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AIS: XEIENBERE, dPrEnErRe
Foreword: Take Power Quality into consideration,
Guarantee your production safety.

IEMi BB BRAEREBRSZSMRAR

The Power Quality Service Solution by Schneider Electric

ERSBEEE

Category: Harmonic & Voltage Distortion

EBARERENN 5 BBRFE

Power Quality Measurement & Consulting

BB NS
Harmonic Filtering Retrofit Solution

BEBRUE
Voltage Improving Retrofit Solution

BEM=E

Category: Power Factor Correction

BESHUN S KREPrEH

Capacitor Test & Long Term Maintenance Contract

TIAMERFFHREVE

Power Factor Correction System Retrofit

BREMSBHRIEX
Category: Power Quality Monitoring & Control

1B REmBHR YRS KT RAINE
Power Quality Metering & Control System Modernization

BHFREE
Category: EMC

BHRTEDSRREE
EMC Study & Solution

BNHELKREIE

Our Global Experience
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Foreword

REMHNBRERSE, HIPENETLE

Take Power Quality into consideration,Guarantee
your production safety

YEBEARS DM EWE~EWM. BNk, EEERIKER
£ LR, FINDEESERMAEND?

Can we still stay regardless, when power quality problems
result in production stop, economical losses, and even
threatening the safety on equipment or personnels ?

BHESAKESSEZRILATOABIBIL -

? Is your power system suffering the below troubles?

® DRFHR, BTEKES
Low power factor brings high energy bills;

® TINMEZEBJ/MENE: TEEETE, E
BiIR. EH. B

The frequent accidents on compensation ﬁ ka %B -LFE Hﬁ JCA B/J @ _\’ % E DJ ﬁb {5 {j:

e et BE R
Perhaps you are thinking it over but can

WS ETRFINSAANER. I8

® TEBRSAERRA
Big noise of transformers;

® TESBRBLHNLWLBR. IH, M=tBRET

HIEFEATE

Overload and overheating of neutral
conductors of transformers or cables, not due
to the load unbalance;

BT 5 88 To o Bk e

Nuisances tripping of circuit breakers

PLC @ gitigizhlss TIEZ T
Disturbance on PLC communication or
process controllers;

B ELEM LURIE, RRMBHBERENS
FREFHRK ...

The power supply continuity is not reliable,
the suddenly happening power shutdown or
voltage disturbance often takes production

BEIMZIEBHRR
Capacitor bank after an accident

not find the answer. All this phenomenon
indicates probably there is power quality
problems in your system!

1'E79/£\Fk@_wﬁﬂﬂfl 79'7%% [ i 1=

IL;\
As the global Ieader in EIectncnty, Schneider
Electric will help you to solve the problems!!
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BEERE iR -
130 5 8 EH LA SHIMER Catedary: PO MonTtaring & BHHEL
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16N (] o
' Painnoi Sl ERBBNS SEsENE  essENSer IoneRsraxs SNRERRERURSEE  SEASIHS
Customers' Painpoints SRS e = S e RGNS RRSR
PQ Metering & Control
System Modernization

Power Quality Measurement & Harmonic Filtering Voltage Improving Cap. Test &

Consulting Retrofit Solution Retrofit Solution Maintenance PFC System Retrofit

EMC Study & Solution

FThiMe [ hEBH ) @ F KA

Power Factor Compensation / Capacitor Related Issues

BEBARHEE (T, B

Capacitors are easily subject to accident

RBECBHREN QRIS HAME DM o

Fast varing reactive load results in low PF

2 RE 2iY

hERHIK, BETR =

Low Power Factor and extra engery bill for penalty

e

Harmonic Related Issues

SERR (O RFBRINSIE. KBRBFER. N K, TERVZESK,. EFEEHIF .. HE, TaEREKRA xR
Strange problems,such as PLC communication failure, CB nonsuance tripping, N phase overheating, noise of == OERE JREHRE 2 JREHRE
transformer, electronic devices damagged...) may be due to harmonic?

€8 2K 0] 7R

Voltage Related Issues

& E LT — _ .
Voltage variations & fluctuation wR HE 2N

€8 [ BXTE FOBRER = = N
Voltage digs & short interruptions "R R 2

BERFEE

Voltage unbalance

TdRE
Overvoltage

ZEREXBOAFHEBLEPEH

Long interruption of voltage for critical loads offen happens;

BHEER B KO

wE wE i 2l

RE 22 2l i

wE mE

EMC Related Issues

FEBFIMEMLFIREW0PLC, UK. THRETHRE;

Radiofrequency interference resulting in malfunctioning of PLC, meters etc.;

BFARRBERBIEFRATIN. AEREREE. EZDRPDESHFERAR,

Electronic speed controllers bring interference to telephone system, radio receivers, differential protection devices etc.

EEHRPPETFRERBEAG R LT RIPREZDERE

Malfunction of static devices, electronic protection relays etc. due to lighting or switching interference;

BERBURSXEE
Power Quality Monintoring & Control Related Issue

FRRAOBHIREREIK, BRRD

Not know the situation about my system, but | really hope to know

2 TEERER RE

=iy =

- i

LRGN BERE

Hope to permanently monitor the PQ

RE

FEXM BRSO NEITEE =

Hope to have the intelligent control & monitoring system for PQ




MR B RERERFHERIDE
The Power Quality Service Solution by
Schneider Electric

IERSBERZE
Category: Harmonic & Voltage Distortion

FATI AR E

Schneider Electric is ready to help you!

BRERENN 5 S19RE

Power Quality Measurement & Consulting

BN, ERON, BIEEKRORESR
Professional measurement and expertise analysis, to help
you to find the answer to questions

T2 2BRERSBAEN S ESBRS?
What is a Power Quality
Measurement & Consulting ?

BEREANNBENZUNFICR FTEBRER
HXBORENERESSH, AMTSESHEASR
WER . REITRHENBRIEZER.

The aim of the Power Quality Measurement
is to record the main electrical parameters of
the distribution system, at key points of the
installation, in order to evaluate its efficiency,
reliability and criticality.

BERSERNRENHBHITONFRELE
W, MMRCREEBREKE, REBRIMM.
RGOS, HEBESE

Power quality experts analyze the recorded
data and provide recommendations for possible
improvements on energy consumption,
availability, reliability, continuity, ---

*

B ARARSRMLLE?
What can be the system benefits ?

o LRTINIMZBBARNEINREE, FH#mH
BEEEE, FFIRLD T ESFB LT EX T
Implement capacitor banks will improve power
factor and then decrease electricity bill and
transformer or cables overloads, ---

* LRIERIBRBBEBFMRBER, WVLE
PR, BRBINKE, SAREBERITETIT
UREER:
Install harmonic filters, will decrease distortion,
reduce losses, avoid uncontrolled tripping,
comply with standards and regulation, ---

o [FFAUPS SIEMABARBRIENPRABRIZS
BIRFLRELER
Use UPS or genset systems will guaranty
permanent energy supply of sensitive loads

o N BIBEE B/ T BFHBMIIESER
AEBEIERT (HI0NE) ZEIRF
Add voltage surge arresters and/or capacitors
will prevent from damages due to surge over-
voltage (lightning for example), ---




Which equipment we use ?

RNNERBRBSEREUTHEBABKRELER FERIR:
Our advanced services specialists, have long experience and deep
knowledge in following aspects

BEMBREME. RBRATHNLEH. BSMBIBUIBKR. BT,
BiR. BEBRZS

Electrical network stability, electrical distribution components and
architectures, electrical phenomena such as harmonics, transients,
resonance, sags, etc..

NBSRBNDURNBERSONTI, KBIRHICRP /EERKU
THEEBSSSHOMR

Use of power meters and power analyzers capable to catch the main
electrical parameters and phenomenon of MV and LV systems

OINFR(S,P, Q). B[E. B, MK

Power (S, P, Q), voltage, current, frequency

eCOS ¢ NINEKEH . 1&RABE/BRIFGEXR
COS ¢ and PF, harmonicsand THD U/

ofFT. NE. =BAIEURBEKBIKRE

Transients, Flicker, unbalance and voltages sags/outages, ---
BB TLUCRERENEE, HO#TREMARE, RizmiEaU
SR RABMIE, WILUHTKIE (J1X/B) BELICR.
Record of rms and peak values, waveform captures during spot measurement
as well as for long duration recordings (several days /weeks).
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Network Analyzer
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18K 6IRB0S
Harmonics Filtering Retrofit Solution

RAZEERRIER, dE—TT2NRBAR%E

To eliminate the harmonic utmostly, and return you a

clean power system

ARAY -G ENEY )
What are harmonics and interharmonics?

14
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10
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BREEEBEIBRPASEIMENERKE
BHENBE, —REEXNBEHENFEZSR
SHITEENRENDE, ERATERIAERH
BIRr-ENEBE

Harmonics in voltage or current are the
periodic waves whose frequencies are integer
multiples of the fundamental frequency. They
are current wave, drawn by the non-linear
loads, and decomposed into a series of simple
sinusoids by Fourier series analysis.

BEREBMEBASRERZBINBENRR.
fila0: 140Hz

Interharmonics are the voltage or current
whose frequencies are between one harmonic
and another.

E 50HZ
- Fundamental 50Hz

5 Q&R 250Hz
5th harmonic 250Hz

7 R1E#E 350Hz
. 7th harmonic 350Hz

*

18R A0 B R = £ BIRE?
The causes of harmonics and
interharmonics

® ERBTFEZXBENETF LA, BER

BRALEBTTHER. TEZFLERNRET
UPS. FFXBIR. ifids. THME. FLBF
When a non-linear load, such as a rectifier,
UPS, VSD, invertors, etc, is connected to
the system, it draws a current that is not
necessarily sinusoidal. It can be decomposed
into harmonics.

ENEREEBIFFRENFLERT (WER
RS, BINR) PSS

Iterharmonics are produced by the non-
periodic and non-linear loads, such as welding
machined, cycloconverters.
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IERAENEREIEE

The effects of harmonics and interharmonics

0 A8 I XBERKSHPHELALRR. IAE

EXI-SE

Overheating of neutral conductor happens
due to multiple of three times harmonics. It
may lead to fire.

BERBIRE (WEEE. BY) OBIEHR
BE7;

Degrading the actual transmission
capability of distribution equipment, such as
transformers, cables etc.

TIMIBEREIRK: BRRMES, ERAIRFE
(PRY) #85. 10A 89 5 iR BIMAT = £ 09
27 10A IEKRBRAEH 5 15,

Extra energy loss: the more times of the
harmonic, the more thermal loss made. The
thermal loss by a 10A 5th harmonic is 5 times
of which 10A fundamental.

FINNET BB SEETIPIREF ISR
BIRE (I 1EEHNRES)

More zero-crossing by harmonics voltage will
lead to erratic operation of clock and sensitive
process control equipment.

BEKR S SR BHMEBTENMAZ LR,
The interharmonics may lead to vibration and
break of axis of Genset.

SIRHT ISR B ;

Nuisance tripping of circuit breakers

BRI RREHHRMEZEBBEHNT B, SBE;
Over-stressing of power factor correction
capacitors

EERRNT 5
Skin effect

BREE THBRBERPRE
The voltarg];e and current wave when
armonic existing

TEM#REB SINTFIREENERCIRLUEIRTS, BB ER:
Schneider Electric provides our customers the harmonics filtering retrofit
service, including the below steps:

® JITMEESFETICR. WEHE. RERKR 0 BARPHITRALFOR, BERNHLR

EER

Acknowledge the customers’ system
operation histories, equipment status, faulty
records, etc.

SRAAFT#YES, #ITIA BEEREITN R W
By using our advanced instruments, our
experts visit the site and made the power
quality tests and analysis.
ERARBNATUTHBRNE;

After the site investigation and analysis, our
experts team will raise out several optional
solutions.

Compare all the optional solutions with
the customer, by analyzing them form the
technical and economical aspects. Then find
out the optimized solution.

AL =BV IIAH SENE 5

Execute the site retrofit as per the optimized
solution.

BUEE X EBRERERIFATN, IWEIBMRIZ
RS

Follow up and evaluate the result of site
retrofit, and provide the report for the solution.

HANBVBIERMIEL EEMNARFRR LA, HESHNNT#H ™60,
EOReEEUTAS:

Our harmonics filtering retrofit solutions are more system oriented, and
combined with our advanced products. It may include:

o IZKE (FAMRT) NEM. HHEDTRIN
LI
Harmonics source tracking out, their
characteristic analysis, and proposal for
improving;

L RS2 SEY N
Isolation measures for some special
harmonics source;

EEREZESES Trihal

LV Isolation transformer Trihal

® TINWMERANIE, MLEEMNIEREIMAK
Retrofit for reactive power compensation
system, to avoid its amplification effect on
harmonics;

R

PETIRIRKES

MV passive filter

o LIMNRTHTRIBIKS
Special designed passive filters;

o BRIEKRES
Active filters;

o LI NRITBIESIRIKS

Special designed hybrid filters;

RERGIRIKES
LV Hybrid filter

REBRIRBRS

Accusine

[EM B[ AT EBERSIWLAAERBE 30 FHELE. KNNEXRNANTRRAR. ink&
HIE. AL, KREBEBOEERSE, RETTWMLHFSAIR, AEREMINENL.
Schneider Electric has over 30 years’ rich experience in the field of harmonic improving
solution. Our experts are dedicated in the theory study, standard establishment, products
R&D, solution practice etc, they have accumulated the leading knowledge and have plenty
of successful stories.

10
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BBEBIRIS

Voltage Improving Retrofit Solution

HIPBERE, BVEFTHKR, BECIEISTLFBE!

To maintain the voltage quality and reduce the losses,

our retrofit solution can help!

BERENERE

The importance of the voltage quality

BERBREMREN—MELRER. HBBEERERE. RENKNNXARBHABRENLZENETIELT.
Voltage is one of the basic index which are used to evaluate the power quality. Whether the supplied
voltage is stable, and how much the deviation is compared with standard, does concern the safety
and efficiency of power distribution and consumption equipment.

MmBsiEIWEWY . BWERNSEMEED, BERDDBE ZHEE, BFEBRILSHNETFTRERA.
(BARITXEBRHPBBERS QDTSR PMKBESIA 260 {237T)

However it is a truth that nowadays in the industries, commercial buildings or infrastructures, the
problems of voltage disturbance exist widely, and every year they cause an amazing economic loss.

(Based on the statistics, the economical loss in US due to the voltage disturbance every year has

reached 26 billion USD )

R BENBEMRENBAETREEUTHE
The main kinds of voltage disturbances includes

[l 1. BETICFIKRED
Problem 1: Voltage variations and
fluctuation

u

EMN: BETH2ERENTHERENEGRE
FIBEHY 10%BIEBEE.

Definition: Voltage variations are variations in the
rms value or the peak value with an amplitude of
less than 10% of the nominal voltage.

BERDE—RIEN. BIROIFENOBER
BBENEIL.

Voltage fluctuations are a series of voltage
changes or cyclical or random variations in the
voltage envelope which are characterised by the
frequency of variation and the magnitude

BE: IARERANR (RE) , TREERKS (M
HHWE) .

Harms: Luminance of lamps (flicker), the
physiological strain (visual and nervous fatigue)

oJRERA :

Possible causes:

o ZBIENBEETNERHTFERERRIPHARE
1€ EIEMET
Slow voltage variations are caused by the
slow variation of loads connected to the
network.

0 BERHEIREBHTFRIFTHHT WAL, 10
BIEHL. . BINKPSHELIRNE
Voltage fluctuations are mainly due to rapidly
varying industrial loads such as welding
machines, arc furnaces or rolling mills.

FRRDE:

Solution:

©® FHRIRFIRE. TAXTRERNTIEE ;
Changing the type of lighting. Fluorescent lamps are less sensitive than
incandescent lamps;

® 2% UPS;
Installing an uninterruptible power supply;

® USFEMBNIAR . WEMEBHNBNSIHHI , TLUBDT B ;
Modify the device generating the disturbance Changing the starting
mode of motors which have to start frequently, for example, can reduce
overcurrents;

o MBLNE: WIFRPOIBIEZEIEBIRM;
Modify the network: Increase the short-circuit power by connecting
lighting circuits to the nearest power supply point.

® =N ERAE SRADBZBNESIES, NEERARMEERELHED
REHS ;
Increase the "electrical distance" between the disturbance-generating
load and lighting circuits by powering the disturbance-generating load
from an independent transformer.

o RATINMEEE: BIEE—BREXXITINIME (HVC) |, AZETTL
D 25% Fl| 50%;
Use a reactive compensator. This device provides real time reactive
compensation for each phase. Flicker can be reduced from 25 % to 50 %;

© EEBIXBIE. WIBKBNBLVBEHBERNIAOIN, TLUEBINNF
4B ZERFE 30%,
Connect a reactance in series By reducing the inrush current, a

reactance downstream from the connection point of an arc furnace can
reduce flicker by 30 %

B 2: BEHKE. Bl
Problem 2: Voltage digs and interrupions

1), 1]

o [T
o | LLLLL 1 . ===

EN: BERZBRIEBNAREPRE - RNEENTARE, REBEAEREN
e (I TERBEINA) ARBUKENE R, BERNEBEKRSIGE
{B69 1%-10% B3—F4F5KIE)T (IEC 61050-161 ), BEKEMNREMZERER
BYEBRERE .

Definition: A voltage dig is a sudden reduction of the voltage at a point in an
electrical power system followed by voltage recovery after a short period
of time from a few cycles to a few seconds (IEC 61050-161 ).The voltage
interruption is a kind of special voltage dig,in which case the voltage
amplitude falls to 1%-10% of the nominal value.

BE:

Harms:

o BHEERRAER, HREFIZRI. T
BRRLZ 0O
Motor stops then re-accelerate may lead to
problems in process, overcurrent or safety;

© ERNSSMTIRBOIKREBKFT 5
Undervoltage tripping of contactors or circuit
breakers;

o IHENRLELIPU
Shutdown of computer system;

o THARESHE ;
Malfunction of variable speed machines;

©® AKTFBIRKTFn4ERa
Premature aging of incandescent lamps and
fluorescent tubes, etc

12
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OJRERAE :

Possible causes:

RKBRMRSIE, WRE. KEAZNKRD (%
WHEHH. BINKP. BENE) | BEBIRAD
el . B RTeS SR S BT IS eSS LD PR NSBB8 %5 .
Mainly caused by phenomena leading to high
currents, such as short circuit, switching of large
loads (asynchronous motors, arc furnaces,
welding machines, boilers, etc.); energisation of
capacitor banks; the isolation of a fault by a fuse
or a fast LV circuit breaker, etc.

e m e el ETTSIVOITREY
mE L el el
FIVEN HERN

Cr] 3 VB L AT [ | =

5 -1#,[]1;:‘.“(.1 'J}j_n: L B R

!..uu s % 11 =

Ez": | ‘.ﬁéiﬁ;-..,j,n.';,. Vit oh sl o

IIIDIIHI:II|1'|.IT.-H-II1I|r
FTIAMEEBR RIS BENBEBRREDFSLN

FRRTIZE:

Solution:

o FREAEABLAISBVRFEINER (CRAZLIBAN
2. TIPRERAFR) ;
To reduce their apparent power demand when
heavy load operating (by using local reactive
power compensation, VSD starting up etc.)

o BB BHIM TFHAEND (REDHEMB,
EHOBERHBE) ;
To improve the immunity capability of sensitive
devices ( by using independent power supply,
DC power supply for control circuits etc.)

o XEISEILN UPS NIRBIR;
Add the UPS for critical loads.

o BN EREREKES

Add the Auto Transferring Switches for critical
loads;

Bl 3: BEANEE
Problem 3: Voltage unbalance

u
/

EX: ZHBEAFE2IEZE8BHIEENEE
BYEFEARIEE.

Definition: A 3-phase system is unbalanced if the
rms value of the phase voltages or the phase
angles between consecutive phases are not
equal.

BE: BHBNLR

Harms: The main effect is the overheating of
3-phase asynchronous machines.

OJEERE: PESRBEATERBNEAE
Possible causes:There are big unblance sigle
phase or phase to phase loads

BRSE:

Solution :

© TESBAE;
Balancing single phase loads on all three
phases;

o ENAAKRBEE (BNEEBIESABLE
AR) ;
Increase the Scc by reducing the power system
impedance upstream of the devices causing the
unbalance by increasing the transformer rated
power and the cable cross-section

o BNRLBUNRPEE,
Fitting the appropriate protective device for
the machines

Q@ 4. TBE
Problem 4: Overvoltage

u
\

EX: TBERERNTFIRENBEEBEBIIF
ERTEE., BFENTRE. BIFIBENSE
WEBE=FPER,

Definition: Where voltage is applied to a device
and the peak value exceeds the limits defined in
a standard or specification, this is an overvoltage.
Overvoltages are of three types: temporary
overvoltage, switching overvoltage, and lighting
overvoltage.

BE:

Harms:

© EMEEIHE, NTIINRE (BFTH) FEIRE;
Dielectric breakdown, causing significant
permanent damage to equipment (electronic
components, etc.).;

o RBE;
Degradation of equipment through
aging (repetitive rather than destructive
overvoltages);

® ISEHSHEHROIKITEIREE;
Long time interruptions caused by the
destruction of equipment

o EHARANBAOBFIM;
Disturbance in control system and low current
communication circuits;
o SHIBRIFITBEFRNBIH NDRANAZIN
(N 5
Electrodynamic and thermal stress (fire)
caused by lighting or switching overvoltages.

OJRERA :

Possible causes:

o TITTEBE: BEHE. HKMhisiR. PHLFE
BT, BEISNRESIHEE. FTINDEITIME
Temporary overvoltages, they have
various origins, including insulation fault,
Ferroresonance, break of the neutral
conductor, faults on alternator regulators or
tap changer transformer, overcompensation of
reactive power.

o BRIFLBE: NEEERNH. BREBRABS

OIEEIER;
Switching overvoltages, including switching
overvoltages at normal load, overvoltages
produced by the switching on and off of low
inductive currents, vervoltages produced by
the switching of capacitive circuits (no-load
lines or cables, capacitor banks);

o ST IBRE: EBETLBAREFTKRNERE
SHUBE. SERNIBESIMBLAS
Lighting overvoltages, including direct lightning
strike (on a line or structure) and the indirect
effects of lightning (induced overvoltages and
increase in earth potential)

[ ISEL

Solution:

o TITIEBE: EATIBHIBDF LI BEES;
AR SHIS R RKTIER
The temporary overvoltage: Switching off
part or all compenstion capacitors when low
load level; Configue the system parameters
to avoid the ferromagnetic resonance.
phenomenon.

o BIFUBE: REAMZBEBRANNETIE

12 (REBKBMNBIEEBELME) ; MBI
KBIXBYE; ERAFILEMNREMESES,
Pt S TBRIFLBEN, FUWBATE
SN O BRI ;
The operating overvoltage: Limit the transient
process when capacitors switching in (
by adding the damper resistors ); Add the
reactors for VSD; Choose the residual
protection devices with selectivity function, to
avoid the nuisance tripping.

o ELTEBE: BRMKRESHNRRMEIRME
BT, RAIBE. RTEMAFE) ; &
BES:
Lighting overvoltage: Add the lighting
protection devices, such as surge arrestors,
Faraday cage, overhead grounding line etc.

14
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[B)@R 5: BEKIEIPRT / RIMNKE
Problem 5: Voltage long interruption
/ accidental outage

Wipw)
a

1
|| A
0.5

05

ENX: FFEIBAT 1 2B EPUT
Definition: loss of voltage with duration longer
than 1 minute.

BE: XBIRERERFZEMNESFM. HUE
EX. IEBETEZEARBT ...

Harms: Production stop due to critical equipment
shut down; data loss, equipment damage, human
injury......

oJEERA :
Possible causes:

® RiPERENEUBN KA SR
Isolation of a permanent fault by a protection
device;

© TRBIESR I H R EIER BT ;
Non-selective tripping due to wrong
discrimination calculation

o ARG AITIEKTE;

Low reliability of power system;

o XEAFIRS UPS
Lack of UPS for critical loads

BIRTTE:
Solution:
o RASRBTEHLY;
Periodical maintenance for equipment and
system;
o RGNS
Selectivity study;
o ARFUFMHENTESIY;
Reliability study;
o BINERTEBIR;
Add UPS;

1000

100

0.10

0075 1

CURRENT IN AMPERES

| 1400 A
L1408 3200AMicro s
\ 1000A Micro 2

TM63D

YEDL backup-
Sepam 1000+

epam 1000+ hs

10 100 1K 10K
overcurrent.tcc ~ Ref. Voltace: 11000 ~ Current Scale x10*1

B R R SR EDHT R

Selectivity study software by Schneider Electric

= SR ,TI—:@ -
= = .
T R B SO ST IR

Reliability study software by Schneider Electric

i 268 =, Galaxy 9000 UPS
Galaxy 9000 UPS by Schneider Electric

EMBESNSPREHIBEBIENL
1BiRS, BFEUTHER

Schneider Electric provides our
customers the voltage improving retrofit
service, including the below steps

o LRAZFIE, RIBZF- RIREIBERSCA

BFIAW (EBETIER. HERS. &K
RNEER)
Visit the customer site, and start to make
the audit according to the related voltage
problems (including check the system
operation histories, equipment status, faulty
records, etc.)

o RAGHNES, MTIABERAH#ITINR
BRI
By using our advanced instruments, our
experts will make the voltage wave acquisition
in real time and make analysis on site

® HEQFRAE, ERARLNNTITONEIRSZR
Find out the original causes for the problems,

then our experts team will raise out several
optional solutions.

® TRPHTRAZTIMILLR, WERMICHE
Compare all the optional solutions with
the customer, by analyzing them form the
technical and economical aspects. Then find
out the optimized solution.

o LTI RHINASLIE
Execute the site retrofit as per the optimized
solution.

o NEEHEBERSRTRIFEN, EEUE
RERS
Follow up and evaluate the result of site
retrofit, and provide the report for the solution.

[EM @B DB RAENBABBE 30 FHNELK, KMNBERETIRICH
R. SEMEHE. FReHA. FEEBALESZSHERETFENRN.
Schneider Electric has over 30 years’ rich experience in the field of
harmonic improving solution. Our experts are dedicated in the theory study,
standard establishment, products R&D, solution practice etc, they have
accumulated the leading knowledge and have plenty of successful stories.
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T 8 FB S B AR AR SRR D

Capacitor Test & Long Term Maintenance Contract

The Power Quality Service Solution by
Schneider Electric BETRR, BEBZE SHENEHIEH

Take preventive measures, Let us improve the capacitor
safety and efficiency together.

—ERNBBHIHTUHIPSRFD? WRAHENE, BRZEH?

Do | need to maintain the capacitors? If not, what will happen then?

SR N2 K ® BTRSBUOUN 4P, KIRZERE
=

BEMRZE TREOPI, 2SBLSBEMENERE,
Category: Power Factor Correction PULEETRER SRR EERSHOA.

The impact of installing and operating
conditions will shorten the service life of
capacitor; you may need to pay the cost of

replacement capacitors in advance. Praas s TR S

Time (Years)

AELPFE THEEEFMmEE

BEBAERMACERVRE TIETMSEEIAE
BB, NI OREFRRTEDHEER
A,

Let the capacitor operate under poor
conditions will lead to energy consumption

increasing., you may need to pay more for 1000KVA 2528, Bg 300KVar AMREBEES,
BESIRTHROFBIRGNIIZ L
energy costs.

Yearly extra electrical energy cost when capacitors malfunction,
(exampled by a 1000KVA transformer with 300KVar capacitor)

BFERE#EIR. BESHIRTAS. BITHIE
i (K. dBE......) &, KEAPKHSB
BREOHR. BEXNESRREONKE AL
O REF BN N B LT E£8— RINELFTRIE
EiRK,

The capacitor may be leakage, fire or
explosion without maintenance performed on
this type of equipment after long-time use; you
may need to deal with the resulting economic
and operating losses.

BEBIASIRIIBBIENRBHE

LV switchboard after a fire accident caused
by capacitors' overheating

NEBEBFNEHNTNS L, BREBHRNERRNBES SN EMHTRKOARERELFTL
BRK, URBERBLM™ENEANLZEX,
Regular maintenance of the capacitor will help us to avoid the productivity losses and
AT LA I ERE economic loss and therefore be far away from the greater risk may caused.
Schneider Electric is ready to help you!




JEM RS UTUNTREBEFNZWNNEKBLEIFrEEARS
Schneider Electric will provide you with excellent products and long
term capacitor maintenance contract service.

TIEMERGEFH RS

Power Factor Correction System Retrofit

® LWAEIPRF

Professional maintenance actions and tests
WBERTHNES
Cleaning of equipment and components

THHBER

Visual inspection of components

BENE

Measure capacitance

BERRISIEITION R PF A0

Check contactors operation and PF performance
SBEXBINFER AFKFATN

Check reactors harmonic load level

ZHISLE, SRRRBEICRKEE

Check controller settings, information and alarm

® EREWIRS
Expertise and advices

TIMCREI

Infrared record and analysis

HRRER, RBFAIERE
BOIFTIDAMEARF T REFBEFHRENE,

To eliminate the risk, improve the performance — Your old PFC
system needs the retrofit !

tMZEB BB UREREBARARPEEH. BRKNHITH, BAN:
The reactive power compensation capacitors may be the most weak, but at
the same time also the most dangerous components, because:

® TRASINEBNTUAT, WEISR T UK e
They are filled with dielectric materials -

inside, which in case of faulty may lead to
expansion, explosion or fire;
0 EIUEBHAHR,. BNFNIZNRREFID
BRE (M&RE) .

records BREREBICRSNN
EELFEEMEREN Power Quality record and analysis
Check connections tightening ITASSIR R ITHEIR

BRARRIEITRME Remote temperature / overload alarming
Operation and efficiency of ventilation system ...

@ RHMRRAHE
Curative actions
QIR BN BTt N it EiR

Replacement of defective capacitors or
components

A LIS BIRIRS
On call site intervention

TEMREBSNEWRAR@N, BT 7724 N ZANTREZWIRIREIVZRS, BABSHE
EFAMRE, RIFETJ/ERALE, MICTHIBEEER, BFEEHNMABMA.

Experienced technology experts from Schneider Electric are ready at any time to provide
you speedy and professional locale service within 7*24hours which may help you optimize
the capacitor’ s operation performance, make the capacitor safety, improve the energy
efficiency and reduce your electric cost.

BR, &2, MR, FKNES
Our promise: Make your capacitor be safety and efficiency

They are easier to subject to overheating,
and their life time is affected seriously by the
temperature;

o XMBERMDHPRK, EPEIRSEBETRS
7N
They are sensitive to the voltage disturbance,
S0 very easy to be destroyed by the transient
overvoltage;

0 AERACHAIBROER TRSIETBRERE
ik, MMSIZAER. B, BIFSESEH
When the system is polluted by harmonic, the
over current or resonance phenomenon often
occurs for compensation capacitors. They will
become overheating, expansion or explosion.
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T BB S E W BB LEIRITIREF Harena

Professional software Harena by Schneider Electric

JEMi#& VARSET Fast [RIRFTINAMZER, ABRPTHRAIRR
vz
The fast PFC products VARSET Fast, integrated with static
switches and fast controller

o RARBEHINNEREMEBEIE, SNTTHE
SICAEISIREE
The self-discharge interval must be
considered when the capacitors are re-
energized, otherwise it may take the risk of
explosion;

® BREMRARR ARSI HEPT LB
The inrush current at the moment of the
capacitors connection can reach to tens of
times of rated value;

o METINRERE, BRIMZESIEEFLSH
RITEIR. BTAPER
The specific operation condition is strictly
required for the capacitors. The structure

of the capacitors cubicle must be designed
reasonably, and maintained correctly.
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MAESPNEAMZESSNRB IR, FETEZEIRE TERARRKIET
BB, MMEEEIIMEZARAEERZ!

However, the original design of your capacitor banks always neglects, or can
not know, the real system operation parameters in future. Thus it has put

your reactive power compensation system in potential risks!

XL L BIE .
The risks includes:

o TEARBHRELIN, BESSIRENR.
BIE, BHIEBRARRELE
The fire, explosion of the capacitors due to
the above reasons will threaten the safety of
whole distribution equipment.

® NSIRZHLEBPUT, HHREHRK;
The fire of capacitors may result in power
shutdown, and bring the loss of production.

0 NREBRIEBINEITARLZE s
The fire or explosion will threaten the safety of
operators;

® BEB/RMU, TEEBAME, FRBBHETIN;
The malfunction of the capacitors will lead to
low power factor, then bring the penalty for
energy bills.

o TEBMAMEFREBISE (L[EH. BHEFH)
pRRALCTE
The over load of distribution equipment, such
as transformers, cables, may happen due to the
malfunction of capacitors and low power factor.

® TABRHRMEHRAERIRFEIEN;
Extra energy consumption due to non-
effective reactive power compensation.

.”
= |
E N

BEBIIASIZNEBIENREHRA

LV switchboard after a fire accident caused
by capacitors' overheating

M RE SN TREOITINMZARRLOERS, TURERBP MR LRR

B, EENARARREDZFTNLZENEITRT. BNUERZSBIELUTAS:

Schneider Electric provides our customers the service of Power Factor
Correction System Retrofit, which can help you to eliminate the above risks
thoroughly, and take your power system back to safety and economical
operation status. Our retrofit service may includes the below content:

o RIBEANBHEY “TINMEZRAIZITESE” R
FHRS, SZTPIVIEHRESNELTR
Discuss with the customer about our retrofit
solution, based on our report of Power Factor
System Design Consulting service. Then
define the final retrofit scheme.

® FNUEHMEHLENIZET
We provide the on-site retrofit engineering.
¢ EBAZNIPHS LR

System commissioning and energizing
supervision, after the retrofit engineering;

o FMMERZEHIMEEENIN
Test and evaluation of the new PFC system;

o RINUEHRIHERS
Provide the performance evaluation report
for the system retrofit;

o BEITARNZE. #ir. NELIBREFRAISI
Provide the training for customer operators,
about safety, maintenance, trouble shooting
etc,;

o BRBEHXR. RARLSEERFBRIE
Provide the later on support, such as spare
parts, technical hotline, etc.

B RARSRIMLNZ?
What can be the system benefits ?

® LEFTINIMZBBRGNEINREEL, Fi#tm
BB ERZE, FHIRD ZEISFBLILERPL -
Implementation of capacitor banks will improve
power factor and then decrease electricity bill
and transformer or cables overloads, ---

O ERAPHEHEERNER T, ERIEESE
BBNBNBEBENLE, JUBRBEE
SHEKBIMK, FEEEREER, WL
NETITEHRNZANG, EEXTETRE
SBANHEI UM BNINERA B 5P T
In case some harmonics flow in the system,
capacitor banks with detuning reactors will
avoid amplification and attenuate distortion.
For sensitive site, transient free capacitor
banks will allow soft automatic Power Factor
Correction

o DB E[AERITTLAHEIRFE, MMEBENARR
TaE
Capacitor banks also decrease losses and
improve svstem efficiencv

hEEB S / MV Capacitor Bank

BATEBRLEAE?

How dowe do it ?

ENONBRRFEREUTHBAEKHELR
RFEZRIR:

Our advanced services specialists have long experience
and deep knowledgein:

DERAYRIERIL. BSFEBTHEAR. DEXRE
HRIERFNRRADE,

Power factor correction principles, capacitor
technologies and power factor correction systems and
solutions.

KERMBEBISEIXNTSHEIIMRNE
R, BT, BERARFORAERR, BHEDE
HRB BB BEARBRALMHRHAMK,

Their perfect knowledge of electrical phenomenon
such as harmonics, transients, resonance, etc ---
prevents risks linked to the connection of capacitors in
anelectrical system.

REZUNRYE, BTOXRRIREHER R
RIOENRE.

Specialized software are used to make PFC calculation
and definition of the PFC solutions.
WETUATHNERITR, 5RITHER
%®=E

Schaeider Electric has the advanced PFC products
family, which can comply with the design schemes
perfectly.
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fEM B S EBRE

RERBRERDZ

The Power Qua

ity Service Solution by

Schneider Electric

EBREMSEmEE

Category: Power Quality Monitoring & Control

FATI AR E

Schneider Electric is ready to help you!

BB AR IS TR SRR RARE
PQ Metering & Control System Modernization

IARIKE, BRRETEEIT

Modernizing your system, power quality can be clearly under

supervision and control

SCILEBAESEOT iR iE I E R M

The importance of Power Quality Monitoring & Control in real time

o BTBREMREOBATESHLRERE. £

#r. KFRAE, HERUBAERY, Bk
HZRRFPNER.
The power quality issues may lead to safety
risks, production stop, economical losses etc,
so they have become more and more important
and drawn customers’ high attention.

WREEBEIETPHENEESBRERSIEX
NSHBESSH, FTIMHTREIER, N
e, HRERE. RIPRIZHFIE, B2E
APXNFEECHMBIRAMA, AMHEET
B2, KXFEBEMEBOIAETRN—R
SR,

If the customers can not only master all the
related parameters concerning power quality
at any moment during their daily operation,
but also realize the functions such as wave
record, disturbance capture, over threshold
alarming, protection and control etc., it will be
very helpful to them to anticipate the abnormal
PQ variation, so to facilitate their operation
management, lower down the potential risks
due to pure PQ.

e & B ST #H Powerlogic 70 lon 231848
REVRELMNMNER, SHES IHIPEAS.
HERPHSHEK,

Schneider Electric provides the Powerlogic
and lon series of intelligent power meters, with
different models and function combination, to
meet the customers’ different requirement.

RS9+, FANEAE lon Enterprise BEEREEIRN
#, FLBENRPIMENEBRAENSREDSIE.
BREEMAIES. RASTREHEER. WRABE
REFHEB T MHRTONT . SLIIRIRZE AL,
FERRtRPE R £ EINEE.,

Besides, we also provide the professional power
quality management software lon Enterprise,
to help the customer to realize the system
information central management, power energy
cost control, operation status monitoring, PQ
and reliability analysis, incident alarming, etc., to
prevent the accident happening.

EFHRNKBOZWERE, UK EREHN ™5
X5, BiEBSATIUBHAFPNREBAR
SHITHROE, BNBEREBEDENREKERR
IDgE.

Base on our long term’ s experience, as well
as the above mentioned advanced products,
Schneider-electric can help the customers to
modernize their installation, to have the power
quality monitoring and control function.

JEi & Powerlogic ABIF=S3R R 1E

Powerlogic meters and software
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* SEN0EB RERE B RE MM RIS

Power Quality Metering Modernization

o REXNSFPAZLEREOVTNNONT, RBEIE 0 JEHEMFMKIT

NIERENRBIZUERIY;

Based on the measurement and analysis of
power quality in the customer’ s system, we

Detailed design for the retrofit scheme;
® IMHHITUOSHEL . ik

On site retrofit engineering and commissioning;

make the proposals about the metering retrofit;

® SAPITIRIAENIETL S

® EBHNINSIRS

Acceptance test and reporting after the retrofit.

Discuss and define the retrofit proposal with

the customer;

FA8948%7=53: Our related products

SBN0EBAERE IRIZ RGNS

Power Quality Monitoring and Control System Modernization

® NENERBRFLDHITON
Analysis on the customer’ s system
architecture;

® RHBAFHFRIRIT
General design for the software system;

® B NEBREMRBEENRRBXENR. =
TTHHIE
On site retrofit for metering instruments
and other related components such as
communication, control modules etc.;

® RtHIRIE

Programming for the system software;

FA18948%7=83: Our related product

o BRAGKIMEL, T, NRERHEIL

On site wiring and commissioning for the
communication system and instruments;

o HIEARBIRAILIET

Operation test after the retrofit;

® XMNARFIEREHTIVE, FHEHRZIRS

Evaluate the system performance, and
provide the final report.

PowerLogic ION E #R{4-o] AN BT -

® L HEMEBNRFHNEITRIR

PowerLogic ION E software can be applied in:

Supervise the operation status of the power
system in real time
W REBREEFEEIE

Enterprise Energy comsumption management

G}z h=x WRER &
BeRBENEE e ARBRIET
BESNRIEREN, BA/BEEN. SER TEHRTRAE
ION7650 HUSIL. MESEHE. NEEM, R TEUAMO. HFE0
10245/@%
HEOB RE, FRHBIR (T8)
B GBS, B TR
CM4250 BE25SRILRISIN, BEEFH/BERISM. CMDLCRR R
MBS, RIS 125/ER ECC21 IARE
- RE, RYMIE (DB, #3. BS) 10C44 Hi/HtF%
PM750
BN HEN WE: B, BE. IR, BE. DERY. SATFEILLODBEDESS
PM750 M. RS, AS1TRS4SSEMED, ENE, BAEDERBERS
Modbusthi¥, 2DI, 1DO, FERIRE BHOE.
BIHEBAE IEC62053-22, classO.5s
EN: B, BE. X, BE. DERY.  [ANSATFRE#EL. KE
oMB10 R, R, BA/BIMES HERSBRNERRLAD
BB EIE: MR SRR 7%, ISSRSENSRIIEE.
i PMB0OFS B TSI RR 284
ENBHARY A@PMS10672BRIIAE PUSCORSISAS:
B BRIGRNN, BBILS. HELR, RS485§20)/Modbusiy
8OKPITE, PIZBEtsd 1/0:1DI,1DO
MBS0 A &PMB208 £ ZIINAL
_ BHAER (BEER) , 800K, BN
PMETO A &PMB50MSZINAE
TREREHARIR, BEERF/BRREE
MC09 BN BHSE. oNBBRRAZTSAETR

—RBL&DRB MCASIZOR s MC18

m MCOoS8

DERHITHIS

NRC12
FIDHM=OE e

18IBES (181D1) , FURBALTTHBR, IhaER%, SHMMRE;
1215: 9BHBBNNER BERBHENDROB;
SIS FIBERIELE (8DIFUBDO), RS485§%[/ModbustM¥.
BS: 46WIRSENNSRIRSHHEIRT

BIE: 46WTIRBNTIENEIR

B BME. Bift. IDERY. &R, EREE  RS48580)/Modbusti¥l
IS RUIDH. IREIDRE
12 BRI E5R L)

PowerLogic ION Enterprise ¥R+

Thee

Function

ION E BIZhEERLSE :

ION E software function includes
Data acquisition

RENSH

Events alarming and logging
FHAEEH!

Manual and auto control

® BEEREBEMATFIEDT

® RANBRFITER

Cost analysis and allocation

o FEEFIFIDRRLUZH

Demand control and PF control

® AFRIEDFLIEMA

Load characteristic analysis and feeders

optimizing
O FARHIE L
Preventive maintenance

® IREHEENAEH

Equipment supervision and control

SEOY R AR

Mornitoring in real time
EiE

Reporting

BEOM

Trend analysis
EBREREIT

Power quality analysis

Power quality monitoring and reliability study
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M REB B RERERFHERIDE
The Power Quality Service Solution by

Schneider Electric

BigRSE
Category: EMC

FATI AR

Schneider Electric is ready to help you!

B RBTESHWERROE
EMC Study & Solution

KEIBWFBOA, RERBIZTLZEERE
Take EMC into consideration,guarantee installation safety

and availability

“BHRST BXAKIE

The technical terms related to EMC

BHFS: REIRRIUEEMLNBHIRE
PEFETIE, ANALZINEPEMIRETET
RRZH BT I —FPEEN.,
Electromagnetic compatibility, EMC: The
ability of an equipment or system to function
satisfactorily in its electromagnetic environment
without introducing intolerable electromagnetic
disturbances to anything in that environment.

(BH) Fi: EOUZSBKE. REJIARRM
REEFRNBHINS. CEURRHATERREND
HNEBWIES. SRESIAEIK.
(Electromagnetic) disturbance : Any
electromagnetic phenomenon which may
degrade the performance of a device, equipment
or system, or adversely affect living or inert
matter. An electromagnetic disturbance may be
an electromagnetic noise, an unwanted signal or
a change in the propagation medium.

MR SBHFBSILHE
Schneider Electric EMC Laboratory

*x

‘BHRS" OANERME

The importance of the EMC issues

HRDBITWIIK, RABHUTRMREBILS.
BF1&& (PLC, TMBF) , AEERLIBIRE
PIYERE, TTRESPBIDREFEEF RN TR :
In many areas of activity, electromagnetic
disturbance occuring in installations containing
electrical, electronic (PLCs, variable speed
drives,---) or information processing (technology)
equipment, can lead to malfunctioning likely to
generate risks:

® MtAESGRURK
Loss of performance/quality,
RBELETIE (TIERE, B, RF)
Unavailability of equipment (malfunctioning,
breakdown, destruction),
RENXFETEE;
Deterioration of the safety level, ...

RNFEXLRME, BHFESRANMEUNAEIR
. REFUEMERSLUARMINA.

To minimize these risks, EMC know-how and
rules must be applied from the design stage,
during installation and whenever the installation
is modified.

60% Z 80% BB RIS SHEIVEAI R AR,
60 to 80% of EMC related malfunctioning could
be avoided at the design stage
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FA183 EMC EREENTIRELITIRS -

Our Experts in EMC can provide you the below service:

R AIR R AR
Design and installation assistance
® NITARREERARE;

Analysis of construction technical dossiers,

® SBEINEEIRFIEDHT;
Characterization of the electromagnetic
environment,

® RFWPURAK S

Assistance with installation validation,

WA RHAIZ BT
On-site audit/diagnosis

BB T REBEILA TN [B)RA :

You may meet the below problems in your site:

1. BOARAELIEARLES:
Your installation is malfunctioning
® B PRTHNE

Faulty or loss of communication,

© UTIRSS Tk
Nuisance tripping of circuit breakers,
® JTTHSNSEEIRIF
Destruction of components or equipment,
o £ IR
Loss of process,
o T EBBRNIERSE
Unexplained untimely malfunctioning,

® HMBEBHFSWPOENIATIE s
Checking of EMC design rules,
® BB SHBAARFINEEN B TN BN

Strengthening of product or function
electromagnetic withstand,

o IHNIFRFIENE s

Site analysis and characterization measurements

2 {BAE THRE BANTABMERTIMESHIKFE
You are wondering about the levels of radio
frequency signals within your premises.

ENNERTUBZEIHHTUNE, WXL
SHTEHLNRADNT, NERHEBZHNRRD
£, UBEHARKEFEBNIEITRE.

Our experts come to site to take measurements
and quantify these phenomena, and provide
you with the best solutions to implement in order
to return to normal operation.

o BB TENTFIHNE
Measurement of the disturbance generated by
the equipment,

® WEEHRSEIBIVRASTR

Assistance in making compliant following
malfunctioning.

o ENFIR
Identify disturbance sources,

o HERBEBHWTHMEIKF
Measure the level of ambient electromagnetic
disturbance,

® FIEHISIRENZZFIMEIKFE
Determine the susceptibility level of faulty
equipment,

o LEBUHNTIRABKTE, H5ARMIER
13976948 X AT ERT X B9 L IR R 6937 52K
FHELER.

Quantify the levels of measured electromagnetic
fields compared to those recommended by the

standard concerning worker protection against
non-ionizing radiation.

RBEERARZN

Recommendations

o HESHIBS
Determine the various couplings,

® NREBNARFNNBHTFI (NBFORBH
%) BEEN
Electromagnetic hardening (lightning and
strong fields) of devices and installations.

BEMRES[NT, EBHRSHES 20 FHNEWEKNW

Schneider Electric: 20 years’ experience in EMC

o AEREMINZES
Many private and public sector references,
@ 03 3GHZ FHMESHNEFER
0 to 3 GHz measurement means,
o MBBYWRBIVEZRSMR
Member of the European Committee for Electrotechnical Standardization
(CENELEC, TC215).
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A
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BRE
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R

ROX, ADAE, =15, EXMU
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Alcoa, Saint-Gobain

EH

REF-LZHK, REM=,
BEFER

Sanofi-Aventis, Merck, GSK
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