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Abstract: In inter-regional power grid, the power resource can be allotted effectively by direct current tie-line to promote
utilization ratio of renewable energy. The dispatch problem for direct current tie-line in inter-regional power grid with
uncertain renewable sources and demands was researched in this paper. Firstly, the random dynamic characteristics of
wind power output and load demand was described as continuous Markov process. Secondly, based on practical operation
requirements including the power balance constraint and the limit of tie-line power, the optimal dispatch problem for direct
current tie-line was described as a discrete Markov decision process. According to the power of renewable energy output
and load demand, the optimized strategy for the plan of tie-line and flexible load in each period was established to promote
the running benefit of the system in this model. Finally, a reinforcement learning method was adopted to obtain the optimal
policy. The daily average cost of system operation decreases significantly and eventually converges by reinforcement
learning. Simulation results show that the operational efficiency of inter-regional power grid is significantly enhanced by
the proposed dynamic adjustment method for tie-line.
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Fig. 1 Generation and transmission system of inter-regional

power grid via direct current tie-line
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GIBAT AR HAT VHBEPEA, a2t T = A i Bt AR
ek, MR 4 5B A RQ (sk, ar) = Q(Sk, ar) + ap(c*
— Qs ar) + g}gl Q(Sky1, arr1)) EHQER, k =
k + 1, IR[A]Step 3;

Step 5 PUTHUFITBNax, — UG W L2
PR K, BARRE R M co(srr1), IBIEQ (s, ax)
= Q(sk,ax) + an(c® +cq(ski1) — Q(sk, ax))H
FQME. m =m+ 1;

Step 6 #im mod 10000 = 0, HHfE 2% > R EH &
Hne BHF R, = nan;

Step 7 #m < M, IRHEIE K REN e B HTILE
Tiemp := Mtemp Ltemp» B2 [FStep 2; 5 NS5 HFETF.

MR BE 37 5 M QAR A RIS 7, S h 25 IR s
X HIAT 3 HH OOy SR A3 2
4 PiRGR

AT 2 B8 SRR (5] 5 X X L H R SR is AT
B BT 38 07 5 T R 4 M. R R — 58 4> S
DTMDP# ! FHBLHIR K Q5 2147 3K i, AR IR 45
B UERAL 7 A R
4.1 REGEREIE

TEARSCE A H, W ELIRIRES 42 (1) & AR T D %X
[E] 240, 5001 MW, Bij 1E D)3 s e ELRIBR 2% 2 i) H A2
Gy A B Qe = 7200 MW [X 3520 (RIDLCH i
[ S A o 12 DX I B R 7 A 75 SR I bl e = 0.15;
YL T 1924 I B, BB BRI (] TI B9 1 h.

AT BRBERT BEVEM LZEL () BT HE ST A N2,
LR ML H A SH N TR 1FTRPL

X351 A RCHS S g Tl it 2 2% R X H 67 g
DIy BTN phh 246 SR FH SRR [ 3100 Nz R Tl i AR,
K2R,

1 SR EAERASE

Table 1 Cost parameters of equivalent generating units

S a/OC-MW™2)  b/OL-MW™Y ¢/t
s 0.006 245 200
gr 0.002 260 200
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Table 2 Related indexes under different modes

| . N RHL DLC
ey EATRE bRy
(fize-d™%) (fim-d™)

i1 54820 38.09 34550 2144

B2 84490 97.68 34870 2924

X3 70520 50.13 36540 0
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Table 3 Related indexes under different modes in a

sample
FNIEN KEHBTT  DLCHMESHY
MW FH IR Yapv
| 1.4343 34774 2058
B2 21944 34218 2676
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