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Orack sysTEM
- Move & fix is possible

- Slid type monitor & Keyboard

O 1120 DAQ SYSTEM
- Module type DAQ SYSTEM.
- Measurement & Control all
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for CMDPS32bit v1.1.0(by maw of KMT:

¢ Online Tools Help

V4 OFF Line h
r Y
it 0 CAN SPEC
o @ Go Online e Envionment
CANI | CANI_NORMAL | open

Volatile Fault (] OFF/ON

ar
FaultinfoDb, Volatie, Items, DEBUG INVALID_ENGINE_SPEED_TRANSFERRED. Status, Checkin
FaultinfoDb, Volatie, Items, DEBUG SOFTWARE _SELF_CHECK.Status, Checkin

FaultinfoDb, Volatie, Items, ETC,POWERDOWN_SEQUENCE_INCOMPLETE Status, Cheekin
FaultinfoDb, Volatie, Items, ETC, SUCCESSIVE_GAMMA, Status, Checkin

FaultinfoDb, Valatie, Items, Inine EOLT_NOT_PASSED.Status Checkl

FauitinfoDb. Volatie. Items. Inine EOLT_OLIT_OF _SPEC.Status. CheckT

FauitinfoDb. Valatie. Items. Interface. CAN_ABSENT.Status.Checkl

FauitinfoDb. Valatie. Items. Interface. CAN_BUSOFF. Status.Checkl

FauitinfoDb, Volatie. Items, Interface, IGNITION_OFF_DURING_OPERATION.Status. Checkin
FauitinfoDb, Volatie. Items, Interface. INVALID_VEHICLE_SPEED_TRANSFERRED.Status. Checkin
FauitinfoDb, Volatie. Items. Interface. VEHICLE_SPEED_RATE_ILLOGICAL.Status.Checkin
FauitinfoDb, Volatie., Items, MCU.MC_AD_CONVERSION_ABNCRMAL Status. Checkin
FauitinfoDb, Volatie. Items, MCU.MCU_BIST_ABNORMAL Status.Checkin

FauitinfoDb, Volatie. Items, MCU.MCU_BUS_ABNORMAL Status, Checkin

FauitinfoDb, Volatie. Items, MCU.MCU_CLOCK_ABNORMAL Status. Checkin

FauitinfoDb, Volatie. Items, MCU.MC_CONFIGURATION_ABNORMAL 5tatus. Checkin
FauitinfoDb, Volatie. Items, MCU.MCL_CORE_ABNORMAL Status.Checkin

FauitinfoDb, Volatie., Items, MCU.MCL_L ATENT_FAULT_DETECTED. Status. Checkin

FauitinfoCb, Volatie., Items, MCUMCL_MEMORY_ABNGRMAL. Status. Checkin

FauitinfoCb, Volatie., Items, MCUMCL_POWER _MANAGEMENT_ABNORMAL. Status. Checkin
FauitinfoOb, Volatie. Items. MCUMCL_SEQUENCE _FXECUTION_ABNORMAL Status. Checkin
FauitinfoCb, Volatie, Items, MCU.MCU_WDT_SERVICE_NOT_FXECUTED. Status, Checkin
FauitinfoCb, Volatle. Items. MCU. SPR_CRC_INCORRECT. Status.Checkin

gt_Unit_ID_Data_Param_RAM.HOUSING_NUMBER._0_

gt_Unit_ID_Data_Param_RAM.MOTOR_BAR_CODE._0_

gt_Unit_ID_Data_Param_RAM.HKMC_Part_Number._0_

e —
gt_Unit_ID_Data_Param_RAM.PRODUCT_TIME

PRODUCT_TIME.year o PRODUCT_TIME. hour o
PRODUCT_TIME.month 0 PRODUCT_TIME.min a
PRODUCT_TIME.day i PRODUCT_TIME s2c i

—
ppID_SwVersion

Fault And Status

0 0

Systemstatus.Machine_State
0 "STATE_BOOTING" -

FaultinfoDb.Volatie.Header. NowFaultQty. Totsl  FaultInfoDb.Volatle. Header. Tota HistoricFaultQty

NonVolatile Fault [ OFF/ON

FaultInfoDb, NonVolatie,Items DEBUG INVALID_ENGINE_SPEED_TRANSFERRED,Cnt
FaultInfoDb, NonVolatie, Items DEBUG, SOFTWARE _SELF_CHECK.Cnt

FaultinfoDb. NanYolatle.Items. ETC,POWERDOWN_SEQUENCE_INCOMPLETE.Cnt
FaultInfoDb, NonVolatie, Items £TC, SUCCESSIVE_GAMMA,Cnt.

FaultInfoDb, NonVolatie,Items Inline, EOLT_NOT_PASSED Cnt

FaultinfoDb. NanVolatie. Items Inine EOLT_OUT_OF SPEC.Cnt

FaultinfoDb. NanVolatie. Items Interface CAN_ABSENT.Cnt

FaultinfoDb. NonVolatie. Items Interface CAN_BUSOFF.Cnt

FaultinfoDb. NonVolatile. Ttems Interface IGNITION_OFF_DURING_OPERATION.Cnt
FaultinfoDb. NonVolatie. Items.Interface INVALID_VEHICLE_SPEED_TRANSFERRED. Crit
FaultinfoDb. NonVolatie. Ttems Interface VEHICLE_SPEED_RATE ILLOGICAL.Cnt
FaultinfoDb. NonVolatie. Ttems MCU.MCL_AD_CONVERSION_ABNORMAL.Cnt
FaultinfoDb. NonVolatile. Ttems MCU.MCU_BIST_ABNORMAL Cnit

FaultinfoDb. NonVolatile. Ttems MCU.MCU_BUS_ABNORMAL.Crit

FaultinfoDb. NonVolatie. Ttems MCU.MCU_CLOCK_ABNORMAL,Cnt

Faultinfobb. NonVolatie. Ttems MCU.MCU_CONFIGURATION_ABNORMAL.Cnt
FaultinfoDb. NonVolatie. Items MCU.MCL_CORE_ABNORMAL. Crit

FaultinfoDb. NonVolatie. Ttems MCU. MCU_LATENT_FAULT_DETECTED.Cnt
FaultinfoDb. NonVolatie, Ttems MCU.MCU_MEMORY_ABNORMAL.Cnt

FaultinfoDb. NonVolatie. Ttems MCU MCL_POWER_MANAGEMENT_ABNORMAL.Cnt
FaultinfoDb. NonVolatie, Ttems MCU.MCU_SEQUENCE _EXECUTION_ABNORMAL.Cnt
FaultinfoDb. NonVolatie. Items MCU.MCL_WDT_SERVICE_NOT_FXECUTED. Cnt
FaultinfoDb. NonVolatie, Ttems MCU.SFR_CRC_INCORRECT.Cnt

e Cor

| Fauitiafon Nopvolatie Tteme faC LLINISED._F AS-ROM CHECH
—_——
uc CJoFFon

1) fk-cal © addbes

BRO-2636

prstwsm

ECU Diagnostic System
- ECU Monitoring
- ECU Calibration
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Laser Control : Light Guide Plate

EZTHIGP) : #2L0|EQLIBLU)] 3| =9 U
Z% 9|5 QKo7 3t of 2 AEE

- Target
0| X AtE2 &l =& T |5St= IX|0f 2f|0[X Z=A}
7|& PC 7|HH0|| 2| defect(dH) Zero!

- Application
Encoder Analog Output
: e . P\WM CoNtrol [— 9 P
Counting Control
- Encoder A,B,ZAFS HIOLA - 1lkHz PWM == 7|& - Z20|= Laser power
2,200,0007}2| 7} El. 0.001% L{{o| PWM F|0f 7}= sourceZ 1Tick(25ns) £HE
- SlLto| FIREE EX|H Fail - 01mm O[Lfo| HY X| X of
H|of

- Result
- NI cRIOE AFE3510 2,200,00072| 7+ &l af FPGA 7|Ht9| 1Tick
MO E S5l F473 ClAZ20|& flet =dT dit 7ts.
o I™Y FIRE, n& HA =& (high duty-ratio PWM) 1t Laser 2{|0| X

Ikl Hlof.
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7|1E A LAHE OH| Y

- PC 7|4t9| Open loop sys. 7{f M
A 7|Hto| m| =4 X O{(Closed loop) 7| F7t2E, PC 7|HI0|A = £ L9
ohAI 7} s
- -> Real-Time 7|4t EE= FPGA 7|HIO 2 JA5SI0 Metol dlAE XXM 4fS

¢ 1% HE MY 7ts

- Bt ZESiZ(CompactRIO)C 2 7|5 ET

L= =
. Dispenser ZH|9| AH|O|X| 2M XO{(X, Y, Z..)
- Pump X|O{(FPGA Z|8F 0= custom triggering)
- 2= MM AdEE QIS =S I0(Ethernet, EtherCAT, MXI...)
HH 7|52 8¢
- LabVIEW Z|8HIO| CtFst H|™ X 2| gh=(Pattern match, barcode/OCR, edge detect,
measure size...)

- ZiE FH[0| A 2| PC CiA

o i 225, PC QO| ERROR BE 7|5 X It

- Touch monitor AZ = 9k O HMI/Touch panel computer 22 &

_ LabVIEWZE £1A| AFRX} QIE{TH| 0| A(UD) 7A 7Hs

‘7 NATIONAL
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Semiconductor Pick & Place
- Target

222 oo BN HE WX HAZ F7|7] fIe Pick & Place FH|
otel AlAE SEOHHIE B, 29 95 &Y

- Application
EtherCAT 7|8t BM 8= M4l X0
& olsE Qo HITH 7|5 (27 7toijet A S)
Local HMI 7| 52 S50 A|AE AR}, ZE[220|d, HEf 22l Jts
- Result
NI cRIOE AFE3I0] 70 A2t BAS SoF FM Y H|E &3, StLtel HEE2{0|AM HMI,

=
HIM, BN, 2E 10 5. £3 7t5

_

Main Controller

A
EtherCAT (NI CompactRIO)

Motion
Control




Semiconductor Pick & Place
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| abVIEW

C A28 OXQl AZ EQ0

ZZHE B 7|
I[/O Sl HHZ E}Z S Z st |25 E2
2= A|ﬁ%} g AAE A abVIEWO| A
Tystem St Button”. Vakue Change -
B Ef2 o T Ha o2 2|y
LabVIEW FEE HASE, | e £Y 2Z M2 S0
Real-time, FPGA &} =€ 0f a : L AEXol HE M
EI-Z-UO“ HHE Instantaneous lNMeasurement and Data Logger b W] - i O-I%E| ?‘”Olﬁ —_rl'-°|:
b= HE 2 oo | a— 1 =5 Crojo{1
Ol E2|A 0| M| MEHE T4 e I defj= Z2 e E3t
ZA| gol ol ts 1- AMAEIOl 715 S S5 Ho
2 i .
| 1]
II | '| e -t -
ZEE @ AR = £ ato| 23|
Hof B =5 AAEHES 3t AXILIOE flet Nds 24
O|HIE 7|8to| AL Xt Ztojegiz|ol =&
OI_ .Iu_-"ol/\ AHA‘l
A mel Eto| Y
mI C ZE HDL ZEE CIOlE =& 4ol HAIN
Jefy 7|dtol ZEQ} ME =2t EfO|Y HO
S50 TALE
Accelerates Your Success
= O o Ol o i
=74 S N O] AAEES o Oejy Z[dHto] == 2 A}
H _— - - - 2 o
o 2ot B= =49 52 SolfA..
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LabVIEW A|AHl 7| 1EE

A|AE +

N

E
S
28

i3 project Explorer - Microgrid In.. |ﬂ

EE=17 I IECEIEE

File Edit View Project Operate Tools Winda

Ttems | Files |

=8 E MyComputer

4
Dependencies
¥ ild Specifications

> |_§, Complete Inverter Control.vi

= SR Chassis [RIQC0IA

l_ E+ 3 FPGA Target (RIO0, cRIO-9103) <-
= o

&, Modl/DOO

&, ModL/DOL

&, Madl/DO2

&, ModL/DO3

b &y Madl/DO4

&, Modl/DOS

}[J Mod2

i [ Mad3

[ Madd

i [ Supporting Cade

-4l DMA Channel

40 MHz Onboard Clock

'_I Madl {Slot 1, NI9474)

- I} Mod2 (Slat 2, NI 9201

'_I Mad3 (Slot 3, NI 9225)

- ) Mod4 (Slat 4, NI 9225)

- [l PrettyFPGAv

=3 ‘=q‘ Dependencies

=23 4 Build Specifications

[E2 _45—" Dependencies

‘% Build Specifications

ni.com

~E® + HA3F PCOE
= Real-Time OS + H|C|E

— FPGA SEQ)0f 24 o{Z2[#H0]d

High-Level Software

2|7 0]

ofZalAHO M- A|AEI MA £
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High-Level Software

LabVIEW A| AE JHEt 312

o) Ak O H
Al E S st 8l 2A
Hl} &
Mg =g
Mathematics @
Signal Processing @ | 1@ I Q Search I 2}, Customize™ i
| a4 I Cthvaarr:h I €}, Customize® i
g &y ¥ s
& [ i
v b C ;
eits Mumeric Elementa Linear Algebra
S “oy Y g
g 1 1 I 1
.y I l t
Wfm Genera... Wfm Conditi.. Wfm Measure i et oot
¥ [ ]
1]‘;“‘? y e Fitting Interp & Bxtr... Integ & Diff
PID [ [ [
Sig Generation Sig Operation Windows % & %v
¥ » » et | 4 I Q Searchl ék) Custumize'l
I £ L T‘T:'l} Prob & 5tat  Optimization Differential E...
Fil g | Transf p l; P10 PID P10 {L*_.b iu-xr ’
ilters pectra ranstorms oint B[4 H«_ ‘%:«_ i=
PID vi PID Advance... PID Advance... PID Geometry  Polynomial  Script & For...
FID FID E1D
E“ﬂ “oig qq\'I.C, ﬁ t
PID Gain Sch... PID Structure.. PID Autotuni.. PID Online A... PID Lead-La...
FiD EID FiD EID FiD
1y I £ Em o
PID Setpoint ... PID CentrolL.. PID Output R.. PIDEGUte P... PID Percenta...
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INES==-); =<t 3 &4 TE THALR
N 23

High-Level Software

-

F AJEE ‘
y %Initialize z ‘

[X,¥Y]=meshgrid(>,x);
Z=X+i*Y;

wt
a4

depth
HC

b

L

C

\

13 Draw Fractal (pure Mathscript).vi Block Diagram BE]
File Edit View Project Operate 00 Nindow  Help . v
oo e [~ £~ (e [£5-]

Q [

for k=1:depth;
I=7."2+c;
end;
Z=exp(-abs(Z));

for k=1:depth;

depth /= . 2+

end;
Z=exp(-abs(7));
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High-Level Software

i ] ¢

error in (no error) [E=2K

Resource NamellE} 1-_,! BB
I
Id Query (default: True) EEW
[REFH AR
Reset Device (default: True) FI £
: In:trllment Handle Cut
1024
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High-Level Software
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LIBRARY Teee;
UsE jeee.std_Togic_1164.aALL;

Library xilinxCoreLib;
ENTITY filt I

port

MD: IN std_logic

ROY: ouUT std_Togic;

CLE: IN std_logic;

RST: IM std_ 'Iugwc,

RFD: ouT std_lagic;

IN std 'Iogﬁwc _VECTOR(15 downto 03;

DOUT oUT std_Togic_VECTOR(3D downto 03);

Enp f11t;

ARCHITECTURE filt_a oF filt 15
component wrapped_filt

mMo: IM std_logic;

RDY: OQUT std_ Dgic;

CLK: IN std_logic;

RST: IM stod_Tlogic;

RFD: OUT std_lagic;

DIN: IN std_logic WECTOR(1S downto 07

3243 7|4 FPGA A7)

"Control (PID)"

1-oF

4 Control (PID) |

Channel 0 Setpoint
I I-'XPE

Control Reset
= offsst

4 B = = o
e 417
Channel 0 Configuration faet resut v—JFRPp)

PID Gains
Output Range

E o, Mod2/A00®

Hiy
L

Control Period (ticks)

[uszt

MAWatchdog Timed Out?»
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High-Level Software

Alrs Ee OSTRCTCRE AC WAL RE R,
e |2

{3 RT Main.vi Black Diagram on Bio Reactor.lvproj/NI-cRIO9076-01600878 *

File Edit View Project Operate Tools Window Help
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High-Level Software
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& Complete Inverter Control.vi on inverter control.lvproj/cRIC-9014-Black =
* *
Microgrid Inverter Control
[ vab [~V woe [~ vac [ |
Monitoring Settings Inverter Settings g
pamalcha ) RMS Voltage Setpoint B
1= [50000 )
- 100 130 140 £
Samples Per Channel Pause a0 ¢ ¢ 160 2
= 2500 60 N - 180 E
=] - = o
Manitaring Buffer Usage s M- -200
e N | | ~a B Y PO PO Y PR
Channel Name Scale [mV/EU]  EU B Ref [EL] [ P Vo)
n
Vab 1000.00 v E [ [ AC source ’T Filtered ’K Raw W ]
Vbe | woao | v 1 e
Vac | wooo | v ] 1 E -
k-1
Filtered | woa | v 1 Z
Rave | woaoo | v 1 - E,
AC source l L000.00 l v I 1 -E
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— Time {s)
Average PLL Frequency
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Flexible Hardware

NI CompactRIO

. FE A 40 ~70°C 2% Q| /50 g X, 5 g RIS
D85 - FCY 1.91 GHz, Q18 Atom =2 M| A
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NI CompactRIO

Flexible Hardware

Integrated Hardware
and Software Platform

£ Floatv: Block Diagram on Floating Pomt FPGA kproy/FPGA Target [Bels

9/ gt

Fils Edit View Projpct Operste Tools Window Hel u
BE 2] 2] ool [t opicacon rant = | e ][ar] (]2 [] - LY £ )

o

=4[ Floating Point Divider in LabVIEW FPGA
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LabVIEW 2015 Real-Time with Embedded UI

' ctRIO
Simplify system complexity by implementing a local HMI on Compa

Eonﬁguraﬁon “‘(' P

Alarms
Motion Subsystem
@ Axis 1 Status
@ Axis 2 Status

Vision Subsystem
@ Camera 1 status
@ Camera 2 Status

Controller
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/ Write
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3 Timeout
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Flexible Hardware
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NI Single-Board RIO

Integrated Hardware
and Software Platform

3 Flostv: Block Dingram on Floating Point FPGANproj/FPGA Target
Eile Edit Yiew Project Qperste Tools Window FHelp

-ﬂﬂﬁ!if‘,é of [ 15pt Agplicaton Fort. |+ {[2=v]{a~] ﬂﬁ [z TﬂiE
[ O

Ele=]

[Floating Point Divider in LabVIEW FPGAF .=
Using Xilinx CoreGen with the IP Integration Node

i T2z
LaVIEW = 70| 7ts 3F :LEHuI 7
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NI SoM(System-on Module)

Processor SoC Dedicated Processor I/O

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 Fab”C FPGA I/O

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

DRAM: 512 MB Configurable Peripherals: Gigabit

Ethernet, RS-232 x3, RS-232 x2, CAN x2

Operating Temperature

-40 °C to 85 °C Local Ambient
ni.com 51 }‘ INSTRUMENTS'
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SOM Development Kit(Starter Kit)

Reference Carrier Board Design Documentation & Schematics

G E AR A pe—
M eRIO-BE51 e T T i

4 Py s P | P K e s P, o

T Il | i

:“E
82
3%

NI sbRIO-9651

Camiar Brand Design Guida
St it A OEM e

o
090000000000
00000003033

Q0000000000000 00

eyl TIORAL
armnaz e TR B FATRUMENTS

Heat Sink Standoffs/USB Cable
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NI LabVIEW RIO Evaluation Kit

LabVIEWZ AH|C|IE A|AES 7HESH= 2HE A

A/ 7+ Z|KRW 590,000|7t= 24
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782409-01 LabVIEW RIO Evaluation Kit 90 Day 5-10 KRW 590,000 D
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Integrated Hardware
and Software Platform
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7| E(EIAD FH[QF &gA HE 7t

—

Melg BN mEES XY

- Modbus, OPC Classic, OPC UA, EhterNet/IP,
- DNP3, IEC 60870-5, PROFIBUS

- CAN, LIN, EtherCAT, RS232, RS485/422

ni.com
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Flexible Hardware

Integrated Hardware
and Software Platform
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High-Level Software

EI-|AI_| H‘xlj & Eﬁ X‘” O‘I %_O;II' Flexible Hardware

Integrated Hardware
and Software Platform

~

Analog Frame
Grabber

Smart Camera

J

Sensors
and Actuators

HMI Display

NI LabVIEW Touch
Panel Module

LabVIEW
NI SoftMotion
Module
Vision . -l-
Devdapmen 2 A| A ] S8t Z|EH3t NS
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High-Level Software

EI- E__rl' / |' Ol' L|;| cos Flexible Hardware

Integrated Hardware
I and Software Platform
[ ]

LabVIEW RIO Architecture.
 Andlog 10_]

Digital I/O |
Processor

Real-Time or | | SPecialized 1/0

PC-Based Custom I/O I

Bus Protocols I

Platinum
Alliance

' ) IP for Control,
Communication Motion Wireless HMIs Third-Party /O Vision Alliance Partners Analysis, etc.
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Homepage of FOMOS-AI HMI
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Functional Block Diagram of FOMOS-AI Software

Acquisition
Module for
CSCHW
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Data
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Data
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Auto Data Transform

Trend Display Server Service
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Client Servi

Alarm Module 1ENE SLrvice

Module

Offline Analysis

Communication

Analytic Module (Encoding) Module type 1
The mill chatter Auto Data Transform
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1:2::::::5 Auto Data Transform
. (Encoding) Module type 3
_analyticmodule
Analytic Module Auto Data Transform
typen (Encoding) Module type n

Data Acquisition Module /
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Asset Monitoring (Fossil Fuel Power Plants)

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

10,000 Asset A ; 1 Corporate Monitoring
i 30,000 Sensors 2000+ Monitoring Systems 60 Site Servers and Diagnostics Center

Accelerometers | ) " FleetWide Dashboard

—— [ NICompactRIO | :

‘ Iemperature | Monitoring Systems NI InsightCM Serve Advanced Pattem

_ Sensors _ r Sofiware Recognition Software
' Oil Analysis "
‘ SQDSQ[S | Efficiency Monitoring &
e — Thermal Modeling
Thermal Cameras

-_Bgta_be;sé_-
Historian

B _D_atabas_e

Historian Signature

 Database |

| Thermal Cameras _| _
. Miscellaneous |

Miscellaneous




Return

on Investment

Total NOTIFICATIONS 1,283 FINDS 384 COST AVOIDANCE $31.50M
2015 An abnormal condftion is 728 An investigated notification 198 Based on the difference $18.26
oetected and there is identified an equipment isste between probability and
2014 interaction between the station 503 that requires comective action 134 impact of failure with and 54 39M
and the M&D center to without MED center
2013 investigate further 57 52 interaction $8.85M
1400 — - 400 400 -
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A Platform-Based Approach to Embedded System Design



