


Smart Grid Overview





NARI focused on EEAC algorithm 

and completed multiple power grid 

stability control systems on provincial 

level throughout the whole country, 

providing system-level protection for 

the operation of power grids.

NARI’s WARMAP system 

(W ide  A rea  Mon i to r i ng  Ana lys i s 

Protection-control) was put into real 

operation at multiple provincial power 

g r id  compan ies ,  p rov id ing  co re 

protection for the power grids.
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NARI provided the turnkey solution for 

the safety and stability control in UHVDC 

transmission projects of SGCC.
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Main Business Scope

 ■ Quantitative analysis of power grid safety and 

stability

 ■ Integrated defense of power grid safety and 

stability

 ■ Real-time control of power grid safety and 

stability

 ■ Smart control of large-capacity new energy 

integration

 ■ Monitoring and control on electric power 

quality

 ■ Experimental verification of control on power 

grid safety and stability

Company Profile

Integrated with “scientific research & 

development, consultation services and 

engineering equipment”, NARI Group 

specializes in the field of stability control 

technologies for power grid. It is the only 

one provider that can offer “system 

solutions” in the field of stability control 

technologies for power grid over the 

world.



Power Grid Stability Coordinated Control System

Solutions

Introduction

This is an online self-adaptive integrated 

defense system for stability of electric 

power system space-time coordination 

developed on the basis of WARMAP and 

power grid safety & stability control units.

Functions

Business Values

 ● Data acquisition: Acquire and process the 

real-time status information about the electric 

power system to provide the data sources 

for subsequent safety & stability analysis and 

control;

 ● Analysis and early warning: Follow real-
time operating conditions of the power grid, 
quantitatively evaluate the safety and stability 
margins under the potential faults in power grid 
and then make early warning;

 ● S ta r t-up o f  con t ro l  dec is ion :  P rov ide 

suggested decisions eliminating hidden 

danger and improving power grid transmission 

capability for the dispatchers and operators 

in case the system becomes unsafe or may 

potentially become unsafe;

 ● Real-time control: Use safety & stability control 

units to acquire control terminal information 

in real time as the basis for the analysis, early 

warning and control strategy, and also to 

accept the emergency control online decision 

to complete the real-time closed loop control 

on the power grid safety and stability;

 ● Dispatching Schedule checking: Complete 

yearly/monthly/daily/ultra-short planned 

evaluation of safety and economy, and then 

give the planned adjustment suggestions;

 ● Offline research: Provide convenient and 

reliable offline analysis tools of power grid 

safety and stabil i ty for the dispatchers, 

operators, planners and administrators in the 

power grid.

 ● Complete real-time dynamic monitoring on 

power grid safety and stability; real-time 

evaluation and early warning for static, transient 

and dynamic safety and stability of the power 

grid; calculation of control strategies in case of 

unsafe power grid or potentially unsafe power 

grid; and online closed loop control on power 

grid emergency control strategies.

 ● Complete safety checking and economic 

evaluation on dispatching plans as well as the 

auxiliary decision suggestions for providing 

technical support to prevent power grid from 

overstepping its safety and stability ranges in 

advance.

 ● Provide convenient and reliable analysis 

and research tools for power grid safety and 

stability.
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Power Assurance System for Enterprise

Introduction

“ p o w e r  a s s u r a n c e  s y s t e m  f o r 

enterprise” is integrated with multi-

functions such as power grid consultation, 

analysis, monitoring, governance, energy 

saving and control in one piece, which 

aims at providing overall solutions to 

assure the safe, reliable and green 

operation of power grids for enterprise 

users. It mainly includes:

 ● Consultation and training on power grid 

operating state and existing hidden danger

 ● Modeling and simulation analysis for power 

grid

 ● Installation of power consumption and energy-

saving units in the power grid

 ● Planning or optimization of user power grid 

improvement programs
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Functions

●   Analysis of electric power system ●   Monitoring of electric power system

Model an electric power system based 
on the power grid structure of studied 
object, and then carry out corresponding 
static safety analysis and transient stability 
calculation & analysis to identify a system 
scheme for the power grid safety and 
stability.

Monitor the operating information of electric 
values about the enterprise power grids 
in real time, such as voltage and current 
etc, laying the foundation for analyzing and 
evaluating the whole power grid and the 
load.

Master monitoring system 
in enterprise grid

Analysis 
Software

Monitoring Network
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●   Enterprise power integrated 

monitoring unit

●   Electric power quality governance 

and energy saving

●   Early warning and control of 

power grid safety and stability

This kind of unit normally takes samples online 
on high speed over a long period of time. The 
monitoring indexes includes multiple power 
quality parameters, such as voltage, current, 
frequency, active (reactive) power, power 
factor, imbalance of three-phase voltage, 
voltage fluctuation & flicker, and harmonic, etc.

Summarize and add up the electric energy 
monitoring data uploaded by the enterprise 
power integrated monitoring unit, and also 
analyze the power grid. Then, make a high-
level analysis on power consumption with 
the conditions of devices considered to find 
out the reasons of power consumption and 
that may cause the power quality problems, 
and then to specify the energy saving 
and governance measures, providing a 
set of unit configuration parameters and 
installing corresponding energy saving and 
governance devices.

In order to improve the capability of power 
grid to resist the accident impact, minimize 
the impact of faults on the power grid 
structure and production and eliminate 
accidents of stability disruption, the large-
scale power grid safety early warning 
and stability control system for industrial 
and mining enterprises is designed and 
constructed in the light of the conclusion 
from the analysis on power grid safety and 
stability.
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Products

Quantitative Analysis and Optimization Control Software 
for Electric Power System Safety and Stability

Introduction

Based on EEAC quantification theory, this 

software can fully and rapidly quantitatively 

evaluate the transient safety and stability of 

power angle, voltage and frequency as well 

as the dynamic damping safety in the power 

grid. In addition, it also can analyze the static 

safety, static voltage stability, medium-term 

voltage stability and small disturbance stability, 

automatically calculate the emergency control 

optimization strategy on the second defense 

line, and optimize and set the low-frequency 

low-voltage load shedding parameters.

Characteristics

 ● Techniques of multi-period DAE multi-

variable integer programming optimization 

and sensitivity analysis on transient 

frequency & voltage safety margin are 

adopted, which considers the probability 

of operation mode occurrence, probability 

of fault occurrence and the discrete cost 

characteristics of load shedding, thus 

optimizing and setting the low-frequency 

low-voltage load shedding parameters.

Parameters

 ● Scale of power grid: 20,000 AC nodes, 100 DC 

nodes, 30,000 power lines/transformers, and 

3,000 power generators

 ● Completely compatible with all models and 

failure modes of BPA program

 ● Emergency control strategy optimization 

considering control measure costs of generator 

shedding and load shedding

 ● Optimization and setting of low-frequency 

low-voltage load shedding considering the 

probability of operation mode occurrence, 

probability of fault occurrence and the discrete 

cost of load shedding

 ● Provide self-defined excitation system and 

PSS model

 ● Provide self-defined controllable series 

compensator model

 ● Provide specific DC control system model

 ● Terminate time domain simulation in advance
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WARMAP

Introduction

This system is integrated with EMS, WAMS, 

AVC/AGC and safety & stability control 

system to achieve the comprehensive 

coordination among multiple control system 

functions including real-time early warning, 

online auxiliary decision-making & preventive 

control, and integrated coordinated control.

Parameters

 ● Improve safe and stable operation management 

level of the power grid

 ● Tap power transmission potential and improve 

the capability of power grid to respond to the 

complicated faults

 ● Develop early warning and coordinated control 

abilities to prevent disastrous accidents of 

power grid.
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Characteristics

 ● Stability quantitative analysis technique 

based on specific model simulation
 ● Integrated quantitative evaluation 

technique for transient, dynamic and 

static safety and stability
 ● Preventive control optimization decision 

technique for safety and stability
 ● Online optimization decision-making 

and strategy online refresh techniques for 

emergency control

 ● Online additional control technique for 

continual failure and cascading failure
 ● High-speed cluster calculation platform 

with automatic domain division function
 ● Wide-area data platform integrated 

with stable, dynamic and transient 

information together
 ● Analysis and auxiliary decision-making 

platform for dispatching preplan safety 

and stability integrated with online system
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SSP-500 real-time control products 
for power grid safety and stability 

Introduction

SSP-500 real-time security and stability 

control device depend on SSP smart 

system protection platform, provided with 

different models such as frequency & voltage 

emergency control, out-of-step separation, 

power oscillation separation, automatic 

switch device of standby power supply and 

emergency control for security & stability. This 

series incorporates different demands from 

traditional substations to smart substations, 

and strengthens the interaction with the 

dispatching centers.

Characteristics

 ● Free combination of fully smart modules 

to be adaptive to various configuration 

modes
 ● Unified software platform support to be 

able to interconnect to D5000 system
 ● Support "unattended substations", 

realizing the maintenance at source end 

from device strategies to dispatching 

centers based on device bodies

Main Indexes

 ● AC sampling scale: three-phase voltage and 

three-phase current of 36-circuit line ,216 

AC signal

 ● DC 4-20mA sampling scale: 48 DC signal 

 ● Communication interface quantity (E1 interface 

or optical fiber direct link interface): 48 ports

 ● Electric Ethernet interface: 4 ports

 ● Optic Ethernet interface: 100 ports

 ● Integrated operating time of the local device: 

≤30ms

 ● Automat ic  moni tor ing on device 

operating state, and guided diagnosis 

of abnormal states
 ● Good upgrad ing and ex tens ion 

performance, i.e. flexibly upgrading 

to meet the requirements of new 

technologies and new standards
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SCS-600 digital stability control device

Introduction

SCS-600 digital stability control device 

is a kind of security and stability device 

developed to meet the security and stability 

control demand of smart substation. It can be 

compatible with the digital interfaces of smart 

substation and also be accessed with the 

information of unified data platform.

Characteristics

 ● Use multi-core processor to achieve the 

Ethernet real-time data exchange
 ● Rapid electric quantity algorithm based 

on hardware modules
 ● 20 lines (or main transformers and units) 

are sampled and processed by one 

single chassis at the same time
 ● Sampling unit complies with IEC61850-

9-1 or 9-2 protocols
 ● Support the sending and reception of 

GOOSE message, and also compatible 

with input and output of hard contacts

Main Indexes

 ● Electric measurement precisions: voltage 

±0.2%, current ±0.5% and power ±1.0%

 ● Start-up time of break variable in faulty state: 

5-10ms

 ● Time of determination on line fault trip: ＋10ms 

for detecting trip signal

 ● Time of determination on line no-fault trip: 

≤20ms

 ● Time for device to find out and determine the 

control strategy: ＜10ms

 ● Integrated operating time of the local device: 

generally ＜40ms

 ● Remote signal transmission time: depending on 

channel type and communication transmission 

rate; ≤5ms under 2Mbps communication mode
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SCS-500E distributed safety 
& stability control device

Introduction

After the power grid has undergone large 

disturbance motions, this kind of device 

can take emergency control measures and 

correction control measures.

Characteristics

 ● The device is structured in a distributed 

master-slave mode system, which means 

it can be arranged together as a whole, or 

it can also be arranged in small chambers
 ● 16-bit AD sampling
 ● Operating record of constant value 

modification
 ● 10.4'' industrial large color Chinese LCD

Parameters

 ● Every time the data exchange time between 

two stations is less than 3ms in case the high-

speed synchronous data network interface is 

used

 ● Electric measurement precisions: voltage 

±0.5%, current ±0.5% and power ±1.0%, 

frequency ±0.01Hz and angle 0.5 degree

 ● Start-up time of break variable in faulty state: 

5-10ms

 ● Time of determination on line fault trip: ≤10ms

 ● Time of determination on line no-fault trip: 

≤20ms

 ● Time for device to find out and determine the 

control strategy: ＜10ms

 ● Operation time for the whole group of local 

devices: ＜30ms; Operation time for whole 

group of safety and stability system: <100ms
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SCS-200A low-frequency low-voltage 
load shedding device

Introduction

This product has high-precision sampling 

capability, high-performance computation 

capability, multiple inputs & outputs, abundant 

communication interfaces and friendly 

human-machine interfaces, which all can 

meet the application demand of third defense 

line in the electric power system.

Functions

 ● Measure the bus voltage, frequency and 

change rates of voltage and frequency at 

the installation place of the device
 ● It can be used in low-frequency splitting 

and low-voltage splitting
 ● It is equipped with multi-functions such 

as event recording, data recording, 

self-inspection, print-out and abnormal 

warning, etc
 ● Timing function for software timing and 

GPS pulse timing

Parameters

 ● Voltage measurement error ≤±0.5% (0.2-

1.2UN, frequency 49-51Hz)

 ● Relative error of AC RMS current measurement 

≤±0.5％ (0.1-1.5IN)

 ● Relative error of active power measurement 

≤±1 ％ (0.2-1.2UN;0.1-1.5IN;50Hz)

 ● Frequency measurement error ≤±0.01Hz 

(45-55Hz)
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WPSCS-1000 wind farm active 
power smart control system

Introduction

This system is mainly to solve the technical 

problems about the overall real-time control 

on multiple cluster wind farms. It dynamically 

calculates the maximum admissible wind 

power capacity of the power grid, and then 

follows the change of admitting capacity, 

current output of each wind farm and output 

adding request proposed by the wind farm 

to optimize the resource configuration to the 

greatest extent on the premise of assuring the 

power grid safety. In addition, it also issues 

the strategy tables online in real time to carry 

out real-time strategy control.

Functions

 ● Replace the traditional manual control 

mode on wind farm by the dispatchers to 

implement smart control
 ● Embodying openness, fairness and 

fair competition, it assures that every 

wind farm can fairly obtain the power 

generation plan, and various kinds of 

system information are mutually open to 

each other and sufficiently disclosed
 ● Joint control on wind power and thermal 

power: First assure the wind power output, 

and when the channel is blocked due to 

large wind power generation, the thermal 

power output is reduced; otherwise it will 

increase
 ● Complete closed loop control with wind 

farm centralized control system; Reduce 

the operation workload of operators in the 

wind farm and relieve the damages to the 

wind turbines
 ● Complete the closed loop control with 

distributed control system for thermal 

power units.
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SCS-260 electric power quality 
monitoring device

Introduction

SCS-260 electric power quality monitoring 

device is developed to meet the need of 

online monitoring over the power quality of 

power grid, with multiple communication 

interfaces provided. It supports the 

background software to set up the electric 

power quality monitoring network and power 

grid power quality data center.

Characteristics

 ● Half 4U structure, easy to be transported 

and installed
 ● 3.5in. color LCD to display the waveform 

and electric power quality data in real 

time
 ● Built-in large-capacity storage trip which 

can at least save one month of electric 

power quality events online
 ● Provided with multiple electric power 

quality event monitoring mechanisms 

such as external triggering, constant 

value setting or online setting, etc.
 ● Complete functions such as GPS timing 

and network synchronous acquisition, etc
 ● Provided with abundant communication 

in ter faces such as RS-485 and 

Ethernet, etc
 ● Comply with IEC61850 interface protocol.

Technical Indexes

 ● It can monitor and record such electric 

power quality events as voltage deviation, 

frequency deviation, three-phase imbalance, 

negative sequence current, harmonic, flicker, 

voltage fluctuation, voltage swell, short-time 

interruption, etc.

 ● 2 lines of current and voltage are acquired at 

the same time

 ● Equipped with real-time waveform and electric 

power quality data display function

 ● Provided with 2 ways of RS-232 communication 

interfaces and 3 ways of RS-485 communication 

interfaces

 ● Support GPS timing of second pulse, minute 

pulse and B code modes



This project had an estimated overall installed capacity of about 20 million 

KW (exceeding the overall installed capacity of Three Gorges Dam), and 

the power grid safety and stability pattern was calculated for the cascade 

hydropower stations in 7-level basin including Myitsone, Chipwi, Uto, Pisa, 

Grump, Yenan and Lasa.

This is the first time to expand the interference factor range from the inside of 

electric power system to the natural environment, which means to extend the 

single failure risk of warning objective to clustering and cascading failure risk, 

and also expand the range of optimization & decision-making support for 

coordinated control from the normal power grid operation environment to the 

extreme disastrous environment.

This system is the first smart control system for large-scale wind power grid 

connection in China. Its operation actively promoted the clustering wind 

power grid connection in Gansu Province, enabling the overall benefit of 

each wind farm to increase by 14%.

This converted the traditional preplan-type safety defense strategy into an 

active safety defense strategy, avoiding the risk of electric power disasters 

evolved from accidental failures.

This completed the integrated defense of space-time coordination and 

optimization for Southern power grid safety and stability, updating the 

traditional preplan-type safety defense strategy to an active safety defense 

strategy and thus fully utilizing the transmission capability to avoid the risk of 

electric power disasters evolved from accidental failures.

Typical Performance

Research on Power Supply Network 

Stability Characteristics in Burma’s 

Irrawaddy River Hydropower Project

Smart Defense System for Power Grid 

Safety and Stability (Self-adaptive to 

External Environment)

Jiuquan Jiayuguan Wind Farm Active 

Power Smart Control System

Real-time Risk Pre-control and 

Auxiliary Decision-making System for 

Provincial Power Grid

Integrated defense of power grid safety 

and stability for Southern Power Grid

Quantitative analysis of power grid 

safety and stability

Integrated defense of power grid safety 

and stability

Smart control of large-capacity new 

energy integration
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First to implement no-polar modulation by means of analog quantity control 

on the DC transmission power

First to use the algorithm integrated with the control mode of DC control 

system to calculate the power loss under DC failure condition

First to implement the stability control strategy under DC island operating 

mode

This is the first ±660kV DC transmission project, i.e. the State “West-

east Power Transmission” Project. This ±660kV Yindong DC Transmission 

Project Shandong Safety and Stability Control System covered almost 50 

stations in total, with all their devices fully covering all 220kV station points in 

Shandong Province.

This project aims at solving the stability problem caused by the long-

chain grid structure after Xinjiang power grid has been interconnected with 

Northwest main power grid, which assures the development of wind power 

resources in Hexi Corridor and the economic construction in Xinjiang district.

±800kV Jinsu DC Sending End Power 

Grid Safety and Stability Control System

±660kV Yindong DC Transmission 

Project Shandong Safety and Stability 

Control System

Northwest-to-Xinjiang Interconnection 

Project Hexi Area Safety and Stability 

Control System

Real-time control of power grid safety 

and stability
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International Business

Global Market of  NARI's  Products

Overseas Offices & Subsidiaries

Albania

Belarus

Italy

Algeria

Mali

Gabon
Congo

Angola
Zambia

South Africa

Uganda

Cote D‘ivoire
Togo

Canada

Cuba

Belize
Guatemala

Costa Rica

Peru

Chile

Argentina

Venezuela
Colombia

Ecuador

Antigua

Ghana

Equatorial Guinea
Cameroon

Central African Rep

Democratic Republic of the Congo

Switzerland
Germany

Netherlands
United Kingdom

Belgium Ukraine

Nigeria

America

Brazil
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Industry Development
As the leader of Chinese power industry, NARI is supporting its customer and cooperative partners by 
furnishing them with cutting-edge technologies and innovative solutions. Nowadays, NARI has formed a 
pattern which brings out over 300 high-tech products with intellectual property that come in over 30 series, 
delivering its products and services to more than 60 countries and regions. It also has established 12 
overseas offices and subsidiaries in the Philippines, Saudi Arabia, Brazil, Thailand, Ukraine and ect..

Russia

Mongolia

DPRK
ROK

Vietnam
Philippines

Indonesia

Laos

Cambodia

Malaysia
Singapore

Brunei

East Timor

Australia

Papua New Guinea

Fiji

MyanmarBangladesh
NepalPakistan

Tajikistan
Kirghizstan

Uzbekistan
Turkmenistan

Azerbaijan

Jordan Iraq

Bahrain

Oman
Yemen

Ethiopia

Syria
TurkeyAlbania

Belarus

Zambia

Mozambique

South Africa

Uganda

Central African Rep

Democratic Republic of the Congo

Kazakhstan

Sri Lanka

ThailandIndia

Ukraine

Saudi Arabia

Kenya

JapanChina
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Add: No.19 Chengxin Avenue, Nanjing, China

Tel:+86-025-81095065

Fax:+86-025-81095059

E-mail: nari-int@sgepri.sgcc.com.cn

Website:http://www.narigroup.com


