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Introduction s

e Basic problem: how to utilize data
“explosion” in power systems

e Data “explosion” is associated with
introduction of substation IEDs

e Current status: “pipeline” of R&D,
demonstration, deployment

e Funding parties: State of Texas (ETF),
NSF (Pserc), DOE (CERTS, CTC),
EPRI, utilities, ERCOT, vendors
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e Traditional data separation: operational and
non-operational

e New concept: make data transparent to the
user

e Properties of new data: redundancy,
robustness, more information

e Problems to be solved: data acquisition,
data integration and information extraction,
Information presentation
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- All-digital protection system
- Automated topology processing
- Transient testing of substation systems

e Data Integration and Information
Extraction

- Automated substation processing
- Enterprise-wide applications
¢ Information Presentation

- Models
- Physical images



s °/ Existing solutions

TxCEE




- [

+ .| New Versus Existing solution FERy

TxCEE

Merging Unit Protection
IED

Current
and/or

analog | ey (EEA T (EHEEA S Ed
Sensor
current and voltage
signals are supplied to IED m m
Module Module

Input/Output

Field signals are brought ot
into control house via
standard copper wires

Process
Control

voltage samples are supplied to IED
Ea BEE utitunston via the substation LAN. It requires
Interface Modules in MU and IED

Field signals are brought in to
control house via process bus

Analog Sensor Function Outputs Process = =
: digital current and




All-digital system

Optical
Sensors

Merging
Unit

—

NSCTPHASE

A

AREVA

Optical
Sensors

Merging
™ unit

r|

GPS
AMNTEMNMA

PROCESS BUS
IEC 61850-9-2

RUGGEDCOM

GE Multilin
SIEMENS




L]
®

»
~cee Modeling, simulation and lab tests

= H-‘

Opto Protective -
Electronic Relay

Rack with MU
¢ O™

Optical Current
and Voltage
Transducers

; “m
(3= 0% T,
sanuhe ~a gEEL ({0 e
s ARE o

*"”_{_)_7{_"{_7_ Simulation = 1 Ethernet
-

.
i



— Yt
+°/ Demonstration Projects "2
TXCEE o Data Acquisition and processing

- All-digital protection system
- Automated topology processing
- Transient testing of substation systems

e Data Integration and Information
Extraction

- Automated substation processing
- Enterprise-wide applications
¢ Information Presentation

- Models
- Physical images



Color Kay:
Blus: Transmisslon
Green:  Distribution

Subtrensmisslon

Tranaission Linas s 4 Customer _.
765, 500, 345, 280, and 138KV ||| i 204 end 62V sformer ] s

transformer |

Transmission - Sacondary Customer
Customer 120V and 240V

Up Transformer 138KV or 220KV




t Breaker

ircu

C

®

TxCEE

i m._,,h.. I __
R

il

L

—

— il

a
L w
E P

Il
[ \ |
i D

v _ - m:1
v

WS A< oA
RS R EZT i o S
NPT 2\ L

/R
&

\ R
._____.._.

| “_.________

)
»
Fﬁ

==
"4
N



Mechanical

Structure
(Closed State)

18.15



18.27

18.15
18.11

18.41.1
18.22
— 18.24
18.7
18.7.1

<
RN R B Y

| - o L

_ |
_ ! / _ _
h |
_ - z Aﬁ
7 | | _ _ = | |
© o <+ © © ™ @ X - N O o S
; B . )

[vo] w0 x 0
22 & B §= B B -8 B © @ 1
—

(Open State)

8
T S
T 0O
S S
O S
S0







. .
®
’ '
TxCEE

[

AGGIESH4

d

Performance Characteristics

A and B Contarts

WAVEF ORM 5
SIGNAL TYFE Circuit Brealer OPEN Operation Circuit Brealer CLOSE Operation
T rip and Cloze
Inmhaies L mmml . cvvevas eevesees seeseees vsseres svsseses sueseins sesns sersnes sessea sessran

Currents

Trip and Cloze Coil

X and ¥ Coils

Phase Currenis

DC Voltages




- i
s/ Time Parameters

TxCEE

Event Event Description Time
&
1 Trip or close operation is initiated T1
2 Coil current picks up T2
R Coil current dips after saturation T3
4 Coil current begins to drop T4
5 B contact breaks or makes T5
6 A contact breaks or makes T6
7 Phase currents breaks or makes T7
8 X coil current picks up T8
9 X coil current drops out T9
10 Y coil current picks up T10
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The representation, visualization, and manipulation of objects
represented as sampled data in three or more dimensions.

3D Surface Graphics

j
3D Volume Graphics aassaar?"
EEEEEN @ i
HHHH

Courtesy of University of Mannheim, Germany



-

>

*
TxCEE

AGGIES|

Outline 3 L

¢ Introduction

e Background: Operational VS Non-
operational Data

e New Concept: Transparent Data

e New Solutions: Different utility groups
e Examples: Demonstration Project

e Conclusions



CCET Partnership

EPRI: Substation Automation

DOE CERTS: Topolo CTC: Visualization

Utilities: Field de ndors: Products

PSERC: Algorithms

d



.
iU

.p.l.

ions?

Quest




