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Solution for Voltage Fluctuation at the End of Distribution Network
Electronic Voltage Stabilizer for Distribution Networks NTQS81
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ATENT Company Profile
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The Group specializes in system integration, EPC turnkey
services, and the R&D, production, and sales of core
products within the medium and low-voltage power
industry. In the field of power equipment, we have deep
expertise in intelligent electrical switchgear system,
high-end power components, advanced power quality
management products, intelligent control instruments,
and control systems. Leveraging accumu-lated expertise in
artificial intelligence and big data analytics, we provide
comprehensive solutions for meteorological disaster
prevention equipment and the safe operation of
substations and transmission lines.In the domain of new
technologies, we focus on small-area, low-altitude
meteorological high-precision prediction technology,
offering integrated products and services to support the
development of thelow-altitude economy.
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Natus Electric Group originates from Germany,is firmly
rooted in China, and serves the global market.Since its
establishmentin 1956, the group has built upon German
technology deeply integrating Chinese expertise and
aglobal perspective.Supported by a robust Chinese R&D
and manufacturing team, we precisely respond to global
market demands,delivering professional intelligent
power solutions for clients across various industries.
Adhering to a customer-centric approach, the group is
committed to innovative products,reliable technology,
and lean manufacturing.working hand-in-hand with
global users tobuild a smarter, more efficient, and
sustainable future for the power and energy sector.
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Challenges Faced by District Power Supply in the New Energy Landscape
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=3
Background

01-04

ESMESIE  INTERMITTENT PEAK FPMHE35  seasoNAL OVERLOAD

B]ERE S & A EHMEL, EBET S =R B2 ABE SR ET #o
IS PREAREET SEASONAL OVERLOAD: Overload during peak
=] N Frequent intermittent peak load overloads occur, summer cooling electricity consumption periods.
F nnmﬁ and excessive peak-to-valley differences may lead
General Information to line losses exceeding standards.
05-06
. HIAAR Duatovoiac BHERS ocii O
Pt o AIERHRENERIES, BN BARELN RN B S, BB
Product Characteristics HEEHNEET . S
With the gradual increase in the connection of The increasing load from electric vehicle charging,
07 distributed photovoltaic systems, new regulatory coupled with disorderly charging practices, has led
measures are required to address the issues of grid to overlapping peak electricity demands.

integration, consumption, and security.

Rz A=

Application FEB[E#EPR  VOLTAGE LIMIT VIOLATIONS

08- 73 ABIEENREIIR WENERAF 2 BERM, BERETEN, 2B~ mR 8 MEIgEHf,
The output power, efficiency, and service life of electrical equipment are affected by voltage. When the voltage
. drops significantly, it can lead to a decline in product quality and even equipment damage.
RIS = B AL R B AR R D, = AT EIEE S, 5 R BN R A KA AR E B E R AR A,
Power quality issues such as power factor problems and three-phase imbalance problems are serious; especially,

Selection Scheme the low voltage issue at the end of distribution transformer area lines during peak periods cannot be resolved.
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Common Power Quality Issues in Distribution Networks

Fa PR im) et

BRI D NS BEAREBE, RIS ERIN BNRE L E 5T AL INFRE, Fis AKX,
NREeME —EREM.

This issue can be divided into overvoltage and undervoltage, which may cause problems such as equipment

VOLTAGE LIMIT EXCEEDANCE ISSUE

damage, poor grid stability, and increased economic costs. It may also easily lead to fires, posing a certain threat
to safety.

FIhin) & REACTIVE POWER ISSUE

TINRIFHETL IR A T4 S BB R, 1% &0 A ER R 0=, THEREREUE T, (48 LT Es
B EB PR Ko

This issue refers to problems like voltage fluctuations, equipment overload, and reduced energy efficiency caused
by unbalanced reactive power. A low power factor will increase the voltage drop of lines and transformers.

B FEE R E iR

BEENTHIVEEIR (YR XU i B8 ) BB Fige (LHids. 78 BB ) e REUE ATERIE &2, BCEBI
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YEBFEE FHHIE, W BN L 2 M A IS &M

With the popularization of distributed energy sources (photovoltaic, wind power, energy storage), power electronic
devices (frequency converters, charging piles), and high-sensitivity loads,many new types of power quality issues
have emerged in distribution networks. Different from the steady-state harmonics or voltage deviations of traditional
power grids, these issues feature high frequency, rapid time variation, and multi-physical coupling, posing new
challenges to grid safety and user equipment.

NEW TYPES OF POWER QUALITY ISSUES

& R in)En HARMONIC ISSUE

KD B e R E A BB R RERYIFEL L Th 2L, P K55S, 1S A RAEE o
This issue refers to the presence of a large number of non-linear loads in low-voltage distribution networks, which
generate harmonic pollution and lead to increased losses.

SR in)
ST HIRRE AT ER L TR, HRIRFEE,

This issue will result in reduced output of distribution transformers and increased line losses.

THREE-PHASE UNBALANCE ISSUE

02 /NTQS81
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What is Voltage LimitViolations?

o BEHREEBNORSFHBEEBE T HENZEEITEE, BE BRI S BRI RMMER;
* [BEBERFEAENALIZENRN, EEWBEEIRRMAHRE, HBERENABIRE R EETIT;

= Voltage Limit Violations refer to situations where the voltage in a power system exceeds the specified safe operating range,

encompassing both overvoltage and undervoltage conditions.

= With the increasing connection of numerous photovoltaic devices at the voltage terminals, voltage deviation issues in

distribution networks have become increasingly prominent, adversely affecting power quality and the safe operation of
electrical equipment.

L PREBE/maximum voltage + 7%
240 N\

[\
(\o]
o

[\
)
()

B3 /VOLTAGE (V)

IRIEESRIFE GB/T 12325—2008( Mt At BERE)H:

e 20KV RIATF=1A{ERBEREHITIRRERN £ 7%;

e 220V HiA{EEBEBERE HITHRRERN +7%.-10% HE, FETF
198V RIfH B ERE F (R B E;

According to China's National Standard GB/T 12325—2008 Power Quality -
Deviation of Supply Voltage:

m The deviation of three-phase power supply voltage for 20kV and below shall
be within £7% of the nominal voltage;

m The deviation of 220V single-phase power supply voltage shall be within +7%
and -10% of the nominal voltage. Based on these provisions, a supply voltage
lower than 198V is defined as low voltage;

NTQS81/03
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Causes of Voltage Limit Exceedance

ENHREEN
AR ABRZEAMTTURNIR;

Seasonal Load Changes
The phenomenon of periodic
fluctuations in user electricity
consumption;

IEEEHEER

o PNEECEE M EBEIEITAESISS,;

o BBTERDEAUETEE;

Operational Management Aspects

= Weak voltage regulation capability of
medium and low-voltage distribution
networks;

= Improper position of tap changers in
distribution transformers;

04 /NTQS81
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Voltage Limit

Violations

FREERIEN
FREIGEREF NS AR RIGEERS;

New Energy Integration

The large-scale grid connection of photovoltaic
equipment has caused elevated voltage at the end
of the ling;

BEARERE

o ARMHBFREIK;

* TIMRRE N EIE,

o RIE=AERET T,

s BRRMENTSH;

Technical Reasons

" Excessively long power supply radius of lines;

= Unreasonable configuration of reactive power
compensation;

= Imbalance of low-voltage three-phase loads;

= Improper placement of power points;

BoERFiS B8 NTQS81

New Technology Type Nominal- Digital Stabilizer Appliance NTQS81

oM FraEes EB2ATEBE AKX, HIRBEERIMRNTQS81 R LY kN BB BB X, H B ahiE T it Bk, TIeEB
P EB R ANMAT IR ZE 1, 1 m] By R B L B R A IR RESE B, R Al A R L S N\ BB B S BBV BB [E R

Electronic Voltage Stabilizer for Distribution Networks are primarily used in distribution substations to eliminate voltage
overshoot phenomena. The NTQS81 continuously monitors grid voltage and automatically adjusts output voltage.
Regardless of how rapidly grid voltage fluctuates, it ensures output voltage remains within the preset range, preventing
voltage instability caused by load changes or input voltage variations.

o BB FiR k23 A A Al B Fni2 m T EIE, E T RN EREITRSHHITEIZ TR, IRAEEME,
Distribution network electronic voltage stabilizers can also be used for remote monitoring and management, enabling
real-time tracking of operational status and remote control, thereby enhancing management efficiency.

£ 8 XEC B, BT AW R in FE 12 E 28 Pl I R R R NBUER B A= 5, U Sra iR & AN RE RHY
B) &,

In distribution networks, terminal electronic voltage stabilizers effectively address the high investment costs associated
with rural grid upgrades and the limited effectiveness of traditional voltage regulation devices.

NTQS81/05
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Optional Operating
Modes of NTQS81

06 /NTQS81
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Paiallel Inverter
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BFRE | BERN: B AEEREANRSD, SENBELTRENRSH,

BFRERRSFLIEER S H 8L, R mEEE T FRRE.

Electronic Voltage Regulation/Voltage Stabilization Mode: The electronic voltage
regulation module is integrated into the system. When grid voltage is abnormally low or
high, the electronic voltage stabilizer continuously adjusts the output voltage to maintain
stable voltage at the user end.

BREFENRN: HRFAERARTT, BFRESLTRARS, BNEEERR
o BRERAP mHEE, RERFERR.

Backup Shutdown Mode: A thyristor is connected in series into the system, and the
electronic voltage regulator is in the off state. The grid voltage is directly supplied to the
user end through the thyristor, resulting in extremely low equipment loss.

E1E/ZRIEN: LB FREIF0EN, SRAXAS, #HARTRBU, 3

[EEMHB, RERMTEXTBIRERES, WY, AN & EITHEPRIE,
Maintenance/Bypass Mode: When the equipment requires maintenance, the bypass
switch closes, the incoming and outgoing circuit breakers open, and the load continues to
receive normal power supply. The equipment itself is completely electrically isolated,
allowing maintenance work to be performed.

Fﬂ4§§ Product Characteristics

THehEt
Energy Conservation and
Consumption Reduction

BITHES
High Operating Efficiency

ERE LT
BE 1~2%
Precision adjustment with
high accuracy of 1-2%

gTiEs
ISR ELE
CIpiLibiib, g gt
(R
Highly economical/
flexible deployment with box-type
structure/optional centralized
or decentralized management/
low-voltage side installation

INDUSTRIAL SOLUTION SYSTEMS

R FBEERE
Improvement of
Power Quality

IRRZEE TR

Fast Response Speed

&R %3S
shimgit
High environmental
adaptability
robust protective
design

REHES
FoitpEHIEE
=R

High Stability/
Advanced Control Algorithms/
High-Quality Components

NTQS81/07



NF= Application

Ak e
YRR ARG R FHRESRMRERE B MERRN LS

HBE;

KA1 BTFRIA. B DRERSA, BRIEFER T, AR
N

= b NETISERERTERE, REKELSE(T, BRETE
#;

Commercial Sector

Data Centers: Provide stable voltage for servers, storage devices, and
other equipment to prevent data loss or equipment failure;

Large Shopping Malls: Used in lighting, elevators, air conditioning, and
other systems to ensure the normal operation of equipment and enhance
user experience;

Hospitals: Provide stable voltage for medical equipment to ensure the
safe operation of equipment and avoid medical accidents;

ER%E
(EBNK: AT B KR RIS AL, BREREEER;
R B BN RERERE, EKBBES;

Civil Sector

Residential Communities: Used for public facilities such as elevators,
water pumps, and lighting to ensure the convenience of residents' lives;
Household Appliances: Provide stable voltage for air conditioners,
refrigerators, televisions, and other appliances to prolong the service life
of the appliances;

08 /NTQS81
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NF= Application

Tk 45

)35 W BFES S BETEEISE, BREERE, BRt
PR S ERIF

BT : TR T S RIg e, RIS SRR, BALE

EFFE;
BTl BTSSP BIREISE, BIREERE, B £ 8K
M- mmE;

Industrial Sector

Manufacturing Industry: Used in production lines, CNC machine tools,
and other equipment to ensure voltage stability and avoid production
interruptions or equipment damage;

Petrochemical Industry: Ensures voltage stability in key equipment
such as refineries and chemical plants to prevent production accidents;
Metallurgical Industry: Used in equipment such as blast furnaces and
electric furnaces to ensure voltage stability, thereby improving production
efficiency and product quality;

[HighE
IR HE: BT KNGS, BRI ES R4 B

%1X%J—_El%l§ i-;
mBUSHE: BT EBIT. OBE ST RiITRARS, REH T ERIET,

Public Facilities

Transportation Facilities: Used in subways, railway stations, airports,
etc., to ensure the normal operation of equipment such as lighting, signal
systems, and elevators;

Municipal Facilities: Used in street lamps, traffic lights, surveillance
systems, etc., to ensure the normal operation of the city;

FhrRETRIIE
HRKEB BT HRRELE, WRELBERE, BT ABME;
AR AT NANAXERE, WRELEBERE, BT RAR E4;

New Energy Sector

Photovoltaic Power Generation: Used in photovoltaic inverters to
ensure stable output voltage and improve power generation efficiency;
Wind Power Generation: Used in wind power generation systems to
ensure stable output voltage and improve system reliability;

INDUSTRIAL SOLUTION SYSTEMS
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1S Sl
BEEM. ARINSERERERE, MEREENSLESIET,
FEEHL NBEEREBRERERSE, REMIELTRALIE;

Communications Sector

Communications Base Stations: Provide stable voltage for base station
equipment to ensure the normal operation of communication networks;
Information Centers: Provide stable voltage for communication
equipment to ensure data transmission and processing;

Rk e

ERRG AT AR SHBESRE, BREFRE, REERAS
ERIET;

BEA: ATRAEESRE, BRBERE, RARIEFHE

Agricultural Sector

Irrigation Systems: Used in equipment such as water pumps and
controllers to ensure stable voltage and guarantee the normal operation
of irrigation systems;

Greenhouses: Used in equipment such as lighting and temperature
control systems to ensure stable voltage and improve agricultural
production efficiency;

10 /NTQS81
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SE
e taEaSER

Scenario

Function of Distribution

Electronic Voltage Stabilizer

HREEBEARX BT EIRIZBESHH S EE
Photovoltaic High-Penetration ~ Suppressing High Voltages Caused By
Distribution Areas Reverse Power Flow During Midday

TRIZ R KRS R *MRZREERE, RBIHREE
Long-distance Line Terminus in Compensate for Line Voltage Drop,
Remote Rural Areas Enhance Low Voltage

FHNEB /S BT BB AT ERE
Stabilize Transient Voltage Drop During
Motor Startup

T EX R A
Industrial Park Shock Loads

RO EMHE (WER)
Power Supply for Sensitive
Loads (e.g., hospitals)

EFFEEEIEE, BRIKEEN
Maintain Voltage Stability and Avoid
Equipment Downtime

HERFR e

Combination Schemes Advantages
TaE28 +SVG IS TIAME + K5 /EEE
Voltage Regulator + SVG (Static Dynamic Reactive Power Compensation
Var Generator) + Precise Voltage Regulation

TaESR + LR AERR R RAS SRR AR Ui BB [ AR [R)
Voltage Regulator + Line Voltage Solve the Problem of Voltage Gradient
Regulator at the End of Long Lines

B R EBEEE, B IRESEE

Assist in Voltage Regulation Through

Charging and Discharging to Reduce
Voltage Regulator Losses

TRERS + ERER S
Voltage Regulator + Energy
Storage System

INDUSTRIAL SOLUTION SYSTEMS

BEAREEES
Key Points of Tech

ATEZEEERE GRY

nical

AiEE)

Prioritize Step-Down Voltage

Stabilization (supporting
voltage regulation

MIEERAERE FE

reverse

)

AiEE)

Prioritize Step-Up Voltage Stabilization
(supporting reverse voltage regulation)

= EEES) (K2R 200% B
High Overload Capacity (20

el =

TAE)
0% rated

capacity for short-term)

RIAEEN AR E

Prioritize Bidirectional Voltage

Stabilization

SRR

Applicable Scenarios

HAEEAR S ARHFRNEREK
Complex Distribution Areas With
Coexistence of Impact Loads and

Photovoltaics

ARATERGPIR AL B L8

Rural Radial Power Supply

Network

ENREBEEEX (HIEEA)
High Photovoltaic Penetration
Distribution Areas (for peak shaving and

valley filling)

NTQS81/11



NATUS

INDUSTRIAL SOLUTION SYSTEMS

Distribution Transformer
Area Power Distribution | g.4kv

NTQSS1

AF1
User 1

PN
UserN

tErh(;478/Centralized Governance

NTQS81% =t A BB & Eas R E L, B aiaiE
BhekX, BETE -
The NTQS81 is installed on the low-voltage
output side of the distribution transformer,
with a single unit treating the entire
transformer substation area,
providing extensive
coverage.

Distributed
Governance
NTQS81 L& B EHRE™E
B Sz B umtE R IR, Ao
NTQS81 is installed at the beginning of the branch

line with the most severe voltage overlimit for precise
control, offering low cost.

10kV

aXxfEcs
Distribution Transformer
Area Power Distribution 0.4kV

NTQS81

|

NTQS81 NTQS81 NTQS81 NTQS81

12 /NTQS81

SXEBARBEEK, BRERFE R MEANTQS81EENTQS IR ERIGHIAKIVE:

Distribution in transformer areas uses the NTQS81 device under conditions such as long transmission distances and

MNARA= Application

concentrated users. Waveform diagram of the NTQS81 device before commissioning:

NTQS81E ERIT/RATK I E:

Waveform diagram of the NTQS81 device after commissioning:
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vl

FZE Selection Scheme

1%

AESEE

RERE BEAR
. Voltage
Equipment : Governance
, Regulation
Capacity Method Method
Range
NTQS81-30-0.4 30kVA ‘ . .
PO E &5/ 2%
NTQS81-60-0.4 60kVA ot aE
NTQS81-90-0.4 90kVA Installation on  Centralized /
Poles Governance
NTQS81-150-0.4 150kVA
NTQS81-10-0.22 10kVA “40%~30%  poheRgEHT -
B Bt S AN 2
NTQS81-20-0.22 20kVA = h#% ;EKEPEF )RR
Installation on N=pic
NTQS81-30-0.22 30kVA Outdoor Utility  Centralized /
2 220V _ Rt
NTOS81.40-0.22 AOKVA Poles or Wall Distributed
Mounted Governance
NTQS81-50-0.22 50kVA Installation
4 ) 5
\ h W%/

PRECISION IN DETAIL

r 2 &
*E e ,?Ff’{!"L
il 4 w1 T
AT — al
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