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and Southern Park of State Grid
Customer Service Center
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) BEJERIFIILIA/Status of Energy Utilization
1. SEKBCARER, SEEFEEK. NESR. SETHEFI@AEZTRE;

The over-reliance on fossil energy has led to increasing problems such as resource crisis, pollution,
and climate change.

2. ARRERMHMNAFSRILIRT, REF—FL, SHEMRIERIRIKEKR, RIEF AT,

The lack of interconnection and unified planning results in a high investment in infrastructure
construction and the low utilization ratio of facilities.

3. BERMHNEREMWKFEARR, R, A BHNHRZIHEFIARGEH, FeERFamERFrIZHLENR.

the intelligent level of energy supply system is inadequate and coordinated control is lacked
among the cooling, heat, and electricity supply system, the diverse energy demand of users cannot
always be met.
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2015F9H26H, FEERERIIIFERSEIFFEARERRIN L
EURIRE "REENRTISRSIKGERERN, EHNIEENEenRAAR
LHENER .

On September 26, 2015, Chinese President Xi Jinping first
proposed that “China is proposing to explore the construction of
global Energy Internet to meet the global power demand in a clean
and green way” .
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Development Layout of Global Energy Internet
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) E} 5/ Strategy of State Grid Corporation of China

EZREMNERATRIREMEEREERN, LISSMNEEHIUHERNFR, WEATREFAEEAN
BESEREIRIRSEEE, EHEEEElRSNAIHR—REEREERM L,

State Grid Corporation of China is actively exploring the construction of Energy Internet to meet
the power demand in a clean and green way. SGCC is promoting a transition from a traditional power

supplier to an integrated energy service supplier, and is striving to build a top class Energy Internet
company with excellent competitiveness.
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) Ei&ENL/Project Orientation

20124, ExREBNERATMIEZREMZRFOUBILERX, & "EREMNERRA SRS CIH
mX" , APEERNXS. £SHRE. IRSHEE,

In 2012, SGCC planned the construction of Northern and Southern Customer Service
Center, which supposes to be “ Innovation park of energy technology and service of State
Grid” , as a pilot project for energy saving, ecologic and service.
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) i&it+EE&/Design Concept

EMERFOINREAF—E, NEXBEREND. ERMA. sEREE. SRS A TRNGH
R. FERigit.

Together with Tianjin University, Customer Service Center conducts the research and system
designing from four aspects including energy structure, energy utilization, energy regulation and
energy service.
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) #ZigHkI/Construction Plan

PABEEAL, RFEASHITBELER, NZEMESRMNERR, SMEEREFEREZRAY
s, RIETT, FERDTEN. JTREH. ZEYER. NEHZNEEREREEN.

Taking electricity as the core of integrating multi energy flow and information flow, the
energy internet could realize the coordinated control and optimized operation of energy
production and energy consumption. Thus a local Energy Internet is formed with distributed
access, demand perception, ubiquitous connectivity, and network sharing.
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) 12 NS /Construction Content

BEERERMERATER: \KER+—INFa +MbEHLBIZE.

The construction of local Energy Internet include: 8 Energy Production Systems + Management
Platform + Renewable Energy Generators. Energy production systems including ground source heat
pump system, ice thermal storage system, water-cooled chiller system, regenerative electric boiler
system, solar water heating system, photovoltaic power generation system, energy storage system, and
solar air conditioning system in northern park and wind power generation system in southern park.
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) E&{KZEFg/Overall Structure
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PARBEEAIE—SMEREEIR, Hfth)\ REEREFRFBI BEHEREKMIZTEEFaNSE—ml. HE. &=H
TiEiETT, REEXEERERTE, LHEXERESEE.

Using electric as the only external energy source, the energy production systems are coordinated
under the operation and control platform to realize the energy self-sufficiency of the park.
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) #pFRLEHY/Physical Structure

BYEEEE. ACEE. MEERHFETREE, ST EXSHEERNBRS IS TR LRI,
2. B B BUKNR—RE. 5591
The unified optimization and flexible demand response of the involved energies is realized

through peak load shifting, optimal scheduling, and coordinated control.
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Modeling method for Local Energy Internet (Energy Bus Method)
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REHIIEIL,

Expanding the bus model in power
system, energy bus is constructed
according to the type of the carried
energy sources. The energy bus
model can clearly express the
connection relationship of multi-
energy sources and clearly describe

the energy balance equations
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) IFie6#/Theory Innovation

2. ZHgR. ZBin. SRERMBLERE
Coordinated optimization model __c_c_)_r_1_s_[gl__e_r_l_(\_g__m_q[’g!__e_ng(g_}{,__myIt| objective and
multi-variable. ,

o EF RATHIE TR |
RS, #. BRETTUR

B ASEFTNER, 28 . KT |
SRR TR ST EE
PRIBR, BT SR AERLCEN,
BIEFRGERIEN, SaTaR
PN, SAMGSBIEN.,

BB )zt 3% St

APHEEFR A, icBEﬁESSiHﬁWKr'ﬁiﬂllﬂﬁI

According to the conditions of

the operating state and
environment of energy system,
three optimization objectives ¢ | s | Zﬁi:ﬁﬁ;’; ﬁ?k%géﬂﬁ
are designed, best economy E FOTREBIHL AR raiRE

principle, best environment

principle and comprehensive

principle.
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3. LZRATHNIBIRAZ/Evaluation indexes
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SR
148 indexes are proposed to realize the comprehensive
evaluate of Local Energy Internet.
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1. /BiERe R E B BLRIZAK /Typical Structure of Local Energy Internet
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FEp

Taking electricity as the
core of integrating multi-
energy, renewable sources
and information, the
comprehensive structure of
local Energy Internet s
formed with distributed
access, demand perception,
ubiquitous connectivity,
and network sharing.
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2. 1I={TAEEE i &/Development of Control and Energy Management Platform

Fﬁ?%ﬁﬁﬁgﬁﬁ
BMziTEEYEe, L
SRR N ,“\7J<§§’7$¢

REIREL ., R,

Rt EEITHR.

The control and energy
management platform
is developed to realize
the online monitoring,
optimal scheduling

and system operation.
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) EAREIHE/technology Innovation
2.1 HeuAEitkl/Day-ahead operation plan

AR SR fay T
FERETIN. RSB,
PR EEES, RRARE
FCELIER, FZRG 24/
rIRRIEELT, 8K
REBARZKEN TR,

According to
load and production
forecasting, capacity
forecasting and
historical data, a 24-
hour day-ahead
operation plan s
formed, which s
automatically
dispatched by the
system at 23 o'clock
every day.

FA g€

-
?‘&7K .

=8 M

P oAmREIRER
PO,

D AL

SRS

| KIRREESER S
| WRARERS;

| BREOISK
o

| BRI RS

fm

. BB ST
== E .
, A,

= B
a
S}
=

R

S
&
-
at
)
=

pU

=)
=t
)EH

PEEAREYN
AT
FEHERIER R
BIRE

APBRgERK

SRIAETR AT

TR

TRUEE

HelEE T RHREE

ﬁﬁﬂaé

3
%
i
N

CORpowrS”

2 LKL

AEEE

DOIDPDDDD3
EEYIEE

Kt
FETRERIN

FaR

PNl DD

JEELR

EXREMAT
STATE GRID

CORPORATION OF CHINA

>

>»

g 32



ma1bE X3 L2/ Pilot Project
¥ RBlFr/technology Innovation

f£24/0\B B E1A
BRI Em £, RIEsC
PrizfTiER, HITNET
R EENEEES,

On the basis of day-
ahead scheduling and
the actual operation
situation, the hour-
level self-adapted

control is carried out.

2.2 /N RIEREU{R/Hour-level Control
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raREFHNARSIRIUZRE T LA AP O EEBE R BN SRER— ATV N ARS R, 2
N EHRIRIBIFTIRER.

The electricity-based one-stop integrated energy supply mode of Local Energy Internet is
proposed, which is an innovative exploration of power marketing mode.
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1=178UE/Operation Data

EXFENFERERRFNEIETIER. SEFREBERSHTRUFAKERNEE, EheiE: B
XFRER iR, REAEIES. L201757H2686), =L _‘_’EM?ERD'FIFET

The control and energy management platform can monitor and collect essential data of the whole

system, including climate data, production and operation state of energy subsystems, energy

consumption of all buildings, etc. Taking Jul. 26 2017 as an example, the measured data is shown as

follows:
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EXFEXFERERRFNEIETIER. SEFREBRSHTRUFAKSERNEE, HEhEiE: =
XFEEERTEEUE. RS AEUESE. 2016551186 HA%, Lina{TE8iRN TEF::

Taking Nov. 6 2016 as an example, the measured data is shown as follows:
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) KEEIEFR/Key Indexes

Ratio of electric power alternative

FgEE=

100% LIS T THER
100%, achieving zero pollutants

Penetration of renewable energy

A BFERERGEL
FIIEXTF36% %
LY

BTEREIA64.17%

Average higher than 36%,
Operating value up to 64.17%

RBIEITIEIR
PTG RYSE
frLiEEMEREE
=, TIB4EEE
matt. gEEB
LEMESBER
BEFHEEER
AT IRSTIKFE .
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Ratio of self-sufficiency

BBIJEE—I:I-F

E{TE&RE1A56.38%
Operating value up to 56.38%

Ratio of peak-valley difference

IEHFEEREY

HRFE1.01E8
HIEES R R

1.01, which means a
great effect in peak
shifting
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First Prize of 2017
BERIAAEHER ; REXFE .
R TRU ZHE KBS EH SX0 AE% China Power
BER IH EB TE [ER D2 ¥ 3=E N
Innovation Award

AN

BE ;*Jﬂﬁt

T EX=EREFEERN
HRRIED

Three-star green

building identification

certificate of Northern
Park

g . EREAAT
N7 STATE GRID
iy E5@*‘ CORPORATION OF CHINA
BE &L G
arerezr | 201 TEERBRMATR SR
Wit Rtz
1 PTG H ¢ g R IR £ KA :L’

8
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B
;

R First Prize of 2017 State
- | Grid Corporation Science
and Technology Progress

#IVEM: 13.605 T ik

Award
= AhEX=ERFEER
‘F;ﬁ??ﬁ”:ﬁ‘“ﬂ RRIER
RO&%: ARERPOHARE—BIE

Three-star green

building identification
certificate of Southern
Park

137 P



XSS R/ Policies and Standards

[ .E\ ImB LB /Achievements

EREMA L]

oF
STATE GRID
$ CORPORATION OF CHINA

§
o

AL

F Crnh

1)
o7

BERERMWI E 2 IRANEITRIAINZNE, HHBEREBRFHE THEXEER, B, BXRABEKAFTEE

ZREE IRV ELAN E

FITUATIEE,

The successful experience of construction and operation of the project promote the Chinese
government to introduce many policies. Moreover, relevant technologies have been referenced by
formulating Industrial Standards of China and enterprise standards of SGCC.

HEXRBER

Policies

(KTt BB+ S BRI A RAIESEL)

Guidance on Promoting the Development of ‘Internet Plus’ Smart Energy

(ExRpERBXRTHELLE BB+ EE6ER (BEREEN) ~ellE
AOTERD Y
Notice on Organizing and Implementing ‘Internet Plus’ Smart Energy (Energy
Internet) Pilot Project

(KT amEftZeEEAMER B IIEAYEA)
Notice on the publication of the multi-energy integration optimization
demonstration projects

EAFRIER
EZRATA AR
)

Standards

(P HEIRENERIZ TEHIRE)
Specification of Operation and Control of Distributed Generator Integrated to
Power Grid

(pTCEEIRRNE R ARE)
Technical Specification of Test on Distributed Generator Integrated to Power
Grid

(SEEXZERERE)

Guidance on Construction of Smart Park

{ 10kVLARECEE A D oz FEIRBDIRRI P B ARE )
Technical Specification of Plug and Play Equipment of Distributed Generator
Integrated to Distribution System below 10kV Level
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) H#ErRZFE/Application

TNE IR SHRARSR AT KRR, M REX, AR RRE (M. Fih, Bk, FR%) . BSRMNE
Bt X EFHTIEFRE I THE
The concept and technology of this project has a broad application including new towns, industrial parks,
public facilities (airports, railway stations, hospitals, schools, etc.), business districts and islands.

ERFH R PREEEEMEATLFER

Civic center of Xiongan igh-tech development

N : RN IHEBRARER
Beichen demonstration areafils gy~ gl — s “\ .| People’ s hospital of Jiangs
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) Z3%AEs/Economic benefit

ESTIRETAIEA N, DA RE R Pt A AL RS R IR AIEN6037.7/57, FIE(TER
1107232575, IRAEMEAS 635, BFIGRE,

According to real operation data, the construction investment of Local Energy Internet is 60.377

million CNY higher than regular energy system, but the operation cost is 10.72 million CNY lower

every year, the payback period is about 5.63 years, which reflects a significant economic benefit.

HERRSR #*2/0E N itz gEERIREES
SEPRET + ZSHCER R \ _—
BEgpEEEm Do SREBRAR mek skpsRe BER ROERTA
IR k&S 18701.7
(%) 9100 720 1281.7 5600 2000
ERERIER S  hEEPHE +EHISHAE FRAER / ECEE /
le?ﬁz"# 12664
(F7T) 6964 100 / 5600 /
Eﬁ%’%ﬁgﬁm 567.87 152 224.09 0 128.36 1072.32
BRI S e E A RAERIR IR (J57T) 6037.7
RN ENEE () 5.63
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) fHERES/Social benefit

BAT "WAEN U, HEETRERHE, IMNESREERGKE. LI T EXMEERAI100%
FEEEE, TIRFTLITIE8248ME, AAE S (LiK20558M, BKI45609M, &I
619, SEEILHI309mE,

Realizing a 100% electricity alternative, reducing about 8248 tons of carbon,
20558 tons of CO2, 5,609 tons of carbon dust, 616.74 tons of SO2 and 308.37
tons of NOx.

MERRAERERRTSEIRENML. BIREIETRM T ERMTHRLR, X
HERERERMNEIREEEAIHENIER.

The project results provide valuable practical experience for the planning,
construction and operation and promote the construction of Energy Internet in
China.

IE SR 7 B HAD HBERAMARA, LT ZMoHIVEERAEERFIRA.
B4R, XA T2 zlaeRF B AR Rk BE BEHERA.

The project integrates advanced distributed energy technologies to realize
the cascade utilization of multiple energy sources. The related technologies
have a significant driving effect on the upgrading of energy technologies.

T R FHERRIR T BIE AR EEARAYE AR R, NRERERMMEEIR. BT
PR T A EW AT,

The project systematically solved the technical problems of Local Energy
Internet, and cultivated a large number of talents for the planning, construction,
operation and maintenance of the Energy Internet. :] 31
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ENERNEHBEEERERMNINELIRE,
EEBRMEIER. FEREFRADSEREN.
EIEERERMN A RESFRAEFEXIRIE.
KENABEERKEGFER. IFRERNLTF
ERIMNISHEIRSEMN. 18S, HETFEETFM.

As the first pilot project of Local
Energy Internet in China, Wan Gang , the
chairman of the China Association for
Science and Technology, Liu Zhenya, the
chairman of the Global Energy Internet
Development Cooperation Organization,
Shu Yinbiao, the chairman of the State
Grid Corporation, Philippine  Power
Company and other leaders has come for

a visit and given a high rating.
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% ExREMATE
0. FEAREEZ/Future Developments

) SEAEGIRHENIRS RIS E

Cooperation with integrated energy service suppliers

2 LKL

BV RS RETR R AT
ERESHRTES

Establish a integrated
energy supply service
research platform

(%ﬁﬁﬁﬁﬁﬁiﬁﬁﬂﬁmiﬁﬁﬁﬁgﬁﬁﬁiﬁ, B 2IETERERNDTEE, FREEHE
RS, REERUEIKTE, SLISEREFRIEFERIFIMENHIETT.

through analysis and collation of data. Improving the level of intelligent
management, achieving centralized control and coordinated optimization
\Of multi-energy sources.

Improving the data model analysis system, and carry out accurate services

\

J

Y SEEXFHIKESE

Cooperation with Tianjin University

MR RS RER R
ARSStRU

research on

integrated energy
service supply mode

/

SREXFHRUIRELNE, KiTHiItEXBEEERERMISEIRE, RAHR
RERERHNARSZEIIN KR A, FHEUEA X EEERR ST RERHARE.
Establishing a laboratory with Tianjin University, carrying out the study of
integrated energy supply modes and key technologies relying on Local
Energy Internet of the north and south parks, continuously improving the

\energy-saving and emission reduction capabilities of the park.

\

/
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01

VARRgEAROIZRSRE )?HERJ BELENE—8 )?{ \,:. . DA EIBLERERES
BEITHELBE AR, SMBESUSERY F mﬂ

Integrated energy services based in electricity will gradually replace single energy supply
services. Distributed renewable energy will operate efficiently and gradually replace fossil
energy. And deep integration of electricity and information will be realized.

IBESHIEEFA. E2RGCER. RREEEMIRIENES. S8
RN AR ENEN RTTIRRE LS T E.

energy management, energy information network, and multi-energy supply system
are gradually improved.

02/ The standardized unit modules such as distributed energy utilization, intelligent

S "2E, R, FE" R, NEEEKX. XSS RATR
., —ETHEERRTE,

providing a standardized, one-stop solution for the construction or renovation of parks and

OBJ Realizing the extension of the ‘all-electricity, flexible, green’ energy utilization mode, and

W,

communities.

SCE T2 EkEER B XAV E e R RS |90, RUTIRARHTHAFIFNA, BifESIK
BElR B EXRIEIRIFHTE

Leading the new intelligent power technology based on the global Energy Internet,
constantly absorbing new technologies and new applications, and promoting the
construction of global Energy Internet.
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