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ABSTRACT

To improve maintenance activities for existing process control using a 4-20 mA current

loops, diagnostic functions to check device health are required. This cooperative education

project aims at presenting a design and implementation of experimental set, which consists of

HART-based plant model, analog-input/output data acquisition (DAQ) module, and data

processing and display unit, to demonstrate diagnostic functions using machine learning

predictive models in Python. Moreover, the LabVIEW is utilized for signal conditioning of DAQ

outputs and for creating graphic displays. Two faults occurring in flow transmitter (plugged

impulse line and abnormal instrument reading) are defined as the examples to verify the

proposed system workability. Experimental results confirm that the interested instrument faults

can be detected and analyzed in online and real time.

Keywords : Instrument, 4-20 mA, Predictive Model, LabVIEW, Python
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: Acquisition . /
signals €—— > Analysis » Presentation
and Controls

5UN 2.3 viann1svinau

Data Acquisition Card %39 DAQ Card @ 910 u2935v 9117 SU&yeurauainateuen

(euaenviseRinea) L lUdn1sUsvaanaveiy



2.4 Smart Online Fault Analysis (SmartOFA)
FonAwIsnTIITuRaLITAdaANuRinUNALuUS talnleeulatvesuSEnsre e AIngsuLay

Fautnge 91 ldsmmsleseiaznisaanisaliuglunsiseuiveunsesinsuas

Uaygndseivgmviuadonionanufiiaiisaruamisalumsieiiethsednviaiesdng uas

SmartOFA saumeliananediudslunisasauuudiassadfuaznisiiudsednsam
= v = o A o 1% v a o o @ v

nsiseuzveuAIesdnsiiovAuilateyalsdnveaiasdnsuaznszuaums lneasiens
913UuUUvRIRUeslnednlld a1unTaszysduuuaudaUnfnassyyinaudunaIves
gunsalfididunededlunisidsunlamsazass anduhldgmssudunsiuiugwazsing
Wondludgyniaiosdnsuaznszuiunisluseezusn vanandnsneinsalarmiiwazinade
Uguseivgdaaior SmartOFA darwaiuisalunisidedoanmgfuiasawestigmaii
Anunfiudavivgmsaiuaganninlsudvengnisldnunndeegvennsesdnsudazinientn

WUUBUIN DS USDIANULU DR 0U0INTZUIUNISTHER

2.5 Impulse Line Plug
N13ATITUA Y IUAIUAULAENIAUAUA Y (Differential Pressure) Inedeyaianing
AUATULSIA UGS (HP) uazdulssdun (LP) aunsassulaindnisanduiindulunginssud

wanANIueanly

5 Clogged
Both Lines Open HP Line Clogges

AR 8
3 e oP \./\\/ \/ \: g

Both Lines Clogged

DP

UM 2.4 nsmlAIANAULANA1Y impulse line plug



2.6 nwlUsunsy Python

awldsunsu Python Aenwlusunsumeuiaimeiszsiuge Tnsgnesnuuusnlmdunim

sal 1

aAsuANo U lnudnmududeursdassasinarliensalvesniwieaniy ludiuvesnisulad

U] '
v v

goidamsndouliidunwiaios Python fnisviauuuy Interpreter Aoidunsuiaynedail
avusain ieteurihgmireUssnanalimeufinmedhaumuiisndoms yenantuniw
Tsunsu Python feanansathluldlunis@eulusunsulavmainuaisyseian Imalﬂlﬁﬁwﬁmagjﬁawu
yzmalamanilaGeneral-purpose language) 3wilitimsunluldfuunsvaslunaisesdns

Ingjsedulan 1w Goosle, YouTube, Instagram, Dropbox wag NASA 1y

2.7 Specification of Transmitter

2.7.1 Flow Transmitter
- Tag name : FT-001
- Manufacturer : Rosemount
- Model Name : 300S1SSK1M5T1
- Serial Number : 02018544
- Input Range : 0-300 mmH20
- Output Range : 4-20 mA
- Criteria : +/- 1% of Span
- Transfer Function : Linear
- Low cut mode : -
- Burn Out : Low
- AO Lower Limit : 3.6mA
- AO Upper Limit : 21.5 mA

- Damping : 1 sec
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2.7.2 Temperature Transmitter
- Tag name : TT-001
- Manufacturer : Yokogawa
- Model Name : YTA110 EA2DD/A/KU2
- Serial Number : C2BB07180 549
- Input Range : 0-100 DegreeCelcius
- Output Range : 4-20 mA
- Criteria : +/- 1% of Span
- Transfer Function : Linear
- Low cut mode : Linear
- Burn Out : Low
- AO Lower Limit : 3.6mA
- AO Upper Limit : 21.5 mA
- Damping : 1 sec
2.7.3 Temperature Transmitter
- Tag name : TT-002
- Manufacturer : Yokogawa
- Model Name : YTA110 EA2DD/A/KU2
- Serial Number : C2B402894 514
- Input Range : 0-100 DegreeCelcius
- Output Range : 4-20 mA
- Criteria : +/- 1% of Span
- Transfer Function : Linear

- Low cut mode : Linear

il



- Burn Out : Low
- AO Lower Limit : 3.6mA
- AO Upper Limit : 21.5 mA
- Damping : 2 sec
2.7.4 Differential Pressure Transmitter
- Tag name : DPT-001
- Manufacturer : Yokogawa
- Model Name : EJA 110A-EMS4B-27DD/KU/X1/A/D4/M11
- Serial Number : 91K531483
- Input Range : 0-1 Bar
- Output Range : 4-20 mA
- Criteria : +/- 1% of Span
- Transfer Function : Linear
- Low cut mode : Linear
- Burn Out : High
- AO Lower Limit : -5%
- AO Upper Limit : 110%
- Damping : 2 sec
2.7.5 Pressure Transmitter
- Tag name : PT-002
- Manufacturer : Yokogawa
- Model Name : EJA430A EAS4B-27DD/KU2/A/D4
- Serial Number : 91KA33734

- Input Range : 0-2 Bar

12



- Output Range : 4-20 mA
- Criteria : +/- 1% of Span
- Transfer Function : Linear
- Low cut mode : 10%
- Burn Out : High
- AO Lower Limit : -5%
- AO Upper Limit : 110%
- Damping : 2 sec

2.7.6 Pressure Transmitter
- Tag name : PT-003
- Manufacturer : Yokogawa
- Model Name : EJX430A-EASAG-717DD/KU22/D4/X2/A/M11
- Serial Number : 91P728952 428
- Input Range : 0-2 Bar
- Output Range : 4-20 mA
- Criteria : +/- 1% of Span
- Transfer Function : Linear
- Low cut mode : 10%
- Burn Out : High
- AO Lower Limit : 3.6 mA
- AO Upper Limit : 21.6 mA

- Damping : 2 sec

15



2.7.7 Pressure Transmitter
- Tag name : PT-004
- Manufacturer : Rosemount
- Model Name : 300S1AAKIM5T1
- Serial Number : 01943734
- Input Range : 0-2 Bar
- Output Range : 4-20 mA
- Criteria : +/- 1% of Span
- Transfer Function : Linear
- Low cut mode : 10%
- Burn Out : High
- AO Lower Limit : 3.8 mA
- AO Upper Limit : 20.5 mA

- Damping : 0.4 sec

14
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3.1 Na171"

Tasan1511n1514 Machine Learing unuszgndld druvessiurenwisazidunisdeu
TUsunsuiiieidenlddanesfiusing q uarUszanamasulusunsy Python tneldlusunss LabVIEW
Gudrundnlumsvieutmuslagldudinsiauesendu 2 dawldud druveseriauriuavdau

Yp3wanALng
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1) sruenansiignfuienveddsida
- Detection of Plugged Impulse Lines Using Statical Process Monitoring
Technology
- Application of fault monitoring and diagnostic techniques and their
challenges in petrochemical industries
- On-line Monitoring and Calibration Techniques in Nuclear Power Plants
- On-line Monitoring for equipment condition Assessment
- On-line Monitoring-Prognostic and Health Management for Nuclear Power
Plant
2) lawdsnsviauesnifu 2 daldundiueniaiasuaseenduas
3) Sammdmunuuaznsuadaineslildldanlsuiiowisuthuvheuazenn

waglaau

JUT 3.2 Mdmnuauwasnsvalnmesnlulaly

4) ¥N1539U5U2UU (re-engineering) lnasanAwisvoamnediu Engineering Calculation
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6 O L b (A KRR

o % 2l

:

] !ﬁ;l"n
s
1

gﬂﬁ 3.3 N115%1 Re-Engineering

5) vinmsaauiieuaunsalinlug

- gunIalinAI1uAL (Pressure Transmitter) 713U 2 7 @outileudl 0-2 bar
feyyo 4-20 mA

- gunInlingaungil (Temperature Transmitter) 1U2U 2 613 @oULiudl 0-100
pIALTALTYE AdeyyIad 4-20 mA

- gunsalingnsinsivia (Flow Transmitter) 9112w 1 617 aauiud 0-2500
liadlunsundsdyg 1o 4-20 mA

- gunsalinnan19aIussAu (Differential Pressure Transmitter) §1Wau 1 67 @oU
\Weud 0-1 bar d@deyeyiau 4-20 mA

- gunsalinAauge (Level Transmitter) 31u3u 1 73 @oULfisun 0-100% &

feyye 4-20 mA
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5U# 3.4 nszUIuNsaeuLTiBy

6) \danniinduwasa v iweuseseninseeuinesiardyninainaiguen

fimsieusanu Port USB 2.0 (N19230, NI9203, NI9265)

UM 3.5 M3indumosine

7) 9% P&ID Diagram waz 3D Layout

8) Bill of Material uay AnRoAUgSUMULA od WY ANAARILATABITIBaZIE BALAY

a4 Bill of Material 1WA uss 2 u5¥n 16 LA DSP Engineering and Service Co.,Ltd. Wag NPK

Innovation Company Limited.

Y
va

9) vhmsiSeuiiiausimanluauesimvesiumen teeenluvesyside (Purchase
Requisition) iiielvmsdhedamesniudsde (Purchase Order)

10) Factory Acceptance test (FAT)

11) Site Acceptance test (SAT)

12) Anwimsvinauveslunan1situieyes Machine Learning

13) aslUsunsu Python wag install Library

14) Anwn1sly Node Tu LabVIEW

18



15) as19ganiuas

[ 4 a [ (S
16) IapavnnisaiunfninyanaassuaziiuAmulsunsy
17) naaeuteyalnglidanasiiumieg

18) idendanaIfuiniamnldlunmsvhueesulal
8.2 msaaﬂLLUU?{ﬂVIﬂamnﬁzUQumiNﬁﬂ

3.2.1 Requirement/Condition/Concept

af1eyndailiuniiadnasdaniunisalanuinunfvesnssuaunisnan Tawn
N13811 ARAvetgUNIalingnInisiva wardiaeinisgaiuveie tay dReulvlunisesniuunail

i Gi’ﬂLmu'waqLLcjuaa%?\laﬁumqﬁﬂifﬁmé'mwmﬂ%a (FT-001) s’w’aqagjqwmﬁu

1 v P v ) 1%

989U 1 Lumstieliauisnain iImpulse line 1o

2. Usuesvesdaiutn (Sump)mswitiunisannnin 70% eUsuinsdai

3. gunsnlindnsnislvauazgunsalinAnuausdesfinneuuanienny Tusuws
fusaviuvaaninalaazain

v
k< a o =

4. amuaudealigusuiiesaniiuinilinun Size 17 ANSI class 600

5. ievun 1 iviavuauasyienswiumia suction wag discharge U84 pump #183
\Duriala

6. ¥am1 manual valve ynswsadu ball valve wag needle valve fif impulse
flow transmitter

7. eanuuuuardamdadmiuiu /A e supply control valve nioufinds
Regulator (control valve need air supply 7l 2.8 kef/cm2)

8. anedaygyiuannynaunsamsuaiamesuazunasdiglniosnihusui

Terminal box WeNNEBIUTIALALLIIZS Wazdl Rack dwiSuinagamuAy LabVIEW
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3.2.2 Instrument Specification

@1574f1 3.1 Instrument Specification

P&ID TAG MANUFACTURER SERIAL NUMBER DESCRIPTION
FT-001 ROSEMOUNT 300S1AAKIM5T1 2018544 0-40  L/min Flow of Process
FV-001 YAMATAKE HLS R-92096-41-020 4-20 mA  Control Water Flow in Process
DPT-001 YOKOGAWA EJA 110A 91K531483 0-1 Bar  Suction Pressure ( Strainer Pressure
PT-002 YOKOGAWA EJA 430A 91KA33734 0-2 Bar  Discharge Pressure
PT-003 YOKOGAWA EJX 430A  91P728952 428  0-2 Bar  Process Outlet Control Valve Pressue
PT-004 ROSEMOUNT 300S1AAKIMS5T1 1943734 0-2 Bar  Air buffer pressure inlet control valve
LT-001 VEGA VEGAPULS WL61 0-100 %  Water in tank Level
TT-001 YOKOGAWA YTA110 C2BB07180 549 0-100  degC Motor Skin Temperature
TT-002 YOKOGAWA YTA111 C2R402894 514 0-100  degC Water in Tank Temperature
TE-001 PT100 0-100  degC Water pump Temperature (Motor)
TE-002 OKASAKI PT100 AB5107153 0-100 = degC Water in Tank Temperature
1I-001 LEOS B111641046 4-20 mA  Motor Current
VITOO1 WILCOXON 780A-IS 10677 (-1,1) & Pump Vibration

3.2.3 P&ID Diagram
9791 P&ID Diagram tieuanssgazideanisanfinunsaliniazauinueigunsal

A9 9 MUURSEIY 1SO010628-1 Fauduinmsgruvesgaamnssullinsiad

PROJECT CLIENT DATE SCALE

SCG Chemicals

COMMENT
SmartOFA Demo Kit

STANDARD SHEET
TME  pIPING AND INSTRUMENTS DIAGRAM 50106261

ment Ar Leop Diagram

gﬂﬁ 3.6 P&ID Diagram
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3.2.4 3D Layout

3 3 P o [} Ls L5 1 s 1
AN 3D Layout LW@LLﬂﬂQWWLLWUQ‘U@QQﬂﬂiMQUﬂim')(”l 1B AZINATINNE

SmartOFA Demo Kit

3D Design

7/ *Control valve detail

Box

3‘1]17; 3.7 3D Layout

3.2.5 113214 Layout gaiuAuuasginii

Y Y

9ONUUUMTINRUNTAIAN 9 lugmiuauuazgluiiiedslilsuimn

Front Panel

Inside

Y

SmartOFA Demo Kit ; :
Terminal Design
Power Box Control Box
e Isolate SW
A

73

LED . 0 ~ Plug
push button @ @ i
230"
=4 3
w

= i | > Ethernet
¥l H A
k] s £
5 55 g f H

-+ Plug

e T
ur Instrument 13 units
Weume + Power Supply Cable 220V Signals (AI-A0) (26 cables)
Power Supply Cable 24V Vibration

Signal Cables
b Tt

sUN 3.8 miaamLUUﬁﬂauImaLLasé’IWﬂw

Y
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3.2.6 Wiring Diagram

sanuuuunun wmsiumglilugaivaulaednisdunn 3 nsaldungu NI9230

5

o A L U QII o lﬂl o o
1 1 méadieFudiyanunisdu nsa NI9203 S1uau 2 mialesudnas 4-20 mAwazse
0ANA W NI9265 1 n13n iledsdygn 4-20 mA

Field Terminals Controller

ﬁf:ll::ﬁﬁill* S RN i If[ Al01

[ Al03 +24VDL
GND

U7l 3.9 Wiring Diagram dw$u NI9230

CaNl

Field Terminals Controller

DPIT
AR f ------------ s
N {J
T iy
[ -~ -~ -] s
PIT ik
Ty F
______ 57 T
— 1 /1 i
! =
'_...‘: ________________________ =
e IR i
=
[ L] +28VDC
7 £ R S— {J com GND

5U# 3.10 Wiring Diagram dwisu NI9203 nn$aii 1
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Field Terminals Controller
0 mene el i % ____________ oo
) o )2 i s - % """""" E
a0 SeRet N ; LR B SRR ¢ O o Ai03
O e
T SRR : % ------ [ aioa A|
{0 e 6T 2 e s . % ,,,,,,, E (A
f ] [‘Aim {
% [Ams
:I [nc
SZANDC % ]&MVO(
GND___ }- ...... [ TOM GHD

SUT 3.1 Wiring Diagram d1m15u NI9203 n$afi 2

Field

Terminals

Controller

e e s s s s

§ SR | I | SO | S { S { SRS § S | U | OO | SO { S | O | S | O | WO S § |
g ¢
b
>

AlGQ

LOMO

AL

LOML

0
0
H¥S,
0
0
0

+28 V00
GRD

5U7 3.12 Wiring Diagram &5y NI9265

3.3 N1590NLUUVINALISAIMSUNTZUIUNITHAR

3.3.1 s gulusunsy Python

1. AnWIN199119UTY Regression Model (Ordinary Ridge Square, Ridge
Regression, Lasso Regression)iivaunUgymnisenuaniiaunivesaunsaiuaz Descriptive Model

WeunUgymn1sgaruvesvie

2. Anwn19v91u 350191 8U Wazn1slY Library (NumPy, pandas wag skleam)

YplUsHNTY
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- AnAslUsUASH Python

®

Select whether to install Python 2.7.17
(64-bit) for all users of this computer.

@© Instal for all users
P O Install just for me (not avaiable on Windows Vista)

python

windows

Cancel
5UN 3.13 msfiaaslusunsy

- wiA19lUsLASY Python

g‘dﬁ 3.14 welUsnsu Python

Y
= (2

- Anns Library Taeldeds pip i command prompt lunsing

Library numpy

pip install numpy

9 v 2
~ﬁﬂﬁﬁljbmwyiﬂﬂi%ﬁ1ﬁﬁgﬂp‘uu command pmwnptIUHﬁimﬂm&

Library pandas

pip install pandas

Y v I
—@ﬂﬁﬁLmenyﬂUi%ﬁWﬁd;ﬂp‘uu command pmﬂnptIUﬂ1§m®mﬂ

Library sklearn

pip install sklearn
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3. 1WeulUsunIunsviaIures Descriptive Model Tunisasiadumsdiaesnisen

fuvesielagideyaiunnAnatsdititeyafuinauanarseandzladyasuniuesnin

[

indynrasuniunnyilbieglugie (-1,1) weliaunsagaueundyale

<

[# ILP Program.py - C:\Users\Orn-i\Desktop\Ul NEW\New folder\ILP Program.py (2.7.16)
File Edit Format Run Options Window Help

.pypPlot as plt

preprocessing
m sklearn.preprocessing izport minmax_scale
from sklearn. ng im ler

£ var (mode, Func, s, meann, sd, roll,batch) :

T = pd.DataFrame(s)

med = r.rolling(roll).median()

med = med.apply(pd.to_numeric, errors='coerce’)
med = med.dropna()

noise = r - med

noise = noise.apply(pd.to_numeric, errors='coerce')

index=False)

',np.mean(x))
+Bp.sTd (X))

scaler = preprocessing.MinMaxScaler (feature range = (-1,1))
scaled data = scaler.fit transform(z)

5U# 3.15 Wsunsun1wn Python Tdlumsemadunmsandunasvie

4.1 P8ulUsunIuN1sN9UTeY Regression Model As3adun1sitaetgunsnisuen
Aaundlnelulusunsulsudanasyiuvianua 3 wuulaun Ordinary Least Square, Ridge
Regression uag Lasso Regression b lvianunsaihdayauwinnismaaeula

|# Regression Program.py - C:\Users\Orn-\Desktop\UI NEW\New folder\Regression Program.py (2.7.16)
File Edit Format Run Options Window Help

£ modeling(self): § Start mode.

£ (self algo == 0):

elf.X_train,
T (self.regr.coef )

(self.regr.intercept )
self.mlr_pred_train = self.regr.predict(self.X_train)
self.mlr residuals_train = self.y train - self.mlr pred train
self.mlr mse_train = sum(self.mlr residuals_train * self.mlr_residuals_train)/len(self.mlr_residuals_train)
p.array(self.mlr_mse train)
1 - sum(self.mlr_residuals_train**2)/sum((self.y train-self.y_train.mean())+*2)

+ str(self.mlr_mse_train))
rint('R2 :' + scr(self.mlr_R2_train))

self.resultp = pd.DataFrame ({"Predict” : self.mlr_pred train})
self.resultp = self.resultp[["Predict"]]

self.resultp = np.array(self.resultp)

print (self.resultp)

self.resulta = pd.DataFrame ({"

self.resulta = self.resulta[

self.resulta = np. a:xa,(s&l{.:e:\.l\:n)
nt (self.resulta)

: self.y_train})

(self.algo == 1):
self.ridge

model.RadgeCV (cv=5, alphas
#self.radge 1 nodel.RidgeCV (cv=5, alphas
self.ridge.fit(self.X train, self.y_train)

© (self.ridge.coef )
print (self.ridge.intercept_)
self.ridge_pred_train = self.ridge.predict(self.X_train)
self.ridge_residual in = self.y train - self.ridge_pred train
self.ridge_mse_train m(self.ridge_residuals_train * self.ridge_residuals_train)/len(self.ridge_residuals_train)
self.ridge R2 train = sum(self.ridge residuals train‘*2)/sum((self.y train-self.y train.mean())**2)

100))
1.0})

U 3.16 Tusunsunw Python llumsasiadumsdnasseunsalemusinung

25



3.3.2 MsiWeulusunsy LabVIEW
mndumeuluund 2.1
1. \§ousa Controller AulUsinsy LabVIEW 1 ath1d oy aurldlasld DAQ

Assistance

¥ v v W v

|

DAQ Assistant
data b

SUT 3.17 Node mstieustadiu Controller
2. w1 Node Python Integration Toolkit 7ildlun1sidieusefulusunsy Python
- Node Path ‘L%flumummﬁag%aﬂﬁimm Python flagldau

gﬂﬁ 3.18 Node ﬂﬂﬁLLﬂiﬂﬁ@@j‘U@ﬂIﬂiLLﬂiu Python

- Node New Session nunsfianisisulgesiulusiunss Python

Console Visibility [7]

Path to Python Module (.py ... [11]
Optional Path to Python.exe [10]
error in (no error) [8] ==

[3] Session ID out

[0] error out

5U# 3.19 Node New Session

- Node Pack vnefsn1stau Input anlusunsa LabVIEW rlulu

TUsinsu Python

Keyword Name [5]
Session ID [11] ———
Python Object References In [10] =
error in (no error) [8] ==

— [3] Session ID out
E=[2] Python Object References Out
b [0] error out

31!17; 3.20 Node Pack

- Node Call manefianisSenléfleddululusunsy Python
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Function or Method Name [7]
Session ID [11] :25!!_ [3] Session ID out

Python Object References In [10] = 3 ~ E=[2] Python Object References Out
error in (no error) [8] [0] error out

5UT 3.21 node Call

- Node Unpack visngfianisaseneyinnaenainlusinsy Python

— [3] Session ID out
%=[2] Python Object References Out

[1] Value

[0] error out

SessionID [11] ————
Python Object References In [10] =
error in (no error) [8] ==

E‘Uﬁ 3.22 Node Unpack

- Node Close vngnanganiiany

Session ID [11] _Fa
X] [0] error out

error in (no error) [8]

gﬂﬁ 3.23 Node Close

3. afwenduas lumsldnulagnisiivdeyaunfuniinis Training Wudanes

iurng 9 ntduihdane3iiy nangeunldlunisviieadasinislua

- mathamsdimeseng q iasimsiuasiudeyaiilusunsu Excel

3 ,,H
L ol5

) = e S § —o O g—aa—E 8 E'—"”g

= = B Br 2nE e 104 g BE | BE ) OE L B =2
! ;%ﬁ‘ _ m‘ ven et cobect paramete 10 1w
g s D_@:‘_._

SUT 3.24 msthaluifiud Excel
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- lnd i lauiuualagdaya 70% 1191015 train Wag 30% 1191
N1SNAEDY

- Weulvsunsuldlunmeaesdeya (Train data) Lagvadeudeya (test
data) Teyalaglivayaunfiiieniuaining Excel iitomdanasniuiingn

B regression.vi Biock Disgram *
File

Edt View Project Opesste Took Window Help
SR BU T L . [ehbonon 7] tar T 5 W

H“Start Vabue Crange ~bF

5U# 3.25 wti Block Diagram Tun1sideyainasisluima

3 regremioninFrent Panat*

G 4%
Fie [de View Project Opemte Tock Window Help

ETH
<+

O @ b W | 1ptAppicationfont ~ | Sov Tmv v GD-

Pyfie
A <ot apaths

sUN
Y

3.26 i Front Panel lumsihdeyaunasalueng
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4. @59raNawIsiuNIsYuIeALuUEsalng

- Abnormal Instrument Reading \WeuuaenlaszunsuiioUsudeyyiu

Joyanazsryius seyveilandunsuiiluuszanamamelusunsy Python wasuaning

Tnfe -]

Actual / Predict

‘]E—@Amﬂl /Predict

o
i EH J [ ; W=
o) ﬁ bi5L] Error
oy M‘ﬂ
lca [ L ca v ] | da P = b S ]

gﬂ‘ﬁ 3.27 Block Diagram Abnormal Instrument Reading

£ %

- Impulse Line Plug Weuudentaszunsuieusudyaiadeyauazsyy

AnUsnou seytelanduilulszannmanislusunsy Python wazuanNa

Raw Data
728 | ==l | Nermalize B | indexDete
[o}-2 @] st
i
o mean D windowsize batch i noise f 1“ ot 25 RMS
Ui G- [ =B w3t i ==z \Eén‘;'ﬁm [‘%ﬁlk:;—;;-l»..m
" A S
h ite [igrerd = c 7 c = P e,
£ y S —fa—faL 15

gﬂﬁ 3.28 Block Diagram Impulse Line Plug

5. @519 User Interface Tun1slgaulusunsutivesassumsinaussulatives

- u1sngA1vesgUnsala 9 wuuiSyaln

T
MM/DD/YYYY

it W]
[

y
&;,,,,,,,, S

T R wee

gﬂ‘ﬁ 3.29 nt1@N9 User Interface
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- Abnormal Instrument Reading Usnaulumeiandagdu nsuansaagiu

fu @ 1 o v L5y ! !
ﬂJBQE]qlJﬂﬁZU')ﬂE]G]S']ﬂ’ﬁIWaLLﬂ%ﬂ’WW]’]U’]EJlﬂﬁ]’]ﬂE]qUﬂim’)ﬂm’N A LAZNIINWLEAIAT %Error

3 Ui Front Panel
Fie Edt View Projec Opente Took Window Help
[0 ® @ [edokuonron +} L7 Gv, B 68

Homepage  Impulse Line Phugged  Regression  Checked

Il Date / Time Model Condition
Il 00:00:00.000 PM Bad Conation (+ 0% Mode Eeditegiiel ;
MM/DD/YYYY st tinrel ey Algorithm ___ots <] é

Flow Process (1/min)

6 190 20 20 240 M0 2 30 320 30 30 30 0 Q0 40 M0 M0 S0

Samples

HAbsiute Error
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2. Site Acceptance Test
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