Crowbar/ChoppereEfH
Crowbar/Chopper Resistor
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Low voltage ride through technology

Crowbar Resistors are applied to the rotor side of wind turbine,installed in the

converter system.|t can reduce DC-link and low voltage of power network

problems.They work under fault conditions.It could dispathch thousands of joules
of energy in a very short time.

B CrowbarBEES TG (Life Evaluation of Crowbar Resistors)

(LALSMWRDRFREHLAI , ERIRE < 60°C)

(Take 1.5WM windmill generator for example,environmental temperature<60°C)

200)J 1LR/FD 1 time/second

220K) | 1x/30%%% 1 time/half an hour 350000;% (205:3545) 350000 times(20 years of life)

640K) | Lx/E2H 1 time/week 10000% (208E%4s) 1000 times(20 years of life)
1360KJ | 1%/B 1 time/month 2500k (205FFE#p) 250 times(20 years of life)

B X ENABEKBESF#BER (Low Voltage Ride Through Wind Turbine)
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B CrowabrEB[H2E5 35 (Crowbar Resistors Category) :

W& SR - BAKIL Grid Structure-Natural Cooling

M : EBJEMEIIRE. B4I: kg M: Mass of resistance material in kg

Q : EEREMRIRIRIRER. B k) Q: Energy absorbed by resistor mass in kj
C : EBJEMAIALEIRES. B« ki/kg.K C: Specific Heat Capacity of resistor material in
At: EBREMEHRGET. 867 K ki’kg.K

LAL.5SMWIXI D284 - At: Temperature Rise of resistor in K
EBPEAAHY - SUS304, Take 1.5MW Windturbine as an Example:
Qmax=1360KJ C=0.5kl/kg-K  At=400K Qmax=1360kj C=0.5kj/kg.K At=400K
M=1360/(0.5%400)=6.8Kg M=1360/(0.5*400)=6.8kg

FEHIEMHIEE : £96.8Kg Resistor Mass: about 6.8kg
HEIMRIESE  £920Kg Other Material Mass: about 20kg
KELEE-BAKE Sandwich Structure - Natural Cooling
M : EREMRIRRE. B : kg M: Mass of resistance material in kg

Q : EBFEMRIRICAIBER, B : k) Q: Energy absorbed by resistor mass in kij
C : EBJEMRIALEIAES. B : ki/kg.K C: Specific Heat Capacity of resistor material in
At: EBREMEHRUET. 867 K ki/kg.K

LA1.5MWIX D &ZEBH9 - At: Temperature Rise of resistor in K
EBfE#A# : SUS304 Take 1.5MW Windturbine as an Example:
Qmax=1360KJ  C=0.5kJ/kg-K At=400K Qmax=1360kj C=0.5kj/kg.K At=400K
M=1360/(0.5x400)=6.8Kg M=1360/(0.5*400)=6.8kg

EBFEMFIES : £96.8Kg Resistor Mass: about 6.8kg

EEIIRIER | £920Kg Other Material Mass: about 20kg

33 : 500x450%150 (mm) Size: 500x450x150(mm)
ERXEE-BAXE Tubular Structure - Natural Cooling
M : EBfEMEIIREZ. B : kg M: Mass of resistance material in kg

Q : EBfEMREIRICAIBERE, BT : k) Q: Energy absorbed by resistor mass in kj
C : EBfEMRIRILEAS. B : ki/kg.K C: Specific Heat Capacity of resistor material in
At: EBEIFRIAGET. 87 K ki/kg.K

LALSMWIX| D &EEN A5 At: Temperature Rise of resistor in K
EBFEMEL : SUS304 Take 1.5MW Windturbine as an Example:
Qmax=1360KJ C=0.5KJ/Kg-K At=400K Qmax=1360kj C=0.5kj/kg.K At=400K
M=1360/(0.5x400)=6.8Kg M=1360/(0.5*400)=6.8kg

FEFEMEIES : £96.8Kg Resistor Mass: about 6.8kg

HEMRIER : £912Kg Other Material Mass: about 12kg
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. %*’thﬁ (Framework Comparision)

B TRt (Operating Condition Comparison)
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Tubular structure
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=82 FRRT SChREF i1
Weight ( Kg ) Size (mm) Temperature rise ( °C) Price
gLt Grid structure 26 500x450%150 450 & Middle
JeEgEr Sandwich structure 28 491x320x200 200 {f Low
&5 Tubular structure 45 300x200x120 400 B High
B £ RELEL (Comparision of the Resistor Materials )
[ Density E3 [H 2R Resistivity ~ # & Heat capacity £ # & Thermal IBERE M Temperature
(g/mm?) (Q'mm /m3) (J/gK) conductivity (w/m °C)>  coefficient ( ppm/°C )
SUS304 0.008 0.72 0.50 13.2 <1400
SUS316 0.008 0.78 0.45 13.23 <900
SUS310 0.008 0.84 0.46 132 <600
Cr20Ni80 0.0084 1.09 0.441 16.0 <100
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