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Company profile

Shandong CRRC Wind Turbine Co., Ltd., which is invested by CRRC Corporation Limited. (hereafter
“CRRC"), is a first-classlarge-scale wind power equipment manufacturer in China. The company’s
business mainly includes the R&D, manufacturing andsale of wind power equipment and its main
components; wind power equipment project design, construction and technical service.lt has capacity of
1,500 sets output of 1.5MW ~ 6MWonshore and offshore wind turbines every year.

Shandong CRRC Wind Turbine Co., Ltd. has a strong independent R & D and innovation capability, with
"academician expert workstation". Company equipped with the international advanced test devices, such
as the full power wind turbine test station, semi-physical simulation platform and pitch test platform. The
1.5MW, 2MW, 3MW wind turbines researched independently by company have been installed in
quantities, and performed steadily in wind farms. The 6MW offshore wind turbine has been in the stage
of research and development.

Under the principle that quality is the basis for enterprise establishment, quality control has extended to
the research and development, manufacturing, supply chain, indirect supply chain, equipment operations
and other links, and quality control industry chain has been achieved complete coverage.

Company has a highly efficient operation and maintenance services team, with remote centralized
monitoring center and expert diagnosis system, which has first-class service capability to pre-sale, sale
in the whole process of after-sale.

Shandong CRRC Wind Turbine Co., Ltd. inherited and developed hundred years manufacturing gene of
CRRC. Insisting on the policy of keep improving product quality, company will be the best wind turbine

manufacturer in China.
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Strategic development goals

Products: Adhere to customer interests first, supported by the mature and reliable technology,
customized designs for clients, company intends to create a full range, high quality integrated solution of

wind power and achieve the high reliability and high yield of products.

Market: Based on the high quality product, and the stable and faithful business tactics, company intends
to expand the domestic and foreign market. The goal of annual newly installed capability is to be top of

the domestic wind power industry.t

International: Relying on the platform of CRRC international market, focusing on the development
strategy of “Belt and Road”, cooperating with the domestic well-known development companies,
international market breakthrough is realized rapidly, which make the company into the international wind

power enterprise.

Offshore wind turbine: Supporting by construction of offshore wind turbine base and Shandong offshore
wind turbine test base, based on high reliability and high yield of the product, the offshore wind turbine

will be company's pillar industry

www.crrcwind.com
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R&D strength

CRRC Wind Power (Shandong) CO.,Ltd. has a professional R&D team with more than 150 people. In
recent years, company cooperated with Aerodyn, Garrad Hassan, Fraunhofer, RISO, CRPRI ( China

iR&7

Electric Power Research Institute) and other domestic and foreign first-class institutes. Base on the

NEBE—X150RAERK . BWREFTERNBALEMNE, IEEX, RERKkSAerodyn. Garrad
Hassan. Fraunhofer, RISO. FEBERREEERIM—RIARINIENE, TSI, B RIEEE
ARG E, 2T 281.5MW/2.0MW/3.0MWBE_EXIEBENARIULT m, LARBDEHHZSMAIOMWiE

introduction, digestion, absorption and innovation, company has developed series of
1.5MW/2.0MW/3.0MW production, as well as the upcoming 6MW offshore production. We have
advanced semi-physical simulation platform for wind turbine and wind farm, dynamical pitch system test

EXEm. AERESHNXENAMXEZFINHEFES . TRAGHSMEVLFESURENE platform and full power test platform for drive train. We can provide high quality products and service to
IRAWTEE, TE=RAANMNER, TRERER~MASHEFITENE, AEFPRHES MR RF our customers with the above methods, which can ensure the progressiveness and reliability of our
B . products.

2 ; The company has academician workstation, expert consultant office, and carry out extensive cooperation

with domestic and foreign research and consulting institutions, which research and develop cutting-edge

Pk 4T
fmA%ﬁﬁ&ﬁd

technology and industry development problems of wind power industry.
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Test capability

Test station in Shandong CRRC Wind Turbine Co., Ltd. is the first test base with the professional test
ability of wind turbine and components.The professional R & D test team adhere to inspection and

testing standard that is preciseness and meticulousness,domestic first-class test base of wind turbines.

www.crrcwind.com

>> INEIA I UL N3

Full power test station

LINRNOULIRELH . EEFE, NENBERESRBEFEENELNNNTES, BERENA
ROFFRILE . EBRIAIG . ReFEUK. MG, 120%i35idie . IIXREHET . ERlidEnses,
RIEFMBIAESHRE; A Fek&ETEAXINENBEERERS, BE XAREESFHRINEE
WHEBRIEEEANE=SWAFE, ENSKRERRMEN RIBHEREEFEIHRS .

Full power test station has advanced equipment and complete functions, which is the first one in
China can do furniture low voltage ride through, with the capability of high power unit grid test,
overspeed test, safety chain test, loading test, 120% overload test, power factor regulation,
harmonic testing, all wind turbines were qualified before leaving the factory. Test platform equipped
with 3 MW of voltage sag generator, and low voltage ride through test ability, which was designated
as the third-party testing platform by China Electric Power Research Institute,and has provided low

voltage ride through testing service to many converters and wind turbine manufacturers.
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Semi-physical simulation platform

RESEHAZRIXEERREFraunhoferBX G FF AN EBAE/XNEBZHEMATFE, ST TIIX
FEMBFIXEBIZNEFHAERN, BT EREZIENTA, XY mifAeiEEs T EEEM.

NENAGEURFEMNETEHEHRFNMEKIE, SENER. TR, BRBRFNKSHE
Wi, ZFEEM T IECIHRERUTHIRBIENL, SCIXMFENAXENARFHRFENES TR, BIFLSE
BT, HeEkE . KRN, MEEENF =TT ERISERN A .

NEZEEWNTFE, AISEIFENIZRIRS . NARRIIEREN, AXEBIZHMIEIFIZHRE
FILACIRA T R, TEZRSXBIZINBALES.

Wind turbine / wind farm simulation test platform developed by company and Fraunhofer that is the
well-known global wind energy research institute, realized digital simulation of wind turbine and wind
farm, and has made up for the vacancy of domestic field, has played a critical role in development and
validation of products.

Wind turbine simulation test platform focused on single machine control system simulation, including the
simulation of main control, pitch and converter and the accurate simulation of IEC standard wind
conditions is realized. The platform can develop customized wind turbine control system, consisting of
advanced control methods like power upgrade, intelligent down load, wind speed forecasting,
environment adaptation etc.

Gt

www.crrcwind.com

Wind farm simulation test platform can simulate particular wind farm terrain, turbulent flow and wake of
wind turbine, which is the digital basis for wind farm micro siting and field level optimization that can
improve the overall income of wind farm significantly.

>> BRI ENA
Pitch test bench

TREG A SRR ENNNESNETRSUREH IR, JIUBERRESIRIGFEFEHSUR.
SR EEBIEUN. SRR, BRENENR. ELaT AR, A1) BIA5mERER
FZRFFEENIIE, BOTRAGHIHIER, RESTRASHRE, BIREREXZHMEIRE, 1852400

Pitch test bench can simulate normal operation state and all kinds of working conditions, static test,
dynamic test, backup power supply test, fault testing, power grid test,continuous operation test that
contained by pitch system test can be realized. All debugging effort of pitch system can be
completed in the factory, which will reduce failure ratio and improve the quality of the pitch system,
shorten the wind farm debugging time, boost the success rate of 240h acceptance..
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Advantages and series products

1.SMWZRIIHNHFmAILE
CWT1500 advantages

REEEEIEMERINERE R IR, JERHMEN RS, FRERIR; RAE®
BEENPIEADERRIENRA, IREAENRSNELRRE; RARSHRMES, 2D XITRED
HRPE, TERNBED . BE T TUV-ARIZIHAE. PERREIZFGENN, BRIEREU.
FEREETEMIHARE I, ARANFENIRIT, TERES mAIESE.

Drive train damper and tower acceleration feedback technology can decrease the load impact
on drive train and reduce tower vibration. Gain scheduling PI regulation pitch control technology
can get as much as energy capture. Soft-start yaw system can cut down the mechanical impact,
which can increase the lifetime of wind turbine. 1.5MW wind burbine has been and certified by
TUA-A design cerification,power characteristics test,power grid adaptability test,electric can test
quality and low voltage ride through test of China Electric Power Research institute.mature

platform design can greatly improve product reliability.

www.crrcwind.com
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2.0MW R G B 7~ mAINE
CWT2000 advantages

REAEMEINERERINERE RIRRA, BENRRERLT, E8K, RiREHRE, RAESE
BEPIREREHRA, RA=ZRXERN, THMEER, TENRERE., BY T HEERB
RYEE B R MM AREB RSN, MAERAARIFENIRIT, AAMIES ma ®lt.

2.0 MW wind turbine used the technology of chain drive resistance, tower acceleration feedback
and PI pitch control. The unique design of nacelle chassis is light-weight and strong absorbern.
2.0MW wind turbine has passed power characteristics test and low voltage ride through test of
China Electric Power Research Institute. Based on the platform,mature platform design can

greatly improve product reliability.

e

A\

www.crrcwind.com
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CWT2000 advantages T T
\ ~ e | wmom [ mom | scPaAmoms |
FRIRME RN AR —RPE IR AR R FE MRS AARR A 2, FIRT B &R ARILREAES, %—ﬂ% Loy IECIIb SCFHIRGE 6m/s)
T AR AIERNER RHmR A HHRER e
ST A S —— TR TR+ KB R P+ SIS, (RIE ATl 90m/120m B ]
R ER A RS A R BUENHE KW
RS RS, S SR b
B HREREAERSTIIN T REEAE, HmEEmEAREREET. Mi’b‘%ﬁ%%iﬁrpm
O S RN EME I — R IET PRSIERRE N I, HEMEhEREETE, LG mls
KBRS R A+ R TR e —— (R AP A R TR (R FB FE i B Yt MU (10min) mys
K ERRS— RN AREEARIRER, NAANICERN122m, TESH MURE Gs) mis
‘ . B ) mis
EEHRE 6m/sHIRK (FRERBRA T ESSEE)SERDT 2300/\i RIS L B/ T weREms | 94 | o1 | 86 |

(2 0.7H7R) « BATRBEE: 35 £+40°C  EHREEE: 40 £+50°C
Medium speed transmission technology——Taking into account the power generation performance FUAE R m 9.34X4.396X4.244 (%% 9.34X4.396X3.538)

of direct—drive wind turbine and cost advantages of double—fed induction generator and with strong
. R HUEER
generating capacity, which the benefit of the customers in developing low wind speed projects can BRI B
be obtained.
Advanced unit platftorm——Two—stage planetary gear box + medium speed permanent magnet BEHE V
. . . B % a0 | om0 [ a0 |
generator + full power converter, which ensure the reliability, power generation performance and HETH kW %150 %150 %150
A7 TIKIRERH TIKIRERH TIKIRE A

the cost is optimal design. A5y 58

Structure of the main shaft is double bearing—— The gear box can not bear the extra load and only L TR A THRARR A THERARR
A

transfer torque, and run stably in the life time.

BITE BITE BT R
Gear box and generator integrated structure——The frequent centering problem of high speed _ﬁ PETER® AT Edite RATE %
Fesli
end in the operation is solved, which makes the transmission structure compact and reliable. BR RS
Permanent magnet synchronous generator + full power converter——Power quality, the high and JhSLHEAR S JhSLHEAR R HSLHRUEAR R

low voltage ride through performance can be guaranteed. LA

. . . o . N . RAL-RENIRE | EPL-RENIES | -k
Big rotor diameter series——This series has larger diameter than similar wind turbines. The rotor IR AL n““
diameter is 122m that makes single wind turbine has not less than 2300 equivalent power R A1 2% nn
generation hours(0.7 reduction factor) with the wind zone of annual average wind speed 6 m/s EERG
(standard Weibull distribution, standard air density). ‘gﬁmj\%g

TR

www.crrcwind.com
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3.0MWRIINAEFmAILE
CWT3000 advantages

RAERNHEINERBETINEE IR, RABEEEPIRNERERRA, HRME. KEH. &
MAIRABRIRRI LR, TR RARRESEMIAMNE R, NAEEERRNTMEINEE,
BEHENREHES . EXNIHREHFIEBERH=MEI, TRRGRABPLCHEREHRRZH,
EERRERBERES, BT HEERFREEFEIL,

3.0 MW wind turbine used the technology of chain drive resistance, tower acceleration feedback
and PI pitch control.Liquid cooling scheme was used in gear box, generator and converter. With
circuit breaker with contactor grid connected programme of converter, 3.0MW wind turbine has
a strong non power compensation function. There are three control modes that are constant
power factor, constant reactive power and constant voltage. Pitch control system uses PLC
servo controller control. Super capacitor is adopted in backup power supply. The wind turbine

has been tested and certified by TUV-A design cerification

www.crrcwind.com
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6.0MWRIINHEmAILE
CWT6000 advantages

RS R SEAUE RIS —— I RS AR A + PR R BBALAE . KEEB RO HIR AR
, ERRTLIRASSHERMEER . NART T ERRSHHSIR SRz TRIITIINEE
MARBFHF NSRS, B ERk=R. HxBRIIEERGFINEER LAFINEE, AT
W HET" , ReVARNERTFIBR,

SEHASPEIRENS], TASEIEMERRSRERR, MABTNERBRERFR, BN BE
b= 80, MIdAER. MINRE. BINRFAITANRIEREHTMELT, THFAEIET, ReFAHEI
#.

The transmission chain structure of wind turbine is that two support + gear box + medium-speed
permanent magnet generator. Key parts control adopts double redundancy design, which can be
used for compatibility. Two operation modes normal status and fault status is designed to generate
electricity. Fault diagnosis system consists of sensor, amonitoring circuit and video monitoring that
can determine fault. “Operating with fault’can be realized that will improve the annual availability of

wind turbine.

Advanced fault limit mechanism is designed in the situation that other sensing system is
brokendown, and main generator generating system runs well, through observing of the other
variables such as, test speed, angular acceleration, electrical power, to estimate failure sensor.
Based on this design wind turbine will be controled.

www.crrcwind.com
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Product quality control

>> BIZ(IAUE

Type Certification

RERERFIENCWTRIIN D RKENAEEARREET T PEERGAITEEEFNEEN . BERE.

DA . EEEN MEFINEEMENENE, FEUS THEXNERIES, TEWE 7 ITHMEHNERK,

CWT type wind turbines manufactured by CNR have obtained the China Electric Power Research

Institute certification, including low voltage ride through capability, power quality, power conditioning,
power grids and other functional suitability certification testing, and obtained qualification certificates,

met requirements of the grid condition fully.
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>> REIAUE
System certification
NEEBRFRENSEARR, BETERT 0 V-SUDRESEERZINEHZ. FEEREINEFD
(CQC)H%WEL@%témﬁwgwﬁﬁﬁ FEUE T HEMNANIES .

Scientific management system of company has been certified by German TiV-SUD quality
management system and China Quality Certification Center (CQC) environmental and occupational
health and safety management system, and obtained corresponding certificate.

{ e
- OCCUPATIONAL HEALTH AND SAFETY . —
*g*‘*&f AR AEE R MANAGEMENT SYSTEM CERTIFICATE 23 & f. 394K * tATEE ,15 ENVIRONMENTAL MANAGEMENT

5 ()
o b
- Y Lt \ &
O @A ED N e cunycermmcano covae L] 'u} i E Y

>> K THAUE

Design certification

AENRIHAER ( CWTRIIKAKEBNA) SEBETT U V-ARRIHAL ( SERNEREBIARIE
THAERINE ) RFPEMRRE . SEAEFOEERIMUEAETADAIIAE .

CWT type wind turbines designed and developed by company have been certified by German TaV-A
design (the first domestic model has obtained the certification) , China Classification Society(CCS)
and China General Certification Center(CGC).

@ amui ® @ comsr
7 @ A E GE B Design Certificate LA 2
CROREAARNE)

.
.
.
"

ZERTIFIKAT # CERTIFICATE #




thEhE
CRRC

3410 FE B 4rh
SIEEERT
Product quality control
Operation status of the wind turbine is monitored by quality control central monitoring system and
g quality information system that ensure operating stability and meet equirements of the owners.
XEBNAE TS
EPHREED] Quality control in wind farm installation and debugging process is assured by installation disclosure,
installation instructions of the first one, installation of key nodes stoppage point seting, which ensure

X EBip% s
i E+
RREEE

PREERS.
REERRFRAXE
ERINIEITIRE,
HRXIZ TR

Wl LEm SRE. ZalFE
TE. EaREy K. meet technique and design requirements.

FmEIEERE N ampe zoes

installation process meet technique and design requirements.

Quality control in product manufacturing process includes the unit assembly process inspection,
process inspection and other control institution. All wind turbines are tested by full power test that

PRI EH

seERIHA
e NS N

BT SR IE
 FLERIEE, R
IEXUZ R RITIE T
BIZ. RITEX

Supplier management control system ensure the quality of products by supervision and inspection.

Key components are supervised in the whole process.

According to the company's requirements key components are specific. Irregular evaluation and

TR . R implement the audit can ensure the quality control of indirect suppliers.
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>> Service Commitment

Adhering to service tenet“building service brand, keeping customers satisfied”, based on remote
monitoring center and rapid response mechanism, Shandong CRRC Wind Turbine Co., Ltd.
established operation and maintenance service system containing preliminary consultation of wind
farm, wind resource assessment, wind turbine installation and commissioning, O & M of wind farm.

.S There will be service bases in 200km wind farm areas. Company promises to our custom: feedback
éi np H%ﬂﬁ% in 1 hour, O&M staffs arrive at the scene in 2 hours, solve the problem in limited time, ensure that
. . wind turbine operates reliably.

Full life cycle operation and
maintenance services

>> Operation and maintenance services

— The warranty period, service personnel stationed in the scene to provide 7 x 24-hour service;
Eﬁﬂﬁ% Fault response time: 4 hours typical faults resolved, resolve or propose a solution within 24 hours
major failure;

WZRRERBESREATILL 4TSRS RME, (RIFEEHE" ARS=Ss, LUnRerthisisdhy R Supply of spare parts: General spare parts within 24 hours to the scene, a large part to the scene
BOREIATH S, BT RENEAREST. RAERE. NENAREGL. REmaTs within 7 days;

24 hours online service, which can accept conplains and suggestions from customers in aspects of
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service quality, turbine running conditions and spare parts supplement.
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Increasing The Electricity Generating Intelligently
Increasing Power Generation Intelligently




