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Ref) Cooperman, Aubryn, and Marcias Martinez. "Load monitoring for active control of wind turbines." Renewable and Sustainable Energy Reviews 41 (2015)
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Ref) C. Sun, S. Q. Ali, G. Joos and F. Bouffard, "Improved VSG Control for Type-IV Wind Turbine Generator Considering Operation Limitations," 2079 IEEE ECCE

Electric Power & Energy Lab.




- .
oo === Recovery period s|= 7k A 9l =) X|Rol mat cre

AIS of2h ANHoZ sHuLY
It 5f2 s 57t S|5A & 5| sm =3

s 7Y
F1p2 7|

f _ —K Apdmop 1
nom +/ P P max
Step @ : Activation & Duration

J a4 AProcor [+ )__. Step @ : Deactivation
Jovs ar [ 1 ; +:" Pres Pmet \ Step ® : Recovery

Pyppr Step Step  Step
@ © ®
«  Fht BAHANQL Fhb4 HelE(RoCoF)E 08 - ATAoE E8E F7HA7[1 24 HIS 0|F CHA|
«  Z[AMF bt 2E 2 —§9| Th+5 Moz Hy - =Y 37| FX[A[ZHO] 2FHO| 7] MZ 0,
- 2o ARl et HESHE 2SEe| 27|17t |, az|lE Ao et Me 7hset 23dE S5 7ts
ook A QL 28 Al 2[HA At S 25 o IE A RRE 20| MaL 24 0 ofE Bl Ttsd EX

Electric Power & Energy Lab.



ofle] AE|EIE 3 HE Al

= ofle] A8/ IE9| g B8 7=

« B2 TS0, ISO7t AEFat XA AHHo 2 EHEUMT| ot HoE odgsiH d2|E e =3
«  JHLICE Hydro-Quebecdt OFYEE EirGrid and SONIQ| JE2|EZE0|& SHEHEIQ| gtdatdo| 2st
« S ENTSO-e2t = National Gride= &% d2|E ZEQ| gdatdo| B2 AZ UH[sH 7|= @AY

. BHBA 27} QEHY 9

7b: =7t rEHO| XA E XHA =9 (Step)

S
FObg TAE H|Y| - Fob A BHS =7t 2 =8 (Droop)

Hydro-Québec IESO
shE L3I
g3 AEehErElE A @HLiCH 314 TSO)2 @HLiCH 2E2|2 TSOp
g A QS
HX Fast Frequency Reserve(FFR) Inertial response éﬁ;ﬁ."fﬁf aj;%aq %E_—}L&Zflggq%:
ot O|Z= £ E| 0| & 'this feature’2 A1F)
F7l Y /9 ATt St ATt B7t = Fhk= X} H| | AT 7t
X =Xt =7 < 15 [minute] < 2 [minute] < 30 [minute]
°a T &g 2 AEAE 718 (EE 2= BR 0|2 7|F) &d 2 AR AE T|1E

1) ENTSO-e Nordic: Fast Frequency Reserve — Solution to the Nordic inertia challenge, 2019. 12. 13

2) Hydro-Quebec: Technical Requirements for the Connection of Generating Stations to the Hydro-Québec Transmission System, 2022. 07. 15
3) IESO: Market Manual 2: Market Administration Part 2.20: Performance Validation Issue 10.0, 2019. 12. 4

4) EirGrid and SONI: DS3 System Services Protocol — Regulated Arrangements
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ENTSO-e Nordic: Fast Frequency Reserve — Solution to the Nordic inertia challenge, 2019. 12. 13
Hydro-Quebec: Technical Requirements for the Connection of Generating Stations to the Hydro-Québec Transmission System, 2022. 07. 15

|[ESO: Market Manual 2: Market Administration Part 2.20: Performance Validation Issue 10.0, 2019. 12. 4
EirGrid and SONI: DS3 System Services Protocol — Regulated Arrangements
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Ref) Asmine, Mohamed, Charles-Eric Langlois, and Noé&l Aubut. "Inertial response from wind power plants during a frequency disturbance on the Hydro-Quebec system—-event analysis and validation." IET Renewable Power Generation 12.5 (2018): 515-522.
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Wind turbine Power Profile
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