Measuring Distributed Electrical
Loads in Buildings
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Commercial Buildings

e At time of construction reticulation system often
represents “state of the art”

e Many buildings are decades old — e.g Carlton
Centre in downtown Johannesburg was
constructed in the 1960’s

e Nature of loads has changed over the years

¢ Modifications have been made to reticulation
systems — sometimes undocumented

e Building owners and managers often unsure of
what capacity is available
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Emergency Power

e Historically was provided for “safety”
e Lighting
e Elevators

e Many older buildings have minimal
emergency reticulation

e Supply was often centralized in a
basement with a standby generator
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Modern Tenants

e New business reality is 24/7/365

e Loss of power is a significant loss of
revenue

e Critical loads can now include
e Lighting
e Computers, servers, workstations, printers etc
e Networking and communication
e HVAC
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Building Monitoring

e Systematic way to determine loads

e Profile loads by
e Building type
e Tenant
e Time of day
e Day of Week
e Season
e Other factors (e.g ambient temperature)
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Monitoring ODbjectives

e Need to determine monitoring objective
e New tenant requirements
e Documentation
e Refurbishment
e Energy consumption
e Potential for savings
e Planning & Research
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Monitoring Plan

e Based on the objectives we may need to
measure:

e Entire Building

e Representative floor

e Specific office

e Particular load

e Some combination of the above
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Monitoring Points

e Depending on the objective it may be
Impractical to monitor every required load

e Practicality of access — can the required
load be measured

e May need to establish a representative
load

e Can measure by “subtraction”

o 2ot Tl el [LCENGINEERING SOLUTIONS PTY(LTD)

S OLUTIONS|] [SOFTWARE] [TECHNOLOGY]



COMING SUPPLY EXAMPLE
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Incoming Supply Panel




Site Issues

e \Where can we monitor
voltage?

e Panel meter

e Busbar
¢ BMS

e \Where can we monitor
current?

e Existing CT's
e Clamp-on CT's

e Location of monitoring
system

Your Engineering Solutions Partner

EOIUTTONS]

[ SOFTWARE]

( TECHNOLOGY]



PLE BUILDING FLOOR

NORMAL SUPPLY

DB
\ NN N N N\ NN N N N\
vy Yy Yy VY Vv Yy Yy Yy vy Vv yYy

FLOOR LOADS PLUGS LIGHTS

ONE PHASE SHOWN) (ONLY ONE PHASE SHOWN)

(ONLY ONE PHASE SHOWN)




Emergency Panel

bm’!-tl 1 ETE— W 8 T —

o, 1 [
-

I

Your Engineering Solutions Partner



Normal Supply Panel
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Data Acquisition System

e Accept multiple voltage and current inputs
Measure / calculate kVA, kW, pf, kWh and Maximum Demand

e Able to measure single and three phase (resist temptation to
measure only 1 phase on 3 phase)

Save readings at a selectable interval (usually 5 or 10 minutes)

e Accuracy does not need to be metering class — 5% is usually
adequate

e Data capacity for at least 1 month of readings. This must be non-
volatile storage

e Does not necessarily need a local display. Configuration could be
performed using a PDA or laptop

e Equipment preferably mounted in a lockable enclosure to prevent
tampering

e Backup power supply is recommended for internal clock
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Data Collection

e Data collected by the system can be
e Manually retrieved (CD rom / memory stick)
e Remotely collected (Wireless)
e Automatically transferred (Real or near real
time)
e Practicality when numerous measurement
points in the building or several buildings

e Data from several systems needs to be
centralized
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Example Measurement System

Modular field monitoring system
Signal isolators for 110 / 230V and 1A or 5A
Clamp-on or split core CT’s

Temperature probes for internal and external
building temperature

Modem for remote data retrieval
e Enclosure with back-up supply

e Back office database for storage of field
Information
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Database

e Able to store data from one or more devices indefinitely
e Open standard (Excel, Access, SQL)
¢ Reliability and integrity
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Results

e Graphical presentation of trends, cycles
etc

e Summary statistics of mean, maximum,
minimum values

¢ Common data can be used for different
stakeholders — building management,
maintenance, consultants etc.
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Load Profile: Normal Supply
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Load Profile: Emergency Supply
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Load Profile: Minimum & Maximum
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AEWAIE

e Toolsto
e Select channels and dates of interest
e Combine measurements
e Display data in a simple form

e Based on measurement objectives

e |s the supply able to meet current and future
needs

e Diversity
e Requirement for increased capacity
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Conclusions

e Emergency and normal electrical loads In
commercial buildings can be measured
using remote monitoring equipment

e These measurements will assist utilities,
consultants and facilities management
personnel to design, plan and modify
emergency and normal building supplies.
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Contact Detalls

For more information contact:

TLC ENGINEERING SOLUTIONS (Pty) Ltd
Web:

E-mail:
Office: +27-11-463-3860
Fax: +27-11-463-2591
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