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Abstract

After the circulating cooling water system of a natural gas terminal plant is put into operation, the
water quality gradually deteriorates, and the comprehensive standard rate of water quality drops
from 95% to 40%, which leads to scaling, blockage and corrosion of cooling equipment, which se-
riously affects the cooling effect, and may lead to the leakage of combustible medium into the cir-
culating water system and affect the production safety. Through the analysis of water quality test
data, cooling equipment disassembly and inspection, dirt sample analysis, microbial qualitative
monitoring and other means, the real cause of water quality deterioration was found. Through the
improvement of circulating water system and adjustment of dosing mode, the comprehensive wa-
ter quality standard rate of the circulating cooling water system in the terminal plant was effec-
tively improved, the heat exchange efficiency of heat exchange equipment was improved, and the
production safety was ensured. It provides a new idea to solve the difficult problems of industrial
circulating cooling water system.
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Table 1. Questionnaire on the non-compliance of circulating water quality
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75 S K R AR 1 R R AEL(IR) BREE (%) B (%)
1 VL v 31 36.05 36.05
2 Rk 26 30.23 66.28
3 pH fw{% 10 11.62 77.90
4 R A =R 10 11.62 89.52
5 HoAth 9 10.48 100
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Figure 1. Pareto diagram of low comprehensive water quality com-
pliance rate of circulating cooling water system
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Figure 2. Correlation diagram of water quality compliance rate factors of circulating
cooling water system
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Table 2. Principal verification form
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2.2.1. BEHKBEHTRESBKREEIEFRER
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AT R R KA T AT RES, K A Bk Bk, ATREE BRI X . SEKIX (LK 3) [4].
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Figure 3. Schematic diagram of structural defects of circulating pool
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Table 3. Fluorescence detection and analysis results of scale samples

= 3. FERRSERM ITEER

No. Moy AR S Ffr R R TCER G
1 Na,O 1.40 mass% 0.05235 Na-KA
2 MgO 3.31 mass% 0.01863 Mg-KA
3 ALO; 0.703 mass% 0.00543 Al-KA
4 SiO, 0.877 mass% 0.00602 Si-KA
5 P,0s 0.374 mass% 0.00398 P-KA
6 SO; 10.2 mass% 0.01659 S-KA
7 Cl 1.56 mass% 0.01449 CI-KA
8 K>,O 0.581 mass% 0.00449 K-KA
9 CaO 9.3 mass% 0.01051 Ca-KA
10 Fe,O3 71.2 mass% 0.01057 Fe-KA
11 NiO 0.187 mass% 0.00752 Ni-KA
12 ZnO 0.310 mass% 0.00573 Zn-KA
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Table 4. Bacteria test results in water samples
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AR I $7%(GB/T14643) 6 x 10°4~/mL <1 x 10°/~/mL
T R R348 SR A SRB Mk g 10° A~ /mL <50 4~/mL
BRATE FB JaliiE HE 10° A~ /mL <10*4/mL
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Figure 4. Trend chart of total phosphorus concentration and residual chlorine concentration in circulating pool
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Figure 5. Schematic diagram of defect modification of circulating pool
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Figure 6. Schematic diagram of solid medicament filling scheme
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Table 5. Equipment parameter table before and after the reconstruction of the liquid medicine filling device
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Figure 7. Concentration trend graph of the drug after modification of the dosing
device

E 7. Mk ERISRATIREESE

Table 6. Index comparison of circulating water cooling water system before and after transformation
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G : i RiE o v P
@Eﬁm (iﬁ) (ﬁé) ﬁﬁﬁ H (iﬁ) (me) AR
2016 4E 1 H 1.08 314 616 7.71 13.5 N/A 1.12
2016 £ 2 H 1.15 28.5 524 7.75 10.85 N/A 1.2
2016 £ 3 H 141 279 354 7.77 10 N/A 1.41
2016 4 4 H 0.89 10.7 388 8.02 7.6 0.5 1.56
A 1.13 24.63 470.5 7.8 10.49 N/A 1.32
2016 % 6 H 0.48 7.71 581 8.08 14.58 0.27 2.69
2016 £ 7 H 0.42 7.88 682 8.36 14.94 0.69 2.71
2016 £ 8 H 0.31 10.87 659 8.46 12.75 0.6 2.86
2016 £ 9 H 0.35 10.8 636 8.45 7.02 041 2.77
SE{E 0.30 8.03 706.3 8.48 11.28 0.48 3.19
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