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Fig. 1 Control block diagram of conventional primary

frequency regulation in power mode
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Fig. 2 Block diagram of PFR control with adaptive

feedforward function in power mode
TEIZ A% AR v, 2 AR 45298 35 O 32, PID 4%
1 2 300 1 A Al 114 4 A L AR B S I UK Sk
IE SNV SN WE AL R TR DY TE SR (O AR
ARSI 3l i = AR AT A D R AT
o LA T P ol 45 00 i o1 o A AT ISR v AR

B4 bR A 1V 1R P B R R ORI A A
[ (4 7K S AT B0 3 e 58 A9 11 3 0 2 1 Al O
— YRR R PR A — B L R I s b T —
WA BT 4 ) 2 B AR

4 —RiAERE S

(- D B, R — R R AR R Rl S U] ) e
IKEE LT AT — YA 431 3 25 1 e 4R s FLE
@ e g B[], A 22— R AR AE X I,
BN AR AR IR KT 2 s, SR E=E A )
DEIFHBABT IR KT 2 s, @ — RIS )
FETHEE] . — R D)3 E TR AS R
T 15 s, @— WMy 2P B, — R IESA
T3y 35 IR AN KT 30 s,

SR X6t EE A3 AT T o AS ] — 3R A SR ) —
IS B L 7E L B 3 700 MW IR i R K 48 ALk
17 T ATE K S AN ] S5 b Ao 8 AN ) 43 22 552 B 40
BRI
41 EMIHFELX R e

ML R T PID B E N Ky =4,
K, =1.0.K,=0,4r 37Kk 81. 2,106,110 m
HEAT T —0. 15 Hz (43 58 X 1y 4 22 38 3, H i
o W 1oz i1 £ D 13, G — YRR A 1 B AR AR L AR 1

650
640
630

§620

Re10

600 AR

—81.2mMKk  —106 mKk  —110 mAk

590

580

0 10 20 30 20 50
918/ s
B3 EMIHFEKXARE KL T G605 fh 2k
Fig.3 Load response curve under different heads
in conventional power mode
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Tab.1 Load response indexes under different heads

7Kk i S B ] H 5 TR T A
/m /s /MW /s /s
81.2 0.67 +46. 67 32.6 47.9
106 0. 65 +46.67 5.2 5.3
110 0.65 +46.67 6.4 6.7
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Fig.4 Load response curve under different

heads in new mode
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Tab.2 Load response indexes under different

heads in new mode

7Kk i i I 1A EE7N TR E PR e A
/m /s /MW /s /s
81.2 0.53 +46.67 7.1 8.6
106 0.43 +46.67 5.2 5.6
110 0.56 +46.67 5.5 5.8
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Fig. 5 Load response curve of different parameters

under the same head in new mode
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Prediction of Action Radius of Poker Vibrator in Reinforced Concrete
BIAN Ce', LI Jin-ming', TIAN Zheng-hong®’, ZHANG Yu-hao'
(1. General Institute of Water Resources and Hydropower Planning and Design, Ministry of Water Resources,
Beijing 100120, China; 2. College of Water Conservancy and Hydropower Engineering,
Hohai University. Nanjing 210098, China)

Abstract: To accurately calculate the effective range of vibration rods in reinforced concrete, this study proposes a
new prediction model for the effective radius of vibration rods based on the rheological theory of fresh concrete. Under the
assumptions that the vibrated concrete exhibits pseudoplastic fluid characteristics and the flow in the steel mesh is equiva-
lent to seepage through porous media, an expression for the effective radius of the vibration rod in reinforced concrete is
derived. The empirical parameters in the expression are then empirically fitted in conjunction with experimental results.
By comparing the model calculations with experimental values, it shows that, except for a few cases with low vibration
intensity of the rod, the overall prediction accuracy of the effective radius prediction model is higher. Considering that the
vibration intensity of the rods used in concrete pouring at construction sites is generally high, the model can effectively
guide on-site compaction operations and quantitatively evaluate the impact of steel bar layout schemes on the vibration
range of the rod.

Key words: concrete; poker vibrator; steel; action radius; prediction model
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Application of Feedforward Function in Hydroelectric Primary Frequency Regulation
HUANG Xing', ZHU Bin’, YU Da-hai', WANG Ben-hong’
(1. China Electric Power Research Institute, Beijing 100192, China;
2. China Yangtze Power Co. , Ltd. ,» Yichang 443133, China)

Abstract: In order to solve the problem that the response ability of a large mixed-flow hydropower unit is affected by
the change of operating water head, a method based on the adaptive feedforward function is proposed for the application of
the turbine’s primary frequency regulation function. The 3D curve function library of turbine’s water head. guide vane o-
pening and power is introduced into the primary frequency regulation feedforward control of the turbine. According to the
real-time water head and power and the position of guide vane, the power change corresponding to the frequency change is
calculated through the 3D database to directly affect the output of the controller. Compared with the conventional control
mode of primary frequency regulation, it is verified by field practice. The experimental results show that the feedforward
function can not only satisfy the consistency of the next frequency regulation performance of different water heads, but al-
so effectively avoid setting and switching multi-group PID control parameters. Thus, it provides a new way to realize the
function of primary frequency regulation of hydraulic turbine units.

Key words: self-adaption; feedforward; primary frequency modulation; PID parameters; water head; three-dimen-

sional curve function library





