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Important Notice

WGP XCRESR R 7R A SO AT, 1 1 55 AT 24 Bl 152 B ) B AR A 75 B
HEWP suggests you carefully read and fully understand this notice prior to using the
technical documents and/or drawings.

1w H XCRES A 35 44 BOEOR BORMRT AR A R B T IRIE L€ 195 30, JARR AN [
8 FIZ R BRI 4R
HEWP owns all intellectual property rights on the technical documents and

drawings bearing the mark(s) of HEWP, which should be used in the way, term,and
scope as agreed.

2. T F RCREAR T (R AR R A5 A0 0 ) 3 R B L R R AR AE A IS 6 005 45 AR 2 A
1 FrA R BRI 4R35 LLRAS1E B8 B 15
2) A R BER AL A TAELE < ML E 1
For any authorized acc to the technical documents and drawings provided by
HEWP, the following conditions shall be met:
1) All technical documents and drawings shall be only used for informative
reference.
2) Any technical documents and drawings shall not be used for commercial
purposes other than those as agreed.
3. Gk bR T R EAS A0 B R BORMRT B B 4R 51 BOE =078 T i WU e 2k, A A
F K BEAH QBRI ST AR IE TRAE, e F BB AN AR HEATATT TR 2R LR 55
Fo any risks or losses claimed by a third party arising from improper use (or use
beyond the scope above) of the technical documents and/or drawings, the user shall

take the responsibilities thereof independently according to relevant agreement or by
law. HEWP assumes no guarantee responsibilities in any form.

4. BSUMAT P SCRA R BECIRAS, SRS EAMH] . A AT B AR 75, B
SCRRAS Y HE
This document is made in Chinese and other languages. The versions in other

languages are just for reference. In the event of any divergences, Chinese version
shall prevail.
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1. MEBHLA S B AR ULER
1. Wind turbine technical description

W5 HL HE175-5.X MW ELSR/K B R R LA /KPR, =My B, AR AR
T BRI AR F P A L, T ERARR TR R LR SR BT 7 % . HEL75-5.X
MW B AME LK 1.

HE175-5.X MW is a direct-drive wind turbine with horizontal axis, three blades, upwind,
variable-speed, variable pitch power adjustment, rotor direct drive permanent magnet synchronous

generator, wind turbine generator connected to the grid through a full-power converter.
HE175-5.X MW outside drawing as shown in Figure 1.

HARBIN ELECTRIC CO.

Kl 1 HE175-5.X XHLAME R EE
Figure 1 HE175-5.X MW outside drawing

11 BHFEEARRS
1.1 Technical advantage

HE175-5.X MW ELARKKBERIHLA, KN E RS I IERE, Tt hiesiir:, £R%
P AR S BE A B B B, FLR R RS AT S5 A A AR BT A I N B SRR IS AT 4
PIH, BRI

XE175-5000 is direct drive permanent magnet synchronous generator, the generator connect
rotor without gearbox , the drive chain structure is the simplest among products of the same level.
This type wind turbine’s compact and simplified structure gives it unique advantages in operation

and maintenance during its design life, the detailed description as follow:
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(1 S St BRSO B ARLES B Sk TS B AR S i, PR SR
RF 3-5%. HERER TRKEIKG N, SRR, BITATEE, A RIS, fEmiE
HUHLIAE SR
(1) High-reliability main drive chain design: Ultra-low maintenance cost and ultra-high-reliability
main drive chain design can increase power generation efficiency by 3-5%. The ultra-compact
single main bearing direct drive structure effectively reduces the mechanical loss and improves the
mechanical drive efficiency of the wind turbine. The wind turbine has good environmental
adaptability, compact structure and reliable operation.

(2) HENMAELRS: =T CFD SRt ith i B bl N #5812 250 S5k
Jiik, AR T HRE A FAL E AR B R GE AL - A FEUDL A P o 3 XU R 2R e ) DAL DL B
W, SEPLR EALSE I DR ERER VER L, R AR ML R R 2% .

(2) Adaptive thermal management system: Based on CFD thermal flow field simulation,
the structural parameter optimization method of the internal ventilation path of the generator is
proposed, and the natural heat dissipation system of the outer stator casing fins of the cooperative
generator and the nacelle-generator interior are proposed. The optimized matching criteria of the
forced ventilation heat exchange system and the real-time power consumption tracking thermal
management technology of the generator can effectively increase the generating capacity of the
wind turbine unit by around 2%.

(3) HEN MR RGE: Hr— &R, RATZI XN RS AL 2
fif v REIRKHEACE, Jodt AR B ARSI R G, ) S AR A Azt 21 H 1 e O D
SEI A IS s, &R A T Rl AU %A

(3) Adaptive wind turbine control system: A new generation of adaptive control technology,
deeply dig the potential of wind turbines, reduces wind turbine unit load, and improves power
generation efficiency; advanced variable-speed constant-frequency control system, full-power
converter to make high-order harmonic transmission to the grid Less waves; real-time
optimization of the control strategy to adapt to the environmental conditions of the site and wind
turbine position under different conditions.

(4) BRIELENAE Sy . SR SO B R E N BE S, MRS R
BATRR CHETTEER, AN EIRS . EiRE. mER. @ik, B4, mER. &
MG TR 5% IR

(4) Super environmental adaptability: High protection class design achieves super
environmental adaptability, rich operating experience in harsh environments, support for
customized solutions, and effective respond to high salt spray, high humidity, strong typhoon, high
altitude, strong sand and dust, strong thunderstorms, high/low temperature and other harsh
environment.

(5) Ak, ATgEd k. EORAES A, B mE AT, GRERTHEI . B4
it, B E BRI WNEBISN, BRCE 8 E R MR scs, AT TSRS AEARSE
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(5) High accessibility and maintainability: Super large maintenance space and super high
accessibility can effectively improve maintenance efficiency. Self-maintenance design, the wind
turbine unit is equipped with complete lifting equipment from top to bottom and from inside to
outside, which can be used to replace small and medium components such as drives and cabinets,
greatly reducing maintenance costs.

(6) mHLLENE: RIS R, M. FEERELF . H3)
WA DI w2 B AE S, W6 BT FR I RR AR R . FRL R XU LAL B BERR 25, X
B 73 A~ 52 i P 41R 325 FA 5 0

(6) High grid adaptability: full power converter's grid support ability, grid-connected
without impact, good power quality, active and reactive power can be automatically adjusted.
High and low voltage ride-through capability is strong, meeting the requirements of the latest grid
standards. The power grid and the wind turbine drive chain are isolated, and the oscillation of the

power grid will not affect the mechanical part with pulse torque.

1.2 BIFEREH
1.2 Technical parameter
HE175-5.X MW HLAL A AR S L% 1.
XE175-5.X MW wind turbine technical parameter as shown in Table 1.
# 1 HE175-5.X MW X 73Kk FHLAL SR AR S 4L
Table 1 HE175-5.X MW wind turbine technical parameter

Fg MW H LA VA 2
\[o} ltem Unit Parameter

1 Rated power kw 5000/5300/5600
WA EAT
2 Rotor diameter m 175
T RUX
3 Applicable wind area IEC S
TINJRGH
4 Cut in wind speed m/s 3
BE R 10.5 (FR7a5. #A)
> Rated wind speed m/s 10.5 (Standard air. static)
DI XGE (10 20848
6 Cut out wind speed (10 min Average m/s 22
value)
T\lJ-l > I\ 1=}
st CAEAF) R (3 R KA 52.5(50 4F )
! Extreme (survival) wind speed m/s 52.5m/s (50 years return period)
(3s Max value ) '
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S5 TH B AL Z ¥
\[o} Item Unit Parameter
Wit A G
8 Design life year =20
i I 5 2%
9 Turbulence class B
IR -40°C~+50°C
A AFIRE WAL -20°C~+50°C
10 Survival temperature °C Low Temp: -40°C~+50°C
Normal Temp: -20°C~+50°C
RIRA . -30°C~+40°C
BATIR IR -10°C~+40°C
11 Operation temperature C Low Temp: -30°C~+40°C
Normal Temp: -10°C~+40°C
FErh AL H
12 Ground resistance Q =4
wEhOmEE 106/5E Hil4k 151t
13 Hub center height m 106m / Customized
OISR AR AL AR
14 Power adjustment method Variable pitch and variable speed
EEEIE A
15 Swept area m? 24052
TS
16 Blade number 3
REE e 4% 77 Ir) Jii et 4t
17 Rotor rotation direction Clockwise

Yl ERPPUE NERIRFEAR UL S T IBGHE.
Description: The rated wind speed in the above table refers to the design value under standard air density and static state.

2. KRB AL BRI AL AR
2. Wind turbine component technical description
2.1 ERHmEE
2.1 Structural layout drawings

HE175-5.X MW ELUR BEMLA E 2 DU o AR A R GER s s Fe 3. BLAE . L.
ThAR. BRARG. WMPIRG. WARG. HEHEE RS WERSE. BIshRG. B
HRG. AHRG. MRS, BEE, VASHREERLE 2.

The HE175-5.X MW direct drive wind turbine unit is mainly composed of the following
components and systems: blades, hubs, nacelles, generators, main bearings, pitch systems, yaw

systems, wind measurement systems, automatic lubrication systems, hydraulic systems, braking

systems, electrical and control system, cooling system, monitoring system, tower, etc.

2.2 NEERK
6 /28
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2.2 Rotor assembly

WS F T3 25 SR Bl RE R # y WES e S OB RE « UG i = AN i o AR 3 il K 55 Wi
RBAEM N, BB EENE 3, ZHILE 2.

The rotor is used to convert the kinetic energy of the air into mechanical energy for the
rotation of the rotor. The rotor is composed of three blades connected to hub through a pitch

bearing. The diagram of the hub is shown in Figure 3, and the parameters are shown in Table 2.

K 3 ReBur =&
Figure 3  The diagram of the hub

# 2 HE175-5X MW X JJ & FEHLALXEE 1 AR S 4
Table 2 HE175-5.X MW Wind turbine’s Rotor technical parameter

F5 o H L= VA Z
No ltem Unit Parameter

IH K
1 Blade length mm 85000
" PSRRI 3R AN
2 PR . Epoxy Glass Fiber Reinforced
Material ]
Plastics
HiE
3 Weight t 26.3
MRFABEREAF T iR PR MR T
4 Root connection component High strength bolts connection
R
Hub
B ER AV
! Type Spheroidal casting
AMERSE (KxTExEn) e
2 Boundary dlmenslon mm @5355X4379(|% hEIght)

7128



HE175-5.X MW X\ /7 & BBALZH AR HIVE B Y5

F5 | W H B z %

No Item Unit Parameter
(LxWxH)
HiE

8 Weight t 63
M B

4 Casting material QT400

2.3 XEHLEK

2.3 Generator assembly

RN XU B Sl AT U RE e 46 0y Fi B R4 , XU B0 o 3 et B[R] R ML i
. HE175-5.X MW ELEX /KR & R A 3 2 A FBBLE 1 R 3 58 7 3C# . 4K
RN BB E S, KRR E R 4, HRSHE 3.

The generator is a component that converts the mechanical energy of the rotor rotation into
electric energy. The rotor is directly connected to the generator rotor through the main bearing.
XE157-3400 direct drive permanent magnet generator is mainly composed of generator stator,
generator rotor, stator support, main bearing, axial fan, locking device, etc. The diagram of the

generator is shown in Figure 4, technical parameters see Table 3.

4 REHRER

Figure 4 Diagram of the Generator
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e

#* 3 HE175-5.X MW Xk FRHLAL K N AR S 4
Table 3 XE175-5.X MW WTG technical parameter

s m H L: A 2 ¥
No Item Unit Parameter
ﬁuﬁ 'f&ﬁﬁ(ﬁﬁﬁiﬁ EE*}-L
1 'I% Permanent magnet low speed
ype
synchronous generator
A RF L
2 Boundary dimension mm ®6000x2705 (75 Height)
HE
3 Weight t 145
il %
4 e D kW 5310/5620/5930
Rated power
BUE HUE
> Rated voltage v 1380
6 N 0.93
Power factor
Y
7 b2 IP54
Protection class
g AT ot
Cooling method Air cooling
ke SR
9 : F
Insulation class
10 T bk = AN EMR Tl
Main bearing Three-row cylindrical roller bearings
M SETERIE R S R G
Lubrication method Add grease / automatic lubrication system

2.4 MR

2.4 Nacelle assembly

PUAG S BB 5 1F . DUMGER . (WAL R SE . TR BUE RS, T RS BRARS.
MU ARG PR R LRGSR, PURSMEERILE S, ZHK 4.

The nacelle assembly is composed of nacelle castings, nacelle cover, yaw system, yaw

bearing, hydraulic system, lubrication system, ventilation system, wind measurement system,

nacelle control system, safety system and other accessories. The diagram of nacelle is shown in

Figure 5. Parameters see Table 4.

9/28
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5 HLARSMEIE

Figure 5 The diagram of Nacelle

#® 4 HEL175-5.X MW XUk FRHLANIABE A S 4
Table4  HE175-5.X MW Nacelle technical parameter

Parameter
HMERSE (KexFix @)
1 Boundary dimension mm 8700x5500%x5600
(LxWxH)
Hig
2 Weight t 55
R
3 Material QT400

25 fREh &R
2.5 Drive system

BRI MR B AALE) R G T E I N FALB RS MRS BR ARG =K, X
TGN BA HE NIRRT, TS RGCRM BB S5 H, ATEedhe, mI4Edr ik, THK
SMEE LI 6, 1REI RGFARSHNIEK 5.

The direct drive permanent magnet generator drive system is mainly divided into three parts:
main driving system, yaw system, and pitch system. Compared with the doubly-fed unit, there is
no variable-speed gearbox drive structure, which has high reliability and good maintainability.
Main bearing drawing see Figure 6, and Table 5 for the technical parameters of the drive system.

FAEZN RS MRS RG0SR AR B RN REHATIENE, I8R50
XL 32 RG], TSI AT RS P e S HUE e, I8 R R
JE) 393 5 BRI T DA SEZBIONT  2i i FT l R  A E RAR l R R  E EATORE VR R I E
T o A2 2T A TR T8 U S R D s 1) 50 HORG By, A By b e A i
T BORGEF, W AROR BRI 22 A G 5 DA 8 ) B 4

The main drive system, yaw system and variable pitch system are respectively lubricated by
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independent lubrication systems. The start and stop of the lubrication system are controlled by
wind turbine main control system, which can realize remote operation control, state monitoring
and lubrication parameter modification.The main bearing, yaw bearing and gear as well as
variable pitch bearing and gear can be lubricated accurately by adjusting lubrication period and
single lubrication amount.Variable pitch open gear surface adopts airless jet lubrication, the
lubricating oil film is evenly sprayed and has strong adhesion, which is not easy to fall and cause
pollution. The lubrication effect is good, which can greatly reduce the wear of meshing gear at
zero position of blade.

B VR
e B
oy i
K
2 ]\ &3’}
% V.

.\:j‘; ': .‘.I

6 LHIEAIMNEE
Figure 6 The diagram of Main bearing

# 5 HE175-5.X MW XU JJ & HHLAUE S R GRS HL
Table 5 HEL175-5.X MW WTG Driving system technical parameter

FFs B 2 ¥
No Item Parameter
EX L FEIN
Main driving system
1 AR AR R b
Bearing type Three-row cylindrical roller bearings
2 H%ﬁﬂ . 42CrMo
Bearing material
v I e/ BE T RS
3 {Iﬂ{%ﬁ ﬁ Add grease / automatic lubrication
Lubrication method
system
BHRGE
Variable pitch system
. TEIVEN Wi )
Driving method Gear driving
A B E
2 i%iﬁ?itch bearin lg)a;%i%ﬁﬁiﬁﬁlar contact ball
P 9 bearings

11 /28
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5 W H ;R A 2 ¥
No Item Unit Parameter

TN T R B S R 58

NNy : =2
3 Lubrication method Add grease / automatic lubrication
system
EATENRZ -
4 Variable  pitch  driving HEALAK A

Motor driving

method
it &R 5
Yaw system
. il E 8 fi/PLC Fil
Control Active yaw/PLC control
5 9zl 5 5 L)
Driving method Gear driving
. o 5
3 it & ga;ﬁqﬁﬁﬁﬁiﬁilar contact ball
Yaw bearing .
bearings
NN VS RS E 2T R 4
T IR AR A S RS
4 e Add grease / automatic lubrication
Lubrication method
system
5 (I e HHLIXE)
Yaw driving method Yaw driving method

2.6 HIEIRS
2.6 Brake system
MUH ERIB) RGOATAMB), RHZEMI M R R RS, SHNE 6.

The main braking system of the wind turbine is an air brake, using three sets of independent

blade pitch systems, see Table 6 for parameters.
#* 6 HE175-5.X MW XU 7K HLALHI 3 R G AR S HL
Table 6 HE175-5.X MW Brake system technical parameter

Z
Parameter
EHIES) AR A
1 Main brake Pneumatic brake

WEMUHIZD & (R T 45
Hydraulic / Mechanical brake
( For maintenance only)

)

Pneumatic brake

2.7 BERITHIRE
2.7 Electric and control system

HE175-5.X MW X\ 77 LA HL 4% ) 2R Gt LAl e 2 1 45 A% O, P FL 2 i PLC
il g L LI REY R AL R, OSSR Ay . HUARIEHIAE . RBds
L KA ESE . FEAEWSCONAI IR AT M) XL W DAL B AR ks
M RALE, BT S HHIBOE « B IC R R R AN TR, B ZMiEmeEn, sl
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FHE AT RS RS RERGSE, BARGREERIE 7, B RR RS
W& T,

HE175-5.X MW wind turbine electrical control system takes programmable controller as
the core, the control circuit is composed of PLC central controller and its function expansion
modules, mainly including tower base control cabinet, converter, nacelle control cabinet, hub
control cabinet, water cooling device, etc, mainly can realize the normal operation control of the
wind turbine, wind turbine fault diagnosis and self-protection, fault detection and processing,
operating parameter setting, data record display and manual operation. It is equipped with a
variety of communication interfaces, which can realize local communication and remote
communication, state monitoring system, etc. The electrical system diagram is shown in Figure 7,

and the electrical and control system technical parameters are shown in Table 7.

® ®
— [

=5514RCB

K7 B sn e

Figure 7 The electrical system assembly diagram

7 HEL175-5.X MW K7 & ML LS A5 R Gt AR S50

Table 7 HE175-5.X MW wind turbine electrical and control system technical parameter

FFeg o | B H LAV
No Item Unit Parameter
B R G
Electrical and control system
P BT R
! Control unit type PLC
oA dE ], W RS PLC TR 32 B0 A7
e FEE G . AR s hilE h, 2
2 5 REAT R B0 bl BT 2 e A B B A

Control type
yp Distributed control, PLC hardware modules of the

control system are mainly distributed in the tower

13 /28
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Fe o | W H LRE VAN
No Item Unit Parameter

base control cabinet, nacelle control cabinet and
hub control cabinet, and the master station unit
involved in the calculation is installed in the tower
base control cabinet.

2.8 TRAEG
2.8 Converter system

P K i R G I 4 Th 2 AR i e BN AR R 4 N FEL Y, BBV R T LR A — H— 5
2y AP i 8 A B P 2 AW e A (R Y | 2 b T 0 i O i /95 B ' = S i UK A
RN, AR s ZRAE R F R AT & L.

The power generation system of wind turbine unit is connected to the grid through a
full-power converter device and a transformer. The main circuit of the converter system adopts an
AC-DC-AC structure, which converts the non-power frequency AC power output by the
permanent magnet synchronous wind turbine into a power frequency AC power through the
converter cabinet, merged into the grid through a transformer. The converter is installed on the
platform at the bottom of the tower.

IR KA G Y (Back-to-Back) X PWM 2544,  FHLINAS e 28 ST A FEAL
ThZE TN ], 5 o ) R R AR AT o A8 ELIAL BR 2k s DA S P21 Th 28 (R R A B D D

The full-power converter adopts a Back-to-Back dual PWM structure. The motor-side
converter realizes the control of generator power and speed. The back-end grid-side converter
stabilizes the DC bus voltage and controls the power factor and reactive power.

* 8 HEL175-5.X MW X7 A LA fiLds R GRS H
Table 8 HE175-5.X MW Converter system technical parameter

1 EitEay AZ-H-AZ/NGBT
Type AC-DC-AC/IGBT
o LT S22 ARA b S

) i HE AR AR A B Ly 475515
Output frequency change range
oA A

3 i\ L v 1380/1140
Input / output voltage
o SR F

4 it D) K -0.95~+0.95
Output power factor

s | AEAR i
Cooling method Water cooling

2.9 BiIERG

2.9 Monitoring system

WU R G B b R M R AL R I R 5t
o P R G H S R 2% L M TESEAL, IRIIRE R M AR A R, T

14 /28
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£ F T XU N SR A rh A NI 1] KA L o

TR R G i rp e i 42 AL s (BRI L)« Bt m (R
2. LM, Internet) | EFEMESEUIEANL. YRGS, EREEEROSAHR, FEIGE
Sk H P S A RN LZ AR . P s Bk

W L RUBE A 7] H PR ) SCADA R 48, il DIBE 5838 X7 A L P ke i i S
PRI A, AT SEm 24 KR 2 LAY S B RE B R AR AR I, vh i % RGN =
EILIE 9.

The central monitoring system is composed of local communication network, monitoring
computer, protection device, central monitoring software, etc. The main function is to centrally
manage and control wind turbines by wind power plant personnel.

The remote monitoring system consists of a central monitoring computer, network equipment
(routers, switches), data transmission media (phone lines, wireless networks, Internet), remote
monitoring computers, protection systems, remote monitoring software, etc. The main function is
to allow remote users to view in real time wind turbine operating status, historical data, etc.

The HEWP-SCADA system independently developed by Harbin Electric Wind Power
Co.,Ltd has comprehensive wind turbine central monitoring software and remote monitoring
software, which can realize remote data collection and monitoring for multiple wind farms and

multiple models wind turbine in real time. Diagram of the central monitoring system see Figure 9.

A o [ a

0 | [ ] | % P 55

oy PLC o ki u et

il { wi | | b n i
AT EALL

HLF IR

N\
£

#F Bk AP TR

MG

— m
3

0 S 4 2 5 FhLi

SBGUEFE L

K9 R RGNS

Figure 9 Diagram of the central monitoring system
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2.10 55
2.10 Tower

HE175-5.X MW WL 8w By 106m/HRF i e BE e vt B 17 D 4 A 1 1) Ui - Ve g
TIRG RGBT . HEANTI S SN . RNl A FF AN SZ 1) ) f&1% 2 BE il
PR AR BN, PR Sk 221 e o PA 1R 5 ik ) 14 10 2 0 5 OO A e il R A PR RS E A L Bl
BEATERE o (ATl AROE I RS B I A 2 b AR AR R e
fAJEE R o

The Hub height of HE175-5.X MW is 106m/specific height design, and the tower is designed

with all-steel cone or steel-concrete hybrid structure. The cone-shaped steel tower supports the

nacelle, generator, and rotor and transmits the forces experienced by the wind turbine unit to the
foundation. Between each section of the tower base, connect with bolts and flanges. The
connection between the tower and the foundation is through a foundation ring embedded in the
foundation. The yaw bearing is directly connected to the tower base flange by bolts. Electrical
equipment such as the main control cabinet and converter are installed at the bottom of the tower.

VAR BT TCRE L TC T 1l 7 3% B RN 77 2k 7 DR P e B o 1 T VA v 2 7 M) B — B b B A
WEIFG . T E3AHANACHINCES . 35 BRI A A R IAT .

The tower is equipped with a climbing ladder, a climbing booster device and an anti-fall
protection device. The tower has platforms for resting at intervals along the height direction. The
top platform is equipped with a ladder to enter the nacelle. The tower and the nacelle are equipped
with lights.

B N R B B B, MO SR 1 LA LA T LA W .

The tower is equipped with power cables and control cables, and the cables are suspended on
the upper part of the tower to facilitate the yaw of the nacelle.

HE175-5.X MW HLARESE SN, ERAMTE 4.2 FTANA.

HE175-5.X MW unit supporting tower parameter description, see section 4.2 details.

2.11 Efth
2.11 Foundation

FRAE AN R B 1 2% A1, mIe = ) ARt (HRRIEALD Bk & bEELAl . F2KER & E
JIFNFERE FRIATLAR 0 RTA5 1 5 F] A% SR _E AR ABTE 05 S 7K1 8k DA B8 [l i 3. i AM UL 32
By )\ILTE BT o

HE175-5.X MW HLALbRHESL At ORI I P WASHEVES 4.1 11 N7

According to different texture conditions, a gravity foundation (block foundation) or a pile
cap foundation can be selected. Mainly rely on its own gravity and the pull-out force of the
foundation pile to balance the upper overturning moment, horizontal load and vertical load

transmitted from the tower. The basic appearance is mainly octagonal and circular.

HE175-5.X MW unit standard foundation information description, see section 4.1 details.
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2.12 HMAES:
2.12 Grid connection system

HLHFF M 25K AC-DC-AC A2t 77 2, A LR RS I F 2 e AR v L
JiHL(ACIDC), P2 DCIAC W48 4548 5 MW [RARR [RIAH A SS I e, e AR S a R A
P4, ¢ B L s FE BE AT 55« HLAL IOt F R 1140V 8530 50HZ, H1AR He 83 5 A2 1
10/35KV (1 & I AN HL o

The grid-connected system of the wind turbine unit adopts the AC-DC-AC conversion
method, which converts the low-frequency alternating current from the generator into direct
current (AC/DC) through rectification, and then into alternating current with the same frequency
and phase as the grid through a DC/AC inverter. Finally, it is merged into the power grid through
the transformer to complete the task of delivering electric energy to the power grid. The output
voltage of the wind turbine unit is 690V, the frequency is 50Hz, which is transformed into a
10/35KV high voltage by a transformer and connected to the grid.

)R LA BRI — AR R T 2K, 326 fl [ % ey UL P gk 2 32 0T ok il i L 3
FL 5 A AR AR, LA s kR SR LA 10.

The connection between the wind turbine and the power grid adopts the form of one machine
and one variable. The power transmission circuit is connected to the low-voltage side of the box
substation through the main switch of the wind turbine input line through a direct buried cable.
The diagram of the connection between the wind turbine unit and the power grid is shown in

Figure 10.
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Figure 10 Diagram of the connection between the wind turbine and the grid

2.13 FFERIP
2.13 Lightning protection
HE175-5.X MW XK FRHLZL I B8 R 50, MR BINLALER, &5 038R 1 5 1
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77 75 o DR 5P Tt o AR AR L PR 77 BR AR, K R R R G 00 N 2 A R AR A M B 7R R 4P X (i
B 11D o BEXANEIRG TR R UCE R B T B, EEAEFEREZAIME SRS, dHE
ORI AN AL IERSEFE T, 7870410 7 R A RS R et

The lightning protection system of HE175-5.X MW wind turbines adopts strict lightning
protection measures from the blade tip to the foundation of the wind turbine unit. According to the
corresponding lightning protection standards, the wind power generation system is divided into
multiple electromagnetic compatibility lightning protection zones (Figure 11). Effective protection
measures are taken for different lightning protection areas, mainly including lightning receiving
and conduction systems, overvoltage protection and equipotential connection, etc., which are fully

designed for the characteristics of lightning.

LPZO %

LPZ1
LPZ 2
% LPZ1
LPZO
LPZ1 oy LPZ 2
| /  Lpz1 ﬂé
v [HA g;, =
WI’/ /ff"ff}/f/%f////f//f////f/z

K11 XHLEG & RS

Figure 11  Lightning protection system diagram of wind turbine

%9 HLALYH K]

Table 9 Lightning protection design description of wind turbine

FFs B H B B H
No Item Unit Parameter
%1% IEC61400-1. IEC61024-1. IEC61312
By i it Bt e GLMEMIE
1 Lightning protection design Designed in accordance with IEC61400-1
standard IEC61024-1 IEC61312, in line with the GL

certification specification

A I RB

2 ﬁ?tﬁgﬁ rotection measure Electric lightning protection.
g gp Blade tip lightning protection etc.
3 BLZH et AL BEAE Q <4
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B ZH

Unit Parameter
Wind  turbine  grounding
resistance value

PURTIER Bt AT e dR &L, i BB A 2 AN &, FEIN Sl M AT 51 T4
I P AR O AL B IR e TR R A R . KU LZEL B T e s e I L 12,

The top of the nacelle is designed with lightning rods, and the blades are equipped with
multiple sets of air-termination devices. The air-termination devices are connected to the blade
lightning protection terminal at the center of the blade root through the down conductor embedded
in the blade. The diagram of lightning protection grounding design for wind turbines is shown in

Figure 12.

i
- i - -'g’-"'l—‘l;: £758
- g- EATE D
; Lt 75 2= i
o o s — " P |
ISR R

K 12 XHRHLART Bt it s

Figure 12 The diagram of lightning protection grounding design for wind turbines
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3 Hl4AThERihLk

3 Wind turbine power curve

# 9 HEL175-5.X WUAHFMETH L NS M. #7714
Table 9 Dynamic power curve and thrust coefficient of HE175-5.X unit under
standard air density

P 235 % B (1.225kg/m3)
Standard air density (1.225kg/m3)

15m/s it P ME: 0.1

15 m/s Turbulence average value: 10%

Win’f}ﬁee 4 2 Power (KW) T Power (KW) T Power (kW) DR
hRe (HE175-5000) (HE175-5300) (HE175-5600) ~  Thrust coefficient
3.0 106.2 106.2 106.2 1.2051
3.5 225.8 225.8 225.8 1.0539
4.0 387.3 387.3 387.3 0.9416
45 585.1 565.1 565.1 0.8534
5.0 821.9 821.9 821.9 0.8134
5.5 1104.3 1104.3 1104.3 0.8144
6.0 1438.8 1438.8 1438.8 0.8136
6.5 1829.8 1829.8 1829.8 0.814
7.0 2280.9 2280.9 2280.9 0.8142
75 2794.8 2794.8 2794.8 0.8146
8.0 3371.7 3371.7 3371.7 0.7691
8.5 3988.4 3988.4 3988.4 0.7239
9.0 4520.0 4600.0 4640.0 0.681
9.5 4854.1 5034.1 5154.1 0.641
10.0 4958.6 5198.6 5378.6 0.6025
105 4981.8 5281.8 5501.8 0.5646
11.0 5000 5300 5580 0.4687
115 5000 5300 5600 0.3939
12.0 5000 5300 5600 0.339
125 5000 5300 5600 0.2956
13.0 5000 5300 5600 0.26
14.0 5000 5300 5600 0.2055
15.0 5000 5300 5600 0.1662
16.0 5000 5300 5600 0.1368
17.0 5000 5300 5600 0.1144
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18.0 5000 5300 5600 0.0969
19.0 5000 5300 5600 0.083
20.0 5000 5300 5600 0.0718
21.0 5000 5300 5600 0.0627
22.0 5000 5300 5600 0.0551
000
600 —
5200 -
4800
4400
4000
~. 3600
= azon
= 2800 5
it 2400 f
= 2000 -
1600
1200 ~
800
400 - £
D 1 | 1 1 1 1 1 1 1 1 1 1
0 2z 4 6 g 10 12 14 16 18 20 22 24 26
I LAE (n/s)

K13 HE175-5600 b7 U L R 8l D% h 418
Figure 13 Dynamic power curve of HE175-5600 unit under standard air density

1.4

1.2

0 2 4 & 2 10 12 14 16 18
ERULME (n/s)

K 14 HE175-5600 2<% 3 R B

Figure 14 Thrust coefficient of HE175-5600 unit under standard air density

4 NMABETETHESH

4 Wind turbine engineering assessment parameter
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4.1 KRR TR
4.1 Standard foundation information

LR 278 AR B R IS A AR R (& 15 B 5 Ji U T B ] e Ak i
O, ABEENUEIER:, 55 IR FFEE .

The foundation load reference coordinate system adopts the tower load coordinate system (as

shown in Figure 15). The origin is located at the center of the bottom section of the tower, does

not rotate with the nacelle, and remains fixed to the foundation.

Kl 15 55 faj s b An A ]

Figure 15 Tower load coordinate system diagram

* 10 WPRET (EERE AR
Table 10 Ultimate load ( Bottom of Tower )

Force-bearing types

XA
Unit

T RE

Safety coefficient
ERE R ERE
Safety  coefficient | g5, 16 1282.10 156508.97 17.22
included
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F 11 HEL175-5.X HLAbnE LAl T2
Table 11 HE175-5.X wind turbine standard foundation work amount

yup s TR&E L

Material Concrete

i :

Unit m

B

Quantity 679 (C40) 64.1

T AT SR SR E 2 E AR R TR - SR A AT MO bR HESE R BT, ELAAR I A A
T AR = 1 0 o7 T B o e I

Note: The basic data provided in this section is a standard basic design based on the
assumption of hard clay. The specific basic design needs to be specially designed according to the

local detailed geological survey report.

4.2 HRBEHHIE
4.2 Wind turbine tower data

% 12 HE175-5.X MW HLZH e &5 i ot
Table 12 HE175-5.X MW wind turbine supporting tower data

SR (mm) PAE (1)
Boundary dimensions (mm) Weight(t)
H1
1 Section one ©5200%22400 95.91
W2
2 Section two D5200%25200 76.54
%37
3 Section three ©5200%28000 72.67
EWET
4 Section folir (95200~@4180) x27400 61.35
i%%A%\E (é\l}ﬁ/ﬁ:) —"%—‘}E H=103000
3 i : 316.46
Tower total weight Height
R
6 Anchor bolt component 21.5

Y ZIEESEOIWLIAR RS 28, BT H 35 A S HER R T H XSRS Is AT M 1
DRI

Note: The tower parameters are the standard tower parameters of the wind turbine, and the
specific project tower parameters need to be specifically designed according to the project's wind
resources and other operating environment conditions.

5 Hl4HERMIE R Mt AR

5 Adaptability description of wind turbine power grid
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AT A FAATLEE BT 2 FLE DL 26 4R R IE R I AT LR, X T HEME R R BRI, &
TR = 1 vl W SE B A R AT 22 MR BT

The design of wind turbine meets the requirements of the normal operation of the power grid
under the following conditions. If there are special requirements for grid connection, it is
necessary to carry out a differential design according to the actual situation of the local power
grid.
5.1 EEEMmR

HLAL HLRE i AT 5 1EC61400-21 FRIARIHEEESR LA € 5 I 28 7] IKUHRLIZ343 N F R B0 AR AN
& GRIT) )« KT FNLALRE A2 KR T N~ 3L TN AR {H GB12326 283K s
3R LA BEMf PR XU L7 FIT e N8 RIS RO N FLILHG &2 GBIT14549 K. 24
JCHL 37 9 W B TN AR /2 GB12326 . 1 il A2 GBIT14549 . — A Hi [T AN 1 {7 5 i A2
GB/T15543 [IRLE R, UL P I AT & U LAL RE IR 384T

The power quality of the wind turbine meets the standard requirements of IEC61400-21 and
the (Technical Regulations for Connecting Wind Farms of the State Grid Corporation of China
(Trial)) ": Wind turbines can meet the requirements of GB12326 for the flicker value of public
connection points connected to wind farm; The wind turbines can ensure that the harmonic
injection current of the public connection point of the wind farm meets the requirements of
GB/T14549. When the flicker of the wind farm grid connection point meets GB12326, the
harmonics meets GB/T14549, and the three-phase voltage unbalance meets the requirements of
GB/T15543, the wind turbines in the wind farm can operate normally.

13 Hifighn TR

Table 13  Power quality requirement

HH R

Item Requirement

B -10%/+10%

\oltage

B 50Hz+/-0.5Hz

Frequency

FL LS AN R R A 4%

\oltage asymmetric limit value

WL Ty PR % J&ME: 0.95~%% 1% 0.95 2 [H] 7] 1

Wind turbine power factor Inductive 0.95 ~ Capacitive 0.95 (adjustable)

AR 5 A AN S R S
Harmonic content of total current of | <5%
transformer low voltage side

5.2 SN&E
5.2 Frequency
2RI FE R R AR e N, R AL R IR R 14 IR IE AT .

When the grid frequency of the wind farm grid connection point deviates, the wind turbine
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can operate according to the requirements of Table 14.
* 14 PEMWE R IELT

Table 14 Wind farm operation under frequency deviation

FEL A < Y SN

Grid frequency range | Requirements

£ T 47.5Hz HRAR R L R HLAL 78 VRIS AT I SRR T 7

Lower than 47.5Hz It is determined according to the lowest frequency allowed to operate

the wind farm’s wind turbine.

REIFALT 49.5 Hz IR 2/ 8I21T 10 404
47 5Hz—49.5 Hz Each time the frequency is lower than 49.5 Hz, it is required to run for

at least 10 minutes.

EHIEAT

49.5Hz—50.5Hz Run Continuously

HIXAFE T 505Hz B, /GBI 2 408 FH AR E T
50.5Hz i, A iFE RS R & BT M

Each time the frequency is higher than 50.5Hz, it can run for at least 2

50.5Hz—51Hz
minutes; and when the frequency is higher than 50.5Hz, wind turbines
in the stopped state are not allowed to be connected to the grid.

& 51Hz AR R PR T 45 2 PR D 31817

Higher than 51 Hz Higher than 51 Hz

5.3 {REBEEZFibLAESI1 R
5.3 Low voltage ride through capability description

WL IR EE 7 F 0 I Fi S 2 R R 2 ] 16 oK. R JFE I v e 7 J v vl [ 4
JERER S LA _E ) DX IR B, 37 P9 IR FBTLZE D6 2 ARAIEAN [B] W7 5 I IE AT 5 9 X o L P 7E T
FEFEERA LA, N R R LA e v R D) . e

The low voltage ride-through performance of the wind turbine to the wind farm grid meets
the requirements of Figure 16. When the grid connection point voltage of the wind farm is in the
area above the voltage contour line in the figure, the on-site wind turbine generators must ensure

uninterrupted grid connection operation; when the grid connection point voltage is below the

voltage contour line in the figure, the wind turbine grid is cut out.

(1) K3 HBALALAE T W R H s Bk 5 20000 5 HL N AE 8 45 F W32 1T 625ms AR H
& 7B AE 75

(1) When the grid-connected point voltage drops to 20% of the rated voltage, the wind

turbine can maintain a low voltage ride-through capability of 625ms for grid-connected operation.
(2) M HI I M R A R AR BRVE S 25 N REWS TR S HUE HL R Y 9096, XU 77 & FELAL
HORREIF P AT
(2) When the voltage at the grid-connected point of the wind farm can be restored to 90%
of the rated voltage within 2s after the occurrence of a drop, the wind turbine will maintain
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grid-connected operation.

(3) Wb A ) L X Y, A DI R AR IR R & R R, DLED
10% A E DA IFD I T R A AR Z B AT AIAE

(3) For wind farms that have not been cut out of the grid during the fault, their active power

will quickly recover after the fault is removed, and return to the value before the fault with a
power change rate of at least 10% of the rated power per second.

5.4 SEEZFRESIREA
5.4 High voltage ride through capacity description
Ry RN B & m o BE i 2 (R A LA S e 2 e I RURE ) 26 v A oot
el LR 2P BE R, BRI
Wind turbines have high penetration capability to meet the requirements for high voltage ride
through capability in the draft of the {Test Procedures for Wind Turbine Fault Ride Through
Capability) submitted for review, as follows:
&) MHHLZEEAE R I 0 i T i 2 130% bR B L I RE % CRIUE AN i I3 £z
47 500ms g
The wind turbine has the ability to ensure continuous operation for 500ms without going
off the grid when the voltage at the grid connection point of the wind farm increases to
130% of the nominal voltage.
b)  RUEHLAH B A LE R W U T 2 125% bR PR L I BE A% CRAUE AN i I 3 Sz
47 1000ms ] BE
The wind turbine has the ability to ensure continuous operation for 1000ms without
going off the grid when the voltage at the grid connection point of the wind farm
increase to 125% of the nominal voltage.
C) WAL EA 7R X L7 I I L T i 22 1200085 K R L I B 8 ORAE AN I I S 12
17 10s [HIRE /75
The wind turbine has the ability to guarantee continuous operation for 10s without going
off the grid when the voltage at the grid connection point of the wind farm increases to
120% of the nominal voltage;
d) LA EA 7E X I 0 5 R S T 22 110% B Pk F L I B8 DRAE AN I M 18258
ITHIREST
Wind turbines have the ability to ensure continuous operation without going off the grid
when the voltage at the grid connection point of the wind farm rises to 110% of the

nominal voltage.
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Figure 16  Fault Ride Through Capability

5.5 ALI/TINETIHE
5.5 Active/reactive power adjustment capability

JR T3 FEALZE 428 1) 2 0 R % AR A Pl X o B2 0 XU L1847 N D3 R 4 7E UL I R 3
NSRRI A D). Jo DR .

The wind turbine control system can realize the adjustment of the active and reactive power

of the wind farm within the capability of the wind turbine according to the power grid dispatch
and the instructions of the wind farm operators.

Ay T RGEA A AL A DI FR 5 IR R ), LA IER A H
IBATIRAS T AT AR R DR B2 X R 373 47 N R iR A R 4 AR s B S RLIEAT AR A
iy IR

The active and reactive power regulation system has the ability to control local and remote
active power and reactive power. The wind turbine unit can perform online active and reactive
power control on each wind turbine through the control software according to the power grid
dispatching or the wind farm operator’s instructions under normal power generation operation.
reactive power regulation.

RI1 R AL R A ozl fe 71, #RIOF B siiiT X i K& A DDAz il
5, A Y Th A NG AT DALE 20 %6 ~100% il R KL e KT H ThE ) ya FEl A ~PRa i 4,
TINFEHITEEIFE 0.95 UFtE) ~0.95 (FME) HITE R A FAR Y.

The wind turbine has the ability to control active power. It receives and automatically

executes the active power control signal sent by the wind farm. The active power control range
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can be smoothly adjusted within the range of 20% to 100% (corresponding to the maximum
output power of the wind condition). The control range is smoothly adjusted within the range of
0.95 (inductive) to 0.95 (capacitive).

2 R I X R HL R Al 22 7E-10% ~+10% 2[RI, X)) R LA AR IE 1817 X
By FE 00 i r s s 22 B+ 10% 0, XUHL I I ATIRAS H R 32 05 ) R FR AL AE O 1k E A o
4 KL ) AR T80 FE 90960, XU HEL 37 B i 2 1% L 2Bk R D K

When the voltage deviation of the wind farm grid connection point is between -10% and
+10%, the wind turbine can operate normally; when the voltage deviation of the wind farm grid
connection point exceeds +10%, the operation status of the wind farm is determined by the wind
farm seller. The performance of the generator set is determined; when the voltage at the grid
connection point of the wind farm is lower than 90% of the rated voltage, the wind farm can meet

the requirements of low voltage ride through capability.
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