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Veolia Water Technologies & Solutions GC 17
RY Office Tel:  (03) 060-700, Fax: (038) 685-462 VE 0 L 'A Report to: Khun Yossawee S. (.5 “
Veolia WTS Rep.: Panuwat R. (094-7870008) Sampling Date: 4-Jul-23 -
Veolia CC : Chavaaorn_P. (090-9757465) Sampling Time: 10:30 AM
1). Cooling Water Treatments 2). Chiller Treatment
M/U . q
Parameters Make up Control cwi(HIpPs) | cwz(epps) CW Control Parameter Chiller#1 Chiller#2 Control
Water range (144) (145) range
target
pH 7.02 7-8 8.16 8.43 7.8-8.5 pH 8.65 8.21 > 8.5
Conductivity us/cm 371 952 1,163 < 1,500 Conductivity us/cm 3,122 7,860 < 8,000
Turbidity NTU 0.96 <1 6.6 6.8 <20 Total Iron ppm as Fe 0.90 2.72 <3
Calcium hardness ppm as CaCO3 62 30-45 164 188 60-180 Nitrite ppm as NO3 790 660 > 600 HasAe Judt
M-Alkalinity ppm as CaCO3 124 156 Bacteria result cfu/ml 1 4,200 < 100,000 14-Jun
Chloride ppm as Cl- 52 <50 130 162 < 200 Sulfate Reducing Bacteria (SRB) <1 <1 Nil 14-Jun
Silica ppm as Si02 13.6 <15 33.1 39.1 < 150 3). Cutter Water
Total Iron m as Fe 0.049 <0.1 0.133 0.178 <3 = -
Pp! Paramater Cutter-1 Cutter-2 Control
Total Dissolved Solids ppm 472 570 < 1,300 (HIPS) (GPPS) range
Oil and Grease ppm 0.00 0.00 <5 pH 8.67 8.83 5.5-9.0
cop ppm 53 53 <96 Conductivity us/cm 888 837 < 1,500
TSS ppm 9.4 4.0 <50 Turbidity NTU 0.57 0.97
Soluble Zinc ppm as Zinc 1.47 1.28 >0.5 Calcium hardness ppm as CaCO3 140 100
Total Zinc ppm as Zinc 2.46 1.62 <5 M-Alkalinity ppm as CaCO3 100 100
Phosphate (unfilter) ppm as PO4 8.5 8.6 6-10 Chloride ppm as Cl- 122 128
STP Polymer ppm as STP 13.96 11.29 10-20 Silica ppm as Si02 26.1 23.4
Cycle of concentration as Si02 2.4 2.9 B35 Total Iron ppm as Fe 0.04 0.02
Cycle of concentration as Ca Hardness 2.6 3.0 5 0il and Grease ppm 0.00 0.00 <5
Bacteria result (MB) cfu/ml HAAFA 14-Jun-23 590 1,100 < 100,000 COD ppm 44 44 <9
Sulfate Reducing Bacteria (SRB) HAFHA 14-Jun-23 <1 <1 Nil Temperature analysis (°C) 25.0 25.0 <40°C
Index for predict status of cooling water Control Blowdown flowrate - - m3/hr
Langelier Saturation Index (LSI) 0.7 1.00 =ME=i3 ToTal hardness - - <230
Blowdown flowrate 0.7 0.4 m3./hr. 4). Feeding system
Chemicals Stroke / Seed rate Chemicals stock(kgs)
*6x S = drduauaududizasti lﬁ‘m.ljwanm'mlﬂu'l:]"l.ﬁ\‘/’hmﬁmnﬁﬁqniau(Corrosion) CW1 (HIPS) CW2( GPPS) | Master Tank Stock
viaifianzniu(Scaling), LSI > 0 Scaling, floen LSI > 1 Tamafanzniuasfiogodiu
GN8020 5/25 35/25 40 125
MS6209 5/25 10/25 30 50
NX1100 2 3
NT4201
Water Oualitv Ti \ ( \ ( N
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5). Recommendation
Make up water :

- aaunw make up water a1 Ca-H ag# 62 ppm. fuaseALAunin target domalvien Ca-H Tu CW induler

Cooling#1 HIPS and Cooling#2 GPPS Water

HIPS: aaumwiinagunaaitaaugu 19 Veolia zauusiingnsinns B/D dusnganagi 0.7 m3/hr tdamiuquen Cycle uasszun Cooling Water consumption uagansiad

GPPS : aauawiinglan Calcium hardness goninnaueiiauau 2alvnng Plant ifladasinns B/D 131 0.4 m3/hr. tdamuausidenanivadluinaeiiiaiuauaiu

Chiller#1 (144) and Chiller#2 (145)

Chiller#144: aaumwinTaasausianagluinaiiaruau
Chiller#145: Veolia lsvinmsiéiuiafiiuuan pH fasinnin target
Cutter#1 (HIPS) and Cutter#2 (GPPS)

Cutter-1 (HIPS): aaumwiirTaasiufianagluinaeiiaiuau

Cutter-2 (GPPS): aaumwinTaasaudienagluinaaiiauau

Veolia plan @uafivAngnafotluiut 6/7/65




Veolia Water Technologies & Solutions GC 17
RY Office Tel:  (03) 060-700, Fax: (038) 685-462 VE 0 L 'A Report to: Khun Yossawee S. (.5 “
Veolia WTS Rep.: Panuwat R. (094-7870008) Sampling Date: 11-Jul-23 -
Veolia CC : Chavaaorn_P. (090-9757465) Sampling Time: 10:30 AM
1). Cooling Water Treatments 2). Chiller Treatment
M/U f f
Parameters Make up Control cwi(HIps) | cwz(apps) CW Control Parameter Chiller#1 Chiller#2 Control
Water range (144) (145) range
target
pPH 7.42 7-8 8.46 8.41 7.8-8.5 pH 8.65 8.31 >8.5
Conductivity us/cm 360 1,069 1,167 < 1,500 Conductivity us/cm 3,196 7,980 < 8,000
Turbidity NTU 0.57 <1 7.4 14.1 <20 Total Iron ppm as Fe 0.92 2.98 <3
Calcium hardness ppm as CaCO3 60 30-45 178 188 60-180 Nitrite ppm as NO3 790 650 > 600 wasn Judt
M-Alkalinity ppm as CaCO3 148 132 Bacteria result cfu/ml 1 4,200 < 100,000 14-Jun
Chloride ppm as Cl- 51 <50 164 144 < 200 Sulfate Reducing Bacteria (SRB) <1 <1 Nil 14-Jun
Silica ppm as Si02 13.5 <15 38.0 34.3 < 150 3). Cutter Water
Total Iron m as Fe 0.020 <0.1 0.224 0.203 <3 = -
Pp! Parametes Cutter-1 Cutter-2 Control
Total Dissolved Solids ppm 509 556 < 1,300 (HIPS) (GPPS) range
Oil and Grease ppm 0.00 0.00 <5 pH 8.50 8.86 5.5-9.0
cob ppm 55 36 <96 Conductivity us/cm 652 1,335 < 1,500
TSS ppm 20.8 6.6 <50 Turbidity NTU 1.08 0.78
Soluble Zinc ppm as Zinc 1.12 0.52 > 0.5 Calcium hardness ppm as CaCO3 112 164
Total Zinc ppm as Zinc 1.49 0.65 <5 M-Alkalinity ppm as CaCO3 80 52
Phosphate (unfilter) ppm as PO4 8.3 6.2 6-10 Chloride ppm as Cl- 88 132
STP Polymer ppm as STP 14.21 10.07 10-20 Silica ppm as Si02 17.6 319
Cycle of concentration as Si02 2.8 2.5 825 Total Iron ppm as Fe 0.02 0.02
Cycle of concentration as Ca Hardness 3.0 31 825 Oil and Grease ppm 0.00 0.00 <5
Bacteria result (MB) cfu/ml HAFFA 14-Jun-23 590 1,100 < 100,000 COD ppm 3 25 <9
Sulfate Reducing Bacteria (SRB) HASEA 14-Jun-23 <1 <1 Nil Temperature analysis (°C) 25.0 25.0 <40 °C
Index for predict status of cooling water Control Blowdown flowrate - - m3/hr
Langelier Saturation Index (LSI) 1 0.98 =mE=i3 ToTal hardness - - <230
Blowdown flowrate 0.6 0.5 m3./hr. 4). Feeding system
Chemicals Stroke / Seed rate Chemicals stock(kgs)
*6x S = drduauaududzasti lﬁ‘mljauanmwAﬂu'hﬂm"ﬁ'-mﬁnmiﬁqi\i‘au(Currosion) CW1 (HIPS) CW2( GPPS) | Master Tank Stock
wiaifianzniu(Scaling), LSI > 0 Scaling, floen LSI > 1 TamaAanzniuasfiogodiu
GN8020 5/25 35/25 27 125
MS6209 5/25 10/25 26 50
NX1100 2 3
NT4201
pH at CW#1, 2 Calcium hardness at CW#1, 2 Chloride at CW#1, 2
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5). Recommendation
Make up water :

- aaunw make up water e Ca-H ag#l 60 ppm. duasALAunin target damalvian Ca-H Tu CW winduler

Cooling#1 HIPS and Cooling#2 GPPS Water

HIPS: Aauawihatluinauiitaauau e Veolia aawuzindnsians B/D dmngavagit 0.6 m3/hr ifamuauan Cycle uasszuu Cooling Water consumption uagansiad

GPPS : gaumwiingian Calcium hardness ganiinaiviaauay ualvivne Plant (liadasinns B/D 137 0.5 m3/hr. ifamuauaidenanvaglunaviiaiuauaiu

Chiller#1 (144) and Chiller#2 (145)

Chiller#144: aaumwiinTaesaufianagluinaiiaiuau
Chiller#145: Veolia lsvinmsiéiuiafiiuuan pH flasinndn target
Cutter#1 (HIPS) and Cutter#2 (GPPS)

Cutter-1 (HIPS): aaumwiinTaasaufianagluinaeiiaiuau

Cutter-2 (GPPS): aaumwinTaasaudienagluinaaiiauau

Veolia plan iéuafivAndnafotuuit 7/13/65




Veolia Water Technologies & Solutions
RY Office Tel:  (03) 060-700, Fax: (038) 685-462

Veolia WTS Rep.: Panuwat R. (094-7870008)
Veolia CC : Chavaaorn_P. (090-9757465)

@ veoua

1). Cooling Water Treatments

GC17

Report to: Khun Yossawee S.

Sampling Date:

Sampling Time:

18-Jul-23

10:30 AM

$GC

2). Chiller Treatment

M/U . q
Parameters Make up Control CW1(HIPS) CW2(GPPS) CW Control Parameter Chiller#1 Chiller#2 Control
Water range (144) (145) range
target
pH 7.06 7-8 8.37 8.43 7.8-8.5 pH 8.66 8.53 > 8.5
Conductivity us/cm 401 1,143 1,029 < 1,500 Conductivity us/cm 3,150 7,740 < 8,000
Turbidity NTU 0.93 <1 7.0 4.4 <20 Total Iron ppm as Fe 1.04 2.72 <3
Calcium hardness ppm as CaCO3 64 30-45 204 192 60-180 Nitrite ppm as NO3 820 540 > 600 HasAe Judt
M-Alkalinity ppm as CaCO3 124 120 Bacteria result cfu/ml 1 4,200 < 100,000 14-Jun
Chloride ppm as Cl- 56 <50 162 154 < 200 Sulfate Reducing Bacteria (SRB) <1 <1 Nil 14-Jun
Silica ppm as Si02 14.5 <15 36.7 34.3 < 150 3). Cutter Water
Total Iron ppm as Fe 0.031 <0.1 0.190 0.279 <3 Parameter Cutter-1 Cutter-2 Control
Total Dissolved Solids ppm 528 480 < 1,300 (HIPS) (GPPS) range
Oil and Grease ppm 0.00 0.00 <5 pH 8.66 8.80 5.5-9.0
cob ppm 54 49 <96 Conductivity us/cm 946 1,259 < 1,500
TSS ppm 12.0 7.3 <50 Turbidity NTU 0.86 0.74
Soluble Zinc ppm as Zinc 1.05 0.56 >0.5 Calcium hardness ppm as CaCO3 136 140
Total Zinc ppm as Zinc 1.41 0.66 <5 M-Alkalinity ppm as CaCO3 100 52
Phosphate (unfilter) ppm as PO4 6.7 6.4 6-10 Chloride ppm as Cl- 114 176
STP Polymer ppm as STP 13.89 10.89 10-20 Silica ppm as Si02 27.0 32.2
Cycle of concentration as Si02 2.5 2.4 B35 Total Iron ppm as Fe 0.02 0.02
Cycle of concentration as Ca Hardness 32 3.0 5 0il and Grease ppm 0.00 0.00 <5
Bacteria result (MB) cfu/ml HAAFA 14-Jun-23 590 1,100 < 100,000 COD ppm 33 34 <9
Sulfate Reducing Bacteria (SRB) HAFHA 14-Jun-23 <1 <1 Nil Temperature analysis (°C) 25.0 25.0 <40 °C
Index for predict status of cooling water Control Blowdown flowrate - - m3/hr
Langelier Saturation Index (LSI) 0.91 1.00 =ME=i3 ToTal hardness - - <230
Blowdown flowrate 0.7 0.5 m3./hr. 4). Feeding system
Chemicals Stroke / Seed rate Chemicals stock(kgs)
*6x S = drduauaududizasti lﬁ‘m.ljwanm'mlﬂu'l:]"l.ﬁ\‘/’hmﬁmnﬁﬁqniau(Corrosion) CW1 (HIPS) CW2( GPPS) | Master Tank Stock
viaifianzniu(Scaling), LSI > 0 Scaling, floen LSI > 1 Tamafanzniuasfiogodiu
GN8020 5/25 35/25 30 125
MS6209 5/25 10/25 31 50
NX1100 2 3
NT4201
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5). Recommendation
Make up water :

- aaunw make up water e Ca-H ag# 64 ppm. fuaseALunin target domalvien Ca-H Tu CW indulel

Cooling#1 HIPS and Cooling#2 GPPS Water

HIPS: ¢in Ca qoLAudn control ny Veolia nauusinansin1s B/D dimanzanatdd 0.7 m3/hr ifamuauen Cycle aagszuu Cooling Water consumption uagansiafi

GPPS: @1 Ca gaifiuen control m19 Veolia aawusindnsinns B/D duingauagi 0.5 m3/hr tlaaruauan Cycle uasssuu Cooling Water consumption uagansiail

Chiller#1 (144) and Chiller#2 (145)
Chiller#144: aaumwinTaasausianagluinaiiaruau
Chiller#145: ¢ Nitrite sin31 target
Cutter#1 (HIPS) and Cutter#2 (GPPS)

Cutter-1 (HIPS): aaumwiirTaasiufianagluinaeiiaiuau

Cutter-2 (GPPS): aaumwinTaasaudienagluinaaiiauau

Veolia plan ifuasiiugnafoluiui 20/7/66




Veolia Water Technologies & Solutions GC 17
RY Office Tel:  (03) 060-700, Fax: (038) 685-462 VE 0 L 'A Report to: Khun Yossawee S. (.5 “
Veolia WTS Rep.: Panuwat R. (094-7870008) Sampling Date: 25-Jul-23 -
Veolia CC : Chavaaorn_P. (090-9757465) Sampling Time: 10:30 AM
1). Cooling Water Treatments 2). Chiller Treatment
M/U f f
Parameters Make up Control cwi(HIPs) | cwz(apps) | €W Control ParameTer Chiller#1 Chiller#2 Control
Water range (144) (145) range
target
pPH 6.98 7-8 8.23 8.41 7.8-8.5 pH 8.70 8.47 >8.5
Conductivity us/cm 344 873 987 < 1,500 Conductivity us/cm 3,220 7,980 < 8,000
Turbidity NTU 0.55 <1 9.1 9.2 <20 Total Iron ppm as Fe 1.40 291 <3
Calcium hardness ppm as CaCO3 58 30-45 152 180 60-180 Nitrite ppm as NO3 835 620 > 600 wasn Judt
M-Alkalinity ppm as CaCO3 92 116 Bacteria result cfu/ml 1 4,200 < 100,000 14-Jun
Chloride ppm as Cl- 48 <50 128 146 < 200 Sulfate Reducing Bacteria (SRB) <1 <1 Nil 14-Jun
Silica ppm as Si02 12.8 <15 25.2 33.2 < 150 3). Cutter Water
Total Iron ppm as Fe 0.023 <0.1 0.155 0.310 <3 - Cutter-1 Cutter-2 Control
Total Dissolved Solids ppm 431 493 < 1,300 (HIPS) (GPPS) range
Oil and Grease ppm 0.00 0.00 <5 pH 8.69 8.99 5.5-9.0
cob ppm 34 52 <9 Conductivity us/cm 701 966 < 1,500
TSS ppm 8.0 8.3 <50 Turbidity NTU 1.20 0.56
Soluble Zinc ppm as Zinc 1.94 0.61 > 0.5 Calcium hardness ppm as CaCO3 120 132
Total Zinc ppm as Zinc 2.12 0.73 <5 M-Alkalinity ppm as CaCO3 76 40
Phosphate (unfilter) ppm as PO4 9.8 9.0 6-10 Chloride ppm as Cl- 98 158
STP Polymer ppm as STP 10.13 10.25 10-20 Silica ppm as Si02 23.0 26.9
Cycle of concentration as Si02 2.0 2.6 825 Total Iron ppm as Fe 0.02 0.02
Cycle of concentration as Ca Hardness 2.6 31 825 Oil and Grease ppm 0.00 0.00 <5
Bacteria result (MB) cfu/ml HAFFA 14-Jun-23 590 1,100 < 100,000 COD ppm 31 24 <9
Sulfate Reducing Bacteria (SRB) HASEA 14-Jun-23 <1 <1 Nil Temperature analysis (°C) 25.0 25.0 <40 °C
Index for predict status of cooling water Control Blowdown flowrate - - m3/hr
Langelier Saturation Index (LSI) 0.77 0.98 =mE=i3 ToTal hardness - - <230
Blowdown flowrate 0.7 0.5 m3./hr. 4). Feeding system
Chemicals Stroke / Seed rate Chemicals stock(kgs)
*6x S = drduauaududzasti lﬁ‘mljauanmwAﬂu'hﬂm"ﬁ'-mﬁnmiﬁqi\i‘au(Currosion) CW1 (HIPS) CW2( GPPS) | Master Tank Stock
wiaifianzniu(Scaling), LSI > 0 Scaling, floen LSI > 1 TamaAanzniuasfiogodiu
GN8020 5/25 35/25 30 125
MS6209 5/25 10/25 28 50
NX1100 2 3
NT4201
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5). Recommendation
Make up water :

- aaunw make up water i Ca-H agj# 58 ppm. doageLAunia target damalvian Ca-H Tu CW windiulsl uananden pH fiAiannin target

Cooling#1 HIPS and Cooling#2 GPPS Water

HIPS: AsuawinTagsuatludimuau vna Veolia zauusingnsins B/D Auvsnganagi 0.7 m3/hr tdamuauen Cycle uasszun Cooling Water consumption uagansiadi

GPPS: qaumwiiniaasuagludnaruay v Veolia aauwuzindnsinns B/D dungauagit 0.5 m3/hr tlaaruauan Cycle uasssuu Cooling Water consumption uagansiasi

Chiller#1 (144) and Chiller#2 (145)

Chiller#144: aaumwiinTaesaufianagluinaiiaiuau

Veolia plan iéuafivindnafolusui 26/7/66
Cutter#1 (HIPS) and Cutter#2 (GPPS)

Cutter-1 (HIPS): aaumwiinTaasaufianagluinaeiiaiuau

Chiller#145: @1 pH ¢1ni target

Cutter-2 (GPPS): aaumwinTaasaudienagluinaaiiauau




