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Fault Calculation Method of New Distribution Network with T-connected IIDG
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Abstract: The traditional fault calculation method in the case of distribution network with multi-point T-
connected inverter interfaced distributed generator (IIDG) has the problems of complicated calculation process and
large calculation amount. Therefore, a fault calculation method for new distribution systems with T-connected IIDG
was proposed. Firstly, according to the type of power supply, the fault network of distribution network was divided
into two types: the subnets with traditional units and the branch subnets with IIDG. Secondly, in order to avoid the
huge amount of calculation caused by the nonlinear components in the system, the virtual voltage source method
was used to perform regional iterative calculation on the branch subnet to determine the output of IIDG. Finally, the
IIDG in the distribution network was replaced by the equivalent constant current source, and the system fault
characteristic values satisfying the accuracy requirement was obtained by linear variation method. The simulation
results show that the proposed method is correct and effective, and it simplifies the solution process of fault
characteristics quantity in the new distribution system with IIDG under the premise of ensuring the calculation
accuracy , and greatly shortens the solution time.
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Fig.1  Schematic diagram of topology structure of

distribution line with T-connected IIDGs
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Fig.2 1IDG distribution network system with T connection
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Tab.1  Distribution network circuit simulation parameter
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Tab.2  Voltage calculation results of each node

in the traditional power subnet

WS R W EAIE Uy V| RIS R AR U, kY
1 6.26/.-0.64° 5 5.48/-3.29°
2 3.86£-3.99° 6 4.52/-1.99°
3 2.80£-13.59° 7 5.164-1.81°
4 3.344-10.52°
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Tab.3  Calculation result of the IIDG output

current of each branch subnet

1IDG %5 I5)/A 1IDG %75 I5)/A
1 2.97£-6.54° 4 2.72£.-4.98°
2 3.054-9.68° 5 2.73£-1.93°
3 2.86£-17.27° 6 2.694-1.86°
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Tab.4  Voltage of faulty network node and calculation error

WG IR UKV |Uf?)%—§3i‘1°))‘=/kv
1 6.231/-0.02° 0078
2 3.78/-1.54° 0182
3 2.85,£-3.95° 0.479
4 3.474-251° 0.493
> 5.28£-1.61° 0256
6 4.562-0.74° 0.109
’ 510/ —1.42° 0.066

Hr, ans 8 s o
*8 FFEXEEEERITEERES REIEE

Tab.8 Theoretical value and actual measured value of

fault current in distribution network branch

l A FL R A TR /KA AL L 9 S PR AR /K A
1-2 0.16£-110.89° 0.16£-109.69°
1-8 0.12£-116.07° 0.12£-115.04°
2-6 0.052-85.43° 0.052£-71.10°
3-f 0.08£-95.13° 0.08£-96.40°
-4 0.16£-77.80° 0.16£-78.58°

5-G, 0.34/-70.55° 0.34/.-69.60°
7-G, 0.36/-70.66° 0.36/.-69.52°

x5 ENETABEERTERELR

Tab.5 Simulation results of the second calculation of the voltage

of each node in the distribution network

1IDG %5 15)/A h U /kv 5

1 298/-221° 1  623/-0.02° 1.85x107
2 3.04/-3.00° 2 3.78/-155° 124x107
3 2.85/-8.13° 3 2.86/-3.94° 7.02x107
4 2.74/-1.84° 4 347,/-250° 5.04x107°
5 2.73/-0.99° 5  528/-161° 1.84x107*
6 2.694-121° 6  4.56£-0.72° 3.40x 107

7 5.104-1.42° 7.02x107*

®6 ENETRABEEZRTEBELER

Tab.6  Simulation results of the third calculation of the voltage

of each node in the distribution network

1IDG 475 IG)IA h U® kv 8%

1 297/-222° 1 623£-0.02° 326x107
2 3.044-3.00° 2 3.78/-155° 6.60x 107
3 2.85/-2.13° 3 2.86/-3.93° 499x107*
4 2.74/-1.84° 4  347,-250° 1.21x107
5 2.73/-097° 5  528/-161° 276x107*
6 2.69/-121° 6  4.56£-0.72° 7.96x 107

7 5104-1.42° 9.79x107*

x7 BEMEEDTREETEERESKERNEE

Tab.7

Theoretical value and actual measured value of

voltage at fault nodes in distribution network

h A IHEH/AA SEBRIE (A A
1 6.232-0.02° 6.232-0.02°
2 3.784-1.55° 3.784~1.55°
3 2.86£-3.93° 2.86£-3.93°
4 3.474-2.50° 3.474-2.50°
5 5.2824-1.61° 5.2824-1.61°
6 4.56£-0.72° 4.56£-0.72°
7 5.10£-1.42° 5.10£-1.42°
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The variation of voltage amplitude error

with the number of iterations
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Tab.9  Comparison of fault current calculation time between

conventional method and new method

T T
(iSRS — 226.36 226.36
NSRS 1.74 77.09
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