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Nuclear Power Plant Full-scope Simulator
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China Nuclear Power (Beijing) Simulation Technology Co.,Ltd
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The nuclear power plant full-scope simulator is 1:1 simulated with reference to the actual nuclear power plant main control room, and
is comprised of the simulation control room, simulation computer system and instructor station system. It can simulate the changes
of various operating parameters and equipment states in the operation process of the nuclear power plant, as well as all kinds of
actual or assumed transient and accident conditions. Therefore the requirements of nuclear power plant operator training and license
examination was met, supporting the emergency exercises for plant.

The product main performance has reached or exceeded the industrial standard worldwide, and the related achievements have won
many national achievement awards.
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Adopt universally recognized optimal estimation analysis program to establish reactor and primary-
loop simulation model;

Highly Integrated simulation platform with model online modification capabilities;

Insert single or combined equipment malfunctions any time during simulator operation;

Varity of simulator control modes including graphs and lists;

Many simulation operation modes including real-time, fast, slow and step modes;

Abundant simulation functions including freeze, snap, and backtrack;

The Virtual stimulation approach is used for the simulation of safety and non- Safety DCS system.
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Technical Specification

2R B ERIN

Nuclear Power Plant Full-scope Simulator

Ningde NPP Units #1/#2 FSS

Ningde NPP Units #3/#4 FSS
Yangjiang NPP Units #1/#2 FSS
Yangjiang NPP Units #3/#4 FSS
Yangjiang NPP Units #5/#6 FSS
Fangchenggang NPP Units #1/#2 FSS
Fangchenggang NPP Units #3/#4 FSS
Hongyanhe NPP Units #5/#6 FSS
Shidaowan NPP FSS

Lufeng NPP Units #1/#2 FSS

EERARIER fTlliRE (NB/T 20015-2010)
main technological indexes Industry standard(NB/T 20015-2010)

FESHIRE <1% ~ 2%,
EENSENRE <10%.

The main parameter error is <1% to 2%, and
the auxiliary parameter error is <10%.

0 ~ 25% EKF

Steady state

S EiE A KA ETER) .

0 to 15% power levels SHEEEAER .

AIELHITRIRZ .

REF B SLFREB —,
(NS Gh7r The acceptance criteria are the same as those of
1&ll types of running transient actual power plant commissioning tests.

The changing trend of parameters is the same.
Simulate execution rules.

Alarm and automatic response are consistent with
the actual power plant.

e IV BB
III&IV types of running transient

SEMES TR RISEH 25 2EHIS

Abnormal and accident conditions 25 types of accidents should be realized

FERRIARIETR

Product performance

FESHIRE <1%, HE) <3%

The main parameter error <1%, auxiliary error <3%

FTESHNRE <1 ~ <%, tHB) <5%

The main parameter error is <1% to <2%, auxiliary <5%

FESHERE <10%, BPUEERIRSEIRZE <10%.

The main parameter value error <10%, the peak time error <10%.

FESHERE <20%. HIUEERIBIEIRZE <20%.

Main parameter value error <20%.Peak time error <20% .

I e I IVERTOR, SBMEM. SHREHE
60041, FrEREHEEHRHIE,

Conditions ass I, II, Il 'and 1V, accident superposition. The
about 6
common malfunctions.
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Engineering Simulator of Nuclear Power Plant
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The engineering simulator of nuclear power plant is utilized for simulating and analyzing the normal, abnormal
operation and accident process of the nuclear power plant. It can be used for design verification of nuclear
power plant process system, electrical system, instrument and control system, verification and optimization of
plant operation procedures, layout of main control room and man-machine interface, , and study of human
engineering factors, etc.

The engineering simulator adopts a mature simulation platform and integrates the international advanced level
of engineering computing software, which provides a reliable test environment for design verification, and has
a verification process management tool, which can manage the documents and data in the verification process
unify, and the automatic import of the supporting design data can quickly be carried out. Quick response to data
update in design phase facilitates the design validation work effectively and effectively.
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Product Features

® XAWRINNIREGE ST FEIL R MR — AR T K D ERER
® SE—MMUPEFS, HIEESRITELENEE
¢ EHSHINIEREENFESIIRES SRR
® JNMFERITHUEB RN ERE, BESERRINILARSSFENREREE, BHEEES
® ZiESiEHEIRR LR ERE, BEETESER—HI0ZEMES)
® Adopt universally recognized optimal estimation analysis program to establish reactor and primary-
loop simulation model;
® Highly Integrated simulation platform with model online modification capabilities;

® Provide platform functions and management functions required for design verification;

® MMIdesign data automatically converted into simulation model, with the same appearance as well
as dynamic and interactive features, with high fidelity;

® logic and control data are automatically converted into simulation models with complete and
accurate logic and control.

®
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Product Picture
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Simulation Precision
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Engineering Simulator of Nuclear Power Plant

FEIRATEIR

Main Technical Specifications

PRI AR S AR

Product Data

25 ~ 100% IHhEKFE
— 25 ~ 100% power level
SRIE T

FETEIRE <+ 1%, HWHTE <+3%
Key variable error <+1%, Auxiliary variable error <+3%

Steady-state operation

0 ~ 25% TNZIKFE

0 ~ 25% power level

FETEIRE <+2%, WEHTE <+5%
Key variable error <+2%, Auxiliary variable error <+5%

Ses—

e I« Il running transient
BIETT

FETEIRE <+10%, HUUEERIRTEIRZE <+10%

Key variable error <+10%, Peak time error <+10%

Transient operation _ NP
=. MUEETHS
Il IV running transient

BB, REMBI RN SR

Consistent trend, alarm and automatic response consistent with design.
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Performance

o EEREEZEHOETEIIEFELINL
o ER—STIEBHEN

® ACPR50S/NEUETR2{HEN]

® CIADSIEHENINE

Full Scope Verification Simulator for Nuclear and Radiation Safety Center
HPR1000 Engineering Simulator
ACPR50S SMR Engineering Simulator

CIADS Engineering Simulator Project
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NPP accident analysis simulator is based on the NPP accident analysis training courses. The simulator consists
of three sections: simulation system, dynamic graphics and accident analysis system. The simulation system can
simulate the changes of various operating parameters and equipment running states in the operation process of
nuclear power plant, and the simulation ability can cover the normal operation, transient condition and design
base accident. The dynamic display system is developed with Unity3D. It can vividly demonstrate the changing
process of NPP parameters under all kinds of accident conditions. The analysis displays will contain important
information related to various accident conditions, important equipment operation and so on. The simulator can
vividly display the evolution process of the accident to the trainee, in order to strengthen its understanding of the
accident principle and accident regulation, and make them understand the inner connection between the key
operation and the accident development in the accident process.
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Product Features

ERETBTESEEIC AT E B~ @
RAWRZINFIATIK DR — BRI T IKORE
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The first domestic simulator product based on accident theory analysis

Adopt the universally thermal hydraulic analysis tools to establish the primary loop thermal hydraulic model

® To provide professional accident analysis modules, access and comparison to accident related important
parameters, curve trend

® The professional real time display of the accident phenomenon

® Extensibility. New functions can be added by modifying the model and display

® Adopt modular structure. It is easily to be applied in different types of reactors
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It can effectively analyze and validate all of the operation conditions and evolution processes by continuous simulation
of the operation condition from the normal condition to design basis accident condition, and then to severe accident
condition; Correspondingly, it can provide the severe accident operators training, severe accident management guidelines
verification, accident analysis and emergency drilling, etc,, to meet the requirements about severe accident response
training, accident mitigation research, verification and so on concerned by the NPP and design research institutions.
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Product Features

WE & B EHRAIREZAB LT EEHIEIIL

FERBE BRI ERE NEIRITE

KA FR NN RIEEE DR TR N — IR T K DREY

AR AIMELCOR2 N1 EEH O TIEFE 7 B HHIRE

SSIER DR EIF &S5 T E T EASELR U AR EREIBRI B stk
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cEENZETE, HIEEEEXESINEE

The first Severe Accident Simulation for large NPPs developed in China

Meet requirements of both domestic and international Severe Accident Simulation standards

Adopt universally recognized optimal estimation program to establish reactor and primary thermal hydraulics
modeling

Engineering codes recognized by the industry, such as MELCOR2.1, are utilized to establish the simulation model of
the severe accident

Realize the continuous simulation and automatic switch between different simulation stages and models

Severe accident phenomena 2D/3D real time animation display

Graphics-based modeling tools with on-line modification functions

VRRHERE
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Fuel temperature
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Product Picture "l"W“l'
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Any simulated variable can be observed with trends and tabular displays for analyzing

model response. Examples below show trends from a PWR LBLOCA.

FEE SIS

Severe Accident Simulation

REheE

R, BRSNS SRS

Fuel temperature Productive, removed and remainder hydrogen mass

EEHan

SRR

Core melt temperature
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Projects
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I ERRIEBIZER #3. WAL —S2BEELWIRE

TIZEBH#3 . ASHIAMESHIRUL

B [Fensme

Mad Time 202343 Clock Time 022215

Full-scope verification simulator for Nuclear and Radiation Safety Center

WORE

Leak flow

T = E T L

HESHER

Core parameters display

=HTR
3D display

NPP Full-scope Severe Accident Simulation Platform, R&D project funded by National Energy Administration

Fangchenggang NPP Unit 3&4 HPR1000 FSS Project
Ningde NPP Unit 3&4 Severe Accident Simulator Project
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Technical Specifications Product Parameter

AEIE TR E

The number of simulator instances that can run at the same time

ATRFEINLREE REEA37HF 100 4
The number of terminals used for training The system supports 100 terminals accessing.

(BB AT E)

Response time of simple instruction

EZ4EriE <3s
Response time of complex instruction
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Projects
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AL HAXFCPR1000ZBIFER S

FALB DA FRIEEUNINE

EBIIARZREELNINE

T000MW PWR nuclear power plant web-based generic simulator for Nanjing Institute of Technology
Experimental teaching system of virtual simulation for Shenzhen University

CPR1000 nuclear power plant simulation system for North China Electric Power University

Nuclear Power Virtual Reality Simulation Platform for NORTHEAST ELECTRIC POWER University

PWR Theoretical Simulator for Xiamen University
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( Browser/Server ) B0, 2R TESEIWIOMINGESS, MERE, 8. HRBERERATE, =215 I7nit.
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The web-based simulator has been developed by combining internet technology and traditional simulator technologies. By using
the browser, user can carry out the basic principle of nuclear power operation, the operation and maintenance of nuclear power
plant and other training course on the internet with the web based simulator. With the B/S (Browser/Server) training mode, , user can
conveniently carry out training and self-learning at any time users will not be restricted by the training site, resources of computers and
instructors, as long as they have access to Internet.

&5 INRE

Traditional Functions

Bl PR E RIS I RUAFHE G U DIRE TARSABE MBI T, (SRS EN SR P LURB RIS TR FEIL .

The traditional simulator functions, such as operator station and instructor station, are seamlessly transplant to web-based simulator,
so the user can operate the simulator in the customary way by using browser.

0 BERULINEE: EEERSRE, BBEE, IRE, H ® Operator station functions: HMI display and operation, trend view, alarm,
. log and so on.

© HUERIEIRE: RIMTURSIESI, ICEH, Fitth. &=

BF, m=%.

@® Instructor station functions: Simulator mode control, IC control, RF/MF
operation, scenario and other simulator control functions.

EHEINRE

Management Function
MERINANEREINNEEER 2 —, MR T EARRNTENEIENRE.

One of the important differences between web-based simulator and traditional simulator is that web-based simulator provides a fully
integrated management functions.

0 NTBEFREENHFESREGRK, LNHASEEE ® In order to realize the integration of educational information management,
By, BMTHAPSE, S2ATE, BEeE it provides the functions of user management, user group management,

course management, operator super\/ise and performance management.

Py N S YEESTHASTHAD . i :
FREE. MAEESIRE. ® It provides group management to enable multiple trainees to operate and

© ATEMELEANFRERE—MELINSLE) EHTIRE learn on a same simulator instance.
=3, REHEREETEEE. ® Role management is used for the security design of role-based access

control, and then assigns different privileges to different roles according to
the character of the roles.

o BFmenaEiNgeirt, RMIASHEX, A8
T TR, AT 5o ERvRIE.

BreFTRE
Intelligent Tutoring Function

BERHFRESHTERBURIESERA T, FRAERHFRUIBH TEEEY, RESEREZINEE

R

The intelligent tutoring function makes trainees to learn independently with the help of intelligent courseware instead of

guidance of instructors, and achieve the same effect as classroom.

© ERHFEDHNLR. IBVIEFE=MMER, FEESXH
HIESERIEETE.
EESHENA. B SRS SRS

il
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Product Features

Intelligent tutoring function includes three modes: testing,
prompting and teaching. The difficulties of help information
are different under different modes.

Help information supports text, image, audio, video and
other multimedia formats.

® EESMINR, . BHERE], SR YLBEIEIRERMESELITIHTHS, B8, F3, ¥

T EIWIERTE, RARS T EIUAIERRER.

o THEIEIEE, TLEERFNER, Bk, BRIEIBREER, RERIWASREERES TS

EIEIEE.

® EBRERHFRE, BIBPEISMINRR, FHERNIT ST, BTRIREFINZEIER, = TH

P SIMERE DN,

o FEkKI, BEBESIINGE, ETHREEMNEEIAYER.

o JEMR, REEUEWIT, RIRJEBINHHITEE .

o PR, RFEEFIRSHR LAMINEN, BIRSSFrERRIRESE

® With the ability of distributed deployment, web-based simulator is not restricted by the training site and time. Users
can use it at anytime and anywhere to teach, manage and study. It expands the use range of the simulator, and

improves the use efficiency of the simulator.

® With the management function, user can manage login of users, courseware development, learning situation of the

users, and so on.

® The intelligent tutoring function assists users to learn a variety of knowledge points, and provides scoring function
which helps to feedback the learning situation of the users, and improves the efficiency and interest of the users.

® Web-based simulator features a user friendly interface with navigation function, and is easy to use for users.

® [t has the advantage of strong expandability. New functions can be added just by changing web pages.

® [tis convenientin maintenance. Only updating the web pages and controls on the server can synchronize all users.
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IS, SIREIRRSEIIAIGZER AINEREMFIRIEIRE TaTRe, BREE.

Virtual Reality (VR) take use of computer technology, simulation technology and sensor technology to simulate the real environment
and generate a three-dimensional (3D) virtual scene, users can interact with virtual objects through 3D devices, the same feelings
and experience of the real environment can be achieved. Because of the particularity of nuclear power plant, it is difficult to enter the
nuclear power plant for teaching, propaganda and training. Virtual Reality of nuclear power plants provide the possibility to interact
with plant objects in virtual environment through peripherals.

RSP ER R EE BB T IEE

Nuclear Power Plant VR System Functions

® ZFBIhEN; @® Plant/Internal Roaming

0 [IEESk @® Emergency Drills

o HaetE)l @ Skilling training

o ElaE @ Virtual Maintenance

® ZitIE. IHMERIUHEEIIL @ Design verification, evaluation and field activity planning
© ANATIEHRFLIIIE @ Research and verification of human factor engineering
@

FE AR R

Product Features

o SHMETSEHER

0 EEFZE BHEZREERE

o ﬁmyﬂiﬁlxé

0 HEANKRE (MEFIOMRAKRXIFAIEERE )

® AAMBERSIE, BITFR

o ¥ E, SEINIEEERS *HTBD%,_\

0 YiEEMEHAIN, RH. ZBE. ZKER

The 3D model data from design data, which is high fidelity for the real environment
Main plant building and important equipment are included

Setting the scene in multiple perspectives

Scene hot settings

The mature rendering engine, and runs smoothly

The extensible, can connect to simulation machine and visually display 3D state

Support a variety of publishing methods, desktop, multi-channel, stereodisplay

e RIS AR S

Nuclear Power Plant VR System

@«
P RER

Product picture

@® ® NNP Roaming System for exhibition room in the CGN

HER V5

~IQ Building

Projects @® Nuclear Power Plant VR System for Xi'an Jiaotong
University

P KB ERT IS EINE IS
PR RIEAR A EIIShEF eI E
R TRRATRFEG R T F R MR M ER ST AIE

¢ ® ATF simulation system for CNPRI
]
o

2 i
® CAP1400EEERIRRILEEHIINE ® Ningde NPP Virtual Reality Project
o
([

® CAP1400 Main Control room And Key Equipment

Virtual Reality Project

TS EIUIISEINE ® Nuclear Power Virtual Reality Simulation Laboratory
A U SR A RS for SHENZHEN University
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CNPSC has operation and maintenance support department, Established a professional
team of simulation operation and maintenance service. CNPSC are committed to
providing professional technical support and operation service for the operators or

owners of NPP. For the FSS and the auxiliary system, our service covers hardware TR
DCS

software and interface system.

(D)
BRARSAE

Technical service content

LR

Intensive maintenance
LABAL . Re iR M A FR—RMIEIMNIE TP AR S, EEURER
ST RENER, BHERF RS NEK.

With professional and systematic service, we provide users with technical support for
the operation and maintenance of simulator, which can effectively guarantee the high
availability of the simulator and meet the requirement of cost reduction and efficiency

increase.

o BN HBHPRARTRE @ Daily maintenance technical support

o BN EXKIENNZISiEE @ Major fault diagnosis and repair

o BHINLEFIG LR @ System preventive maintenance
SRR SS

Simulator update service

BN AR EIELR R RIEEA—EIE A, RIEARCERERINEEESSENATRENSE—, HRIRH
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Including data consistency of hardware and software PDSX{HE
update, ensure the simulator main control room is ll ATPIZRFHIR ll
RUEEDE RHIHRIF 3 » NCVECE7 S RS PIEBEERL
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providing effective support for daily training and test ' 1E VDCSFH% ' :
for operator. The update can carried out with the I TG HIEF '
BRI o e

MitlmzE vi
commercial operation and refueling process of the

height consistent with the reference unit. Also can

reference unit, or follow major changes.
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FSS Operation and Maintenance Services

BN SUERRSS

Reform and Optimization
Rt PRI INEE R I RERFEHR RIS, EHARMIEIMNINEER 4R SIER, TE2H:
In order to meet the needs of users for continuous improvement of the functions and performance of the
simulator, CNPSC can releases the optimization reform package to our customers, mainly include:

o RFEEBINIRFENNL ® Continuous optimization of system model

o BEHWIREEFIE S RIZH ST ® Provision and implementation of equipment upgrade scheme
o JCKIREBMERS (JDT) MEERESME @® Function improvement and optimization for fire alarm system
o (FERENFARSHML ® Simulation software upgrade

o HEFEHRERFHIHRSHW @® FSSauxiliary system upgrade

® FBFPRIEMIEXEK ® Other requirement of user

RIS HERAT R

Maintenance technology research and development
HARFRSEMWELINZERSEREENRR, RSRIWISHERS BE TIFER S EMEIUNIE HR B AETRK
. EENEERFRBIRNRIRRTZHITEERE, LUSEMEIINIEHE AR R PEASRIUNAER ARRIESHT
=, BHFSEMENNEENES RIMRER —, EREBRIFFENEIHEABFAHEE.
Development the FSS information management system, improve service efficiency of daily work. Information of maintenance will
communicate by mobile device for all the users. Users can get good experience and improve satisfaction.
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Service purposes

LIRS %—, BEFPZELERTohEN, FZHEBSZB IRENTISITEFNFEE, RIFEUWSEIHAN—XE, &
BTSSRI E N RS TR E T AR FHELIWIIMERE, SEURF AP IHEIMNAMEREL .
Service first, customer first is our rules. Fully considering the requirement of all the NPP users, keeping the consistency between the

simulator and the real plant , more stable while meeting the training needs, continuously improving the performance and user’s
experience of simulator.

@

ﬂ-kgﬁ @ Preliminary or final update of FSS in quality assurance period

Service performance @® Daily maintenance technical support service for Nuclear and
Radiation Safety Center

® ZEBESTEIEI AR R @ Daily maintenance technical support service for Ningde

o Z5EHFNTEHOETTERIM B BEPRARSIFRS Nuclear Power Plant

© FEZAENN BB RARSEIRS ® Long-term maintenance technical support service for

o [ TIZEB RIS ERZ R AR IFIR S Yangjiang Nuclear Power Plant

o TIEZBEIN SR @ Spare parts supply for Ningde Nuclear Power Plant

o TEZBEE—EEIWIKERS ® Reform and Optimization for Ningde Nuclear Power Plant



@
EEf

Product Pictures
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GENUSKZ A
GENUS Application
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Development of new full-scope or part-task simulators
Refurbishment and modernization of existing simulation
systems

Soft-panel or integrated hard panel simulation

Learning, test and certification

Simulation Assisted Engineering (SAE) -advanced simulation
applications in design, test, V&Y, and asset management
Multiple independent deployments across various
departments -increasing the benefits by extending the user

community

=EHEZANE =

WWWw.cnpsc.cnpri.com.cn

Hotik. SRYIBEEX EEFEE1001SRHSAE / ff%s : 518031
BEiE: 0755-84431764 / Wit: http://cnpsc.cnpri.com.cn/
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GENUS Simulation Platform & Modeling Tools

B (I6R) (FERRERAH

China Nuclear Power (Beijing) Simulation Technology Co.,Ltd
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The GENUS environment, developed by CNSPC, provides you everything to accomplish simulation tasks with time-saving efficiency
and engineering rigor in one integrated environment, including model development, integration, execution, test, visualization, and

analysis.
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Software function

B Ti2huh & 4R ubThse

Graphical Engineering Station (GES) & Instructor Station (IS) functions

IR EAE N SIETAGEEIIRERNE, STHEfT °

BizhSEERTI

TEIRE. JEHRIU °
SRR BWERARE, KAEHAIRbbonFREMNS, # °

FEFE. BHE. BEWNIAPERIR, BRTEREHD
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G—BRNERARFront-End TR, fIofBEERII T EiRH °

REBE . SHUT

SIEBE . HERUNEMNSRESMEETICTFR, &

B ERE NS °
OISR Bt ATBIETEE

SHFEERISINI. IREER. BAEEAEER °
SRMERESHMIE LR °
SHFSERNCRHMIRE, FFRIERiAS= A EsIEIR

TR—EFBHREFIEEADAFNAEE®(engineer,
instructor, operator, trainee)

BB E TR
Simulator executive functions

YRATEIRPHSRENNSER, FEEESEtEE °

PRAGIEELSI (sl RAUAI LARRIE BN B s T
BRZMERIENE, HEITERHAES P RIERE 2 BT

EaS L °
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RHBFEEABBENG (C, C++, FORTRAN), E#HE °
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Full-featured object-oriented graphical modeling & operating
environment, with extensive run-time simulation controls and data
visualization

Fully configurable and customizable Ul

Supporting the complete operations of vector graphics, adopting a new
Ribbon interface style, and the operation is more extensive, convenient
and closer to target customers. User can personalize and customize look
and feel

Unified and common graphical front-end for model creation and
parameterization for all modeling tools

Powerful visualization -multi-variable trend charts, tables and watch
objects

Easy insertion of component failures, malfunctions, remote actions and
overrides

Dynamic condition animation of model object icons, alarms, and alerts
Hard panel and HMI graphics emulation

Scripting and HMI action recording tool for creating scenarios and
playback

Configurable role-based functions in a single environment (engineer,
instructor, operator, trainee)

Configure and test models dynamically without interruption of the
simulation, Generation of source code and its compilation are handled in
the background. Model designs can be quickly altered and re-loaded for
execution

The simulation load can be shared and balanced across multiple
processors

Supporting different kinds of deployments, it can realize the remote
operation and multi-user operation mode flexibly

Supporting a variety of communication protocols, it's easy to integrate
with third-party software and hardware systems, I/0 systems, and panels
Providing means of upgrading the existing simulators

Re-hosting or porting of legacy or custom code (C, C++, FORTRAN)
-preserve your existing investments

@ BREEZETEIE

High-precision modeling tool function

TR TE / Flow Network Tool Thermet

IMANEERE, 5. K . =50 85%
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Fluid Networks - e.g., steam, water, boron, air, nitrogen, etc.

Enclosed Spaces - e.g., containments

Heat transfer equipment, fluid-flow machinery and components - e.g.,
steam generators, turbines, pumps, valves, nozzles, etc.

Detailed modeling of internal structures of machinery - e.g., temperature
distribution of heat exchanger tubes

Thermal-hydraulic simulation code

Non-equilibrium model for two-phase fluid systems, complete set of six
conservation equations for each node, consisting of the conservation of
vapor mass, liquid mass, vapor energy, liquid energy, vapor momentum,
and liquid momentum

Transport equations for the conservation of non-condensable gas, and
material species (e.g., Boron)

Greater credibility — use of industry standard best-estimate modeling
provides greater credibility for operator certifications and for simulator
generated data to support licensing

T KABEFERE / Thermal-Hydraulic Simulation Code

REAAFFERESTRIERARSE, WM HRK
B TESE—AMEIRENRETESE.
BEETENE. IETENE

REIERSAAFNE bR (208 ) AOERTSE
EelnRE - RETURSEHEEREEER
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Non-equilibrium model for two-phase fluid systems, complete set of six
conservation equations for each node, consisting of the conservation of
vapor mass, liquid mass, vapor energy, liquid energy, vapor momentum,
and liquid momentum

Transport equations for the conservation of non-condensable gas, and
material species (e.g., Boron)

Greater credibility — use of industry standard best-estimate modeling
provides greater credibility for operator certifications and for simulator
generated data to support licensing

hFEhHEEFER / Neutron Kinetics Simulation Code

EEM2ELEI R F I HhFRA—8 FRRIE S E ® Complete 2-energy group neutron kinetics model — greater accuracy
HY, EiEEise throughout the core and in accident scenarios
- " . - - - _ ® Explicit reflector modeling with 2 — group cross-sections — more accurate
PRRFRERSRER, ENEHRIEEET R FENE accounting of neutron leakage across a wide range of conditions
ZIF AR ® Model uses cycle-specific core design data from fuels group eliminating
SRR A B R, LB IET time-consuming cycle-specific tuning for non-equilibrium cycles
PN . _ \/\ ' ® Tighter coupling between neutron kinetics and thermal-hydraulics models
SRR 2R K08
FFRINFRB SR KRR ZEES
EEREEIE T B / Electrical Network Tool
T HEEBESNEPE, fa0) FHEEEES . YA, 2 ® Power Plant electrical networks and circuits - e.g, electrical distribution in
ERL . B EAREE N plants and machinery, isolated and stand-alone grids, multiple generator

. grids, high voltage and low voltage networks, and electrical circuits
KEBRGHPR ® Power generation and electrical systems
EWERNEEE, SRS, EEih. RS, WirsEsE ® AC/DC network, including transformers, batteries, regulators, inverters and
AR SENSE other circuit elements

B @® Electrical drives and motors

GENUSHESZEFESEETR
GENUS Simulation Platform & Modeling Tools

{3=T E / Control Tool

0 FENISHIERRBRERELE, OiF=S4%. [EREE. ® Comprehensive library of common types of control system objects,
bri. EIEMHAS . MEERTTE . IBIE]. KSR, INE. 35 including wires, sensors, comparator, power supplies, switches, gates,
_ A e ) R :F _— A " o amplifiers, summers, indicators, M/A stations, controllers, ramp, rate, analog
T~ Figds. BHlRs. R, =R RHISIRES selector, etc.
o EIUEHIRSEIERINAE ® Modeling of control system transfer functions
422 TH / Relay Tool
O F=EHIEHIRGBEAENRZE, SRk, PKE3E. FFx. ® Comprehensive library of common types of control system objects,
s MTERSE EIJB(HAA . SR including wires, relay, switches, contacts, circuit breakers, power supplies,
o o s i indicators, etc.
® SRESFTRAVESL ® Modeling of multi-contact switches
HATHIM T E / Actuator Tool
o WTHMITESETH] FIRSEFIERZEEANITYL ® The Actuator library contains common types of actuators found in plant
¥, FITFHUTVAIS R AT B8 T8 amLmy and equipment, and is used to model a device of actuator. The actuator
N ' - ) . ° e T provides the capability to create modeling objects for new types of plant
CURAYY /RAE), AIBIITIIEISRER and equipment actuators, which can then be added to the growing
actuator library for reuse
@
A=
ERAN ® Using advanced object-oriented visual model method. No
Technical characteristics professional programming knowledge required
® Providing the graphics object, calculation module and
computing tasks development interface, the platform can
0 EALHMERNR. M EELST, ~EEE easily customize human-computer interface and extend
B TR iR S Zv SRR e iR simulation applications to provide the simulation of complex
. N " N N systems
¢ REHEREYR. HERRIHEESHLED, & ’ ‘ . :
. =N R ® The perfect modeling tools based on the physical mechanism
2 F\ == | £ \ A
EAREH MECHIANFELARY RTE N SR with high accuracy can be used to build all system models of
%, USHINERRRTEHE nuclear power plants
0 EE=x=p. EFyENEpNSEERETES, ® Provides an engineering environment to accomplish these
By LRSS tasks sluch as model developmént, systenj integration,
SRS SRR ST e execution, performance test, operation and maintenance
o —IMUNIRELTR. SAilNE L IR ® Objects linking across pages and tools for seamless
o BUmiETEITIEEEIER integration
0 TEFmhmE, BAlnIESNuREH ® On-line and fast model updates with no manual recompile
o FUSHARE, BTERM . -
o —_ () pen architecture, easy integration
® EHEZMEXARE MIDCSRFENIFIE. Bl . 4 4 .
® Provide tools for various DCS system simulation and

TEH, AR ESHRARRENDCSEMFER

EES

communication. Multiple simulation methods to be chosen
depending on different situation of DCS systems
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ZEB SeEEUNE “RBIUZBT ZIR. e TRIETRE. e, BA. (U2, HEVHFITESES MR
SRR, WEMZEB BT, B%. REFTESCE. SEERI, BEHEZE RBUARE)ISEEE XU ENE
BRE, LEZE RIFSZEMRARFIEREXMFHIS. EFSHT IR,

KIBHELIEN CPR1000 ZE£CEEMNERFEEREMHHT yEHEN, KRBT MRAESR (POP) ¢ NI
& Cl#4\&, BUP/ECP EREaI B LhETFalREa RN .

RISCEREZB SIsTEXNMES N RE, JXIWIAESREE. IRET. RITEESHNEHE, FELTm
FEISRE, SSMANESR; AL ESEuHEESERE.

KIBHESIEENE

@
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FEMIIE (Virtual Reality ) , @ —MBILASIEAAIREIIEROHENRS, ERBITEIRARER—MBERN. B8,
0. MESHEFRENINE, BRBYERSMNRERE, BEMMNEFRISTAEEFR, E2-EBIREERRIEHIE
B mEMEERR.

SERAIEIUSAIELL , EIMIMSTRARRIEZAFER RFE RSB EIEH N — BT BN AERRSR B =4SSR S H
S5ZFERR), #iTRmn. BES5ESEWMLDEMNERIEEER, FEMARSIIFrEMSEIIBIIAIARIEESD, A8
BErZ25E00B4, U5 IMRBIEIME R BRI S =EERMZERES

LR ST A SR e R EIMINSR AN B FHIEZ AR .
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AIREIILSEING, B2 VR BAREEIEEIER TS,
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