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ABSTRACT

This research aims to improve battery quality within the interchange and branch. For
providing telecommunication network services, This is done by applying a hierarchical analytical
decision (AHP) process with multi-criteria decision-making (TOPSIS) to find coefficients closest to
the ideal. To select the right battery From collecting target audience data Participants in the decision
to choose batteries, number 6 from 3 parties. Take the information obtained from the questionnaire.
Let's analyze the main factors and create an analytical hierarchy. To compare the factors one by pair
(Pair Wise Comparison) with the Expert Choice program to find the weight of the factor criteria To
continue the process of analyzing the near-ideal coefficients with TOPSIS method with the results of
the weight of the factors in descending order as follows. Service life (0.257), efficiency (0.239),
maintenance (0.212), dimensions (0.080), weight (0.080), installation process (0.055), price (0.047),
delivery time (0.027), with Factor consistency (CR) calculated from 7.2% and from the program 8%.

In the condition where the number of factors exceeds 5, the CR value should not exceed 10%.
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BIEET] Efficiency | Life Cycle Price Size Lead Time |Maintenance| Weight | Installation
Efficiency it 1 5 3 5 | 7 5
Life Cycle 1 1 5 3 7 3 4 3

Price 0.20 0.20 1 0.50 5 0.25 0.50 0.20

Size 0.33 0.33 2 1 3 0.20 3 i1
Lead Time 0.20 0.14 0.20 0.33 1 0.20 0.33 0.33

Maintenance 1 0.33 4 5 5 1 4 5
Weight 0.14 0.25 2 0.33 3 0.25 1 1
| Installation 0.20 0.33 5 1 3 0.20 1 1
HATINUUIGY 4.08 3.59 24.20 14.17 32.00 6.10 20.83 16.53
d’ ' %’ Y A ' o w o @ d' g’; 1
MMTNN 4.6 AUIHUD Y59 AAIAVANUTIANTY Tﬂwwa‘mﬂuumm TN 1

1adu Efficiency | Life Cycle Price Size Lead Time |Maintenance| Weight | Installation | uwuiin (1adn)
Efficiency 0.25 0.28 0.21 0.21 0.16 0.16 0.34 0.30 0.2376
Life Cycle 0.25 0.28 0.21 0.21 0.22 0.49 0.19 0.18 0.2533

Price 0.05 0.06 0.04 0.04 0.16 0.04 0.02 0.01 0.0518

Size 0.08 0.09 0.08 0.07 0.09 0.03 0.14 0.06 0.0824

Lead Time 0.05 0.04 0.01 0.02 0.03 0.03 0.02 0.02 0.0276
Maintenance 0.25 0.09 0.17 0.35 0.16 0.16 0.19 0.30 0.2089

Weight 0.04 0.07 0.08 0.02 0.09 0.04 0.05 0.06 0.0568
Installation 0.05 0.09 0.21 0.07 0.09 0.03 0.05 0.06 0.0818
wasuuwIGe]  1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
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BICEE] Efficiency Life Cycle Price Size Lead Time Maintenance Weight Installation
Efficiency 1*%0.2368 1*0.2547 5%0.0447 3*0.0828 5%0.0276 1*0.2089 7*0.0568 5%0.0818
Life Cycle 1*%0.2368 1*0.2547 5%0.0447 3*0.0828 7*%0.0276 3%0.2089 4*0.0568 3%0.0818

Price 1/5%0.2368 1/5%0.2547 1*%0.0447 1/2%0.0828 3%0.0276 1/4%0.2089 1/2*0.0568 1/5%0.0818

Size 1/3%0.2368 1/3*0.2547 2%0.0447 1*0.0828 3%0.0276 1/5%0.2089 3*0.0568 1*0.0818
Lead Time 1/5%0.2368 1/5%0.2547 1/3%0.0447 1/3*0.0828 1*0.0276 1/5%0.2089 1/3*0.0568 1/5%0.0818
Maintenance 1*0.2368 1/3*0.2547 4*0.0447 5%0.0828 5%0.0276 1*0.2089 4¥0.0568 5*0.0818
Weight 1/7*0.2368 1/4*0.2547 2%0.0447 1/3*0.0828 3*0.0276 1/4*0.2089 1*0.0568 1*0.0818
Installation 1/5%0.2368 1/3*0.2547 5%0.0447 1*0.0828 3*0.0276 1/5%0.2089 1*0.0568 1¥0.0818

A195191 4.8 meﬁqwaﬁ’wﬁmiﬁwmmmﬂmsnﬁ 4.7 u@iazmmcﬁ erwas I luuIneu

iladu Efficiency | Life Cycle Price Size Lead Time |Maintenance| Weight | Installation | masyuuuiuau
Efficiency 0.24 0.25 0.26 0.25 0.14 0.21 0.40 0.41 215
Life Cycle 0.24 0.25 0.26 0.25 0.19 0.63 0.23 0.25 2.29
Price 0.05 0.05 0.05 0.04 0.14 0.05 0.03 0.02 0.43
Size 0.03 0.08 0.10 0.08 0.08 0.04 0.17 0.08 0.67
Lead Time 0.05 0.04 0.01 0.03 0.03 0.04 0.02 0.03 0.24
Maintenance 0.24 0.08 0.21 0.41 0.14 0.21 0.23 0.41 1.92
Weight 0.01 0.06 0.10 0.03 0.08 0.05 0.06 0.08 0.48
Installation 0.05 0.08 0.26 0.08 0.08 0.04 0.06 0.08 0.74
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Lnaua Efficiency | Life Cycle Price Size Lead Time |Maintenance| Weight | Installation
i 2.15 2.29 0.43 0.67 0.24 1.92 0.48 0.74
wuIuauy
ERlobl!
A 0.24 0.25 0.05 0.08 0.03 0.21 0.06 0.08
AuaEfAay
WAWS 9.05 9.04 8.22 8.19 8.59 9.21 8.39 9.01
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Amax = (WATIWYOINANIT) / TIUIUNIADN

=(9.05+9.04+8.22+8.19+8.59+9.21+8.39+9.01) / 8

=8.712

MUIUMNARFHANUTOANAD (Consistency Index) AIAUAT
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Cl = (Apax —n)/n—1
=(8.712-8) 7
=0.1017196
MUIUMOANTIAIUVDIANNADAAADY (Consistency Ratio) AIANMITIE
Mnuald AT RI= 141 910A1519 JUAI08199INA151UNT NG Y9I Tomas Saaty
(1980)
CR = (CI/RI) 100
=(8.712/1.41)'100
=7.2141%
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NuIuilave 3 17998 A1 CR Tia510u 5%
Nuuilae 4 17998 A1 CR Tia1510u 9%
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5. Lead Time = F2ILIANVUA
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Efficiency |9 |8 |7 |6 |54 |32 1 2 (31456 |7|8|9 Life Cycle

Efficiency |9 |8 |7 (6|54 (3|2 1 |2 |3|4|5|/6|7|8]9 Price

Efficiency |9 |8 |7 (6|54 (3|2 1 |2 |3|4|5|/6|7|8|9 Size

Efficiency |9 |8 |7 |6 |5|4|3]|2 | 2 1314|516 (7189 Lead Time

Efficiency |9 |8 |7 |6 |5|4|3]|2 1 213|456 |7|8]|9]| Maintenance

Efficiency |9 |8 |7 |6 |54 (32| 1 |2 |3[4|5|/6|7|8]|9 Weight

Efficiency |9 |8 |7 |6 (5|43 ]2 1 2 (3456|789 Installation

LifeCycle |9 |8 |7 |6|5(4 32| 1 | 2]|3|4|5]6|7]8|9 Price

LifeCycle |9 |8 |7 |6|5(4 32| 1 | 2]|3|4|5]6|7]8|9 Size

LifeCycle |9 |8 |7 |6|5[4]|3]|2 1 2131451671819 Lead Time

LifeCycle |9 |8 |7 |6|5[4]|3]|2 1 2 13|4|5|6|7]|8|9]| Maintenance

LifeCycle |9 |8 |7 6|54 |32 1 [|2]|3[4|5|6]|7|8|9 Weight

LifeCycle |9 |8 |7 |6|5[4]|3]|2 1 2 3|4 |5|6(7]181]9 Installation

Price 918176543 (2| 1 [2]|3[4|5|6]|7|8|9 Size
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Price 817 41312 1 21314 718 Lead Time
Price 817 4132 1 2 13]4 718 Maintenance
Price 8|7 41312 1 2 1314 718 Weight
Price 817 41312 1 2 13]4 718 Installation
Size 817 41312 1 2 13]4 718 Lead Time
Size 817 41312 1 2 131]4 718 Maintenance
Size 817 4132 1 21314 718 Weight
Size 817 4132 1 21314 718 Installation
Lead Time 817 41312 1 21314 718 Maintenance
Lead Time 8|7 41312 1 2 1314 718 Weight
Lead Time 817 41312 1 2 1314 718 Installation
Maintenance 8|7 41312 1 2 1314 718 Weight
Maintenance 8|7 4132 1 2 1314 718 Installation
Weight 8|7 41312 1 2 131]4 718 Installation
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Efficiency 9 7 51413 @ 314|5(6|7]8(9 Life Cycle
Efficiency 9 :7: 51413 1 3145671819 Price
Efficiency 9 7 (5; 413 1 314567819 Size
Efficiency 9 7 LS_( 413 1 314567819 Lead Time
Efficiency 9 7 '\§/‘ 413 1 314(5(6|7|8]9]| Maintenance
Efficiency (9\ 7 51413 1 3141567819 Weight
Efficiency 9 ;L: 51413 1 314(5(6[7819 Installation
Life Cycle 9 k?/ 51413 1 314(5(6(7819 Price
Life Cycle 9 7 5143 1 314567819 Size
Life Cycle '\9/\ 7 51413 1 314567819 Lead Time
Life Cycle 9 7 514 ;3) 1 314|5(6]7]|8]|9| Maintenance
Life Cycle 9 7 ;5) 413 1 314|5(6[7(8]9 Weight
Life Cycle 9 7 5 9 3 1 3141567819 Installation
Price 9 7 51413 1 ? 41516171819 Size
7Y =
Price 9 7 \of4]|3 1 3145167189 Lead Time
Price 9 7 51413 1 /\3/\ 415|16|7|8]|9| Maintenance
Price 9 7 51413 1 31415 @ 71819 Weight
Price 9 7 51413 1 314(5]6|7]81\9 /) Installation
Size 9 W, 5043 1 314(5(6|7]|8]9 Lead Time
Size 9 7 51413 1 314 '\_5/\ 67| 8|9 | Maintenance
Size 9 7 \Q 413 1 314567819 Weight
Size 9 7 51413 Q) 3145167189 Installation
Lead Time 9 7 51413 1 314 /\_5) 67| 8|9 | Maintenance
Lead Time 9 7 51413 1 314 ;5(: 6171819 Weight
Lead Time 9 7 51413 1 3(1485/6171819 Installation
Maintenance | 9 7 S/ 4|3 1 3(4(5(6[7]18]9 Weight
Maintenance | 9 7 15; 413 1 314 (567819 Installation
Weight 9 7 51413 Q) 314(5(6[78]9 Installation
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Efficiency 8176|543 @ 31415 718 Life Cycle
7
Efficiency 8 \7/ 6151413 1 31415 718 Price
Efficiency 8171658403 1 31415 718 Size
Efficiency 81716 @ 413 1 314(5 718 Lead Time
Efficiency 8171654 13) 1 3141(5 718 Maintenance
Efficiency V7)) 6|5(413 1 31415 718 Weight
Efficiency 8 ,\7) 615413 1 31415 718 Installation
Life Cycle 817 \Q 5143 1 3141(5 718 Price
Life Cycle 8171654 \_?) 1 31415 718 Size
Life Cycle 8NN 6|54 |3 1 31415 718 Lead Time
Life Cycle 8171654 I 3 1 31415 718 Maintenance
Life Cycle 817165 \4_) 3 1 31415 718 Weight
Life Cycle 817]16]|5 9 3 1 31415 718 Installation
Price 81716 /5\ 413 1 @ 415 718 Size
Price 81716\ 51413 1 3141|5 718 Lead Time
Price 8176|5413 1 314 \9 718 Maintenance
Price 8176|5413 1 3 \AQ 5 718 Weight
Price 81716543 1 31415 "/ Q/ Installation
Size 8\ 65|43 1 3141(5 718 Lead Time
Size 81716543 1 314 '\5/\ 718 Maintenance
Size 81716 \9 413 1 3141|5 718 Weight
Size 8176|5413 Q) 3141(5 718 Installation
Lead Time 8176|5413 1 314 ;5/\ 718 Maintenance
Lead Time 8176|543 1 314 ;?; 718 Weight
Lead Time 817165 /4\ 3 1 31445/ 718 Installation
Maintenance 817165 3 1 31415 718 Weight
Maintenance 81716 K\S/\ 413 1 31415 718 Installation
Weight 81716543 Q) 31415 718 Installation




suvaeunwilSeuiisuanudinyvestleds Tae daeunuuaonniy

&3

avediany

AMATFIUVBINIToUNEL

ovediAn

wnilga @nfes | wiiu | wnitga anties
Efficiency 817 51413 @ 3(4|15|6|7|8]9 Life Cycle
Efficiency 817 3 413 1 314|5(6|7|8|9 Price
Efficiency 817 51433/ 1 314|5(6|7|8|9 Size
Efficiency 817 &/‘ 413 1 314(5|6|7|8|9| LeadTime
Efficiency 817 51413 1 3 4151678 |9 | Maintenance
Efficiency 8 \ﬁ 51413 1 3145|6789 Weight
Efficiency 817 LS; 413 1 3145|6789 Installation
Life Cycle 8|7 S4413 1 3145|6789 Price
Life Cycle 817 S/413 1 314|5(6|7|8|9 Size
Life Cycle & NI/ 51413 1 314(5]6|7|18]|9 Lead Time
Life Cycle 817 413 1 314(5(6|7]|8]|9| Maintenance
Life Cycle 8|7 NSA 4 (3 1 3(4(5(6[7|8]9 Weight
Life Cycle 817 5 @ 3 1 314(5]6|7|8]|9| Installation
Price 817 (5\ 413 1 \3/ 4151671819 Size
Price 8|7 \> /4|3 1 314(5(6[17]18|9 Lead Time
Price 817 51413 1 314(15(6(7]8 \_9) Maintenance
Price 817 51413 1 314 ,\5_/ 617189 Weight
Price 8|7 51413 1 31415161 7| 8K/ Installation
Size 817 \Q 413 1 3145|6789 Lead Time
Size 817 51413 1 31485/6|7]8|9| Maintenance
Size 817 514 Q, 1 314(5]6|7|8]|9 Weight
Size 817 51413 Q) 314(5]6|7|8]|9 Installation
Lead Time 817 51413 1 314 ;?) 6 7|8 |9| Maintenance
Lead Time 817 51413 1 3141(5 ;@) 71819 Weight
Lead Time 817 5 /4\ 3 1 314 ,\§/\ 6171819 Installation
Maintenance 817 5 kA/ 3 1 3145|6789 Weight
Maintenance 817 /\5; 413 1 314(5(6(7]|8]|9 Installation
Weight 817 51413 Q) 3(4|15|6|7|81]9 Installation
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Efficiency 8171651413 @ 31415 718 Life Cycle
Efficiency 8 \_7) 65143 1 31415 718 Price
Efficiency 8716|543/ 1 31415 718 Size
Efficiency 8|171|6 CS_; 413 1 31415 718 Lead Time
Efficiency 817165413 1 3 415 718 Maintenance
Efficiency 817N/ 5|43 1 31415 718 Weight
Efficiency 81 7N645]4]|3 1 31415 718 Installation
Life Cycle 817N/ 5(4)|3 1 31415 718 Price
Life Cycle 8171615 ,\4_1/\ 3 1 31415 718 Size
Life Cycle 817%6/5(14]|3 1 31415 718 Lead Time
Life Cycle 817161|5 \AQ 3 1 31415 718 Maintenance
Life Cycle 8| 7|6NA4]|3 1 31415 718 Weight
Life Cycle 8171615 E 3 1 31415 718 Installation
. N .
Price 8176 /5\ 413 1 \3/ 415 718 Size
Price 8171615143 1 31415 718 Lead Time
Price 81716543 1 /3\ 415 7/ 8 Maintenance
Price 8171651413 1 \3) 415 718 Weight
Price 81716543 1 31415 7 Q/ Installation
Size 81716 \5) 413 1 31415 718 Lead Time
Size 817165143 1 314 \5/\ 718 Maintenance
Size 817]16|5]|4 Q, 1 31415 718 Weight
Size 8171651413 Q) 31415 718 Installation
Lead Time 81716543 1 314 ,5\ 718 Maintenance
Lead Time 81716543 1 31445 718 Weight
Lead Time 817165413 1 314485/ 718 Installation
Maintenance 8171645)4]|3 1 31415 718 Weight
Maintenance 81716 (\5; 413 1 31415 718 Installation
Weight 817165413 Q) 31415 718 Installation
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Efficiency 817 514132 @ 31415 718 Life Cycle
Efficiency 817 514]3%2 1 31415 718 Price
Efficiency 817 51413%\2/ 1 31415 718 Size
Efficiency 817 CS_/ 41312 1 31415 718 Lead Time
Efficiency 8|7 514 \__’) 2 1 31415 718 Maintenance
Efficiency 8 NI 5141312 1 31415 718 Weight
Efficiency 817 514 \ﬁ 2 1 31415 718 Installation
Life Cycle 8|7 5143342 1 31415 718 Price
Life Cycle 817 51433824 1 31415 718 Size
Life Cycle 8 \7) 514132 1 31415 718 Lead Time
Life Cycle 8|7 504 (13N 1 31415 718 Maintenance
Life Cycle 8|7 504832 1 31415 718 Weight
Life Cycle 8|7 5 9 312 1 31415 718 Installation
Price 8|7 514132 Q_) 31415 718 Size
Price 8 \_7) 514132 1 31415 718 Lead Time
Price 817 514132 w 31415 718 Maintenance
Price 817 \Q 4132 1 31415 718 Weight
Price 817 5043342 1 31415 718 Installation
Size 817 514132 1 NI S4 |5 718 Lead Time
Size 817 514132 | 314 '\5/\ 718 Maintenance
Size 817 514132 Q) 31415 718 Weight
Size 817 514132 Q) 31415 718 Installation
Lead Time 817 514132 1 314 ,\S/\ 718 Maintenance
Lead Time 817 514132 Q) 31415 718 Weight
Lead Time 817 504132 @ 31415 718 Installation
Maintenance 817 S5NS3 |2 1 31415 718 Weight
Maintenance 817 15; 41312 1 31415 718 Installation
Weight 817 504132 Q) 31415 718 Installation
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Efficiency 817 514132 @ 3(14(5 718 Life Cycle
Efficiency 817 51413132/ 1 3(14(5 718 Price
Efficiency 817 514132 Q) 3(14(5 718 Size
Efficiency 817 (5/‘ 41312 1 314/|5 718 Lead Time
Efficiency 817 514132 @ 314/|5 718 Maintenance
Efficiency 8|7 NsA4 |32 1 31415 718 Weight
Efficiency 817 514|332/ 1 31415 718 Installation
Life Cycle 817 51433/ 2 1 31415 718 Price
Life Cycle 817 514132 @ 31415 718 Size
Life Cycle 817 NS4 4132 1 31415 71 8 Lead Time
Life Cycle 817 514132 Ll) 31415 718 Maintenance
Life Cycle 817 50413 \_2) 1 31415 718 Weight
Life Cycle 817 514132 Q) 31415 718 Installation
Price 8|7 514132 Q) 31415 718 Size
Price 817 5/ 4 (3|2 | 314/|5 718 Lead Time
Price 8|7 514132 Q) 31415 718 Maintenance
Price 817 514 J) 2 1 31415 718 Weight
Price 817 514132 @ 31415 718 Installation
Size 817 514132 1 N3 A4 |5 71 8 Lead Time
Size 817 514132 1 314185/ 718 Maintenance
Size 817 514132 Q) 314/|5 718 Weight
Size 817 514132 Q) 31415 718 Installation
Lead Time 817 514132 | 314 (é) 718 Maintenance
Lead Time 817 514132 Q) 31415 718 Weight
Lead Time 817 514132 @ 31415 718 Installation
Maintenance 817 514 2 1 31415 718 Weight
Maintenance 817 K\S/\ 413]2 1 3145 718 Installation
Weight 817 514132 @ 3(4(5 718 Installation
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