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Power Quality Products

Shanghai Nancal Electric Co., Ltd.

Shanghai Nancal Electrical Co., Ltd. is the holding subsidiary of
Nancal (stock code: 603859). The company is specialize in R&D,
production and sale of power electronic products, such as APF
(Active Power Filter), SVG (Static Var Generator), Medium Volt-

age AC Drives, Low Voltage Industrial AC Drives, Shore Power
andsoon.

Glories

Hightechnology enterprise, software enterprise

Type test reports, CE certification, CCS certification

15 patentsforinvention

54 patents for utility models

61 software copyrights

Science and technology special award of Chinese Machinery In-

dustry

High performance power quality technology

DSP+FPGA+ARM digital control

3-level topology structure

APF. SVG. SVGC. SPC

Current harmonics compensation, reactive compensation,
three-phase unbalance compensation

Harmonic elimination rate>>97%, PF=0.99, three-phase unbal-
ance<3%

Service

Technical proposal, project plan, on-site testing, data analy-
sis, customized solution, construction guidance, regular in-
spection, quick maintenance

7x24 hours technical support

Offer module, cabinet and other customized products

For non-standard products, please contact us
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Power Quality Products Keys to superior performance

APF — Active Power Filter Two Core Technologies of NANCAL

APF (Active Power Filter) is a new type power electronic prod- @ &

uct with functions of dynamic harmonic elimination (varying - Power Ql.l a lity P rOd UCtS

amplitude and frequency) and reactive power compensation o e RN

(leading or lagging). s . NANLC/AL

SVG — Static Var Generator

SVG (Static Var Generator) detects load current through ex-
ternal currenttransducer (CT) and analyzes reactive com-
ponent of the load current by DSP controller, then control
IGBT inverter to generate reactive current and compensates
the load reactive current to meet the target of line power
factor. It also has function of harmonic compensation.

e Advanced Power Electronics Technology

m | E - = Based on high-performance 3-level IGBT topology, using
- - = high efficiency IGBT drive circuit and safety protection

11} mechanism.

SVGC — Hybrid Var Compensator

SVGC (Hybrid Var Compensator) integrate TSC (Thyristor
Switched Capacitor) and SVG, with high cost performance.

Control Method
Intelligent closed-loop control algorithm

SPC — Smart Power Quality Correct Device 4

i

high speed semiconductor high speed data processor

SPC (Smart Power Quality Correct Device) specialize inim-
prove power quality for distribution network, has the func-
tions of three-phase unbalance compensation, fast regula-

tion of reactive power and em voltage stabilization. .
- = : * High-Performance Control

- On the strength of DSP+FPGA high speed control platform,
I‘I'I - achieving harmonic and reactive calculation, realizing
closed-loop current control through advanced control algo-
rithm.
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harmonic elimination; 2-61 order

97% elimination rate
PF >0.99

three-phase balancing

) .
NANLC/AL
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NC AH
Active Power Filter

NC AH series Active Power Filter (APF) is a new type power
electronic product with functions of dynamic harmonic elimi-
nation (varying amplitude and frequency) and reactive power

compensation (leading or lagging). — = — — =
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Technical Features

Abundant compensation functions:

» Whole compensation or selectable

» Reactive compensation (capacitive &inductive)
« Three-phase unbalance compensation

» Harmonic elimination rate>97%

+ PF>0.99

Advanced system performance:

« 3-level topology structure

« DSP+FPGA, high speed digijtal control

« Automatic resonance avoiding, automatic lim
iter without overload

« Protection: overvoltage, overcurrent, over tem
perature. etc.

» Communication: Ethernet, RS485. etc.

Safety and reliability:

* Advanced IGBT chip

» Texas Instrument DSP chip, high speed and
reliable performance

« Perfect protection

* HMI on module (optional)

NANLC/AL

* Wall-mounted

Flexible application:

« Modular design, small size, expandable,
easy installation and maintenance,
maximum 16 modulesin parallel

« Multiple types: wall-mounted/cabinets

» Line structures: three-phase three-wire/t-
hree-phase four-wire

» Maximum 10 cabinetsin parallel

User-friendly:

» Standard 7 inch colorized touch screen

« Graphicinterface, display various power
quality parameters

« Easy operation

Energy saving:

» Low loss: automatic hibernation/
awakening

» Low noise: intelligent variable speed cooling
fan



NC AH Active Power Filter

NC AH Active Power Filter

Working Principles

APF detects load current through external current transducer (CT) on-line and analyzes harmonic
component of the load current by DSP controller, then generates PWM signal to fire IGBT. Comparing to
the load current harmonic, APF will inject a current with same amplitude and opposite direction to

source, finally to eliminate current harmonics on line side.
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APF Working Principle Diagram

Typical Electrical Design

EESTLAG bR FRED S B EVE DR

APFturnoff A\
APFtunon

Source Current

NC AH series APF has different compensation method according to the power distribution system structure.

|t can provide total compensation, local compensation or on-site compensation.

Total Compensation Local Compensation

In the mixed power distribution system, in-
cluding large number of nonlinear loads, but
capacity of single nonlinear load is small.

upon some branches.
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When nonlinear loads concentrate

On-site Compensation

When nonlinear loads concentrate
upon certain branch, and the capacity
of single nonlinear load is large.
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APF Product Model

NC | AH| - 4| - 400]| - 300/ G|
Enterprise  Active Power 3L: three-wire Rated Current: ~ ——— G:Cabinet
Code Filter 4L four-wire 30~750A(400VAC) H: Wall-mounted
100~600A(480VAC) M: Module
100~500A(690VAC)
Rated Voltage:
400VAC
480VAC
690VAC
rated current 30/50/60A 100A 150A 100~750A 100~600A 100~500A

rated voltage

400V (239V~458V) 480V (383V~5T76V)

690V (483V~T94V)

controller

DSP based full-digital control

compensation current of neutral line

triple phase current

filter capacity 2~ 6lorder (selectable orwhole compensation)
harmonic elimination rate >97%
Line frequency 50Hz/60Hz 5%

linestructure

three-phase three-wire /three-phase four-wire

topology

three-level NPC

three-phase unbalance compensation capacity

<3%

reactive compensation

-1 ~ 1(adjustable)

response time

<5ms complete response ;<25us transient response

automatic current limiting

yes

switching frequency

20 kHz (adjustable)

cooling method

air cooling, speed adjustable

noise level <60dBA

efficiency Z97%

protection function overvoltage, undervoltage, overcurrent, over-temperature etc.
HMI standard 7 inch colorized touch screen or customized
communication interface RS485/CAN/internet access

installation wall-mounted/cabinet cabinet
color RALT032(optional)

storage temperature -40~70°C

operation temperature -10~50°C

humidity <95% non-condensing

altitude <1500m ( derating when exceed 1500m)
enclosure IP21 or customized




NC AH Active Power Filter NC SVG Static Var Generator

EE=199

NC AH Outline

harmonic compensation

three-phase balancing

Module Wall-mounted Cabinet
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NC series Static Var Generator (SVG) detects load
current through external current transducer (CT)
and analyzes reactive component of the load cur-
rent by DSP controller, then control IGBT inverter
load reactive current to meet the target of line
30A/50A/60A (400V) 450%545%205 450%265*545 35 ) & )
power factor. It also has function of harmonic com-
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NC SVG Static Var Generatol NC SVG Static Var Generatol

Working Principles

StaticVar Generator (SVG) detects load current through external current transducer (CT) and analyzes reactive com-
ponent of the load current by DSP controller, then generates PWM signal to IGBT inverter to produce reactive current,
compensates the load reactive current to meet the target of line power factor.

Technical Features

NC SVG compensation for capacitive load (vector diagram)

R PF=0.99 compensation effects current

E A J A J '
Abundant compensation functions: —= ry—— )+

> compensatin
—|_ » Reactive compensation range:-1~1 (adjustable) s
No overcompensation, undercompensation,
resonance
» Three-phase unbalance compensation I e - i A A
« Harmonic compensation — . , Y T
« Reactive compensation cooperating with TSC
» Harmonic & reactive compensation cooperating with APF / O
NCSVG
generating inductive power load with capacitive power
e Advanced system performance: = Flexible application: i i
e @ =2  .3leveltopologystructure [ !!‘  Modular design, small size, expandable, easy -
- =« DSP+FPGA, high speed digital control ] H’ installation and maintenance, maximum 16 U
14 « Automatic resonance avoiding, automatic — modulesin parallel
limiter without overload » Multiple types: wall-mounted/cabinets
» Protection: overvoltage, overcurrent, over » Line structures: three-phase three-wire/
temperature. etc. Speoapessi s e e R O o R e e s s e
« Communication: Ethernet, RS485. etc. « Maximum 10 cabinetsin parallel

NC SVG compensation forinductive load (vector diagram)

Safety and reliability: User-friendly: PF=0.99 compensation effects

» Advanced IGBT chip » Standard 7 inch colorized touch screen t) T J t)

» Texas Instrument DSP chip, high speed and » Graphic interface, display various power > — -y + s 1
reliable performance quality parameters okt

« Perfect protection « Easy operation

. —o

Energy saving:
- <—> » Low loss: automatic hibernation/ awakening O
» Low noise: intelligent variable speed cooling fan /
NCSVG
generating capacitive power load with inductive power
== A A
- j \ ' j
| L
* HMI on module (optional) ~U f o U
NC SVG
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NC SVG Static Var Generator

NC SVG Static Var Generator

SVG Product Model

NC | SVG| -

4.| - 400| - 300]|/ G|

Enterprise Static Var 3L: three-wire Rated Capacity: L ———G:Cabinet
Code Generator 4L: four-wire 30~500A(400VAC) H: Wall-mounted
80~500A(480VAC) M: Module
120~600A(690VAC)
Rated Voltage:
400VAC
480VAC
690VAC
rated capacity 30/50kVar T5kVar 100kVar | 75-500kVar 80-500kVar 120-600kVar
rated voltage 400V (239V ~458V) 480V (383V~576V) | 690V (483V ~T794V)
controller DSP based full-digital control
line frequency 50Hz/60Hz 5%
line structure three-phase three-wire/three-phase four-wire
topology three-level NPC
three-phase unbalance compensation capacity <3%
reactive compensation range -1~ 1(adjustable)

compensation method target power factor/fixed reactive power/constant voltage
reactive compensation rate >99%
harmonic compensation yes

SVG Outline
Module Wall-mounted Cabinet
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Module &Wall-mounted Module size (W*D*Hmm) Wall-mounted size(W*D*Hmm) Weight(kg)
30kVar/50kVar (400V) 450*545%205 450*265*545 35
75kVar (400V) 450%645*230 450%290%645 45
100kVar (400V) 550"645%290 5503507645 60
Cabinet Size(W*D*Hmm) Weight (kg)
75-500kVar (400V) 600*800%2200 200-600
80-500kVar (480V) 800*1000*2200 200-600
120-600kVar (690V) 800%1000%2200 200-600

response time <5ms complete response ;<25us transient response
automatic current limiting yes

switching frequency 20kHz (adjustable)

cooling method air cooling, speed adjustable

noise level <60dBA

efficiency =97.5%

protection function overvoltage, undervoltage, overcurrent, over-temperature etc,
HMI standard 7 inch colorized touch screen or customized
communication interface RS485/CAN/internet access

installation wall-mounted/cabinet cabinet
Color RAL7032 (optional)

storage temperature -40~70°C

operation temperature -10~50°C

humidity <95% non-condensing

altitude <1500m( derating when exceed 1500m)
enclosure IP21 or customized
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PF>0.99

harmonic compensation

three-phase balancing

NANLC/AL

Hybrid Var Compensator

NC SVGC (Hybrid Var Compensator) integrate TSC
(Thyristor Switched Capacitor) and SVG, modular

design, with dynamic compensation functions of re-

active power compensation, harmonics compensa-

tion, voltage fluctuation, load unbalance. Also SVGC

has high cost performance, and without overcom-

pensation or undercompensation.

Q"
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Technical Features

Comparing to traditional SVC from economic, technical and performance perspectives, NC SVGC use passive capacitor mod-

ules coarse tuning firstly, then fine tuning by active SVG module. SVGC has high reliability, safety and economic, TSC module
can continue working when SVG module fail.

« Rapid stepless compensation » Low loss: hibernation/ awakening

» High precision reactive compensation, PF>0.99 « Low noise: intelligent variable speed cooling fan

» Reactive compensation range:-1~1 (adjustable) » Advanced IGBT chip
No overcompensation, undercompensation, resonance, » Texas Instrument DSP chip, high speed and reliable
capacity fading performance

» Current hanrmonics compensation » Auto-redundancy

« DSP+FPGA, high speed digital control » Autofault reset

» Response time<10ms  Modular design, maximum 16 modulesin parallel, easy

» Protection: overvoltage, overcurrent, over temperature maintenance

« Communication: Ethernet, RS485.etc « Maximum 10 cabinets in parallel

» Three-phase three-wire/three-phase four-wire compatible

SVG+TSC Principle Diagram

£5 CT
WY‘Y'Y'\ ?
\ QF
[] FU soft starter
CIFCLIT
C R
—

conditioning
board

,_
LYY Y )

>| IO board _
YA

" driver .
HMI o DS P —— board » —

control circuit SVG
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NC SVGC Hybrid Var Compensator

NC SPC Smart Power Quality Correct Device

SVGC Product Model

NC| SVGC| — 4L]| -

three-phase balancing

reactive compensation

400 | — 300 | - 50| / G| voltage support

Enterprise Hybird Var 3L: three-wire Total Rated —— G:Cabinet
Code Compensator  4L:four-wire Capacity(kVar)
Rated Voltage: SVG Rated
400VAC Capaci
acity(kVar

480VAC R

690VAC
rated capacity 100~600kVar
rated voltage 400V ( 304V ~458V) / 480V ( 383V ~ 576V ) / 690V ( 552V ~T94V ) S m a rt Powe r
controller DSP based full-digital control Quality Co rrect Device
power grid frequency 50Hz/60Hz+5%
line structure three-phase three-wire/three-phase four-wire
reactive compensation rate >99% Based on SVG, NC series Smart Power Quality Correct | 1 -
responsetime <10ms Dfavi c? (SPC) specializein imprma.'e power quality for dis- -
automatic current limiting Jes tribution network, has the functions of three-phase un-

cooling method

balance compensation, fast regulation of reactive | NANE//\L

air cooling, speed adjustable e
power and system voltage stabilization.

noise level <60dBA

efficiency >08% ©c o0
protection function overvoltage, undervoltage, overcurrent, over-temperature etc.

HMI standard 7 inch colorized touch screen or customized

communication interface RS485/CAN/ Interet access

installation cabinet

size (W*D*H mm) 600*800*2200

weight (Kg) 100~600

color RAL7032(optional)

storage temperature 40~T70°C —-—— E :__": §
operation temperature -10~50°C _. E E E E _"';"
humidity <95% non-condensing - — S el _
altitude <1500m ( derating when exceed 1500m) c € e ’
enclosure P21 or customized o
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NC SPC Smart Power Quality Correct Device

NC SPC Smart Power Quality Correct Device

Working Principles

Reactive Compensation

NC SPC detects load current through external current transducer (CT) and analyzes reactive component of the load current by DSP con-
troller, then control IGBT inverter to produce reactive current, compensates the load reactive current to meet the target of line power

factor.

Three-phase Balancing

NC SPC detects load current through external current transduce (CT) and analyzes whether the system is balance or not, meantime cal-
culate required SPC current, and send the signal to IGBT, then transfer unbalance current from phase with high current to phase with
low current, finally balance three phase current on source side.

Voltage Support

NC SPC samples compensation point voltage, then sends the voltage signal to DSP controller to be compared with the set value. When
voltage over the Umax value, NC SPC generate inductive current to decrease voltage; when voltage under the Umin value, NC SPC
output capacitive current to increase voltage. At last, NC SPC stabilize the voltage in normal range.
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Technical Features
» Three-phase unbalance<3% (after compensation) » Enclosure: P44
« Voltage regulation » Safety protection mechanism
« PF=0.99, efficiency=97.5% « Fault self-diagnosis, self-recovery
» Advanced IGBT chip » Stable and reliable operation
» Texas Instrument DSP chip, high speed and reliable » Friendly human-machine interface
performance « Remote monitoring and control
« Modular design, easy installation and maintenance  Nancal Cloud
« Small size, high efficiency

SPC Application

Installation Diagram

In general, SPCis installed in the low voltage side of transformer in distribution station, between transformer and user loads.
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Installation Method Site Picture
Cling to pole, H pole and F pole
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NC SPC Smart Power Quality Correct Device Applications

SPC Product Model Applications

| | - 4L - | - 0]
NG SPC == =l 2l .ﬂﬂﬂ hospital E school ﬁf bank @ rail transportation
s
Enterprise  Power Quality 3L: three-wire Rated Voltage: —— Rated Capacity @ cable car building Conunication data center
Code Correct Device 4L: four-wire 400VAC (kvar)
(Outdoor)
power system HVAC E autoindustry ‘ Sn?gnr: E%nc?bjr%g

rated capacity 30kVar 50kVar 75KVar 100kVar
rated voltage 400V (239V ~458V) E £e — "\1 ,
controller : DSP based full-digital control . Gl !r?!" 5h||:1p|ng M“‘ ol m 551 i3
line frequency 50Hz/60Hz 5%
line structure three-phase three-wire/three-phase four-wire ﬁ' mining m chemical i sewage " water
topology three-level NPC %ty
three-phase unbalance compensation capacity <3%
reactive compensation range -1~ 1 (adjustable)
reactive compensation rate 9% 0 e e e e e e e e N T e o e bt s eyt e R o b et e e o Wi s s it
harmonic compensation yes
responsetime <5ms complete response ; <25us transient response
automatic current limiting yes Certiﬁcations
switching frequency 20kHz (adjustable) P
cooling method air cooling, speed adjustable : ;Zrt;gga]?gn; 14001/OHSAS 18001
noise level <60dBA « CE certification
efficiency . =97.5% » ETL certification
protection function overvoltage, undervoltage, overcurrent, over-temperature etc. - ?éit::ffigt?:ns 1 T T Inbertolk
anti-thunder gradeC : _ _ o gk AUTHORIZATION TO MARK

N Certificate of Compliance TR e Son PRl o o S Lt o Mo 5 s St deselod e o Pondente
display contents voltage, current, frequency, power factor, operation temperature etc. S - s e T m————— N h:mh:
communication interface RS485/CAN/ / internet access : Cricats's  ShonghalNancalecc Co. Ua.__ iﬂﬂif:fm: e
communication protocol Modbus protocol/ PMBus o | cocer gffimmw o i;fﬁ'ﬂ‘rm
angle ofinclination <5degree .: - T T
installation Clingtopole, Hpole, Fpole jt Procugl ;j“':,m sk mﬂmm”“ﬁj’“f
size (W*D*Hmm) 600%350%1000 800750071100 8007600%1100 T; a1 Eﬁﬁmﬁﬁmmﬂm SRS mﬂ;ﬁﬂwfﬁ‘w
weight (Kg) 53 70 90 135 ': oted o CE Deochuet @w

O 20 [Decromagnesc Compattaty intetek
color Stainless steel (optional Al c=ssemrmnnmmnamny | s e T e
storage temperature 40~70°C E %ﬁfﬁéﬁl‘lwmﬁﬁ“ﬁ“ﬁ "_Tm:i-fh#z“;.:;;:;“'m
operation temperature -10~50°C LLI: Tm"""m: éﬁ > your 0" ‘__¢ i;:?%%%}j r—r—
humidity <95% non-condensing o eV e
altitude <1500m (derating when exceed 1500m) ; Po 4
enclosure |P44 u_h Q8 ek 210 Corel & et €083 Vomgye 001 TALY RR——— A AT it 1
anti-seismic level 8
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