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1. Monday and Tuesday (Oct. 16-17) for workshop in Taipei

2. Wednesday-Friday (Oct. 18-20) at Linkou PP for assessment and training.
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1. Flow-accelerated Corrosion (FAC) Mechanisms and Control

2. Cycle Chemistry Influenced Boiler and HP Evaporator Tube Failure
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Reduction (BTFR)

3. Corrosion and Deposition Influences of Steam Chemistry in the
Low-Pressure Turbine Phase Transition Zone (PTZ)

4. Cycle Chemistry Improvement Program (CCIP) and the application of
neutralizing amines and film forming products.

h. Cycle chemistry for conventional and supercritical units aswell as heat
recovery stream generators (HRSGs) including proper treatment
selection, monitoring and control should be provided.

3 B workshop *T#f 3t & 48 » AU fr R e v ? F IR 0 T E Hof R
ARERPE R s B APV YR FH T TR o

. RARHBebfd B L BIFRIRFTLFTLE R

2. RARRR By Ko nx BE R FPNT 0 Ao R ORIE T 2

AL AA

HRER A E R E o

3.2 EPRI P6AH: #F4R 4 2. 4 T2 4 =

Fl & F4c PO4A 3118 o My FREAF L T p EPRI b T kR RS 0 A

éjf&ﬁ?iﬁ%ﬁj‘g ],\"]/Igt-‘ff' /‘ FE’H;;’J» 3 "; ')ﬁ‘\i-gﬂ—:'l,_ﬂ ]gmlij’-B" “L‘

-~

By s @A) SR EE - BERRS S RIED SRR BRIl T

23 EPRI zbin® » F o 4o Bl#77 o



™ doc 106EEEE = x | & Member Center 2V & MemberCenter

B\ =

m - o IEl

L= C' | & % | https://membercenter.epri.com

Vigicome, Chih-Ming Tsao of Taiwan Power Company

ELECTRIC POWER
RESEARCH INSTITUTE

=PRIl

| i

Log OFf

Update Profile | Help | ContactUs

Member Center

HOME SECTORS PROGRAM COCKPITS CONTACT DIRECTORY EVENTS CALENDAR
My Favorites
For Member Use: 2018 Research Portfolic Now
Number Name How to Use EPRI Web Available
64 Bciler and Turbine Steam and Cycle Chemistry Siideshow T8 (5.0 Ses what programs and projects are on
MB) deck for next year. Visit our 2018 Research
75 Integrated Environmental Conirols Last update Portfolio website
185 Water Management Technalogy April 2016
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Program 64: Boiler and Turbine Steam and Cycle Chemistry

Safety and avallability lass due to failures are two key issues driving R&D on major fossil (coal, simple-cycle and combined-cycle gas) power plant components, especially in older plants.
Operators need to minimize major causes of lost availability and associated maintenance costs related to corosion and inadequate cycle chemistry to prevent boiler and/or heat recovery
steam generator (HRSG) tube failures, steam turbine blade/disc failures and fl corrasion (FAC).Generation assets Read More...
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Research Results -
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Effect of Filming Amines on Stesl and Copper Allay Corrosion 30-Jun-2017 )
Research Support + 2017 Gycle Ghemistry Webcast Series T

Alternative Dry Storage Techniques 30-Jun-2017 ¥ « PB4 Webcast List with Keyﬂum,@
In Development valation of a g Analyaer for Cycle Chamistr

Mva uation of a Hydrogen Analyzer for Cycle Chemistry o1sun2017
Project Status onftaring
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1-Mar-2017 Announcements -

Accelerated Comosion in Fossil Power Plants
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Research Results
Research Support
In Development

Project Status
Updates

Announcements
Meetings & Webcasts
Committees

Popular Downloads
Projects

Supplemental
Projects

‘Collaboration

Recommended
Reading List

Program Manager
Stephen Shulder
Program hanager

Phone: 704-595-2953
Fax:

Email: sshulder@spri.com

1-200f 189

Product ID

3002008136

3002008147

3002011374

3002010028

3002007941

3002007939

3002008140

3002007940

3002008137

3002006630

3002008135

3002008071

Fiter |- -

Export to: MS Excel @7

Name

Effect of Filming Amines on Steel and Copper Allay Corrasion
Alternative Dry Storage Techniques

Evaluation of a Hydrogen Analyzer for Cycle Chemistry Monitoring

Use of Film-Forming Products for Mitigation of Flow-Accelerated Gorrosion In Fassi Power Plants
Guideline for Preservation, Layup. and Startup of Water Treatment Equipment

Amine Sampling and Measurement System: To Verify Liquid-Phase pH from Mixed-Phase Samples
Filming Product/Amins Impact an Condensate Deep Bed Resin Polishars: Comparison of Four
Commercial Products

Advanced Appraaches to Flow-Accelerated Corrosion (FAC) Control: Acoustic FAC Prabe Proof of
Goncapt

Corrosion Studies of Tubing Samples Treated with Film-Forming Amines and Products: Corrosion
Studies of Film-Forming Product Protection for Onling Hydrogen Damage and Offiine Pitling

Fossil Power Plant Layup Resource Guide

Mlgﬂ!{ll! Solubliity at Power Plant Conditions in Agueous Solutions of Nemrallzlng Amines and
Decomposition Praducts

Flow-Accelerated Corrosion in Power Plants: Revision 2

Category  Impl. Type Published v

CATEGORY SKILLS
2 DEVELOPMENT

30-Jun-2017

30-Jun-2017

21-Jun-2017

31-Mar-2017

02-Mar-2017

27-Feb-2017

22-Dec-2016

21-Dec-2016

21-Dec-2018

09-Dec-2018

15-Nov-2016

30-Sep-2016

Type
Technical
Results
Technical
Results
Technical
Results
Tachnical
Results
Technical
Results
Technical
Results
Technical
Results

Technical
Results

Technical
Results
Technical
Results
Technical
Results

Technical
Results
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v
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Frojest Staius 1012203 Guidelines for New High Reliabilty Fossil Plants
Updates
1010181 Condensate Polishing Guidelines for Fossil Plants
Announcements
1013088 Integrated Boller Tube Failure Reduction/Cycle Chemistry Improvement Program
Mestings & Webcasts
Committees 3002007941 Guideline for Preservation, Layup, and Startup of Water Treatment Equipment
Popular Downloads TR-106371  Cycle Chemistry Improvement Program
Projects . o
TR-104422  Condensats Polishing Guidelines
Supplemental
Projects 3002009687 Descriptions of Past Research: Impacts of Cycling on Existing and Future Fossil Assets
Colaborstion 1021767 Comprenensive Cycle Chemistry Guidelines for Fossil Plants
Recommended
Reading List 1012208 Fosell Plant Cycle Chemistry Instrumentation and Control-State-of-Knowledge Assessment
Program Manager 3002003872 Layup for Cyciing Units: Requirements, Issues, and Concems — An EPRI White Paper
Stephen Shulder
Program Manager TR-111340  Proceedings: Werkshop on Corrosion of Steam Turbine Blading and Disks in the Phase Transition Zone
Phone: 704-595-2953
Fax 1001042 The Volatilty of Impurities in Water/Steam Cycles
Email: sshulder@epri.com
1004330 State-ol-Knowiedge on Deposition, Part 2: Assessment of Deposition Activity in Fossil Plant Units
1000457  Guidelines for Copper in Fossil Plants
3002006104  Field Guide: Inspection of Steam/Water Cycle Components from a Chemistry Perspective
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15-Mar-2006

16-hlay-2006

02-Mar-2017

21-Apr-1997

07-Dec-1896

28-Mar-2017

16-Dec-2011

22-Mar-2007

30-Apr-2014

17-Dec-1998

30-Aug-2001

08-Dec-2003

08-Nov-2000

22-Dec-2015

Technical Results

Technical Results

Technical Resuits

Technical Results

Technical Results

Technical Results
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¥ title

¥ title
fldID
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file_src
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& Types of Water Treatmm: X /' [ FSZEREE x|
&« C | ® localhost/site_epri/tblReport_add.aspx hd
TPRI ISR
| #B+&EHE:  [Operator Guide: Cycle Chemistry Volume 1: Once-T|
c h em La b $EebanmE: 3002006105 |
| #ESE RSO0 v EEE0T) | [Add type category |
| file_src | BmEEE REEEAEE |
HEER:
fEH: M. Caravaggio |
et BEE: [EE ]| | [Add type_member |
FERE:

(CREENAC=RRCN X |

The guide details the cycle chemistry
upsets that can be expected for three
different unit configurations: a
supercritical unit with once-through
oxygenated treatment, a conventional
drum boiler unit, and a combined cycle
heat recovery steam generator unit. It
is divided into three self-contained
volumes, each covering the main
chemistry concerns for one particular

Action as following...
3002006105_V1_OEV.pdf uploaded!
All added to DB successfully!
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TP RI Data Input
Fo type_category  [all ]
ChemLalb 5 type_member
: | Key Word: [ |
i | Order By: [abstract v|[asC v]

[ Save Result As Excel | [ search |

total 5 record matched!

title ) fldID type_category writer year_pub type_member
Operator Guide: Cycle Chemistry Volume 1: M.

Once-Through Oxygenated Treatment 3002006105 fsz#E(0T) Caravaggio s B
Operator Gwde.&iﬂ: e Chemistry Volume 2: = M. ——
Drum Unit ‘ 3002006105 57k&F(drum) Caravaggio 2015 2= EHE
Operator Guide: Cycle Chemistry Volume 3: 3002006105 @ﬁgﬁ‘i. d 5 2015 =1y
Combined Cycle Gas Turbine Unit Eﬁ%{g) s Caravaggio B
Comprehensive Cycle Chemistry Guidelines TEEIR

for Combined Cycle/Heat Recovery Steam 3002001381 (combined J. Mathews 2013 =ER
Generators (HRSGs) cycle)

Field Guide: Inspection of Steam/Water TEEIR

Cycle Components from a Chemistry 3002006104 (combined S. Shulder 2015 EERH
Perspective cycle)
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Cycle+Chemistry+Volume+2%3... ¢

r.aspx?title

C | ® localhost/site_epri/tbiReport_s

fZ2E:-Operator Guide: Cycle Chemistry Volume 2: Drum Unit

{E#&-M. Caravaggio

{82015
e

$BEE: The guide details the cycle chemistry upsets that can be expected for three different unit
configurations: a supercritical unit with once-through oxygenated treatment. a conventional drum boiler unit.
and a combined cycle heat recovery steam generator unit. It 1s divided into three self-contained volumes,
each covering the main chemistry concems for one particular configuration along with providing an at-a-
glance summary of the applicable chemistry parameters and an overview of conductivity concepts.

W O10.F 248 %0
Ao LBRFLER S amﬁ4j4ﬁl;ﬁé%’W?%ﬁ%Tﬁﬂi%%ﬁ
T AT FleA

[ . - - ’—, - s [ =
& Types of Water Treatr: X | [ DataSearch X Y [3 3002006105.V1 OEVy X § ¥ -

-

V.pdf v

002006105_V1

“~ C | ® localhost/site_epri/file_src/300

CI:E| ELECTRIC POWER
RESEARCH INSTITUTE

Operator Guide: Cycle Chemistry
Volume 1: Once-Through Oxygenated Treatment

Optimized for Electronic Viewing

B 1L #2745
9



3.3 % Si K HFAPPEE B

FOETRIR L 2 ek 3 R P - A WAPP REE RPN R A S

fg;iv‘)g Lo RPMARM IV & e = WA QLY 78 2 Android £ 8T
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"\

'* TechWater - [C\ap_android\TechWater] - [app] - ..\app\src\main\java\com\agar\techwater\MainActivity,java - An.. — =

File Edit View Navigate Code Analyze Refactor Build Run Tools VCS Window Help

DEHO ¢4 X0 QR ¢> ARapr /P B G GHE LS =L ? Q
"2 TechWater - [Japp ~ [“1src [ main * [1java 51 com = 21 agar =[] techwater - (€ MainActivity

e ! Android M ‘ @ = #- 1= [ activity mainxr @ Help improve Android Studio by sending usage statistics to Google >
L 3 app Please click I agree if you want to help make Android Studio better or I don't agree @)
& ) set otherwise. more... =
L= [ manifests . E - =
-

E;" AndroidManifest.xml

mWebView = (WebView) findViewById(R.id.webView);

[ java
[£3 com.agar.techwater

[£7 com.agar.techwater (androidTest)

= 7:Structure

[£7 com.agar.techwater (test) WebSettings webSettings = mWebView.getSettings();
[ assets webSettings.setJavaScriptEnabled(true);
[ires / ot
[ drawable
£ layout
[£3 mipmap
[ values 1

¥ (_ Gradle Scripts

& build.gradle (Project: TechWater)

@ Captures

Build Variants

@l pub]lc void onBackPressed() {
9 1f(mWebView.canGoBack()) {
mWebView. goBack();
} else {

# build.gradle (Module: app)

E 1
E 1

[ gradle-wrapper.properties (Gradle Version
5l proguard-rules.pro (ProGuard Rules for ap

[t gradle.properties (Project Properties) super.onBackPressed();

[BPOW ploipuy

& settings.gradle (Project Settings)

- 2: Favorites

v

[:i local.properties (SDK Location) }
=»TODO ' 6: Android Monitor /= 0: Messages B Terminal Event Log [£] Gradle Console

Gradle build finished in 95 697ms (6 minutes aga) 31:35 CRLFs UTF-8+ Context: <no context> ()

=

B 12.Android Studio 2.2 v 7 & &
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4

% Java #2538 - B A
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4 3E Destiny

4 5B src
4 [ com.agar.destiny - p—
» [ Konjava public void@ﬁw v)
b ] MainActivityjav {
D A //edYear

b [1) Personjava
b [4) Starjava od
4 9_—? gen [Generated Java Files]
4 i} com.agar.destiny
b [4] BuildConfig java

EditText edYear = (EditText)findViewById(R.id.edYear);
m_strYear = edYear.geyText().toString();

/ ladMant+h

Spinner spnHour = (Spinner)findviewById(R.id.spnHour);
rHour = String.valueOf(spnHour.getSelectedItemId());

> @ 'Rjava ing.valueOf (m_spnHour.getSelectedItemId()));//index
> =) Android 4.2.2 8og . valueOf (m_spnHour.getSelectedItem()));//text
p = Android Dependencies -
& cspinne- SPiNNEr!
& 1 button! android: id="@+id/spnHour"
£ ";Ij _m android:layout_width="wrap_content”

b & libs <B“tt°; 1d:1d="6+1d/btnGo" android:layout_height="wrap_content"
a android:id="@+i nGo el dsartitasa® isgal=
45> Tes . Ul android: layout width="1p2dp" android:entries="@array/array_hour" />

b (= drawable-hdpi android:layout_height=Jwrap_content”

android:onClick="btnGoClicked"
android:text="@string/title_start" />

(= drawable-ldpi
b (= drawable-mdpi

<string-array name="array_hour">
<item>23_1,zs</item>

I (= drawable-xhdpi \ <item>1_3,=z3s</item>
b (& drawable-xxhdpi <item>3_S,ms</item>
a <?xml version="1.08" encoding="utf-4"?> <item>5_7,=s</item>
4 §= layout : = -
) — i <resources> <Kitem>7_9,sm</item>

£ activity_main.xml <item>9_11,=m</item>
b 4= menu <string name="app name">Desgfiny</string> <item>11_13,&s3</item>
4 §= values da <string name="action_setylngs">Settings</string>|<item>13_15,&ss</item>

i dimens.xml
i strings.xm

<string name="hst
<string name

pae</string>

d">Hello world!</string>

<item>1S5_17,es3</item>
<item>17_19,ms</item>
<item>19_21,=::3</item>

</resources> <item>21_23,z=s</item>

</string-array>

£ stylesxml

Bl 13.Android #2.5% 2 /i & ¥ i+ B %

Android #%5% 2. B8 K 40T Bl #7+ 0 A & & AndroidManifest. xml i& @ 4% -
H g

7~

.

e AT ERE L R

11



o
&S

[}
&

[# Package Explorer |[ 5 Destiny Manifest 52 la stnngsxml
\

4 ',9 Destiny | &

43 st - =
A (Generated Java Filas package- com:agar.desttny
W GO fInneraea Jave e android:versionCode="1"
, B Android 4.22 android:versionName="1,8" >
=\, Android Dependencies 2
a <uses-sdk
‘"':; a?sets android:minSdkvVersion="8"
if-’ bin android:targetSdkversion="17" />
&= libs
4 f:., res <application

(& drawable-hdpi
(= drawable-Idpi

| m MainActivity java

<?xml version="1.8" encodmg- “utf-8"?>
= <manifest xmlns:android="http://schemas.android.

android:allowBackup="true"”
android icon= "pdrawab{.e/ic Launcher”

“android. intent.action.MAIN"

»

1] Poetjava

com/apk/res/android”

zipalign apk before distribution
->RK on project. Android tools.
Export Sign App. Pkg.
->pw=1234agarsoft

->keystore file=destiny.key
signed w/private key

>

android:name="com.agar.Yestiny.MainActivity"

>

/>

="android. intent. category. LAUNCHER"

title

{55 25 with BlueStacks
*DDMS, V.Reset adb:

4 > drawable-mdpi e= @styLe/AppT eme "
# ic_launcher.png
4 (= drawable-xhdpi android:label="@strin name "™
@string/bpp_
¥ ic_launcher.pn = <intent-filter>
4 = drawable-xxhdpi <action android:nam
#® ic_launcher.png A
" <category android:na
i layout </intent-filter>
I §= menu </activity>
> 15-, values </apps
> i vmhame-onilcp </manifest> o
= values-sw720dp-land )
b 5= values-vll
= values-vi4
£ AndroidManifest.xml| <
e drawable-1dpi (120 dpi, Low density screen) - 36px X 36pX
e drawable-mdpi (160 dpi, Medium density screen) - 48px x 48px
* drawable-hdpi (240 dpi, High density screen) - T2pX x 7T2px
e drawable-xhdpi (320 dp/, Extra-high density screen) - 96px x 96px

B 14. Android #%;%

Flo il F o e d AN KER > MO XML K T4 T

T &% WebView iz B it s % UF R < 2

<?xml version="1.0" encoding="utf-8"?>

2 FERER

N

T

#*Run/Debug Config., tab Target,
Always pr ompl to pick device

J,( A 1[’}3& (IL

*File/Switch Workspace

o] 5 [ FHFAE 1 java file

*File/Import.../General, File System

<LinearLayout xmlns:android="http://schemas. android. com/apk/res/android"

android:layout_width="fill_parent"
android: layout_height="fill_parent"
android:id="@+id/mainLayout"

android:orientation="vertical"

<NebView
android:id="@+id/webView"
android:layout_width="match_parent"
android: layout_height="0dp"
android:layout_weight="1" />

</LinearLayout>

12




: o - op o] T o = g 4 - 2N . _\ ATy
Android #23% 2. & % K3 4e o Blorr o A G HER 2 RN DTRD N F R
7 w2 12 > _\ . P . 2 - Vb =7 3 4= 7 s
s AL it
Bz N AR Y Ee- BEw P VEFG I
” TechWater - [C:\ap_android\TechWater] - [app] - ..\app\src\main\res\layout\activity_mainxml - Android Studio 2.2.2 - oKl
File Edit View Navigate Code Analyze Refactor Build Run Tools VCS Window Help
ODRHO «#» X0 AR ¢> SEap-/PBBGGeE L 8 L ? Q
i TechWater [japp [isrc [imain Cires [ layout B activity_mainxml
§ i Android - @5 #- 1= B activity_mainxml x (€ MyAppWebViewClientjava X | (©) MainActivityjava x | [&] ic_launcher.png X | ' AndroidManifestxml x | & app x @
e i app | Palette o % - B3 § O+ ONexusa~ m25~ (PappTheme @language~ [~ Properties e 2
) v [ manifests i ehVi | &
“ & AndroidManifestxmi DWIfjge‘s ' = G @@= w o P webView |®
= & A0 TextView layout_ width | match_parent
% Cijava ok Button .
2 » [EJ com.agar.techwater ToggleButton layout_height | 0dp
§ E2 com.agar.techwater (androidTest [+/] CheckBox
] TechWater
s [£1 com.agar.techwater (test | @ RadioButton
> I3 s
L assets Av CheckedTextView
4 v Cares * Spinner
g [ drawable
3 == ProgressBar (Large)
Y 1 layout
® A . == ProgressBar
@ activity_mainxml
” == ProgressBar (Small)
Emipmip P Bar (Horizontal)
> Evatiee Sroi;ess ar (Horizonta
0
& Gradle Scripts AEK AL
e e Component Tree
g o oulcg e v [ mainLayout (LinearLayou
5 @ build.gradle (Modul .
< & ) ) | @ webView
o [ gradle-wrapper.properties (Gradle Version I
a [) proguard-rules.pro (Prc
& =
[4h gradle.properties (Proje [
(& settings.gradle (Project S | )3’.
% [4h local.properties (SDK Locatior | g
S View all properties * |
A |g
* Design | Text 2
BTODO ' 6: Android Monitor # 0:Messages  [@ Terminal Eventlog  [¥]Gradle Console
[Z] Gradle build finished in 95 697ms (22 minutes ago) ext ]
1 =\ - 2 21 ] =\
B 15. Android #2;% 2. % & % 3*(Design #3%)
~ TechWater - [C\ap_android\TechWater] - [app] - ..\app\src\main\res\layout\activity_mainxml - Android Studio 2.2.2 - a “
File Edit View Navigate Code Analyze Refactor Build Run Tools VCS Window Help
DHO «#4 X000 QAR ¢ SBp- /P BB GGE L 8 2 L ? Q
"3 TechWater ' [japp ' [isrc [Imain  Cres [ layout & activity_mainxmi
4 if§ Android 5 @ 5 % I | [@ activity_mainxml x | (€) MyAppWebViewClientjava x | (© MainActivityjava x | [a] ic_launcherpng x '@ AndroidManifestxml x | (& app x >
‘s v Ciapp 2
o .
: [ manifests <7%ml version="1.0" encoding="utf-8" 2> v %
& & AndroidManifestxml c <LinearLayout xmins:android="http://schemas.android.com/apk/res/android” N
[ java android:layout_width="fill_parent" g
% 57 com.agar.techwater android-layout_height="fill_parent" z
‘% [3 com.agar.techwater (androidTest) android:id="@ +id/mainl ayout™ 2
~ - androd:orientation="vertical” >
v [£1 com.agar.techwater (test
Ca assets <WebView
i} Cares android:id="@ +1d/webView"
§ 1 drawable android:layout_width="match parent"
® 1 layout android:layout_height="0dp"
@ activity_mainxmi android:layout_weight="1" />
1 mipmap
E1 values </ .inearLayout>
Gradle Scripts
2 (& build.gradle (P
g (2 build.gradle (
§ l:n gradle-wrapper.properties (Grad 1)
2 [2) proguard-rules.pro (ProGuard Rules for app
" l:hgradle.propemfs Project Propert »
P ? settings,gradr\e P g g.
- [3h local properties (SDK Location s
£ g
Gt [=%
* Design| Text =
BTODO # 6: Android Monitor # 0:Messages  [@ Terminal Event Log [¥] Gradle Console
[0 Gradle build finished in 95 697ms (24 minutes ago) 151 CRLF: ntext: <r 2 8

B 16. Android #2;% 2. & & % 3+ (Text #-5%)
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MainActivity. java s :8fB4c™ 917 > H P 34 & et iy e afedn 2 F

S RS (PR A R

package com. agar. techwater;

import android. support. v7. app. AppCompatActivity;
import android. os. Bundle;

import android. webkit. WebSettings;

import android. webkit. WebView;

public class MainActivity extends AppCompatActivity {

private WebView mWebView;

@0verride
protected void onCreate(Bundle savedInstanceState) {
super. onCreate(savedInstanceState);

setContentView(R. layout. activity_main);

mWebView = (WebView) findViewById(R. id. webView);

// Stop local links and redirects from opening in browser instead of WebView
mWebView. setWebViewClient(new MyAppWebViewClient());

// Enable Javascript

WebSettings webSettings = mWebView. getSettings();

webSettings. setJavaScriptEnabled(true);

//load remote html

//mWebView. loadUrl("http://beta. html5test. com/" );

//load local html

mWebView. loadUr1("http:///agarsoft. 000webhostapp. com/techwater/index. html");

@verride
public void onBackPressed() {
if(mWebView. canGoBack()) {
mWebView. goBack();
} else {

super. onBackPressed();

14



}
MyAppWebViewClient. java 724 = 4o ™ Bl #7577 > Pk eni & % 2 A0 § @ *
R I I R a Rat A - S T A

1. Right-click the package name of your app and select New > Java Class

v Msrc import android.view.LayoutInfl
""" import android.view.Menu;

v Dimain import android.view.Menultem;
v Cljava import android.view.View;

¥ Blco ? 2 | android.view.ViewGrouo;

- s oa fana ‘X\Cut 8X . b bl i€

File Edit View Navigate Code Analyze Refactor Build Run Iools VCS Window Help

o,

DD ¢» XD QR ¢ AGap /P S GERLEE L ?
"4 TechWater - "japp = ["1src 1 main » ["1java » [©1com  [£7 agar = [£1 techwater » (€ MyAppWebViewClient
1 Android - ‘ @ = | %~ 1< | & activity_mainxml x | (© MyAppWebViewClientjava x ‘ (©) MainActivity.java x ‘
v [iapp package com.agar.techwater:
v [ manifests
a AndroidManifestxml import android.webkit.WebViewClient;
v [java 2
+ [21 com.agar.techwater
© & MainActivity
© % MyAppWebViewClient
» [ com.agar.techwater (androidTest)

4
yn

s|pein (5

I public class MyAppWebViewClient extends WebViewClient {
}

tﬁ 7:Structure

» [21 com.agar.techwater (test)
[ assets
v [ares
[=1 drawable
v [ layout
E activity_mainxml

@ Captures
v

» [ mipmap
» [27 values
v (& Gradle Scripts
© build.gradle (Project: TechWater)
(& build.gradle (Module: app)
[—.". gradle-wrapper.properties (Gradle Version)

ik Build Variants
E [

[PPON ploIpuY

* 2:Favorites

a proguard-rules.pro (ProGuard Rules for app)
==TODO 1§ 6: Android Monitor |=/0: Messages [&] Terminal 7 Event Log [=] Gradle Console
Gradle build finished in 9s 697ms (today £5 10:13) 514 CRLFs UTF-8¢ Context: <no context> B @

(]

B 17.MyAppWebViewClient. java =14 = & (T[]
AndroidManifest. xml 73K T 4 #1777

<?xml version="1.0" encoding="utf-8"?>
<manifest xmlns:android="http://schemas. android. com/apk/res/android"

package="com. agar. techwater">

<application
android:al lowBackup="true"
android:icon="@mipmap/ic_launcher"
android:label="@string/app_name"

android:supportsRtl="true"
15



android: theme="@style/AppTheme" >
<activity android:name=".MainActivity">
<intent-filter>

<action android:name="android. intent. action. MAIN" />

<category android:name="android. intent. category. LAUNCHER" />
</intent-filter>
<{/activity>
</application>
<uses-permission android:name="android. permission. INTERNET" />
<uses-permission android:name="android. permission. ACCESS_NETWORK_STATE" />
</manifest>
MY EE R AT TR 0 A A AR P RN
PRz oru B N m A2 BN R TR
RK app/New/Folder/Assets Folder, main

TechWater app = '* build.gradle

" Android v D = | B I-
T app
o .
= manifests
» .
java
&+ assets

L
2 css
= ‘
# images
= .

| 01Prep.htm
il il 89all.htm
“% h| cycle_standard.htm
;; h| ezPen.htm

h| flash steam.htm

il ic_launcher.png

h| index.html

il online_analysis.htm
g i online_analysis2.htm
= h| oxygenated.htm
2 i polisher.ntm
E_:‘f il polisher2.htm
IHI

| TOCi.htm
" | usc.htm
io]
= & res
Q

16



HEER T BT 0 Fl A AT mobile jQuery e | oot i aru H B
M NS R A 0 2 R A KASLHATEAL 0 P B A RS A
Tl e Rk s S RE AT s e SRR RS KBRS A
LEPILE AT L RPN G ARV R R MR R T
EErFTRT o

@ (G S Oe e

TechWater TechWater

PSR

B KE R
B EKEAH
BRAE RAEAOK FTREE

o BRIk EER

® SBEHHIBUK (cascading blow...
RSAP 3R

BEBARRER BRI SR

TocETOoCi Z &5t

RGKINFEE
PIEFSEH

FGD#87KpH

FGDEI/KEE IR

!#‘J Powered by ‘g“ 000webhost Powered by .g" 000webhost

B 19.APP techwater 34 7 % o

3.4 it T w T T

LFIF L FE ARG REKFT RO Z AR LR £
PP R ARG ARE R o BTN A S F IR A TR

Pid o @ kTR R AR L £ B 1D T TR
ok g2 90% 0 SRR B b Bowoook s d 45% 0 @

W A F P inch'456’u103105ﬁ»fﬁ1q1kzkafpg s TP

ATt RE N 183, 186 ¥/ &£ -7 R REFIFHHF L FA T LT T
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2B EPRICER T 4 415 ¢)  EPRI & fur B 542 5 T4
8 & * 2 (CASCADING BLOWDOWN) X iz | 240 % o2 S F R * 242 R o @
BTSSR S T A R ATEE AT IR 2 K3 0 RAAT RS
ok 2w e Mo T B AT 0 2 AR A £ 2 APk 2w et e
TR BNARTREF RV IARS FAH O FAEAY AR RS- A
B R AARERFRANYRFREFA S PP RIP L FT v S
Wk 2wz o @ HIgdpacy o

(O EF % &-5d 45%% = 1 90% -

(ZOwfeziv#an > VR AP+ 90.0325%

Original cascadmg
blowdown e Howdown ; ---------- )
atmo phere(A) i steam
steam i
drum drum flash
other tank
blowdown
to
atmosphere(B)
steam —
Blowdown exchanger ‘ water
from
gas turbine heat P;‘eat
exchanger Blowdown exchanger
from
gas turbine heat
exchanger

B 20. 47 RS F 2k 2w TR

o= TRE Y g EPRI = = & 7(Steve, Michael, Shoulder)it# » i FiEik
I/'; [Xd Je T n e IP ""V)I’}\ ;}3{-/” R LP M rl"-:]:‘_ flaSh tank ’ '&Vll'b ',% Ei}g‘( rﬂ"ﬁ
. BRFRF epededamprig > P awr e kv g3t [P P o

2 ?{;ﬂ\ﬁ{% » rriE A A B
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Original N cascading
blowdown - e T T —
atmogphere(A) steam
steam
drum drum flash
other — tank
blowdown |
to T w 1 .
atmosphere(B) . water steam/!
steam hisat | blowdown
Blowdown exchanger condenser | ‘ water
from  —— -
gas turbine heat | T T heat
exchanger TR —— exchanger
from
gas turbine heat
exchanger

B 21, AF TR

4.Dow Chemical %% ¥

4.1 "RELELK R
SRR K 22 A A R
BT BN R &

ERF T

L& R T B

Chemical 2

-l

Aok 2w e 2 (EPRI & a2 3k)

22T i JE A2 R
Eoghe i Ao KR e R F FIE P R 4
BBk L AJEALR o R EIREEFEA C T
ﬁ’%T@%ﬁWﬁﬁﬁ%$?ﬁﬁ&£ﬁﬂiéﬁﬁﬁ°ﬂéﬁ
» B LR A e AR R AT

7 AR E %
=Y e Dow

Bl 2 kg

Bk g r 3 2 gk oA

- - )X

gmi@ PRt AL AL
crubber Equalization Softening/ AL (RT3%)
basin Partial softening Softening resin

(optional)

B :

S [EMerimacke[~, MayorE]”, &EX
j] FIENELES 78], ch Bl S
.

k2.
LR, JbAWLERRT

e AR 1
- B |-z

Rl 22. Bpifo R BB AR 2 & fEE I [

BELE3:
- o [ Al S
- Ed_mm L zwo
BEERA:
o E b e R,
T E R R
RO UHPRO
> Ed-mm mm 2o
BELR5
RO UHPRO
- Em W | zo
X fL § :|
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B TR RS T BT BRI AR Y ke
SR kEARt o BSE R FF s s kR P
2§ 0 Aquatech & TF o sl A A & & L R A BN 0 B FCH AL

AR BT o

Table 1: List of power plants d
property of/foperator

No. | Power Plant name

Fusina

Enel Produzione S.p.A.

Torrevaldaliga Nord

Enel Produzione S.p.A.

Sulcis

Enel Produzione S.p.A.

NiojaldiwiNn =

Aquatech International
Aquatech International
Aquatech International

La Spezia Enel Produzione S.p.A. Aquatech International
Brindisi Sud Enel Produzione S.p.A. Aquatech International
Wonfalcone A2A SpA. Veolia HPD
Brindisi Nord Edipower S.p.A.
Aquatech’s SEC process
US EPA, AR-1217 Water
Evaporation v Saiikisn Distillate
1.975 MW (1 X 165 MW + 1 x 170 MW + 2 x 320 MW) - 70 m3/h e T sabide T
2. 1980 MW (3 x 660 MW) - 50 m3/h o i (- l l o
3.585 MW (1 x 345 MW fluidized bed boiler + 1 x 240 MW witee £eh D | Sowdown|  Neytralization i Feagapition
convemionél boiler) - 45 m3/h _,l - H —— l- L — S
4.1300 MW (1 x 600 MW coal-fired power + 2 x 350 MWe gas-

fired combined cycle) — 30 m3/h Gypsum S
5. 2640 MW(4 x 660 MW) — 80 m3/h

Salts to
Disposal

W23 &% 4004 R R B AR (A DA g )

PR L E R R FRARR AT BlOTT 0 B E B RN Y 5% (RO el

%38 (FO) % it (7 RS e » WAL AB/e & $10 i Renie » 1k 5 5 o -

Ca0
Na,CO,

Fortilife XC-70
75% recovery

Amberlite™
IRC 83

S Product
Wastewater SIIREN. it
pH: 8.5-10 ;
TDS:27600 mg/L Brine water
Hardness: 100
mall FO System

Bl 24 ¢ B % 0 5 AL F AR (B D[S ]

A NP Gk B AT 2 B 4o BlOrA 0 AR A r (R
20



BT S A

N

Mo FEH T X AFH AL R T * F oo

Anti-scalent
= NF

o B el - l Permeate 2" RO Permeate
3 —
‘ . — S % 2RO Concentrate
Softening Sand filter UF
= 99+% divalent rejection

IMMF
Ca 1.58
o i while avoiding scaling
Na 3607
80, 1332 NF Concentrate

Ca 1185 = Can further concentrate in RO
Mg 1860
Na 181
S0, 1378
Cl 5305 cl 5720 Ca 3.88
Original feed: Aftor softening: Mg | 099 NF Permeate Rej
NaCl, CaS0,, NaCl, Na,SO, Na 5635 Ca 068 | 825%
MgSO0,, CaCl,... S0, 4699 Mg 013 | 86.9%
¢l 5330 Na 3416 | 394%
NF Concentrate: S0, 21 | 996%
NaCl, Na,S0; cl | 6327 | -187%

NF permeate:
NaCl (purity > 98.5%)

Bl 25, ifA BN emp ik B ka2 v (15 1 4]

B (ZLD) A K AR AT B 20 & AL R G heT BT 0 X AL B B Y S ES
Soh B0 FLH Bdeie § Rk sk R B S A2 ML
mm*@m : & HEM 21

) I

E € ' Boil

U“; \E = Pri RO & Secondary RO | AR

g < ey | Kbk R BIE '

S K DR EE : !

S 4

cE : |

@ * i

SE | |

S [B] : ,\ 2 1

R v 10 s % Wl

¢ E AR
1
|

0 Water Recovery (%) 70 9 00
Bl (%)
2000 TDS (ppm) 6,666 40,000 200,000

B 26. F # 3% (ZLD) Bt K e AR 20 2 &L ji

21
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% BRI ER K R P A2 B (MVR)#8E S 7 AR {7k v jT 2 R HE & 40 oD
Bt o L AR R AT BT o F B ERARFFERCAY 2 G 0 S ERKET
BELTRMFAEFERAN > WL REI R a LANEL DRFEREHT FL R

HAE G Jlr R T AR E Ra R AR RE S a R R

EH P ene §F LA T & 5 BT (sensible heat storage) -~ #
#it #275 (latent heat storage) £ #.i* & it #%5 (thermochemical energy
storage) c BE A TR EREERAEAZ VAP UERTEARER TR
2 BRGSO AR B - X LG AP L B A K (phase change
material » PCM)

BT S
(FGD)
/0%
FGD = (-1 I
FrE2E) (a2
- —— 0 (FrHER{E)

(i AREE

Bl 27. s Fi sk R g2 A2 B (MVR)
4.2 ek R HE ST P
PSR AL B fRACK B R ORIENE A T R BT RS K 4o

MR 2 E% Ao g BEIF P 40T L BLATT 0 4 ﬁf‘u—‘i}_\i M

1. "keniv § 2 4 % = (chemistry)?

2. Z#i# F 5 @ (evaporation rate)?
3. ke SR L i (pretreatment)?
4

. R HEE T B4 5 @ (space issues)?

22



L2 B et 5 @ (specifications)?

v

5
6. i RPEF 4] 5 # (energy limitations)?
7. g 5 4] 5 @ (budget limitations)?

E & g+ & & (Key Ionic Components)4r™ #f7¢ » % A% Efei2 05 M > {
TEPEfrA REBREHET M -

. Ca(Calcium)

. Na (Sodium)

. Mg (Magnesium)
. Cl (Chloride)
. S04 (Sulfates)

. Silica

. Ammonia

. Boron (for FGD)
4F(Calcium)

l. & C 403 %33R %

— 4}3 >k B A EL

BT

2. % R gt

- R

- AT

PR AT foRi iR 4T 53 fB R ¢ IR AR M 4o v S

4 (Sodium)

L wR ARG EA 04 F
2. NaCl tik &t 2896/ § ) % & -
3.7 * LBk g g kR

L LW/

S S
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— 5 BPE it kb A e

P ik 41 (CaS04)

« A5 CaSO04 P4t % 35 3

SRS p) R I L AR E R re
cfro F VR EITK

C KRR

« $ BPE R 3 4

PERCENT SOLUBILITY IN WATER

70 e e

60

50

40

7| po e

20

[ P
Calcium Carbonate  Calcium Sulfate Sodium Chloride Sodium Sulfate N ium Sulfate ium Chloride  Calcium Chloride

NalL NaoSo, T148% Mg, Cal,
B 28. & fade frenip fR

o:gfL'{;
I T TR T
- 7‘2;’/%;:_

s

A pH7 P % 150-200 ppm
~ 7 2B DH o e @ B 4
o UK
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- B Ee g AR R K

% (Ammonia)+f=#%(Boron)
1.4 & fomakim o
2. feRmg LW B HH » EfrFE A - AEN -
3. A ehE Bt A feen T i
NH3 + H+ = NH4+
H2B03- + H+ = H3B0O3
4. T 7o pH #& = 4p B

o
A

|
09 i :
sl Ammonium, NH,* / Ammonia, NH,
§or 1‘ :
€ | N
gos 4 . Volatility
uw | Curve
gos 1
g 04 { .
& | : &
Gos ‘I —
; - .
0.2 4 ; H,BO;
Q.1 ‘, \ ’_")As i
0.0 + - : o7 4
o 2 4 ¢ s 0 goa Volatility Curve
pH -
Sos
]
S04
@
303 4
02 4
0.1
) =,
0 2 4 3 8
pH

® 29. % (Ammonia)f=#=(Boron) 7T 7]

I FBOR AL BlAert T AT

FP48 1:/%2ke0t 2 (Boiling Point Elevation, BPE)

c RGOS T T3 BARAMORRERERFERT A A -

L]
e

ok B en R R ARG A g2 F (BPE)
»— ARG B R P BPESEF TDS ek R4 A b A o
- R T FIREH BPE & TRk -
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12
EIR Iy £ sal
s B Lingies A
- a4t CaCO3
- Frpadr CaS04

- 2§ R Si02

“3}‘1«

o e e
- AT iPe s

2L

Yo B oy e
LI Rk e

&
1. Threshold: #:iEFr4|# & 1% 4

:}‘»’Pﬁ:lJE%l—]jg\; ) BBB ,Egﬁj“‘é’:‘f?’ﬁ 3 Bb 23 %
2. Crystal growth

#](Scaling Control) -

3. Crystal distortion:
)

7% B 2 (Evaporator Foaming) % - 7
c RFAE LG

4. Dispersancy( 4

TH o FL A 8

T e

£ Bhews g b o#

® SR 4 T

4 el R F R 6

«

& BT
PR IR R < KA = >

’é$%ﬁ‘§%%%ﬁmﬁ%°

1% B2 enht A

R R RAIE )

. .}i;ér,\ P "‘%F‘J'&L"‘XT % BE 57T
- JriE FT e P eie ;R ES (carry-over) (£ ¥
- B R Y Fengak

B 30. &%
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B A% BR Y end 8 5% 2 P (Rules of Thumb)
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