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Abstract: The future development of power grid puts forward the requirement of unified network for all the communica-
tion services in smart substation. In order to meet the different quality of service (QoS) requirements of various commu-
nication services, as well as ensure the real-time and reliability of key services when the network congestion occurs, a
priority scheme and its queue scheduling method for the smart substation was proposed. The priorities of the communica-
tion services in the smart substation were assigned considering the delay requirements, the importance to power grid op-
eration control, and the traffic of the communication services. The queue scheduling algorithm of hierarchical deficit
weighted round robin (HDWRR), combining the advantages of strict priority queue (SPQ) algorithm and deficit weight
round robin (DWRR) algorithm, was designed for the proposed priority scheme. The simulation results show that the
proposed method has isolation ability for malicious traffic, and can ensure the real-time and reliable transmission of key
services in smart substation once the network is congested.
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E3%1 Enqueue(p)

1) PerqueSize=BufferSize/6;

2) if (p.prio>7) then p.prio=7;

3) else if (p.prio<3) then p.prio=I;

4) end if

5) if (3<<p.prio<<7) then

6) if (Dwrrque(p.prio).bytelen+p.size> Perque
Size) then

7)  drop(p);

8) return;

9) else

10)  if (Dwrrque(p.prio).active= =false) then

11)  Dwrrque(p.prio).enque(p);

12)  Dwrrque(p.prio).active=true;

13)  Dwrrque(p.prio).dc=0;

14)  InsertActiveList(Dwrrque(p.prio));

15) endif

16) end if

17) else if (p.prio=1) then

18) if (Prioque.bytelen+p.size>PerqueSize) then

19) drop(p);

20) return;

21) else

22) Prioque.enque(p);

23) endif

24) end if

Hi% 2 Dequeue()

1) for (=3 to 7) do

2) Dwrrque(i).w=i —2;

3) Dwrrque(i).g=p*Dwrrque(i).w;

4) end for

5) if (Total _Dwrrque Bytelen>0) then

6) while (true) do

7) Headnode=ActiveList - >next;

8) if (Headnode.bytelen>0) then

9) Headnode.dct+=Headnode.q;

10) pktsize=headnode.head.size;
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11) if (pktsize<headnode.dc) then 22) else if (Total Prioque Bytelen>0) then

12) pkt=headnode.deque(); 23) if (Prioque.bytelen>0) then

13) Headnode.dc—=pktsize; 24) pkt=Prioque.deque();

14)  if (Headnode.bytelen==0) then 25) break;

15) Headnode.active=false; 26) endif

16)  Headnode.dc=0; 27) end if

17)  endif 28) return pkt;

18) endif AN — e, HDWRR 254 a] DR i
19) break; X4 Fron i, T EEEA S S5t B AL
20) end if Ml 25 HSERIE S HAT 2 51 QoS FasKIMIE{E 5%,

21) end while FEX 4 HDWRR k1 — AR
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