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Smart Water Networks

~ Concept and distribution network
Anders Lynggaard-Jensen, aly@aarhusvand.dk
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Concept: Demand Driven Water Supply
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Internal structure of operational units
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Automation platform — layered structure
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Architecture
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Robust design:
* Independent implementation
* Independent training and re-training due to infrastructure changes

* Independent of type of water resource and water treatment
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Preediktion:
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Volumen = 1600 m2 * niveau
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CHAIN predictions/set-points — 48 h forecast

'™ Data: "OST.B09_E_G1_Q1-Z_CHAIN_FILE" O *
Date time Quality name | |*| [ a7EmIME;05T.B08_E_G1_Q1-Z_SP_FLOW _CHAIN:OST.B0%_E_G1 Q1-Z_SP_TRYK_CHAIN:BUS.CO4 E_C1 Bl-
202 Z_NIVEAU_MAXIMUM;BUS.C04_E_C1_B1-Z_NIVEALL_MINIMUM;BUS.C04 E_C1 B1-Z_NIVEAU_PREDICT;BUS.C04_E_C1 B1-
Z NIVEAU TARGET;BUS.Z105 7125 EXCHANGE-Z FLOW PREDICT;DIS.D0L H B21 BP1Z TRYK MINIMUM;DIS.DO1 H B21 BP1-
| | 04-10-2021 08:00:00 37487,000 ok Z_TRYK_PREDICT;DIS.DO1_H_B95_BP1-Z TRYK_MINIMUM;DIS.D0L H_E95 BP1-Z TRYK_PREDICT:DIS.Z80 FREDENSVANG-
04-10-2021 02:00:00 37498,000 ok £_FLOW_PREDICT;DIS. Z80_SECTIONS-Z_FLOW_PREDICT;MODEL.BUS.C04_E_C1 Bl
- DIS.D01 _H_B21 BP1 7 FLOW;MODEL.DIS.D01 H_B21 BP1-DIS.D01_H_BS5 BP1 Z FLOW;0ST.B09 E_G1 Q1-
| | 04-10-2021 07:00:00 37448,000 ok Z_SP_FLOW MAXIMUM;OST.BOS E_G1_Q1-Z_SP_FLOW MINIMUM
04-10-2021 06:00:00 37474 000 ok 2021-10-06 10:00:00;103.083793528;2.6425841779;4.5,2.5:3.91216564;3.9;-
- : — | 52.613351359;2.000000022; 2. 32472891; 2.000000022; 3. 223723068; 19.63 157055; 184, 489377156; 101.037153378; 19.63157055; 185; 50
| | 04-10-2021 05:00:00 37421,000 ok 2021-10-06 09:45:00;103,083793823; 2.64284177%;4.5;2.5;3.918450923; 3.%;-
52.113177414;2.000000022; 2. 3296 13512; 2.000000022; 3. 231743349; 19.97647549 1; 175. 451303952, 32, 3439855 15; 19, 97647549 1; 185; 50
04-10-2021 (k:00:00 37420,000 k ; i : i ; i i i 1185;
| : ° 2021-10-06 09:30:00; 103.083362259; 2.642842738; 4.5, 2.5: 3.922608695; 3.9; -
04-10-2021 03:00:00 37433,000 ok 52.779227193;2.000000022; 2. 336332002; 2.000000022; 3. 235024112; 20.623172249; 15 1.3495556 17, 79. 388955607, 20,6 23172249, 185; 50
u 2021-10-06 09:15:00; 103.084102909; 2.642846337,4.5; 2.5, 3.926 113317, 3.9; -
- _ " " 7. r ¥ ’ r T ¥ ¥
| | 04-10-2021 02:00:00 37438,000 ok 43.349121857;2.000000022; 2. 340707723, 2.000000022; 3. 235856 105; 21, 269869006; 153.092936503; 71. 2787026; 21. 253869006; 135,50
04-10-2021 01:00:00 37455,000 ok 2021-10-06 09:00:00; 103084642951, 2.64285430 1, 4. 5: 2. 5: 3.928984206; 3.9; -
T 50.955311584;2,000000022; 2. 34194653 1; 2.000000022; 3, 233601186; 21,9 16565763; 150, 49708 3297,59, 329006 10%; 21,9 1656576 3; 185; 50
0. e 7, i ¥ X ¥ i ¥ ¥ i ¥ ¥
| | 04-10-2021 00:00:00 37450,000 ok 2021-10-06 03:45:00; 103, 085629273; 2. 642868847;4. 5,2, 5;3.93287276,3.9;-
03-10-2021 23:00:00 37485,000 ok 47.514176637;2.000000022; 2, 340819583, 2.000000022; 3. 227319368; 22,.870743873; 152.6 15806595, 72.400921197; 22,.870743873; 185,50
— . 2021-10-06 03:30:00; 103, 08722491, 2. 642892379, 4.5, 2. 5, 3.937503504: 3.9; -
| | 03-10-2021 22:00:00 37475,000 ok 46, 76433256, 2.000000022; 2. 339309 103; 2.000000022; 3. 2192005 16; 24.093968 167; 155, 395493 199; 76, 402236456, 24.093968 167; 185; 50
02-10-2021 21:00:00 37490,000 ok 2021-10-06 08:15:00; 1030896 14772; 2.642927624: 4,5, 2. 5: 3.94266 7418; 3.9; -
= 47.55689799;2.000000022; 2, 337751829; 2.000000022; 3. 21103487 1; 25. 31719246 1; 158, 377725989;30,605303678; 25. 31719246 1; 185,50
| | 03-10-2021 20:00:00 37473,000 ok 2021-10-06 08:00:00; 103.093009817; 2.642977692;4.5;2.5;3.043550557:3.9;- ' ' o
03-10-2021 19:00:00 37482, 000 ok 47,189996338;2,000000022; 2, 33624854, 2.000000022; 3, 202923211; 26, 540416 755; 161, 39468218754, 842089 125; 26, 540416 755; 185;50
- 2021-10-06 07:45:00; 103097650048, 2.643046124: 4.5, 2.5, 3.955327982; 3.9; -
| | 03-10-2021 18:00:00 37451,000 ok 43.011855062;2,000000022; 2, 336 154444; 2,000000022; 3. 1975855 13; 27, 51096383 3; 161.974055042, 86, 387372726; 27.510963533; 185; 50
03-10-2021 17:00:00 37459 000 ok 2021-10-06 07:30:00; 103, 103308563, 2.643136947,4.5; 2. 5;3.963710564; 3.9; -
- : 34,814175415;2,000000022; 2. 335956294; 2,000000022; 3, 193338795; 28, 260418347, 163, 308547699, 88, 465257483; 28, 260418347, 185; 50
| | 03-10-2021 16:00:00 37465,000 ok 2021-10-06 07:15:00;103, 111796583; 2.643254751;4.5;2.5;3.9746 1207;3.9;-
17.61161143;2.000000022; 2. 337558787, 2.000000022; 3. 19089242; 29.00987286 1; 16 1. 4806 19473, 87. 373695752, 29.00987286 1; 185; 50
03-10-2021 15:00:00 37463,000 k i ; ; : : : i i +185;
| : ° 2021-10-06 07:00:00; 103, 121972479; 2.64340482; 4. 5, 2. 5, 3.984394276,3.9; -
03-10-2021 14:00:00 37476,000 ok 25.231865438; 2,000000022; 2. 338292564; 2,000000022; 3, 18757733; 29, 759327375; 16 1, 200624897;87,837979793; 29, 759327376; 185; 50
u 2021-10-06 06:45:00; 103, 134755947 2.643593345; 4.5, 2.5, 3.991822173%; 3.9; -
AN ¥ TFAT! ¥ ¥ r r ¥ ¥ ¥
| | 03-10-2021 13:00:00 37418,000 ok 29.943749491;2.000000022; 2. 344 105494; 2.000000022; 3. 207935 155; 27,06 7034505; 153. 55001259; 77. 482291148, 27.06 70 34505; 185; 50
03-10-2021 12:00:00 37481,000 ak 2021-10-06
[ 03-10-2021 11:00:00 37452,000 ok gg; 335213?36 l1551|3§52810}'g;g; ,-zslg?zagzgfgé';j ?1%32;?32;’??138255;} 530.9,'8.209000524; 2,000000022; 2. 354341568; 2,000000022; 3, 248985568, 21,3
03-10-2021 10:00:00 37462000 ok 2021-10-06
— 06: 15:00; 103, 170086 24; 2.64411438;4.5,2.5;4.0138258; 3.9; 34. 16206630 1; 2.000000022; 2. 364799689, 2.000000022; 3. 290258229; 15.659
| | 03-10-2021 0%.00:00 37462,000 ok 390837;127. 239669928; 39, 728974517; 15.659390837; 185,50 ' ' ' ' '
03-10-2021 0&:00:00 37461,000 ok 2021-10-06
= 06:00:00; 103, 193724908, 2.644462992, 4. 5:2. 5:4,021684168; 3.9, 29, 487723732, 2.000000022; 2. 37486135 1; 2.000000022; 3. 33113433;9.95
| | 03-10-2021 07:00:00 37475,000 ok 5569005; 114.0439898 19; 20,805333915;9, 955568005; 18550 ' ' ' ' '
03-10-2021 06:00:00 37434,000 ok 2021-10-05
03-10-2021 05:00:00 37424,000 ok ’
03-10-2021 04:00:00 37429,000 ok [~]
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Flow [m3/h]

Tryk [bar]

CHAIN: Pradikteret Flow SP - @sterby til Z80

200 200
190 190
180 180
170 170
160 160
150 150
140 140
130 130
120 - ————— 120
110 a—_\_ 110
100 100
o0 a0
30 30
7O 7o
60 &0
ED 50
40 40
30 30
20 20
10 10
o 0
04-10-2021 04-10-2021 04-10-2021 04-10-2021 05-10-2021 05-10-2021 05-10-2021 05-10-2021 08-10-2021 08-10-2021 08-10-2021
00-00 0600 12:00 18:00 00:00 D600 12:00 18:00 00:00 D6:00 12:00
[ =— Flow SP- 12timer siden [m3/h] v — Flow SP- 9timer siden [m3/h] v — Flow SP- &timer siden [m3/h] v Flow SP- 3timer siden [m3/h] [ — Flow SP-0timersiden (nyeste) [m3/h]
CHAIN: Pradikteret Tryk - @sterby til 280
4 4
35 39
3.8 3.8
7 7
38 36
35 35
34 34
33 33
32 3,2
31 31
3 3
258 —— 25
2.8 x 2
27 27
26 26
25 25
24 24
23 23
22 22
21 21
2 2
04-10-2021 04-10-2021 04-10-2021 04-10-2021 05-10-2021 05-10-2021 05-10-2021 05-10-2021 05-10-2021 05-10-2021 05-10-2021
0000 0500 12:00 18:00 00:00 0600 12:00 18:00 00:00 06:00 12:00

v == Tryk- 12timer siden [bar] [v == Tryk- 8timer siden [bar] [w == Tryk- &timer siden [bar] v Tryk - 3timer siden [bar] v == Tryk-Otimer siden (nyeste) [bar]

[usgw] mop4

[req] yhap
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