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Tab.1 IEEE-118 System node importance ranking

i oghotE garduot ABehO PageRank  BIMEE BERE
J T S Y A S Y S Y Y W W W

1 49 1,000 69 0.235 69 0.316 49 0.021 110 1.000 69 0.179
2 80 0.667 68 0.229 77 0.294 12 0,020 8 0.667 65 0.175
3 100 0.667 65 0.227 80 0.291 100 0.019 8 0.667 38 0.175
4 12 0.583 49 0.224 49 0.275 8 0.017 9 0.661 68 0.173
5 59 0.583 77 0.217 65 0.273 17 0.016 12 0.661 77 0.173
6 77 0.58 38 0.216 38 0.264 37 0,016 68 0.661 30 0.172
7092 0,583 75 0.211 30 0.227 92 0.015 71 0.661 80 0.170
8§ 17 0.500 70 0.208 68 0.209 77 0.015 86 0.661 81 0.169
9 37 0.500 66 0.207 100 0.208 8 0.014 1 0.328 100 0.169
10 54 0.500 81 0.207 70 0.163 69 0.014 2 0.328 98 0.169
11 56 0.500 80 0.205 24 0.135 5 0.014 3 0.328 99 0.169
1269 0.500 47 0.203 81 0.134 59 0.014 4 0.328 49 0.168
13 89 0.500 42 0.200 23 0.131 32 0.014 5 0.328 8 0.167
145 0417 30 0.199 17 0.129 110 0.014 6 0.328 75 0.167
15 15 0.417 24 0.194 37 0.111 15 0.013 7 0.328 96 0.166
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Fig.3 Subjective weight chart of each evaluation index
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Tab.2 Calculation results of positive and

negative ideal solutions
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Tab.4 Comparison of node importance results

HEF A k1 Jrdk 2| HEFE O OARSC ikl ik 2

1 49 80 65 9 65 65 77
2 80 89 68 0 17 12 69
3 100 69 80 11 68 25 17
4 77 49 38 12 37 26 37
5 69 59 30 13 38 77 23
6 110 100 81 4 1217 70
7 92 66 100 15 54 37 96
8 59 92 49

8 b 30 IE A X AR X,
RO 255 TE0 0.222 0.048
Critic 0.520 0.027

WX A9 itEE S, (R, .Q; . it H&
SERHEFHT 15 WL 3,
&3 S;\R; .0, &
Tab.3 S;, R; and Q;

i WA S; A R, T Q,

1 49 0 49 0 49 0

2 80 0.295 4 80 0.2337 80 0.402 5
3 77 0.368 7 100 0.2616 100 0.478 1
4 69 0.394 2 77 0.288 3 77 0.498 3
5 100 0.397 2 69 0.324 5 69 0.552 2
6 65 0.567 7 110 0.3311 110 0.653 8
7 68 0.595 5 92 0.347 6 92 0.688 8
8 38 0.6110 59 0.352 1 59 0.7111
9 110 0.620 7 17 0.395 2 65 0.728 1
10 30 0.641 7 89 0.399 6 17 0.740 3
11 17 0.644 1 56 0.401 9 68 0.754 5
12 92 0.657 5 37 0.402 0 37 0.756 0
13 12 0.658 5 54 0.405 4 38 0.756 6
14 37 0.662 0 9 0.407 4 12 0.764 1
15 70 0.672 4 12 0.410 0 54 0.786 1
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Fig. 4 Sensitivity analysis of comprehensive evaluation results

5 #Hit

P —FHf Pajek M1 VIKOR 3 M1 45 & 097
RN 55 PR HE P BT 7 v, DA AR 0 P R IR
D5 A T4 i 55 PR 4R AR 4R L DL IEEE-118 R4E
) A A R A R A R L B IE TR
P& B A RE
SEHf
(1] Ay, 2], a, % 35T AHP R 6 CE
R 2R M R A S M IEAR L], RS
fR4P S5, 2018, 46(23): 86-93.



. 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

ML AL AL AL A LA AL AL AL AL ALAL AL AL AL AL AL AL AL AL AL AL AL AL AL AL AL AL AL AL AL AL AL AL AL AL AL AL AL AL AL AL AL
(E#% 156 )

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





