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Flywheel energy storage system frequency regulation control strategy based on
improving AGC performance index
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Abstract: The coupling of thermal units with flywheel energy storage system can effectively improve the frequency
regulation performance of AGC, solve the problems of long response time, slow climbing rate and low regulation
accuracy of thermal units when tracking AGC commands, and obtain the auxiliary revenue of frequency regulation.
This paper proposes a flywheel energy storage system control strategy for engineering practice, taking into account
the requirements of the "two rules" of the Northwest Power Grid on AGC climbing performance, to improve the
performance index of the combined system participating in AGC frequency regulation while preserving flywheel
power. The results show that the proposed strategy improves the performance of the combined thermal power units
and storage systems in AGC, and the economic efficiency of the power plant is significantly improved.
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Fig.1 Schematic diagram of combined thermal power unit-flywheel energy storage system

B AT 2 i il )7 =X« K EALZE M DCS
Kl AGC fa2 WG, RN AT BAx, Hl
Y g1 E e H AR AR . fiERe e B R AR
I AGC F54 UK HLAL Szi Y fiok vk WE g AE &R
Gl TR KN . BRI FE N : AGC 84 TR %
HLZAM] DCS FfigRERERE BER S, fEREMIARYE A
HUZE AL SR IR HLZE ST H g DA R FL R R 1) AGC
64, TEfERERERE T RGBS 2 M Th =45
AEN RERAEREM DI RIR S, H DI RIE L
Bl 53 KRBT REC AR, B A R AR BORRS R
R R AGIKBMRERREEHERS TR
LR ThZe e S d AT, SRS DhE A A
G RE TR BN G AL S R & . BEA AR
i, KECGERE R RITE AT TR AT LA
M ThEM R, AR T AR EITE 2 5 TR
MU IR, DA RE G B K H LA
17 AGC TSI ET LR FMILZE A Bf e 24 B R 1 AN
B, HETTHE T ARE 7T, s R ATSOR .

1.2 AGC M REEIZIEHR

FRAE AL H R “ N7, ML S AGC i
TR I 11 Be 28 4% 0 B AR AR 43 Sl A2 VR T 2 (ko) i)
NEFFTE] (ko) PATTREEE (k) DLRZRETEYMERETE
Br (Kp)e
1.2.1 AT R E ky

YRR ki=AGC SEFF s R . I

http://rifd.cbpt.cnki.net

Hh S R T H SN () B - I A AR A 22 AGC
T Fa 4 B AR AELIEEE 10%F1 90%ff) 2 AN Ffir 1
Miow5 Moooe, 3% 2R R4 (1) 4 KB R R SEPRis 2%
LR R FR G TR LA A A R
NI RN A ) 1.5%.

— Maose =Maou | 10096 1)

T90% — 0%
Mgy = Py + (Page — F) x10% 2)
Mg, = Py + (Pagc — By) x90% 3

XA Po iy AGC 52 AL HLAHAI UG H J0ME, HL
H J1MEET Miow5 Moow T 8] 73 H1EAE Tiow5
Toow: Pacc N AGC 82405 ME; o N AGC £
Bridi %
1.2.2 v 5 BT ko

i) )82 B () 48 AGC FR. T B AGC 45 il 18 4 R
[ FER o Wi S IS TE] B AR ko=1— (AGC BT v ZEIR
i E)/5 min). HL4LM N AGC Ha4 BhfETR LA
H AR AR R RS R ZE RV KL R
2= FUVFTE I 9 e LA 2 £0.5%.
1.2.3 BT A ks

VRSB R HLAL N, AGC FEA KGR, 15
AGC HoeHL4ImI N AGC #2154 IREHERE . 1Y
FEEEFEDR ka=1— (AGC HLITii TR Z/AGC i
T RFIRZE). AGC HIiATTIRZER AGC ¥yt




59 4

BB A RETIRTT AR RIS BER bR K RE i AE A SR AT SRS B T

115

R AGC FxHilTa 4 5 SEBr th /i E 5 3% il 48 2 1E 1w
Z & . AGC BT iR 2 AHAUE H /7 1.5%.
1.2.4 224 e PE BB 4547 K,

LR TCI M REFEFRTE AGC BT AGC il
FRA MR A MHRERIL, AR FrR. AR
AN AGC FRITLRA TEME e FR bR I R T35 4
RIS L G v B 3 P (R 255 T3 1 REF A o

K, =0.2x(3xk, +k, +k;) (4)

2 ET1RF AGC 1% aEZ i B=H S

TRER TR 2 LUK LA SRR R 5 AGC
NRIE S MZEN N A RE TR T6 4, F2 ISR

[P-(P-P) PucZP,

|
|
: P po(P-P) Puuc<P,

&
P...
P,
P =M, ~F
| s L T T T T T T T T A
MEEFINBL| Em i, WARE 4p |
| [
| p P Picc Puss PPy ey '
| T PPt P P<P >
| | /|
0 [
e e _41

|
[Pred |
P |
P —>l
|
|
0 tl

M LRI AGC ThHA48 478 b 5 K AL ) R
BT, A 5 AGC HEREFRFRAHSS & . AL AGC
DI BN R R RS EAR S, FK LA
FRIEF AGC Th RGBT IR RN 24 AGC IhH
54 N K LR BRI AR . ARG R bRl A ik
REdhBh K HLALER B AGC THEHRAR AL FE T N
Wi SR B TESH B B DA B e RE B B BRI BLER
B ik R 2% A DA B A R, FE ELARE Stk
MUZH LA B K e fif e AH DG A5 BT 5 H T IR B ke
fEBE I Th %364 . AGC 84 RAEBIE, 34
By B A% S A IR IR il R T R B A RE T R FR A

REC A RE A BN LA A5 SRR A P 2 TR .

Prer— WERAARETI AR P—KHNH VRS Z: N—HUEBCA DI P— KU SERRID R Paane— K NI VT RE

2 TkERRERESEENHLLE ST I R AR TR A
Fig.2 Schematic diagram of frequency control strategy of flywheel energy storage auxiliary unit
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2 17.834 36 43.953 106.425 142.13
3 6.744 60 95.349 122.401 28.37
4 7.312 51 87.352 109.510 25.37
5 9.343 33 41.001 73.763 79.90
6 3.453 51 66.298 72.799 9.81
7 8.978 27 33.234 57.943 74.35
8 7.719 54 65.092 102.240 57.07
9 8.369 148 311.431 357.149 14.68
10 8.287 19 11.028 37.941 244.04
11 7.109 16 6.011 28.664 376.82
12 8.531 44 42.000 74.160 76.57
13 8.328 67 125.008 156.791 25.42
14 15.640 106 310.549 427.276 37.59
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Tab.3 Adjustment capacity
e DIEEESON HLAL /N IEE I K/ IRER i) 1 SEN ] AT
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1 483.744 285.688 491.841 274.693 198.056 217.148 9.64
2 461.038 289.866 466.932 281.562 171.172 185.37 8.29
3 518.131 283.237 527.015 271.299 234.894 255.716 8.86
4 517.716 294.634 527.021 285.812 223.082 241.209 8.13
5 461.191 293.759 470.861 284.137 167.432 186.724 11.52
6 497.284 292.688 504.709 278.985 204.596 225.724 10.33
7 473.134 261.559 483.48 248.263 211575 235.217 11.17
T4y 487.462 285.918 495.979 274.964 201.543 221.015 9.71
yx A BIAN Xiaoyan, JIANG Ying, ZHAO Yao, et al.
4725 1% Coordinated frequency regulation strategy of wind, diesel
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