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A Study on the AHP based Evaluation Criteria for the
Combinatorial Technology of Smart Water Grid
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Abstract : In this study, the evaluation criteria of performance and applicability is developed to rank the combinatorial tech-
nologies for SWG (Smart Water Grid) system using AHP (Analytic Hierarchy Process) method, Security, safety, solution, suitability
and sustainability which are goals of SWG technology, are used as upper level hierarchy elements, And three detailed elements
for each upper level hierarchy are adopted as the lower level hierarchy, The weighted value which represents the importance of
each element, could be determined through questionnaires accomplished by groups of specialists who are engaged in relevant
waster industry and research area, To assess the accuracy of the evaluation criteria developed in this study, a simulation on four
decision alternatives for smart water grid was carried out as an evaluation, Consequently which showed 90 % of accuracy.
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Fig. 1. Evaluation model for SWG combination technologies
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Table 1, SWG combination technologies
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Alternative 1(ALT1) | Alternative 2(ALT2) Alternative 3(ALT3) Alternative 4(ALT4)
Water Supply External External External + Water Reuse | External + Water Reuse + Intake Facility
AMI+, AMR++ X e} e} e}
Smart Pipe+++ X O O O

+ AMI : Advanced Metering Infrastructure
++ AMR : Automatic Meter Reading(X-& 71%])
+++ Smart Pipe : 3}o]Z o] AHEA7|& gl AS7]|ES

Table 2, Evaluation criteria

RPN ASY ol A1

Criteria Explanation of criteria
Water Resource Selfsufficiency(WRS) Self supply water use/Total water use
Security Water Distribution(WD) Water supply deviation in a region
Active Water Resource(AWR) (rain water+ sea water + water reuse + underground water)/total water use
Data Monitoring(DM) Data credibility at sensor network, data security
Safety Trouble Shooting Time (TST) Time reduction for detecting, decision and action in case of an accident
Water Supply for Emergency(WSE) Alternative water supply system for emergency
Management Efficiency(ME) Level of asset management system, management efficiency
Solution Water Use Efficiency(WUE) Water use amount against water supply capacity
Automatic Decision Making(ADM) Level of decision making automation system
Economic Suitability (ES) Cost comparison
Suitability Technical Suitability(TS) Realization, feasibility and stability of technique
Organizational Suitability(OS) Suitability against current law and institution
Energy Consumption(EC) Energy consumption reduction
Sustainability Environmental Effect(EE) Reduction of resource consumption and pollution discharge
Customer Satisfaction(CS) Expected level of customer satisfaction in water use
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Choose the best
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Fig. 2. AHP hierarchy for selection of SWG combinatorial technologies
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Table 3, Comparison Matrix
Security | Safety | Solution | Suitability S};E g]l_
Security 1 1/3 1/3 1/2 1/2
Safety 3 1 1 1/3 1/2
Solution 3 1 1 1/2 2
Suitability 2 3 2 1 2
Sustain-
Al 2 2 1/2 1/2 1
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Table 5, Random Indices

n 2 3 4 5 6 7 8

RI | 0.00 | 0.58 | 0.90 | 1,12 | 1.24 | 1.32 | 1,41 | 1.45
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Table 6. Priority weight by criteria(lnland)

criteria weight criteria weight
WRS 0.394

Security 0.18 WD 0.274
AWR 0.333

DM 0.256

Safety 0.201 TST 0.386
WSE 0.358

ME 0.308

Solution 0.213 WUE 0.436
ADM 0.256

ES 0.330

Suitability 0.236 TS 0.358
oS 0.312

EC 0.358

Sustainability 0.17 EE 0.284
(o] 0.358
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Table 7. Priority weight by criteria(Seashore)

Table 8, Priority weight by criteria(lsland)

criteria weight criteria weight criteria weight criteria weight
WRS 0.373 WRS 0.369
Security 0.255 WD 0.251 Security 0.225 WD 0.312
AWR 0.377 AWR 0.319
DM 0.256 DM 0.297
Safety 0.269 TST 0.359 Safety 0.304 TST 0.267
WSE 0.385 WSE 0.437
ME 0.348 ME 0.365
Solution 0.141 WUE 0.392 Solution 0.143 WUE 0.395
ADM 0.26 ADM 0.240
ES 0.401 ES 0.357
Suitability 0.18 TS 0.311 Suitability 0.175 TS 0.338
oS 0.289 [ON] 0.305
EC 0.298 EC 0.377
Sustainability 0.155 EE 0.338 Sustainability 0.155 EE 0.285
cs 0.364 cs 0.338
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