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Wind Turbine Powertrain Test Bench
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Wind Turbine Blade Static Loading Test Bench
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Wind Turbine Blade Dynamic Loading Test Bench
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Wind Turbine Gearbox Fatigue Test Bench
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Wind Turbine Coupling Durability Test Bench
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Core technical talents 50%+ | National patents 50+ Nationa{-lwei.af:g.']%elligent-.!wel Global customers 300+
awards 40+
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VALUE SPIRIT
Chongging CAERI Test Equipment Co., Ltd. (CAERI TEST for short), a subsidiary of China Automotive Engineering Research Institute Co., Ltd., has been commit-

ted to the research and development, manufacturing, and sales of testing equipment since its establishment in 1991. It is a system integration solution provider for

23

the overall capability construction of testing equipment.

After more than three decades of development, adhering to innovative design concepts, exquisite craftsmanship, and a dedicated craftsman spirit, CAERI TEST
has successfully developed over a hundred types of testing products, with several products reaching an international leading level. The company has been
recognized as a national-level specialized, refined, and innovative "New Giant" enterprise, a national high-tech enterprise, a key laboratory of industry and informa-
tion technology, a Chongging technological innovation demonstration enterprise, as well as a Chongging enterprise technology center. Itis also a member unit of the
FE AR S T AL SRR E ] REZEF R T elfrdl WEIRSS BITFIEY elFihE BEF &S Aviation Industry Technical Equipment Engineering Association, a member unit of the China Automotive Engineering Society, and a member unit of the China

0 be the leader of Test 4 i i Serving customers Achieving Serve with integrity, Take responsibility, Automotive Maintenance Equipment Industry Association. In addition, the company has won over a hundred national patents and national and provincial-level
ipment Industry i employees Innovating enterprises  Collaborate with innovation, Strive for courage L . L . . . . . .
awards, enjoying a high reputation in the industry. In recent years, the company has successfully delivered several national "First Set" key projects, overcoming
multiple "bottleneck" core technologies in fields such as aviation, wind power, and agricultural machinery, achieving domestic substitution and continuously
injecting strong momentum into the development of the high-end equipment manufacturing industry.

CAERITEST possesses two core technology platforms: electric drive and electro-hydraulic. It always adheres to the development philosophy of technological
------- concentricity and product diversity. Its product range is comprehensive, covering areas such as whole vehicles, engines, transmissions, braking, steering, new energy,
and intelligent networking. The products are widely used in industries including automotive and parts, aerospace, wind power, hydrogen energy, rail transit, defense,
scientific research and education, testing institutions, and the post-sales market for in-use vehicles, maintaining long-term and stable cooperative relationships with
more than 300 domestic and international customers.
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Wind Turbine Powertrain Test Bench
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Wind Turbine Powertrain Test Bench
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The full-power test platform of wind turbine powertrain test bench is equipped with testing functions
such as mechanical performance testing, fatigue testing, power grid simulation, high and low voltage cross-
ing simulation, and hardware-in-the-loop simulation. The maximum power of the tested units can reach
25MW, which can meet the testing needs of high-power wind turbine units in the future years.
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RAMR = BINE  25MW
LB MM AE:6°-10°
R50 BIREHINER 1 25MW

BEHIR: Trpm
REER:11rpm
BRAZH:90MNm
BAREMAI11IMN
EAMMEI11IMN
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Functional test of mechanical components

Design verification and modelling of deformations
Verification of individual components of the powertrain
Mechanical efficiency analysis

Lubrication tests under actual load conditions
Functional test of cooling of mechanical components
Mechanical vibration monitoring

High-speed life test under actual load conditions

Validation of new supplier components

Load spectrum test
Compatibility test for power generation systems, power quality
andgrids

\\

Hardyvarei”i/r'rﬁ’—the—loc\)\f‘p simulation test

~

Maximum test_‘broduct owet: 25MW = — ]
Tilt angle of tHe test behch: 6510° - “
Test bench dnvepovver 25MV\/

Rated speed: 7rpm T T

Maximum speedy/11rpm

Maximum bending moment: 90MNm

Maximum radial force: 11MN

Maximum axial force: 11MN
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Wind Turbine Blade Static Loading Test Bench
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Nﬁ%”ﬁﬁﬁ”uﬁﬁt'ﬂﬁ O EHEHSME <& Waving static loading

‘Nind Turbine Blade Static LoadingTQSt BenCh O EIRERSME < Pendulum vibration static loading

BRI mKE:150m
Maximum test product length: 150m

RARSEE (REMHBE) :200MNm
Maximum static bending moment (excluding blade weight): 200MNm

HRERRERARTA winH R nosx I

L BANE LT 50m

REBM B SAMERIea B TFH A BASEMS,
IR ARIZIRS R, RASEMSERR, SHE0
N ENSHE BESE BIMEBAKETE
150m, AT B R REEATIE R M K R ER,

Maximum measured deformation: 50m
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!| | b A —_— Number of loading points: 12

The static load test platform for wind turbine

blades is used for static bending moment loading
of the blades, including the swing direction and

vibration direction. It adopts a vertical loading
INEFIK /N :30/40t
Loading force: 30/40t

form, occupies a small space, has good structural

stress, and is easy to operate.The maximum length
of the tested blade can reach 150m, which can
meet the testing requirements of high-power wind

turbine blades in the coming years.
RAMEFZRE :3m/min

Maximum loading speed: 3m/min
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Wind Turbine Blade Dynamic Loading Test Bench Eﬂlm""{%ﬁ

REMRASMaRES : __OmEWSNE O penduum viraton statclosdng
Wind Turblne Blade Dynamlc Loadlng Test BenCh O 1FEIBIREh NS <& Waving and pendulum vibration bi-axial loading

D ExAsE wmm

|
BRAMiR=RKE:150m Maximum test product length: 150m
|
= |
= "**?i BERAMIFS: £40kN Maximum excitation force of waving: £40kN
||
[
1 MIRIT=EE 0.25-0.55Hz Excitation frequency of waving: 0.25-0.55Hz
|
[
BIRRAHRS : £30kN Maximum excitation force of pendulum vibration: £30kN
|
REBrM A inERR & A FH R oS ES R, 8
EIEE R RRIERA R, RAREMEA, °1# B Wi o
RIS IO, 32 FLSE. W30 B HAAE Bl A A KA 2 BiRARITEE  0.5-0.8Hz Pendulum vibration excitation frequency: 0.5-0.8Hz
150m, FAIE B AR R FEARNERNEBMH X FE K.
||
The dynamic load test bench for wind turbine n

blades is used for dynamic fatigue testing of the
blades, including swing direction and buffeting direc- InEhEE:2 Number of loading axes: 2

tion. It adopts a hydraulic loading mode, which can

satisfy simultaneous loading of dual shafts, with -

realistic stress and short test cycle. The maximum u

length of the tested blade can reach 150m, which can IS S B S R 43 S N_umb_er of loading Points: waving and pendulum
meet the testing requirements of high-power wind vibration can be split loaded

turbine blades in the coming years. [
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Wind Turbine Gearbox Fatigue Test Bench
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Wind Turbine Gearbox Fatigue TestBench ===
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|
MIHEEARATELNE : 20MW
[
MIHEE AR AFEAFE :200kNm
[
RS AR S, RE BHiAEH, MTHERHERE 4% : 1200rpm
ERATFARESEIRRIXE, SERR
SRR XIS th 38R E, u
The wind turbine gearbox test T ERA ERAFIE 1 2200rpm
Eaauih| suan bench adopts an electrically enclosed
- structure and is suitable for full-power u
driving tests of the gearbox, including YmEDE3 3 PR 11024ppr
o . type tests and factory verification tests
wndtoine || STSHAER 1wt ] of the wind turbine gearbox. u

station station

HXE(ERES : 200KNm

Maximum rated power of dynamometer motor: 20MW

Maximum rated torque of dynamometer motor: 200kNm

Rated speed of dynamometer motor: 1200rpm

Maximum speed of dynamometer motor: 2200rpm

Encoder resolution: 1024ppr

Torque sensor: 200KNm
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Wind Turbine Brake Inertia Test Bench
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Wind Turbine Brake Inertia Test Bench o

BEh# R AT RE SIS

NI

T 4

3 #:1000kW

I

= :100~10000kg. m2, 4R F]3H ; step-less adjustable

’ ; BEE<1% 1%

" (BE) :0~25Mpa, EHIEHIFEE : <1%Fs Pressure control accuracy: <1% Fs

s ! J | EEl:0~100000Nm , Torque control accuracy: <1% Fs
Wy k = 15

HEaER EE#E'J ]
8. $Izh 1sk I s A RERR . B ﬂﬁ:unl&ﬂ'ﬁﬂi‘u‘:ﬂl— 1‘“3‘ F‘nnﬂ-é&%hf tr] SR YIRS 2N IR

y: 0~20m/s, adjustable. Cooling
00m3/h

he te is ma| used for comprehensive performance tests of wind turbine br.
ic comprehenswe braklnﬁrformance, friction material p

ctﬁ)n, temperature detec-t and other performance under actual onditions of
a mtﬁ-test data for product design and development, factory inspec-
ading, etc. |

L
; 1%Fs 1%Fs

(RS, e I ial closed-loop controller, which can realise constant pipe

B BHE. BRI E R B t torque, constant deceleration and electric inertia control.
TE.

I TR SOOI
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Wind Turbine Coupling Durability Test Bench 5‘[[1#‘5’%%
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WI n d Tu rbl n e Co u p ll n g D u ra b I llty TeSt Be n C h > Ae 15 [FIBY SEINE AN 3 U N EL BIE(UERE IR LE. (UFS = iR50. BEh/FIzhHHE IR, TiE

i, R PREE R 1430,

ubjected to rotational fatigue, it can simultaneously realize radial and axial displace-

des tests for displacement capability, displacement amount, start/stop torque, rated
tion, and extreme rotational speed.

R AR HFEE RIS

Dynamic Displacement Test Torque Variation Test

¥, BET8 [El B LM R R A H R sh S EXh e 1THEdR IR 55 BY , RES SR E T nEL. B35 /R
EEAT 38, ShS T (IR I8, {EIE 5 M,
dergoes rotational fatigue, it When a coupling undergoes rotational fatigue, it

achieve radial and axial can be subjected to torque variation loading. This
ent loading. This includes includes start-stop fatigue tests.
nt capacity tests and dynamic
> tests.

ESTETEA

IXThER AN BN ETH R : 350Kw IXEhER A BN E $A%E : 4800Nm

Rated power of drive motor: 350Kw Rated torque of drive motor: 4800Nm
R BEXHBTAIRIE S, RANWMEALSN, AT N BEHRRS Ritaeidle, iwE2~44~ mEitiE, IREhEB M ENEFLIE  700rpm I B REHIR:1500rpm

Rated speed of drive motor: 700rpm Maximum speed of test bench: 1500rpm

Wind turbine coupling durability test bench, with mechanical closed structure, suitable for wind turbine 77 " 7 T T T T T T T T T T T T T T T T T T T ST S T ST m T
= 4 . > e = :!'_‘ ~ %7 .
coupling fatigue and performance test, can meet 2~4 pieces of products tested at the same time. RAAHIAE  60KN.m (BEABYHAENIFL2E ALEH) RAH A 1675Kw
Maximum enclosed torque: Maximum enclosed power: 1675Kw

60KN.m (larger torque loaders are available)

HEMEEE:0~60kNm (AT BE:0~100kNm) RENAREE <1%Fs
Torque measurement range: 0~60kNm System test accuracy: <1%fFs

(extendable to: 0~100kNm)

-
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Drive Train Main Shaft Bearing Test Rig Bl B 2
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Drive Train Main Shaft Bearing Test Rig o wmpm o il Force Loadin

<O FERAInE < Radial Force Loading
o sammmmen o Multiegreslof resdomitcnae IR RN
Coommma o Temperaturaiea e A
 ommmt O PeformamceTest
 omam o Encurandei=r - S
 ommmz ————

p JE5 I T R—,

T----------‘[ ]
FEiatHA%E 5000 KNm Rated Output Torque: 5000 kNm
, |
RAKHEEERE :10rpm Maximum Rotation Speed: 10 rpm
_ |
RAEIASIIE: > 255MNm Maximum Static Bending Moment: = 255 MNm
fEoiE AR T MBI IES M R EZ GBI MR, HAEMNE, FHRRAAEIRMEETIRERE m
NEMREL, NMEEFEREFSL, SHEchHERFINTIE. HE. #M 7, SRS Z D, .
FESSh— it S IREN T 20, ETAEANSSRSRORESS AR , INE MM AET IR, IREheRHL S e SN i e .
AT A E RS TIEE, n
The main test subjects of the drive chain system main shaft bearing test rig include the main bear- BAmEERE L E n M oo = 2 MM
ing, bearing housing, and base frame. The drive chain system is installed onto a dedicated base via a ]
yaw connection tooling, thereby securing it to the test platform. Bending moments, torque, and axial RAEEZERT: Z6MN Maximum Dynamic Radial Force: = 6 MN
forces are applied to the drive chain system to simulate the loads experienced by the main shaft bear- - -
ing in field conditions. At the other end, an electrical drive method can apply a no-load rotational BABEMED: > 17MN Mo e — 17 MN
torque to simulate the operating conditions of the main shaft bearing. The drive motor is connected to =
the intermediate loading mechanism through a flexible coupling with variable angles. u
RATIAMAA: =>13MN Maximum Dynamic Axial Force: = 13 MN
|
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Yaw Bearing Test Rig E“Iﬁ%g

l_ﬁts@w% | Tetobies

IHIEXTR KB fRAT A

1ﬁ ﬂﬁﬁﬁg‘ﬁtgﬁé Test Object: Wind Turbine Yaw Bearing
Yaw Bearing Test Rig 2 -

& ARHAD R E fa < Simulate windward load
o mMmREE 000 - o Simulate sidewind load
o mmEnEE 00 o Simulate gravitational load
O WABMENGEAESS & Test the maximum driving force of the yaw motor
O MABMEMRAREGN & Test the maximum braking force of the yaw motor
o REERERFTEANR o Inspect gear operation under load

3 zEsker w—m

[ |
MR w3EE: 4.5m~6m Test product range: 4.5m-6m
|
[ |
LEXHZEFE: 6MNm Bending moment around the X-axis: 6 MN-m
[ |
[ |
£2YHHESEE: 6MNmM Bending moment around the Y-axis: 6 MN-m
||
[ |
EZZ5E: AMNm Bending moment around the Z-axis: 4 MN-m
[ |
|
fRANGHAEHAE: £15° Yaw bearing movement angle: £15°




