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I. NOTATION Initial conditions:

o N: Buses, L: Lines, G: Generators el [Vlsin(s, — 6,)
« V;,0;: Voltage Magnitude, Phase o = —prg =0 (12)
o Sri, Sa4i,S;;: Generated, Demand, Line power . “gd )
e Y;;: Line Admittance €gql Vgl cos(dg — 0g) — |V - (13)
e d4,wy: Rotor Angle, Speed Ty, "
e ws: Synchronous Frequency

wg(0) = ws (14)
. mq, d Inertia, Damping constant

. Machine Parameters Stability constraint:

gd’
e Omaz: Stablhty Limit
e 1, ¢: DynOPF-Net parameters 0g(t) < Omaa (as)
II. AC OPTIMAL POWER FLOW IV. NEURAL ODE LEARNING
Power definitions: ) . 9
m(;n E (2,200 12(t) — 2(t) || (16)
Sri = Dri +3Qri,  Sai = Pai + Jqdi 1 .
P . J4 di = Pai 74 ) &(t) = ODEsolver(Ny, o, At) (17
Sij = Vilij (2)
x(t) = ODEsolver(p, zq, At) (18)

Objective:

minz cai(Re(S,4))% + c1iRe(Syi) + coi 3) V. DYNOPF-NET LoOss

i€G
) , Lpynopr = Ly + Le (19)
Operational constraints: Prediction loss:
vl < |V <o “4) Ly =g -y (20)
79@ < Z(ViVy) < 91% ) Constraint penalty:
Sl <8, < S% (6)
15551 < st (7) Lo= Anv(hy) + D Auv(u) 1)
—Sai =) Sy ()
9 N N VI. PARAMETER UPDATES
Sij = Y5|Vil® = Yi5ViVj )
Ores =0 (10) ,
1/Jk+1 = ¢k - nva‘DynOPF (22)
k+1 k
I1I. GENERATOR DYNAMICS "t = ¢F —nVyLpynorr (23)

Multiplier updates:

1 m o _ _ —
(pr = dy(eoy — ) sin(dy — 0 AL Z R 4 o) (25)

dﬁﬂ: e %ﬁw AT =A%+ pr(h) (24)
iy (5 )
an



