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About General Atomics

General Atomics is a defense and diversified technologies
company, founded in 1955 as a division of General Dynamics
and acquired by the Blue family in 1986. GA and affiliated
companies operate on five continents
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General Atomics History

TORREY PINES
GENERAL ATOMICS

Location: San Diego

Founded: 1955 by General Dynamics

Business: High-technology research, design,
manufacturing and production for industry and
governmentworldwide
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General Atomics

Gulf General Atomic Gulf/Royal GA Technologies Inc,
Dutch Shell GA Chevron USA

General Atomic Division
of General Dynamics

1955 - 1967 2 2 PRESENT
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GA Global Locations

Berlin and Dresden

London
3
- o+ __—Tokyo
/ +
+ ™ :
Corporate + S Shanghai
Headquarters
San Diego, CA Abu
Dhabi
Bangkok
New Delhi b Canberra
/
Adelaide
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General Atomics Advanced Technologies

Lo e

P S SR P RN
Uranium Mining

i--; .. =

Satellite and Space Systems Precision Manufacturinb Pulsed Power /)

Leaders in Advanced Power and Energy Systems
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Leading designer and
manufacturer of proven,
reliable Remotely Piloted

Aircraft (RPA) systems, radars,

and electro-optic and
related mission systems,
including the Predator® RPA

series and the Lynx® Multi-

mode Radar.

Business Segments

Develops technologies for the
Dept. of Defense, the Dept. of
Energy, and commercial
customers.

GA is a world leader in the
application of electromagnetic
technologies to aircraft launch
and recovery, projectie launch,
pulse power systems, lasers and
advanced sensors.

Develops sustainable and
alternative energy solutions
and materials.

Operates the DIII-D National
Fusion Facility.
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Opportunity

 Electrical Cable Harness Assemblies

— Numerous challenges presenting/capturingreality
— PI System Explorer

— Analysis's

— EventFrames

— Notifications
Email/texts

— PI Vision
— PIWeb AP
— PI Manual Logger
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Pl System Explorer (PSE)

CableTernplate
General Attribute Templates ports  Analysis Templates  Motification Rule Templates

Group by: Category [ | Template
| Filter Name: |CrimpF‘ressure2 |

|ﬁ’ i|% R name 2 Default Value | Displ... | Value Type Data Reference | Settings... Description: |-‘5'if pressure on the cable n:rimp|
Sl Category: Limits Properties: <MNone > -
Cateqgories: |Li'-.rEData |

=gy CrimpHydraulicPressure 10verMaxLimit i “Mone =
=g CrimpHy .

Default UOM: ound-force per square inc
=@ CrimpHydraulicPressure 20verMaxLimit ‘ <Mone = sraut < ||:l persq v|

Value Type: Int32
C,E CrimpPressureCountTrigger F PI Point Y\ %eServer ¥\ %eElement. ..

Default value: 0 psi
CE ManifoldAirPressureHighLimit PI Point Y\ 2aServer ¥\ %Element. ..

Display Digits: -5

=g ManifoldAirPressureHiHiLimit ‘ <Mone =
Data Reference: | PIPoint
=g ManifoldAirPressureHiLimit : <Mone >
Settings...
=g ManifoldAirPressureloLimit <Mone >

. ] ] __ \\22@PI Data Archive Mame%:\3:Elementat.

=g ManifoldAirPressurel oLoLimit <Mone = o Attribute

] ] __ ] ] %io;ptdassname =dassic;pointtype =Int32; compde
& ManifoldAirPressureLowLimit PI Point V\3%@PI Data Archive Na... v=3;convers=5,242%:exdesc="TnstZero=101"""
55 instrumenttag =%@Modbus DMS name

=g ManifoldAirPressureTargetlimit <Mone = %%, 0. com;location 1=2%@Modbus Interface 1D
Mumber 3%;location2="% @Modbus Device PLC
Category: LiveData Mode Number

%io;location3=1 . 2;locationd=_;location 5=8;point
i AirPressureFrontLeft PI Point V\3%@PI Data Archive Na... source =% @Modbus Interface Point Source
Yojspan=____0

=g AirPressureFrontleftPreviousvalue <Mone > =

(,'.E AirPressureFrontRight PI Point W\2%@PI Data Archive Na...
CE AirPressureRearLeft PI Point V\3%@PI Data Archive Na...
(,',E AirPressureRearRight PI Point W\2%e@PI Data Archive Na...

CE CrimpPressure 1 PI Point W\2@PI Data Archive Na...

CE CrimpPressure? PI Point Y\30@PI Data Archive Na...
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Pl System Explorer (Analysis)

Generation Mode: Explicit Trigger Event Frame Template:  CablesManifoldAirPressureBvent Add a jable
— Name Expression Output Attribute

Name Expression True for  Sewerity

CurrentValue *AirPressureFrontLeft”

@ Start triggers PreviousValue PrevVal( 'AirPressureFrontlLeft’, '*')

riggerl | "AirPressureFrontleft’ » *ManifoldAirPressureHighlimit’ Warning if PreviousValue < CurrentValue then

'AlrPressureFrontRight’ » 'ManifoldAirPressureHighLimit’ Warning 3
else if PreviousValue > CurrentValue then

TrendDirection

'AlrPressureRearLeft’ » 'ManifoldAirPressureHighLimit® \ Warning

'AlrPressureRearRight’ » *ManifoldAirPressureHighlimit’ Warning

Advanced Event Frame Settings...

Muiltiple start triggers are configured. Child event frames will be generated when the trigger changes. See documentation for more details. A
Expression Output Attribute

if 'CrimpPressurel’ < -28 then
"NSP™

else if ‘CrimpPressurel’ »= -2@ and 'CrimpPressurel’ < @ then
2]

else
Concat(String('CrimpPressurel®), " psi")

Expression Qutput Attribute if ‘AirPressureFrontleft’ < -20 then
"NSP™
else if ‘AirPressureFrontLeft” »= -20 and 'AirPressurefrontLeft’ < @ then
e
A . . . "l lse
PressureAbovelimit ‘CrimpPressure2’ > 'CrimpPressureCountTrigger’ viap € . . . .
P B P = 88 Concat({5tring( AirPressureFrontLeft’), ™ psi”)

IsCrimpPressurelSensorPresent

AllDataValuesireGood (Mot BadVal('CrimpPressure2')) and (Mot BadVal('CrimpPressure2CountInput')) Map IsAirPressureFrontleftSensorPresent

if ‘AirPressureFrontRight’ < -2@ then
"NSP"
CountTagTshew ‘CrimpPressure2CountInput’ = "Pt Created” Map IsAirPressureFrontRightSensorPresent el;a if "AirPressurefrontRight® >= -2@ and 'AirPressurefFrontRight’ < @ then

= . ne R A I - - else
if AllDataValuesAreGood and PressureAbovelimit and PrevPressureBelowOrEqualTolimit Then Concat(String('AirPressureFrontRight’), " psi”)

("CrimpPressure2CountInput’® + 1)
else if CountTagIsNew then

PrevPressureBelowOrEqualToLimit |Prevval( ' CrimpPressure2’, '*') <= 'CrimpPressureCountTrigger’

if 'AirPressureRearleft’ < -20 then
o CrimpPressure2Count "NSP"
1 IsAirPressureRearleftSensorPresent else if ‘AirPressureRearLeft® >= -20 and 'AirPressureRearLeft’ < @ then
else
]

NoOutput () clse

Result
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Pl System Explorer (Notifications)

CablesLowAirPressureMotification - Message - CableHighAirPressureWamingMotificationSMS
=y MName
g CableHighdirPressureWarningMotification
g CableHighdirPressureWarningMotification>M5
e CableLowAirPressureWarningMotification
o CablelowAirPressureWarningNotificationSMS
Global Default Email Inheritec

=] Global test

Design [HTML Preview  Plain Text Preview

Subject &>
]

Test Send -

Attachments

Target:Path  below AirPressureHighLimit:Value At Start Time | AirPressureHighLimit:UOM
{ Environment:Value At Start Time ).

FL = | AirPressureFrontLeft:Value At Start Time | AirPressureFrontLeft:UOM

FR = | AirPressureFrontRight:Value At Start Time | AirPressureFrontRight:UOM

BL = | AirPressureRearlLeft:Value At Start Time | AirPressureRearlLeft: JOM

BR = | AirPressureRearRight:Value At Start Time | AirPressureRearRight:UJOM
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Pl Vision

MSP Rear 102 psi 103 psi Rear NSP MNSP Rear 100 psi 102 psi Rear MNSP NSP Rear 103 psi

[~] CrimpPressure1 [ [~] CrimpPressured ] [T] CrimpPressure1 [} [~] CrimpPressure [ [~] CrimpPressuret [
37 psi MSP o MSP NSP
CrimpPressure1Count CrinnpPressure Count CrimpPressured Count CrimpPressure1Count CrimpPressure1Couwn

— — — 0 — — 70 — — 0 — — 0 =
A A A A A

MEP Rear 102 psi NSP Rear 92 psi 09 psi Rear NSP G1 psi Rear 102 psi NSP Rear 25 psi

[~] CrimpPressure1 ] [~] CrimpPressure [ [ ] CrimpPressure1 1 [] CrimpPressure [] [~] CrimpPressuret ]
NSP 1] NSP 30 psi 1 psi
CrimpPressure1Count CrirnpPressure] Cour CrimpPressured Count CrimpPressure1Count CrimpPressure 1Cown

— 0 — — — =0 — g — 12 —
A A A A A

Front Front Front Front Front
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Pl Vision Navigation Links/Pl Manual Logger

NSP Rear 102 psi

7| P| Manual Logger Online | — | %

37 psi

ADAM-6017

98’4 8-ch Analog Input w/DC

Online |

Left Right

CellA.CrimpPressure1Count

Instructions

r_J.l._.IF__I___

malls A _com

Timestamp
Thursday, February 20, 2020 11:00:27 AM

Comment

ply Output

Back to Login

* See historical values

* See attributes

75 psi T4 psi
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Pl Vision Event Frame Display

Event Name Y | Asset Y | StartTime Y | Duration Acknowledgment Y

CablesCrimpHydraulicPressu

CellH 21242020 5:02:28 AM 1.001s Acknowledge
reOverMaxEvent - CellH -

CablesCrimpHydraulicPressu

CellH 202472020 62721 AM 1.504s Acknowledge
reOverMaxEvent - CellH -

CablesCrimpHydraulicPressu

CellH 2/24/2020 6:28.10 AM 1.499s Acknowledge
reOverMaxEvent - CellH -

CablesCrimpHydraulicPressu

CellH 212472020 6:46:43 AM Acknowledge
reOverMaxEvent - CellH -

CablesCrimpHydraulicPressu

CellH 2 2020 7:37.56 AM y Acknowledge
reOverMaxEvent - CellH -

CablesCrimpHydraulicPressu

CelH 2/2472020 T-40:06 AM 1.506s Acknowledge
reOverMaxEvent - CellH -

CablesCrimpHydraulicPress

2020 81501 AM 1. Acknowledge
reOverMaxEvent - CellH -

CablesCrimpHydraulicPressu

CellH 22472020 8:15:24 AM 0.985s Acknowledge
reQverMaxEvent - CellH -

CablesCrimpHydraulicPressu

Acknowledge
reOveriMaxEvent - CellH -

CablesCrimpHydraulicPressu

CellH 212412020 54546 AM 1.75s Acknowledge
reOverMaxEvent - CellH -

CablesCrimpHydraulicPressu

CellH 20242020 9:12:10 AM 2. Acknowledge
reOverMaxEvent - CellH -

CablesCrimpHydraulicPressu

CellH 212412020 91252 AM A Acknowledge
reOverMaxEvent - CellH -

CablesCrimpHydraulicPressu

CellH 2/24/2020 9:56.10 AM 2.25s Acknowledge
reOverMaxEvent - CellH -

CablesCrimpHydraulicPressu

CellH 212472020 9:57:12 AM . Acknowledge
reOverMaxEvent - CellH -

CablesCrimpHydraulicPressu

CellH 212412020 10:47:04 AM 1s Acknowledge
reOverMaxEvent - CellH -

CablesCrimpHydraulicPressu CelH 22412020 1:34:19 PM

GCENERAL ATOMICS
AERONAUTICAL



[ 4,501

-4500.8

Event Frame Notifications

CablesCrimpHydraulicPressureOverMaxEvent - CellH -

Event Type: CablesCrimpHydraulicPressureOverMaxEvent

22412020 5:02:28 AM - 2/2472020 5:02:29 AM Asset:  \A15S\Cables\CelH

6,000 CrimpHydraulicPressure2Overh
4 500 psi

CrimpPressure2

3 psi

-4,500.6

-4,500.4

L 45002

L4500

L 4,499 8

-4,499.6

L 4,499 4

-4,499.2

4,499

0 .

202412020 5:02:28 AM 212412020 5:02:29 AM

Trigger Attributes (2)
CellH Y| Start Value Y

End Value Y| Units Y

R T R
R
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Updates (Pl Vision > Pl Web API)

 Paint booths

u_m, i .ﬁ.:‘.? Ll

FL78 °F Bldg. 21 Booth 1 BL76 °F

Post Cycle Idle: "4Imins

BR78 °F
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Bonus

«jo cemeracaromes - AOSA Sabre Springs

M -2DAM
@ = Jetson
Core Room F 78
A\ =Gateway
-1 : 0 0 F 4=F
65 °F
56 % RH
3 °F 67

70 °F )
47 % RH |~ 68 °F

| LS ]
oo Ope 52 % RH
Front nr P
1 69 °F
68 °F 50 % RH
. Emw 50 % RH Bty Room
g
NOT FOR PRODUCTION NOT FOR PRODUCTION A ;’-‘é""""“"“"’”’
e P — J—— \ i -

weeny) 52 % RH

5o
L4

&h

UZI2020 T:4T06 AM
PlyFreszarfirTempars

L L L "
22312020 5:47 Y
: I
0
L ‘
|
La ‘
L5 I
= - L in . |
37232020 5:4706 PM

3232020 94708 AM &h
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Bonus Bonus
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TRANE/BACNet
Freezers

Paint booths
Ovens

In Work.....
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Looking Forward....

 Thermal Chambers
— Temperature tfracking, analytics
 Flight Operations
— Meteorological monitoring
— Facility monitoring
* Machine Shop
— All CNC machines

— All Aeronautical facilities at all geographic locations
— Assets with opportunities for “sensorization”
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CUSTOMER STORY 7 L

CHALLENGES P SOLUTION P BENEFITS

Opportunitiesto improve Pl Asset Framework Historical visibility into

final aircraft assembly Setup hierarchy past crimps

Unaware of pressure Pressure analysis Collaboration with

conditionsduring Notifications qguality calibration

assembly Pl Manual Logger — Alerting on various

Number of tool interact with Pl System pressure conditions ‘

executions before values 1/

calibration needed Pl Vision — visualize /
current and past ,’
conditions 1 /,

‘ ‘ Engineers and technicians now have digital information in front of them real time

indicating requirements and actual assembly results — Russ Manson
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* Russ Manson

* Integration Automation Architect/Developer

 General Atomics Aeronautical
* russell.manson@ga.com

« Anna Kaplan

« Software Developer

« General Atomics Aeronautical
« anna.kaplan@ga-asi.com

GENERAL ATOMICS
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Questions?

Please walit for \
the microphone &

State your
name & company

& OStsoft.
Pl'World san rrancisco 2020

Save the Date...

AMSTERDAM
October 26-29, 2020

/] OSlsoft.

PlWorld

#PIWorld ©2020 OSI
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PAXMAT CATA & SIPAS JIWERE Termakast MATUR NUWUN
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