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Power Management
Engineering & Construction

« Many owners want the design to accomplish one goal,
low initial cost. Since they may not have to pay the utility
bill they don’t care about efficiency.

« Title 24 and other standards require designs to meet to
efficiency targets

« Owner/operators have a built in incentive to design for
efficiency but with all of their problems it often is not on
their radar screen we have to put the efficiency issue in
terms that they understand, e.g., RELIABILITY,
REDUCED OVERHEAD, HIGHER PROFIT, EASIER TO
MAINTAIN, ETC.
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Power Management
Operations and Maintenance

« for large facilities operations the focus is to
keep it running

* maintenance is an easy target for cost
cutting since the impact doesn’t show up
for some time

* proper maintenance will help keep
equipment running efficiently and reliably

 preventative maintenance can further
increase reliability




Power Management
Reliability and Power Quality

* SAIFI. System average interruption frequency index
(sustained interruptions). The system average
interruption frequency index is designed to give
information about the average frequency of sustained
interruptions per customer over a predefined area.

« SAIDI. System average interruption duration index. This
index is commonly referred to as Customer Minutes of
Interruption or Customer Hours, and is designed to
provide information about the average time the
customers are interrupted.

« CAIDI. Customer average interruption duration index.
CAIDI represents the average time required to restore
service to the average customer per sustained
interruption.

Reliability and Power Quality
The Utility View
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Reliability and Power Quality
The Customer View
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Reliability and Power Quality

The Customer View
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Reliability and Power Quality
The Customer View
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Metering N

Revenue Meters Vs. Panel Meters Vs. Advanced Meters

» RMs are directly connected <600 volts,
200 amps. Higher voltage or current
requires transformers.

» Voltage Class - kV: 0.6, 1.2, 2.5, 5, 8.7,
15, 25, 34.5, 110, 250, 350

* Indoor Vs Outdoor

» Accuracy and relay or metering class

Metering

« Potential Transformers

 Limitations include
Voltage/Insulation Levels,
Accuracy, Temperature

Metering

¢ Current Transformers

¢ Limitations include
Voltage/Insulation Levels,
Current capacity (low and high),
Accuracy, Temperature

¢ Split vs Solid Core
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Metering

¢ Safety and Shorting vs. Disconnect
— Voltage Source needs fusing to protect from short
— Voltage Source requires a means to disconnect

Vp = Vs X Turns Ratio

N

If the circuit is shorted, the

PT current output will ‘ Fuse
increase to try and maintain _ -

the ratio. Left unprotected

this high current can burn
up the PT or the wires.
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Metering

¢ Safety and Shorting vs. Disconnect
— Current Source requires a means to short out the
circuit

Ip = Is X Turns Ratio Primary Current Is ——>

If the circuit is left open
after the meter is removed,
the CT voltage output will
increase to try and maintain
the ratio. This can cause
burns, arcing or destroy the
CT.

Shorting Block
Or switch

Primary Current Ip

N
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Metering

« Connecting meters - Incorrect wiring can cause
significant errors. This adds up - $$$$$$
- 4WIRE WYE
- 3PT,30R4CT
— Polarity and Phasing

4-Wire Wye, 3-E| Direct Connection Diag
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Metering

* Meter Types
— Revenue meters
— Sub-meters
— Transducers
— Dataloggers
— Analyzers
— Panel Meters
— Mechanical, Analog
— Electronic

Power Management

Operations  Comm Server

Production

Battery Condition
Monitoring

Temperature/
Environment

Ethernet
OBaseT or Fiber

RS485 Shielded
Twisted Pair

Breaker/
Relay Status Rotational Stress &

Condition Monitoring

“Smart Meters”
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Power Management

» What do you do with all the information

— Building Management Systems vs Power
Management systems
— Management Vs. Control — are they the
same?
« Sophisticated time clocks and temp control
* Management process to incorporate best practices

— Local Control Vs. Distributed Control
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« Analyzing how Power impacts operations
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« Analyzing how Power impacts operations
Watts Per Sq Foot by Site
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Power Management

¢ Analyzing how Power impacts operations

XYZ Corporation Aggregate Energy & Demand
From: July 1, 1998 00:00:00

Applied Power Technologies, Inc. To: July 31, 1998 23:45:00
ENERGY
Tariff Total kWh Cost/kWh ($) _Cost for Tariff ($)

O peac 35108 7072
Partal Peak a6i07d  oo7sg w73
Stmmer Off Pea 400208 00550 220115
Summer Partal Peak 214393 00750 160795
Super Peak 210075 00550, 201175
Total Cost 1020029
DEMAND — Total Peak

Tartt (s Gays in effect Tim Max Costiow (5) | Cost for Taif 5)
Max Demand (31 days) 2730198 120000 PV 00
Partal Pealc (15 days) 091198 12:45:00 PM eyt 700 112057
Sum. Part Pk (16 days) 1630198 11:45:00 AM 3351 700 121285
Super Peck (16 days) 2730198 1200:00 P 31064 900 158231
Total Cost 613887

Energy and Demand Total 1634815




