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A Study on the Development of ppb Level Dissolved Silica Measuring
System ' '
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Abstract

Dissolved silica is make some critical trouble at steam turbine. And, we must measure it to ppb
level. We were looking for the best measuring method of the silica. Via this study, we could found it
in the N-IR spectroscopy technology. This dissertation have been discuss about system structure,
system fundamentals and performance test. At the test, we were study in the spectral interference of
NHs. We know that existing system had some problem. It is structural frailties of single beam type.
Therefore we were study for double beam type structure. And we obtain a good result. In the result,
it have been discuss that conduct a test of NHj; effect.
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Fig.l Schematic diagram of system structure
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Fig.3 Schematic diagram of Automated Method for
Molybdate-Reactive Silica System Structure
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Fig.4 Schematic diagram of the Short Circuit Type
Output Port
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Fig.7 Schematic diagram of the Tungsten
Lamp Type Analysis Module
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Fig.8 Schematic diagram of the Laser Type
Analysis Module
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Fig:10 Flow Chart of
Measure Algorithm
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struct MeasureAction

{
unsigned char PORTA, PORTB;
bit Measure{2];
unsigned long Term;

L

struct MeasureAction LongTimeMeasureTable{] =

{

{ 0x20, Ox14, 0, 0, 24000},
{'0x20, 0x04, 0, 0, 8000},

{ 0x40, 0x04, 0, 0, 470},

{ 0x80, 0x04, 0, 0, 700},

{ 0x00, 0x14, 0, 0, 30000},
{ 0x00, 0x04, 0, 0, 457000},
{ 0x00, 0x05, 0, 0, 470},

{ 0x00, 0x14, 0, 0, 20000},
{ 0x00, 0x04, 0, 0, 26000},
{ 0x00, 0x04, 1, 0, 120000},
{ 0x00, 0x06, 0, 0, 470},

{ 0x00, 0x14, 0, 0, 21000},
{ 0x00, 0x04, 0, 0, 22000},
{ 0x00, 0x04, 1, 0, 120000},
{ 0x00, 0x00, 0, 0, 0},

%

MeasureAction TZ3E  PORTA, PORTB,
Measure, Term9 #2& 71X 3 129 PORTA%
PORTBE ¥, 3= ¢ wit7] A& A% 234
Y, Measure A ZA A did FR, Terme @
Aol 2HAAN FAEHL & ANLE Hx @9
2 AZA§Y. 7zt Aot PORTAS PORTBE
Z93l9 Measure[0]7} 1ojW A EZ U ANgE =
A, Measure[l]o] 108 BEFAEE ZAHdo 13
#e AAgL Terme Elolv] 32345 A4lsio
Agjol, 2713 FHL A2l Aol B &
A4 A HAE =g Agtam ool & AL
ol& ALgzMAl TRIE 4TS vt A" =3
o] B4t ol Ala®l F3to H3S £ 5 9
e 9R#F A4 nAsdo A5 48, Ao
¢E, 25 FT& AdA o]ido] AL AlE ol A}
|x A FRIES A

z}E elolv] Ay FRHE AIRY ZIAA MY
o] H& ol Agn AE gFe 4 A
o] HE A% AE g EZAAEZE ¥Z £ ¢
EE 3t 982 sth €A FUL A A4
o] FEig st <F S R olER 4% F
A ANadE APIY F LEZ Y £"olr)
7] 4EFLELE AL J|YdH S wolA A sin
Chatteringg gflole 2&& Eg3cl. g=€dte 7]
g Wy AFsd & ANy FHol HAY o
ALEEEE gt 7] e 1 E F5-FEE A wA
A Yoz Be gro] uists vtE EAMdY ¥
Adele) v, ZtE "o W ¢ duAe] Fo F
ZHg 8. A/D HEFHS JEXLE ZtF o}
¢2a g8 tAE goez WAsd 7 vrad A
Fate 48L& ¥t LCD tx=Fde] #¥g &9

FRHG =2 HYT AL 7] dFHAY] bA dEe]
o E=F, A Aol AURA wE Zs FHde 7
wrde] 2AY 4 onz M| A ok °
ol & FUrt

PEEREY olg2a£Y HZE YT 10nA
~ 100mA °lx, 24 HAE ¥ 0-5000ppbel o},

28 8¢ 2Y AATEEA R UEE REY
PA-5510& & WEE, Zzte #rEAoje 43 A
ME2HEHY 2035 g&E& PA-5050, PA-5017 EE,
Aol Z2aYPL AFAIY CE #H4ste] AEE =
Ee ZEEHYE TASAT 3 A ot
Table.2ell EAstAth,

cpy | 30188-10.16-bit POWER +107+30V DC
microprocessor

0/S| ROM-DOS | TEMPERATURE | -10T - 70C

W/T Yes PORT 3

Table.2 PA-5510 Specification
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Fig.11 Valve Control Module Prototype
& Valve Control Flow
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Fig.12 10, 20, 30, 50, 100ppb Sample
Spectrum Using Silica Analyzer

Fig.13 Adding 100, 500, 1000ppm NHs for
10ppb Sample spectrum using Silica
Analyzer.

Fig.14 Adding 100, 500, 1000ppm NHs for
50ppb Sample spectrum using Silica

Analyzer.
g 2w ¥ 920 RABE AAE VAT 4
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A7t Mo QoM gtr]ele] gFS AME
A3z, A7t 4Zd ¢RYolg HIF F EmEd
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FrdEd] HIAYE 4o PGS F1 Y

Fig.15 Adding 100, 500, 1000ppm NH3 for 100ppb
Sample spectrum using Silica Analyzer.
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5o} o] FAx9 FxelAE Aol USS FUHA
. ole ¢4EYR SR EdA 4PHE dEY
ot =7t 42F =7 Qo

NH3 > DIwW Si 30 ppb Si 50 ppb Si 100 ppb
DIW 8.10 ppb 8.10 ppb 2.08 ppb 8.10 ppb

0 ppm 51.56 ppb

10 ppm 52.98 ppb

30 ppm 55.82 ppb

50 ppm 57.62 ppb

100 ppm 1252 ppb 52.69 ppb 60.77 ppb 1185 ppb
500 ppm 17.06 ppb 65.60 ppb 68.10 ppb 1376 ppb
1000 ppm 23.75 ppb 73.45 ppb 90.31 ppb

Table.3 Change Concentration of Si by NHz
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Fig.16 Chart of System Performance Test
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