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5101 Establish a linear expression of node source load power
with respect to node shift voltage and a node voltage phase
according to the node source load power and branch
admittance in an alternating current power network

$102 Establish a linear symmetric model of an alternating current
power network steady state according to the linear expression
of the node source load power with respect to the node shift
voltage and the node voltage phase

S103 According to the linear symmetric model of the alternating
current power network steady state, use an M-P inverse matrix
to establish a linear symmetric matrix expression of the node
shift voltage and the node voltage phase of the whole network
with respect to the node source load power of

the whole network
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node shift voltage and the node voltage phase of the whole
etwork with respect to the node source load power of the whole
network, establish a symmetric algebraic expression of a branch
square current with respect to the node source load power of the
whole network

S105 According to the symmetric algebraic expression of the

branch square current with respect to the node source load
power of the whole network and the Shapley value theorem,
establish a symmetric algebraic calculation formula for obtaining
a branch square current component of a source load
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(57) Abstract: A symmetric method for obtaining a branch square current component of a source load in an alternating current power
network. First, a linear expression of node source load power with respect to node shift voltage and a node voltage phase is established
according to the node source load power and branch admittance in an alternating current power network. Then, according to the linear
expression, a linear symmetric model of an alternating current power network steady state is established. Next, an M-P inverse matrix

[ L& 5]



WO 2020/154849 AT | [0 10000 000 0

MY, MZ, NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL,
PT, QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK, SL,
SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG,
US, UZ, VC, VN, ZA, ZM, ZW.

B EEE A EH, ZRE M RAERHhX
f£3) : ARIPO (BW, GH, GM, KE, LR, LS, MW, MZ,
NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), EXIF (AM,
AZ, BY, KG, KZ, RU, TJ, TM), Ek¥ll (AL, AT, BE, BG,
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HR, HU,
IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT,
RO, RS, SE, SI SK, SM, TR), OAPI (BF, BJ, CF, CG, CI,
CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).

KERR
—  BIEE R R (FAF21506)) .

is used to establish a linear symmetric matrix expression of the node shift voltage and the node voltage phase of the whole network
with respect to the node source load power of the whole network. Then, a symmetric algebraic expression of a branch square current
with respect to the node source load power of the whole network is established according to the linear symmetric matrix expression.
Finally, the Shapley value theorem is used to establish a symmetric algebraic calculation formula for obtaining the branch square current
component of the source load, thereby achieving the acquisition of the branch square current component of the source load in the
alternating current power network. The branch square current component of the source load provides a new, efficient and accurate tool
for the safe correction of the alternating current power network and ensuring the safe operation thereof.
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