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Successful SEL Automation Strategy

e Integrate Devices From Many Vendors

¢ Meters, equipment monitors, PLCs, RTUS,
controllers, weather stations, battery chargers,
competitor relays, pagers, Ethernet servers /
hubs / switches / routers

e Make Best Use of Avalilable Devices and
Data

e Utilize Multifunction IEDs to Simplify
Systems



Types of Power System Data
Avallable in SEL IEDs

Instrumentation
Protection
Metering

System
Automation

Control

Supervisory
Device Diagnostic

Equipment
Monitoring

Historical

Settings



Communicate to New / Existing IEDs

SEL Communications Processor Connects to Non-SEL IEDs

The flezahle communications parameters of the SEL-2020 and SEL-2030 Communications
Processors make etther a great choice for almost any mtegration andfor port-switching
application. With the database structure and ability to configure communication, data acouisition,
and control parameters with datahase sethngs, the SEL-2020/2030 can sunply and mexpensively
imtegrate multiple devices m a substation, including many non-SEL IEDs. SEL engneers andfor
customers have successfully communicated with the following devices.

ABB DPU

ABB DPLT 2000

ABE DPU Z000K
ABPR GPU 2000R
ABB MDAR

ABB EEL 301

ABB REL-302

ABE SPATI4LC

ABERE TPU 2000R
ACS NTUO

ACS RETU

Alcad Battery Charger
Allen-Bradley SLC 500 PLC
APT Relays

ARGA Z25-4a8

Basler BFR-BEI
Beclowth L2001
Beclowth M20014
Beclwith 13430
Beclowith Meters

GEC K-Series Relays wia GEC Kitz

GEC Optimho Relays

Gravhill 'O Systems

Harley LTC MAP 1525 Transformer Mottor
Harley LTC MAP 2130 Transformer Momtor
Hathaway 512 SER

Hydran Gas Mormtor

INCON Breaker Wear Monttor

Koyo PLC

Modicon 984 PLC

Modicon Quantum PLC

Morgan Schafer AMS 500 Plus Gas Monitor
Opto 22 IO Systems

FMIL 3710

FMIL 3720

PML 7300 (Modbus)

PML 7700 (Modbus)

QEI RTU

EFL 2300

EFL 5400



Innovative Communication Paths
Integrate Devices

Equipment EMS SCADA Asset Revenue Historian
Monitoring Host Host Management Metering
Host
| I
! Enterprise
]
] ] Report o O Cetrib ot Ethernet, Wireless
X o Distribution ' '
Engineering Collection and < 2 Automation | Serial WAN and LAN
Dial-In / Dial-Out SER H oo u I .
ost n Host Communications
Local HMI Ethernet, Wireless,
Substation Serial WAN and LAN
Communications Processor -I_ Automation Communications
Substation
> Relaysn
Meters,
Controllers,
Subsystem —3 m / Monitors
Peer-to-Peer Multidrop

Connections Subnetwork
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SCHWEITZER SYSTEM ONELINE SEL 8/6/2003
ENGINEERING 0756
SEL | LABORATORIES One-Line || Targets Alarms ||Protection Comm Weather | | SEL APPS Log On||Log Off 3:07:56 PM
BKR - H1 BKR - H2
P: 2220 M la 70 Amps P: 2220 MY la: 70 Amps
Q@ -12.30 Mvar lb: 73 Amps Q@ -12.80 Mvar l: 73 Amps
PF: 057 Lead lc: 69 Amps Van: 118.30 kY PF:".0.57 Lead le: 769 Amps
Yon: 121.80 kv
Yen: 119.90 kY
CSW- TH
la: 47 Amps
b 48 Amps
lc: 46 Amps
SAARL
S S I lg: 0 Amps
BKR - TL
P:  18.60 MW la: 477 Amps
Q@ -10.60 MVar lb: 487 Amps
PF: 0.57 Lead lc: 467 Amps Van: 14.70 kY
Yhn 1510 kY
Yen: 14.90 kY
BKR - F1 BKR - F2 BKR - F3 BKR - F4
Haes Morman Allen Tibbals
Substation Substation Substation Substation
la: 284 Amps la: 191 Amps la: 191 Amps la: 284 Amps
b 292 Amps lb: 195 Amps l: 1895 Amps lh: 292 Amps
lc: 281 Amps lc: 187 Amps lc: 187 Amps lc: 281 Amps
In: 0 Amps In: 0 Amps In: 0 Amps In: 0 Amps
P: 1110 MW P 7.40 MW P 7.40 MY P: 1110 MW
Q: -6.30 MVar Q. -4.20 MYar Q: -4.20 MVar Q:  -6.30 MYar
PF: 0.87 Lead PF: 0.57 Lead PF: 0.87 Lead PF: 0.87 Lead
Date Time Description Value Group Provider

ACK




Local Substation HMI Detall

Control Breaker BKR - F2 Metering Status
Enable Ground Line 1 la: 0 Amps Ground Status
DizabicEround Line 2 lb: O Amps Reclose Status
T |Cf 0 Amps Remote Status
Diséble B $ | 0 Amps Bregker Failure Status
an: 0.0 kV Spring Energy  Status
Enable Remote Yhn: 0.0 kY Trip Coil Status
Disable Remote ven: 0.0 kY Remote Lockout Status
Reset Lockout Abnormal P: 0.00 MW Mirrored Bits Status
i £18) SF u.00 Tvadr Transparent Active
N : ea
Lo _ A o
Doply Hottine - Last Recorded Fault
Remove Hot Lin»e Distance: 0.00 Miles
Apply Hold Type: CWERTO UR

Remove H»oAId

Apply Info Trip Close
EM | TRIP INST COMM SOTF | S0 51 &1 SEL-3518
Remove Info e — - v - e - p TARGET
RR%qu{r?eé RESET

Before Close r

RSS CY
RECLOSE FAULT TYPE




Innovative Communication Paths
Integrate Applications

Equipment EMS SCADA Asset Revenue Historian
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Basic System for DNP3.0 to Pl System

e |ntegration system platform consisting
of:

¢ Protective Relays with SEL-2030
Communication Processor(s)

¢ SEL-2890 Serial to Ethernet Transceivers

¢ OSI-PI Server with the DNP3.0 Interface
Installed

¢ Web Server Running Industrial Evolution



Basic System Overview

Web Server Running
Industrial Evolution

Pl Server With
DNP3.0 Interface
Running

DNP3.0 VPN
Connection

Substation
SEL-2030

—




Advance System

e |ntegration system platform consisting
of:

¢ SEL-7000 System with HMI

¢ Hardened Substation Computer

¢ OSI- Pl Server Running at the Substation
¢ Interface through DNP3.0, OPC, or DDE
¢ WAN Access

¢ Web Server Running Industrial Evolution



Complete Protection, Automation, SCADA




Advance Automation System
Pl Server Located at Substation

=
7]

COM PORTS
1]2[3]a]5]s

GPS Clock

SEL Binary Fast Meter
Sequence of Events

Fast Operate Commands
ASCI Data & IRIG-B

Mative Protocol
Data & Commands

IRIG-B Signal

Ethemet Good
Ethemet Bad

Serial Good

Serial Bad

Transparent Connection

Comm Notes |

SEL Binary Block Transfer PC Remote Access
Sequence of Events Historical Data

Fast Operate Commands Engineering Access

Ethernet Switch | - — ' Firewall { Router

ASCI Event Reports Retrieval Engineering Access (Telnet)

File Transfer (FTP)

Legacy SCADA. Protocol

Protocol
Translator

SEL-3515 HT
SEL-3515 LT
SEL-351S F1
SEL-3515 F2
SEL-351S F3

SEL-351S F4

B SEL-387-6 TXFR

SEL Mirrored Bits

B |2 SEL-701-1 Monitor

X

LTC Controller

Weather Station

1
SEL-2100




a Welcome - Microsoft Internet Explorer provided by ATET WorldNet Service

File Edit ‘iew Fawvorites Tools  Help

dmBack - = - (£ i | ‘Chsearch [ElFavorites EfMeda ¢4 | By S 0 - =

=17 %

@+@ﬂ$l'

Welcome

Content Yiewer

Dashboard Yiew

ICEPrivateisoland heersink
Bl IcEPublic
1 -Welcome
2 - Airplane Tracker
3 - Building Monitor
4 - Cleveland Weather
5 - JE&, Water Plant
B 6 - schweitzer Engineering
[ substation Breaker Details
7 - Timken

About This Web Site

This web site contains a number of sample
implermentations using the PI-ICE software from
O5Isoft. These examples are hosted and maintained
by Industrial Evolution, O5Isoft’'s equity partner for
secure data sharing services,

Getting Started

To view the live data, open the folders and/or pages
shiown in the directory to the left. Double-click any
entry to open it, or use the navigation bar shown
above,

Most pages are in the “Public Folders™, meaning
that these are view-only pages. The Building
Monitor pages are replicated in your “Private
Folders" section as well - these pages are
availahle for you to edit, change, re-arrange, etc.

Before proceeding, please be sure that all of the
Active-x/Plug-In Browser Security Settings are set
to either “"Enable" or "Prompt". In particular, the
graphic elements shown in this site have not been
marked as “safe", since they are specifically
designed to interact with other parts of the page.

This website includes access to the following:

Address I@ hibp ! e, osisoftderno, connyfdashboard/dashboard, asp?DashboardID=http: [ fww DAY Catalogi TCE fPublic] 1 %20-%20Welcome

Jut | Publish | Adhoc Trend | Help

dirplane Tracker

See live in-flight details for the OSIsoft corporate plane.
Flight data is collected directly from an onboard PI Systemn
via cellphone link every minute that the plane is in flight,

Building Monitor

See building power consurnption & related data in real-time
for the OSIsoft headguarters in San Leanro, CA. Data is
collected directly from building sources every minute,

Cleveland Weather

See live weather & related inforrmation from OSIsoft in
Cleveland, ©Ohio, Data is collected from a local weather
station every minute,

JEA Water Plant

See live process measurements from JEA's Ridenour water
treatment plant in Jacksonville, Fl. Data is collected directly
from the local PI System every minute,

Schweitzer Engineering | aboratories

See live electrical substatioﬂata collected in real-time from
actual operating substation equiprent. Data is collected
directly from the field equipment every minute,

Timken Bearing

See live data from an actual operating bearing, updated
every minute, plus wibration & bearing oil analysis results,
Selected data is autormatically populated in MS-EXCEL for
web-based viewing.

' Secure sharing of Real-Time Data... a
Qmm&ﬂm User Help Desk: 1-888-WEB-PWRD ...using the PI ICE software from L OSl:oft

@ htkp: S, osisoftdemo. comfdashboardfdashboard. asp?DashboardID=http: / s/ DAVC atalogfTCE/Public)s - Schweitzer Engineering)

Marton Antivirus E -

[ & [ |4 Internet



3 Substation Overview - Microsoft Internet Explorer provided by A orldNet Service == x|

File Edit ‘iew Fawvorites Tools  Help |

d=Back - = - B (5] | ‘Chsearch [ElFavorites EfMeda ¢4 | Eyv- S 0 - 5 @
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@+ - Substation Overview

Substation Qverview Substation Breaker Details

Dashboard Yiew

Havigation Tools

BICERrivaterraland heersink One-Line | Targets | Alarms | Prutemiunl Comm | S0E | Weather | SEL Apps |
(= ICEPublic
F11 -welcome
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g“nm Remote access to real-time substation data... e | S oltar s

...for secure web viewing or PI System integration LABORATORIES

@ htkp: Sy, osisoftdemo. comfdashboardfdashboard. asp?DashboardID=http: / s DAVCatalog/TCEPublic/s - Schweitzer Engineering)#4 l_ l_ l_ |ﬂ Internet



Z} Substation Breaker Details - Microsoft Internet Explorer provided by AT&T WorldNet Service == x|

File Edit ‘iew Fawvorites Tools  Help |

EBack ~ = - 2 [7] 3 | ‘Chsearch [ElFavorites EfMeda ¢4 | - S0 5 @

Address @ htkp: [ v, osisoftdemo. comyfdashboardfdashboard. asprDashboardID=http: [ v/ DAYCatalog) TCEPublic/ 63 20- %ZDSu:hWE|tzer%ZEIEnglneerlngISubstatlJ @Gn Morton Antivirus E -

@+ - Substation Breaker Details

Substation Cverviewy  Substation Breaker Details

Dashboard Yiew

Havigation Tools

ICE/Privateroland heersink One-Line | Targets | Alarms | Protection | Comm | S0E | Weather | SEL Apps |
(= ICEPublic
1 -Welcome
2 - Airplane Tracker Detailed Breaker Display
3 - Building Monitor
[#1 4 - Cleveland Westher Breaker BKR - F2 Detailed Display 9/11/2003 10:01:00 AM EDT
5 - JEA Wister Plant
[ 6 - Schyweitzer Engineering Breaker BKR - F2 Metering Status
Substation Breaker Details
7 - Timken Line 1 Ik 185 Amps Reclose: Disabled
Line 2 la: 193 Amps Ground: Enabled
le: 188 Amps Remaote: Enabled
In: v} Amps Breaker Failure: Mormal
Van: 1470 kW Spring Energy: Mormal
b 13.20 kW Trip Coil: Mormal
Ven: 14.90 kv Remote Lockout: Mormal
P: 740 MW Mirrored Bits: Mormal
BREAKER_F2_DETAIL N Q: -4.30 Mvar Transparent Active: Mormal
Control Breaker BKR - F2 Metering Status PF: -1.00 Lead
Enable Ground Line 1 la: 0 Amps G Status
Disable Ground Line 2 :b' E:WPS Reclose Status
Enable Reclose © o Remote ~  Status Last Recorded Fault
! In: 0 Amps Breaker Failure  Status
Disable Reclose Van: 0.0 kY. Spring Energy  Status 1
Enable Remote Vbn: 0.0 kY s el e Distance: 000 Mile
Disable Remote Ven: 0.0kV Remote Lockout Status
et ol P, 0.00MW Mirorsd Bits _ Status Type: QWER TO UR
@ Q000 MVar Transparent Active
Tags . PF: 000 Lead
Sooly Hot Line @ Last Recorded Fault THIF |NST GOII“I‘ SO‘TF
Hemael ot ne Distance: 0.0 Miles
Apply Hold Type: GWERTOUR
Remove Hold
Apply Info il
Re'l)l:’l:'e Info TT
Before Ciose ] [ G
FALLT TYPE
{ INDUSTRIAL Remote access to real-time substation data... S oltar s
...for secure web viewing or PI System integration LABORATORIES

@ htkp: My, osisoftdemo. comfdashboardidashboard. asp?DashboardID=http: [ e DAY atalog/TCEPublic/s - Schweitzer Engineering)Subs l_ l_ l_ |ﬂ Internet



Internal IT Network

Web
Power System |  Based
METER MOnItorlng o Cllenfs
I
SEL-7000 __
System
SEL-2032 Internet Internet ﬁ
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Clients



3rd Party IT Network
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Monitoring i
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System
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Substation Hardened el
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Questions?



