Jeanssnans 4. I7 34 atufl 3 (275 - 294) wuwaw — fguow 2550 unanuise
KKU Engineering Journal Vol. 34 No .3 (275 - 294) May — June 2007

nsaan1seaanwdsziilugratrarnadan Wi
*

GEG I NIMAANH

13T Gli‘lrtﬁ%ﬁ LAZ NILNN DVINULNAIA

1) e e o A a a = a o .
)uﬂﬁﬂwﬁ:@uummwﬁﬂm ﬂ?ﬂ?ﬁ??ﬂ’)ﬂiiuﬂqﬂﬁ?ﬁﬂ?i AIFINTIUAEAS WAIINLRLVDULA

40002
J09MMEATIANTE nﬁﬂ%ﬁﬁ%ﬂﬁﬂii&lq@]ﬁﬂﬁﬂﬂi AUMLIFINTIUAEAS WAIINLRLVDUUAY 40002

2)

Email : porkho@kku.ac.th

o
UNaaea

mﬁ%’mfﬁﬁlamLLmmm@ﬁunumwam{wﬂs:m%aLﬂuéaﬁnﬂuhmﬂﬁqﬂnﬂLLa:
v3lnavasdszihan LLa:ﬂ”aLﬂuﬂﬁ]%’wé’ﬂﬁgﬂﬁmumﬂmmUlﬂuwuaﬂawumaanﬂﬂ%’gﬁa 3
Uazthaunine %ﬂﬁmsﬁﬁmﬁnﬁamiu‘%miﬂi:m%u;ﬁ%ﬁms:m slﬁv'l@‘i'l%ﬁwﬂs:mﬁﬁqmmw
uazandaznda ﬁafumsﬁmumwmmﬂﬁﬂﬂi:ﬂﬁoLﬂuVLﬂVLﬁUWﬂlummzﬁﬁunumswaﬂﬁﬁaU
8z 22 AsdnldsnadunasoliindlHlunsruaumindatiidssl usswuinanniilsensaasia
ﬁﬁuiﬂwwﬁﬁwlﬁaiwyﬁwuwé’omﬂﬂﬁﬂunmﬁﬁé‘@m@h‘lw%@ia‘mhUgaq@ﬁﬂ%mmgaﬁﬁaua:
60 vasAnldinadunas®lWHTIN é’nfumﬁ%'ﬂﬂ%af:%u‘iaLﬁuml,l,mmuﬁaa@ﬁﬂﬂﬁﬂu

Fnafifidnlwihdeniogega Tagmanauanmisndaindsznlundaza lusvaudaz Suas
dilstisaandrlnirdaniie uazltnisdrassunuidanidinaeuiaiaes IﬂiLLﬂsué’m%gﬂ“ﬁ
anltfa ARENA  8.01 uazvinmsidsoufisudrldinadrunasanlnilisenitsuuudaes
ﬂrym@”’;ﬂﬂamﬁamaim:m:mumm’ﬁmﬁnﬂs:ﬂwaaamﬁkaniaaﬁwﬁminm F9nmsisy
‘mu,mmoaﬂﬁunumma@ﬁwﬂi:ﬂﬂ@r_lmamoLmumswﬁﬁlm&iﬂfmmoLﬂu 2 WINIRANABNIT
Inszuawnmsdadunarinmsnsunsisimsnaaluudazsrsnalnilas iR sannzvirnu
PaINENWTIINNINassInuitansaaa Mitsdunssnw Wi lédessy 1157 vas
A lfinpdunasuliiisy wazuwiniandnfizesdauninienisuaatiidszialasls
nszUAINMsHAATN YT AL s uRui s M Inaalundaztasa ndlasRansanne
Fausasnineudsanminesaswuinaansoaa ldansaunssnulninlésosa: 8.7 289
anldsndnunasnwlniihmy udesrslsianuuunadenmsndaindssihlasldnszuiuns
nainUszUAL warhnsananiainsndaluudazgasanlnilagfiansonnsyinuuas
WHNI% IzmERNINNAN thasansunsngrsldwinnuienuldineds wazlifaany

Rawanalun el fUamu

aday o nznwmmdaindszih |, fenniddandiWihdenihogga |, wwudiees

Tywiagnauiiaas

*

Fuduatuiaiui 21 tunaN 2549 uazldsuunanuatuwn lilaiud 9 qumﬁuf 2550



= a
276 AT @%mgauﬁ WA WINW 2aNBLNLTaA

Reduction of Water Treatment During
The Peak Period of Electricity Charges: A

Case Study
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ABSTRACT

The purpose of this study is to find the best way to reduce the cost of water production by
reducing electricity consumption. Electricity accounts for 22 % of the total cost of water production.
At Ban Go Tha water treatment plant, it was found that 60 % of the cost comes from electricity used
during the peak period. This study focuses on determining a method to reduce the electricity cost by
re-scheduling the hourly production in such a way that electricity consumption is reduced during the
peak period. This study was carried out by modeling the problem in a computer program called
ARENA 8.01. This program compared the electricity cost from computer simulation with the actual
cost of the water processing at Ban Go Tha plant. Two schemes of production were devised to deal
with the problem. The fist scheme followed the existing production processes but hourly production
was re-scheduled with considering the operating shifts. The results of the study revealed that this
scheme could reduce electricity cost by 11.57% of the total power consumption. The second scheme
also followed the existing production processes and the hourly production was modified taking into
account operating shifts. It was found that the second scheme of operation could reduce electricity
cost by 8.7% of the total power cost. However, the second scheme is more appropriate than the fist
because it is simpler to implement with less operational errors

Keywords : water treatment process, peak period of electrical cost, computer simulation
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NAANEAINNIT | dasmanuidiesdiu NAANEAINNIT | FasAanuidiesis NAANEAN E R LRV DEvY
o4 | Half R L | Har
NARSY 120 901 | 95 % 189ANRAY NAABY 120 78U [ 95 % ve3ARA N1INAAaY 120 | 95 % 18IARAL
AN — — Length — — Length — — Length
mean std. WNARN | NNAUL mean std. | WNAATS | WNALIUW mean std. AR [ WNALIU

1.00 2,160 497 2,071 2,249 89 14,678 961 14,506 14,850 172 1,328 414 1,254 1,402 74
2.00 2,063 469 1,979 2,147 84 15,378 1,241 15,156 15,600 222 1,419 503 1,329 1,509 90
3.00 1,963 475 1,878 2,048 85 16,086 397 16,015 16,157 7 1,286 397 1,215 1,357 71
4.00 1,918 442 1,839 1,997 79 16,712 961 16,540 16,884 172 1,356 458 1,274 1,438 82
5.00 2,108 486 2,021 2,195 87 17,243 760 17,107 17,379 136 1,508 492 1,420 1,596 88
6.00 2,624 531 2,429 2,619 95 17,083 995 16,905 17,261 178 2,704 771 2,566 2,842 138
7.00 3,688 592 3,682 3,794 106 17,374 1,235 17,153 17,595 221 3,682 743 3,449 3,715 133
8.00 4,003 699 3,878 4,128 125 17,665 1,123 17,464 17,866 201 3,584 553 3,485 3,683 99
9.00 3471 676 3,350 3,592 121 17,240 1,196 17,026 17,454 214 3,613 676 3,492 3,734 121
10.00 3,093 559 2,993 3,193 100 16,713 1,218 16,495 16,931 218 665 3,594 3,832 119
11.00 3,328 637 3,214 3,442 114 16,291 1,364 16,047 16,535 244 693 91 3, 124
12.00 3,502 643 3,387 3,617 115 16,325 1,593 16,040 16,610 285 660 3,347 3,583 118
13.00 3,289 553 3,190 3,388 99 16,097 1,040 15,911 16,283 186 592 3,413 3,625 106
14.00 3,440 615 3,330 3,550 110 16,098 1,364 15,854 16,342 244 699 3,359 3,609 1256
15.00 3,257 553 3,158 3,356 99 15,868 1,425 15,613 16,123 255 3,459 755 3,324 3,594 135
16.00 3,278 615 3,168 3,388 110 15,830 1,308 15,596 16,064 234 3,382 671 3,262 3,502 120
17.00 3,319 626 3,207 3,431 112 15,688 1,308 15,454 15,922 234 3,428 676 3,307 3,549 121
18.00 3,479 598 3,372 3,586 107 15,458 1,509 15,188 15,728 270 3,502 598 3,395 3,609 107
19.00 3,093 542 2,996 3,190 97 15,197 1,459 14,936 15,458 261 3,385 671 3,265 3,505 120
20.00 2,727 548 2,629 2,825 98 14,663 1,425 14,408 14,918 255 3,348 626 3,236 3,460 12
21.00 2,511 525 2,417 2,605 94 14,138 1,313 13,903 14,373 235 3,213 715 3,085 3,341 128
22.00 2,553 531 2,458 2,648 95 13,740 1,269 13,513 13,967 227 3,127 671 3,007 3,247 120
23.00 2,468 569 2,368 2,568 100 13,830 1,330 13,592 14,068 238 2,399 671 2,279 2,519 120
24.00 2,359 598 2,252 2,466 107 13,942 1,232 13,722 14,162 220 2,058 587 1,953 2,163 105
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PBunaunisnanuitszi PFunnsintszidnses PIunauniganatnlsziln
NAAWEAINNIT | TeeAanNLTai NAAWEAINNIT | DeeAannEiesiu NAANEANN A9AINITBIY
4 | Har oL | Half o4 | Har

NARDI 150 70U | 95 % UBIALRALY NAAY 150 90U | 95 % 103ALRAE nIeaed 150 [ 95 % wasdade
nan —— — Length — — Length —— — Length

mean std. WNAAN [ WNALU mean std. | WNAANN | WNALIUW mean | std. | ANAAN | WNALIU
1.00 2,186 531 2,101 2,271 85 14,662 975 14,506 14,818 156 1,344 419 1,277 1,411 67
2.00 2,089 500 2,009 2,169 80 15,412 1,194 15,221 15,603 191 1,395 481 1,318 1,472 77
3.00 2,001 462 1,927 2,075 74 16,162 987 16,004 158 1,351 412 1,285 1,417 66
4.00 1,935 444 1,864 2,006 7 16,701 950 16,549 16,853 152 1,363 456 1,290 1,436 73
5.00 2,179 487 2,101 2,257 78 17,306 756 17,185 17,427 121 1,545 500 1,465 1,625 80
6.00 2,559 531 2,474 2,644 85 17177 956 17,024 17,330 153 2,679 869 2,540 2,818 139
7.00 3,809 619 3,710 3,908 99 17,351 1,268 17,148 17,654 203 3,620 712 3,506 3,734 114
8.00 3,981 681 3,872 4,090 109 17,594 1,125 17,414 17,774 180 3,665 600 3,569 3,761 96
9.00 3,495 675 3,387 3,603 108 17,247 1,187 17,057 17,437 190 3,651 675 3,543 3,759 108
10.00 3,165 581 3,072 3,258 93 16,673 1,212 16,479 16,867 194 3,727 662 3,621 3,833 106
11.00 3,365 637 3,263 3,467 102 16,467 1,375 16,247 16,687 220 3,561 687 3,451 3,671 110
12.00 3,533 631 3,432 3,634 101 16,334 1,612 16,076 16,592 258 3477 650 3,373 3,581 104
13.00 3,333 562 3,243 3,423 90 16,112 1,087 15,938 16,286 174 3,550 562 3,460 3,640 90
14.00 3,499 625 3,399 3,599 100 16,202 1,337 15,988 16,416 214 3,471 675 3,363 3,579 108
15.00 3,267 537 3,181 3,353 86 15,949 1,431 15,720 16,178 229 3,467 750 3,347 3,587 120
16.00 3,295 606 3,198 3,392 97 15,843 1,275 15,639 16,047 204 3,395 675 3,287 3,503 108
17.00 3,360 644 3,257 3,463 103 15,763 1,393 15,540 15,986 223 3,413 656 3,308 3,518 105
18.00 3,515 587 3421 3,609 94 15,541 1,493 15,302 15,780 239 3,503 594 3,408 3,598 95
19.00 3,147 569 3,056 3,238 91 15,295 1,450 15,063 15,527 232 3,367 687 3,257 3,477 110
20.00 2,747 537 2,661 2,833 86 14,631 1,387 14,409 14,853 222 3,346 619 3,247 3,445 99
21.00 2,511 544 2,424 2,598 87 14,130 1,337 13,916 14,344 214 3,248 695 3,137 3,359 1M1
22.00 2,568 550 2,480 2,656 88 13,742 1,250 13,542 13,942 200 3,148 650 3,044 3,252 104
23.00 2,507 550 2,419 2,595 88 13,862 1,337 13,648 14,076 214 2,389 662 2,283 2,495 106
24.00 2,350 594 2,255 2,445 95 13,936 1,131 13,755 14,117 181 2,091 587 1,997 2,185 94
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