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Application of TDLRtree index structure and implementation algorithm for spatio-temporal
database in substation simulation system
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Abstract: This paper presents a new TDLRtree index structure for spatio-temporal database to describe the topology of power
system. The system topology structure is recorded by adopting time-axis way at the top. A part of objects is used single-link table and
the others are used double-link table to simplify the restructure of system topology. The algorithm avoids complex calculation in
traditional restructure method. Since the algorithm traverses original tree changed instead of tree restructure, restructure method is

simplified and calculation efficiency is improved. The application in substation simulation system proves the availability.
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Fig.1 TDLRtree structure

1.2 TDLRTreeRJIk R L5y

WEN = BERERE R, BRHARE &L
FRURFERYE, ATLVARRGIR T SN ERTEE:
MX RS P HIENEE, WO 5ERE
HESZANIEABEERES. TREREBT

TDLRTree ( Temporal Double LevelRTree) & 51 45 .
£ TDLRtree 91, AR ()% t EAEANRTIKIA
O, HE % e, H#FA—DBK Riree, X FH
FPE + NZE RPN RAE ¢ HZGENE
RSHTRG. HERGEHWE 1 R,



- 46 - eHERBRY EHEN

M TDLTree HIZE BT LA i, 7ERSIE) ¢
LW RIS [LPT], PT BIRME—H RTree
KigEr. AR B, HEERAER, fi5HEH
WHF. EH—% RTree F, FERRHTHIENE,
RIREIRF LR EMTEE M, 58 -4 RTree
d, FREMREFN S, WXL FEPRSK S
Bt 1B R B R 2 e R B .

2 TDLRTree HYSCINE %

TREF| A TDLRTree IR T|45H, FEMNEE
A LI YL . % TDLRTree A RE5 1Y
% —2% RTree A% 2% RTree 4754 RTreeFirst
RTreeSecond.

Bk T 44ETDLRTree AN ZXT S
6, 7 B Z ¢ B B =T KR F
0, () = (oidl, f_,, (t),t) B, X TDLRTree 8] 5
Bro HEHEEN: MR O, RIEFNER, ¥Kizs)
X5 0, EANFITDLRTree )55 —iRTree™, £
P —ARTree T XU MFHERFER: F 0, BF XS
%, B#EIEXN 5 6, 6 N\ B TDLRTree #58 —
RTree, FFEHHE—HRTree P WRHERE L. &
FET RN
If (6, € I1,){

If (36,g2 € 15)&E( 0,01 (1) ©7 010, (1) )

Insert O i1 (f) into RTreeSecond (O, (1) );

L ink PoolNodes Pointers;
return; }

}

Insert O, () into RTreeFirst (z) ;

L ink PoolNodes Pointers;
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If (6,4, € 11, )

Delete o,,,(t,);

Insert ©,,,(t,) into TDLRTree;

}
Else{

— g .
Create K 01 ={0, ) | Oy ©° 0,5 ()}
Delete o,,,,(%);
foreach 0, € K,

Insert O, into TDLRtree;

Insert O, (t2) into TDLRtree;
}
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Fig.2 Circuit diagram for certain substation in Shanghai
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Tab.1 Defining rule for equipment’s naming
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Tab.2 Object’s defining for spatio-temporal database
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TBus CurBus=B1101;
TBranch Branch[];
BranchCount=12;
Void FindNewBranch (TBus CurBus1){
For(i=0;BranchCount-1;i++){
If(Branch[i].StartBus=CurBus1)&&(Branch[i].InPF){
AddNewBranchToNewSystem(Branch[i]);
FindNewBranch(Branch[i]. EndBus); }
1}
Void Main(){
FindNewBranch(CurBus);
}
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Typedef struct Bus{

TBus CurBus;
BranchLink ConnectBranch{];

int ConnectBranchCount;

}*TBusLink;
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Typedef struct Branch{
TBranch CurBranch;
TBusLink StartBus,EndBus;
}*BranchLink;
TBus CurBus=B1101,//RHI% 15 A4 B1101
Void FindNewBranch(TBus CurBus){
If CurBus!=nil{

For (i=0;CurBus.ConnectBranchCount-1;i++){
If(CurBus.ConnectBranch{i]!=nil)&&(CurBus.ConnectBra
nch[i] InPF){

AddNewBranchToNewSystem(CurBus.ConnectBranch(i]
);
FindNewBranch(CurBus.ConnectBranch[i].EndBus); }
1
Void Main(){
INBIRET 3 B1101 FFaRE [T
FindNewBranch(CurBus);
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