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Regional Grid Reliability Evaluation and Analysis Considering the Integration of Renewable
Energy and Heating Constraints
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(1. State Grid Shanxi Province Datong Power Supply Company, Shanxi Datong 037000, China;
2. State Key Laboratory of Electrical Insulation and Power Equipment, Xi”an Jiaotong University, Xi’an 710049, China)

Abstract: The article evaluates the reliability of the power grid in northern China with sequential Monte Carlo
method. This area is the typical example of North China power grid with the characteristics of large capacity of coal -
fired electricity generators, increasing capacity of wind generators and solar generators, heating demand in winter
and so on. Considering the characteristics of the above, the article does the reliability evaluation with sequential
Monte Carlo method, by objective modeling the new energy and heating constrain to consider the influence of
stochastic fluctuation of new energy including wind power and solar power and the influence of the principle that new
energy power should be used preferentially. Then the article gets a series of reliability index of the system and buses.
Meanwhile, the article finds vulnerable spots of the system with the reliability evaluation results and put forward a
series of advice to improve the running condition of the power grid.
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Fig. 1 The transition of sequential state
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Fig. 2 The evaluation progress of sequential Monte Carlo
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7~12 1.730 1.71
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B3 mMEFHEFEREEETEE " 7-12 0.805 1.62
Fig. 3 Schematic diagram of state transition for “F 13~ 17 0.678 135
sequential Monte Carlo
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Fig. 4 Output arrangement diagram
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Table 2 Reliability evaluation calculation
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Table 4 Results for reliability evaluation
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Fig. 5 Fault reason statistics of cutting load
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Table 5 Statistics for power overflow
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Table 6 Average load shedding caused by line outage
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Table 7 Number of load shedding caused by line outage
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Table 8 Node EENS statistics
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Table 9 Node LOLP statistics

W LOLPHES POBTREIR LOLP
1 SL 0.000 33
2 DL 0.000 19
3 XJ 0.000 17
4 GZ 0.000 12

PR AR AT, 32 R A M X T A A AL
LIRSk, DT S I 4B, AR B AR, b 4 DL X
A, FE S GBAIHY K BC T S AHE , Ho
BC & — A ffar 1 45, B AELAN5E GB Ay Al g4k, mr )
AT R HY 2 GB 1Y 4 R 48 = i iy ml Sk, O
il b DX PR £ B AR X 5 A I, P R SR MY A2 S
AHTE , PRI AT DA S o5 o 2 il IX ) 28 % Sk i e 3
BT S AR

R T AFFARL SO PTG, & T A
FHEAEA BT A T 75T SR E 6 IE5R .

H 6 7T LLE H FE T A i far it R S, —
Pt ] (2 22 R A B R B fr S 2 M BN XL
FEL BN, (B T A T 2 1) 2 0 far S5, AT DL AR A
LY R G0 AT SE A AR 520



+192- 20184F2 J

Eudz

EREE N P2

.56

. ok
i TR ANEHTBEdS
Ee6 mEMETFMMEEGHSITE
Fig. 6 Loss event statistics of reliability assessment
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