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Functional Block Diagram of FOMOS-AI Software
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High-Level Software
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High-Level Software
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LIBRARY eee;
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Library xilinxCoreLib;
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port €
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"Control (PID}"

Channel 0 Setpoint

=

Control Reset
I TE E

|-b stﬁtusl :
3

Channel 0 Configuration

[ 70 Gains e

Qutput Range

B odz/s00®

—
=

#Watchdog Timed Out?e

Control Period (ticks)

[
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High-Level Software

A E S Ak O HA C iy
B 25t U 2N S THALE mEERIET
F —e
e =k Ll Z
{3 RT Main.i Block Diagram on Bio Reactor.lvproj/NI-cRIOS076-01600878 * l=l=] = ]
File Edit View Project Operate Tools Window Help 3
E®n[e]E o - )
—=]- - m Ed-\:r"ﬂ E 1
b
. [®@ct Ado.ooe=dt}
— 3 : 1
4 i3 Probe Watch Window |ﬂ|
prove Dsplay
m Probe(s) Value P
= RT Main.wvi (Bi [E36873E:8
[2] Probe | 536.873E+6
Bio Reactor.lvproj/NI-cRIC9076-0160087E « 1n Gy False
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LabVIEW A|AEl 7

>

>

gL
g

ni.com

Ofm
of

I

o\l

AL O =
e R

1z

13 Complete Inverter Control.vi on inverter control.lvproj/cRIO-9014-Black

REEPIT
u[EF]

Microgrid Inverter Control

{VabWVchVac W]

Monitoring Settings

Inverter Settings

Sample Rate (S/5)
[=|[5a000

Samples Per Channel
2] [ 2500

Manitoring Buffer Usage (%l

1 Pause

-

_ Channel Mame Scale [mV/EU]  EU  clBiRef [ELI]
Vab [ woeon | v 1 L
Vbe | wooon v 1
Vac | weaon | v | 1
Filtered | wooon f v 1
Raw | weeon | v | 1 .
AC source 100000 v 1
'Frequency | weeon | v | 1 .

RMS Veltage Setpoint
100 120 10

50 160
[ ’ ’ 180
40- -200
n- ~220
[ "2

Measured RMS Voltage

o Stop FETs

Line Valtage (V)

400

Inverter Output {(Vab)

-400— | ' | | '
i 0.01 0.02 2.03 0.04 0.05
Time (s}
[ACsoul(e ~ Filtered [,#™ Raw /\/]
400~
200

!
0.01 0.02 0.03 0.04 0.05
Time (s}

Fun {. Stop w {@Conﬂgure

;"_.Advan:e(l} (@ Help

Average PLL Frequency

1]

g 60 UL 120149
20 ¢
’ . 180

~ .

Hertz .

High-Level Software
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Flexible Hardware

Field-Programmable Gate Array (FPGA)

OO0 00 00 . Memory Blocks

Store data sets or values in user defined RAM

Configurable Logic Blocks (CLBs)
Implement logic using flip-flops and LUTs

v

Multipliers and DSPs

Implement signal processing using
multiplier and multiplier-accumulate circuitry

v

Programmable Interconnects
Route signals through the FPGA matrix

101 100 CI01 101
1000 OO0 Oji

HimgEiEEEINEE{E , /O Blocks

Directly access digital and analog I/0O

NATIONAL
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Flexible Hardware

NI LabVIEW RIO Architecture.

f —
T2 M A OfZ21 1/0
- O{Z2|F0|M IP
. 2| YELQY OS oo C|X| & /O
- 0| Z2|#0[4 SW =
HEQAQ AE 10 = DSP IP
C 2}0| « E21/0 ECIO|H 2}
DMA | IO
« DMA, interrupt &
MA HEE Eamm -DMA HEE 7 FHAAE 1/0

i Highly Productive LabVIEW Graphical Programming Environment for

Programming Host, FPGA, 1/0O, and Bus Interfaces
|

s

L LabVIEW

NATIONAL
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Flexible Hardware

NI CompactRIO

AH|CI= RO7| |

- 1S #E:-40~70°C 2 H2| /509 Wis4, 59 s
- 14& : E[Of 1.91 GHz, 212! Quad-Core L Z M| A
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Flexible Hardware

NI CompactRIO

and Software Platform

3 Fiostyi Block Diagram on Floating Point FPGA Ira/FPGA Target EE=]
Eile Edit View Project Operste Toolt Wiedow Help

(B @ 0] 1]l [t i o o] S - &3 1|E

=2, FPGA, 215 12|12
= 7){ 25 O] 7f3'6,j :LEHL_Ll 7| ,_FQE J-LE:LE Al 2t 4 N&

OHH
ruE
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Flexible Hardware

Cryot A4EE /O E

100+ AR

OI""'E:I. OIE=I
~ XCp1 MS/s /ch
— 4,8,16, 32 {jd =AM
- MME A|IDE ALY 2=
- 2E e AO|X|, 7tSEAH, MNEHE S
— ZX|CH 300Vrms, £ 60 V, 5A, £20 mA
~- 12, 16, 24 bit SjAME

- ME to X2 HAH SN . 7|E}
o= & _ 2-EE CAN 25
- Z|CH 100 kS/s — 232/485 EAl B E
. DECH XY 16 kHY _ HPA|DC ME ZE Szo|e
~ 10V, £20 mA — ME BH HAEE 2=
- C|X|™ I/O
_ A|C§ 10 MHz Ejo|Q « ElALRF
- 7}2H/ElO|H, PWM — LIN, Profibus, WLAN
S8 32k 2M 802.11, MIL-1553, ARINC-

~ SV/TTL, 12/24/48 V 2 x| 2|t — AMEX Mo nE 1

NATIONAL
ni.com 39 INSTRUMENTS'




Flexible Hardware

NI Single-Board RIO

and Software Platform

{8 Fost Block Diagra-n on Flozting Point FRGAbpeojFRGA Target
Eile Edit Yiew Project Operste Tools Window Help

E....-. off|| 13pt Application Font:

= 22{[Floating Point Divider in LabVIEW FPGA
Using Xilinx CoreGen with the |P Integration Node

: ETTn
- SRR IR T T}

A ZZ2O24Y, FPGA, Y& d2|a 42 Qe
LaviEw W= 7= 0| 7ts 3* depy 7[Re 2 =043 28 NS

NATIONAL
ni.com 40 INSTRUMENTS'




NI SoM(System-on Module)

Processor SoC Dedicated Processor 1/0

Xilinx Zyng-7020 Gigabit Ethernet, USB Host, USB

667 MH Dual-Core ARM Cortex-A9 Host/Device, SDHC, RS-232 (console)
Art|X—7 FPGA FabrIC FPGA I/O

Memory 160 Single-Ended/72 Differential FPGA
Nonvolatile: 512 MB I/0

DRAM: 512 MB Configurable Peripherals: Gigabit
Power Ethernet, RS-232 x3, RS-232 x2, CAN x2

Operating Temperature

-40 °C to 85 °C Local Ambient
ni.com 41 }‘ INSTRUMENTS'

Typical Power: 3 W to 5 W



Development Kit(Starter Kit)

Reference Carrier Board Design Documentation & Schematics

SRR ——
NI sbRIO-BES1 o eyt

0 Pl o P | P B e M e Pl e

Ta] | ek £

NI sbRIO-9651

Camiar Boand Design Guida
S ar R TR O

HE kBT AN | (1R oo

p—

- 4 wNATI:HaIAL
AT TR 81 ATREUMENTS

Standoffs/USB Cable
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NI LabVIEW RIO Evaluation Kit

NI LabVIEW RIO Evaluation Kit
LabVIEWEZ QUH|C|E A|AHS 7jest= g HE

ih

A2 7tz KRW 590,000 (7t

HIOIH Al E =2l (B 07)

i o
L]

g4 2ol

=21 0l)

= LabVIEW, LabVIEW Real-Time Module 5! LabVIEW FPGA Module2| =t&H=l H I} Hi

i

ot |
* | b: = RTOS Z2 MM, M7 d7ts¢8 FPGA, o221 9l C|X| 2 /07t L& YHICIE StES
Of EbZl g

= 2HCLCD, &= 47|, XA, LED, 2= MM 1/0

O|D[X| =/ | = QH|CIE FPGA U T2 MM 7|H O &

201 5= A HAE REEE

= 2T OrEA 2 HZ Z2dlbset R A= DR EfAT OA|
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7|Z=(EFAD RHH|QF 21 A THs

Integrated Hardware
and Software Platform
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High-Level Software

|:|-| Al_l I:I ‘ XI_-| & EAI_zl X‘” O‘l %-ol;ll- Flexible Hardware

Integrated Hardware
and Software Platform

Analog Frame Analog
Grabber Camera S

Smart Camera

N\
-
N\

I Sensors
HMI Display and Actuators
NI LabVIEW Touch
Panel Module
LabVIEW
NI SoftMotion
Module
Vision . - - - -
EHHo IAE-II Eol-'ll- KII-I |. -"_T'_
De\ﬁlood%rlr;ent gl_l- = I_I- A == ﬂJ— haf _lg I o
NATIONAL
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A Platform-Based Approach to Embedded System Design



Comparison of Maintenance Techniques

Time Failure time

Be_fore No downtime before failure occur, no up
Failure down after failure

Maintenance Maintenance Maintenance

Periodic downtime downtime downtime
Maintenance

Frequent downtime due to maintenance

Long downtime Faﬂure detection H

Diagnostics  Due to preparation ® downtime downtime

for maintenance

I Preparation for maintenance

Prognostics Incipient failure downtime !

: downtime
detected, RUL calculated E

1

1

v
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Maintenance Strategies for Rotating Machinery

Preventative Predictive

Machine Health Maintenance  Maintenance

&

4 Ex. FFT Measurement \\\\\ Ex. FFT Measurement
-

Acceptable Operating Zone \3 : =

Failure

Operating Time
E _Jl*‘ " ‘UJ.HH E
Motors Pumps Fans Generators Turbines Transformers Boilers Radiators Valves

¢ NATIONAL
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Smart M&D Project

d~. DUKE
%d ENERGY.
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Key Corporate Facts

Largest power generation holding company in US

Diversified energy portfolio mix with 58GW in
US, more overseas

- 58 GW of electricity generation in US

- 41 GW of non-nuclear power (largest in US)
- ~80 Plants in US

- Overseas holdings

{~ DUKE
=’ ENERGY.
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SmartGen Project Drivers

VP CHALLENGE: Better leverage new technologies to address increasing
reliability demands and workforce optimization.

- Aging plants with critical equipment at end-of-life

- Closing older coal plants — loss of minimal load flexibility —
requiring remaining plants to be more reliable.

- New FGD, ZLD, CT-CC technologies that have catastrophic failures —
high cost

- Existing Predictive Programs — 80% data collection, 20% analytics
- Existing specialist spread too thin... can’t analyze all critical equipment

- M&D Center has helped but focused only on existing process data —
need more instrumentation

CONCLUSION: Without additional resources or new equipment condition
monitoring technologies, the risk of equipment failures will increase

A~ DUKE
<’ ENERGY.
NATIONAL
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SmanGen - M&D vs. SmartM&D Key Differences

30%

Data Collection
2 O % Automated Data Collection
and Analysis

Data Analyzed

- Periodic manual collection - Online Continuous Monitoring
- 20% man hours on analytics - 80% man hours on analytics
- Workforce — low value tasks - Workforce — high value tasks
- Limited instrumentation - An instrument on every machine
\\ J \, J
NATIONAL
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SmartGen Scope

Expanded Instrumentation

More equipment monitoring using wireless
technology and low cost sensors at a fraction
of the cost of conventional instrumentation.

10,000+

DUKE
ENERGY.

&5

New Plant M&D Network:

Wired/wireless network to

Equipment
25,000+
Sensors

>Sensors
>Vibration
>Temp

>0l

»Motor
»Ultrasound

>IR

»Leak Detection
>Press

>DGA

>EMI

»Partial Discharge

»Operator Rounds
»Cameras

»Smell Sensors
»Microphones

ni.com

Sansors

key remote Plant
locations, like equipment
areas,

Router (optional )

: e >z (§)
|n|;|t?3 r?wr:ea::ts Hired orwireless e
CRIO P o
~ é‘"‘“% AV
LM/}‘ v Information
@ Automation

Plant Mode

M&D Center
Enhanced M&D Center Capabilities
-Implement EPRI Diagnostic & Risk Advisors
-M&D Centers — more info & diagnostic advise
- PdM - more analytical — less data collection

- Operations — reduce rounds w/ hew sensors
- Engineering — enhanced Risk Analysis

A

Progress Energy

Access Point
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Systems Architecture for Enterprise-Level Asset Monitoring

Online Monitoring

Other

Machiner

Handheld
Device

Plant Servers

Database
Historian

—

SCADA
Package

Plant Communication
Data collection-interface
Signal Analysis
User Interface

Fleet M&D Servers

Pattern
Database Recognition
Historian

Software

ni.com

7 Remote Clients
(Visualization)

| |

Remote Clients
(Configuration)

Computerized

Maintenance

Management Fault
Software Database
(CMMS) \

Fleet Communication
Fleet Data Analysis
Data Fusion —Visualization
Integration — CBM Process

s

Fleet-\Wide
Asset Health
Visualization
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Systems Architecture for Enterprise-Level Asset Monitoring

NI CompactRIO
PR
 LabVIEW

P
=
o

NI CompactRIO

& LabVIEW

ni.com

(ﬁ 0;1 | ,.

Pl Server

B LabVIEW

2| abVIEW

(@osi.. MINSTEP

Pl Server PRiSM

Er-ie ==

PlantView il
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{~ DUKE . - _
&’ ENERGy. Fleetwide Asset Monitoring (Fossil Fuel Power Plants)

- Largest power generation holding company in US
- 38 GW of fossil-generated power gen capacity
- Faced with increased reliability concerns due to

Aging coal assets nearing end-of-life

Complex, expensive new gas technology

- Transitioning equipment maintenance process from manual
measurements to automated fleetwide condition monitoring

- NI CompactRIO systems acquire waveform & process data from critici# : e
- NI software manages big data, analysis, and provides CompactRIO systems management while integrating with IT

10,000

. 30,000 Sensors

Accelerometers

Temperature
Sensors

Oil' Analysis
Sensors

Thermal Cameras
Proximity Probes

Miscellaneous

2000+ Monitoring Systems

NI CompactRIO
Monitoring Systems

60 Site Servers

NI InsightCM
SEWEESOIWEE

Database
Historian

1 Corporate Monitoring
and Diagnostics Center

Fleet-Wide Dashboard

Advanced Pattern
Recognition Software

Efficiency Monitoring &

Thermal Modeling

Fault
Signhature
Database

Database
Historian




Hines 2B CWP

Pilot Vibration Install
Bartow, Florida

|

e st Praject: HYGA HRSG . A CWF
il Akl PR Kary) —— Poicted

=1 1yl _L_...L.m,..womt'im

et P By —— et

M&D Center — detects APR alarm
Hines 2B CWP —
step change in vibration

March 6, 2012 7:00 AM ﬁ

ni.com

Sends email to
The Plant — Supt
And PdM Spec.

o1

Hines PdM Specialist
Is in SmartGen Design
Meeting — St. Pete
March 6 9:00 AM

~J

SmartM&D- Workflow Example %5 DUKE

ENERGY.

2X line frequency (120hz), & multiples — low level

pulsating. possibly something electrical had
increased

Confirmed with PI Amps pulsating

Clogged
Screens

Hines PdM Specialist during
break- pulls up SG Waveforms.

@ NATIONAL
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Why Duke Energy chose NI

- Other existing solutions were closed vendor specific
solutions

- Other existing solutions were very expensive

- Every vendor had their own software and none of them
worked with each other

- Many of the systems would not connect to the enterprise
systems (PIl, eDNA, etc...)
- Simplicity of licensing
“To the Awesome Team at NI, Our Duke SmartGen Team would like to

take this opportunity to thank each of you and your teams for the amazing work
and off-the-chart customer support this year. “

o~ DUKE
©’ ENERGY.
NATIONAL
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NI InsSightCM™ Enterprise

Product Overview

NATIONAL
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NI InsightCM™ Enterprise software suite

A deployment software solution with tightly integrated hardware options for
online condition monitoring that allows companies to gain insight into the
health of rotating machinery for operations and maintenance programs.

NI InsightCM™ Data Explorer NI InsightCM™ Server

s Dol e T [
[ [ re———

" e e

Application for remotely analyzing Server software with comprehensive
raw waveform data and results, drawing analytics and data management capabilities
comparisons and viewing historical trends with a thin client for configuring and
with support for standard vibration plots viewing health of acquisition devices
NATIONAL
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Hot Mill Cold Mill =)
System System System

3157 3257 B35 H3457] H3557]
System System System System System

2"

Siemens
57 PLC

Serial

Si%nsgns £l
(RS422)

O

Citect Citect
SCADA SCADA

235l|Database

=3

2%} Application



ot L HET| zlZ157| xZ2s7| HE3s7| HZ4s7| A @57

System System System System System

Hot Mill
System

2

Siemens

S7 PLC l
i &

NI OPC SERVER » NI CompactRIO NI CompactRIO or NI OPC SERVER

O

NI . . Serial
Labview Siemens

S
OFC (RS422)

= Citect Citect
Database SCADA SCADA

NI InsightCM SERVER



	철강산업에 부는 New Technology��-머신상태 모니터링 및 진단을 위한 IOT 시스템구축-
	내쇼날인스트루먼트
	내쇼날인스트루먼트 미션
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Homepage of FOMOS-AI HMI�
	Functional Block Diagram of FOMOS-AI Software�
	고속 가공 (HSM) 사상압연기의 �모터 냉각 팬 장애 사례
	SSP에서 슬라이딩 라이너의 마찰 마모
	Slide Number 12
	Slide Number 13
	회사 소개
	어플리케이션 소개
	철피 균열 및 풍구누설 탐지 사례
	회사소개
	내화물 시험용 진공유도 용해로 영상수집
	내화물 시험용 진공유도 용해로 영상수집
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	회사소개
	Shape-meter 어플리케이션 소개
	회사소개
	어플리케이션 소개
	LabVIEW 시스템 개발 환경
	LabVIEW 시스템 개발 환경
	LabVIEW 시스템 개발 환경
	Slide Number 31
	LabVIEW 시스템 개발 환경
	LabVIEW 시스템 개발 환경
	LabVIEW 시스템 개발 환경
	Field-Programmable Gate Array (FPGA)
	유연성 있는 임베디드 시스템 개발을 위한 접근
	Slide Number 37
	Slide Number 38
	다양한 산업용 I/O 모듈 제공
	Slide Number 40
	NI SoM(System-on Module)
	Development Kit(Starter Kit)
	NI LabVIEW RIO Evaluation Kit 
	Slide Number 44
	머신 비전 & 모션 제어 통합
	Slide Number 46
	Comparison of Maintenance Techniques
	Maintenance Strategies for Rotating Machinery
	Smart M&D Project
	 Key Corporate Facts
	SmartGen Project Drivers
	SmartGen - M&D vs. SmartM&D Key Differences
	SmartGen Scope
	Slide Number 54
	Slide Number 55
	 Fleetwide Asset Monitoring (Fossil Fuel Power Plants)
	SmartM&D- Workflow Example
	Why Duke Energy chose NI
	NI InsightCM™ Enterprise
	NI InsightCM™ Enterprise software suite
	Slide Number 61
	Slide Number 62

