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Background

® Rapid development and wide applications of latest technologies

EHTRARNREREH ZRA

@® Many countries are constructing Smart Grid

S EIRTEHEH E HEE RIS

@ China has mentioned the intellectualization of power generation in relevant documents such as

“Building Novel Power System"”, "Energy Technology Innovation”, and "Enterprise Digital

u

Transformation

RETE "ERHBEHEAORR" . "GERRACIHE" . "RIEFAEER" FHRXFPEEE T AR EEEW
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Background - Business Probl

Business information equipment condition Safety management Multi-energy regulation
sharing measurement and risk control ZIcEEIREE
WSSERHE RIS RZEMEER

= 7 A

3 .
|.|.|II|
~ *®
.

Intelligent analysis and Source network Electricity transaction
disposal coordination ability optimization
BRestrdE ARt EES DB
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Definition-Term

GB
RSN LR R T

=<2 Definition of “Smart Hydroelectric Power Plant”
“EREKEBEL" RKFEN

Chinese National Standard {Guide for Smart Hydropower Plant) (GB/T 40222-2021)
hEEZRNE (BeeKEBl FASN) (GB/T 40222-2021)

BEekBHEASN

Guide for smart hydropower plant

xxxxxxxxxxxx

HAFHEREILR 5,
FEEKRAREEE RS

On the basis of automation, digitalization and informatization, with the application of cloud
computing, big data, Internet of Things, mobile internet, artificial intelligence and other
technologies, it has the ability of self-sensing, self-learning, self-decision-making, self-execution

and self-adaptation, and realizes safe, stable and efficient operation of hydropower plants.

LIBEiE. &8, ERCAE, FRFITE. KEuE, YAk, BHaK. AL8ESN, BF
BEH. BF3. BRE. BT, BiEMEED, LNRE. RBE. BBETHIKET .,
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Definition-Term

&IEEE  |EC/IEEE 63198.2775
caton 10 w2

INTERNATIONAL
STANDARD

Plant” “EgKEBiL" RiEEN

Technical guidelines for smart
hydroelectric power plant

Definition of “Smart Hydroelectric Power

BS IEC/IEEE 63198-2775:2023 { Technical guidelines for smart
hydroelectric power plant )

—— IEC. IEEE. ZREBSIRE (FEKEB ZAZN) 63198-
2775:2023

Hydroelectric power plant or group of plants which is featuring digitalized information,

networked communication, standardized integration, interactive applications, optimized

operation, and intelligent decision

BEEEHIEY. EEMEBME. E/RTEY. sEBRTREMNA. RIEE1T. BiEREFIF=IKEL,
g7k B,
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Definition-Characteristics

@ Smart hydropower plant is a new generation of technical support system adaptive to refined management.
BeEKE] 2ENFHNE., S EFBEITERRIFI—RASTERR

@ Smart hydropower plant achieves the improvement of all business capabilities within the whole plant.
BeeKE] Z2BMA TRYKEETEE2WSSEERT.

® smart hydropower plant is a self-adaptive system with high coordination, high flexibility and high autonomy
capabillities.
BROKE EREMRE. SERE. SEBISHBEENRE.

@ Smart hydropower plant is a dynamic self-optimization system to accomplish repetitive and dangerous work

in the plant.

BaOKE] ZiRAA. BEEHISISBMMURSE.
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Definition-Construction Goal

Eliminate application Reduce the cost of
system islands system construction
HBRN ARSI S PHERFZIZRAS

Promote operation
and management

(RACEF-SIEKFE
Realize business Improve decision- \\\
cooperation making capabilities ",
eIV SS R ED RFHEACRRRED \
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Unattended operation

"*I J\—l—"

Condition-based maintenance
u%ﬁmﬂ%"

Hydraulic and electricity cooperation dispatching
“IKEB B EIRAE"

Integration of operation and inspection
uigm_w"

Centralized maintenance

uﬁ_igg&n

Expert knowledge

"R

Data-driven business

“EREIREN"

Intelligent enterprise

"Bekd”



Definition-Intelligent C

General characteristics (primary)

RUBFHIE (¥14%)

General characteristics (medium)

BUSFHE (LK)

Improve the ability of automatic monitoring and control, Intelligent electronic devices and unified information model

realize the information interaction between different

business, improve the system decision support ability,
realize the operation control and system optimization
based on man-machine cooperation, and improve the

are adopted to realize equipment intelligence, improve the
abilities of intelligent monitoring and fault diagnosis, realize
machine-based operation control and system optimization,
boast technical conditions of closed operation, and intervene

safe operation level and work efficiency of hydropower manually in extreme cases.

plants.

EESBatiniEee, SCIMARNWS ZERERRZE, BS

KSR FIRENF—AVSERE, SLIIREEREMN, REERkR
& EANSPEIZIRE ], SLMETH=RaNs TiEIRS ML, BEHE

FERR>FFAES], SEMET AUBRIRISEITERIFR S, EITHIRARZ Y, ERimER T FT.

REKEBI IR 2B TR TIFEE,

A 4

—@ O

Current stage of

development

SRR REMER
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O Q-

Overall characteristics (advanced)

RIHHE (Bh)

By means of intelligent equipment, digital simulation model, indus
expert knowledge base and artificial intelligence, the self-learning,
self-decision, self-execution and self-adaptation abilities of
equipment and systems are realized, and the optimal operation of
production and system maintenance are completely completed
automatically by the system.

BITEREIRE. #APERE, T ESIREMNATERE, LIMIREMNR
FRIEZFS. BRR. BRITHBENEEND, REtcEBaN5mERILIL
BATARFHER.
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Architecture

. . , Flood

e Brnary Dam Safety Safety Producnpn control  Communicati
Basin Equipment A Information o
Economic Condition- 'Manageme  &security - \4ono0omen Dediston- on
OBeraion Baced nt Interaction % 3D-GIS  making Integrated
e KilZLE Management Command Management
T2  Maintenance EFERE

I 2 RRLERENRER - ijﬁtéﬁﬁﬁ BEFSEE

HEiR

Integrated Management and Control Platform(IMC)
—kEEFE

BRI
Wd1SAS plepues [ediuyds]

Condition-
o Dam Safety

Hydrological

. Telemetering : Monitoring
AhEw | wER o P AEN | METCRR | Kz

Local Control Governor Excitation Protection
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Business Applicatio

E] Intelligent Engineering 2] Intelligent operation
BaeTiE BREE1T

@ 3D visual design @ Smart sensor # Intelligent patrol (RFID, @ Monitoring of
=HERTIIRT BREfE A robot patrol, UAV) environment and water

® Smart site management ¢ Intelligent EEEKHE (RFID, #1128 AXK quality in reservoir area
BETHEE electronic device 1. FTAH) JEEIX P 855 5 7K 5 e 0

® Project safety monitoring SEEH T E 4 Operation safety and @ Access control system
TEZEE € Multi-system environment monitoring R4

€ Dynamic monitoring of strong interaction VeV 22 IR & Credit guarantee
earthquakes 2 RGBEE ¢ Intelligent lighting and management
SRR ® Intelligent alarm ventilation RIEEE

& Geological hazard monitoring 40 Bl EOESHRAR . EIX € Industrial TV
MR E EEl @ Smart Reports @ Personnel and vehicle TolkFa AR

@ Personnel positioning system B A positioning @ Fire fighting system
ARTEMNESR AR, ERER HAR S

€ Emergency broadcasting
system
NS IERS
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Business Applications

E] Intelligent scheduling
BaeRE

® Water inflow forecast
SFIKFTN

€ Optimized scheduling
AR

¢ Trend prediction and self
adjustment
BTN S EERE

@ Dispatching risk analysis
A EXBE DT

# Bidding in electricity
market

FENMIZRRIN
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] Intelligent maintenance

Baetife

® Equipment status monitoring
RIS

€ Equipment condition
maintenance
IREFINSHEE

& Spare parts management
FmEfEE

€ asset management
BrEHE

@ Tools and instruments
management
TREEE

¢ Maintenance training
simulation

afEEIEE

H [ntelligent management

HaesE

® Panoramic display
ERER

¢ Big data analysis
RO

4 Emergency command
RIS3EE

# Centralized operation and
maintenance platform
ShigETE

@ Mobile office and public
interaction
B, ARER]

@ Production management
system

EEERS




Key Technologies

’ Uniform equipment code ‘ Business information modeling ‘ Operation risk identification and
iR TR WEEEEIE assessment
IZ1TRBEIRAI S TE
O Realize friendly interaction O Realize data fusion and semantic O Realize independent risk pre-control
between different business understanding Risk identification, risk quantification
KKS. RDS-PS. OPC-UA IEC 61850, IEC 61970 (CIM) and preference analysis
O SCARENSE RIFEL) O SCIEUERLS 515 NIRMR O sCINXIBG B EFmiEs
KKS. RDS-PS. OPC-UA IEC 61850, IEC 61970 (CIM) XBEIRE, XEEWL. RIFDT
4 Equipment condition € Big data analysis and business 4 Application of loT technology
evaluation and fault diagnosis knowledge base o)) s3I Nl
RIS SHISI2 B ATEGERBFETE
O Strengthen equipment safety O Improve business insight O Improve information measurement
management Distributed processing, data mining, RFID, Lora, NB-loT, 5G......
Fault case library and normal business model
sample library
O EiRETEeEE O EFSEREREE O EFHEEBERKIEE
EPEZEIRE. [EREEAE AWSSHREY, EUEIZHE. AHRELS RFID, Lora, NB-loT, 5G
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Project Case — Overview

Representative Projects
RERMERE

! Baishan HPP, 2GW
‘ % Fengman HPP, 1.48GW
Songjianghe HPP, 510MW
Wanijiazhai HPP, 1.08GW
Three Gorges HPP, 22.5GW
-, ———— Xianju PSP, 1.5GW
Gezhouba HPP, 2.7GW
Hongping PSP, 2.4GW
Gutianxi, 4 HPPs, 324MW

J Xiajiang HPP, 360MW

Xiaojinchuan,9 HPPs,159MW
Shengneng,38 HPPs,1.01GW

Yingxiuwan HPP, 455MW

Shaping HPP,345MW
Yalong River,7 HPPs,19.2GW

Lancang River,11 HPPs, 14GW
Guiguan, 10 HPPs, 8.3GW

Dadu River, 8 HPPs,11GW

'y
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Project Case - Three Gorg
Smart maintenance (22.5

Full working condition health
model of the unit and
equipment

MBS FE TRERSE

lm‘l‘imm
;Fnﬁﬂ.‘m(ﬁas

Abnormity tracing

REIEN
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I!J:EII QIR 548.66158

Key threshold learning and
updating mechanism

KEEEREFSIEHHNS

Fault diagnosis and
alarm

BIEZHR S

By summa

rizing various basic data, the Three Gorges

power plant smart maintenance project proposes an

algorithm which effectively identifies equipment

performance characteristics, and establishes diagnosis

models for unit stability, unit water guiding mechanism,

unit thrust

top cover.

bearing, unit governor hydraulic system, and

Besides, a process-based visual configuration

nor software has been developed. Users can easily

modify and add various diagnosis models. The

innovation project improves the equipment safety

management level of the Three Gorges power plant

ZIBTEC
BEASHIEEHR
RIETIEIR.
tREY, B
JIIE=ES Xy

RIBRSEEMEIENEM E, B 7T —Fng&Et
IRENEZE, BV THARENE. NASKNE. N
MERERRERSR. INESHEKRRFSMSE
TRRRCRTIAESRE, AR LEEIESANE
ZHTREY, 1RIT T =R IRERERIEEE



Chinse Nationa

No. Type Standard Name

1 National Standard {Specification for economic operation system of smart hydropower plant)
ESE R :: (EREKEBIEEZE TSI TRFACED

5 National Standard {Technical specification for dam safety analysis and evaluation system of smart hydropower plant )
ESE R :: (R KBS ANG E DT SN RFERANE)

3 National Standard {Technical requirements of common information models for smart hydropower plant)
Bzt (S RE/K FR uhIE RS EHREURIANEK)

4 National Standard {Technical specification for unified management and control platform of smart hydropower plant)
Bzt (B R KBNS — B ERARNE)

c National Standard {Technical requirements of security and protection system linkage for smart hydropower plant)
Bzt (EREKEE] R RFBARNIRARZEK)

6 National Standard {Guide for smart hydro power plant )
ESERa:: (EEaE/KEBAE SN )

7 National Standard { Technical specification of flood control emergency command system for smart hydropower plant)
ESE R :: (B REZ KBS N SIS E R FAIE )

3 National Standard {Technical specification of intelligent measurement and control devices for smart hydropower plant)
ESE R (ERE7K BB E eI B I AATE )

National Standard ((Technlcal.gwde for main equipment condition based maintenance decision support system of smart

9 . hydroelectric power plant)

ES 711} o s SLAZ A NIy N
2 (B R KB E BRSNS R R SAF R G AIEE)
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Chinse National Standards

s e Wy 2
Ph Fa

i o g —
= |‘=3 o= |=’ o = ; 'E.’
= = = =
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GB/T 402222021 GB/T 38264—2020 GB/T 39324—2020 GB/T 39565—2020 GB/T 39629—2020

HHEKBTEAS BrEKBT—HUFEFERANE BhekmERERTKRE WEOKAB BN 2EERERAME BRI kBT REHPRFEHEBBEARAER
RREZFBRERRSN

Technical guide for main cquipment condition based maintenance
decision support system for smart hydropawer plant

Gukde for smart hydropaver plant

or unificd mmgement an Technical specification of Mast

i system for smart Technical requirements of secarity and protection system linkage
For smart Bydropaer plant

Bydropamcr plant

20210521 ¥4 2021-12-01 R 20201119 £ % 2021-06-01 S8 2020-11-19 £%

2021-06-01 &M 2020-12-14 BF 20210701 F 2020-12-14 £ 2021-07-01 B

Gl A 165 4 T B 1A ¢ 2 T S i 1B B i
WEkEETRERS 2T Wb A s * T WA RTNELL 2 HERERRRERE o 14 b

s 2700

b i we P By T "o o
(== . i | = ~ ]
’F i == = -

U R el N SR (e S I EE e e v e RS G A LR 5 b dE rAE N IS 36 R E S bR E SR P NN S L CV B EE S PR

GB/T 39621—2020 G/ 20285—2021 G/ 402212021 G/ 80234—2021

Bk BENEEERANE BEIKE ANRES I RGERANE Bk BFEITRERAR G Bk ARFERBERERELR

Technical specification of intelligent measurement and sonirol deviees far saart Technieal specification for dam safety analysis and evaluation system of

Spesification for scononric speration system of smart hydraposer plant Technieal requirements of commen information nsdets for smart ydropoer plant
hydropower plant smart hydropower plant
2020-12-14 EF5 2021-07-01 M 20210521 #% 2021-12-01 R 2021-05-21 £& 2021-12-01 2021-0521 B 2021-12-01 K il
ST LR L Ty . Wb uaay WA I AL
165 b 0 17 0 £ 4 2 195 BB e 0 B 2 165 i O fc 5 00 2 D42 165 b e 550 % L 25
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International Standards

IEC/IEEE 63198-2775 "Technical Guidelines for Smart Hydroelectric Power Plants"

[ QIEEE  iecrcee sstos2rs
OIn February 2017, IEEE approved the standard project, led by China and 8 countries participate in ;KNQD/ZR]DO
the standard, including the United States and Canada, etc.
201742, |EEEHHARASIR, TMESP2775, FEZEL, £E, MEAZSESH. v
Oln February 2018, IEC approved the standard project, led by China and Austria, 12 countries
participate in the standard, including the United States, Canada, France, Germany, and Sweden, etc.
2018428, [ECREISAERI00%EE, 26, Mk, AE. BE. Ha%E12Es5HERS.
OOn February 17, 2023, the standard are released as IEC/IEEE 63198-2775 both in English and Standar%%eﬂl;;;ﬂeﬁVersion

French. It was the first international standard for smart power generation in the world.

20235F2H17H, 1EC/IEEE 63198-2775 (EREKE] HASN) LISGEEENART, BEIKEXHIERE
MR EEECERRRE, 20235F2H28H, REBSINEEI SRR,

Work statistics THEBRSAT

Whole process duration: 6 years LIEMAY: 65F _ _

Meeting frequency: 60+ SWOREL: 60+ , _ o

Handling opinions: 900+ ShEEEI: 900+ Kick-off mfeft'"gb°f thzwmk'"g
. =t group in Lafensburg, Germany

Full text pages: 150+ éSZJ\%Z 150+ TIEREERSHRERTS
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