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NIST Conceptual Model
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Example Sensors
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Transformer Condition Assessment:

Advanced Sensors

Benefits
e I Reduced cost
Solid-state Fiber-optic T Online
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Disconnect Temperature/Current Sensor Installation
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Data collection from backscatter sensors

Interrogator Antennas




RFID-type sensors (backscatter sensors)

Magnetic BS Electnc Field
Device - CT BS Device -

- _— NT

Temp Vibration -
Sensor BS Sensor BS
Device,

I". DE;-ICE J

o1
ILTC '/ U
v s, | éj

\J

Sensor sends back

Excitation signal sentto B temperature, vibration,
SEensors voltage or current
? magnitude plus unique
. identifier
t i\ g
ﬁr? xﬂ/

Data incorporated into Databus or
maintenance databases




Antenna Array Concepts
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On Line Infrared systems
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Weather monitoring

A Wind Speed

A Wind Direction

A Rain

A Temperature

A Relative Humidity

A Barometric
Pressure

A Solar Intensity




Deriving Information from Data

Models for Main Tank

DGA — | — |nsulation condition
Main Tank |, ot spot temp.
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Integrating IEDs and other monitoring data

Applications and User Interface

(for example, Enhanced Fault Analysis)
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Enhanced Reliability
of Power System Operation
Using Advanced Algorithms
and IEDs for On-Line Monitoring
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Displays

GE Energy Services

PowerLink Advantage

<< | Transformer Details

Substation: Suhstation 1
UnitID:  Unit 1

MVA Rating: 400 MYA
Device ID; ITMPD2

Ambient Temperature _ °C
Apparent Power _ MR

]mmillu
iib00s0se

Q

LTC Information

Tank Temp. 400 ¢

Position 12

Details |

Applications

Bushing Status
Bushing Action Alert Ack
Bushing Warning Alert
Reset
Bushing Information Alert
Bushing DD |
® @ L
= o= i
— i o
L] = L)
== = ==
o= o= =
L) L—— L)

Main Tank Information

Top Qil 400 =C

Tank Temp. 400 =C

EO
Bottor il NS00 “C
Moisture in Ol [[RNOI0NN %RH
Nitrogen Pressure _ PSI
Winding Hot Spot Hr.Avy 400 -=C
Gas Value [LUNOL PPM
Hourly Trend [=2:800] PPM
Daity Trend [ =04 | PPM

Details I

1211201
15:12:33

ADMIMISTRATOR

Transformer Status

Transformer Status MNormal
Information Alert MNormal

Transformer Models I

I0000e
(000060000

F

Cooling System Information
Fan 1 Fan 2 Fan3 Fan4

(2004 [ 0.8a [ 284 204

Stage 1 Off
Stage 2 Off

Pump1 Pump2 Pump3 Pumpd

QG &)

o0 (200 [To0a [F00A
Details |

- Acknowledge Alarm

li:& Audible Alarm




~N o Ok WD

Dynamic Line Rating Methods

Tension Monitoring

Weather Monitoring

Sag Monitoring

Line Temperature Monitoring
Thermal Rate Monitoring
New Technologies N |\
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Lost Capacity
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New Technologies
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Role of Phasor Data in Advanced Applications
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Current Reportmq PMUs
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Planned PMU Installations
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Distribution System without DA
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Transformer Breaker . Switch
Line
Switch
Transmission
Substation
Power Plant
Reclosers
Line Switch
Circuit Brealer Line Switch Line Switch

Distribution
Transformer



Distribution System with DA
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Challenges

A Tower of Babel

I Hundreds of communications methods ¢ mostly
proprietary, mostly insecure, mostly not scalable

I Even when standards based, there are multiple
standards and few well defined information models
A Difficult to make the business case to
integrate and interoperate
I A historical problem for distribution automation

I Becoming easier for asset management ¢ preventing a
single large transformer failure can save millions



Thank you!

A Comments welcome!

A Further guestions and comments:
I erich@enernex.com



