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Submetering 101




Definition of Submetering

A Metering of electricity beyond the main utility
meter

A Meter electrical consumption from individual
lighting circuit to HVAC panel to tenant to
entire building

A Why meter?
A Record electrical consumption
A cash register for electricity
A Analytical tool for allocating cost ‘ ipap s
A Analytical tool for energy management ' ' ne
A Compliance with green building initiatives

ModHopper

LEVITON.
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Submetering Applications

A Tenant billing

A Load profiling

A Cost allocation

A Energy management
A Green buildings

A Aggregation analysis
A Power quality
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How Is Measurement & Verification Implemented?

A 1dentify what needs to be measured
A Lighting
A Receptacles
A HVAC
A Pumps
A Fans
A Cooling
A Heating
A Water
A Gas

A Develop a plan on how it will be measure
A Gather baseline data and decide on metersd trending, calculations, length of time

A Determine method to interface to and set up BAS and BAS type
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How Is Measurement & Verification Implemented?

A M&V Plan: Construction Phase
A Commissioning Agent verifies that M&V plan is implemented
A Electrical submetering is installed and measurements are taking place
A Data is collected for reporting
A Reports reviewed and acted upon

A M&V Plan: Ongoing
A Data is collected for monthly reporting and review
A Heat maps
A 7-day and monthly usage
A Energy-type roll-up
A Actual usage is compared to modeled usage
A Model is calibrated and building baseline developed
A Issues causing higher energy use are identified and resolved
A M&V is cornerstone for continuous commissioning and maintaining recommissioning savings
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Submetering 101

A Submetering: the measurement of electric consumption downstream of a utility company meter

Panel

Utility
Company
Master
Meter
For Entire

Facility Submeter

16 Leviton Confidential L EVI _m



17

Submetering 101

Meter Wiring Diagram

L1 L2 L3 L4

LOAD
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Why do we use submeters?

A Cost allocation A Demand management
A Tenant billing A Budgeting energy costs
A Eliminate waste A Trend analysis

A Government regulations A LEED certification

AUpto70-75% of a buildingds energy use LOghotcaldrogid) i s e d

A Metering systems should share data with multiple stakeholders
A Energy managers
A Owners/operators
A BMS
A Third party billing
A Finance

AT
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Why do we use submeters?

AThe most important question that we always want to ask is:
Aiwhat s your metering objective?o0

Awant to determine:
A How much? Where? When?
A Who is the biggest user?
A Start at the finish line!
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Lower Building Operating Costs

A A buildings expenditures for energy are between 20-30% of its operating budget

A A 2% decrease in usage by tenants can be expected when submetering is installed (the Hawthorne
effect)

A Another 5% decrease can be expected when usage bills first arrive
A 17%+ savings can be achieved on an ongoing basis with tenant conservation efforts

AThese decreases in usage and demand by the tenal
footprintdéd for the entire facility

A Separating out the tenant loads from the facility loads will allow the on-site energy manager to
identify larger facility loads and curtail/control those loads, further reducing the demand charges and

the kWh usage for the building, lowering the operating expenses

LEVITON.
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VerifEye for Metering Codesd AHSRAE 90.1

A American Society for Heating, Refrigeration & Air Conditioning Engineers
A ASHRAE 90.1 2013 and 2016 Energy Standards for Commercial Buildings

A Newest versions of code require energy metering

A Whole building metering

A Energy sources: Electric service entrance
A Building systems/end use metering

A HVAC systems

A Interior lighting

A Exterior lighting

A Receptacle load (plug)
A Data acquisition and presentment

A 15-minute interval data

A Hourly, daily, monthly, annually

A Graphic display of data required
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Tenant Billing and Cost Allocation

A New York State Energy Research and Development Authority
Residential Electrical Submetering Manual (October 1997,
revised October 2001)

AAThe chan g e -nheterngito subnsetereng typically
reduces the consumption of electricity in apartments by 10-

26 %0
A U.S. Environmental Protection Agency, in a 2002 paper A
iSubmetering Energy Use in Col |jESs
|l ncentives and Chall engeso :

A Reduce electric demand by 10% through demand aggregation
A 10% reduction in electricity use was realized
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Peak Shaving

A Individual site electrical demand
A Each site provides individual energy profile
A Submeters provide enhanced details
A Informed decisions clip demand peaks
A Lower demand peaks lower energy costs
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Load Reduction

A Each site provides coincidental usage profile
A Submeters provide detailed (individual) usage data by department, equipment, etc.

A Proactive energy users curtail unnecessary usage and lower energy (KWh) costs

/\/\/\/ Before

.........
..................
-------

Individual site electrical load

LEVITON.
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Power Quality Analysis

A Meter entire building and specific loads for power quality
information and issues

A Power factor analysis

A Per phase volts and amps
A Per phase PF, VARs, VA
A Momentary voltage sags

A Benefits of power quality monitoring
A Increase energy efficiency of a facility
A Increase lifetime of electrical distribution equipment

A Increase lifetime of electrical equipment such as motors
and generators
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Data Acquisition Tools

A Usage analysis and peak demand identification

A Time-of-use metering of electricity, gas, water, steam,
BTUs and other energy sources

A Cost allocation for tenant billing

A Measurement, verification and benchmarking for energy
Initiatives
A LEED Energy & Atmosphere (EA) credits
A LEED Water Efficiency (WE) credits

A Load comparisons

A Threshold alarming and notification

A Multi-site load aggregation and real-time historical
monitoring of energy consumption patterns for
negotiating lower energy rates and more
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Energy Retrofit Program Elements

A Energy auditd the process by which all equipment and building systems of interest are individually characterized in
terms of their demonstrated energy performance
A Submeters are especially useful for energy profiles of individual items of equipment all the way up to whole
facilities
A Retro-commissioning (RCx)8 post-install commissioning of existing building systems to improve their overall
interactive performance through enhanced operations and maintenance procedures
A Estimated per sq ft RCx costs are $0.13-0.45, with realized energy savings of $0.11-0.72 per sq ft and a simple
payback of 0.2-2.1 years
A Submeters are useful for isolating and profiling key systems and equipment performance

AEnergyanaIysisain-dept h analysis of facility wutility bills and r
upon which future energy savings predictions are built

A Energy savings measures and prioritiesd identification and prioritization of ROI and savings-generating upgrades like
lighting retrofits, variable speed drives, high-efficiency compressors, condensing water heat recovery systems and

others

A System startupd includes developing all project documentation, implementing the system upgrades and startup of
the installed conservation measures, with special emphasis on full and accurate project documentation
LEVIT.@
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Demand Response Programs

A Various utilities offer demand response discounts and/or cash rebates
A Rate discounts available if a facility agrees to curtail kW load when contacted by utility

A Advanced meters enable a facility to respond quickly by providing immediate feedback on load
conditions inside a facility

A Meters with built-in load control features allow for automatic shedding of non-essential loads,
powering up of back-up generators, alarming capabilities and communication with EMS/BMS to

institute load control procedures

A Automatic Meter Reading (AMR) systems enable a facility manager to provide the utility with 15-
minute interval data to prove that agreed-upon demand reductions were reached

LEVITON.
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Demand Management/Demand Charge

A Practice of charging electric utility customers for different electric services based on how they use
electricity
A Normal (most) users charged only for energy used

A Large energy users charged for demand
A Determined by electric utility using demand meters that measure flowing electricity and register the

highest rate of electrical flow during a billing period
A Customer is billed for highest average 15 minute flow during billing period

LEVITON.
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Utility Billing Components




Demand Management/Demand Charge

Turned on Uses 1
for 10 kilowatt
hours hour
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Demand Management/Demand Charge
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for 10 kilowatt
100 watt hours hour
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Demand Management/Demand Charge

A Amount of energy usedd 1 kWhd is the
same e

A 10 lights used at once have 10 times the
demand

A Demand charges are based on highest
average electrical load of any 15-minute

period
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Electric Power (Watts)

Unity Shaded area
indicates energy
used

Power factor losses
show inefficient use
of energy received

Power Factor

SN
\
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AC Power Factor

KVA (100)

KVAR (50)
\ phase angle
KW (86.6)
15 deg. 96.6% 45 deg. 70.7%
30 deg. 86.6% 60 deg. 50%

The greater the phase angle, the less efficient use of the energy received.
At 60 degrees, only half of the delivered energy is utilized.

LEVITON.
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Demand Management/Demand Charge

A Managing demand is key to controlling costs
A Reduce demand by staggering when equipment is usedd keep large pieces of equipment from
operating at the same time in order to minimize demand

A Monitor and manage peak demand times and individual equipment usage with VerifEye

OFF OEE
At peak At peak
demand demand

ON
At peak demand

LEVITON.

36 Leviton Confidential



New York Local Law 88 (NY LL 88)

A New York Local Law 88 (NY LL 88)
A New York City legislation

A Requires all commercial buildings larger than 50,000 sq ft to install submeters for any tenants who
least at least 10,000 sq ft of psace

A Required equipment must be in place by January 1, 2025
A Majority of New York commercial leases are 10 years long
A Meters must be planned and installed now to ensure compliance and prevent tenant disruption
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Other Market Drivers

A Renewable energy projects
A Solar, wind, distributed generationd required net metering
A Advanced green net meterd delivered, received, net

A Demand response
A Payments made to customers for curtailing load, metering critical part of validation

A Meters with load control

A Energy efficiency initiatives
A In general, movement toward saving energy
A Energy management requires energy measurement
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New York Submetering Requirements

A Mayor Michael R. Bloomberg in December 2009, the heart of the GGBP is four cutting-edge local laws (LL) designed
to reduce the citybds tot al carbon emissions 30 percent,

A LL84/09 Benchmarkingd by May 1, 2011 designated buildings will be required to annually bench-mark their
energy and water efficiency and to publicly disclose that information on the Internet by September 1, 2013

A LL85/09 New York City Energy Coded establishes a conservation code and closes a former loophole that
excluded energy efficiency iIimprovements in upgrades I
A LL87/09 Energy Audits and Retro-commissioningd every 10 years designated buildings are required to pay for
energy audits and retro-c o mmi ssi on Atune upso of their boi

l ers, fu
building systems, starting in calendar year 2013

A LL88/09 Lighting Upgrades and Submeteringd requires lighting system upgrades in specified non-residential

and mixed-use building spaces, while also requiring electric submetering in defined commercial tenant spaces.
Compliance filing deadline: January 1, 2025

AAt the forefront of munici pal efforts to optimize the e
vanguard GGBP& along with emerging measures in other jurisdictions around the countryd not only illustrates the

mounting pressure on facility managers to create and maintain high-performance buildings; but also underscores the
rapidity with which such measures are becoming law
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Levitondos Smart Single S

A VerifEye
A Metering line
A Communication Systems
A Software

A Most cost-effective end-to-end solution
A Scalable, flexible systems

A Purpose-specific software

LeviTo

E ModHopper
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Types of Meters




Electro-Mechanical Meters

A Typical utility-type meter

A Available in various amperages

A Power passes through meter, then to distribution panel
A Requires substantial physical space for installation

A Installation requires power shut-down

LEVITON.
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Electronic Socket Meters

A Standard or CT type configuration
A Typically applied over 200 amps
A Used in application where customer requires
information beyond kWh
A Demand

A Load profiling
A Power quality

LEVITON.
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Non-Socket, Current Sensor Based Technology

A Limited or no power interruption

A Lower installed cost
A No CT cabinets

A No meter socket LEVIT.
A Reduced cabling and conduit

A 1/10t the time to install

Kh=1000 Kvih ®
A series 2000 ®-

e S e s

ST b s BERG! USAGE AR
LIt N208- 011 ot

Meter Model:  $2208N019101100

Voltage: 12n208v@ VA

Current Rating: 102 AMPS

Configuration: 3 PH 4W,WYE

CTRato: 190:0.14 e RO

2004883594  wwwlevitoncom | 727-636-1813

A Space saving and flexibility in location

Frequency SA80 Hz
TA= 15 K=10
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Communication Options

A Sneaker reads

A Hardwired RS485
A ModBus RTU

A Telephone modem - [ ([essecasessssescessocsssvesi
A Wireless 900MHz

A Wireless CDMA/GSM L:vna F’uliigf:/]lodule

£ High Density

A Ethernet
A BACnet/Lonworks, etc.
A Satellite

A Data collection option
A Company read
A Third-party meter read service
A Web server
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Energy Management in the Information Age

A PC-based energy data software
A Internet data presentation services

A Internet-based energy controls

Leviton Confidential
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Electronic kWh Meter Installation

A 18 Mount Meter

A 28 Connect voltage inputs
j —
cTf—1] \

A 38 Install current sensors J {
comer s i

\
Br—l|l] =

) HIET @@ Tie-c |

ISOLATED

Qe e

2|.
—
£%
feg RIS BN
g &
i 0010
=
F
Ef
Ed
2
5
]
£

LEVITON.

47 Leviton Confidential



