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Fig. 1 Finite element model of outlet passage and inlet passage
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Fig.2 Finite element model
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Fig. 3 Adiabatic temperature rise curve produced
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Fig. 4 Curve of relationship between peak cutting intensity and hydration heat inhibitor, water pipe layout, water flow

T A R 5 KA TR) R L KO e R £k
XT LG 4 Ch)  Hi 5 B 55 38 /K I K TH D47 1E LE
K F AR T K K TR 4 R AR B A R A )
g 5, 3 Al 0 A0 T 56 A 2 1 /KA [ P R A A 1 3l K

Bl 4(DR 7 B BEH . B K 20 CHMAET
il U 8 3 S5 K A IR B OK R e Rl k.
4Ce) N 7 A Be s JRIZM K 26 °C S F T I 5
JESKE B GEKRREMCRIMZL. 7 ABA
A6 A M A T S EORARERS T 2 C,
AN Tl A 7 54 DR Ot ) 0 6 32 A afE — 2P R

MR E 4 (b) ~ Ce) s AT LU 2 AN fiff 7K 1k
P 00 0 R BE R ) 04 R K B R) BE L PR
K = 2 ) e Rk A

Z =47.66 — 45. 26p — 0. 05¢ (2)
Z =45.43 —42.82p — 0. 05¢q (3)
Z =47.77 — 45.33p — 0. 05¢ D
Z =45.73 —43.07p — 0. 05¢ (5)

X ,g M@K E . m’ /h,

WA %50 B MidasFEA #5557 A R ~FIR
B RS AR CHE BV HI KA TR 3 5% JOK R i
KR KRR AR A AR K K Y
KFRL, 52 ~ G5 g R — 5, K a
R A ) B /DN o W SR A

TE A SR FHZK AL A il 5045 50 F , 567X (2) ~
(5) AT LAKR 4% L AT 2 7 A IR 36, Af s 5 = A
F. AR KA T FLr A% D,
42 RHKEREAREW

B T L 52 B T v R R K A B £ 57
WAL 25 3 AN ()50 A0 5 o T 1 ) 0 i 3 0K, 3 T X
(2)~(5) 25 H By 1L 28 3 AN [A] 3 AL 1 v 2K 48 A

BT R ER L,

F 1 BlsRub A [E B ALY WK & 8 BE
Tab.1 Suggested pipe layout for different parts of
Mashan Pumping Station
KA T B (B
HR AL \ ‘
[ B X 7K P[] B
JE AR 0.6 mX0.8 m
Ui IE JZ HEOR BRI AN BB IR AS 1,45 m 0.3 mX 0.5 m
o JEE A

WAE E I 1. 45 m 5 v N A H AR A
WE R 3,00 m LA
WA )2 3. 00 mo i BE N RN 1 SR B A

0.4 mX0.5m
0.6 mX0.6 m
0.6 mX0.8 m

5 %Hit

a. KRR RE S5 4L 1 S i T v L v BOK A
(6] B O /DN 2 3 ol 8 SRR 48 TR A g 3l 2 B AR
TE— € KA TR 2% AR 7T 2R K A KA ) 551 o
A R B B AR R T S (DA
b, R B A A S R R
[ 82 107 R AN [] ¥4 50 7K 48 A 7 5% AT e 4
— 7 7 5T B 0 2 R A ) 0 i R A K
0B IR 5 KA T A ) e e € i/ O 8 R 1) IO T B A
S5 L, AN [) ) U 5 B8 I o 7 18 2 D B L 9
KIBSEL TS H X (2~ G5,
5% S
(1] A3, KU BURE £ L IE R Jy 15 0L 1 [ M,
e b ) R 1999
AN 2056 20 0 5. KA A X I
L S A8 ATV, AR 5 4 R 1202135 (1)
118-123,140.
B A5 5 K 5 T A
KA 77 R BF 1. K o B R L 2012, 30
(1):170-173,212.

(2]

L3]

(F#% 220 W)



. 220 - AW OBE W OB 2023 4F

(2] BN, LT A RO B A OGRS SPE Al ik LT 71 HFMbE &, 2019, 39(7): 133-140.

LR FIAFFE ., 2020, 37(RE T . 27-30,33. (9] M, W4, WEHE, 5. MK T R )
[3] =i, k. Biae. 2. % Ronlhastr il detka i M WAE R E IR, R S E AR R,

W sg PV AL Ik (1], ) R M H B 344k, 2021, 36(5); 129-136.

2019, 31(8): 102-107. [10] XUZE, sRMEME . Rl JEF ROW PR (0 X 358 2h
(4] &%, £4. B4, 5. BT VIKOR #EI M MRS BE ] B TH AN, 2019, 344,

Z Mg R EBE IR FEME L L, 2022, 786-794.

22(1): 87-94. [11] %7, BHk, =4, % 5T AHP-CRITIC
(5] BRME¥E, RE, Wi, % HFERMEHIBHK A4 AR 5 ] 7 DF A AR A i R I 28 S PR AN O ik

G Mg i b [J]. Pl 5Pk, 2022, 37 U] BAORGERY S54H, 2021, 49(16) : 86-96.

(4); 782-798. [12] ZAR%E, £, HFER, F. £ T FEEWMKK
(6] WA, MW, RIER, % ETFERMEMKE VIKOR % B B R 2R W EM k[0, K Aa fE IR

MG ERERs A ESLI] B Ak 4%, 2019, 37(7): 180-182,61.

WA, 2019, 39(8): 104-112. [13] RARH. FF UG HITs 555k 0 d T 5 5 2 R O
(7] oA, kkiE. ETZEMEMEIERFEMTY HE fiFFE[D]. Kb WM k%%, 2018.

RPN, SR EL R . 2021, 37(4): 133-136. [14] AvdtAs, T, BRP. % KERRTHRS kKB
(8] JHKA . ZEBE, BAME. HTRME-AHP )M ik WU S 6 2 PE A% 388 06 R A SR () . KB AR IR AL,

R 41 WAL TR (9 H T 97 A 2 A B 58 T A D). W 2021, 39(5): 87-91.

Comprehensive Vulnerability Evaluation of Power Systems Structure

Based on VIKOR Method and Complex Network Theory
JIANG Huan', WU Jia-hui', SANIYE Mahmuti', ZHANG Qiang’, YAO Lei’s KOU Yang'

(1. Engineering Research Centre of the Ministry of Education for Renewable Energy Power Generation and
Grid Connecion Control (Xinjiang University), Urumqi 830047, China; 2. State Grid Xinjiang
Integrated Energy Service Company Limited, Urumqi 830011, China)

Abstract: Aiming at the problem of power system structure vulnerability, the advantage of multi-index evaluation can
be combined with Pajek tool to identify the key nodes of power grid. First of all, based on the complex network theory,
considering the power network topology characteristics, structural vulnerability evaluation index system of integrated
power system was established. Secondly, in terms of evaluation methods, fuzzy comprehensive evaluation method and
CRITIC method were used to calculate the subjective and objective weights of each evaluation index. Finally, combination
weighting VIKOR was proposed to calculate the weight value of each node and obtain the ranking result of importance.
Taking IEEE-118 system as an example and comparing with different evaluation methods, the results show that this
method is feasible.

Key words: complex network theory; Pajek; key node identification; CRITIC; VIKOR
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Study on Relationship Between Peak Cutting Strength of Mass
Concrete During Construction Period and Hydration Heat

Inhibitor and Cooling Water Pipe Parameters

ZHANG Lan-lan' ;LI Yu*, QIANG Sheng’
(1. Shaoxing Water Conservancy and Hydropower Survey and Design Institute Co. , Ltd. , Shaoxing 312000, China;
2. College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098, China)

Abstract: The structure of large-scale shaft tubular pumping station is complex, the structure and size of each pou-
ring block are different, and the temperature control index is also different. Especially in summer construction, it is very
difficult to control temperature and prevent cracks. For different structural parts, refined peak clipping strength index
should be adopted. In this paper. the equivalent cooling algorithm was used to simulate the peak-cutting intensity of cu-
boid pouring block under different water pipe layout, water temperature and water flow rate with different hydration heat
inhibitor dosage and without hydration heat inhibitor. Then a series of quantitative formulas were put forward. According
to the dosage of hydration heat inhibitor and peak-cutting intensity index, the layout density and water flow rate of cooling
water pipes with corresponding water temperature can be calculated with these formulas. The results can provide quanti-
tative reference for the establishment of temperature control measures for similar pumping stations constructed in high
temperature season.

Key words: mass concrete; temperature control; peak cutting intensity; hydration heat inhibitor; cooling water pipe





