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Supplementary tables

For justifying the partitioned AQPF algorithm applied on the 14-bus test sys-
tem, the obtained ;i and & with € = 1 X 1073 using DA are presented in the
following table. The corresponding fi and & obtained by NR are also included
in the table.

Table 1: Comparison of /i and w obtained by DA using a partitioned AQPF and
NR for the 14-bus test system.

DA NR

i Hi w; i w;

0 1.0 0.0 1.0 0.0

1 1.045 -0.106 1.038 -0.118
2 0.986 -0.239 0.978 -0.249
3 1.001 -0.197 0.996 -0.203
4 1.007 -0.154 0.999 -0.176
5 1.051 -0.280 1.029 -0.292
6 1.030 -0.284 1.012 -0.265
7 1.075 -0.257 1.054 -0.276
8 1.010 -0.290 0.989 -0.288
9 1.001 -0.289 0.987 -0.291
10 1.028 -0.296 1.014 -0.293
11 1.063 -0.312 1.028 -0.302
12 1.002 -0.297 1.002 -0.301
13 0.979 -0.302 0.972 -0.306




Supplementary equations

For the QUBO formulation of the net active power, substitution of equations

(7)—(8) into equation (5) yields
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A similar expression can also be derived for the QUBO formulation of the net

reactive power injection by substituting (7)—(8) into equation (6).
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Supplementary equations (1)—(2) are extended forms of equations (9)—(10) pre-

sented in the paper, respectively.
In equation (9), the constant clause is
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and the quadratic clause is
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Similarly, in equation (10), the constant clause is
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For the Ising model formulation of the net active power, the substitution of



equations (11)—(12) into equation (5) yields

n
0 0 0 0 0
P =) MG+ 900 A+ 17 9i58 Ay + 117 985 5 A
§=0

+ SﬁoAuigsz? + SﬁOAﬂigijsioAﬂj + SﬁoAMigij5i1 Apj + SﬁOAMigijsizAﬂj
+ 5?,1A/l¢9ij/l? + SﬁlA/iigijsg,oA/ij + sﬁlAﬂz’gijsilAﬂj + sﬁlAﬂigijS;2Aﬂj
+ SﬁzA/«%gijM? + SﬁQA/iigijsioA/ij + SZQAﬂigijsilAﬂj + SﬁzAMz'gijS;,zAMj

+ w gljw +o.) 9ij ]Oij +o.) 9ij lew] +w 9ij jQAwJ
+ s Oszgljw + s OAwlg” 7, OAw] + s; Oszgw 7, 1Aw] + s; kozng 7, QAwJ
+ s 1szgljw + s 1Awlg” 7, OAw] + s; 1szgw 7, 1Aw] + s; 1szglj 7, QAwJ

+ s QAoJZg”w + s QAwlg” 7, OA(JJ] + s; Qszg” 7, 1Aw] + s; QAwlg” 7, QAwJ

+ w; b”u] + w; b”sj oA +w; b”s 1Ap; + w; b”sj PYAVIY
+ OAwl ng] + 5 OAwlbljs] oA + 5 OAwlbUs 1A, + 5 OAwlb”s] PYAVIY
+ s, si10w;b wﬂy + 5 1Awlbws] oA + 55 1Awlbws 1A, + 8; 1Awlbws] BYAVTY

+ s 2Aw1 ljuj + 5 2Aw1b”sj oA + 55 2Aw1bws 1A, + 5 2Aw1b”s] BYAVTY

0 w 0 w

= My bz] ] = i bljsj 0Aw; — pibijsj 1 Aw; = pibijsj o Aw;
" w I w I w

-8 OA/«% i j = 8508 Wibis50Aw; — 5; 0 Apbijsi 1 Aw; — s; g Apibijs; o Aw;
I w I w " w

- 5 st Apibi; j = 8i1Aubisj 0w — s 1 Apibijsi 1 Aws — 55 1 Apibijs; 0 Aw;

- S, QA,U'Z ij j - SZQA/JZ ij JOij QL,QA/JZ 5S4, 1ij QL,QA/JZ ij ]Qij
9)

A similar expression can also be derived for the Ising model formulation of the



net reactive power injection by substituting (11)—(12) into equation (6).
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Supplementary equations (9)-(10) are extended forms of equations (13)—(14)
presented in the paper, respectively.
In equation (13), the constant clause is

0 0
ZM’Lg'I]/‘LJ +w gv]w +w bljﬂ’j b,Jw], (11)
7=0



the linear clause is
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Supplementary algorithms

The AQPF algorithm is a modification of Algorithm (1) for the combinatorial
power flow algorithm, that is

Algorithm 1 Adiabatic power flow algorithm.

0: Initialize p* = [plli,pg, . ,pi]

0: Initialize ¢* = [qf, 45, ..., q%]

0: Initialize Y € {(g;; +jb;;) 24,5 =0,1,...,n}

0: Ap e 1x1072

0: Aw e« 1x107°

0: /1 = [MO?MI7"'7MH] <1

00 W= [wo, Wi, ., wy,] <0

0: Calculate p = [pg,p1,-..,Pn] from equation (5)
0: Calculate ¢ = [qo,q1, - - -,q,] from equation (6)
0: Calculate Hamiltonian H from equation (15)
0: e —1x107"

0: it « 0

0: while H > € and it < it,,, do

0:  Minimize the QUBO/Ising model

0:  Update i from equations (7) or (11)

0:  Update & from equations (8) or (12)

0:  Recalculate p from equation (9) or (13)

0:  Recalculate ¢ from equation (10) or (14)

0:  Recalculate H from equation (15)

0: Update Ap, Aw

0: iteit+1

0: end while=0




