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Identifying an Appropriate Analysis Duration for the Principal
Component Analysis of Water Pipe Flow Data
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Abstract : In this study the Principal Component Analysis (PCA) was applied to flow data in a water distribution pipe system to
analyze the relevance between the flow observation dates, which have the outliers of observed night flows, and the maintenance
records, The data was obtained from four small size water distribution blocks to which 13 maintenance records such as pipe leak
and water meter leak belong, The flow data during four months were used for the analysis, The analysis was carried out to identify
an appropriate analysis period for a PCA model for a water distribution block, To facilitate the analyses a computational algorithm
was developed, MATLAB was utilized to realize the algorithm as a computer program, As a result, an appropriate PCA period for
each of the case study small size water distribution blocks was identified.

Key words : analysis period, computational algorithm, night flows, Principal Component Analysis, water distribution pipe system
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2011-09-01 26 21 22 19 26 49 74 70 65 52 37 34
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2011-09-03 29 24 21 27 32 41 94 76 63 56 47 33
2011-12-30 42 39 39 35 50 46 61 70 64 49 47 45
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Table 2. Analysis type A

L AFGAZE RIAISEZ| 7ER] o] AlZF F 72 2A
7o g & A3 5o HHESi A EA]E
oA WA IR Ar 2oFE T, o] 2%k
HE ARESto] = 71A] ol thgh A4S AA
stel=dl, L F Shub oA A It
Al 7159 Zfo]7t 3Y ol EHRE
ste], BA7|7H)| mE B 504 HHE-8l A
Al o AR WA Aol Fa=r) 57H Bkl
IRE EA0A ALt B-(EAFE AolH,
T2 Sl o] Ay gxet fxe] 7=
o] o]zt 7 oY}l ERE AEEHE, 417
Zhol| w2 EASollA REgslA WA S o4
2| A GHpo] 77 1070 vigkel GAE B4
of A A L]gt A -(EAF3 B)oltt. o3k £4
A3H= Table 2 E Table 337 gt

Table 2 ¥ Table 304 HQl, S5 ARE-
5hA] @& g=21= DMOD ¥ T?Hotelling E7|
A5 2= o]A7F WA sHE ERTE RA
T 7|5 o] EAek= G 3Y = 7Y ©]
el EAE 24 7138 F2dA(2011d 94
19)25Eo A1 d4==2 vepd Aol g
Table 2 ¥ Table 3|4 &3 oto] L=A}= 7t
A 717boll tial AlAbE o)A A IR, &

2o 12

e fr

Analysis A-1 A-2 A3 A4
Period | DMOD(%) T%(%) DMOD (%) T*(%) DMOD (%) T2(%) DMOD(%) T2(%)

20 50 - - - - - - -
(100) (0) (0) (0) (0) (0) (0) (0)

30 50 - 57,116 55,64,113,114 61 35,36,64 - -
(25) (0) (29) (31) ) (27) ) (0)

4 50 - 55,116 55,64,114 61 35,36,61,64,76 56 -
%) () (15) (20) (6) (36) (10) (0)

50 - 50 57 55,64,114 61 35,36,61,64,76 56 -
(0) (20) (8) (23) (®) (33) (8) (0)

60 - 50 57 64,114 61,105 35,36,61,64,76 56 -
(0) (13) (8) (17) (12) (36) (8) (0)

20 - - - 64,114 61 35,36,61,64,76 56 -
(0) (0) (0) (17) (7) (36) ®) (0)

80 - - - 64,114 61 35,36,61,64,76 - -
(0) (0) (0) (17) 9) (38) (0) (0)

90 - - - 55,064,114 61 35,36,64,76 - -
(0) (0) (0) (23) (10) (29) (0) (0)
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Table 3, Analysis type B

Analysis A-1 A-2 A-3 A-4
Period | DMOD(%) | T2(%) | DMOD(%) T2(%) DMOD(%) T2(%) DMOD(%) | T*(%)
20 - - - - - - - -
(0) (0) (0) (0) (0) (0) (0) (0)
30 50 - 57 52,53,59,64 57,61,71,101 31,36,101 - -
(50) (0) (100) (44) (80) (50) (0) (0)
0 50 46 44 52,53,59,64 | 57,58,60,61,72,100,101 31,36,61,64,76,101 56 -
(33) (20) (50) (40) (88) (60) (13) (0)
0 46 46,50 44 52,53,59,64 57,60,61,72,101 31,35,36,57,00,61,64,76,101 56 -
(25) (50) (17) (40) (45) (69) (13) (0)
6 46 - 44,53 52,53,59,64 57,60,61 35,36,57,60,61,64,76,101 56 -
(25) (0) (25) (40) (38) (73) (11) (0)
20 46 - 44,53 52,53,59,64 57,60,61 35,36,60,64,76 - -
(20) (0) (29) (40) (38) (50) (0) (0)
0 46 48 44,53 52,53,59,64 57,61 35,36,60,67,76 - -
(20) (10) (33) (40) (25) (45) 0) (0)
00 46 46 44 52,53,59,64 57 35,36,57,60,64,76 - -
(20) (13) (14) (40) (17) (50) (0) (0)
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