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Implementation of Automation Program and Efficient Cable Drum
Schedule using Dynamic Programming Algorithm

Ki-Hong Park*, Yang Sun Lee*

Abstract

Cable drum schedule is the final step for the electrical equipment of the power plant, and is
assigned cables to efficiently cable drum. In this paper, we have implemented an automated
program which cables are scheduled in accordance with the capacity of the cable drum for each
cable code. Proposed cable drum schedule was applied to the dynamic programming algorithm to
effectively solve the optimization problem, and the implemented program is conducted so as to
verify the proposed model. The experiment results show that implemented program eliminates the
errors that can occur existing method, so we were able to reduce the design time of cable drum
schedule. Cables for the electrical equipment of the power plant is designed to at least 2 million
units or more. Thus the automation program to provide applies, it is considered that the design
time of the cable drum schedule can be greatly reduced without serious error.
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(Figure 1) Electrical equipment procedures in
plant
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(Figure 2) The raceway types: tray(left) and
conduit(right)
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Raceway Type Restricted Percent(%)
Tray 30 or 40
one cable 53
Conduit tow cables 31
three or more cables 40

<Table 1> Percent of cross section according
to the raceway types
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(Figure 3) The examples of cable drum
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int weight[ITEM]; /! weights
int value[ITEM]; // values
int OPT[ITEM]={0.}; // optimized Value
int #*M; // array for the dynamic program

int 1, w, size, cnt=0, itement=0;

/' malloc
M=(int **) malloc( sizeof{int *) * (ITEM+1));
for(i=0; i==ITEM; i++)

M[i]=(int *)malloc(sizeof(int)* (nt+1));

// initialization
for(i=0; i==n; i++)
M[0][i]=0

for(i=0; i==ITEM; i++)
M[i][0]=0

/I dynamic problem(0-1 knapsack)
for(i=1; i==ITEM; it++) { // nPresentCount -> ITEM
for(w=1; w<=n; w++) { //int n=nDrumCapacity;
if(weight[i-1] ==w) {
if(value[i-1 +M[i-1][w-weight[i-1]] = M[i-1][w])
M[i][w] = value[i-1]+M[i-1][w-weight[i-1]];

else
M[i][w] = M[i-1][w];
}else {
\ M[i][w] = M[i-1][w];
}//end for
}//end for

size=M[ITEM][n];

(Figure 4) Code of cable drum schedule using
0-1 knapsack algorithm
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" e s |2GK14RD,26K01TD,2GK02TD,
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(Figure 5) The results of cable schedule from
step 1 to 2 in (Figure 1)
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* Cable Code : 15

»

CODE 0.D Total Length Drum Schedule Q'ty MNO's

81H 38.0 650.00 None 3 13,14,15
838 14.5 740,00 None 4 1,4,61,64
15.0 220 00 None 2,62 L
- 3,6.818,34.36,._ ||
23.0  3130.00 None 12 5,7,17,33,35, 45..
a3F 34.0 6620.00 None 41 10,12,16,20,22,...
836G 38.0 9425.00 None 38 0:1119,21,23,2... e
A6 12.0 7200.00 None 72 138,139,140,14...
A6 13.0 600.00 None & 187,180,242,24..,
A76  15.0 900.00 None 9 185,186,188,24...
ACH 26.0  14300.00 Hone 143 195.126.127.12... T

* Cable_Size : [FR-CV 24C/10+(10)
/ drum size

(Figure 6) Cable code information for cable

* TYPE_CODE : | 83A

* Cable_volt : | 0.6/1kV * Total Length : | 1884.00

drum schedule
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83A9] Aol =9 ~AEY A

NO TYPE_CODE Volt(kv) Cable 0.D Length(M) | DRUM NO. DRUM LEN. DRUM INPUT LEN. DRUM NO. DRUM LEN.  DRUM INPUT LEN.
3 83A 0.6/1kv  17.0 100 83A-1 480 500
6 83A 0.6/1kv  17.0 80 83A-1 480 500
83A 0.6/1kv  17.0 250 83A-2 494 500
18 83A 0.6/1kv  17.0 155 83A4 415 500
34 83A 0.6/1kv  17.0 70 83A4 415 500
36 83A 0.6/1kv  17.0 150 . 83A4 415 500
46 83A 0.6/1kv  17.0 110 After applying > 83A-1 480 500
63 83A 0.6/1kv  17.0 100 the cable drum schedule 83A-1 480 500
66 83 0.6/1kv 170 200 using dynamic program algorithm B34 2 = S0
68 83A 0.6/1kv  17.0 175 83A-3 495 500
78 83A 0.6/1kv  17.0 44 83A-2 494 500
93 83A 0.6/1kv  17.0 40 83A4 415 500
95 83A 0.6/1kv  17.0 90 83A-1 480 500
105 83A 0.6/1kv  17.0 320 83A-3 495 500
* The number of selected cable code : 14
(Figure 7) Cable drum scheduling results of cable code ‘83A” using dynamic program algorithm
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TYPE_CODE based Cable Code . No | TYPE_cODE | Length(M) [DRUM NO.{Drum Len.|Drum Input Len.
* Cable Code : 15 A o 838 60 838-1 740 800
CODE 0. Totellength DrumSchedule Qty NO's - Sl 2 839 . it 220 300
83F 3. 6620.00 Complete 41 10,12,16,20,22,... o 3 83A 100 83A-1 480 500
836G 3. 9425.00 Complete 38 9,11,19,21,23,2... . _— -~ D —

AZ6 1. 7200.00 Complete 72 138,130,140,141... o )

AS6 1 sou 00 Complete 5 187,189,242,244.. gmission in‘the miadie

AT6 1. Complete 185,186,188,240..

- 3ss) 395 | TRE 100 TRGY | S0 500

DFS 1. 500.00 Complete 5 120 121 122 123.. = N e P 50 e — %66

TR6 1. 500.00 Complete 5 355356,357,358.. g

TT6 3. 810.00 Complete 4 108,109,110,111 358 357 fikpe 100 TRE-1 S00 500

TT6 3. B810.00 Complete 4 108,109,110,111 L 1sp 368 TRE 100 TRE-1 500 500
T 360 359 TRE 100 TRE-1 S00 500

* TYPE_CODE : | AC6 * Cable_Size : | FR-CVV 24C/1.5 30

* Cable_Voft : [0.6/1kV | = Total Length : [ 14300.00 / (Figure 9) Final results of cable drum schedule

(Figure 8) Cable drum scheduling results of all
cables
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