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Co-generator Power Plant



AppearanceAppearance



System System explainexplain

Capacity：：：：10,000 RT, 48 " pipeline 
Power generator , air compressor , hydraulic press ,  
complementing machine 

Rod installing 
and designing 



Cooling tower factor Cooling tower factor 

� Circulation: 7,800 ton/h 
� Hot water temperature: 43℃℃℃℃
� Cold water temperature: 34 ℃℃℃℃
� Wet ball temperature: 29℃℃℃℃
� Total horsepower:150 Hp * 4=600 Hp 
� Windage loss. :0.001 circ.
� Evaporate losses:1.38 %
� The total height of water tower:11.6 M 
� Install rod quantity : 19 ╳╳╳╳ ZR 36S



The electric intergrowth equipment of vapour and environmental protection flow chart 
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r

Cooling Water 
Cell



The rod install position LayThe rod install position Lay--Out Out 

Cooling Water Cell 

Condenser 

Boiler AUX.Cooling Water 3xSTBoiler AUX.Cooling Water 3xSTBoiler AUX.Cooling Water 3xSTBoiler AUX.Cooling Water 3xST

Cooling Water Cell Cooling Water Cell Cooling Water Cell Cooling Water Cell 
Outlet Header 8xSTOutlet Header 8xSTOutlet Header 8xSTOutlet Header 8xST

Condenser Inlet 2ST Condenser Inlet 2ST Condenser Inlet 2ST Condenser Inlet 2ST 
Outlet 2xSTOutlet 2xSTOutlet 2xSTOutlet 2xST

Cooling Water Cell Inlet 4xSTCooling Water Cell Inlet 4xSTCooling Water Cell Inlet 4xSTCooling Water Cell Inlet 4xST



Tower Tower 
appearance appearance 



ZetaZeta--Rod is installed : PipesRod is installed : Pipes



ZetaZeta--Rod is installedRod is installed



Medicines decrementMedicines decrement

Date 
 

    Name 

FFFFirst stirst stirst stirst stageageageage    (%)(%)(%)(%)    SSSSecond stageecond stageecond stageecond stage    (%)(%)(%)(%)    

5/10~6/10 6/10~7/10 7/10~8/10 8/10~9/10 9/10 ~10/10 10/10~11/10 

H2SO4 

100% 

75 50 50% 

Corrosion     
inhibitor  

75 50 25 10 0 

NaOCl    75 50 50% 

Dispersing    
Agent 50 30 20 10 0 

 

( Chemical Reduction Schedule)( Chemical Reduction Schedule)



Chemical dosage improving Chemical dosage improving 

Item 
Name 

Per day 
DDDDose ose ose ose KgKgKgKg 

price 
NTNTNTNT////kgkgkgkg 

Per day 
payment 

percent 
Decrement 

target 

HH22SSOO44  200 1.4 280 3 % 50 % 

NNaaOOCCll   500 3.0 1500 18 % 50 % 

CCoorr rr oossiioonn    
iinnhhiibbii ttoorr  

75 66 4950 58 % 0 % 

DDiissppeerr ssiinngg  
AAggeenntt  

20 88 1760 21 % 0 % 

 

� Total Chemical Cost down : from NT$254,700 to 26,700(NT/Month) 
� Save 89 % Chemical Cost 



Corrosion rate standard. Corrosion rate standard. 

unit：mpy 

    Standard 

 

material 

BestBestBestBest    GoodGoodGoodGood    AcceptableAcceptableAcceptableAcceptable BaBaBaBadddd    WWWWorstorstorstorst    NoteNoteNoteNote    

CCaarr bboonn  

SStteeeell   
1↓ 1～～～～3 3～～～～5 5～～～～10 10↑  

CCooppppeerr   0.3↓ 0.5 0.5～～～～1.0 １１１１↑   

SSttaaiinnlleessss  

SStteeeell   
0.1↓  0.1～～～～0.3    

Note: mpy (mil per year)，，，，1 mil = 0.001 inch



Distinct system std.Distinct system std.

Unit MMMMMMMMaaaaaaaatttttttteeeeeeeerrrrrrrriiiiiiiiaaaaaaaallllllll        
CCCCCCCCoooooooooooooooolllllllliiiiiiiinnnnnnnngggggggg        wwwwwwwwaaaaaaaatttttttteeeeeeeerrrrrrrr        

ppppppppeeeeeeeerrrrrrrrcccccccceeeeeeeennnnnnnntttttttt        

CCCCCCCCoooooooonnnnnnnnttttttttrrrrrrrroooooooollllllll        ssssssssttttttttdddddddd........        

((((((((mmmmmmmmppppppppyyyyyyyy))))))))        

((((Turbine Condenser))))    SUS 85 % ＜＜＜＜0.1 

(Generator Water 
Cooler &Oil Cooler)    

Copper alloy 5 % ＜＜＜＜1111    

(Boiler Auxiliary 
Machine Water Cooler) 

CSCSCSCS    

Copper alloy 
10 % 

CSCSCSCS＜＜＜＜3333    

CuCuCuCu＜＜＜＜1111    

 



Water quality analysis report Water quality analysis report 

pH 值 
導電度 

μs/cm 
濃縮倍數 

濁度 

NTU 

殘餘氯 

ppm 

鈣硬度 

ppm 
微生物測試 每週排放量 

腐蝕率 

mpy(鐵) 

腐蝕率 

mpy(銅) 

腐蝕率 

mpy(SUS) 日期 

8-8.5 ＜2500 ＜10 ＜20 ＜0.5 ＜500 ＜100000  ＜3 ＜1 ＜0.1 

5/8 8.04 1414 5.03 5.9 0.35 

5/11 8.56 1781 6.85 3.68 0.46 
380 10000 1237 

5/15 8.43 1963 8.11 3.75 0.43 

5/18 8.39 1745 7.62 2.15 0.40 
460 10000 1283 

1.5064 0.3431 -- 

5/22 8.41 1728 7.17 2.65 0.40 

5/25 8.34 1974 8.12 2.83 0.36 
480 10000 1332 

5/29 8.32 1898 7.90 3.02 0.29 

6/1 8.30 1517 6.37 2.44 0.30 
490 10000 1295 

2.728 0.3867 0.025 

6/5 8.26 1765 7.35 2.88 0.32 

6/8 8.42 2018 9.12 3.96 0.30 
495 10000 1170 

6/12 8.50 1792 7.8 2.44 0.30 

6/15 8.46 2012 9.4 2.69 0.29 
409 10000 1120 

2.178 0.8343 0.0296 

6/19 8.43 2116 8.78 2.88 0.31 

6/22 8.50 2112 9.68 3.12 0.26 
493 10000 1090 

6/26 8.44 2075 9.83 2.86 0.27 

6/29 8.43 1893 9.18 3.69 0.24 
512 10000 1122 

2.307 0.843 0.0775 

7/3 8.42 2245 9.75 2.98 0.26 

7/6 8.43 2269 9.88 3.12 0.24 
530 10000 1209 1.484 0. 843 0.0207 

 



ReportReport 2 2 

pH 值 
導電度 

μs/cm 
濃縮倍數 

濁度 

NTU 

殘餘氯 

ppm 

鈣硬度 

ppm 
微生物測試 每週排放量 

腐蝕率 

mpy(鐵) 

腐蝕率 

mpy(銅) 

腐蝕率 

mpy(SUS) 日期 

8-8.5 ＜2500 ＜10 ＜20 ＜0.5 ＜500 ＜100000  ＜3 ＜1 ＜0.1 

7/10 8.46 2269 9.57 2.69 0.32 

7/13 8.47 1969 9.03 3.08 0.34 
660 10000 1177 

7/17 8.42 1922 9.02 2.12 0.38 

7/20 8.31 2090 11.31 2.88 0.38 
650 10000 1269 

1.484 0.843 0.0207 

7/24 8.44 1935 10.88 2.654 0.30 

7/31 8.36 1911 10.12 2.55 0.32 
620 10000 1288 

8/3 8.31 1893 9.02 2.69 0.32 

8/7 8.29 1718 9.93 3.03 0.31 
550 10000 1293 

1.534 0.810 0.0296 

8/10 8.23 1958 9.88 2.89 0.36 

8/14 8.36 1979 9.69 3.56 0.35 
500 10000 1286 

8/17 8.42 1988 9.84 2.78 0.34 

8/24 8.21 1924 9.79 4.8 0.36 
530 10000 1186 

1.868 0.835 0.0250 

8/28 8.33 2025 10.12 5.69 0.35 

9/4 8.23 1924 9.95 4.26 0.28 
589 10000 1126 

9/7 8.26 2002 9.98 3.56 0.30 

9/11 8.38 1962 9.95 2.89 0.32 
498 10000 1121 

2.330 0.850 0.0260 

            

 



After  6 weeks
later, sludge on 

the tower packing 
will be remove



Make up

Blowdown
B 

Original standard 

Include-

B/D control B/D control 
keeps operating keeps operating 

Save doseSave dose
Simplify Simplify 

Other Other 

Water analysisWater analysis

pH  

C
onc. N

 

C
onductivity
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H
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Side filterSide filter

HH22SOSO44

NaOCl 

Biocide Biocide 

ChemicalChemical

ZETA ROD 

Cooling system install distributionCooling system install distribution

CW’s Cond.
N =

MW ’s Cond

Adjustment



Benefits of Zeta Rod - Conclusion 

• Biofouling & Deposit Control - Turbidity ↓↓↓↓

• Enhance chemical efficiency .

• Reduction of chemical additives,

• Water conservation and recycle.

• Improved Health & Safety working environment. 

• Prevent scale  deposits.

• Increased Production  with reduced operation costs.

• Elimination of biofilm and lower bacteria counts.


