 4% /Power quality-Voltage fluctuation

and flicker

GB/T 14549-1993 FH A8 T B 2 FH H X 13 /Power quality, Public grid harmonic

GB/T 15543-1995 L8 0T & —AH FLR SR VAN P4l /Power quality, Three-phase

voltage unbalance

GB/T 15945-2008 L AE T = L /1 R A% Z2/Power  quality, Power system

frequency deviation

GB/T 184812001 i fg i & & W if B K M B & i K /Power

quality-Temporary and transient over-voltage

GB/T 3859.3-2013 - 3P ARy o 8 Y ZE SRR L X A AR I 2 28 1-3 8 70: A2 JK
#& / Semiconductor convertors-General requirements and
line-commutated converters- Part 1-3, Transformers and
reactors

GB/T 3859.1-2013 - T A4 A% it 5 18 FH 2 R0 L WX 3 AH AR AR 28 1-1 040 LA
% 3K / Semiconductor convertors-General requirements and
line-commutated converters-Part 1-1:Specification of basic

requirements



GB/T 3859.2-2013 3 P A2 Jfil & 388 HH] 22 SRAN W X e A AR L 4% 56 1-2 & 03 = B
5 )/ Semiconductor convertors-General requirements and
line-commutated converters-Part 1-2: Application Guide

GB 3906-2006 3.6kV~40.5kV 2 it <z P AT 5 B A2 B 2

/Alternating-current metal-enclosed switchgear and controlgear for rated voltages

above 3.6 kV and up to and including 40.5 kV

GB 1985-2014 =R A U R B T Ok 1 EE M JT K /High-voltage

alternating-current disconnectors and earthing switches

GB/T 7261-2008 4k B OR3P M 22 4 H Bl 2% B B R0 77/ Basic testing

method of relaying protection and security automatic equipment

GBT 17626.5-2008  HLff e 25 12056 AT & 45 A VR Vi Pt B iU 5% /Electromagnetic

Compatibility-Testing and measurement techniques-Surge immunity test

GBT 17626.11-2008 Faf e 75 1036 A I B 43 A RIS 7 o o RELIS P I AT R TR AR AL 11

Pi 1t iR 3 Electromagnetic Compatibility-Testing and
measurement techniques, Voltage dips, short interruptions and
voltage variations immunity tests

GBT 17626.3-2006 H 2 5 7% 6 36 A0 I 5 55 A 5 900 v 1 3 i 4 0 40 252 ik 0

Electromagnetic Compatibility, Testing and measurement techniques-Radiated |

radio-frequency, electromagnetic field immunity test

GBT 17626.2-2006  H {4 5f 7% X 48 A0 9 & 50K #8019t 2 Wl B

Electromagnetic Compatibility-Testing and measurement techniques-Electrostatic

discharge immunity test

GBT 17626.4-2008 L 5ife 75 1A 560 A0 00 B2 45 A L R o e 288 ok o A B 00 1€ ol B

Electromagnetic Compatibility-Testing and measurement techniques-Electrical fast

transient/burst immunity test

GB/T 11032-2010 ¥ JC MR & J& S AL Wikt o A (BT ARvfE 2 2o 1)/

Metal-oxide surge arresters without gaps for a.c. systems (with standard amendments

1)

Q/GDW 480-2010 AT TR 2\ HE X 7 R B %2 /Technical rule for distributed

resources connected to power grid



Q/GDW 617-2011  JefR HEuH: N\ H B AR E/ Technical rule for
Photovoltaic power station connected to power grid

NB/T 31003-2011 K &4 X HL 375 9 WX 5 1F 2 R By CBff 46 SCHESE D)/ Design
regulations for large-scale wind power connecting to the system (with the provisions
of specification)

DL/T 620-1997 AR B RIS R ORI 48 2 I &/ Overvoltage
protection and insulation coordination for AC electrical installations

DL/T 672-1999 A% WL T FL s G T 8 ) 1 5 ¢ BT SR BOR 2% £/ Ordering
specification for controlling Device of adjusting voltage and reactive in substation
DL/T 1215.1-2013  gEs(F LRI AME AR 2R 1 80 ThREMVE 7 W/Chain-circuit
static synchronous compensator Part 1:Guide for the functional specification

DL/T 1215.2-2013  HEAF L FIDAMAARER 2 #R0): #IAiBER 55/ Chain-circuit
static synchronous compensator Part 2: Testing of converter chain

DL/T 1215.3-2013  #EiE¢ LR DAMEERZE 3 & =Ml Ry I R 4
/Chain-circuit static synchronous compensator Part 3: Control and monitoring system
DL/T 1215.4-2013 Uk 1L FIBAME AR 2R 4 #870: I 38 /Chain-circuit static
synchronous compensator Part 4:Field Test

DL/T 1215.5-2013  HEx(FFIEFPPAMESREE 5 #70: 18474 18 % M/Chain-circuit
static synchronous compensator Part 5: Guideline of operation and maintenance

DL/T 1216-2013  Fic H Wi 1 L[] 25 A M2 B R #YE/ Technical regulation for
distribution static synchronous compensator (DSTATCOM)



3.2.3 ZBSVG #5553 #/ZBSVG types and specifications

ZBSVG R4 i8S an 2 S an i 3.2 Frow:

Series of ZBSVG types are shown in figure 3.2,

ZBSVG-C[ |/ |—[ J[J[ ][]
2-Single-phase;Empty-3-phase

T-Triangle;Empty-Star

H-Harmonic Compensation
Empty-Without Harmonic Compensation

0-Outdoor;Empty-Indoor

Voltage Level
6-6kV;10-10kV;27.5-27.5kV;35-35kV

35T-35kV 35kV with transformer

Power Level Mvar

C cascade

Strong PowerSVG

3.2 PP 44 BN /Figure 3.2 Product Naming

e AE (Mvar) Ros WEIETC DD 21 VE T D) 2518 5 Vi A B3 ek
TR E. il C2.0/10, Fax: EHEEIN 10kV. FEA2Mvar KR E. GEUEE
+2000kvar (/&) #]-2000kvar CE%D o N LT IE S-S .

Note, Capacity (Mvar) means the rated maximum adjustment capacity range
from inductive reactive power to capacitive reactive power. For example C2.0/10
means the device is connected to the 10kV power grid directly and its capacity is
+2Mvar. It can change from +2000kvar (inductive) to -2000kvar (capacitive)

continuously and smoothly.



ZBSVG RIUBR WML 1T, F= g a2k 3.2 F13% 3.3 P
Series of ZBSVG adopt forced cooling fan, its product specifications are shown in
Table 3.2 and Table 3.3.

% 3.2 ZBSVG 7 N AN LAY 5 R J/Table 3.2 Series of indoor ZBSVG

Specifications and size

CENE 4ME R~ Dimensions T Hig
o ‘ N ‘ B gt Weight
B SN i W
Fz Lot} F:T'/ Product type Vo]tage Reactance (kg )
Rated Width Height Depth
level - type
capaci mm mm mm
V) pacity (mm) (mm) (mm)
ZBSVG-C1.0/6 1.0 2450
ZBSVG-C1.5/6 1.5 S
3100 n
ZBSVG-C2.0/6 2.0 o 2850
ZBSVG-C3.0/6 3.0 g
ZBSVG-C4.0/6 4.0 it 3450
3800 Iron core
ZBSVG-C5.0/6 5.0
reactance
ZBSVG-C6.0/6 6.0 2750
6 3600
ZBSVG-C7.0/6 7.0 3450
ZBSVG-C8.0/6 8.0 5600 = 4600
ZBSVG-C9.0/6 9.0 L 4700
ZBSVG-C10.0/6 10.0 2400 1400 g 4800
ZBSVG-C11.0/6 11.0 fit 4900
5600
Hollow 5000
ZBSVG-C12.0/6 12.0 core
reactance
ZBSVG-C1.0/10 1.0 2650
ZBSVG-C1.5/10 1.5 3800 B 2750
ZBSVG-C2.0/10 2.0 i 3050




ZBSVG-C3.0/10 3.0 M 3200
ZBSVG-C4.0/10 4.0 i 3400
10 Iron core 3700
ZBSVG-C5.0/10 5.0
reactance
ZS L T 2500
Hollow
ZBSVG-C6.0/10 6.0 3000
core
reactance
ZBSVG-C7.0/10 7.0 s | 5050
2400 1400 i Iron 5250
5100
ZBSVG-C8.0/10 8.0 core
reactance
ZBSVG-C9.0/10 9.0 T H 3750
4900 ‘
ZBSVG-C10.0/10 10 10.0 i 3900
ZBSVG-C11.0/10 11.0 Hollow 3700
5000
ZBSVG-C12.0/10 12.0 reactance 3800
ZBSVG-C13.0/10 13.0 7000
ZBSVG-C14.0/10 14.0
ZBSVG-C15.0/10 15.0 7200
ZBSVG-C16.0/10 16.0
ZBSVG-C17.0/10 17.0 8200 = 7400
ZBSVG-C18.0/10 18.0 it
ZBSVG-C19.0/10 19.0 7500
ZBSVG-C20.0/10 20.0 7700
ZBSVG-C21.0/10 21.0
ZBSVG-C8.0/35 8.0 8200
ZBSVG-C9.0/35 9.0
14500
ZBSVG-C10.0/35 10.0
ZBSVG-C11.0/35 11.0 8950




ZBSVG-C12.0/35

ZBSVG-C13.0/35

ZBSVG-C14.0/35

ZBSVG-C15.0/35

ZBSVG-C16.0/35

ZBSVG-C17.0/35

ZBSVG-C18.0/35

ZBSVG-C19.0/35

ZBSVG-C20.0/35

ZBSVG-C21.0/35

ZBSVG-C22.0/35

ZBSVG-C23.0/35

ZBSVG-C24.0/35

ZBSVG-C25.0/35

ZBSVG-C26.0/35

ZBSVG-C27.0/35

ZBSVG-C28.0/35

ZBSVG-C29.0/35

ZBSVG-C30.0/35

ZBSVG-C31.0/35

ZBSVG-C32.0/35

ZBSVG-C33.0/35

ZBSVG-C34.0/35

ZBSVG-C35.0/35

ZBSVG-C36.0/35

ZBSVG-C37.0/35

ZBSVG-C38.0/35

ZBSVG-C39.0/35

ZBSVG-C40.0/35

35

35

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

31.0

32.0

33.0

34.0

35.0

36.0

37.0

38.0

39.0

40.0

26200

26200

2100

2100

1800

1800

g Hi

ety

Hi

ety

9400

9850

15580

16300

16720

17140

17560

17980




ZBSVG-C41.0/35 41.0
ZBSVG-C42.0/35 42.0
ZBSVG-C43.0/35 43.0
ZBSVG-C44.0/35 44.0
ZBSVG-C45.0/35 45.0
ZBSVG-C46.0/35 46.0
ZBSVG-C47.0/35 47.0
7ZBSVG-C48.0/35 48.0 40100
ZBSVG-C49.0/35 49.0 52400
ZBSVG-C50.0/35 50.0
ZBSVG-C55.0/35 55.0
ZBSVG-C60.0/35 60.0 Hollow
ZBSVG-C65.0/35 65.0 core
ZBSVG-C70.0/35 70.0 reactance
ZBSVG-C80.0/35 80.0
35 2100 1800
ZBSVG-C90.0/35 90.0 40100
52400
ZBSVG-C100.0/35 100.0 -
72 3.3 ZBSVG F'AMILEL AR 5 R ~t Table 3.3 Series of outdoor ZBSVG
specifications and size
B HE MR~} Dimensions
HE
F i =X K Wi 5 =i R T
" (kg)
kV) | (Mvar) (mm) (mm) (mm) KA
ZBSVG-C1.0/6-0 1.0
4450
ZBSVG-C1.5/6-0 1.5 Iron core
ZBSVG-C2.0/6-0 2.0 reactance
4850
ZBSVG-C3.0/6-0 6 3.0 5200 2560 2438 B
ZBSVG-C4.0/6-0 4.0 i
5450
ZBSVG-C5.0/6-0 5.0 e,
ZBSVG-C6.0/6-O 6.0 78 5750




ZBSVG-C7.0/6-0 7.0 6450
ZBSVG-C8.0/6-0 8.0 ol 6600
ZBSVG-C9.0/6-0 9.0 i 6700
ZBSVG-C10.0/6-0 10.0 H 6800
6700 .
ZBSVG-C11.0/6-0 11.0 70 6900
Hollow
ZBSVG-C12.0/6-0 12.0 core 7000
reactance
ZBSVG-C1.0/10-0 1.0 4650
ZBSVG-C1.5/10-0 1.5 4750
ZBSVG-C.20/10-O 2.0 B 5050
ZBSVG-C3.0/10-0 3.0 5200 © 5200
ZBSVG-C4.0/10-O 40 i 5400
ZBSVG-C5.0/10-0 10 5.0 it 5700
2560 2438
ZBSVG-C6.0/10-O 6.0 6000
ZBSVG-C7.0/10-0 7.0 5050
ZBSVG-C8.0/10-0 8.0 5250
ZBSVG-C9.0/10-0 9.0 5750
6700
ZBSVG-C10.0/10-O 10.0 5900
ZBSVG-C11.0/10-0 11.0 5700
ZBSVG-C12.0/10-0 12.0 = 5800
ZBSVG-C13.0/10-0 13.0 L
9000
ZBSVG-C14.0/10-O 14.0 &
ZBSVG-C15.0/10-0 15.0 b
9200
ZBSVG-C16.0/10-O 16.0 9700
2560 2438
ZBSVG-C17.0/10-0 10 17.0
9400
ZBSVG-C18.0/10-O 18.0
ZBSVG-C19.0/10-0O 19.0 9500




ZBSVG-C20.0/10-0O 20.0
9700
ZBSVG-C21.0/10-0 21.0
ZBSVG-C8.0/35-0 8.0
ZBSVG-C9.0/35-0 9.0 11970
ZBSVG-C10.0/35-0 10.0
ZBSVG-C11.0/35-0 11.0
ZBSVG-C12.0/35-0 12.0 o
X 13200
ZBSVG-C13.0/35-0 13.0 ©
ZBSVG-C14.0/35-0 35 14.0 2560 2438 g
13000 -
ZBSVG-C15.0/35-0 15.0 L
ZBSVG-C16.0/35-0 16.0
13400
ZBSVG-C17.0/35-0 17.0
ZBSVG-C18.0/35-0 18.0
ZBSVG-C19.0/35-0 19.0
ZBSVG-C20.0/35-0 20.0 13600
ZBSVG-C21.0/35-0 21.0
ZBSVG-C22.0/35-0 22.0
ZBSVG-C23.0/35-0 23.0
25000
ZBSVG-C24.0/35-0 24.0
ZBSVG-C25.0/35-0 25.0
ZBSVG-C26.0/35-0 26.0
ZBSVG-C27.0/35-0 27.0 25400
26000
ZBSVG-C28.0/35-0 28.0
ZBSVG-C29.0/35-0 29.0
ZBSVG-C30.0/35-0 30.0
= 25600
ZBSVG-C31.0/35-0 31.0
ll:‘\
ZBSVG-C32.0/35-0 35 32.0 2560 2438 "
ZBSVG-C33.0/35-0 33.0 25800




ZBSVG-C34.0/35-0

ZBSVG-C35.0/35-0

ZBSVG-C36.0/35-0

ZBSVG-C37.0/35-0

ZBSVG-C38.0/35-0

ZBSVG-C39.0/35-0

ZBSVG-C40.0/35-0

ZBSVG-C41.0/35-0

ZBSVG-C42.0/35-O

ZBSVG-C43.0/35-0

ZBSVG-C44.0/35-0

ZBSVG-C45.0/35-0

ZBSVG-C46.0/35-0

ZBSVG-C47.0/35-0

ZBSVG-C48.0/35-0

ZBSVG-C49.0/35-0

ZBSVG-C50.0/35-0

ZBSVG-C55.0/35-0

ZBSVG-C60.0/35-O

ZBSVG-C65.0/35-0

ZBSVG-C70.0/35-O

ZBSVG-C80.0/35-0

ZBSVG-C90.0/35-0

ZBSVG-C100.0/35-0

35

34.0

35.0

36.0

37.0

38.0

39.0

40.0

41.0

42.0

43.0

44.0

45.0

46.0

47.0

48.0

49.0

50.0

55.0

60.0

65.0

70.0

80.0

90.0

100.0

52000

52000

2560

2438

26000

27000

50000

50000

LR

Notes,

1) FAREEESEASXHLEE (4 500mm) .
The fan height which is about S00mm is not included in the height of indoor devices.

2) & (Mvar) FoR WEMETC D) 2B E TS D8 245 1 9 70 il A B 800E B K15
o B0 C10.0/10, RN 10kV. AR A+10Mvar 25, Bl+10Mvar GBI




F-10Mvar CHE) Ju Hl AR D347 E SR .
Capacity (Mvar) means the rated maximum adjustment capacity range from
inductive reactive power to capacitive reactive power. For example “C5.0/6”
means the device is connect to the 6kV power grid directly and its capacity is
+5Mvar. It can change from +5Mvar (inductive) to -5Mvar (capacitive)
continuously and smoothly.

4) VL ERSHXBES %, w7 i B TR BSGEEAR], 7= it RT B e AN
BA T ATIEA
The above sizes are for reference only, the company reserves the right to update
and improve product. There is no future notice if the product size is changed.

5) XF 35KV RN, = AHA] 73 o = AR S LA E
For series of 35kV, three-phase can be divided into three rows so that it are

arranged around nearby.
3.2.4 ZBSVG BHSIER/ZBSVG Application fields

ZBSVG R fl ] LAE 5 f J AR RE 7+ IR/ HLRESRUAE . AMETETh IR
IREEB, IR, FRE MR P =M RS SR RGRIERFE. 52
ARG ENE, BAR)T NS .

It has a lot of benefits by using ZBSVG, such as, enhancing power transmission
capacity, reducing power consumption, compensating reactive power, controlling
harmonic, suppressing flicker, stabilizing the grid voltage, balancing three-phase
system, altering the damping characteristics of the system, improving system stability,
so its applications is very wide.

ZBSVG AP mAl 2 N AT ARG ae. AR
WTEREEATI A, SR R E AL AR AR, AR AR AE . A RN
prs S TRBIBEE . HOUBLAE SRTHHL. EENL. RNl RITKEAL. B
FEHL. FLEANL. B Ao S s R s R =l SRR TS DI AME
fE TR TT % o

ZBSVG products can be widely used in many industries, for example,



petrochemical, power systems, metallurgy, electric railway, urban construction, etc. It
can provide high quality and high reliability reactive power compensation solutions
for many devices, such as, various asynchronous motors, transformers, thyristor
converters, frequency converters, induction furnace, electric arc furnaces, lighting,
electric locomotive, hoists, cranes, stamping machines, wind generators, welding
machines, rolling machines, resistance furnace, quartz melting furnace, etc.

(D AWM. L. B 93k, EMTL:  Petroleum, chemical, mining, docks,
heavy industry,

a fa et HLJE; Stabling power supply voltage;

b 45 5 2 AR s B ML fE B ) AR H k4R i &R £ 5 Providing centralized
compensation for substation which supply power to many middle and low voltage
motors;

c RMHENLITCI 5245 %M ; Local dynamic compensation of large motor

d XA I PENL . BERENL . EREENLEAT BT S 4ME; Providing centralized
compensation for all kinds of grinder, crusher, ball mill;

e /b A S| Eh 3 B I L i 3 5 13 ; Reducing reactive power fluctuation
and harmonic of traction and drives device;

fRAREN A MRS RS, Bl & FNE P HME; Providing
centralized compensation for large crane equipment, shiplock control system, forging
equipment, etc.

(2) #4%8k. 54 Iron and steel, metallurgy,

a P E R R B TSI 47#E; Improving power factor to reduce the reactive
power loss;

b AR FL 3 50, I A 32, 38 /5 42 77 A4 3% ; Increasing productivity by reducing
voltage fluctuations, suppressing flicker;

c JERRIEN, [RBEiE45%4; Filtering harmonic, safeguarding equipment;

d #5417 ; Balancing negative sequence

(3) 3 TTHC M S AR it . Urban distribution network and rural power supply,
a FEE DR R AR TC D40 #E; Improving power factor to reduce the reactive

power loss;



b R PCE AN AT A LR I B 5 TN AE ;s Solving voltage fluctuations and

flicker caused by wavy load;

c FaE S R B & ;  Stabilizing voltage of end power receiving;

d & EX A T SRR A, JCH PR B 2 K& Itis
suitable to provide centralized compensation for reactive power and harmonic of
many users, especially impact type loads ;

(4)HTHEJRFE N : New energy access,

a P L DR R L LB A A TE 31, B IETE T 181% : Controlling access
point reactive power generated by wind power, photovoltaic power generation
equipment;

b FUE B, R K D) FR Bl O B BBl Stabilizing the grid

voltage, reducing voltage fluctuations generated by power fluctuations;

¢ AERFRE N RUHLUE, $2 S IK H e % R RE /7 ; Maintaining the access point voltage

value does not change, to Improve low voltage ride through capability;

(5) AR IE S T #hE <2 @ 4T Ml ; Electrified railway and urban rail
transit industry,

a Lt RGN LI SRR GIRE, SCEHRRE, REaslae, W
AEf##E; Compensating the reactive power and harmonic of traction power supply
system comprehensively, improving power quality, increasing towing capacity and
saving energy

b P ML 4 57 7 7= A 1) 41 7 B9 . Balancing negative sequence current

produced by locomotive load
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structures and parameter descriptions of ZBSVG

4.1 ZBSVG RSt 55 #/Structures of ZBSVG

ZBSVG #5570 R I BE U h A e iy, BB et e, 2R K

= MM R S IA R R RO L, BEORIE P BB A 2, X
TRbE TR GRE S @R R IEAT « B REGE A S EWE 4.1 s

Chain topology structure and modular structure design are used in series of ZBSVG products.

Because star and triangle connection is adopted,cost performance is achieved in different capacity.

As a result,not only the investment validity of user, but also power system stability, high
efficiency and high quality is ensured. The star connection diagram is shown in figure 4.1.
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Optical Fiber Interface ' Signal Sampling Interface
------- - - 4 - - L L L Load
Optical fiber communication COHtI‘Ol Cab 1net Analog acquisition and processing
Remote communication ) Logical control
Pretections : SVG start or stop

4.1 ZBSVG HA 4507~ = Kl /Figure 4.1Electrical and structure Schematic of
ZBSVG
PRI DR ARG Tl e F AT b ], S 1 R ) S R
ZBSVG RN b RGERT S5 _EASCH 7 AR I S AL ], (4D S [ . IR
BEAT T RS B H AL, ORI G R A 2 T T Rl R . DR (B
76) WIBCEEARTI AR G AE /S, AR 7R, b 7R



FTA AL ZBSVG-C5.0/6 H11E 4.2 iR o 7 /MR s AL ZBSVG-C20.0/35-0
il 4.3 Fros.

Optical fiber is used to transmit signal between control cabinet and power cabinet, which realize
the reliable isolation between high and low voltage. Series of ZBSVG products have made a great
improvement on the structure, which make the maintenance convenient. Control cabinet was
strictly anti-interference processing to ensure the control system not affected by the main circuit of
high voltage. Because of improvement of power module (cell), floor space of the power cabinet is
smaller, which greatly saves space and reduces the investment. Indoor type models ZBSVG-C5.0 /
6 is shown in Figure 4.2. Outdoor containerized model ZBSVG-C20.0 / 35-O is shown in Figure

4.3.

K 4.2 ZBSVG-C5.0/6 IEME (X275 ) / Front view of ZBSVG-C5.0 / 6



Kl 4.3 ZBSVG-C20.0/35-0 1L B (X275 / Front view of ZBSVG-C20.0/35-0
ZBSVG R EE P N =30 HHE. DR, . HhoiR a

SEEL ORI g1, D5 T A B R AR E . AR AR A E
PR DM KPR (B0 BPD k. o 35kV AR ER M 7R K
BB AR e v, AN A 22 4 BRI RV AT GRAUEBR AT & 1 22 42 R SO i it fs
A ENXANLRENS EL 2 TART, BRI 128, s S AE T . %40
PR BRI 4.1 PR,

Series of ZBSVG contains three parts, control cabinet, power cabinet and reactors
cabinet. The power cabinet achieved great unity, which is convenient to expand the
capacity. The 35kV device adopts a unique design of cabinet and module
without using the security fence to ensure the safety of operator. The new design
makes the cooling fan can be installed directly on the roof, which reduces
installation difficulty, and makes installation and maintain easily. The main
components and the role of the cabinet are as shown in table 4.1.

% 4.1 ZBSVG ¥ E 84+ )2 /F H/Main components and functions of ZBSVG



RGL45H

Bt SIURAES

(!
System Main device
Functions
structure classification
Y =} j:_{ E ? t -3 iy
Sy (e ¢ P 5 U -5 W T
Main circuit switching on and switching off
Switching device
LE PR AE FRHLTE HLIN ) B2
Buffer components Bus buffer when module charging
HE RIE B0 o
TR BERE
Data acquisition
Switch and analog acquisition
device
7 il A il "
it Pl Wl 1T
Control Control box Data processing
cabinet LI 2R )
Logic controller Logic control
X SHHATRCE S Bos DL D%
ABLF . :
Setting parameters, waveform recording and
HMI
display
o X RRBEAT AL, SRR R G AR 2
TR RS
Controlling the power supply to achieve
Secondary power
stability of control system
MR AT 5 SR T 2 W {EL S A L [ H T
g Produci It ith particul litud
Power cell roducing voltage with particular amplitude
L #ZHE Power and phase according to the signal cascade
cabinet sl KA R4 o
X AR BTG 5 1) ¥4
Forced air cooling
Forcing cooling module cell
system
SERR e \ SEELTC Ty R S 5 A0 3 O 0F R JAL i U8
HLPL 2% Reactor
Reactor Realization of reactive voltage source




cabinet

paralleling in grid and current filtering

4.1.1 #E#l#E/ Control Cabinet

X E R ER A HHFR B T 55 QS1, 43k 2% KMI(ELWT IR %% QF), 22 i fH R SR
SEM B ZEZ AR, WK 4.4 Fios.

The main circuit is composed of switch QS1, contactor KM1 (or circuit breaker QF),snubber

resistor R and state detector, etc. It is shown as figure 4.4.
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Kl 4.4 45 2 [9] 2% &l/Main circuit diagram of the control cabinet
FREITFR QS1 RERGLES I, JoPRiE N B 2241 ke B 3037 i W v R 1 22




PR, BB S QS1 B LIERIN b —HIT AR W15 oL T 4T,
AN FOVFAE i R IR TE I 43

Isolation switch QS1 is a protection component which ensures the personal safety
and isolates high voltage when the system is maintaining. QS1 must be operated
under the condition of no power supply.

ZBSVG #57 i iJ3 sh 07 it v | AW R 3, BREJTR QS &k, R4
R X e o 2 o L PELR D) R R A AT 7o L . TR B RIRRE Ja, A
i ey KM1 (BT a8 QF), S5 B 22 ph WP, SE BN b E il k.

ZBSVG series product is designed to self-start, if QS1 is closed, it will charge
capacitor of power module through buffer resistance. When the bus voltage is stable,
we close the contactor KM1 (or circuit breaker QF) bypass the buffer resistance, and
then the process of the main power is completed.

21 B 43 th LAEAE . PLC. HMILL JFRHUE . 48 Lg% JEBEAS . 20K,
H A HIAN AN B — Ok FLR 3R G55 80 70 R

The control part is composed of main control box, PLC, HMI, switching power
supplies, relays, filters, air switch, and self-developed secondary uninterrupted power
supply system.

TS PLC A NNLI 0 Z (A ERATIEAE,, IR 2 Ta) il iR
ARSI ARG RS, SEIUTR S| H s, 1% ZBSVG izfTRES. 5 B
HLHEHEE D fE .

To achieve expect control target, monitor ZBSVG running state and communicate with PC,
the serial communication is used among main box, PLC, and HMI(Human Machine Interface),
and the hierarchical control of the system is achieved by communications between main control
boards.

1) F 48/ Main control box

Ay E B BRI R RSN, EIE T GB/T 17626 R 51 E 2K
PR EMC R ) IE, SXO@E iR e b LIRS b, HAW
AT EEME . FLNSA N, EEHR MR, HE SIREELEEIR, SEIlE R
3%, gt RoEME, B4 . RIENCY F M N S I R AL 2 Fh e



I ELYR N F2 11, SEE R AR B TR) R B b A5 s R3S BUAZ o4z i, Bl IR 25 pi i it
1T TAE, FEXANEATEIR; AR K 015 5 B SE B 25 B e B 1) s i . &
ER A EE 4.5 Fis.

The main control box is developed by our company. It is certificated by EMC of

GB/T 17626 (electromagnetic compatibility), and has passed the processing of temperature cycling
and vibration test, so it has high reliability. It contains power supply board, main control board,
phase plate, sub-signal board and other circuit board, which achieves plug-in interconnection, high
uniformity, good stability and easy maintain. The power supply board provides various types of
power supply and interface, which data can be transmitted among every board. Main control board
is the core of control, which coordinate with each board and communicate with external. Phase
board and sub-signal board actually monitor each cell module. The front view of main control box
is shown in figure 4.5.

] 4.5 ZBSVG %% & #2156/ Main control box of ZBSVG
FREFE O B 32 A7 E A (S S A AR DSPL KHIB AT AR I8 iR A%
¥ CPLD/FPGA P [Fliz RS . KO iH I EVE W] LLORIE ZBSVG 1A B & AL H)
IEATVERE . P 2K OO pl LB FT R T R SRR, A B S IR s & it
TR BRI TR S, O T N LS 5EMATEfEm, REAH
PR R AT SR



The core of main control box is 32-bit DSP (Digital Signal Processor) and
large-scale programmable logic device CPLD/FPGA. The well-designed algorithm
can ensure ZBSVG to achieve optimal performance. Due to adopted large scale
integration, surface welding technology, automatic welding device and needle bed test
system, so the destabilizing effects of human intervention is greatly eliminated, and
the controller is very reliable.

2) Al YmAEiZ 48 PLC/ Programmable Logic Controller (PLC)

KB BR AN 42 SRS 1T TF PLC (K 4.6), SEHUAEAA YT 505 5 10T 238 4 Ak
H, PRSI EMEREESARSE SRR, 15 7 R0 RiETE.

By using the Siemens PLC, the signal logic processing among the cabinet is
reliable. It can be coordinated with local operation signal and state signal, which

makes the system more flexible.

A R

K 4.6 Figure4.6 PLC
SEWF 5 FE . HMLGER, R E s T IRES e ik 4s HMI BoR, JF
R VR 0 7 RO P S HMIL, | 422 o) 2 8 ) 1

Through real-time communicating with the control box and HMI, PLC can transfer the



operating state to HMI to display and control the device accurately and quickly.

3) NP4k AE FL1HI/ Human operation interface

el 4.7 s, M ECR SRR, iR O R R ik
P P04 B HMI, B R I R e B A 3 4%, Is FFmdEARAE kA
FPHATE S, 5 EEARHERD, sl ERAAAIAEA R SGS 1) 9001-2000 5
i, 2005 “E3K#F CE. UL. RoHS WAilE; 56K A& St IRARME R T &
PEAfIE T2, ORIIE 1 g i it

The HMI was used, which is produced by advanced equipment and
standardized operating procedures. The standard is synchronized with international
and the company is certificated by SGS-9001-200, CE, UL, and RoHS. To ensure the
quality, the advanced environmental standards lead-free parts and manufacturing

process was adopted.

ZBSVG BRI A HMI, SR A0 1 4 rh SCH R AR J i, R Stk (1
AN, KL o = S5 ER AR I B B

So, the HMI is chosen by ZBSVG, which provides friendly Chinese monitoring



and operation interface. Using advanced man-machine communication skills, it is

easy to achieve free operations of device control.
HMI 3 25 LU DR

The main functions of HMI is as follows,

o X HINXY R G0 H AT AR A

® Detecting the self-test process when power on

o N e B IS ASIRAT

® Basic operation on device

o —HITFHLIIAE;

® A key to startup and shutdown

o I ThfE s

® Time-sharing control

o JRUEERIIAE (ANFIHIE . ASFTBOR AT AD il 55O
® Oscilloscope function (AD mandatory record with different channels and different

magnifications)
o WS, WRIEE . IR R
® Fault recording, fault instantaneous voltage and current waveforms recording
o SEPRAFIBR BR R, . HE. Jh%. IR,
® Displaying running state and analog actually(voltage, current, temperature, power, power

factor etc.)
o ZAT P SFAT AN S AT A
®Running historical events recording and historical curve recording query
o HEFURE B FoTIRAE R,
® Monitoring the cell state of chain device
o AGERAEN. SHEWNSHLES:
® Querying system information, parameters, and parameter settings

o YRR A A SR AT ]

® Querying fault and historical fault



4.1.2 IHhZ#E/ Power Cabinet

DI FE DRI N, #s T ZBSVG TLUAMER £k, DIFBIusy
=M, FHRITANEONAE, Hooh i BOY SN BEN U H BE . RN TRE
TCHERAZ A ER A B . UN B E R VAN DI 3. SooiEid TAER
SRR R, AR TS S AR T BT XL SR EC . D3RR B oA
4.8 .

Power cabinet is mainly composed of power cells, which constitute the main
body of ZBSVG. Power cell is divided into three phase to install, and the numbers of
each phase cell is same. The output waveform is superimposed by each cell. Each
power cell has to bear the full output current, 1/N of phase voltage, 1/3N of output
power. Because of the cell module will produce heat during operation, It is necessary

that using fan on the top cabinet or cabinet door to force cooling. Power cell
arrangement is shown in figure 4.8.




P 4.8 T M A B0 A HEA B /Figure 4.8 Arrangement of power cabinet cell

e (WLIE 4.9) WEZFHEEE, PoudEhilork R R . Ry
(e 6 A 3 9K (B AL, P 032 4RI THAR BRI R L OKAR. CPLD 385 Jy 58 i
BRI BTG REAF B fa] B, B RIS, SUTPCRE I om, AIEEME R, f&
T EAE B ThRESGE AT 2K

There are a variety of circuit boards built-in the power cell (It is as shown in
figure 4.9). Except sampling circuit, protection circuit, output drive circuit, all logic
and communication processings are completed by large-scale chip CPLD. Intelligent
design makes the hardware simpler, software more flexible, anti-interference stronger,

reliability higher, meanwhile it is convenient for future improvements and updates.

Kl 4.9 ThFRHEIT (B /Power cell (module)
ELI AR Coad AN 44 i L T P Y, SR PR [E 6126 PHD AUy i 2R

PG FEIE,  RPR I ZE AR, B 2 e Kb ol SJCRAT R B b,
AT SRRSO 1A ORI B8N T BRI TEE, A IRIIE TG RS
PRE, TR T RIEBORILG: 5l g BB H & B R s TR R D RE Y BTE TS



i SR EM R (UL 94V-0), Toilti, AIHFEL.

Film capacitor is selected as DC capacitor, which adopt metallized
polypropylene film (Germany Treofan PHD type high temperature polypropylene
film). The special evaporation material makes it not only satisfy high voltage, large
current impact, but also has good self-healing. In order to ensure the electric
insulation distance and overcome the partial discharge phenomenon, the width of left
side is increased. The educe terminal is designed to anti-rotation and anti-stretch
through filing with thermal conductivity epoxy resin (UL 94V-0), which there are
many advantages such as no leak, no cracking.

AN ThF BT A EEN R DIRE GIi. . iR, RshfidAk
WINFF ), FHIURESE RGP 1RG0, 268 5 R A0 R ADELT
WA, K SIS e iERmE, KGR zett, FiE
AIRGF W LT RE

Each power cell has perfect protections (over-circuit, over-voltage, over-
temperature, drive trigger failure, abnormal communication etc.). All the state of
power cell will feedback to the main control system. Because of using optical fiber to
do with communication between controller and power cell, the isolation between the
high voltage and low voltage is completely reliable, which the system is not only high
security, but also good resistance to electromagnetic interference.

T HeasH) b 58 4 — B, HUE IS BETT, (45 2h & B0 il DUME R H#E,
FRLIT AN O A PR B Ay 1 A AN e T 1, XA 4R AR A2
a7 o FE BT A TURIIG DL T e ThA s e ke A i, P mT DA fi] 1 B 46 25 H
TR ETe, MWL WA E I A,

Identical structure of power cell and modular design make the power cell
exchange arbitrarily. The limited external interface makes it easier to maintain. If
others power cell fails in the case of existing redundant cell, users can replace the fail
cell on time.

BN AICE T IGBT WS SL I 1E 5% PWM #i], A8 21401 4.10 FioR (18
Tekan B o

By using sine PWM technology to control the IGBT inverter bridge of power

cell, the output waveform can be obtained, which is shown in figure 4.10.



= b IRV M e S b e 1 = & = B S Ta e

P 4.10 5. 050 H ) 2 /Figure 4.10 Output waveform of cell
FATCHERE 5 = AH 2 TRl AT B A sl AR T A i N R, JE o A
FLICH PWM BB BN, WA 21E L IEZ F e PWM B2, A& 4.11 Bros oy
10kV 2 AGER N BA I .
All cells of each phase are in series, then each phase connect by star or triangle
each other. The PWM waveform of each cells are superimposed, the
approximate sinusoidal PWM waveform is obtained. The 10kV star connection of

single phase waveform is shown in figure 4.11.
+

K 4.11 oo S0 5 3 2 Bl /Figure 4.11 Output superimposed waveforms
of cell

ZBSVG A7 R 1 e e B P AR HE BB R AR BOR, e IS 2 o
o Y AR BN S IR BEATIRTE , BB IBCE M2 e tH E AR IR, e A



JIESZEEL, dv/dt /N, WIS DN, AT AR A AR, AR R )
TG 5 PG i H IR o

The advanced digital technology of carrier phase-shifting is used in series of
ZBSVG, which fundamental waves of cell output is superimposed, and harmonics
offset each other. The output waveform is close to sine through output reactor filtering.
There are little of dv/dt and harmonic contents, so, the damage to insulation of the

cable is reduced. There is no need to increase the output filter in the output side.
4.1.3 HPi#SHE/ Reactor cabinet

ZBSVG 2517 it il P AN M, FRBOV IE 2 B I . FEpL AT
IR, A T SVG R I M F Ayt ) HRLUADE R AT TR b v o R A A Y R
M E R T X s ) B B v R, AR B 22 1 S B) 0 i e 4% f 15
PR, — @R b 7P e BT, 1 TS

Series of ZBSVG product is connected to the power grid by the reactor, and
current waveform is close to sine. The reactor not only makes the current waveform
smoothly, but also inhibits the SVG harmonics. The individually design of reactor
cabinet or hollow reactor is helpful to improve space utilization rate. It greatly eases

the use of space limitations to the device. The equipment investment and cost are
reduced for users.

4.2 ZBSVG 12177 3/The way of run for ZBSVG

4.2.1 24777 7/The way of run

BAT T ARE T B ERELI IR BB AR 1E
2R DR NHOE A EE AR EEZS TR 2. M hAEL
€, JETHMVE HARE, HARME RIS 520, 58 o Al AR Ao B A A kM2 AL
Ro WITHR A2 P, Wzt i UsiaT 7 g .

There are five running modes, such as, constant reactive power device mode,
constant assessment point of reactive power mode, constant assessment point of

power factor mode, constant assessment point of voltage mode, constant assessment



point of reactive power mode 2. The details of “Running mode” are as shown in table

4.2.

#* 4.2 ZBSVG #4217 /7 2/ The way of ZBSVG running

121777 2{/Running mode

Vi HH/Description

IEE S-S RIPIES SN
Constant reactive power

device mode

ZBSVG [t 5 S 3% BB T ¥ € K /NITE D Eh 5%

Transmitting or absorbing fixed reactive power to set

1B 5 % 1L Dh 2 A Mk 2
Constant assessment point

of power factor

£ ZBSVG M= 2 B i i A 25 1% i BLBEE R DR A
0 (-100%~+100%) A HARBEATHME

In the capacity of ZBSVG, it take the assessment point
of power factor(-100%~+100%) as the target

TE 5 A% o F AR
Constant assessment point

of voltage mode

IR P B0 B RSB D H e, 3885 1877 0 Dt AT 4
HEL X L A 5 R B R I

The device takes user-set voltage value as the target by
adjusting the reactive power output, so the grid voltage

1s stabled near the set value.

IEEZIST RUPIIES S
Constant assessment point

of reactive power mode

LTS ZBSVG e Ty th M2 1% i e T o
e AL e
By adjusting the reactive power output, the assessment

point of reactive power is stabled around setting value

TS R 2

Constant assessment point

of reactive power mode 2

AR A A F M T T DA, T ZBSVG B Th T
2, DME RGN TG D) D) 209 % BliAs € 7R W E fE -

The reactive power of load side is detected in this
mode, thus, system side reactive power will be zero or
stabilized at the set value by adjusting output reactive

power of ZBSVG.

4.2.2 B i% E/Communication settings

RS EAL AL ST

A% B R kR UER) MODBUS RTU 13 Wil &




CDT-91 fEH LT -

In order to communicate with PC, the devices adopt MODBUS RTU standard
communication protocol and CDT-91 cycle protocol.

ZBSVG JFIBAEAT, KITA 2w I8 R U AL, fRIEFIGE
ITRE 24, WIEEEAT, IRTTANIRIERER EE, SEM KA R ZBSVG 1M #

ZBSVG can be run in parallel mode. The sophisticated fiber-optic
communication mode is used, so, the device in parallel runs safely and reliably,
and the tracking speed of slave machine is enhanced. Then, large capacity of
ZBSVG connected to grid is achieved.

FETTAHLI RS AL 7235 B R b R, J8IRE B ENIEThRE, 75
EEL N SO0 38 15 ot 8 e B gt ATl (LI 4.12),

When the device don’t power on the high voltage, HMI of door provides
validating function of communication, which is remote measurement and remote
communication. It is very convenient that commissioning personnel test on data

access and data of communications (It is as shown figure 4.12).

K] 4.12 “PURE MR Figure 4.12 Test interface of four remote controls
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5.1 HMI &4 #E42/HMI Framework
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& 5.1 HMI 224

Figure5.1 HMI Framework

5.2 HMI W HEIhEEN 43/ HMI Introductions

D REREW: SR RGENREHESH LSBT G THEHLAE R
fE.

Device Monitor: display the electrical parameters of system and device, control the
system on or off

2)  HITHIETE: SR &RITRHEHE.

Cell Voltage: display the voltages of cell bus

3)  BITiRJZ I SER BoR & BRITE (FRERD.

Cell Temperature: display the cell temperatures in real-time (to be customized)

4 RGHFEIE: Bon ARG, RE. TERHE. BR. REER.



System Data: display the currents of system, power factor, voltages of device, etc.

5) BRI : SRR AU RN

Harmonic Current: display the currents of harmonic

6)  FFHLEE T BoRXHLIFER R E ARG B

Parallel SVG Data: display the settings of parallel SVG

T BIURE T : BR & RITHPIRE .

Cell state: display the states of cell

8)  RIFIRAS 1 T BoRmndE A, LSRR AEE

Protection State 1: display the states of High-speed communication and device fault
and other information

9)  ORYUIRZS 2 T EoR BN E R & H MRC B R SRS S

Protection State 2: display the carrier configuration fault and H-bridge configuration
fault and other information

100 PRYVIRZS 3 DU : Wil {5 b S R R <545 12

Protection State 3: display the faults of the communication and power and other
information

1D BARESTH: EoxERHREER.

Self-checking: display the faults of self-checking

12) Bl otm: o HEREIdsR.

Operation Record: display the operating record of start or stop

13) BTl . ERsirdBEhrBEERER.

Running Record: display the electrical parameters of running

14) #pEidsg U BoniEde il Kk & R A

Fault Record: display the type of fault and alarm reasons

15) (PR GO : S fEyLER R .

Stop Reason: display stop reasons

16) bR DU oS iRl () iR L s . R

Fault Recording: display the voltage and current waveforms of fault instantaneous

17> M P SOt : gl i S

Change User: change the user who logged in



5.3 HMI i HA48/HMI Instructions for Use

IR, REHTER, B 52 . BfRAEE S a0EE g i E
R, B ERE A (& 5.3 s ).

The system will go into self-checking interface, after the user logs in, as shown
figure 5.2. If the self-checking is passed, HMI will go into device motoring interface,

as shown in figure 5.3, if not, the fault reason must be identified.

Self-checking

K] 5.2 &4t B A S /Figure5.2 Self-checking Interface



P 5.3 & & Wi 4% 5L /FigureS.3 Device Monitor Interface

D BEEER. SlEocHEE. WRE (FEHD. EKBR. RELD. Il
Bl et sE. &l 5.4 8o i s B i, B 5.5 8GR SR At .

Analog: The information of cell voltages, cell temperatures (to be customized),
harmonic currents, device reactive power and other information can be seen in analog
interface. Figure 5.4 is the interface of cell voltages. Figure 5.5 is the interface of cell

temperatures.



K 5.4 M ooHLE SR S /Figure 5.4 Cell voltages Interface

5.5 B B s At Gl o #E D
Figure5.5 Cell temperatures Interface (to be customized)

2) REEAEW: ERHEICHREARS . PLC A fH mURESE. 18 5.6 AT
WasFm R,

Status: The state of cell and PLC can be seen in this part. Figure 5.6 is the interface of



cell states (star connection)
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K] 5.6 H LIRS St /Figure 5.6 Cell States Interface ¥: T

WA P BoR O aE O N RN IZBICR . Note: It

means abnormal, if the state of cell is red or blue.

3) PRSP B 5.7 RS IR, AT AIC s R B (] R HR O 5
Fault Recording: Fault recording interface is shown in Figure 5.7, it can record the

voltage and current waveforms of fault instantaneous.

NS .wws . oY | —

n\}

Fault Recording | Reactive Stepl Voltage Step il Wave Recordingill Running Curve
Voltage
I [ § ] o ) T
Current
1!:: i (=] Pl d 8 1|"|
If
Menu

5.7 PSR Sl /Figure 5.7 Fault Recording Interface



PFNE  ZBSVG £ A4 /Chapter 6 The Use and
Maintenance of ZBSVG

6.1 ZBSVG fEHEZZ I /Cautions

A7 JE TR T ROR L BRI EEOR . SEN AR BT REALEORSE
HUACH 7 H T AR S AR B R B ™ W, A8 IR 55 v T ELV A2 a0 R A
This product is a high-tech product, which contains many modern power
transformation technologies such as microelectronics, optical communications
technology, high voltage application technology, computer technology etc. And the
following rules should be obeyed.
o [HHIPEINAT G i IR SR AT E K
The environment should meet the technical requirements of products.
o IRNVZHITT A B ARG A BT IE R 2 8 ] e A
| AT A
The installation of the product should be completed by the manufacturer or the
company which has the conditions of installation of electrical equipment.
o RHIERAEMEHI N S AR 225 T ISR B B R RN B
The operator of the product must be professionally trained.
o FERATEA IR AR SN A A A DL R SR AR, A2 E i
ITIHEERYEY
Dust may affect product performance, and therefore regularly cleaning and
maintenance is needed.
o A BINEKIEITE, T XALRIRSIATE ENUGE ST RE 51
R AR AR kR s, DL T 5LE A RE SR 3 L
B, &R HOAEANR R . BRI, R — BN 8] Jo /5 AT 49
AT B Ao A0 e 3 R4 2K

After a period of running, the fan vibration and other mechanical vibration may

cause loose contacts, and even cause damage to the device. Therefore,



regularly checking and maintenance is needed.
o NMIZLH LA BB A EGA LR (LR KL, iR
TR, MR G5, RIET R EM2 5 R, SfHyie

The electrical insulation (such as the main circuit cable), the snubber resistor, the
cabinet, the protective ground and the grounding resistance should be
checked regularly.

o MNAZJERIC A B AT IR A i) B2 A FH 44 1

Running records and maintenance records should be made.

6.2 ZBSVG F1EH1#/EPTR/ZBSVG Operation Steps

NAE ZBSVG % BAED I REWS LR AL HPIRZASIZAT, BB AL w7 1 1
CXSHHT T RINECE, A LLERME), RGA RSN ERALH .
X T E SIS E, EPERBN G GR g ) BN 520 iR &R g Rt AT
AR 5] o

ZBSVG parameters have been configured optimally, there is no need to change.
If necessary, please contact the company when the system is subject to change. For
change of parameters, please consult authorized person.

AT ZBSVG #AFHIESEHIN LSRN ECREH, PR T &
Before ZBSVG operation, to make sure the higher level switch is open and cold
standby.

2)F AL E R AC220V HLJEEE DC220V HIIEE ZBSVG, H& K
6.1 Fizs ZBSVG & Hil#E N AC220V HE A S Ik QF1 8 DC220V HJHZ
SIFK QF2, A ZBSVG —IRAGifHL.

In order to make ZBSVG control loop working, the site needs to provide AC220V
or DC220V power supply. After that, close the air switch QF1 or QF2. The
AC220V air switch and the DC220V air switch are shown in Figure 6.1.



1
3
1

FEV TR ,1‘ T

£ gt et ) ot s i il M o i Bk o i 3 o 0 -5

P 6.1 4% HE 41 J5)/Figure 6.1 Control Cabinet Wiring
3)ZBSVG il @5 HMI #E B I A, b S ARSI A A1k
SERHAT AN AR, Wl 5.3 B

HMI will go into the device monitor interface after the completion of

self-checking. This interface enables start-stop operation, as shown in Figure 5.3.

4% LA IC L E K 380V HLEIE S ZBSVG, W& ZBSVG &R KL LI
AT R QF3. FLYRIEIS o HE A2 B LA o B 4K B 28 KM2 ol (anl& 6.1
FR) BN s RIZh Bk K2 2 &, Fadt, WLSERMLEL 255 B —
A2, BRI

In order to make ZBSVG fan working, the site needs to provide AC380V power
supply. After that, close the air switch QF3. In order to make sure that the fan
works normally, press the button located in the middle of KM2 for 2seconds. If

the direction of the fan turning is not inconsistent with the icon, please change

any two phase sequence.

SYRMFTAMIT, o Bl B RE 2T RRE, AE EGOT SRR 2 RS T M



& ZBSVG FEEITFR, i 6.2 .
Close all of the cabinet doors, and check the state of the main circuit disconnector.
Close the ZBSVG disconnector when the higher level switch is open. The

disconnector is shown in Figure 6.2.

K 6.2 BE 2T 5% P A B # A AT 32 B /Figure 6.2 The position of disconnector lever

closed
O L MR EJOT AN SR, TP RAEF D RS
Make the higher level switch in the state of hot standby.
7) MR RR AR i 5 TAE RO BT AR Wr g 88 M5, K BRI R
ZBSVG. &MY 5 e ifl =M ZBSVG %3 =0 ilE T/EN e, W
SUREIPMHILIEAORES, SR R A R W LR AR PR 2 AT IR Tl =&
1503 Wi 2RI 5

The staffs must in the control room and the ZBSVG device room respectively,



while switching on the higher level breaker. The staff can inform each other the
state of the device. When the abnormal phenomenon occurs, please press the
emergency button under the conditions of safety.

8) % LI BIT UG TAF, HocHi T B . HMI 3 & 4% U < AT 5k,
R FEHOIRE, 3T F—DHE. HMI 3 E 80U <G W 2541 5o
BNZO RGN A ERLONARVEST, sl & 7Es &
P SR 200 T H BEAT R A AN AL

If the high voltage light on the HMI device monitor interface turns red, it means
that the main power has been delivered and the next step can be done. Click
“switch on” button if the background of “switching on conditions” is green,
otherwise click “switch on conditions” button to see the conditions that not
satisfied.

Ot HMI“H it s WU s TUAR 7, AR HMI“BRZR HL . 0T 1T S5t s Y H
JEFE D9 OV J5 FEEEAF 10 7081, K6 2 0 A v B AR #2 Ha0 H i1 ) BT 2 15 X0 Lo
HREA RN, ERIET R RIE R, SRR R E R i < = A
AR E T LR AL

If there is any fault displaying on the “fault record” interface or the fault light on
the device monitor interface turns red, please clear the fault according to the
prompts. At last, click “reset” button to reset the device.

10)AF HMI“BEZ R T 2os ) oo BE L R 2 3 R (ZEE<50V).
FOTAETTEUSE (AN 6.3 o), % T2 E W v <& w24, 2 B/ T
RUIRSHE AR AOIRAS, U 4 B 4% DT Bt 4T =il

Before clicking “switch on” button, please unscrew the emergency button and
make sure the difference of cell voltage is less than 50V. If the device is ready to

start, the “ready” light on the device monitor interface will turns green.



K] 6.3 #7215 /Figure 6.3 Emergency Stop Button 11)H FHiHEEL
BIa TR, B AHE R BE ] B AR

Wk 5.3 o, B 5% R e Th TR 2 M3, RS E N OMvar,
MR AR BRI DL N, B RE MBI R AME R OMvar.  mdi3E
WAE VU L 1%, ZBSVG B M EOIRSHENIZ TR, i<z 177405
&2, BT R, DIEAERETIA HXWLIT 46 TAE .

Click the “start” button. ZBSVG will go into running state. And then, the “running”
light will turns green and the “ready’ light will off. The fan at the top of the power
cabinet began to work.

12)47 B CERR G A LM, T HMI 2% 8 4 0 i bk ke, [l 4l
FEAR TV EARAT FIVEARE, ZBSVG H B RALIF W T 158, iz b g 5k
BhI e MR TP o bt . HERRARR e, ol e B M 4% Ui R A 4%
HIXH ZBSVG #EAT R AL, 1fiJE X ZBSVG HH AL

12) If the unit or system fails, the "Fault" light on the HMI device monitoring page
will light up, and the control cabinet door alarm light will periodically give an
alarm. ZBSVG will automatically shut down and disconnect the main switch.
Jump on the upper switchgear circuit breaker. After troubleshooting, click the
"Reset" button on the device monitoring page to reset the ZBSVG, and then restart
the ZBSVG.



13) iy HMI 3¢ B W42 0 (=411l ZBSVG IEH#HL, ZBSVG Kz
ITIREHZUENVRES, 1T k.

Click the “stop” button. ZBSVG will stop and the “stop” light will turn red.
14) i i HMI“53 #2517 F ZBSVG A2 56 o TE R : BUIN 3[R BRARIRAT v
Click “switch off” button. Note: at this point, the main circuit still has high
voltage.

15)iz 77 BRAEWOT _EJOT AR W &5, TRt %

Switch off the higher level breaker,making the higher level switch in the state of
cold standby.

16)Fah#E tH_ EGOUT RN, Beb i, I,

16) Manually shake out the upper switchgear trolley, turn it cold for standby, and
ground it.

17)H1 I ZBSVG F& 2715 .

Open the ZBSVG disconnector.

18)UEE HMI & Foc Hi B RIS R, 5505 BB 08 OV, FS5fy
10 735 SRJE T ZBSVG #HiI AR i 2< Tk QF1. QF2. QF3

Watching the cell voltages on the HMI until the voltages are turn to 0. After that,
switch off the air switch of QF1, QF2 and QF3 10 minutes later.

19)7E e HE = IR BT TF ZBSVG AC380V. AC220V B¢, DC220V LT %,
Turn off the AC380, AC220V or DC220V power supply switch in the distribution

room.

6.3 ZBSVG HENIEEFEIN ZBSVG Notes

1) ZBSVG R 5177 il 3% A A58 FH A o 250 % 18 <7 A 5 IO BRAE RS, AR B IR R34
#R e EN RO FE AR

Operation rules of ZBSVG product must be abided, any wrong operation may lead to
personal injury and equipment damage.

2) ZBSVG MR8, AR LAE MR, AT R ET

ZBSVG is high voltage equipment. The operators must have the conscious of danger.

3) ZBSVG HAXRSEH] N AW E TR, WX ZBSVG Ml RFEA



R T, IEAEEENSH, SNRSERAGRT, HEREE
K.
The parameters of ZBSVG have been set at the factory. Please do not change any of
them. Otherwise, it may cause system failure and even major accident.
4) 1EWIBATI, AR BE RS HMI SR [ TERE L, 5 0] 5E51E R G RNE -
If the equipment is running well, do not arbitrarily touch HMI or operation button.
Otherwise, it may cause system malfunction.
4) ZBSVG HJHRAF4ES N SLbANE i L 155, [R]INE ST 20 Bl e A ) 7 #4F °
i
The operators of ZBSVG must be professionally trained, and should read the user’s
manual carefully.
5 AP S B HIAG JE 234y . ThERAE . HPis a2y B & R e Xk, 76 E
LT TR T TEAT AR L
The power cabinet, reactor cabinet and the second half of control cabinet are

high voltage danger area. In the case of high voltage, opening cabinet door is
forbidden.

7) EEEF R F I Important note

o ARGHENAERUE FRMRAIE10%Z ] o

System voltage should be ranged from 90% to 110% of rated voltage

o XML, WrHBSEAE. X GIAIEHI R, AR R ST

e FEL, A T T R TR R 5 R P TR R

The power on sequence is that first connect control power then the high voltage.

The power off sequence is that first disconnect the high voltage then the control

power supply.

o AT NFER WEAEAT IO, I ] R BE A AL

Users should monitor the running state of the equipment at any time, and stop

the equipment when it is abnormal.

o NRIEEN RAFEMN, Z4ERFIAEGIREEAE-10~+40CiElH .

Guarantee the system with good ventilation, keep the temperature is within



the range of -10 ~ + 40°C.

6.4 ZBSVG HJZE$ Maintenance

o iz 1 MLA, EHL, WidE, XREEEEAL. B ASELRIRET
WA SE i B T A B, A A T SR K

Please stop to tight the screws when the equipment is running for a week.

o Wizja, BTN EBIAT I E LR ORI AR

Check all the connections quarterly.

o iIZAT A M AR LA R RHENL, FFITITF TR BT A, X T
R A AR NTE R, BTN . BB R A R A
HLA R B S T RV R SR AT AR B

Arrange a planned stop annually, and check the film capacitor of power cell. The
sealing surface of the film capacitor should be smooth. If any of them is
abnormal, please contact the manufacturer immediately.

o IBITHEEREHL ZBSVG RE, WIRBE WA R A, HEX AL
A B T I /0, D)2 7 BASE AL 3 R e 2 2 kXL T A
A AYIES . ARG R FAEXEIERGHEZE. R SEhRIEH
BEAT XL TR B XGE AL B 2 B A LR R CRF 2 AR
I, N7 EIE A A

Please check the state of ZBSVG daily. If there is any abnormal vibration or
noise, stop equipment and disconnect main circuit to check. If the wind
speed of the air inlet or outlet is abnormal, clean the air duct or replace fan
according to the actual condition.

o EAMNMRKER, BRKEHRA.

Keep the room clean.

o ENTMBI R FAEE, BHRNUSYIHEN ZBSVG A,

Avoid small animals such as mouse entering the ZBSVG cabinet.

o ERERIFENRE, AENEEST 8CHNRREMEFRAAE, niE
FEASNER, JTE AR



If the room temperature is higher than 38°C, decreasing temperature treatment

should be done, such as strengthening ventilation or opening air

conditioning.

6.5 ZBSVG KIEKE ZBSVG Regular Check

PRSI A R 8 4F T AR S WA IR IR I A B 564, & 3 DAXS
ZBSVG AT — R IR A . A AR

Regular check must be done for every 3 months, according to the environmental
conditions of the site and the related instructions of this manual. The check contents
are as follows.

o IRLm IR BINGN;

Terminal screws are loose or not.

o MBI TR A LM RGN, HHEEL AL S A S HIRIE

The circuit connector is contact well or not.

o WL, MBI LI, JCHR S G Jm R AR AR B A FI

TR

The cable is damage or not.

o HIGRALLMAGUIL T CME:

The insulation of cable lugs is damage or not.

o JXIEIERIMNXE N A THNE T, mF R A4S

Clean the air duct and the filter net.

o  FHWLEMIETIER

The fans are running normal or not.

6.6 ZBSVG #3PEREFET ZBSVG Maintenance Notes

ZBSVG R phAE BTN O 70 RS BIERAE N % 4, SRt an At AE
IR E A, WZ WM T LA 2 LB s s . 54k, B e
LS TR B R R, B AR AR AN IR ZBSVG IR A LR 5L

As other power devices, series of ZBSVG products have been designed with



safety of the operator. But there is still high voltage inside. Therefore, the following
rules must be abided when operating ZBSVG.
o NIRRT, K ZBSVG 45, I 3R SLPRIS AT AR K iE
B
The operator must be professionally trained and familiar with the structure of
ZBSVG.
o RGN EIRRFIIMI N B4 sevrgiE. 4E97. 4E12 ZBSVG.
Only the person who has been trained is allowed to do the installation, operation
and maintenance of ZBSVG.
o MBI, AR ST B A R L, B IR ZBSVG AR _E AR B T R Wt
I HA HoAl W47 N R AE o
During maintaining, strict compliance with operation sheets, to ensure that the
disconnector of the ZBSVG is off. And all the operations must be done under
the supervision of another person.
o UHTER B A G ARSI fD, I HAEE my il i A BER AR Py 57
G
Only the device is not electrified (high voltage and control power) and without
high temperature, the inside of the device can be touched.
o JEAPIN N UE Y i I ERAE AR, MBS T B FAGHE R a2 IREE
High voltage operating procedures must be abided, such as wear insulated gloves,

insulated shoes, safety glasses and so on.
o R EGrARISGER) » TR AZR LI
Lay the fences with the danger signs, and it can’t be moved when it is using.
o ZE LU G M BHEIE VA& B ARAT ' T TBHE ZBSVG i .

Any flammable materials are not allowed to lay in or near the ZBSVG,such

as the drawings and manual etc.
o (EXLIH BN e B N ER AR I EUEHARAE, VAN AGR 5] 28 TR e il
e T
Do not let the instrument lead connected or contacting other terminals when

measuring the internal parts of equipment..



o ZEIEAE T F KA FEIN T T HIGA XML YR, 5 T2 51 RS 1 o4 Wl
Do not turn off the power of fan, or it will damage the equipment.

o 1Efftiz ZBSVG I, FEZANZUNFR. ~FHE: FEEN DT AA A T8 K
e Ko

When transporting ZBSVG, please make sure that it is placed horizontally and
symmetrically. When unloading, please make sure the ground is horizontally.

o M HHATHUELESF N IR TIC MR R, JHAE LR EH T, #—DH
UEBENAEAT) AT AL

When a fault occurs, the user is allows to record the fault or replace the fault cell
if necessary. Further repairing requires contacting the manufacturer.

o SHHREA ST IAE ZBSVG 15 F RUEEIL 10 708078 J5 15 42 L S J7 REEAT

Only the main power has been power off for 10 minutes and the control power is

off, replacing cell is permitted.

o (EMIAIERHHIHRAE AT e T BN 214055 B ZBSVG 4R

Any incorrect operations may result in injury or damage ZBSVG.

o HFAEAT W IR LML E 2 SEm, YR S0 T ik .

In order to prevent casualties and equipment damage, please abide all the safety

precautions mentioned in this manual.

o N AR e B ) &A1

The connectors must be plugged when the power of the equipment is off.

o NEHfh 455 BN A1) FEL R AR b RO Fr AT ES A

Do not touch any chips and devices on the printed circuit board.

o {5 FH A O DN ASC 25 AR i 28 o) 2 B 3R AT 1K 9 AT o

Using qualified instrument to test the equipment.

o FEXS HLU LKA HEATHRAT R, N ORIL R ORISR . TE ) WrF AR
i AR R R

Make sure the secondary side of the current transformer is shorted. Do not

disconnect it while it is using.



F-LEMAE K EZEE Chapter 7 Storage and Installation

7.1  HMER Summary

FRBETERA A M ES . A IEREL, X ZBSVG #eit R 2
BATOUAL, FESAFERAL, AP E . W) AR RIS R
PRAESRAT ,  DRAUELE IR H A8 I 2605 1 7 il s m] S PR R E 18 4T

The principle of our company is “quality first, user priority”. All the quality
standards are strictly satisfied such as device selection standard, testing standard,

installation standard and so on. ZBSVG can work with high reliability in normal use.

7.2 UL Acceptance

AERA A S SORE e el AR LS 70 4 B

The correct acceptance is consists of the following components:

o AR ITHH, WHT4E

Checking the shipping list, making sure it is fully equipped.

o fo B ISy Ar AE A AL IR

Check the damage that may occur in transportation.

o WA, TARER TR DUE R 12 i A v R %

If damaged, take photos as evidence to transportation company claim for

compensation.

7.3 f&FF Storage

RN IE B ZBSVG B I A HLEAT IR0 AT 1S i ZBSVG b
FRIGIN, O 1 8 G SR DL I R AR, VAR I 8] A4 L B TR 4 JL A
If ZBSVG is stop or storage for a long time, it may cause the failure rate of
ZBSVG increasing. In order to avoid such situations, please note the following points

when it stops or storage for a long time.



o EREWEMENGRRINZ S BT A — 2, ACESR ARG H
KA K, ARG 90%.

There is no dust, water in the placed environment, and the humidity not exceed

90%.
o WAMIZHPIKMIEE W, LLA/KR SR A WA NG BB A R
The equipment should be covered with waterproof film to avoid water drop and
moisture.

o WARNIBMAZIABIKIFEL .

The water-absorbing material should be put into the inside of the equipment.

o ENIN B AT HEERAK 2 BIMEE

Discharge water regularly.

o HXAMHIIEE AT AT A

Do power check regularly if it is possible.

o fHfFR/Z: -40~+65C

Storage temperature: -40~+65C

o AXHEE: ATIMEAKT 90%(257C), okt

Relative humidity: month average value no more than 90% at 25°C, no

condensation
o IREN (7P : FK 03mm, HK 1lm/s® (IE%)
Vibration (storage): MAX 0.3mm, MAX 1m/s*(sine)
o IEFH GBRE) : BK9mm, A 18m/s° (IF3%)

Vibration (earthquake): MAX 9mm, MAX 18m/s*(sine)

o VR BETERLZHD - FK 100 mys®

Shock (storage and transport): MAX 100 m/s”

o IREEAT: TIEMME. SR, SRR

Environment: no-corrosive, no-flammable, no-explosive and other dangerous
goods

o Iz AETATUNGRRI, AR BRI, Jdy A AR

Products must be handled carefully during transport, rain and strong sunlight are



forbidden.

7.4 ML Z 2 Machinery installation

7.4.1 IFEEZESR Environment

HfE ZBSVG R i KRS E W EEIB AT, X ZBSVG [ 23 A AT A
FISFA A oK
In order to make ZBSVG series products working stably and with high reliability,
the installation environment and the electrical condition requirements are as follows:
m ZEEIIE: Installation environment
ST SR A AR RIRE —20°C, BRI AL 40°C . AR SR IIR AL
AN KT 5°C/he QERIAEG IR LT FOVRE, N5 B HC # A N A 2
B .
The minimum environment temperature is -20°Cand the maximum temperature
is 40°C, and the temperature variation of the working temperature should
be no more than 5°C/h. If the temperature is more than the allowable value,

the air conditioning equipment should be added.

®ZBSVG [URHES™ it 2 e L2/ N TR 1000 Ko 27 2 e I ek
1000 K, ZRAE BT SO UL, DUERIURF IR it

The installation height of ZBSVG should be less than 1000m. If it is more than
the 1000m, special design should be considered.

AN ZR: REE PR E R R A B DR AN/ T 1500mm, 1 PR RS s
BE ) /N ER A S/N T 1000mm, 0T PR 2 55 BE Y /N R AN /N T
1000mm,  THl A R 25 e 6 18] THLB e /N BE S AN/ 1500mm

Space requirement: The distance between the front side of the equipment and the
wall should not be less than 1500mm.The distance between the behind side
of the equipment and the wall should not be less than 1000mm. The
distance between the side of the equipment and the wall should not be less

than 1000mm. The distance between the top of the equipment and the roof



should not be less than 1500mm.
o FHRHR R AR R AN AN 5%, 8 G Bk
The relative humidity variation rate should not exceed 5% per hour, so as to
avoid condensation.
o NELNG ZBSVG ZRAEFENIKA . FAMEBURIEE SR, SHBASESS
EE SR

iy

Do not install the ZBSVG in the polluted environment such as large dirt,
corrosive or explosive gases and conductive dust.

®ZBSVG M fi i e VFIRIRBI A6 A IRBNMA 10HZ--150Hz, = ZBSVG
M T 222 6 FE RS AT RE 7 AR FLIRIN NN B A R BB R 6 It AT

Vibration conditions of installation: vibration frequency is from 10Hz to 150Hz.
If the ZBSVG begins to resonance with the installation stylobate, vibration
attenuation measures for the ZBSVG should be taken.

m S fFH%H: Electrical conditions
©ZBSVG ] {4 e HEL ) R 1 98¢ 2 PR AR AN 2800 P N PR TS FRI10%
The voltage fluctuation should not more than +10% of the rated voltage.

©ZBSVG il Iy S0Hz HAH AC220V B E it bt DC220V F1 =l AC380V,
HEIESHRENISHABCL K, AT R 35 SRR BN i 72 J9+7% -- -10%

The control power supply of ZBSVG is single-phase AC220V or DC220V. It’s
capacity should refer to the wiring diagram. The frequency of the AC

power is SOHz. And it’s voltage fluctuation deviation is +7% -- -10% »

742 GEIMERIBEEIZEMEZLE Equipment sizes, loading and unloading,

installation

PL 10kV/4Mvar ZBSVG A, HANMUEMEIE 7.1 Fis, 4889430 B an K
7.2 fras, 10kV/4Mvar ZBSVG #h 2 )2 3800mm( K )*2400mm( 5 A &5 K
HL)>*1400mm(ER). FoE =g L HAMNE RSP 2953 3.2 1K 3.3 N

Taking 10kV/4Mvar ZBSVG as an example, it’s front view is shown in Figure



7.1 and the left view is shown in Figure 7.2. The sizes of thel0kV/4Mvar ZBSVG is:
3800mm in length, 2400mm in height without fan height, 1400mm in depth. Other

products types and sizes are shown in table 3.2 and table 3.3.

'
¥
K 7.1 ZBSVG-C4.0/10 1IEAL ] Figure 7.1 The front view of ZBSVG-C4.0/10

T

[ o

Kl 72  ZBSVG-C4.0/10 £ 4% K Figure 7.2 The left view of ZBSVG-C4.0/10



ZBSVG R s ARy, NG RSB SR E S R 2, BB
BILH SRR AN T 1500mm , 36 E ¥ 1 2 HAS /T 1000mm, %
B AT BB EE B ANE /N T 1000mm, W1E 7.3 Bras. R HE S R
8] 58S AN/ 1500mm.

When installing the ZBSVG series products, the ventilation and operation space
should be considered. The distance between the front side of the equipment and the
wall should not be less than 1500mm. The distance between the behind side of the
equipment and the wall should not be less than 1000mm. The distance between the
left-right side of the equipment and the wall should not be less than 1000mm. The
distance between the top of the equipment and the roof should not be less than

1500mm. The details are as shown in figure 7.3.

| T N 5 I i 5 o ) 50 B A o s A () S o

I ) ) S I I

> | ‘
LL} )

e 8t tah
=
1% 2
b = — = —
{ H ]
r i
St SEID
2000 | [ 3 x & 4 : 21000 _—
3 m “ m - A
nELEE
IIFRELRL (
4] RREHER
HITRET

K] 7.3 ZBSVG-C4.0/10 %35 3 P Figure 7.3 The installation drawing of
ZBSVG-C4.0/10
FIT A A I 22 o] e 3 R 2. b, RN s K AT SEiE s . 2L B DRl E Mo
Hudi 7 PE W42 s KM . 5 MR A 2 1] SRR T4 o — N B AR T A T 5
et (FEHLHBH<500mQ)

All the cabinet should be installed on the foundation and connected with the

earth of the plant reliably. The shield and ground terminal PE should connected with

the earth of the plant reliably too.

PR h PR B P A AR S, Pra AR AR EE, R EAS
I 300, % B 2 1 i N R B 5 3 K /NE I B 4 T




The hit and vibration are forbidden when installing. Tilt angle should not more
than 30°.
Avoid small animals such as mouse entering the ZBSVG cabinet.
ZBSVG R LalS eI AR i, EHIAE . DRI g
BphAE . DIRBITTEM CGEA) ST XL A 3E .

The control cabinet, power cabinet, power cells and fans are shipped separately,
when transporting ZBSVG. The spare power cell is shipped separately too if it has.

FARAR B A A A AR T T AL, mTHIBAS 75 iz -

At the bottom of the cabinet, forklift hole have been designed. It can be carried

in the following ways.

1) MZEWHZ Crane

BRI EESE T . BRI IR EEA/N T L5m B2 st e m, o
REAAR R AR 53 1) SCZE AL, I J P S A2 08 5 58 () 288 R 3R T o AEAE TUUA I s 2 1EAT
SCE, DBTIERe AR, Wil 7.4 Bk

Using two metal girders which is 1.5m long at least and strong enough fix the
cabinet bottom through the forklift hole. Using sufficient intensity ropes fix metal
girders. To prevent deformation of cabinet, strengthen girders is needed at the top of

the cabinet, as shown in figure 7.4.
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K 7.4 JEHEB 2 40E B Figure 7.4 Crane Transport
HE: fEmiah —EEE R R BB FAGERN XEAd, KA gefim
erh OS5 MEARE.OHYIE, ZBSVG R 5 k3l o UpME R B 36l iE
TR B TOAR [ B O SIS A B B O, AR I UGy DhFRB TS
2 ) P A P B0 S AT AR ) T LART R o o

Note: When lifting, make sure that the rope or metal beam is put in the
appropriate forklift hole, and the lifting center should be as close as possible to the
center of gravity of the cabinet to be lifted. The center of gravity of the control cabinet
of the ZBSVG series of high-voltage dynamic reactive power compensation devices
and power unit cabinet is close to the center of gravity of the control cabinet, not the
geometric center of the cabinet; the center of gravity of the power unit cabinet and the

control cabinet is close to the geometric center of the whole.

2) XHEIE: M XERIEN, MEBAREAZ N ERE, XX
KEEA/NT 1600mm, X4 58 A KT 170mm, JEEEAKT 50mm. 41l 7.5 fr
ZN:

Forklift: When transporting, the weight of the cabinet could not more than the
upper limit of the forklift. The length of fork shovel is more than 1600mm, and the

width is less than 170mm and the thickness is less than 50mm, as shown in figure 7.5.



e AT 1600mm g —
N\ N 18 A 7~ %2’“”
\ .,__, N '\_ " L/ A I\ o
TN, T
K 7.5 XE#KE l’§l Figure 7.5 Forklift Transport
KA Xz 77 2CHT, 75 el T AT S P R B, s AL R i
(VA

Before using the forklift method, remove the blocking plates on the front and rear

sides of the base first, and then install the blocking plates back to their original
positions after being transported in place

) WA HRET R, ©5

ARG R 18] 2P TR e PR AN (14 T 1. A 7.6
I

Cylinder car: The cylinder car must be placed below the channel steel, as shown
in figure 7.6.

[

I | I I

RREENERRGEANT 50mm, K

.///i%/ //// / oo / A /7/;///’-/?’/1\///)’,// i ,{/j
@ 7.6 R 1 Z 312 7~ 7= B Figure 7.6 Schematic Diagram Of Cylinder Car

Transport

4) Whe: AR EIFHRE V2RSS, RV EIREE L1, TR iR Ee it
Tz, WRHRKEN KRR, Wil 7.7 s



Roller: The schematic diagram of roller transport is shown in figure 7.7.The



length of roller should be greater than the width of the cabinet.

L S
| A T350mm

— —

e

K 7.7 E W2 7~ = B Figure 7.7 Schematic Diagram of Roller Transport

7.5 S 23 Electrical Installation

HL A 22 256 AR AR AR (AR FE 28 L D37 B A (0) 5 DX v s H 0 DA R e
A, D) BIAE AR AT BE IR 220V FIAZI 380V # il UE L 4E . I3 S HE 14
Z B B B AE S Ee B 2R -

Electrical installation includes connecting wires between the cabinet, cables
between the site and cabinet such as power supply cables, signal cables, ground cables
and parallel in cables.

XTAMIC SR T7 1% S L4 brifE:  Cable standards

1) mEEHESER High-voltage cables

o TR N LI /2 223K ; Make sure the input voltage is satisfied.

o TPRHLBRLE I 2 AR S i i /2 223K s Make sure the diameter and withstand
voltage of the cable is satisfied.

o i N LG 2k ] SE AR AR S AR A < AR e 1, i 7.8 R

The input cables are connected on the terminals reliably. Terminals are shown as

figure 7.8



K78 =MERGERRT E: APASERTHEE
K, BEEARSFATHBHLT X, NEHNGEH, BTHLTALH.

Note: If the site is upper wiring pattern, please clear it in the technology
contract. Otherwise, lower wiring pattern is adopted.

2) FEM 5L Ground Cable

JRE TN N FEL L8 S AR A 1 1 L R R, R B0 80 T e b 4 Ml I P RE A
B O a2 A, R ORIE L /N T 500mQ, PAORIEIR % AN S 242

The diameter of ground cable is preferably consistent with the high-voltage

cables.

3) i B B4R IE 4 Control Cables

Wl M P B R AR E AT SRR LR (KSR 380V, S 220V BELIR
220V) , B AACL AR S ENLECIE ) (SVG FE AR 1 L 1 &)

The equipment requires the site providing stable and reliable power supply such
as AC380V, AC220V or DC220V. The capacity of power refer to “External terminal

diagram of SVG control cabinet”.



U P R =0 A B S AR B 0 KLY 380V A2 it FL YA

Three-core cable is recommended to provide AC380V.

4) WM EEIRAE 5 K A¥ Grid-sides current sample

o ZBSVG i BRI SRAFEI N s 0 N (0 P AR 2 = AR B it (5 8, P g
1k 0--5A I LIRSS, KEIE 0.2%--0.5%, FUCH 0.2 4.

Users need to provide 2-phase or 3-phase current signal of grid, and the current
size is 0--5A. Accuracy of the signal is 0.2%--0.5%, and the recommended
level is 0.2.

o ML ra: RIERAEAAUEEES, BUCRA 2.5 mm® L AIRUE Bk R 2R .

Wiring: Dual-core shielded cable is recommended, and the section area of the

cable is 2.5mm?at least.
o HAKRA R SN B4R,

Access point: Refer to user drawings.

5) SIS 5 R Load current sample

o ZBSVG i ZE LI SRAFIEN i 0 N B 9 AR B = AR S R g5 2, I
Feft 0--5A B3 Bl 0-1A HIARAEHRIE S, M 0.2%--0.5%.

Users need to provide 2-phase or 3-phase current signal of load, and the current
size is 0--5A. Accuracy of the signal is 0.2%--0.5%, and the recommended
level is 0.2.

o Jitzk s ARPERAF SRR, EUCRA 2.5 mm® L IXCE Bl L2k .

Wiring: Dual-core shielded cable is recommended, and the area of the cable is

2.5mm?’at least.
o HAKEEN &L, ZHBENLA P KE4t.

Access point: Refer to user drawings.

6) LT 1EFE Communication interface

e ZBSVG 3CHF 5 EAIHLAEHIIAE, IR RS485 #: M LUK ML,
RS485 4% 1K HIFRiE Modbus MR PML, BLUKMARYE IEC-104 AL
BEATIE .

ZBSVG can communicate with host computer. The communication interface is

RS485 or Ethernet. RS485 interface using standard of Modbus as



communication. Ethernet interface use IEC-104 standard as communication.
o Mgy BUCRHZ B HOE NS,
Wiring: Recommending for multi-core shielded communication cables..
o HAKEAR: ZIEENLHI - B4R,

Access point: Refer to user drawings.

7) FC # V14 14 FC Control

o il R 2 TA I, MM RHEST, BRIGHAMET SR, ZBSVG
it 5 FC BC &M, SEHlE M4 A R & . ZBSVG ArifERT
Bt 4 DI A, AT TR 4 90 FC #&1V), A5 TR EAE N
DI AT U

To control the FC switching, there are 4 passive nodes on the ZBSVG. If you
need to increase the number of switching, please explain in advance.

o MiZ)ia, HUVCRHA 1.5 mm® LA b2 2 op 2 i B il e 45 1% 2 .

Wiring: Shielded or installation cable is recommended, and the section area of

the cable is 1.5 mm? at least.
AR, ZIREEILUH - B 4K,

Access point: Refer to user drawings.

8) =L mt4s Ai&ERk S I High-voltage ready signal and inter-tripping signal

o NIIR ARG LA AT, ESUTRANERME TR A, TIPSR
iR RS, ZBSVG B 1% RS R RS, B R R AR

==

In order to make ZBSVG more reliable, a passive node which gives a state of
high-voltage ready signal to the ZBSVG should be provided by the higher
level switching cabinet.

o ZBSVG JERM DTN mUp BT RAE MR S R #E . £ ZBSVG
Tzl IR I AT I, g5 Rk RS, BT R TT

ZBSVG provides a passive node which series connected with closing circuit of
high level cabinet. When the equipment is in fault, the high level cabinet

switch will be opening.



o Mozt raX, AUCKH 1.5 mm® 2234 e 45 ol b il i 48 1%

Wiring: Shielded or installation cable is recommended, and the area of the cable
is 1.5 mm” at least.

o HUAENRL, ZIREENLHI B4,

Access point: Refer to user drawings.

9) A% I Electrical Installation Notes

o [ LA A IR L P PRI e 1

The high-voltage cables must be tested strictly.

o ARV GANEIITAR A Y kI

The cabinet door can not be opened or detected by the non-professionals person.

® ZBSVG i) R CAELREm ik 5, AR P 4 ZBSVG JEAT N i -

The withstand voltage of ZBSVG has been tested. There is no need to do it

again.

o ANFLRE = AHEI A SUR P AREI A .

Do not change the input from three-phase to two-phase.

o Il E| ZBSVG W5 T2k, MLkt Nz 5 e Tk, (554
B R R e, el e i) — i ] SRR

The signal lines in site should be separated from the strong electricity and
shielded cable should be considered. One end of the shielded cable should be
grounded.

o E—FRIE ZBSVG HEAARN f5 KAl g%, PRIEA P32 4,

In order to ensure personal safety, ZBSVG need reliable grounding.

o AT HIA RN, NOIEHI RGBT F AR, EORESHIE A
KT 500mQ.
During electrical installation, ground electrode for control system is needed

and the grounding resistance is less than 500mQ.

o WLIKLIf)E, BATANA, MARIRLTISEETLIR.

Check the connected lines carefully and make sure it is correct.

o fFUIfE A ZBSVG . EAMMKZEILE, ST T L.

Checking the capacity of ZBSVG and wires specification, make sure they are



right.



FINEKA SVG Z& Rk KIEREE I Attention
of installation, debugging, delivery of water-cooling

SVG

XN 10k B A 35kV BRI SR AR SVG B (T B Ak ia
i, DT EORNINE TE SRR IR (F T RIERE. N 35kV BHEERE
BI RN ER L, TERNER.

For indoor 10kV hanging, 35kV buck and outdoor container SVG devices, the
pipeline, and part of the power supply and signal line connection is increased in its
site. There are more content for on-site installation of 35kV indoor hanging
equipment , we need to pay special attention to.

R R

Particular attention:

1. KA EIBATIEW )7 R4 SVG i m i, 7KV %8 B 45 Bk il (5 S 4
BT o T R, KV S B 2 H (S 5 I 7 A 5 b b A R s N At
ATAL T

Water-cooling device must normally operate before high-voltage is sent to SVG.
When water-cooling device is given trip information, high-voltage must be
disconnected, and if water-cooling device gives the alarm signal, you need to view the
HMI display fault information to solve.

2. KRB MBS - IOESHA IR

Water-cooling device settings parameters of HMI can not be modified at will.

3. B HINT, TERREESHERNEDGIW, WKL 45, BRI

Before the installation and use, pipe foreign body was cleared, for example, sand,
paper, plastic articles etc.

4. KK R E i T AR s AT IEW 5, 7 e 3 i is 1T

Water-cooling device is operated in an automatic mode after it is operated in a

manual mode



A

5. MEARARER . [

The pump for circulating is not idling and reverse.

6. L TEBURTE BF, o BEVE RO S B AR A AT R A

Glycol antifreeze is toxic, pay attention to avoid skin contact and ingestion.

727KV R G RR I I8 AT Ve AEAB I, 2 8 T8 BRI Ak v P % 8 b
HARPFRPASRVEN, Frnle EEEAF R E.

Connection pipe or exhaust valve can be used with the seal in addition to on-site
operation of equipment maintenance, and other debugging is not allowed to use,

especially the main pipe exhaust valve position.

IV B AL AR e —— KB K ——R G —— 3 2 A
PRI —— P R —— I R R HIE AT

The using process of water-cooling device: installation - storage up water -
system replenishment and exhaust air - test main device - down conductivity- send
operation electric conductivity.

HeBfF: fe. EHgon. EHMpE. Eaft.

Other operation: exhaust air, Replace cell, resin, and component.

8.1 &3E Installation

123K Checking component.

S MUK B E ST ARL, X T8 R R AN B R BT A, S AR R 32 401
ZRIAE, FHEREEEYRGE RN, A EHEE,

Refer to the document of water-cooling device, please check the type and
quantity of the device, whether there is damage or loss of the device, pay special
attention to whether there are impurities in the pipeline.

RV R 25 A AR B 2, A SO ORIE I F s S R T ek .

Pay special attention to the fixing of the deionization tank and filter, and it is
ensure that the normal transport process without damage.

ZACHIRRRE TER B L, W& DR K EE T TR R 7Y, RS
B EAT, JFE AT MG . G N SR o 2 MR .



Before the installation, the pipe sealing mouth is removed, there is not the
apparent eyewinker in power cabinet internal water pipe. The pipe sealing element
should be keep good, and after the cabinet is combination, the heat exchanger tube,
the heat exchanger tube and the heat exchanger end are connected with 2 flanges.

B ILRIERASE. KALHIEL.

Signal line connection includes: fan power cord

A8 F 73 FH 20 X R YR ] Jo % I, A R T A SR AT

Using multimeter to test the power of the interphase short-circuit problem, if
there is a short circuit, please check.

2.5 7% %34& Device installation

HEZRETE, FREE . RALEIRZ. REREL. [F94%

Need to install pipes, wall bushing, fan power line, power line and signal line
8.2 i  Debugging

1 KASEE BN, Test water-cooling device on power 5¢ %L, #IK b
RIS, ani 8.1 Fraw, AT R ZE AR & A ik 4 . When completing
the connection, please turn off all breakers from right to left in

the first power up, it is as shown in Figure 8.1.
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K 8.1 241 #% Figure 8.1 Control panel

2 fig/K iM% /K - Water storage tank

IV R GG K AR T B il /K B, Se R KAF NGt K, 85 Hh it /K e
FEHIAN KRR E B P EAK . BU IR TE U, HOR SRR N 51 135 1 7 fiff 7K
PIRAZINE] 30 BAE, PAE R Is4T R K2 .

Circulating water of water-cooling system is through the water storage tank. The
water is stored in the water storage tank and a water pump connected by a water
storage tank injected water to the circulation pipe. After the completion of debugging,
technical support staff make sure water level of water storage tank more than 30 for
the operation of equipment for water.

/K FE AN . The water storage process is as follows:

e KENAEKHRE C3 b, WA EE R b 7Kz I v i H i 7K HE

The water will be injected into the storage tank C3, and to prevent high water
overflow tank by observing the internal scale.

3 KRGk KAIHES System replenishment and exhaust air



FEYH T, RGEAMKNH TR

It is illustration that water supplying and exhaust operating.

MKEATRIA T, BN B KE, 3 H RrE R & XL Fo2 75
975 1 HH IS A 1

A water pump can not be prolonged idling, otherwise it will burn out the water
pump, please check the fan is turned to the right before use, to prevent the emergence
of inversion problem.

KA

Replenishment process:

WORK B R LT . PTA TR S I &

Make sure that the water connections are good and all the circuit breakers are
closed.

FHHEKIR BV03. BV4. BV6 K& IIAAE AR EE B ERIHEKIE, IRV %
ARG LR I N R IR AT 0T, (K g ;

Close the drain valve BV03, BV4, BV6 and power cabinet in the bottom of the
drainage valve on the pipeline, and the pipeline system in other butterfly valves and
ball valves are all open, so that water flow.

F R — o e A KB (BT 8.2) AN, @it F Rk K e Sk ) 25 48 HvE
K, BB K A A B K EE

Hose is placed in a water storage tank (Figure 8.2) entrance, water can be filled
into the container through the tap water faucet, or pour water into the storage tank
through the water container.

PEHTAR B R et AT 2wy <Pz, ERIEH AL T M E, K
fed b s i E, XBLRREHAL T 0 E, VIR e AL T VIRR 1 &

The control panel on the knob to "local" and "manual”, the main and auxiliary
pump knob is in the "stop" position, reservoir water knob is in the "stop" position, the
fan knob is in the "stop" position, and removal of input knob is in the "removed"
position.

K AN K EET, ISR Eos A2 50;

The water is injected into the water storage tank, but the liquid level is not more



than 50.

MEPEEHIAET] LI SAT 2“P3 (L &, AT LANT 8] KM3“M™ W& I &, FhK
%R P3 iakk,

By selecting the control cabinet door switch to "P3" position, you can hear
"bang" pull voice from KM3, and P3of water pump start running.

filt K EVRLASL T Bt W N HOAF K BE N KIS RGENHE, LS A K E T 25 B,
W 8.3 Frow, JFFI 2S5 ERAE/KEE (il 8.4 o) b T2 kKR
A, AFIERNK,  FRIRG K EE K

When liquid level of water storage tank drops, The water of storage tank flow
into the internal water cooling system. Please observe whether the water supply meter
is floating, as shown in figure 8.3. When storage tank is in a state of lack of water
which is in the red water(as shown in figure 8.4), please stop water supply, and again
to put water into storage tank.

fifi K« ARG AT U0, B HEA K RGP EG K, IX AN I AR A e 20
S R AZGEE 0.12MPa, I ¢ MEEHT T AR,
8.5 Fra, FEHRPRSLALWE I AKUER R SE <, T ATBES] 0.1MPa LR IS 24 AT FCRR
K

The whole water system filled with water by cycle of water replenishing and
storaging several times. In this process, water pressure of HMI display should not
exceed 0.12MPa. If it is more than 0.12MP, it is air-out manually, as shown in Figure
8.5. When water spouts out of the Vent hole, there is no air. When the water pressure
drop to 0.1MPa or less, water replenishing can be done.

fili /K AK— B ) Ja RGeS BT, I HoKEgrh B> (IR $oo
FKEEH K PTG R, TS TR 2min, 15 15 J5 #5555 /I7E 0.12MPa
AR, 5 1K

The water storaging and replenishing for a period of time, and the system
pressure is rising. Operating of circulating pump on 2min after no air bubbles in water.

If hydraulic pressure maintained at 0.12Mpa, please stop water replenishing.



8.2 Figure 8.2

TR R, ATk
AR, tERhako

K] 8.3 Figure 8.3



K84  filfpE St Figure 8.4 HMI

K 8.5  FshHF< s Figure 8.5 Manual exhaust point




8.6  EIEPMSIE  Figure 8.6 Air bubbles in ducts

Y. AEFES AAIEL RES TR B KIR, BN HORAK. RIRIRIK.
MR ATRHR AR, RE NS e T, > R YR R R PR I A

Description: Finding the most pure water to use, such as tap water, natural water,
underground water, drinking water, to reduce the burden of the filter and the time
required for reduced conductivity.

AN KSR BN 8.6 Fras K, FEITRMEMER, Bk R2GHH0
I3 F T AR XL e s U HE S DO 58 S 2D AL i AL ARAE ) AR B
i P SRty B, 8RR 73 B AR AT E S HE RS AN T A HRRR .

As shown in Figure 8.6, there is a large bubble replenishment process, please
manually open circulating pump, so that gas in the circulatory system and fan for gas
heat exchanger is out. Gas accumulated in the small amount of dead or entrained
within the resin replenishment s constantly being excluded, by steam separator and
automatic exhaust valve

TR BRI, BB (8 s e & XL 1A /2 15 18
By, 7 L IR B 1)

The main pump and the auxiliary pump can not be long idling, otherwise it will
burn out. Please check the fan that is turned to the right before use, to prevent the
emergence of inversion problem

4 [EH SR Reduced conductivity

B SR S S ECR R B ANE , 51 )R % 5 B K R, 755 ) 9T 1
BRI EALAL .

Electrical conductivity is too high will lead to the gap not enough, causing inter
phase short circuit and other major issues, which pay attention to changes of electrical
conductivity specially.

D) fEgisth” <Py UM F ERIEAT, @R Vol Vo4 TSt
B, FEHIEAT M R A RO E L E Y, Bl 15M KR &I 1T R
JI¥EME A 0.25~0.35MPa, AR A 15 m/h;

The pump operates in the "local" and "manual" mode, which the operation

pressure and medium flow in the normal range value by adjusting the butterfly valve



V01, V04 opening ratio, such as the operating pressure of 15M water cooling
equipment set value is 0.25~0.35MPa, the medium flow is 15 m fand /h.

I BT AR K A B A B3N ET, KAKER
BHEAT FE H 3 R A

The water cooling device is operated under the "in place" and "automatic" mode
by the knob switch.

3) TR KK A E B G R PR A, FHSREERE
FAREFIRME LA, BUI /KA 3 & b5 b o IRaS N IEw .

Due to the water quality of water storage equipment of different, reduction
conductivity of required time is different. When conductivity alarm threshold value is
approaching, the water-cooling device of HMI display state is normal

4) 4%7K¥é‘%§§ﬁﬁ%ﬂﬁ?€iﬁ%?’ﬂ“iﬁ””\ “HHEI, EIAREAR XHUATHS
IKIEFE AT, BN, I SVG Ml 7K A W 2 DL il 4 £
KB ETT R BIBATIRE

Adjusting the water cooling device knob switch to "remote" and "automatic",
circulating pump, air blower and water pump is "stopping", and the buzzer is
"inputting". Water cooling device is opening by SVG HMI of water monitoring page.

IR E RS BoR IEH, SVG iRk ve W% it sl 46 1] skt 7K

AALE L SVG BB, AHZE A SVG BT BE&

Water cooling device HMI display is normal, “Ready light” of SVG HMI
display turn green. water cooling device to meet the conditions of the SVG to send
high voltage, which can be adjusted according to debugging process of the air cooling

SVG equipment.

8.3 ViBH Instructions

1 #%%  Drainage
D KA R BAEF IR, KRPAEER VO1~V04. Fra Wrikds, Bifs
U

Water cooling device is in the stop state, closing the butterfly valve VO1~V04, all



circuit breakers, and disconnect the power supply.
2) DhEAEETE oK S DY AR A AR TE L HE K HESS,  $TITHEK I
K IG, BHERSHER ST, R E e NS TR R
Power cabinet pipe water can be discharged through the drain valve on the
bottom of the power cabinet, open the drain valve to release part of the water and the
exhaust valve exhaust plug, so that the air is putted into the pipe to facilitate the

evacuation of the pipeline as soon as possible.

3) RN EIp Nk, HE KBRS NG N K, 4TI
BV03 1 BV04 HEZK 4K 7K v 2 B AR A A B 1 Hh KR

Removing one of flange the heat exchanger fan, emptying the heat exchanger fan,
water pipes, and water-cooling device cabinet pipe by opening BV03 and BV04
drainage valve.

2 YEEEE#R L IC  Repair or replacement cell

1) FEHPK S E eI IIRES, RATIRI Vo1, Vo4, BT iligds, Wit
SERE

The water cooling device is in the stop state, closing the butterfly valve V01,
V04, all circuit breakers, and disconnect the power supply;

2) ThFMETE /KA E T DA AR N R A E 8 _ERHK RS, ST HEKIR
R ER 7K E B R I RZEST T, AREE P N T TE R R

Power cabinet pipe water can be discharged through the drain valve on the
bottom of the power cabinet, open the drain valve to release part of the water and the
exhaust valve exhaust plug, so that the air is putted into the pipe to facilitate the

evacuation of the pipeline as soon as possible.

3) HAKTEBRRITEIMERERT, H B okm A HE [ E R 22 P
N, SRS AT I EOAES R TE A B TR AR B E AR R, e R ER
FAITHT R R KA (B IR B B AR 7K H Il 2 B o)

Firstly, removing the external capacitor connect to the power cell, then removing
the output copper of cell, screws, the front radiator and fiber connecting pipes, finally
keep the cell from high to low lift (to prevent the residual heat sink in the water

splashed on the other unit in).



4) BEAT BT AEAE i e

Maintenance or replacement of cell

5) SR B TC I 2 2 [ e MR 22, FLUGESR S o AR A A r A [
SN 5 K T T SRR ) BN B e A B AR DG AT 22 e i, B Jn i [
BT 2R MR 22 X [

Firstly, cell placed and mounting screws, then the output connecting copper cell
bar and external capacitor is fixed, and then in front of the radiator pipe and the cell
control board of the optical fiber communication is installed, the screw fastening cell

and fixed capacitor

6) FTITHRI VO1. V04, FraWrikas, 12K EEMIK. RGabKmAEE
VA BRAE, JTRKA R E.

Opening the valve V01, V04, all circuit breakers, according to that content of the
operating system, the water storage ,water and emptying, opening water cooling
device.

R PREAE LB TER, SET THIC LK, BTN BIT TN KM,
AR e 2 N K, 2 K

Note: removing the radiator pipe, first unscrew the cell to unscrew the faucet, the
water nozzle unit; the installation to install the water nozzle, then install the faucet.

3R Resin replacement

KA RGRCR =2 LB TR, AT RUEH RG S RAETVEH LT, fE R
GHEAT, SR ZEE LT R B IR EN, MELESR, AFRELZ
fEHLE S, (H2oR Bk KA R B SIS AT, WS R IEME R WU DL,
W ZRSLZ S A I i T e IE R

The water cooling system is equipped with high purity deionized resin, which
can control the conductivity of the system under the early warning value. With the
operation of the system, the conductivity will increase gradually. The conductivity
exceeds the warning value, should choose to change, do not need to immediately stop
to replace, but when there is no high-voltage, water-cooling device run separately, the
conductivity can not be reduced to below the warning value, which immediately

replace the rear.



D DK R BALEE IIRES, RMIERI BV02. BVOS. Jr A Wriskds, Wi
9:|: EEA;/)E 5

The water cooling device is in the stop state, close the ball valve BV02, BV0S5,
all circuit breakers, and disconnect the power supply.

2) PR NRE T Lw R, T RE TR, KR VOs AL E A
CBIanKRD AR R IEFIK, f£XETHRR 1/4 1, 1 PVCE (5
TR TRONBER MBS, HEKRIC/KARHN, KM V05, I 3L KHEsh4T
THIERTT Vo5 RERHEA PR IRHEL, )5 5% VOS5,

Removing the ion tank top clamp, opening the cover of deionized tank, drain
valve V05 (e.g. bucket) leaking resin and water tank in deionized residual 1/4, stiring
in a tank by using a PVC tube (or clean object), draining valve outflow, close the V05,
add 3L of water V05 will try to open the valve to stir the resin discharge, finally
closing V05.

3) RS R IEAAN KA W &, WA K RIS T, mEEAR T 151 4f
F7K, RGN 15~20L # 5, IIAR RIS FE s ] PVC &AWt R, 8 S iR
IR

Open the control power supply and circuit breaker of water supply pump through
the water pump operation, putting 15L pure water into the tank and then join the
15~20L resin, stirring constantly in the process of using PVC pipe, to avoid the
deposition of the bottom.

4) CREHE TV G RO, B i B R 4 e $T T ER IR BVO2 A1 BVOS, & 4K

Put the top cover of the tank, and then tighten the clamps to open the ball valve
BV02 and BV05, and replenish water appropriately.

5) JHEKAIREE.

Start-up water-cooling device

R W NA RS R, PREIR R AR s R R R .

Note: the sealing ring under tank top, please pay attention to prevent the
omission in the process of disassembly and installation.

4 HHgsfE  Replacement component



FA A R, BT KRB RIEAT, WITHIE, A5 KM
PER IS RO R, FEAT 2540 B R A 5 st Ak DA BE 0 i 8 R i PR IS HIE B 7 S B 480D
NBIHEAT I

Replacing damaged component, firstly, stop the water-cooling device running,
disconnect the power supply, and then close the device before and after valve to
replace operation component, here to replace the filter (filter that need to replace
black) as an example to explain:

1) 2K R BAL T IR, Wi T B

The water cooling device is in a stopping state.

2) RS IE Nt AT (SO EATROK YD, SREAES BTN,
& 8.7 FrryEts Z2 R BV02 Al BVO3:

Cloth (or other absorbent items)is placed at the bottom of the cabinet, close the
filter valve, as shown in Figure 8.7 filter Z2 upper and lower valve BV02 and BV03.

3) A TR, R PE ST N, EHONEER, RS s

The filter is unscrewed by using tool of spare parts, and replaced with a new
filter, cleaning filter.

4) ZREAFRLERS, TP RN, SRR, JPRKRRE.

The filter is installed, the upper and lower valve is opened, the power supply is

provided, and the water cooling device is opened.



Kl 8.7  JES Z2 7nE K Figure 8.7 Schematic diagram of filter element Z2

5 WA Fault query

TRV % B AR Ry g R A T g, FUE IR KV AN SVG NS 880, ¢
F RSB AT, 4 AREIRBEN G N AL B, BRI 451 SVG FHLBkE, Jf
BRI b ISR

Water cooling device fault is divided into two kinds of warning and tripping,
warning buzzer and SVG water-cooling device, equipment can continue to run, give
the alarm to remind staff timely, which will cause the SVG stop tripping, and jump
higher parallel switch cabinet.

KA 35 B TS BRIk )5 5 AT 7E SVG A B 57 (1 i e 75 1) T THI 2, 7B 0K
RPEE MR EAMME R BN, BaRNAIR:

Water-cooling device early warning information and trip information can be read
in the SVG HMI fault inquiry page, touch screen display there are some of the
information in the water cooling device HMI display, which is as follows:

1) FRAF RS, S AR s R S B R, SRR AR

When a component fails, the "+" symbol will be used to cover the part of the

fault, which maintenance is required.



2) RITAFKIER B, S §7 kAR R KR 7 5
When the pump works water circulation, there is an arrow to indicate the
direction of water flow in the interface.
3) PR TR S BUE, AR SRR BRI IR, 1IEW N EE;
All sensors indicate real-time values, which is over, the yellow will be displayed
and flashing.
4) FMKFEFIK ER O R, WK IR R 2L BT
When water tank is shortage of water, there is indicating red column instead of
blue column.
5) Gepp Rk, FERERARMLR, 1EHURIK;
Buffer under pressure, the capsule will become a red bottom, normally black. 6)
RLUEAR AL, LIRS AR AL, IEH N RIR.
The filter is clogged, the filter will turn red, which is normally black.
6 H#4E9"  Daily maintenance
(1) H¥EMIIHE Daily inspection items
D ARG, AIRERIRS. A, R B,
Near the equipment, there is no abnormal vibration, sound, smell, smoke.
2) WA AR LMEEE N SVG B SVG RRAF NN, MRBINIES, o
BUKFIRY), T B, d et
Through the camera to observe the situation inside the SVG or SVG container,
lighting should be normal, no water and foreign bodies on the ground, the device
without discharge, smoke, overheating discoloration.
3) WG RG, BF SVGIBITAFILIRGSIER, Tl E A
Through the background system, SVG running / stopping state is normal, which
are no alarm and fault.
4) 18id SVG LA g o PR M IR, BHEHIKIER, KRG
MR« R . 7K ff/KEEAR AL, RN B IR
Cell status should be normal by the SVG HMI, normal bus voltage, cooling
system temperature, inlet valve temperature, water pressure, water storage tank,

conductivity and flow should be normal.



5) RGiEEGTERITIER, SVG ARSFEIEE B iU IE %
The system side indicator light of high voltage is normal. SVG status and data

information should be read normally

6) RAFIUHEE, HIREITE, 24h WMNEREEHETIRE, BEKA
RGETIERIEH

When failure cell occurs, the cell is be stead of. please pay attention to the state
of the replacement cell, and water system pressure is normal.

T) FUEREIBITN, KR RGUKIRAEG RN, S5 &k a ok, &
L

When it operates at rated capacity, whether the water temperature of the system
is abnormal, the external lead joint overheating, discoloration.

8) LRifs. MUE. WISIHRIEDL IR & HRIAN, Tt
K FRETLRH, BN, XRITHATPRIEH, A RIoeHEEZ S IE
H o

After repair, alteration, test, or stop using equipment for more than half a year to
return to, need to check whether there is any abnormal on cooling water conductivity,
whether the leakage, to charge twice unit, check whether the unit charging voltage is
normal.

(2) H¥i&KIIH Daily inspection items

DI s L2 WNGIRTLNE & SEPSE

Checking the alarm information of man-machine interface of water cooling
system

2) WA EE KR ERRIER:

Whether the deionized water flow is normal

3) MAERIEREE, 5 EREHEEAT LR

Checking readings of the pressure gauge and comparing them with the last data

4 KB EIEAR AL ML RS TR RS,

Checking the main circulating pump motor, fan motor operating noise,

temperature, etc.



5) M SRR EIREIEATIC R

Recording the display instrument data

6) Zkife. tud. W5 T HEE L B RR BRI G — BUN ), Nk
PR RGUK BRI T & BE BKARKILER, MR- SIER

After repair, renovation, testing or maintenance of equipment, which operate
more than half a year, it should be checked whether there is leakage of water cooling
system leakage / leakage phenomenon, pressure and flow is normal

) KRR G, WERBL LT R EHEHD.

It is observed whether there is a cover above the fan after windy

(3) EHM4EPIH  Periodic maintenance project

D FEIMT KB N T H ARG A,

Checking the container air conditioning system once a year

2) BT R R TE R A, O ERIRA R G R, A
BAITHMI, KR T 1 S

Checking the maintenance of power cell once a year, including the electrical
connection of the screw whether is tightened, the appearance of cell, whether the
connection terminal is tight.

3) BHEEHAT IRANVKEAK, REAKEE AR IR, BE, K7,
RS IEH

It is checked whether there is abnormal replenishment pump vibration, noise,
pressure, flow once a year.

4) BFE— UG . AN AR AR 3R AT W 5

Making circulation pump, fan motor bearing lubrication once a year.

5) BEERAT - IRIEVACE, & KA BSOS e dATiR e, KR
f£ 3~4bar Z 8], AA[HE;

Plate fin is cleaned every year. The heat exchanger fin dirt is washed with water
cannons, which water pressure is between 3~4bar, but not exceeding this.

6) LB THREKWMEM FEMIRIEFE G, 92K RG4ERF IR
TR, THEMNPARHEATER, #W3 FE MK,

After long term use of deionized tank, it is necessary to replace the resin for 3



years after the resin is exhausted. In order to maintain the low conductivity of the
water cooling system, it is necessary to replace the resin.

7) BT IRTE VB e B TE SE

Cleaning or replacing the main circulating pipe filter every year. 8)

FEWL 5 B 4 B R — K

Replacing a sealing ring after five years.

8.4 [k  Accessory

1o A7 3 pl A RR 22 (67 B35 R 2R BB RO 4 m FE R, 90 0 25 8 1 b i
The position of the screw with washer should be flat and then tighten, such as the

top of the tank.

K188  KETHE b LA E RS
Figure 8.8 Schematic diagram of the upper sealing position of deionization tank
2+ EEDUAN R L S U R B R R L, R SR IR A I 7 AT

Please adjust the middle hole before tightening the four screws of the flange, the

cycle of fastening is adopted.
3. IRIRMBGESAERR IS DR EORFF TR, TRIRJA 7 2255 24h 5 HIEK;

Apply pipe liquid raw materials need to keep dry, the need to wait 24h after



water after smearing.

4 HLBh LA IR LE BT Fa s o0 R TSR, e G B T LR 5

Adjusting electric proportional valve opening with breaking control power
supply, which is to avoid damage to the motor.

5. Wt AR AR R MR EE I T, BB MR O, RE
TRAEE AN BRI .

It is need to add the valve in designing. The hose mouth is sealed by using goods

so that hose mouth is not damaged.

K89  HIcHERIARY
Figure 8.9 Damage example of cell hose



FLEE WEE R AL Chapter 9 Common Problems

9.1 AHEiR Summary

ZBSVG HIfh R Aot REMbE)E, REHOCIZAE. M- H
KA, RgkEIFESEEENL. R HEERARR R 4 RE =T L

When the cell fault and system fault occurs, ZBSVG will remember it and stop.
The equipment can be started only the fault has been solved.

WA AL, ZBSVG I K B8l Wr. WA KDy AR RS R I B8 320 i
AW, R R BURIAE T 25 180K 0T o) 0 AT F-3h 0 .

When a fault occurs, the main switch will be automatically separated. If not,

please press “emergency stop” button.

9.2 ‘F W5 4L} Common Problems and Solving

Method

ZBSVG FA7 L IR REAL AT AN 58 3 (1 i el L it s I BEx i A ke St A3t
AR ) 52 2, 4 HMI DU _EAF HS AR B4R 75 « FP AT DARRE HMI S 7 1) iR
B IR EURE L R AL B A i o

ZBSVG has many fault detection circuit. When a fault occurs, the fault message
will be displayed on the HMI. Users can take actions according to the message.

A B AIAE A A A PR IR EA I ORAFAE S RSt b, WP T
LU ELFE AN 21 A RE A e, tm] BE 2 l AR A AR K . Tl e RS Th R BT
R ER e R AR B A BT R G AR . R DRITA B SRR F .
% AR GO e 2B AR ) BT B R A P A B T R AT AR . R A SR .

The faults can be detected either hardware or software. Each cell has its own fault
detection circuit. When the cell fails, the fault information will be transmitted to the

main control. The main control will display it on the HMI according to the fault type.

WH, PrA SRR ZBSVG SLEMENUBLR . — 22 H] s KR nT I8 R 4t



REFFEH] ZBSVG HIfFHL. fRER R Ae S, (HilH A4 ZBSVG 1817
Normally, all failures will cause ZBSVG to shut down immediately. Some user-
defined faults can be controlled by the system program to stop ZBSVG. The alarm will
be displayed and recorded, but ZBSVG is usually not prohibited from running.

— FREBERIORA R DRI e AP SRS 25 AR 8.1 i

The common faults and solving method are shown in figure 8.1.



9.1 WP ALEEXT 8 Table 9.1 Common faults and solving method

R/ FTRERI IR FARLXS 5
Fault/Abnormal The Possible Reason Solving Method
PLC IR | £i%5 PLC HEZRAEMAR . | R EEZELE NI G &
PLC The connecting lines between e R G
communication master control and PLC are poor | Check the connecting lines
fault contact. and pins.
HMUBE &SR | F455 HMI SRR AR R .
e 485 Ji THER IS HE 1 L
HMI The connecting lines between
Check the connecting lines
communication master control and HMI are poor
of 485.
fault contact.
o BB T, T
FE TR b ‘ - g
GEIREAPS BATRIT R E

Cabinet door

state fault

The cabinet is open.

Check the cabinet and

travel switch.

L SIWURT

Cell over-heat

1) RHAR B ¥ The fan does
not turn or reverse.

FETTUE W K 2B 5 %2 3 A 4

The ventilated is poor because

2)

the dust is excessive.
3) RaEH A

The duct is not strictly closed.

1) ¥ & XMl Check the
fan

2) FTHMTIEM  Check
the cabinet door filter,

3) RAENXIE, MarE A
& jiti . Check the air

duct.

L SIwuRis

Cell over-voltage

1) BT RR2R T BURE 5 38 TR
" BE

section

Communication

after bus voltage

sampling is failure.
Bl i s TP KE R sh 1

Eletromagnetic interference.

2)

1) &% ZBSVG N E8HE

LIEBNE . Check

the internal cable

connections.
{HULT B T4 it
good

2) Take
shielding

measurcs.




ARG Ik
System

over-voltage

A RE T HL X A A

Power failure

EAHKE, Bhi.
Waiting for recover

and reset.

LTI

Cell over-current

1) ¥ T

protection
2) R HIEM R, FHRE

System power failure, resulting

o R OiR R P False

1n current mutation.

1) EHEd, BAEIT

HL Power on again and
reset to start
) EFFHBNKE Waiting

for recovery.

Ak

System

over-current

1) & g8 547 ob o i K
impact of system load is too large.
2) ARG W R KA, FHER

A% System voltage failure, resulting

The

1n current mutation.

3) ZBSVG iz 17 & & it & il #
ZBSVG running in the state of

overload.

1) WEERGE R A A
M A A

Check the system voltage
and load.

2) ZfF ZBSVG HEIE
ua :
ZBSVG recovery.

3) #af ZBSVG Hith e

i EL K A R AR
M IER, HIR T A
7E X AET5 1EAf Check

Waiting  for

the output of current
transformer
connections are

correct or not.

9.3 N4r] 5B ¥ K fE 550 How to replace the fault cell

AN R — BT TR T A BE IR AT, W DL R s B U R 2 7 5K A
MG IhRETT. 4£ ZBSVG LI L IGO0 T HZ ook il b oo i . S
Wi BT MR I DL T AP BREAT

If there is any cell, it can be replaced by the spare cell. If there is no spare cell,




please contact with our company. The fault cell replace steps are as follows.
H ¥ ZBSVG 15 0L, FERIEHIAEAE ] ST i 3%

Step1: Stop ZBSVG and press the “emergency stop” button on the control cabinet.
gy FRITRAERAE R 2 AVIRES, JF M,

Step2: Open the higher level switch and make it cold standby.

=20 HMIT S oo R R, #iE TR AN OV G SR4F 10 2080,
QF1. QF2. QF3 WiJt;

Step3: Watching the cell voltages on the HMI, until the voltages are turn to 0. After
that, switch off the air switch of QF1, QF2 and QF3 10 minutes after.

HIL TP DAY, ROk, JHEGr B A A0 B

Step4: Open the power cabinet. Pull off the fibers in the fault cell and deal with

dust prevention.

WD RERITIPUERE (ZIMEDEL), EERERG N TNEE
SVG, i #oo)a i i) 2 R FA T o

StepS: Pull out the fault cell lightly. For the small capacity SVG, the fixed bolt behind
the power cell needed to be taken off.

BAND KRS R ITIRPIEHEN, 1% JFOR IS U R F 48/ HE
JOGET

Step6: Install the spare cell in reverse process as before

Hw IR, WMELR ), RGEPHEHRNIET;

Step7: Restart the ZBSVG according to the user’s manual.

LAV RS VI NS Y T v

Step8: Telephone the company to repair the fault cell.



F+ERSE KR Chapter 10 Service and Warranty

oA AR %5 Pre-sale services

o NHFER, PEHEVERNRFERIER, BT RIRS .

Provide technical advice and system design ideas.

o JRMZATT R MIHEOR,

Propose installation and environment requirements

o THIZATRCR

Estimate running results.

ot 5 k% After-sale services

o RAEUERAENR, KIZH)H I E M.

Free training and free consultation.

o 12 MHWRTERE (N ONEREERIRAEIGE R A HIRER S )

Free warranty within 12 months (except man-made caused damage)

o LS. fbfE A A= i, ZBR1E.

All the products are lifetime warranty.

ofR BRI Warranty rules

o {R1ZJUH Warranty coverage

OIRIEVE TR ZBSVG 3 B AR A w1 B

The warranty coverage include ZBSVG equipment and the accessories which
provided by our company.
OEIEHMEMEOLT, KAEMFEESIR, KAFAITRFIBTIER SR 12 1 H
NSRRI E R R

If the equipment is in normal use and it has fault in 12 months after it running, our
company provides free repair.

o HPRYEME Warranty limited

AR FRIE IR SS R vE ANdE H TT S

The following situations are not included in warranty.

O DRAZ I 7 it BB A5



The products or components are beyond warranty period.

OHMER G ARFEAR AT T RN B SE =5 7 . 8B A S P S ki
it B A

External device, third-party products, users’ products or components

ORI i EE R, REGA N 7] [FEAEAR T FLE B AR A B s Af A 4R T
7 PRE LAER] (BRI, B, s AR E, A
AEERE, BIFRIRE) &R PR

The fault or damage is caused by incorrect installation environment, such as hot, cold,
high humidity, unstable voltage and unstable current.

QAR A FIFRBH 236 BF, B0 DO i i R e AR

The fault or damage is caused by installation, repair, alteration, demolition that are not
authorized by our company.

O ARAR 2w ML PR 2 A 3 B B AR

The fault or damage is caused by the parts not belong to our company.

O EAPF BN R (WIRBERKRE. KK KR S BT
HASRAFEAE) S BRI .

The fault or damage is caused by accident or other external factors, such as natural disasters, fires,

floods, war, violence or other similar events



TEHRAAR AT
Strong Power Electric Co.,Ltd.

k. EFEE 2 s XA BH 2R B 999 5 LR AL
4 7|

Zhongbao Electric Smart Grid Industrial Park, No.999 Wuyang East Road, High-
tech Zone, Xinxiang City, Henan Province, China

Bt & H1%: +86 373 5763010
M4E:  http://www.zgzbdg.com
H345:  info@zgzbdg.com

Phone number: +86 373 5763010
Website: www.zgzbdg.com

Email: info@zgzbdg.com
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