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Company Vision

EST was founded in 1996 with its American headquarters located in New York and Chinese headquarters located in
Shanghai. EST provides high-tech products and solutions in wind power, nuclear power, chemical industry, aviation oil and
environmental protection for customers all over the world, with branches in Denmark, USA, France, Germany, Sweden,
Singapore, Suzhou, Cheng Du, Da Lian, Tian Jin,Shen Zhen, GanSu, Guang Zhou and Xin Jiang.

EST insist that we should help customers be successful firstly. With China government deeply developing new energy, EST
will provide the best products and solutions with professional and open heart. We will try our best to optimize new energy
industry resources, help customers improving their core competitiveness.

With technology and innovation as the driving force, become the industry leader!

Provide the world's most advanced wind power solutions!

Customer first, People-oriented!
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Business Areas

T7#5 - %EE G&C 55 GREAT NEHFEER , B—RESTHHRATSIE
A—RREEAT , TEAZFREMHTIEMBEPC. TIWEHHER
SR, RENRMEMNRRAERARS. £XE. ZE. vt =,
FEE DS,
Project---Jointly established by American G&C and GREAT company, is a
multinational company integrating diversified technology and
manufacturing. It mainly provides technical services such as
engineering project EPC, industrial automation system integration,
safety and environmental monitoring system. EST have branches in the
United States, France, Switzerland, Denmark, and China.

1ZEE - BIBESMEHIRA  BOTFEFHEFTRARRSHEE , A55
I IZEXSHRIRCPRIO0OSEIE | REWUWRFREPDERERH
EFCIE |, FHEE T SRS | RGP ERZERIT IR RARR,
EEBRS "BERAE" RS,
Nuclear Power---Introduction of foreign advanced technology,
dedicated to the research and sales of localized production
technology. EST and China Guangdong Nuclear Power Co., Ltd. joining the
CPR 1000 demonstration project, localization projects of sensor
ssafety monitoring system, and made outstanding contributions
to obtain China's nuclear power Industry Science and Technology Award.
Continuously win the "High-Tech Enterprise".

XIEE --- SI#ERREHERIERARR, FERTEESCREBEN, &

KB ENNEHEAR, ARHBEEEMRFNIREEIEETRER
&, RN EREIEBD RS, MENGRARSSHE, &
MAREIETFEEERAL R, 55K, EERAEED LTEXMN
AORIOAL SR,
Wind Power---Introduction of international advanced technology.
Meanwhile, built local team, absorbed advanced technologies,
developed stable main control / pitch control system with
independent intellectual property rights, integrated turbine control and
data analysis system, laid out the technical service and retrofit of wind
park, and provided big data platform management solutions. In the past
five years, we have achieved more than 1,000 successful
performances in China.

MR - \EEZIREEUSEE, TSRS SEaEls, 85F VOC
i%@g&%ﬂ\Iﬂﬂ&%ﬁﬁﬁﬁmﬁﬁﬁﬁﬁmﬁﬁﬁ%m
WA,

Environmental Protection---Working in Intelligence environmental testing

and management, industrial process analysis and operation and
maintenance, including VOC gas recovery and treatment, industrial
process gas analysis and water quality analysis system technology
research and application development.
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1992—3£F G&C FANMN , NEFELRLRNERS

1996—3£E GREAT A EIRNL , T EZEIEHERERS

2006—==EEFEFATIHZEE G&C 5 GREAT AF]
HEHEE , EALM

2007—1EEE B 2L 7 B EEL:

2008—\37HE , E LB TiEFEES ( BE)
BRAE

2012—5eh/iZBES EIR CPR1000 B4 SR A
= hval

2013—E B AENERI 2 S TR B ST AT B AL

2014—lEF=enll ( B8 ) BIR TR EishaEs
AR

2015—5 LB O KZBEHATIEF Y LTHERER SR

2016—5 BB O RFREF AEHERFHIEFES

2017— 5B REFBRKAHAREIE LA EERS

2018— A RER FMIRNAEF X B EiE.

¥ SCADA. PPM. HERREE RS mmEtt

INEIKEE Company Event

1996 1998

5ohriz&iTDCS R AHELR GimEXHESEW RS
IV K%, FEYBULAIE

The oil and gas recovery
system of the oil tank area

Signed a DCS system
framework agreement with

CGNPC

was successfully released
and obtained the UL
certification

2010 2016

W28 NTFERS A 25 AR RSB ITWRIFRA=F
Received the third prize of
science and technology

Successful development of
robot remote mobile control
software

Development Path

1992—American G&C was established in New York, focus
on safety monitoring system
1996—American GREAT company was established, mainly in

the park of nuclear power sensing system 2006—
American EST Company was founded by American

G&C and GREAT company , located in New York
2007—Established a European office in Paris, France
2008—Entered China and established EST in Shanghai
2012—Jointly filed with CGNPC to declare CPR1000

localization R&D and application project
2013—R&D project with Environmental Science and

Engineering of Fudan University was established
2014—EST was approved as the Shanghai High-tech

Enterprise

2015—Joint development and production of fiber optic
sensing systems with Shanghai Electric Power
University and application and sales

2016—Joint R&D of big data platform management system with

Tsinghua University

2017—Joint research and development of big data
platform management system with Tsinghua

University

2018—Launched the wind main control and pitch control and
SCADA and PPM and Intelligence energy management

products with complete

property rights and patent

2002

BINFR AR RS D HTURE
WERS , FrAIIN RS
GRS s

Successfully developed
optical waveguide distributed
temperature measurement

system and successfully
applied it with Hohhot
Refinery

2017

ShETERRLT. BERF
HEN RN NEREHE
REEFAASIREEYS
BTN FRTERZER R AR SE

Cooperated with tsinghua
university and huawei
subsidiaries to develop big
data management platform,
which has been successfully
applied in nuclear power and
civil aviation systems

independent intellectual

A& RE R & D results

2008

WincefR AR EERESHEME
GEERARRRI , BUSTUVIAIE , 7+
BRUIN BT PN KIS LR
S5ReRG IR ARRE
Fens IRt

Wince embedded data
acquisition and detection
system has been successfully
developed, obtained TUV
certification, and successfully
applied to Sinopec
long-distance pipeline leakage
and safety system
demonstration project

2018

HEREBEMR=FIEF
X E s, T, SCADA,
PPM. BERREERA W
mt

Launched the wind main
control and pitch control and
SCADA and PPM and
Intelligence energy
management products with
complete independent
intellectual property rights and
patents
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2012—RIBSt B RS, TRERSE. SCADARL
IRENFEERIXEEL , BIZ/XEBEIRA

2013—ESXFBAtNGE , XFERE5Thk

2014—hBhI ZRERIEER. BRARFKGLUAILE , it
AZ=ES

2015—5| \ZRBRSR , BEEABE=G—R%R ,
BTERXA

2016—HEEERSE, TRRF. TRmR%R. KRE
REEFRITRIE1000E

2017—EBNERXETMBIL , SHETIERR
T, BEXEHENZREREATRERTIHE
BIFFANBAREEERYES  HREENT
E

2018— A TEE TR EF NN EEE.
I SCADA. PPM. EERHREERA
e mE

BWEIEH  Certifications

BAEF
EEREEF33I ; SKIEE(FNSI ; 15TNEFETERHR.

ERTIFLCATE /] s e
" LR TR S Tt
IR FOIRELEY N

Wind Power Department

2012—Introducing advanced wind power main & pitch
control system, SCADA system, drawing rich
experience, establishing wind power team

2013—Integrate the wind power supply chain and complete
the wind power layout

2014—Assist manufacturers to obtain GL certification of
main control and pitch system, and export products
to foreign countries

2015—Introducing converter system, integrated into
electronically controlled three-in-one system,
applied to domestic wind park

2016—Sales of main control system, pitch system, converter
system, hydraulic system, etc. exceeded 1000 sets

2017—More than 15 patents related to wind power,
cooprtion with the School of Computer Science of
Tsinghua University and Huawei's affiliated
companies jointly develop a wind power big data
management platform and develop a Intelligence
wind park system.

2018—Launched the wind main control and pitch control
and SCADA and PPM and Intelligence energy
management products with complete independent
intellectual property rights and patents

Technology patent
33 patents have been obtained; 5 copyrights have been obtained; 15
patents are being declared.
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Wind Power R&D Team
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ESTESE

clREEanEHIEERS

EST Intelligence Energy Life Cycle
Management

TRENIAG
=t
Remote nacelle
vibration monitor

IAEEERE
e
Remote tower base
vibration monitor

miEM A
o]
Remote blade
vibration monitor

01.2017 02.2017 022017 04.2017

TAE XL
AEB A
Remote wind
turbine main
part monitor

BB
ol
Generator
monitor

Sy
ol
Gearbox
monitor
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05.2017

ol
Pitch
monitor

Xlllbgg
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Converter
monitor

AR

o]

Yaw
monitor

06.2017



ESTEZREREEHmEHEERS
EST Intelligence Energy Life Cycle
Management

HPEEUE
IERFMOHT

Turbine fault
XVERESHE record and XVEREE
aszilyayin analysis 13%%!] paX iy
Wind speed Wind speed
record and record and

XEBHRITFE SRRz T E R analysis analysis
Wind turbines remote Intelligence

operation management
P 9 e

. Wind Park
==K} monitor =
=4
ESRFIHT e
Wind Park
operation and
maintenance

Production
record and
analysis

HEEETE

Power
Management
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ESTESREREEmBMEERS

EST Intelligence Energy Life Cycle
Management

XEEHH JEAHLE

HEREREE
EST
Intelligence Brain
Energy management
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Intelligent Operation &
Intelligent Maintenance

[T

PrOdUCtS Descrlptlon « Intelligent Operation & Intelligent Maintenance WM_IOIM;
« Wind Park SCADA, Remote Monitor, Intelligent Analysis, POM
. BERHESEETS WM_IOIM; « Based On Distributed Modular Design, Flexible Configuration,

« BENZEE (SCADA) | InfEfkhisis. Seeighh. 4r=ic4#;  Support Cross Platform Deployment, Easy Expansion;
« BEFofmiliERiR  BERE  SHEFEEZE ¥ EAE . - Modbus,104, 101, OPC .. Protocols

« STESFTY , Modbus, 104, 101, OPCE + Second Class Data Reading, Display, Storage And Query;
- MREUEEE. RN, FHEES + Internet Front-End Display Technology, Friendly Page,
- BEXMBNRESRA  WEREF . FAPSRET; Good User Experience;
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Intelligent Operatlon &
Intelligent Maintenance

X373 8m1E
Wind Park SCADA

HIERE. TR, FEER

SCRTEES. FEYEIRE. NKWUES ( KRWBEEME)
RREEEENR , FHEIZ

SO

Data Reading, Displaying, Storage And Transmission;
Real Time Online Monitoring, Audible Visual Alarm,
Turbine Control(Start\Stop\Reset..)

History Data Query And Turbine Snapshot

Statistical Report And Analysis;

EHELH
Intelligent Analysis

HABSPEDHT ;

KREMHFIZITICHT ;

ETIEE (FRE. R, BEF)

Turbine Faults Analysis;

Operation Diagnosis Of Big Parts;

Operation Index Statistics (Production, Efficiency,
Energy Consumption, etc.);

USRS e T &

Rl
Remote Centralized Monitor

NUIZEIERE. B, FHEfER ;

ipists. BEARE ;

XUzRStE , EHOEIZ | BUEES ;

FitoT. Balkia

Data Reading, Displaying, Storage And Transmission;
Wind Parks Real Time Online Monitoring, Audible Visual
Alarm

Wind Parks Comparison, Data Query And Snapshot
Statistical Report And Analysis, Mobile Inspection

_\_\—

HroiztE

Production Operation Maintenance

WiEES , RERSRLT

HIESE. 1sER;

%#%E TeEH. FEEE;

Data Query, Report Statistics;

Fault Alarm And Maintenance Management;
Spare Parts Management, Safety Management,
Invoicing Management;

FOTRULSER e
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Wind Park Power Management
System

[T E %S
Products Description

XIAThRMEEFIZR S WM_PPM;

XIZBINIhER, FIhIhEREE getal;
o RUgp—RESEE. FIhEERES;
- S5BENRFAE , EIREMIIX B ENEES;
s ESMIBRNY , f1Modbus . IEC101\104%;

Wind Park Power Management System WM_PPMV;

Wind Park Active Power, Reactive Power Intelligent Control;
Wind Park Frequency Control, Reactive Voltage Control;
Participate In Peak Load Regulation Of Power System And Enhance The Capacity Of Wind Power Absorption Of Power Grid;
Communication Protocols: Modbus , IEC 104\101..

RIZBININER, FTINIhERE RS

Wind Park Active Power, Reactive Power Intelligent Control

ﬁll'i . =i WrEN o mm“mﬁ‘ 20

- BRKEE + DEUSHE + I, -l e e

. EHERRIEIRI R, . e -

.« EREREETIRE; - J— "

- BERXIZRIGRE | EKERSD, cvaren reuw  —smwen -

- TS 50 o

. FRERAUEN, s s

+ Q/GDW 1392-2015; By am

- Q/GDW 11274-2014; L e _— el | 981

Features : e e Sven

+ Clustering & Algorithm Clustering Eigenvalue = . — i :
& PI control; IS ot = -

« High And Low Wind Fast Response Strategy; 41 P T T

+ Intelligent Start/Stop Control Strategy; Riasamne [* | ‘;’g -

+ Balance The Turbine Load Of the Wind Park - ‘ — ll
And Extend The Service Life; Fn_wher

Zero Point Power Control; —»{L}
Model Turbine Connection And Control; .

Q/GDW 1392-2015; f ) ap, |ty _'E i
Q/GDW 11273-2014; opy ue 0 ¢
7 E —]

Q/GDW 11274-2014;
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Wind Park Power Management
System

Rim—REsR. FIaE Ry

Wind Park Primary Frequency - e

Control and Reactive Voltage Control [ e k™ J xedsgmem =4 <24 |
[ 11 ",' —

o : 0 aumn — )

SRR RISREE L |, 0.001Hz , SREEEHA60mS;
—IRESRINRE , TESMHSSEEIET,

- EORISESHINT , BRI EITIAE ; = :
© —RVRRIROHTIO6E | - y Sl Za [
© —RVSRAHBINHTORE ; o
BB —RIBSRINBERII TEK > Sl P e
. FAESEERTET ; r ' 9 [ eren
LR 13 I —_
Features :
« High Precision Power Grid Measurement Device, 0.001Hz, 60ms;
+  Primary Frequency Control Function, Adjustable Parameters Of
Droop Characteristic Curve;
» Abnormal Judgment Of Power Grid, Blocking Frequency
+ Control Function;
« Primary Frequency Modulation Recording And Analysis Function;
+ Local Test Function Of Primary Frequency Modulation; ‘ —
+ Meet The Current Requirements Of Northwest Power Grid For The - e e
Primary Frequency Regulation Function Of Wind Farm; : | e
» The Distribution Mode Of Reactive Voltage Regulation Is Adjustable; l

Y

1
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Main Control System Solution
( Intelligence control )

FERARTR

B BB N RAEEHEMR RInIRE

InZEhZKnee BoosteriZmifiit

BreiEH

XA REE IR

EREEETNRIETT

ksl

AR ERR

iBig LA EINEERYML . RILMRE RN AEP to 2%-4%,
Eliminate yaw error by adaptive yaw

Power curve Knee Booster inflection point optimization
Intelligent dual mode control

Optimal wind wheel energy capture

Intelligent rated power boost

Gust control

Vortex Generator

Through the optimization of the above functions, the
turbine AEP can improved by 2%-4%.

-
(™
=)
>
>
<
]
o

Features of Main Control System

B BiEMN Rz |
HBRIRRANIRZE

Eliminate yaw error by adaptive
yaw control

BEN A HENRE R -

SCADARANAIERIAE , KA , IR, KiESHIEHT
LEZIIRSS S | IRSH[EEZSMUULEBIEHITONT , A TR
RAminmZIE<S  BEEARLIRT SNSRI
BRE , MARFTRBE,

Principle of adaptive yaw elimination error:

SCADA uploads the relative angle, wind direction, power,
wind speed and other data of the turbine to the server. The
server algorithm analyzes the above data and issues the yaw
offset command of the turbine to optimize the optimal
condition under different working conditions. The yaw offset
angle increase the production efficiency.



Main Control System Solution

9 FIEfERSD S (EeerEdl )

( Intelligence control )

BREXNIRIZ !

Intelligent Dual Mode Control

EIEN HEAE S HE IR AR S S T REEIE TR
FISEEIE USRS |, BEEIXIE T XA
HEaE , NRFHREEE.

The adaptive dual-mode drive chain control combines
the advantages of induction motors at low speeds and
double-fed motors at high speeds to improve the
performance of the turbine at low wind speeds,
increasing production.

EfUXFCREE IR
Optimal Wheel Energy
Capture

ETNHUREFESPIES | BTSSR thERM A

EIBEREXBERAZR ( CpfE ) FRSEMIE TN
BIZER. RRELBEIHERMPPRRMETRSE , +b
ERMZERE. SEGEHEEEL  FBXEE
JoiEHEF AT RN AR , AT ERIRIRERXUTEE
WHERANXBERIEER | EINKEBE.

Based on the turbine model combined with PI control,
improves the effect of the turbine at low wind speed by
fine-tuning the blade angle to track the optimal wind
energy utilization (Cp value) in real time.At the same
time, the optimal pitch parameters are automatically
searched and identified online to compensate for the
pitch installation deviation. Compared with the
traditional control algorithm, the new wind speed as
a control factor adjusts the blade angle, which can
quickly track wind changes and maximize wind energy
capture efficiency and increase production.

4 (%)
%y —

94 |
92 |
90
88 =
. R
84

20%PN~30%PN  100%PN i #

b o1& 3 o0 HE 3 A
] 16 i TER 270 48 0,

IhERph4Knee BoostertBSffift

Power Curve Knee Booster
inflection point

optimization

R RS B A A R RER A IR | (NS AT8E
SEATESRISE L | IRFHRAE RSB AL TR,

The dynamic control algorithm is applied to optimize the switching
control of the shifting section and the constant speed section, so that
the Turbine can run at the optimal speed as much as possible, and the
power output of the turbine at the corner of the power curve is
improved.

1600 3 (kW)

1400

1200

1000 — ik {LKnee Boosterit &)
o ~— Knee Boosteris &
e e AT R 2K,
400

200

0 Wik (m/s)
0 5 10 15 20 25
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Main Control System Solution
( Intelligence control )

BREENEIRIEFt

EXNNIARITRERA , I DHXIBEFRXTA
MR |, FIFRSCRRERE | SEINXHLEER
HIR , N FREER.

B&X1324%1 Gust Control

NAVERERRUR T . EIKERIASEEZE N | SEXL
AT EAREIEXINIE , ELAERERMIT T , KALA
BER BRI BESEUXWIRKR E.

In the gusty wind condition, the turbine can't face the
wind direction due to the wide range of wind direction.
Therefore, in the gust wind condition, the turbine can't
effectively capture the wind energy and lose power.

EREA—RRALESS
Increase power production
—\Vortex Generator

NANESEINER DR R B EimnXR  , Kisg

ERSREATX , #ESRSE  FERD 18
IOFEA. WiRRERRR—FMEIRIEIIRITAN |, B
LEEERSIRDE | IRETTAFIEERS , NmERs
SRR, BEXWRIX BEREREES.

The wind turbine at rated power condition and high
turbulent wind condition, airflow Angle of attack is too
large when wind flows through blade backside, which
makes airflow separation, reduces lift and increases
resistance. Vortex generator is a special structural
design component, which is used to delay airflow
separation, increase lift and reduce drag, thus avoiding
aerodynamic loss and improving wind energy capture
ability of turbine.

Intelligent Increasing Rated Boost

Old turbine usually have a large design margin ratio. By analyzing the
actual wind conditions of the wind park and the design load of the
turbine, the actual load margin is used to increase the output power
of the wind turbine, thereby increasing the annual power production.

RN20SRAELBIT 30 RN20S RSB -305

XS EhIRATE OIS
ERERPEMIET ERERPERUET
Eﬂﬁ?ﬁﬁtiﬁ RN20SRIE <2 Emﬁ?mﬂra Ri20SRm>-28
M mIRFZE M RAnFIZE

17 1H

FERFLS FEATLS
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Pitch Control System Solution
(Larger Power Smaller size)

FN BT Z=—fH F3.x-5.xMW
Pitch solution of new turbine model
—Onshore 3.x-5.xMW

e 4 XMW KEB Z53Z75% 4.X MW KEB pitch solution

o IRN/5EE : KEB 19P6, sKHEAREIEEH]

o MEEEAFRT 1 22KWIEREDRS |, 13KWERHN,

o 15{K : 304755 ( C3E4R )

o Yl : IP65 , 24AVIEERNZE (160NM ) |, FEZS

o IRIEERE : -40°C-65°C

e Drive solution: KEB 19P6 / permanent magnet synchronous motor
e Performance characteristics: 22KW driver , 13KW motor

e Cabinet: 304 stainless steel

e Motor: IP65, 24V brake (160NM), Rotary encoder

e Environmental adaptability: -40 °C -65 °C

FNBE TR A E—E8 7 x-15.XxMW
Pitch solution of new turbine model
—OQffshore 7.x-15.x MW

e 5 F15MW52 Offshore 15MW solution

o IRFNAEE : KEB 23P6, skEEIEE,

o MERERERT - 42KWIRENEE |, 30KWLL_LEEH

o 181K : 316ERIN ( C4%4, TRTE LS )

o E#)l : IP65 , 230VEERIFE ( RIZEHFEA50NM ) | jEEE
o INEERMME : -40°C-65°C

o Drive solution: KEB 23P6 / permanent magnet synchronous motor

e Performance characteristics: 42KW drive, 30KW motor

e Cabinet: 316 stainless steel (can be used for offshore anti-corrosion)

e Motor: : IP65, 230V high pressure brake (brake torque 450nm), Rotary
encoder

e Environmental adaptability: -40°C -65°C
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Main Control;
Retrofit

FiruamR T E—uat 2
Main Control Retrofit Solution - Turbine Model

L561.5MW. 2MW. 3MWATEY ® RERERNEIYREBHER2%~4%
o {EEEEFHINRE
EBfE=2 OMWHBY o SHIEE AL
1 5SMWHA o [XUAMUFXANU—RIESR
o (ALIRARI=HIRRS
RANE 1.5MW, 2MW, 2.5MW#EY o [ERNETT
o XUFBINIHEREIE-AGC
CCWE 1.5MW/2MW/3MW model ® XUZFINIHEETE-AVC
HD 2.0MW model o XUZIARIIEIR
@Improve the average annual production

Nordex 1.5MW model
DFWP 1.5MW, 2MW, 2.5MW model

efficiency of a single turbine by 2%~4%

® Low Voltage Ride Through function

® High Voltage Ride Through function

® Wind park side and turbine side primary
frequency modulation

e Optimized yaw control strategy

® Reduce turbine load

® Wind park active power management - AGC

o Wind park reactive power management - AVC

® Wind park ring-network communication
FIERFHE
Retrofit of Main Control System EIIRQ ﬁfE%Ad
——Main Control Platform etrofit Advantages

54

® Bachmann E&TFHE o IRMHSEAINYIKUEATER XN Edr EHAR &
® Beckhoff E&FHE o XRARFAIEIRIINFEIZOEE
o RAmABEENES
® Mita, Bf% (Reta) FEBFER - . s "
o RSIhEELS 7 I—IXIBMIIEE
® DEIFFEE{FER
® M IFFLEI
o EAFLENER
Bachmann platform upgrade Provide comprehensive wind turbine retrofit to extend the
Beckhoff platform upgrade life cycle of the turbine
Mita, DEA (Reta) platform overall replacement Adopt the latest speed and power control core algorithm
DEIF platform overall replacement Yaw adaptive control
Siemens platform replacement Yokogawa Increasing power curve

platform overall replacement HVRT and primary frequency modulation function



FIEBUE RN A

Main Control Retrofit Case

AR EFKILERIH LMWK —H] ( MitaE$z ) 5—H3
(FEMitaEdz ) EINERSIRAFBESI M. SZEDHT
BUERT. EWBUERHFISIEE AR BB | #KE0ER
égif#mas#mm , STEE—HA20#, 28# X B KIBE

Taking the actual power production statistics of the 1.5MW
wind turbine phase II (Mita main control) and the phase I
(non-Mita main control) of a wind park in Zhangbei, Inner
Mongolia as an example.

Comprehensive analysis of the power production of the
modified wind turbines and the comparative wind turbines
before and after the retrofit of the 56# and 35# wind turbines
in phase II that were transformed, compared with the 20#
and 28# wind turbines in phase L.

FEit &I MitaE =928 XALELIEMitaE2R28 X%
KR T7IE5413FTERMRIREE | BEIEWIEINEFEa
3057c. (ZEitada : 2018/5/30H%F2019/1/308 , #
TEFRRIFHAXINATEERL ( ABREE ) .

Statistics show that the two wind turbines controlled by Mita
have produced nearly 541,300 kwh of power production than
the two wind turbines that are not controlled by Mita, helping
company to increase economic benefits by nearly 300,000
RMB.(Statistics time: 2018/5/30 to 2019/1/30, the data source
is the model of the turbine (no power limit).

B—FHEITIERN , MMXWINABRERIT A © MitaE
ERIBI2E XA IEMitaEi=RI2 8 NN Z R TiIE1015F
ERAREE  SEEIEINEFR=Er6057T. (Fit
AfiE) : 2018/5/30H%2019/5/308 , #ERIFAFHAX,
HAIHERRAL ( ARBRER ) .

During the statistical time of the whole year, the statistics of
the power generation of the two types of wind turbines found
that the two wind turbines controlled by Mita issued nearly
1.01 million kwh than the two wind turbines not controlled by
Mita, helping company to increase economic benefits
600,000 RMB.(Statistics time: 2018/5/30 to 2019/5/30,
the data source is the model of turbine (no electricity).
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Advantage of Pitch components retrofit:

o EMBUENRZMES , IBA RS MRS

o BT RMAUE |, IBIMREFF=EFTRE

o BT ISR EH AR

o BEHXIEMHUANZERE

o LﬂEﬁLiﬁﬂbﬂﬁﬂlﬁaﬁﬂ HEIERIEE
B SBIE A AIERKIREFIZI TRTE)

o Retrofiting DC into AC system to improve system performance
o Add the LVRT and HVRT function

® Solve the problem of insufficient spare parts

e Optimize human-computer interaction interface

e Add fault and log functions

e Extend equipment running time through capacitor retrofit

SRR

itch Control Retr0|t *

Pitch components retrofit:

Pitch retorift solution

REE, LUST, SSB 1.5MW pitch system controller retrofit
REE, LUST, SSB 1.5MW battery change to the capacitor
CCWE 1.5MW battery change to the capacitor

REE, LUST, SSB 1.5MW DC change to AC

Retrofitting the old L+B controller with Beckhoff controller

Pitch retrofit turbine

MYSE 2.0MW, 2.5MW mita pitch retrofit
CCWE 2MW, 3MW AB, Mita, REE pitch retrofit
Windy 1.5MW pitch retrofit

GUP 1.5MW pitch retrofit

CRRC pitch retrofit

DFWP 1.5MW, 2.0MW, 2.5MW pitch retrofit




LA EFE RS
Pitch cabinet retrofit

KEB P6 X3 % s fRIR T 22
Qiﬁ%ﬁ‘ﬁaﬂziﬁ{jﬁ% . KEB P6 Rxeztrofit sjcaTutTén

Advantages of the pitch cabinet retrofit:

o {HFHKEB P6EERLT /TR, A5 e Using the mature and reliable KEB P6 integrated solution
o BRI BT EAEHhE R o R R BRI ERE o For the direct drive turbine, this retrofit completely avoids the
o EITIXENGE | AN T AR E RS problems of the old cabinet design

e Through retrofit, it is equivalent to the new pitch system

o 2T BFFNINRENIE , ATERMBRIRIE
o EIEIRMAKIE | EFNRITREW  RAFNLE
o 1NN T BFRFSFEILINTIEE

o Reliability is guaranteed after the type and function test

e Redesign the safety chain through the whole cabinet retrofit,

the system is safer

e Add the necessary functions such as HVRT and LVRT
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Turbine Auxiliary System

RS
Hydraulic Station

IRIEGERER ( EATON ) SetRIRERGRA |, AIhifAH
BEEEMRFNEN. HERENETEERERRERT
=

Absorb the advanced hydraulic system technology of EATON,
and successfully develop a whole new hydraulic system
solution with independent intellectual property rights and
stable performance.

H RS ES RS

Blade Condition Monitoring
System

3|i_iﬁ"%:|:lntelligenceECﬁ‘t’:iﬂ?E”?ﬁ* , HEHM RS
BNRS  SUREEE | B/ AOFREN /A
/AR, shSEE/uEIENASEHEMIRE |
hﬂ%ﬁﬁﬁé,ﬁﬁ#ﬁﬁﬁ%EﬁFo

Introducing IntelligenceEC  (Switzerland) optical fiber
sensing technology, launching blade condition monitoring
system, including: Ice cover monitoring, Stress and
vibration monitoring, Deformation monitoring, Evaluate
static or dramatic load, lighting damage monitoring. For
protecting turbine and preventing maintenance of blade.

AREREEYS

Big Data Management Platform

SBEXRFTENFRARSEFER | 7R 7 HIRERATER
By, IXBUKH &R L. %SHEﬁJ\’fJi HEEESBETE
RIREIRERRTT 2.

Jointly developed with Computer School of the Tsinghua
university, overcome the defect of data delay and achieves a
complete big data solutions including turbine data
transmission, data analysis and data management, etc.

alEES
Turbine Lift

BEREASRHNNRIERRS , KEoE  BRTEANMS
ESR78

Independently developed the latest turbine lift, stable and
safety, suit for all wind parks at home and abroad.

SR

Vibration sensor

SHEIMNERIA , BERAEXVIEREIMERSS | 127
Al | REXNNZEREET.

Introduction of foreign advanced technology, independent
research and development of turbine special vibration sensor,
improve reliability, ensure the safe and stable operation of the
turbine.



