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1 Introduction

The intent of this document is to outline the site-specific requirements to facilitate the complete
installation of utility service building sub-metering which addresses the needs of multiple
stakeholders on campus. The University requires standardized metering system installations.
The Designer is responsible for identifying in detail the design of alterations to an existing system
or new system for competitive pricing.

All campus buildings larger than 20,000 gross square feet (GSF) provided utility services (Electric,
Steam with Condensate Return, Chilled Water, Domestic Water, Reclaimed Water and Natural
Gas) shall be equipped with utility service sub-metering. For buildings smaller than 20,000 GSF,
if existing utility service sub-meters are installed, Projects shall retain/improve existing metering
as requested by the University Representative in conjunction with Facilities Operations (FO). For
existing buildings acquired by the University and/or existing conditions of buildings currently
owned and operated by the University, the Project shall follow the standards as described below.
If these standards cannot be met, a written reason for such shall be submitted to the University
Representative who shall consult with FO prior to providing a written response to proceed with
the non-standard design.

While quality and accuracy of equipment should remain consistent throughout a project, it is not
generally the intent of this document to cover meters beyond those necessary to monitor
building utility services. Meters installed strictly to meet LEED, High Performance Building
Statutes, Energy Code or similar project requirements may not be best monitored by the campus
metering SCADA system. The most appropriate way to monitor and provide the required data
for these other reasons should be determined during project design. In principle, any
modbus/OPC device could be brought into Powerlogic for long term storage, and generally this
would be the right choice for electrical metering information, such as breaker communications.
Mechanical systems not suitable for SCADA could be programmed in as well. Ensure all devices
are identified on risers, and clearly identify which is a utility sub-meter, and which is not;
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coordinate with the University Stakeholders during design to best meet project goals and provide
clear bidding scopes.

11  General Requirements

Meter Installation Coordination

All meter installations shall be coordinated with FO to ensure the final meter installations are
completed to this standard. Once meter and metering component installations are complete, FO
shall commission the electric, steam, condensate return, chilled water, domestic and reclaimed
water meter setups to ensure meters are programmed correctly to record the required
parameters and meter systems are working properly. The Contractor will be responsible to
correct any metering issues identified during the commissioning process. FO shall be available
to provide further guidance as needed throughout the metering installation process.

Metering submittals for utility metering shall be reviewed by FO to ensure conformance and
sizing for accurate registration of services. FO shall be the sole arbiter of equality of alternate
products and at times make materials available to ensure safe, serviceable and accurate metering
is installed.

Supervisory Control and Data Acquisition

Utility service meter data shall be logged into the University’s GE IFIX Supervisory Control and
Data Acquisition (SCADA) metering platform and stored in the existing OSlsoft Pl Historian data
server. Integration of utility sub-meters into SCADA and the PI Historian shall be completed by
the FO. Integration shall commence upon completion of physical meter installation and
information shall be provided to FO as needed. Avoid referring to this system as a “BMS” to
eliminate confusion with building controls.

Data Monitoring

Under no circumstances shall the Building Management System (BMS) be utilized as a conduit
for sub-metering data unless approved by FO. In some cases, old BMS interfaces have long
become obsolete with software updates no longer being supported by the vendor resulting in
continued security issues. In all cases, meters shall be accessible via Modbus/TCP with gateways
suitable for use in a multi-master topology. Baud rates shall not necessarily use the minimal
default 9,600 bits per second (bps) but be as fast as possible given the physical layout of the
system not to exceed 57,600 bps. Serial links shall use 8-bit no parity and 1-stop bit frames (8N1
serial) and, when possible, 4-wire full duplex RS-485/422 serial communications. This topology
shall provide access to direct reads of the meter registers. Under no circumstance shall in-direct
measurements (i.e., pulse meters to integrators when the registers can be read directly if
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properly specified) be taken that will not directly reconcile the display to the internal registers on
the meter unless approved by FO.

The peripheral areas of the Storrs campus may not obtain utility services from the Central Utility
Plant (CUP) and Cogeneration Facility (Cogen). In those areas, the private utilities (i.e.,
Eversource and CNG) associated with those locations will be responsible for any required
metering. For buildings larger than 20,000 GSF serviced by the local utility (i.e., not the University
‘s CUP and Cogen), an output device to the University metering network may be required. The
Project is responsible for obtaining, in writing, direction on properties larger than 20,000 GSF
serviced by the local utility. Refer to the local Utility Providers enhanced metering services for
more information on metering requirements. For Utility metering, additional raceway, such as
to support phone lines, etc. for metering, may be required at the meter provisions. All University
Eversource services typically fall under time of use rates which may require a plain old telephone
service connection (POTS). All local Utility Provider meters shall be installed exterior to the
building unless approved by User Occupants and FO for third party access to equipment via key
provided to the utility company. This key shall not be a general-purpose mechanical key, but a
key as approved by the University Locksmith to limit access to the specific area. Utility metering
does not necessarily waive the need of sub-metering systems, coordinate during design.

Campus Network Communication

All meter devices shall communicate with the campus network via Modbus/TCP to log utility
service meter data in the metering SCADA system. The Contractor will coordinate with FO to
land data jack ports near to where the meter instrument will be located for Modbus/TCP
communications to connect to the campus network. Once the data jack ports have been landed,
the FO shall provide MAC addresses for the meter device to the University’s Information
Technology Services Department (ITS) for IP address assignments and connection to the
University’s network. Once the IP addresses have been assigned, the FO Instrument and Controls
(I&C) Technicians shall complete the connection of the data jack ports to the metering devices.
The FO shall program assigned meter tags into the University’s SCADA metering platform and Pl
Historian data server. Electrical metering shall be installed into the Powerlogic system by
Schneider Powerlogic certified Factory Technicians, with final integration to the SCADA system
by FO Metering Department.

System Startup

In order to properly install Powerlogic electric meters and any communicating circuit breakers
from any Vendor, Factory Startup and Integration Services must be procured by the Project
directly with Schneider Electric Powerlogic factory certified technicians. No other third party will
be provided access to the Powerlogic Servers to perform this task. All mechanical meter systems
start-up and integration shall be completed by the FO.

Instrumentation Power Source
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All mechanical meters (steam, condensate return, chilled water, domestic and reclaimed water),
meter instrumentation enclosures shall have installed 120 VAC 20-amp power source. The
Contractor shall land 120 VAC power source connection to the disconnect switch on the
instrumentation enclosure to power all components inside the enclosure. This 120 VAC power
source shall be on a separate designated electrical circuit. If separate meter enclosures are within
50 feet, the disconnect switches may be tied to one designated electrical circuit. These circuits
shall not be used for non-meter applications.

For electric meters, power shall generally be obtained directly from the electrical gear from the
fused voltage references to the meter. Factory Schneider enclosures have provisions to make this
connection to an integral control power transformer. On Automatic Transfer Switch (ATS)
applications the voltage reference shall come from the load side of the switch. In rare applications
external control power sources may be needed, coordinate with meter engineering during
design, in most cases external control power sources should not be utilized. Voltage transformers
should be avoided as control power sources to the meters, except in socketed applications. In
main-tie-main and similar complex service arrangements it may be appropriate to utilize the gear
control power bus, especially when utilized A-B automated relays for stable power, care must be
taken to bypass integral Control Power Transformers (CPT) in factory enclosures in those cases.

Instrumentation Wiring Requirements

For all mechanical meters (steam, condensate return, chilled water, domestic and reclaimed
water), the Project shall run conduit from the meter sensors to the instrumentation enclosures.
For steam meter, wiring connections are needed between differential pressure transmitter and
Resistance Temperature Detector (RTD) to the flow computer inside the instrumentation
enclosure. For condensate return and chilled water meters, wiring connections are needed
between the meter flow transducers, supply and return RTD’s and the instrumentation CPU.
Extended wire connections greater than the length of the factory provided wire (typically around
25 feet) may require the installation of a J-box to complete the connection between the meter
components and instrumentation CPU. For domestic and reclaimed water meters, wiring
connections are needed between the meter body and the Ethermeter communication device
inside the instrumentation enclosure. FO | & C Technicians shall pull the necessary wires and
make all the final connections between the meter sensors and the instrumentation enclosures
and CPU’s.

Other Potential Meter Installations

All campus buildings with steam utility service have corresponding condensate return to the CUP
and Cogen. Utility service sub-metering of condensate return will not be conducted at building
locations unless otherwise directed. Future considerations to meter condensate return for larger
energy and water-intensive buildings may be requested. The Designer shall obtain written
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direction from the University Representative in conjunction with FO whether the Project will
require this type of metering.

Similarly, utility service sub-metering of hot water will not be conducted at building locations
unless otherwise directed. Future considerations to meter hot water will be made if metering
hot water is needed to monitor heating for buildings that would otherwise be captured through
metering steam. The Designer shall obtain written direction from the University Representative
in conjunction with FO whether the Project will require this type of metering.

If condensate return or hot water utility service sub-metering is required, the meter installation
shall follow the chilled water meter installation requirements described in Section 2.3 below with
the exception of programming the meters to record BTUs instead of tons.
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Meter Equipment Substitutions

Any meter equipment substitutions that result in a deviation of this standard shall be submitted
for review and approval by the University Representative in conjunction with FO prior the
completion of design and purchase of metering equipment.

Project Closeout Documentation

Refer to Project kickoff Closeout Check list for specific information to provide in a metering
orientated collation of documents. In general, this would include any technical characteristic of
the specific meters installed, such as min/max flow capacities, testing or factory certification
information, networking information such as mac addresses or Modbus mapping of devices and
register information, latest manuals for the devices and its instrumentation. Copies of the latest
configuration tools for troubleshooting or providing basic local communications to the
equipment with already configured network/Modbus configuration files for the specific
equipment to allow direct connection to equipment to troubleshoot. In general, more
information will be requested when FO has a less active role in commissioning the metering
equipment, and more when vendors are used for startup.

2 Meter Installation Requirements

The Project shall implement the following design standards for the utility service building sub-
meters noted below. Meter installation requirements are provided for electric, steam, chilled
water, domestic water and reclaimed water utility service meters. The Project should consult
the FO with any questions or concerns in implementing the utility service building sub-metering
installations.

21  Electric Meters

The University uses the Schneider Electric Powerlogic platform to monitor demand, energy and
power quality issues of our buildings and primary utility service. Administrative access to this
server for the purposes of meter configuration will be provided only to Schneider Factory Service
Technicians. Electrical meters shall be Schneider Powerlogic/ION 10 Amp meters minimally,
being capable of withstanding 20A continuous input without damage, here-in referred to as Class
10 & 20, there are no equals. There is other meters FO may indicate for use below 400A services
that are self-contained and more accurate for small loads, which will be coordinated through
design. These may not be Schneider meters, but technology is still being reviewed so general
guidance from FO will be coordinated during the design process. Final selection of the specific
meter to use in each situation or service will be documented on the riser, their locations on the
plans and as per FO for final type. Include the FO during switchgear submittal processes to ensure
they are coordinated with electrical meters. Electrical meters may be allowed to be standalone
but all parts up to the test switches must be fully coordinated with the switch/panel submittals.
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The University has provided a detail for inclusion onto project plans as a standard detail
documenting the requirements set out in this standard. The details may be scaled, and layers
modified to accommodate CAD Standards but no change of notes shall be allowed. Any issues
with the standard detail should be resolved during the design process so that modifications to
the standard detail can be made for use by future projects. Provisions not considered in scope
of a particular project, such as medium voltage metering, shall not be struck from the detail.
Specifications should reference this plan detail directly. It is the intent of this standard to
establish requirements for projects to install meters that are fully serviceable without taking
service outages impacting building occupants for all but Current Transformer (CT) replacements.
However, it is expected CTs will last the life of the service equipment. Due to OSHA, Arc Flash
and the University’s Electrical safety policies, it is required that all reasonable engineering
controls be put in place to isolate disconnects, fusing and test switches from open exposed
bussing and use selectively coordinated voltage reference protections that are current limiting
and sized to clear at reasonably low instantaneous ranges.

Instrument Transformers

Instrument Transformers shall be ANSI C57.13 constructed and in styles marketed to and in use
by utility companies, with enhanced accuracy ranges. Terms such as “revenue grade” or “utility
grade” shall not be used to describe them in drawings nor specifications. CTs shall have
accuracies of 0.15% from 1% the primary rating through the rating factor of the CTs and drive
burdens of 0.5 ohm minimally. The ANSI designation would be 0.15SB0.5. However, the 1% of
primary rating must be referenced in specifications as ANSI generally recognizes accuracies only
to 10% of primary ratings and allows halving of accuracy below the primary rating. At present,
only General Electric (GE) Revenue Sense and ABB AccuRange units are known to provide this
level of accuracy. CTs for services or switchgear shall be installed within utility revenue
compartments (CT compartments) meeting Eversource construction guides, but modified to
provide a ground, the fused voltage references on terminals, and not use utility specific keysets.
In most cases, panels will require external CT compartments unless care is given for suitable
gutter and auxiliary trough space in non-service situations. There are many styles GE and ABB
manufacturer that meet the accuracy ranges including high-temp models that work well on
transformer secondary spades. The University is more concerned with accuracy and not having
the limits of clearance through a CT window utilized than the specific type. The FO will provide
some guidance during design, but the submittal process needs to determine the final selection
of the specific unit. Generally, the University does not want ratios less than 600:5 employed and
generally 10 Amp secondary currents are sought to maximize the potential for load in a good
spot for load magnitude and angular resolution of currents. Under no circumstance should the
secondary currents be expected to exceed 15 Amp. Situations such as four sets of 600MCM
conductors through a GE JAK style CT should not be allowed. In all cases, the units come with
serialized factory test documents that should be retained and shipped with the gear and
delivered upon commissioning completion to the FO. The University reserves the right to require
re-testing at the Contractor’s expense for failing to provide factory test slips. In rare cases, these
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test slips may be used by the FO to program the correction coefficients for insufficiently loaded
services.

As energy code requirements for metering sub-system loads increase, added space to house
equipment within electrical rooms is becoming more necessary. The Design team shall
coordinate with each other to ensure suitable space is available for the necessary meters and
support equipment. All mechanical, electrical, and metering equipment shall be shown on the
plans and elevations to ensure adequate circulation of equipment for required service
clearances. Itis generally acceptable for CT compartments to be above panels provided they are
never installed above a concealed ceiling, nor have mechanical obstructions affecting direct
access from a 6-foot ladder. CTs shall be installed in a cold-sequenced manner after a main
breaker. For atypical situations involving more complex services such as main-tie-main
arrangements with integral unit sub-stations, coordinate with FO to fully document deviations
during design to ensure personal safety. CT compartments have proven invaluable in correcting
issues of non-conformant gear easily in the field. Junction boxes are not CT Enclosures and should
not be specified nor approved as such. Use of CT Enclosures may trigger utilizing bar style CTs
from the typical window units most used on campus.

Potential Transformers (PTs) shall not be selected for regular utilization voltages seen on the
campus unless warranted by extremely large fault currents. Refer to the University’s detail
drawing for more information. When necessary for use, all ratios shall be rational, such as using
288:120 units for 480V-Wye systems. PTs should generally not be used for controlling power to
the meter. However, if used for power control, the PTs shall be proven to have sufficient burden
capability of all driven units. PTs shall require primary and secondary fusing and separate
disconnects for coordination/inrush purposes. Primary fuses may be time delay type.

Instrument Wiring

All disconnect devices, fuse blocks, test switches, etc. are required to come with terminal
shrouds/covers and the like to protect against incidental contact, these are necessary safety
components. Voltage references to meters should be made on the line side of main breakers
utilizing UL98 listed disconnects and fused with 5-amp nominal Class J Fast Acting fuses using
indicating pad lockable covers. On main-tie-main arrangements it is required to provide a line
side of main voltage reference to properly meter operation of the service with open ties. CT
wiring shall be made with independent, color coded and labeled wiring for the positive and
negative terminals from each CT. CTs shall be bonded to ground at the CTs to ensure there is a
single whip to lift when injection testing the service and the ground may never inadvertently be
removed from a terminal point. Independent color-coded wiring is necessary to easily visually
trace the metering circuits and confirm proper termination of wiring. Wiring manufacturers using
a single-color wire for everything in the switch gear is unacceptable.

Voltage reference and CT wiring shall terminate to a protected Test Switch with clear cover as
manufactured by Milbank #TS10-0110C-WC with final termination to the meter directly from the
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load side of the test switch. Wiring from CTs shall be free of intermediate blocks and terminals
where crossing of wires is likely to occur or where shortcuts such as using a single X2 negative
lead is employed. Voltage reference wiring shall generally be #12 Copper and CT wiring shall be
#10 Copper. Voltage reference wiring shall always include a ground conductor and neutral
wiring.

All metering provisions shall be housed in a fully enclosed, fully barriered compartment of the
switch gear, fully accessible by hinged doors and not exposed to bussing, line side feeders, branch
feeders or the same. Under no circumstance shall raceway nor meter enclosures be used as
junction boxes, nor be used to route from gear to an external test switch provision. The meter
enclosure shall be the terminal device on a run of raceway and be fully replicable without outages
by external test switch means and voltage reference disconnects inclusive of replacing the entire
meter enclosure.

The University’s three-line schematic shall be required in specifications to be sent to
manufactures as the wiring diagram for customer metering. In no case shall the Contractor be
relieved of ensuring conformance with the University’s three-line schematic design
requirements. The Contractor/Manufacture is required to meet the requirements and provide
the required level of safety and serviceability or be held to correct at no additional cost to the
University.

Meter Types and General Selection Guidelines

Meter types are generally coordinated with use of buildings with highly analytic functional
meters utilized in buildings with loads that are susceptible or otherwise vulnerable to transients
or poor quality of power. Projects should consider upgrading legacy metering when main
services otherwise are to remain. The Designer is responsible for obtaining final approval of
meters by FO. Note: the series is more important than how the meter may be housed within its
enclosure. For example, while PM8240 has been indicated, PM8243 with a remote display is
acceptable and is the unit in the normal factory enclosure. However, it is critical to use specific
part numbering not just series as many meters have drastically different capabilities across their
series. All meters shall include a local display for configuration and viewing summary data and in
all cases, this should be a remote mount display such that the meter is not directly attached to
the hinged enclosure door. These meters are available from Schneider in enclosures with
ancillary supports and control power provisions in enclosures matching the environmental
ratings of the space. Coordinate with FO for exterior applications such as parking lots during
design. Other options exist, or in some cases, standard Eversource accepted type 9S meter
sockets can be used with socketed versions of some of these meters or acceptable University
determined equals. In some cases, the University will prefer to provide the metering itself
especially for any socketed style meter. In some cases, it is acceptable for Schneider to construct
enclosures that have multiple meters. In those cases, it is required that they be specified as
having independent voltage reference capability as well as control power consideration.
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ION 9000 Series Meters; type 92040, are the most sophisticated available units at this
time, with options for sub-cycle transient analysis offered. They are Class 20 meters, with
gigabytes of internal logging. These meters should generally be used in projects such as
Research Science labs and similar, generally having equipment that is most susceptible to
issues with incoming power quality. The 92040 variant includes a 7” touch screen remote
display, care must be taken when reviewing submittals as they indicate a 92030 with a 7”
display with optical port, not the boxed 92040 when ordering discrete components.

PM8240 ION Series Meters; type PM8243, are general purpose meters offering decent
power quality functionality, and are likely to be the most utilized units in projects. They
are Class 10 meters but can indefinitely carry 20A with presumed loss of accuracy per
Schneider. They should not be used where >10 Amp CT secondary current are expected.
Devices downstream of an ION 9000 would generally be this style, or for general purpose
academic buildings, dorms, athletic facilities, etc.

PM5560 Powerlogic Series Meters; type PM5563RD, are generally for residential class,
simple monitoring, and offer little to no power quality information nor offer much ability
to configure internal logging. They are Class 10 meters, but can indefinitely carry 20A,
with presumed loss of accuracy. They should not be used where >10 Amp CT secondary
current are expected. This meter may be utilized for non-critical sub-metering
applications such as lighting panels necessary for LEED verification and similar purposes,
orin light duty residential apartments using light duty mechanical systems. The University
has found in most cases it is more cost effective to utilize an ION 8650 B or C socketed
meter, than a PM5560 Series device. These meters are native modbus and do support
Bacnet so they can offer some advantages over socketed devices. Generally, these may
be utilized on Ag Structures such as barns or Utility Pump houses with enclosed
conditioned electrical rooms, or to replace existing obsolete Energy Meter type meters in
residential applications, they should not generally be specified for main services.

ION 8650 Series Socketed Meters; types 8650A, 8650B, 8650C are highly flexible, fully
programmable meters that range from power quality measurement capabilities
somewhere between the 9000 and 8000 series devices (A style), to near none (C style).
The meters are Class 20 meters, fully rated for outdoor unconditioned space use, and the
longest available warranties. They are available in many industry standard meter forms
but Form 9S using a 13-terminal meter socket, Milbank #UC7445-0-311-NOE preferred
for wye services is most common. If it is determined the University will provide, install
and program the meter, the Designer shall specify an appropriately sized meter socket to
be provided by the Contractor.

LoRaWan or similar Self-Contained Meters for services 400A or less, is a state of the art,
AMI technology that will help eliminate the issues of 400A or less instrument transformer
services where there is never enough load for the metering to see anything but noise, or
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power quality issues that may not exist. These kinds of solutions are being used in select
situations for Form 16S wye services 200A or less and may become more prevalent. To
meet the expanding requirements of the Energy Code they may prove the most cost-
effective solution in the long run. As these meters are not currently available by Schneider
in any format, modbus or LoRa any use of these meters will likely require coordination
with FO for startup/commissioning.

Communicating Circuit Breakers

All switchgear lineups are required to have fully communicating circuit breakers and shall be
wired out to an integral Ethernet gateway in fully enclosed and barriered support cubicle in the
gear. All necessary auxiliary power supplies and support features will be provided to allow full
communications to the breakers and full function of the trip unit displays independent of any
load or open/close status on the breaker. The trip unit’s manufacturer shall include the software
necessary to configure pull data and download event information from the unit’s Ethernet
gateway. This shallinclude a pre-programmed network file for the gear with all modbus and type
information pre-configured for Owner confirmation of function. They shall provide or work with
Schneider to create the Modbus ION Translator files necessary to Integrate with Power
Monitoring Expert Modbus Importer for metering. The Modbus mapping templates shall be open
for extension by the owner and is not required to map the entirety of the Modbus register space.
However, it shall be complete enough to provide for a highly functional parity to Micrologic trip
units so Vista diagrams may be customized for them. Trip units must provide minimally Voltages
(Van, Vbn, Vcn, Vab, Vbc, Vca, LLavg, LNavg), currents (la, Ib, Ic, lavg), demands and
Instantaneous values of power (kVA, kW, kVAR), energies (kVARh, kVAH, kWh bi-directional
registers preferred) and frequency logged for them to meet this standard.

When available, the trip unit wear indication registers or battery life shall be configured for
logging as well as device operations like trip counts, angular measures of voltage and current,
and harmonic distortions per phase and/or collectively for currents, phases and measures like
crest factored. Real time measures necessary to provide information on a Vista diagram will
make available trip unit status, trip settings, etc. to map a complete as possible Micrologic
experience with the non-Schneider breaker. The implementer of the translator file shall work
with FO to ensure ION measurement selection is clear, defaulting in general to how Micrologic
measures of the same would map to ION handles. These translators will be provided to the
Owner and without restrictions for the Owner to extend on their own. It is not necessary to
configure downloading internal logs of non-Schneider trip units, but software shall be provided
to perform this task. The modbus register, to measure, to ION Handle information, in hex and
decimal, shall be recorded in a spread sheet to document all information made available in the
integration for future use by Owner in producing future OPC mapping drivers as found necessary
by Facility Operations.

It is encouraged to use communicating breakers for LEED and or Energy Code metering purposes
instead of IT-rated metering equipment. Long Modbus chains should be avoided, with Ethernet
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drops to each metered provision, but within common panel’s individual Modbus chains to a single
common Ethernet gateway is acceptable.
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General Specifications Guidance for Power Monitoring Divisions

The University has coordinated programming standards, meter templates and logging
parameters with Schneider which can be found on the University’s server. When metering
involves only Powerlogic devices, specifications shall provide for Factory Startup and Integrations
Services to be purchased and instruct the programming to be done per the most current
University Metering Design Standards and as directed by FO. The basic services may be defined
as confirmation of proper wiring, registration, and ratios at startup; installing to Powerlogic
system and confirming real-time availability; and creation of Vista diagrams for ease of access to
metering components. It is unnecessary to define units of measure, time intervals, etc., except
when defining performance equals for communicating circuit breakers as outlined within the
Breaker Communication section. All ION meters in use have pre-defined templates and will be
provided to certified Schneider Factory Technicians to use or model for new versions of firmware
as it arises. If the conditions require specific special measurements, coordinate with FO during
design as Schneider will configure the meters to the University’s defined requirements.

For reference, to illustrate the typical information housed in the Powerlogic system or internal
meter logs:

The following measurements shall be recorded, on a bi-directional basis, and with min/max/avg
logging for each relevant parameter for three years of internal logs:

1. Phase voltages, Line to Neutral Voltages, and 3-phase averages
Phase and Line current, and their 3-phase averages
Real, Apparent, and Reactive Powers, Instantaneous and 15-minute Demands
Real, Apparent, and Reactive energies
True (inclusive of harmonics) Power Factors on the phases and 3-phase average
Displacement (60hz Principal) Power Factors on the phase and 3-phase Average
Frequencies, and when capable the max/min over the 15-minute interval
harmonic disturbances, in | THD and V THD, crest factors, transformer loss estimates

O NV AEWN

The following features shall be enabled:
1. transient waveform captures for current and voltage disturbances
2. Alarming on under/over voltages
3. Alarming on 80% of nominal breaker (or feeder when undersized) ampacity
4. Alarming on case-by-case manner to monitor User equipment as needed

All meters will be named as directed by FO and require the building’s 4- or 5-digit code to
complete. Building Codes are assigned by University Planning Design and Construction (UPDC)
for new construction or otherwise known for renovations. In either case, UPDC should be
consulted to obtain when questions arise. The Designer shall not include in the specifications
new metering server systems, extensions of service contracts nor expansions of licensing.
Similarly, it is not necessary to ask for MS-DOS compatible computer systems with modems or
dot matrix printers to be provided to support the Powerlogic system. In most cases, it is
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recommended to keep things simply specified surrounding the University’s metering system.
Coordinate early with FO for specifying electrical and metering components.

What is critically important is to stress conformance to the University’s tree-line metering
schematic and its importance in providing safe to service and without unnecessary outages
maintenance of metering equipment. Require the Contractor is to provide as-built one-line
schematics showing communications addressing and gear layouts, accurate instrument
transformer ratios, etc. be provided to Commissioning Personnel, including the University. The
University reserves the right to turn on and test proper wiring of any meter ahead of planned
Schneider factory services to avoid wasting Technician time due to issues with meter wiring since
this will not affect warranties. Should the system not be safe and fully functioning as the
specifications outline, all costs associated with corrections to the system shall be at the
Contractor’s expense. Due to continued supply chain issues, treat any and all metering/CTs are
long lead time items and thus shall require submittal submissions, their approvals and orders
placed early on at the on-set of the work.

Construction Documents

The Designer shall include within the Construction Documents, risers which specifically show the
instrument transformer locations as well as their desired ratios and call out the type of meter to
use. Plan and elevation views shall show CT Enclosures, meter locations, sockets, etc. Make clear
on the drawings that all metered loads will require field verification by FO to ensure conformance
and final locations of equipment.

Commiissioning

To commission meters it is required to have the CT Test Slips and specific ratios used at each
location, as-built/red-lined risers of gear with communicating breakers, all communicating
breaker Modbus addressing information, and all devices having active UConn network
connections. All passwords used to access GWs and do configuration shall be provided to
troubleshoot issues. Meter loading equipment such as temporary resistive heating equipment
or formal load banks shall be required to ensure proper registration and vectoral registration of
current is in phase and sequence with voltage. Contractors shall be required to provide this to
ensure not less than 10% of the primary rating of the CT can be loaded onto the service. Pre-
configured OEM tools/network files will be available to confirm breaker communications agree
with any onscreen breaker displays, the Modbus reads, and the breaker OEM software reads are
all in agreement, and that any Modbus addressing issues have been resolved prior to Powerlogic
Technicians arriving on site. Contractors will provide basic internet, access to the UConn network
and suitable workspace for Field Technicians laptops & their power supplies and laying out
drawings about the main service(s), and reasonable accommodations for the same in other
downstream metered loads rooms. Commissioning shall be coordinated with FO, and it is typical
for Powerlogic Graphics screens to lag the initial field startup verification work, especially when
there are large quantities of meters or breakers in a system.

Page 15 of 23
Appendix Xl Sub-Metering Design Standards — June 2024



Services provided by External Utility Companies

When connected to Eversource power, coordinate revenue metering with the Eversource Design
Technician and/or their Meter Service Department in conjunction with their latest published
Information and Requirements Handbook published by Eversource. Powerlogic metering may
still be required but must not be sealed within the Utility Companies sealed IT compartments nor
interfere in anyway with their revenue metering equipment. All Eversource Meter sockets shall
be installed outside the building with a raceway to the building phone system for meter
communications. Coordinate further if the building’s load is anticipated to be scheduled for a
time of use rate by Eversource. Refer to the Information and requirements Booklet published by
Eversource for specific requirements. Coordinate with other utility service providers in a similar
fashion using their policies and procedures when in Ul, Groton or any other electrical distribution
companies service territory.

Refer to Section 3.0 below for FO sub-metering standard drawing details.

2.2 Steam Meters

Steam utility service sub-meters shall be installed at the building service entrance and will utilize
differential pressure technology at a serviceable location preferably not to exceed 6 feet above
the ground as measured from the top of the meter assembly. If multiple service entrances or
multiple steam sub-meters are required in a single building, the multiple sub-meters will be
summed together to obtain a building level steam measurement. If more than one building
steam service is included with the steam service entrance for a given building, the other buildings’
steam service will be subtracted to obtain the individual building service measurement.
Installations may require modification of the steam pipe to allow for metering of this utility
service. Designers shall incorporate all required installation requirements based on the
conditions to ensure a complete installation at no additional cost to the University.

In-line meters shall be installed at the building service entrance locations. Insertion type meters
are not acceptable for steam metering of utility services at the building service entrance. For
horizontal steam pipe configurations, the meter differential transmitter shall be installed below
the steam line. For vertical steam pipe configurations, the meter differential transmitter can be
mounted in any location around the circumference of the pipe but requires a special adapter
manifold to allow for “water head”. If possible, transmitters should be directly mounted to the
meter manifold location. Transmitter remote mounts may be used with 316 stainless steel
tubing. Ensure the selected meter location is accessible and allow for adequate clearance for the
manifold and transmitter as required by the meter manufacturer instructions. Therefore, the
meter installation:
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e Shall not be installed in a confined space;

e Access must not be hindered by surrounding mechanical, electrical, plumbing or HVAC
ducting or equipment. Recommended to have at least 18 inches of clearance;

e Preferably access to the equipment should not require using a ladder greater than 6 feet
above the ground; and

e Shall not have blowdown provisions installed above sensitive equipment that could be
damaged by bursts of steam.

Steam meters shall be selected and sized to meet the minimum required turndown ratio of 15:1
relative to a building’s steam design capacity. Meter sizing shall be reviewed and approved by
the FO. Steam meter installation and setup shall comply with the manufacturer’s instructions,
including minimum pipe diameters before and after the meter, as required. Steam meters shall
be provided with compensating temperature (deg. F) and pressure (psi) sensors.

Isolation valves shall be installed upstream, in the same room, and downstream of the steam
meter and with full incoming pipe diameter bypass with isolation valve installed around the
steam meter for maintenance purposes.

A proper steam meter installation shall consist of the following devices on a 65 PSIG system:

e Alocal 1/2 inch or 3/4-inch Thread-o-let with a 0-100 PSI pressure gauge with a siphon
and snubber must be installed after the first isolation valve but before the meter body
on the incoming steam header to monitor steam pressure into the building. A shutoff
valve shall be installed to allow the pressure gauge to be serviced;

e Upstream 0-160 PSIG pressure transmitter with digital display and serviceable built in
snubber, accompanied with a steam rated isolation valve, piston siphon, 2-valve
manifold with vent, and transmitter manufacturer specific mounting bracket;

e Steam meter body shall consist of a flow conditioning element and a meter sensor
thermowell with RTD rated for a minimum of 400°F. A shutoff valve shall be installed
to allow the pressure gauge to be serviced;

e |Ifapplicable, a downstream transmitter setup may be required and should be discussed
with FO.

e Forvertical meter orientations, a Parker M3-889S adapter must be installed in line with
the differential transmitter.

e Forsystems not on the standard 65 PSIG steam supply, coordination with FO is required
to properly specify system needs; and,

e Steam separator or strainer is desired prior to the meter body.

A removable insulation jacket shall be installed by the FO and wrapped around the steam meter
location after installation is complete for maintenance purposes.

Acceptable manufacturer for steam meters is as follows:
e Veris (Differential Pressure — Accelabar);
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Acceptable manufacturers for transmitters are as follows:
e Rosemount;
e Autrol;
e Siemens.

The Designer shall specify the steam flow computer to be installed inside an instrumentation
enclosure to calculate steam mass flow rate (Ibs/hour) and accumulated thermal energy (unless
otherwise specified by FO, accumulated thermal energy units will be in Ibs). The steam flow
computer will be programmed following manufacturer’s instructions based on a building’s steam
design capacity and steam pipe size. For most locations on campus, the flow computer shall be
programmed in “Saturated Steam” mode only requiring temperature compensation for the
calculation. For locations near a steam tunnel, the flow computer must be programmed in
“Super-Heated Steam” mode utilizing both temperature and pressure compensation for the
calculation.

Acceptable steam flow computer manufacturers are as follows:
e KEP (Model ES762);
e Rosemount;
e Yokogawa.

FO shall provide the meter instrumentation enclosure to mount at a location selected by the FO.
FO | & C Technicians will install the enclosure at the selected location. The instrumentation
enclosure shall include:

e 24 VDC power supply;

e Surge protection;

e Modbus/TCP communication device;

e Mass flow computer provided by the Project;

e 120 VAC power source disconnect switch; and

e Ether cable to connect communication device to IT data jack port.

All wall mounted enclosures and meter peripherals shall be mounted not to exceed 6 feet from
floor and be free of obstacles for serviceability. The instrumentation enclosure door must be
able to open at least 90 degrees to allow the components inside the enclosure to be serviced.
The 120 VAC power source will have a disconnect switch installed on the outside of the enclosure.
If the 120 VAC disconnect switch is not readily and easily accessible to the meter location, a
lockage disconnect switch must be installed.

Refer to Section 3.0 below for FO sub-metering standard drawing details.
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2.3 Chilled Water Meters

Chilled water utility service sub-meters shall be installed at the building service entrance on the
primary loop and shall utilize ultrasonic technology at an elevation preferably not to exceed 6
feet off the finished floor as measured to the top of the meter assembly. The meter flow
transducers will be installed on the outside of the pipe (i.e., Non-Invasive pipe installation) and,
therefore, do not require bypass provisions around the meter location. Ensure the selected
meter location is accessible and allow for adequate clearance for the flow transducer and
temperature probe assemblies as required by the meter manufacturer instructions. The entire
contact surface of the temperature probes must always rest on the chilled water pipe. Ensure
the selected meter location is accessible and allow for adequate clearance for the sensors and
instrumentation enclosure as required by the meter manufacturer instructions. Therefore, the
meter installation:

e Shall not be installed in a confined space;

e Access must not be hindered by surrounding mechanical, electrical, plumbing or HVAC
ducting or equipment. Recommended to have at least 18 inches of clearance; and,

e Preferably access should not require using a ladder greater than 6 feet above the ground.

These meters shall monitor and transmit flow (GPM), supply and return line temperature (deg.
F), cooling demand (Tons) and accumulated thermal energy (ton-hrs).

Acceptable chilled water meter manufacturer is as follows:

e Emerson-Rosemount-Flexim (Ultrasonic: Dual Channel Fluxus 721, or latest acceptable
model with temperature compensated BTU measurement with matched pair 1,000-ohm
RTD’s with system accuracy no less than 1%); including all mounting hardware and
Permalok tracks (with complete spare Permalok tracks for calibrations)

Installation and setup of meters shall comply with the manufacturer’s instructions, including
minimum pipe diameters before and after the meter, as required. For horizontal chilled water
pipe configurations, select a measuring point where transducers can be mounted on the side of
the pipe allowing the sound waves to propagate in the pipe horizontally. For vertical chilled
water pipe configurations, select the measuring location where the medium flows upward. Refer
to Section 3.0 for specific design guidance on transducer installation parameters for various
scenarios.

All wall mounted enclosures and meter peripherals shall be mounted not to exceed 6 feet from
floor and be free of obstacles for serviceability. The instrumentation enclosure door must be
able to open at least 90 degrees to allow the components inside the enclosure to be serviced.
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The 120 VAC power source will have a disconnect switch installed on the outside of the enclosure.
If the 120 VAC disconnect switch is not readily and easily accessible to the meter location, a
lockage disconnect switch must be installed.

The Designer shall specify that the Contractor shall provide the flow transducers, RTD’s and
instrumentation CPU to FO | & C Technicians who will install. In addition, removable insulation
jackets shall be installed by the FO and wrapped around the flow transducers and RTD’s after the
meter installation is complete for maintenance purposes. The flow transducer and temperature
probes must be sufficiently insulated from the surrounding environment.

Refer to Section 3.0 below for FO sub-metering standard drawing details.

2.4 Domestic and Reclaimed Water Meters

Domestic and reclaimed water utility service sub-meters shall be in-line meters installed at the
building service entrance on the primary line and shall utilize either positive displacement,
differential pressure or velocity technology. Meters shall not be installed on secondary lines.
Insertion type meters are not acceptable for metering of utility services at the building service
entrance. These meters shall monitor domestic or reclaimed water flow rate (GPM) and
accumulated flow (gallons) for high and low flow conditions. Single meters with two registers for
high and low flow are acceptable. If bypass lines are installed around the main meter location, a
meter shall also be installed on the bypass line. The main and bypass meters shall be labeled
appropriately.

Meters shall utilize solid state absolute encoder Automatic Meter Reading / Advanced Metering
Infrastructure (AMR/AMI used interchangeably herein) style meters with integral accumulators
and hardwired communications using ANSI serial format. AMR style registers using FCC licensed
or unlicensed radio communications shall not be specified. Pulse meters connected to BMS, or
similar components are not acceptable. Meter registers shall follow AMI three-wire serial
Standard C707-05 for remote hardwired reads of 8-digit resolution minimally and shall be
installed with C707-05 compatible Modbus/TCP interfaces reporting the accumulator and
reporting flow. Flow may be derived from the accumulator but the accumulator in general shall
not be derived from the flow via pulse counting or similar. Registers shall require no external
power to operate but may include integral batteries having a nominal life of 10 years minimally.
Registers will be considered defective if serial and visual reads are not consistent with each other.

Acceptable manufacturers for meters and registers are as follows:
e Neptune utilizing E-Coder Plus compatible register, 8-digit serial remote read, Ethermeter

for accumulator and flow Modbus/TCP reporting. Note one Ethermeter supports two-
meter registers for high/low flow. Contact manufacturer for other compatible gateways
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to the Scadametrics Ethermeter. SCADA gateway must support AWWA C707-05
communications and 8-digit minimal read resolution.

e Sensus Omni T2 series, or similar AWWA C707-05 compatible AMR meter register, with
Ethermeter SCADA gateway like the Neptune meters described above.

e Utility Grade AMR meter with C707-05 compatible serial AMR read registers having 8-
digit resolution minimally may be acceptable, with Ethermeter SCADA gateway like the
Neptune meters described above. The University utilizes Connecticut Water Company
for service, and we have strong desire to utilize meters they can service, support and test
for us.

Installation and setup of meters shall comply with the manufacturer’s instructions, including
minimum pipe diameters before and after the meter, as required. Combined low flow and high
flow meters with corresponding registers shall be installed for larger volumes that are highly
variable. Other water meter configurations may only require a single meter and register. These
meters shall be selected and sized to meet the minimum turndown ratio of 15:1 relative to the
building’s domestic or reclaimed water design capacity. Isolation valves shall be installed
upstream and downstream of the meter for maintenance purposes. For velocity turbine-type
high flow meter installations, a strainer shall be installed ahead of the meter location to prevent
damage to the meter. Strainers are not required for other water meter technologies. Meters
shall be installed before the backflow preventers. Meter registers shall be installed in an upright
position. Ensure the selected meter location is accessible and allow for adequate clearance for
meter assemblies as required by the meter manufacturer instructions and specific in the
plumbing design standard. Therefore, the meter installation:

e Shall not be installed in a confined space;

e Access must not be hindered by surrounding mechanical, electrical, plumbing or HVAC
ducting or equipment. Recommended to have at least 18 inches of clearance; and,

e Preferably access should not require using a ladder greater than 6 feet above the ground.

The FO shall provide the meter instrumentation enclosure to mount at a location selected by the
FO. FO | & C Technicians will install the enclosure at the selected location. The instrumentation
enclosure shall include:

e Ethermeter communication devices (Dual meter input or single meter (Hi/Lo flow); AMR
protocol converter to Modbus/TCP) provided by the Project;

e 24 VDC Power supply;

e Power input (2A fuse block, 10A circuit breaker, distribution);

e Jack Knife switch for individual meter isolation;

e Meter terminals;

e 120 VAC power source disconnect switch; and

e Ether cable to connect communication device to IT data jack port.
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All wall mounted enclosures and meter peripherals shall be mounted not to exceed 6 feet from
floor and be free of obstacles for serviceability. The instrumentation enclosure door must be
able to open at least 90 degrees to allow the components inside the enclosure to be serviced.
The 120 VAC power source will have a disconnect switch installed on the outside of the enclosure.
If the 120 VAC disconnect switch is not readily and easily accessible to the meter location, a
lockage disconnect switch must be installed.

3 Facilities Operations Sub-Metering Standard Drawing Details

This Section provides the project design standard drawing details for the following utility service
sub-metering installations:

e Electric Meters;
e Steam Meters; and,
e Chilled Water Meters.

If condensate return and/or hot water utility service sub-metering is requested by FO, the
Designer should refer to the chilled water meter drawing details for those type of installations.

Attachments: SK-1 Meter Wiring Drawing
Veris Horizontal and Vertical Installation Detail
Transmitter Detail
Veris Meter Length Detail
Flow Profiles

END OF APPENDIX

Page 23 of 23
Appendix Xl Sub-Metering Design Standards — June 2024



ONIHIM d31L3IN S. HINMO

SIN
OILVINIHOS
AN A% ANITT 334HL ONI4313N 1VOId L0313

npsuuoon-oymmm//:dg
LADILOANNOD ‘SHYYO0LS
SNOILLVYHdO SHILLITIOVA (2 w_ J33NIONT VII4133714

dd NOIHNOW NVIdE
JIsaulfuy /10911Yoay

LODLLOINNOD H0 ALISHAAINN

"d3HdIOEFA O1 SONIMVYHA
dOHS FHINO3Y LON ANV ‘a3739V1 AMOLOVH 38 TIVHS SLNIOd NOILOINNOD "¥3L13N FHL OL ANV ‘HOLIMS 1S31 IHL OL S1O IHL INO¥HH F19VIOVHL ATIVNSIA 38 TTVHS SHOLONANOD ONIYILIN FHL 'HOLIMS LSTL ANV SHINHOASNYHL INFHHEND NIIMLIF SYO019 TVNINYIL ISN LON 04 "I19VLd3IO0V LON SI ONITIFYT AILNI™¥d HLIM FHIM ¥OT0D FT19ONIS 40 ISN ‘A3 LVIIANI SY d3A0D ¥O10D 39 TIVHS ONIMIM H3LIN 1TV L2
'dOHS "3 L3N NNOODN HLIM ONINOISSINWOD ANV NOILVYTIVLSNI 31LVYNIAHO00D '0¢
"'SNOISIANO¥d HOLIMS 1S3L ¥OIH3LX3 IAINO¥ ANV AIAYIS AVOT/I1ANVd WOHL HINVIHEG HO SLINIOd dV.L LA NOYH4 LOINNOISIA dH TVNYILXT 3ZIT1LN "SNVIIN TYNYHILXT VIA A3AINO¥d 39 ATNOHS SdV.L IDOVLTIOA LNF ‘FA0GY SV SAIM UV IINIS HLIM AILVH ATIVIINIS 38 TIVHS ATHL HVIOHILIMS
NVHL ¥3HLO SAVOT Y04 A3AINO¥d FHV STHNSOTONT LO NIHM ‘144 SV AIg ONIYNA YO STVLLINENS dOHS ONIYNA ¥INMO HLIM FLYNIGHOO0D ‘SITANVH ONILVHIJO A3LNNON HO0A HLIM SLOINNOOISIA F18VHIAdO LAVHS IZITILN "ONISNd AYVYANODIS ANV AHVNIYC HLIM SIIHVNIYd IHL NO d3dINOYd 39 TIVHS SLOINNOISIA SLA ONIZITILN NIHM 'SHOO0Ad IYNSOTONT IHL NO A3ILNNOW 38 LNINLINOI ANV TIVHS
JONVLSWNOHIO ON NI LN “YvE ONILNNOW LA FHL OL AILNNOW 39 AVIN LNINHINOT FHL "'SNOISIAOYC TYNINYIL MIHOS TVIOINVHOIN HLIM SO0 TYNIWSEIL XINFOHd OL "VTINIS ONIYIM ¥3dd0D 0L# ILYAONNOOIDY OL A3ZIS 39 TIVHS STVNINYIL 1TV "H3LIN OL ANNOYD ANILX3 ANV SLO IHL ANOg OL ISN YO SINIOd NOILYNINYIL A1314 OML NIHL SS317 LON LdIDJV TIVHS ANNOYD FHL ‘NOISIANOHd AYVANVLS
IHL 3ISN AVIN TVHLINN FHL "ANNOYD ANV TVHLNIN 40 FAISNTONI ‘SMO0TE TYNINEIL OL AILVNINYIL 39 TIVHS SdV.L FJONIFHISTY FOVLIOA FHL FHNSOTONT IHL NIHLIM "SATM J14103dS FOHUNOSHIAT IZIILN LON TTIVHS SLISHIO0THOO0A FYNSOTONT IHL "SNOILYIIFIAON DONIMOTIOSL FHL HLIM FOHNOSHIAT 40 SININIFHINOIY IHL OL WHOANOD TIVHS ATHL ¥VIDOHOLIMS NI AIAINOYd FHY STINSOTONI LO NIHM ‘61
"‘a3z171LN 38 AaTNOM AIHILIN ALMNILN TVYINHON V AVM FANVS FHL STDILIVEd ONIYIINIONT TVNYILNI HIFHL A9 AININYETLIA SV ¥INNVIN A3LSIT TN ATINS V NI LNINLINDT HIFHL 3Z171LN OL LNIFNINDT dFHINOIY SY YINMO FHL OL 1SOI TVNOILIAAY ON 1V §3HNLIOVANNYIN A8 AIAIAOYd 38 TTVHS STHNSOTONT LI NIHL ONISSNG NO TIVLSNI LON TIIM §IHNLOVANNVYIN 41 ‘A3LVY ISNV FHV SLO d3I4I03dS 8L
"NOILVIAZA Ld3DJV OL T¥VSN43Y TIVHS HON “HINMO FHL OL LSOO TVYNOLLIAAY YNONI LON TIVHS H3INMO IHL A8 AIAO¥AAY NOILYAONNOIIV ANV ‘FONVLSNI O14103dS ISV HO4 STVLLINGNS ONIINA SNOILYAOWNODIY d3SOdOdd MIIATY TTIM INMO FHL "§INMO FHL OL LSOO T¥YNOILIAAY ON LV ‘d3LNNON JFLONIH OL
d31vO013¥ 39 TIVHS ‘AYOLIVH IHL NOHH ¥VYIDHILIMS NIHLIM AITIVLSNI ONIYILIN "SININOJINOD ANV SIWILSAS ONIHILIN AFHINOIY IHL ONIAINOYd ATALYNILTIN NOY4 HOLOVHLINOD FHL ISYIT13IY LON Od HINMO IHL A9 A3AHO44V SNOILVYIAIA 40 IONVMOTTV TVNOISIAOYd ANV "HNID0 DONIYILIN ONITTVLSNI NI SAV13A 41 ITNAIHIS YOLIVHLINOD ILVYAONNOIIV OL HANMO FHL A8 NHO4d 38 LSOO TVNOILLIday
TIVHS SIFONVLSNNDYID ON ¥IANN "'STDIAYIAS ONIZIDOYANT OL HOI™¥d AITTVLSNI 39 TIVHS SNOISIAOYd ONIYILIN "HINMO FHL OL LSOO TYNOILIAAY ON LV STIONIIDI43A LOTHHOD AFHINOIY 39 TIVHS HIHNLOVANNYIN FHL "HINMO A8 I LOArIY AGIHIH IV 013 ‘ADVHNIIV L0 ‘SINIFWLHVAINOD AIFHIIHEVE AFHINOTY HO "ONIFIM ¥ILIN SHANMO dIFHINOIY IHL OL NIMVL SNOILJAIOXT HFHUNLOVANNYIN ANV "L
"HINMO A€ NOILVOIIFIYIA MOTIV OL ONIZIDYIANT OL ¥OIdd HINMO A9 NOILOIASNI TVILINI FHL ONIMNA dNLIS/ONILYHONN ONIYNA YINMO IHL OL SdITS ISTHL IAINOYd "'SHINHOASNVHL LINIFWNHLSNI LSTL AFHL ¥INNVIN
TYWHON FHL NI 3¥NLOVANNYN LNJNNYLSNI FHL A9 INOQ 39 OL ONILSIL TV "HINMO FHL OL 1SOD ON LV A3LSIL-IH/AI0NA0HdIY 39 TIVHS ATFHL AIOVIdSIN IV SdITS LSTL ISTFHL LNIAT FHL NI 'SHOLOVH NOILOTHHOD LI FHL ANV €1°2GD ISNV OL FIONVANHOANOD ONILVHLSNOWIA AIAINOYd SHIWHOASNYHL LINJNNYLSNI TTV NO¥H SdITS LSIL AHOLIVH A3IZITVIYAS FHL FAINOY TIVHS HFHNLOVANNYIN IHL 9L
'379VLd300V FHV SIDIAYIS NOILVHOILNI ANV dNLYVLS ALYVd AYHIHL ON "ISIMYIHLO A3LON SSITINN “IVNOI ON S| IHIHL ‘" LNINJINO3I
NOI / 2190Td3IMOd H3AIINHOS 39 TIVHS AFHL "dINMO HLIM LNININDI ONIYILIN 40 ONINOISSINNOD ANV 40 NOILVTIVLSNI 3LVYNIAHO0D "A3ANCOISSININOD HINMO 39 ATTVHINID T1IM J3INMO IHL A9 A3AINOHd SHILIN 'INFLSAS ONIHOLINON JID90TIIMOd ONILSIXT FHL OL SIDIAEIS NOILVHOILNI ANV dNLEVLS AHOLIOVH DID0TIIMOd H3AIINHOS FANTONI TTVHS LO3Ir0dd IHL A9 A3AINOYd SHILIN TvOIHLO313 ‘Gl
"'SIVLLINENS HLIM SNOILYINOTYD JAIAOHd ‘AOVHNIIY L0344V LON OL NIAOH FHY SNIAYNE 41 HIMOd TOHLNOD IAIMA OL d3ZINILN 39 AVIA SIA 'NOILNDIXT LOVHLINOD 40 ISOddNd IHL HO4 LNINJINOI
ONIY3LIN d3YIAISNOD 39 LON TIVHS LI SNOILOFLOHd LYAOWNOIDY OL AIONVH ATIVINILAONN HO A3DNAIY SI AOVHNIIV LD NIHM "ONIAVIIYE HO4 A3LOFT3S 39 TIVHS ATALVINILIN LNE "LNIFNDINOT IONVY AIANILXT AIONVHNIT IZITILN ATNOHS AFHL 3189ISSOd NIHM ‘SNOILIANOD ONILVHIO FAINOYHd OSTV LVHL STOHLNOD ANV NOILOTFLOHd A3SVE O1d NVIN LON TIVHS LX3LNOD SIHL NI ONIYILIN "HINMO
A8 MIIATY HO4 AIAINOHd 38 TIVHS SONIMVHA dOHS 11N4 'ISN Y04 IT9VLdIDIV IV H30L L-OAD g9V IHL IMIT SLINN LO/LA NOILVYNIEINOD IONVYH AIANTLXT "'SNOILOTLOHd AHVININd ONILINIT LNIHHND HLIM SHINHOASNVYHL IDOVLIOA ONILYIOSI 40 SNYIW AQHVANVLS ISNV 3ZIT1LN ANV ‘FT9ISSOd YIAINIHM LNINDINOT IDONVHNIIY 99V 3ZITILN LN "LNILNI ¥VTINIS FZITILN TTIVHS ONIYILIN IDOVLIOA NNIAIN vl
HVIO FHL ONIAYAS OO ALITILN A9 AIHINOIY SV 39 TTIVHS SNOISIAOYd ONI¥ILIN ALITILN "SNOISIAOY ONIYILIN ALITILA IHL OL NOWWOD OV 1d 39 LON TTVHS ‘A3I4103dS NIHM ‘ONIMILIN INMO ‘AIHINOTY SI ONIYILIN ANVAINOD ALITILN ANV ‘SLINDYHIO WILSAS OO ALINILN NOY4 3AIYAA SI IDIAYIS NIHM ‘€L
"JOIAY3S FHL OL WHOH ANV 40 AONVANII0 ¥INMO OL HOIdd ALNIFVdVD ONIYILIN TTN4 ONILNIAIHd AV13A LOIrO™d ONISNVYO LON ATINIL 39 TTVHS NOILOTHHOOD IHL ANV “WINMO FHL OL LSOO TVYNOILLIAAY ON LV 3LOIFHHOD 39 TIVHS ¥VID NI HINMO A9 ANNO4 NOILVIATA ANV .LOINNOODSIA LON O ‘ANNOYD ONIYIALIW. d3138VT 39 TIVHS S1LO INOHH4 ANNOYD LNINLINDI
FHL 'SYIWHO4SNVHL LNIFWNHLSNI ONIANOE H04 A3aSN 39 TIVHS MO019 TYNIWYIL /HOLIMS LSIL ON ANV ‘ISVHJ ¥3d LNIANIJIANI 39 LSNIA ONIYIM 2X 11V SISV TV NI ‘d3LdIDIV 39 ONIYIM WOHH SNOILVIAIA TTIM FONVLSANNDHID ON NI 'STV.LLINGNS AYVYOFHOLIMS/1ANVd HLIM A3ANTONI 38 TIVHS SAOHLIW A3ISOdO¥d “OILYIWIHOS SIHL 40 LNILNI IHL IAIIHOV OL A3ZINILN IGAVIN SLININOJNOD SNOIYVA 2L
'SAYVANVLS dIFHL d3d d3I4ILN3Al ANV SAYVANVYLS S1I ALISHIAINN d3d 39 TIVHS SHOVI V1va TV 'F1dISSTOIV ATIAVIY 39 TIVHS SHOVI V1VaA TV 'SLININLHVAIA FOINGEIS SNOIIVA SiHINMO NIIMLIE NOILVYTOSI 04 "VAO FHL OL JOId31LX3 MOVI V1vA F1LVIAIWHTLNI NV LNOHLIM "V3O TVOI4L10313 OLNI LHONOWG A11L03d1d 39 93AIN TIVHS LANGIHLT ‘L1
"1334 1INOHID ALdl4 d330X3 LON TIVHS LNANI 4313 OL 1O INOHH "ONIFIM 71Nd OL SH311NO NMOYI ONINIJO 40 d33N IHL
LNOHLIM STHNSOTONT LD OLNI ATLOIHIA ¥ILNI OL A3A3AN SV ST1ddIN ISVHI/AVMIDVY IZIT1LN TIVHS AVMIOVY "'SININITOVIdIH IONVYNILNIVIA ONIMNA HINMO A8 SHILIN FTALS AILIHNO0S ANV FIINSOTONT NIIMLIE ONIddYMS FHNLNA MOTIV OL STIVM NO AILNNOW JOV4HNS 38 TIVHS LNT 'SAVTS NIHLIM d3TTVLSNI 38 AVIN LI INAINININL LINANOD W¥/L-1 ITONIS V NI 38 TIVHS ONIYIM ¥IWHO4SNYHL LINFWNHLSNI 0L
‘d3dIND3IY YV
SIHOLIMS LS3AL TYNOILIAAY ON FJI44NS TIVHS LIHNDO0S FHL NI HOLIMS 1S31 FHL "STOIAYIS MIAN HO4 LITHMO0L SLNIWIHINOTYE ANV NOILYIWHOANI IDHNOSHIAT 1STLVT IHL NI ANNOH SY TVNOI O FON-LLE-O-S¥¥.ON# MNVETIN SLIMO0S dILVY LI AIA0OHddY IDHNOSHIAT FAINOYd "FLON DILVINTHOS OL "V 1INIS ATIVILNYLSENS SI HOLIMS 1S31 IHL OL ONIYIM FHL A314103dS YV SHIALIW L3S 1IWO0S HILIAN NIHM 6
‘ANEEY OL SININOJINOD J313N LNIJNTOVTdId JOd ONILIVM
ANV ONILVTOSI FNIL 40 SA0I¥Id ONIANTONI ‘SININIOV1dIY "I LI IDIAYIS IAIT ILITdNOD 04 MOTTV OL NOILONNS YVIDHILIMS HIHLO ANV 40 SSOT LNOHLIM 379ISSOd 39 TIVHS LOINNOOISIA VIA SHYILIN OL STVILNILOd 40 NOILVIOSI T1Nd "ONIYILIN HO4 STOHUNOS FONIHI4TY IOVLTOA 40 L¥Vd ANV OLNI A31L 39 LON TIVHS SHIMVYIHE INO¥HL ONIYIM ISNIS IOVLIOA "ONISNd ANV ‘STHOLIMS LSTL ONIYILIN
NO¥H LNFWLHVHINOD ALVHVHIS V NI 3TIVLSNI 39 TIVHS IMIT IHL ANV STINddNS ¥IMOd TOHLNOD/LINN-dI¥ML "013 ‘SNOISIAOYd NOILYOINNWNOD H3HLO HO ‘IMIT IHL HO NOILOILOYd NOILY.LOY ISHIATY ‘SLINN dI¥L 40 NOILOV FHL ISNVO YON NOILONNS FHL LIFIHNI AVM ON NI TTVHS ANV 319VHOLIMS ATLNIANIJIANI 39 TTVHS LNG "HIMOJ L¥OddNS TYNOILIAAY ¥3IMOd OSTV AVIA A3ZI71LN SdV.L IHL "a3snd
39 ¥Y3IAIN TIVHS ANV LXILNOD SIHL NI TVILNILOd 40 SIOHNOS AdFHYIAISNOD 39 LON TIVHS SHIANYOASNYYHL INFHHYND "LNINLIVANOD NOYHAH TVILNILOd 40 STOHNOS 11V ILVIOSI OL SINOY4AVIA IHL NO HO SHIIMYVE FLVHVHIS NI AITTVLSNI SLOINNOISIA NOILVTOSI IAVH TIVHS LN ‘IMIT IHL ANV "LNININOT NOILVIINNWINOD HIMVIHE ‘ONISNS ¥ L3N IANTONI OSTV AVIN SININLHVAINOD HILIN AIHIIMHvE
"1SIX3 OL YINMO THL A9 NMONM IV STHOLIMS HONS ON "AITIVLSNI-IY ATIN4 ¥IAOD IHL HLIM (QILNNHS) AINIHO 39 0L SFHOLIMS MOTTV SHIAOD A3ZIS A19VLINS SSTTINN SHIAOD LNO¥H Avad NO @3TTVLSNI 39 STHOLIMS 1S3L TTVHS FONVLSIWNOHIO ON H3ANN
‘S3OVINEAS ONINOISSININOD "HVIO ONIFANA ONIFIM F1L3TdINOD SHOFL FOIAG3S d13Id dIFHL IAVH OL L0313 AVIN SHIHNLOVANNYIN LD IHL NO ONILNNHS NIHM SAYVMMOVE TIVLSNI T1IM
SY3IA0D TVNINYIL FHL SV ONIddIHS OL HOldd WIHL LNNHSNN OL A3ANINWODIY SI LI ANV ‘a3AIAOYd 39 LSNIAN SYIAOD TVNINYIL FHL ‘SMO0Td TYNINEIL HLIM A3LNNHS AHOLOVH 3HV S1O 39 JLON "I19ISSTIOV A1IAVIY NIVINTY TTVHS SININOJINOD 1TV "HINMO HLIM LNOAVT LNINDINOI FLYNIAHOOD TIVHS NVIOIHLO3 T3 IHL SNOILVYIITddY AFHIM AT314 HO4 "3OHNOSHIAT A9 3ISN Y04 AIAOYHddY SV FHNSOTONI
HINHO4SNVHL INJWNYLSNI 11N4 V IAINOYd OL 319VLd3I0V 39 SAVMIY TIVHS 11 'S1O INNOW OL d3AIAOYd SI A3A3AN SY IOVdS HILLND AYVITIXNY FHNSNI OL IAVIN 38 TIVHS NOILYNIAHOO0D ‘SAYVOLI1INVYd O 'S1O IHL INNHS OL STFHOLIMS LS3L FHL 40 SONTLNdLNO FHL LV SHIJNNF IAIAOYd ANV ‘HOLIMS 1S3L OL dN Ad3HINOIY SININOINOD TV IAINOYd TIVHS HIHNLOVANNYIN IHL ‘HVIDOHIOLIMS HO4 9
'SS300dd TVLLINGNS ONIINA 43INMO HLIM S3dAL ANV S.OLLVYH TYNI4 FLVYNIAHOO0D "'SH3ILIN S3IF3S
0008 d ¥O4 VYOI NVHL H31V3¥D IAIYA LON TIVHS STIHYVANODIIAS "FONVLSWNIHIO ANV NI VSL NVHL FHOW IAIYA LON TTVHS LNgG ‘dvO1 11Nd LV SAI-MVYANODIIS VYOI IAIMA OL d3ZIS 39 ATIVHINID TIVHS SHIWHOASNVHL LNIFHHND 'S1O ISNISNNIATY 39 IHL OL TVNOI dFHYIAISNOD FHY HOLOVH ONILYY FHL HONOYHL %L WOH4 ADNVHNIIV %S| 0 ONIAVH SHANHOASNVYHL INFHHEND IDNVHNOIV g9V "'a3sn 39 TIVHS
SHINHOASNVYHL LNFHHND SII-F3IS IONVHNIIV S-0710 99V JOLIOV4 ONILVY FHL 1V 3ONVYH 11Nd IAVH LON O SLINN ISNISIANNIATH FHIHM SADINYGTS HIOHVT HO dINV00ZE JO04 'SONT/SNG OL A3LNNOW ANV A3AINOYEd 39 TIVHS SLINN FTALS S0-aVr FINLVYHIdNTL HOIH LNINJINO3 NOILYLS-9NS LINN/SHIWHOASNVYHL NIHLIM A3TTVLSNI NIHM "d3H4NLOVANNYIN GVIOHOLIMS A9 LNNOW OL AYVYSS3IO3AN SV FTALS MOANIM
d0 ¥vdg 39 AVIN ANV ‘G3LON SSTTINN ‘SHILIN ITgVAVI LNIHHND AYVANOIIS V0L NOdN d3SVE L3S 39 TTVHS SOILVYH TV ATIVHINIO "LNINJINOI A3SOdO¥d 40 FJONITTIVAINOT ININGILIA TTVHS ¥INMO FHL "'SSV1O NIA¥NG §0-9 NVHL SS3T LON ANV ‘TONVYH AIANILXI SV AFHYI4TY STNILINOS "HOLIOVH ONILVYH SLI HONOYHL ONILVYH LD AYVINIY FHL 40 %L WOHH ILVHNIIV %G1 0 NVIW TIVHS ALITVND3 VNO3 "0
‘SIIY3S ISNISANNIATY IO 39 TIVHS SHINWHOLASNVHL INFHHND "HILIN FHL OL ¥IMOd TOHLNOD IAIMA OL d3ISN 39 LON TIVHS ANV ‘SNIAHNET ISNV AXNM HO4 ADVHNIIY %E€°0 3LV 39 TIVHS SLA A3ISN 41 'ISIHY SNYIFONOD HONS NIHM HINMO HLIM FLVYNIAHOO0D “DIVM00L ¥IAO TTIM SINIHHND L1NVL HO HOIH ATIVNSNNN SSTTINN 'STDIAYIS FOVLIOA MOT HO4 d3ZINILN 39 LON TTVHS SYIWHOASNVYL IOVLIOA 'S
'ONIYIM H3d0dd ANV ONILNNHS TVNINYIL AHOLOVH TVHOILNI ‘NOILYIWHOANI FLVIdIANVN AJI¥IA OL AHVSSIOAN SI SHIMVIHE LNO ONIMOVYE HO ONITLNVINSIA IHIHM SAAVLS LNO-MVHA ANIHIE ¥INNVIA V NI A3TTVLSNI 39 LON
TIVHS ASHL "HINMO A9 A3AOHddY SSTTINN AIONINDIS-A10D 39 TTVHS SHIAWHOASNVYHL LNFHHND "'SNOISIAOHd ONILNNOW FTALS ISNVY ONISN dVIO OL1 A3XI44V 39 TTVHS SHIWHOASNVHL LINJWNHLSNI 'SIINVANOD ALITILN A3LVYINOIY OL STTVS JAILOV NI dIOVONT 39 OL NMONM SIINVANOD A9 SIINVANOD ALITILN AILVINOIYE OL A3LIMHVIN ANV IAVIN d3Lvd €1°290 F33I/ISNV 39 TTVHS SHIANHOASNYHL LNIJNNHLSNI
"a3dIND3Y ¥V SISN4 MO8 LSVY4 TVNOILIAAY SHIMYIHE LINDHID IV SLOINNOISIA dV.L NIFHM NIAT "STIHOSSIDIY ONIMOOT AVd A3XI4 AILNNOW LOINNOISIA ONISN HINNVIN I79VLYI4IANN NV NI 3718vMO0T-AVd 39 TIVHS LOINNOISIA FIONIFHIATY IOVLTOA FHL SISV 11V NI LNF ‘NDISIA 40 LNILNI LIFW T1IM LNINLINOT NOILVI0SI 40 SINHOH ANVIA
.d3DON3INDIS-AT0D. AVO1 dFHILIN ¥O4 NOILOFLO¥d LINFHHND-HIAO FHL ¥I14V AITTIVLSNI 38 TIVHS SLO "ATILVINHOHddY IDHNOS HOVI HOLINOW OL AHYSSIOAN SI LI NIVIN-IIL-NIVIN HOH -.dIIONINOIS-LOH. ‘SHINVIHE NIVIN 40 AVIHY SdV.L FONITHIATY FIOVLTOA IMVIN OL AIHHIATHd SAVMTV SI LI
"'STHYNSOTONT LO d3FHYIAISNOD 39 LON TTIM "VTINIS ANV SIXO0E NOILONNI "MOT3EG d3LVOIANI SV A3I4IA0N LNF 'SININIFHINOIAY IDHNOSHINT OL WHOANOD TIVHS SNOILOTS INNIATY ALITILN SV OL AINIYIAFY SINILINOS
‘SINIFNLYVAINOD ¥IWHOASNVHL LNIFHHND 11V "SLNIWLHVYANOD LD IAVH TIVHS ¥VIOHILIMS 40 STTALS TV "HIIANIONI/HINMO HLIM FLYNIAHOOD MNVETIN A9 dFHNLOVANNYN SV FHNSOTONT LO TVNYILXT NV FHINOIY OL AINNSIHd 39 TIVHS ‘SHIIMYEVE 318VLINS IAVH LONNVO LVHL IDIAIA ANV "'AIHILIAN 39 OL AVOT ANV ANV ‘QYVOGHOLIMS SV AVIY OSTV 39 TIVHS HVIOHOLIMS OL IONIFHIATH ANV 'L

N ©

N o

‘S31ON OILVINIHOS aNIT-€

dNON -3TVOS - OILVINGHOS ONIH313N 1VOId10371d S:H3ANMO

'3719V1d300V 0L# 'dAL 343 L3N WILSAS

. JHL ¥O4 3A0D YOTOD ‘Z-MHHX ANVHLS “HIddOD ‘OMY
013 SLINDYIO SLNNHS 40 SLNIOd NOILYNINYIL ¥3d0¥d ¥O4 S3AIND NOILYTIVLSNI Z1# 39 TIYHS ONIYIM ANNOYS ANV TVHLNAN ‘TOVITOA

HIHNLOVANNYIN OL ¥343H "FHNLVYN NI DILVINTHOS AT13HNd SI SIHL ‘S3DIATA A1314 40 SLINIOd NOILVYNINY3IL 214103dS ONIMIM LD HLIM AYMIDOVYY NOWINOD NI 39 1S3g a1NOM
Ol 3ON3FH343 SY d3ISn 39 1ON TIVHS AWVE9OVIA SIHL 'SHOLO3IdNNOD 40 1LNOd4 Ol IAILVY1IH NMOHS ONIFIM 11V -31L0ON \\| ANNOYD ANV TVHLNIAN ONIANTONI ‘ONINIM IOVLTOA

4 XQ
( KQ EESIERY®

4 IVNO3I A3YIAISNOD 39 TIVHS 9ryv# NISHIW "ATaNISSY LOINNODSIA
"43INMO JHL OL 1SOD T¥YNOILIAAY ON 1V d3.1034¥0D 39 TIVHS ¥v3IO a3ddIHS AdV10d V 40 1dVd 39 LON TIVHS AJHL 'NIFd3HL A3NIVINOD

NO SIIONIJIHOSIA ANV "STHOLIMS 1S3L ANV S1O IHL NIIMLIE NI SHO0T18 TYNINYIL AIANNOHD LO3INNOOSIA aH ONISN NIHM HO "STHOLIMS LS3L 40 AVIHY
TYNOLLIAQY IAVH FHIM SIHL TIVHS SFONVLSWNOHIO ON NI "STDIAYIS A08Y NO JAILISOd HOS 3FAINSOTONT JAVS NI ¥VIOHOLIMS HO4 LNIWLEVANOO d3d31udve

a3sSN SYOT10D A08Y HLIM ISHYIANOD FHL ANY SIDIAYIS A80Z YO MOTIFA - “3NTE + O Hd ‘FONVHO NI'38 TTVHS S3SNd "IVNOT O G-SHr# -0€009-M-1dAD# -4O€-0€009Nr#
-‘Q3d + 9 Hd :NMOYE - ‘MOV1E + V¥ Hd :SH40T00 NNOON TVOIdAL "378V.LdIOOV LON SI ONIYIM ZX NVYINSSNE "SNOISINOEd ONIMOOT ANV SH3IAOD ONILYOIANI
NOWINOD ‘SFHIM 9 ‘NIN AVMIOVY ./L-L “TvAAI SI UV TINIS ¥O SIAILYOIN SV SHOT00 ISVYHA A3dINLS HLIM SE3ATOH 3SN4 DIVX00Z NI 'S3SN4 ONILOV LSV VG T SSV10
ANV ‘JAILISOd SY SYOT0D ISVH ONISN "SANT HLOE LV ALIMY1Od ANV 3SYHd ¥3d STHIM TTV 138V
IVNOT YO X-0¥dIDIAYIS 0OFHIMIDIAYIS ‘ZT-MHHX ‘AIANVHLS “HIJdOD 0L# 38 TIVHS ONIYIM LD "a3asN 38 AVIN LNFHHND LNV ¥O4 a3Lvy A18VLINS

80SG1N d3ON3INDIS ATO0I 4l "LNVHHVM SINIHHND L1NV4 4l LINN

/[
'STVILNILOd 3INITOL WOOY 1vOId L0313 4 ] _ | 0I¥X00Z 3SN "a3HINDIY SI SLINOY4AVYIA ¥VID ONINIJO LNOHLIM
JHL ONISOdX3 SFHINDIY HOLIMS FHL 40 NOILVYHIdO SV "Vv3IO 40 SLINOH4dv3A OL d3LNNOW 349 “ “ ONIONVYHD HO4 YD019 ASN4 40 NOILY10SI ‘SINVIYVA a3sn4d 39
LON TTVHS STHOLIMS LS3L "SNOILVYIIHIOTdS XO0T9 ISNH ¥O4 ANIT IFHHL OL ¥343FY "INVIdMOVE NO ) 1 ~N A _— 1ON TTVHS SLO3INNOOSIA AYVYLOY "1IVND3 JO LM I3TANVH 319VLINS
HOLIMS LS31 40 3dIS NO SMO0T9 ISNH TIVLSNI "HINVIHFG NOH4 A3IDHNOS SI IONIFHI4TY IOVLI0A v " ~ |" ANNOYS ANV 91E-€HS1# SHIN0D/SANOYHHS TVYNINYIL HLIM LD3INNODSIAa I_
N3IHM '31LVvd1SdNS 1d0ddNS FdNSOTONT OL d3HOVLLY A1LO03dIA 39 11 TTVHS S3ONVLISNNDYIO ﬂ “ ™ “._.Zm__\,_n__DOm_ oL AYUVLOY €-0€0Y # NOLVYI ‘LDOIANNODSIA 861N ‘DIVM00L ‘A009 ‘YOS o
ON NI ‘ANV1dXOVE OL A3LNNOW 39 TIVHS HOLIMS 1S3L -TVNOI HO INVIdMOVE 1INVJENS 181d6-30S ﬂ _ ® _
HLIM r1388167-30S MVYNIOVS ONISN WOLLO9 NO S3ONIH HLIM A3IONIH 39 TTVHS S3JNSOTONT ! A ! (@p)
VIO OL TVYNHILX3 Ad3TIVLSNI NIHM 'SHd3A334 HONVYYHEG O ONISSNg 3AIT OL 3dNSOdX3 + Q | ° | ~— Q @)
ON HLIM "dVIOHOLIMS H04 LNINLHVJNOD 1HO0ddNS AIFH3IIHdvd ANY dISOTONI AT1INd HO — [ [ (-
STANVd ¥O4 FHNSOTONT AIDNIH F1aV.LINS NI 39 TIVHS HOLIMS 1S3L * N2-02+09A%-08+0aAY-0V+0BA N ﬁ O “ OQ “ -
‘3HV SNOILISOd TYNINYTL TVNLOV FLON 'SHIAIHEVE TVILNILOd HLIM STFHOLIMS d3d ¥ 40 — | | @)
dAL ‘STFHOLIMS LSTL NO'GV IDVLIOA “OM-0L L0-0LSL# MNVETIN HLIM "ONILIVHA 40 ISV ¥O4 NMOHS H A H H @) m | WA | - ¢ , m 0]
) ! ! NOILO3LOYd dAl "¥3HLO HOVI OlL (@)
\ o _ ® _ INIHHNOYINO A3LD3INNOD ._.Oz. YV S10Ad ON HLIM STHIM —h
'ONIMIM SNOILYOINNNINOD HOH LINO0S 40 WOLLOS WOH4 VIV ) m A m /LOANNOOSIA AVOT ONISSOHO SNOILOINNOO NV S10d o
HOLIMS 1S31 OLNI 37ddIN LHOHS HLIM XO08-r d31vd A1gvLIiNs ¥X¥ HLIM d3dIANOYd T T @ (@]
39 TTVHS SL3IXMO0S "ATNO LNINLHVAINOD HOLIMS 1S31 1V 3dIS O ’vV3d NOHA < | | ~— < M
13MD0S ¥ILNT TIVHS AVMIDVY ‘A314103dS SI ¥ILIN AILIHNO0S NIHM "'STHOLIMS | _ )
1S31 SV INNOD 1LON TIVHS F4NSOTONT AYVANVLS IHL NI d3dIANOYd SMO0149 l J SY00149 TVNINY3L ]

. AININLIVANOD 4FNHO4SNvEL . N\ —
ONILNNHS FHL "'SNOILYNINETL HFNHO4SNVHL INJWNHLSNI IHL ANV SNOILVOINNININOD LNINYND h._.Zm__>_._.m_<n__>_OO\ J1LVIAIWHILNI ONISN LON S1O 1V dNOD0 TIVHS ONIANO4

ANOA3E ONIHIM 40 TVAONTY JON S39OVLNO ONISNVYD LNOHLIM 319VIDVId3Id AN IANIATY IOIAYIS ‘ANNOYO LNININOT OL NIHL ANV STVYNINYEIL X IAILYOIN
NIVINTY LSNN L1 "XO8-M ¥V SY d3SN 39 LON TIVHS FYNSOTONT ¥3LIW ANV ‘FINSOTONI $10 334HL 40 13S HOVE NOH4 d3LO3INNOD FHIM d31VINSNI
HOLIMS 1S31 3H1 40 14dVd 39 1ON T1VHS d313IN "O1d10373 43AIINHOS Ad NIFHO Z-MHHX ‘AIANVYHLS “HIddOD ‘AIHYIATHd OL# NIN OMY ZL#
d3Io01v1LvO ISIMHEIHLO SY HO F4NSOTONT 1926# AHdVANVYLS NI 313N D190 T4IMOd ~ @

dAL ‘IDYNOS OL d3LV13Y SV 1O NO
AaNNO4 MAVIN NOILVOIANI AdVINIAd LH NOILVLIN3IIHO

- N
"ONIHIM 3ONIH343Y

JOVLIOA HLIM 31N0Y TVH1LNAN
ANV dANNOYO IJINHIS ANTLX3

S1INIOd NOILVNINYH3AL 04 SONIMVYHEQ
dOHS S d313IN Ol 43434 "SINIOd NOILVYNINGTL 4313N
OL STVYNINYTL HOLIMS 1S31 INOHd ONIFHIM AN3ILX3

dAL ‘10 NO ANNO4 MYVIA
NOILVOIANI AdVANOOD3S 3AILISOd X

'SNOILS3INO UV FHIHL 41 ONIYIINIONT 43 13N LOVINOD


AutoCAD SHX Text
UNIVERSITY OF CONNECTICUT

AutoCAD SHX Text
CAD File No.

AutoCAD SHX Text
R E V I S I O N S

AutoCAD SHX Text
Date

AutoCAD SHX Text
Mark

AutoCAD SHX Text
Drawing Title

AutoCAD SHX Text
Description

AutoCAD SHX Text
Project 

AutoCAD SHX Text
Project No.

AutoCAD SHX Text
Drawn by

AutoCAD SHX Text
Approved by

AutoCAD SHX Text
Drawing No.

AutoCAD SHX Text
Date

AutoCAD SHX Text
Scale

AutoCAD SHX Text
Architect/Engineer

AutoCAD SHX Text
http://www.fo.uconn.edu

AutoCAD SHX Text
STORRS, CONNECTICUT

AutoCAD SHX Text
FACILITIES OPERATIONS

AutoCAD SHX Text
BRIAN McKEON PE

AutoCAD SHX Text
ELECTRICAL ENGINEER

AutoCAD SHX Text
O

AutoCAD SHX Text
V

AutoCAD SHX Text
I

AutoCAD SHX Text
U

AutoCAD SHX Text
N

AutoCAD SHX Text
E

AutoCAD SHX Text
R

AutoCAD SHX Text
S

AutoCAD SHX Text
I

AutoCAD SHX Text
Y

AutoCAD SHX Text
T

AutoCAD SHX Text
T

AutoCAD SHX Text
8

AutoCAD SHX Text
1

AutoCAD SHX Text
1

AutoCAD SHX Text
8

AutoCAD SHX Text
C

AutoCAD SHX Text
U

AutoCAD SHX Text
N

AutoCAD SHX Text
C

AutoCAD SHX Text
F

AutoCAD SHX Text
O

AutoCAD SHX Text
N

AutoCAD SHX Text
T

AutoCAD SHX Text
C

AutoCAD SHX Text
I

AutoCAD SHX Text
E

AutoCAD SHX Text
8/20/19

AutoCAD SHX Text
0

AutoCAD SHX Text
FOR USE BY PROJECTS

AutoCAD SHX Text
A

AutoCAD SHX Text
B

AutoCAD SHX Text
C

AutoCAD SHX Text
G

AutoCAD SHX Text
A

AutoCAD SHX Text
B

AutoCAD SHX Text
C

AutoCAD SHX Text
M

AutoCAD SHX Text
12/12/19

AutoCAD SHX Text
1

AutoCAD SHX Text
FIXED NOTE NUMBERING REPEATS

AutoCAD SHX Text
1/20/21

AutoCAD SHX Text
2

AutoCAD SHX Text
CLARIFICATIONS CT ENCLOSURES

AutoCAD SHX Text
N

AutoCAD SHX Text
10/18/22

AutoCAD SHX Text
3

AutoCAD SHX Text
CORRECT ISSUES FROM PROJECTS

AutoCAD SHX Text
4/21/24

AutoCAD SHX Text
4

AutoCAD SHX Text
CLARIFICATIONS FOR STANDARDS


9 A 8 6 ol

3 4
SBUIMEI 1010J\SPIEPUEIS UBISBQ JOIS\UOIEWLIOLU] UONE|IBISU] 1810 - H ddy ™ \weiBoid
O Buueyep-gns Bulpiing \Buusjay g uonealasuo) ABieuz\suonelad 19 4\ Ul
‘ON uopey uoneso] ofd AvVo
RSETENTETS
| -oN Pupumg] 'sJ9}awpipd Aipsssdsu
£q peacaddy puD S||D}SUl |DDI}J9A pUD |DIUOZIIOY
smonmzmw 10} Spoylew uoljp|pysul 4o uondiiosaq
18b0Y
£q uaeaq MHH._HHG‘H.@E WHH.__.mu._”._”.Dm 108lord 7
f
BUON eos TIVLAd SIdHA
¥202/62/€0 ONIYHLIN
areq

Japiwisuel)
ainssaid 1o} aAj_A

[ 1
uim Jo-o-peaayy Lo g
«dVL I —

¥313W a31vOold3d«

LNDILOINNOD ‘SHY¥OLS

aAlBA

piojlueiy

‘Assy
wea)s SUaA

asnoH wes)s

Nrd

juswinoo(q [eniul| v2-62-€ 0

STVAOYddY

NOILdI¥Os3d 3iva | ‘A3d

SNOISIAFHY

"9J8Y UMOUS 10U SI JaABMOY palisap SI Jajaw 0} Jolid Jaulelis Jo Jojejedas wes)s e Jo s "0l
"uolleINSUI Ul palINg jou pue asaydsow)e

Ul 89 Ishw s21U0I08|T ||V "PaJleIsul 8q 0} palinbal ale sjayue|q paziwo)sno ‘uolie|nsul ssejbiaqly YIm paje|nsul 8q Jou ||eys SIB19N 6

8|qe)1daooe 10U SI SJ8pJO J8jaWl WOJ) UONBIAS( "UYoNs Se palaplo 8d Isnu siajaw pue ‘oiioads AJeA si uonejusuQ -

“Japiwsuel) ay) 109104d 0} Jopio ul (1eyed) S688-SIA Jerdepe alinbal suone|jelsul [eollaA ‘2’8
‘payoads 8q }SNW UONBIUSLIO [EDILSBA JO [BIUOZIIOY ‘J8)ew Bulieplo usypp ‘'8

(e0)

"sjuswiabuelle Buidid pa1oni)sqo ul pajje1sul 89 JOU ||BYS SI818|\
uybBiay a|gesiom e Je pajeisul aq [leys SIS 9
"90URIES|D JO SBYOUI g| 1SB8| 18 8ABY 0] PaPUSLULLIOISY

N~

"uonelqi[ed pue adueuslUIRW BANRIUSASId 10} MOj|e 0} S@oueIes|d 8|qeidadoe aAey 1Snw (papn|oul SOIU0O8|8 ||B) A|lquiasse U818\ °G

"90oUBIEB|D SMOJ|E 18] YIBus| Je aq 1snw a|ddiu aJojalay) uone|nsul

Ul paling 84 10U [[BYS 8A[B/\, "©A|RA UONB|OS! palel wea)s pue ajddiu e Ag paiuedwoooe aq jsnw pue ‘, /€ 10 ,Z/| Jayle aq |jeys s187-0-peaiyl ¥

*Apoq JajaW Jo sayoul Z Ulyim Ajqelssjald ‘1'e

‘doup ainssaud 0} enp sainssaud Jejow aid ainydeo 0} Jeniwisuel) ainssald e 10 MOjje 0] ‘Ia)aw 0} Jolid pajjeisul 89 ||eys s}1@7-O-peadyl ¢

<
Q)
—+
D
-
oY)
<
§e;]
Q
%)
»

‘s|iejop Ajquiesse

Jajlwisuel} 10} OMA ¢-431LIANINVILS 98S

"suoloalip a|diynw Wo.y 8|qeadInIas

8Q }Shw pue ‘pajonJjsqo aq Jou Isnw I8\

"01J10ads JOu S| UOIJBIUSIIO JOSUSS JB)BIN

\ "9AJBA UOIB|OSI Ulew JO

wealisumop AjjoaJip pajjelsul g 1snw Ja)a|\
uonoalip spiemdn ue ul 8q SN Mo|

saulldpIND
[EISU| [edlHaA

o <

K4
— .F
‘palaype aq 1snw Buimo||0} 8y} S||BISu| [edIMBA 404

"S9A|BA UONE|OS! Ulew Jaye AjjoaJip 8g }Snw Uole||eisul aiojaiay) ‘sedinles Buipjing || ainyded 1snw s1g)g|N 2

'siy) Woddns ueo suoneoldde |je 10N "9|qissod Janataym ubisap ssed-Aq yum pajjeisul 8q pjnoys SIs19) |
:paepuels buusisy 04 uuodHn Jad o) pasaype aq ||eys sia)awelsed Buimoljos ay |

soaJlbap Q9|
uolnejusiO
palinbay,

s|ieyop Alquiesse Japiwsued} 1o} OANA Z2-43LINNVYILS ©98S
"Pa1oNJISqo 89 10U 1SNW JB)J8|\
"9A|BA UONR|OSI Ulew JO weajsumop Ajjoalip pajje1sul 8q 1snw Jalaj\
‘siejoweled Buusiaw jo Aoeinooe
Sjo9ye SIy} se ‘siseq ased Aq aseo e uo pajuelb aqg jsnw suoissiwiad
1Ng apew aq ued suoneiraq (welbeiqg 99g) uonisod 320|D,0 9 1. oW
3U} MOJaQ JOSUSS YIIM paj[elSul 8q ISNw SI0Suss Jajaw ‘g|gissod se yonw sy 'L
‘palaype ag isnw Buimoj|o) 8y} s||ejsu| |ejuozZIIoH 104

No

Japiwsueln)
Japlwisuel ] [enualayig aJnssaid 10} SAIBA
_ uum Jo-o-peaay L Jo g

«dVL
313N d31voIa3a.

wes)s s

BaAlBA
asnoH wes)s

- J
ssedAg Jo1o|

S8l
81
€81
28l
184
08l
611
8.1
Ll
91
Sl
1781
€L
¢l
VLY
011
691
891
191
991
91
Y91
€91
291

091
6G1
8G1
1Sl
961
GGl
Sl
€51
csl
LGH
0S1
6Vl
8yl
Lyl
ol
141
124}
vl
441
add
ovl
6€l
8¢l
L€l
9€l
Sel
el
€el
el
LEY
o€l
621
8¢l
x4l
9Cl
Gcl
el
€Cl
441
Ll
0cl
6Ll
8Ll
LLL
9Ll
Sl
42
€Ll
cll
VLY
oLl
601
801
101
901
S0l
Y0l
€01
c0l
10}

sauljepIng) [|ejsu| |ejuozIioH

6 0l




ol

} 4
sBumelq uBiseq 1818 - H ddy \wesboig
O Buusiey-qng Buipiing \Buusia B uonealasuo) ABisug\suonesadosaniioed\julodeieys
“oN uosAsy uoryes0 T IMd AV
C-Y3LINNVELS
‘oN Bupuwaq
- .\A_QCLOmmU pup JajjiwsupJ} aJinssaud 10}
1P mu.COE@L_JUOL UOo|}D||D3SuUl UO adubpping 7
nespeN * ¢ * ¢
laboy
£q uwaeaq mHH._”.HQ‘._.GE mHH._”.@ mmg sforg |
|
BUON
omos [Te1o([ JI913TUISURI], 7
¥202/22/€0 ONIIHLEIN
ayeq o[l Sumeaq

SHLITTILA — SNOILVIHMdO SHILITIOVA w:
LNJILOUNNOD Jd0 ALISHHAINN a,

LADILDANNOD ‘S¥JO0LS

"PaJoNJISqo 8q J0oU }SnW JBe\
"9A|BA UOIE|OS|

ulew JO WEeaJ}Sumop pajjeisul 8q }snw JaJa\
"siseq a9sed Ag aseo e uo pajuelb aq
}shw suoissiwiad jng apew ag ued suoneinaq
‘(wesbeig mojaq 9ag) uonisod %20|D,0
9 1k 19}aW 8y} MOJa(q JOSUSS YlIM pajje)sul

aQ }sShw SIosuas Jajow ‘9|qissod se yonw sy

l

:paJaype aq }snw Buimo||o} 8y} S||ejsu| [ej}UOZIIOH 04

Nrd

juswnooq |enu|| v2-2z-¢ 0

STVAOYddY

NOILdI¥0s3d 3lva | ‘A3d

SNOISIAFY

ﬂli

%29

*¥

7

ya

@)

€

4

"|lBISUl BARA Ja)e a0 saye) Buliels|y AjjeoidA ||

"1dN .2/l 8
uonejuswnAsul Iy ".2/1 01 8AjeA Alewlid aonpal
pInom am ‘paiajaid sI }9|-0-PIOAN /€ € s

Jol-o-peaiyl ,z/L
8|ddIN 08Y0S . X .2/L

aAleA paley wesls (2X) 91Sd 00€ - .2/L
uoydig uossid

plojluely Aepp-g

o|ddIN 91€SS .2/L L X .2/L

(91Sd 091-0) Jepiwsue. |

Alqwessy Japiwisuea|

~aNOT0OOoN

3

Buianl SS A0 &
Buisn Jepiwisuel] pPajuNop
Joway, jo ajdwexy

Japiwisuel ] |enualsayiq

— plojiuepy
BuisnoH aLy— A

‘Assy
wes)s SUaA

sayoul abueyy 0y abue|
Lsuoneojdde may e

uo a|qge|iee Jnq ‘|eaidAy Jou

Joplwsuel ] Weasnsumoq,

Steam House
Valve

Janiwsuel)
ainssald 10} aABA
Ylim 18]-0-pISAA _.m 10

«dVL
¥313N d31vola3ds«

4
—._‘

S8l
81
€81
28l
181
081
611
8.1
L
9.1
SL1
741
€L
¢l
VLY
011
691
891
191
991
91
Y91
€91
29l
L9}
091
6G1
8G1
1Sl
961
GS1
Gl
€61
csl
LS}
0S1
6Vl
8yl
yA41
ol
141
24}
vl
441
add
ovl
6El
8¢El
LE1
9€l
el
el
€€l
el
LEY
0ocl
6C1
8¢l
x4l
9Cl
el
el
€Cl
441
Lch
0cl
6Ll
8Ll
LI
9Ll
SLl
142
€Ll
431
LLY
oLl
601
801
101
901
S0l
0l
€01
c0l
10}

m

0l



I 4 14 g 9 8 6 0l
O %:m“.imﬂ__nn%w.m%ﬁwﬂmmg/wwM.wymm .kw.w._u\,‘/cg,.mMBE_ uone|esu| Jelel - H aa( \weJboid mw —\
“ON uopsiAy .5533 o—._.n awo 81
€-HILINNVILS €81
‘ON Bupueaq 281
£q peacddy 'syjbus| Jajow sl 181
neapeN 081
._wmow_ 6.1
£q uwesg SuLiojeoy SUIP[ING  soetou| i
owoN TVLAQ STIIA | Ly
¥202/62/€0 ONIYHLIN oL
ayeq o[l Sumeaq -
LADILDANNOD ‘S¥IO0IS cll
SHILITILA — SNOILVYEJO mmH.H_ﬁHoﬂm & (23
LNOILOANNOD J0 ALISYHAINA o8
691
|40 | 39vd _ VoA SIN yos 2658799 (€08) XP4 VSN £0508 OO ‘JOMIN £F S00F OlOF €OF ¥ 82°0£9°65 41009 .91 + 0€°008'6¢ 41009 .9 891
/018-8NS STozrers 0goace Teos] Tauouy  @o0ldHbd UoUoW S 189 | O XXk XX X ¥ 8€°0/9'95 9100€ .91 91z13.2L ¥ S2'008'/T 2700€ .9 90703 .7 191
‘ON 'OMd a1va 1SIONVIIIOL F8€°0/1'SS 91051 .91 ¥ §2°050'/C 41051 .9 991
30V4 OL IOV | SHBA/UI0D [DUOYDUISUIBUOSLID SIHONI NI 33V SNOISNIWI LA o0 S I Lwee s - oo
F8E°0CV VS 4100€ 71 r ¥ 5200892 2100€ S0r03
SNOISNIWIQ ¥VEVY1IDDY | dnolO jusWaINSOaW MOH SIHTA 31HID3dS ISIMYTFHLO SSTINN Tee0LLES 05T 71 T 5705092 051 .S coll
T 8€°0/9°SY 97009 .01 T $2°0507C 91009 .€ a9l
T 8E°0Cr Ty 9700€ .01 olzly.zl T GZ00E'ET 9700€ .€ £0V0Y . 191
820/ LY g1051 .0l ¥ S20S5ZT 91051 .£ 094 0
SR 4 21009 .8 ¥ ST0SS VT 91009 .5°C 661
78E0C6 17 9100€ .8 80T1d .21 ¥ SC0S0EC 91008 .5°C SZ0V0d 851
[ ] [ ] F8E0LL LY a5 1.8 ¥ S2055C q051.5C 161
7 8€059°7S 41009 .71 T STO0E'ET 91009 .2 951
~ R 800728 1008 7 | ¥1013,01 T ST0S5Te 41008 .2 20008 Sl
/ g ~ \ F8E0S11S g10SL 71 * 5205072 a10S1 .2 mmw
// ¥ 8£°006°€Y 41009 .21 F 0£°0£6'82 27009 .9
* 8€°00F LY 9700€ .2 z1013.0L F 5208692 9700€ .9 90£03.€ sk
*8€0510F 91051 .21 T 5208192 a1051 .9 Sl
F8€05 10V 21009 .8 ¥ 52089'/T 21009 .S 051
F8£°006' € 2100€ .8 80014 ,01 T ST0E6'ST 9100€ .S S0£03.€ mww d
F8€051/E a1051 .8 F 52081ST 91051 .S I
¥ 8£°058'8¢ 97009 .9 ¥ S2089'VT 21009 .7 bl
L ; ) T 8£°058°9€ 9700€ .9 90013 .01 T ST0E62C 2100€ .7 ¥0£03 € ot
LU \ / UL F8€001°9€ a1051 .9 T 5208122 a1051 7 i
F8€0512y 91009 .21 T 5208922 91009 .5°C vl
7 8£°059'6€ 9100€ .21 18038 T 520811T 9100€ ST $'70€08 .£ Zvl
| | T 8£°00v'8€ 91051 .21 T 5208902 91051 .5°C e
T 8£°006'6€ 91009 .01 F SCOSV' 1T 91009 .2 ovL
¥ 8£°059°9€ 9100€ .01 01803.8 T 52°089°0C 2100€ .2 Z0E0Y .£ o
F 0£'00v'SE 41051 .01 F S2081°0C a10S1 .2 sl
B (o N 3 0£001'GE 97009 .9 T $2°0057C 91009 .7 sl =
- Vo | - F0£001°€E 2700€ .9 90804 .8 F S20SLTT 2100€ 7 v0203.2 951
F0£°05€°Z€ g1051 .9 ¥ S2007T a10S1 7 gell
7 0£0587€ 91009 .S F 5200022 91009 .£ vel
F0£001°€E 9100€ .S 50804 .8 F S20ST 12 9700€ .£ €0203 .2 ecl
- . * 0£°05€2€ 91051 .S F G2'005°0Z a1051 .£ zel
¥ 0£°058°€€ 21009 .7 T ST0SL 1T 41009 ST Ll
P T~ 7 0£001'ZE 9100€ .7 0804 .8 F 5200012 9100€ 5T §'70203.2 o€l
\ F0£05€' 1€ a1051 .7 ¥ S2'005°0Z g1051 5T 62l
¥ 5£'009°8€ 91009 .01 F S2'000°02 91009 .5 | 8zl
7 0£°05€'GE 9100€ .01 01903.9 T STS/E61 9700 .5 | '10208.2 221 4
F0£001'VE g1051 .01 T 526/881 91051 .51 9zl
F0£001°6E 41009 .8 F GT0SL61 41009 .S 'r4*
¥ 0£058°2€ 97100¢€ .8 80903 .9 T STSTL6L 9700€ .5 | 2102082 ¥zl
T 0£001'ZE 91051 .8 F 5200581 91051 .51 ord)
I ~ e * 0£°0552€ 91009 .S T STS/E6L 41009 .1 44"
¥ 0£°008°0¢ 4100¢€ .S S090d .9 ¥ GTS/8'81 g100€ .1 1020d .2 Lcl
| [ | * 0£°050°0¢ a1051 .S T ST5/881 91051 .l 0z
T 0055 L€ 91009 .7 T ST0ST61 91009 .2 6Ll
¥ 0£°008°62 9100€ .7 ¥0904 .9 T 52005°81 9100€ .2 z0103 .1 8Ll
B (4 N 7 0£05062 91051 .7 T $2°000°81 91051 .2 Ll
—~ Ve = F 0£'050°0¢ 21009 .£ * 5200081 91009 .5°1 9L}
¥ 0£°00€°62 9100€ € 0908 .9 ¥ STS/ELL 9100€ .5 | §'10103 .1 GLi
7 0£055°8C a5 1 .€ ¥ STS891 q1051 .51 Mx
F0£001ZE 91009 .8 T 5200091 91009 52"
SUB A @CO.EWC.C«Q >Q U@U_>O._Q s|ielad 70£0S8°6C 9100€ .8 80V03 .7 7 ST005S1 §100€ .52 S£010Y .1 all
9102/50/50 | OV | 13vad 153l [ v 70800162 91051 .8 B R AR 91051 .52 mw w
0 [vad) mzo_m_>u~n_u Lapose - m_o<u_..m.u__...m_o<u_ [«])4 wwﬂ_m_._.%%_zju_ 321 dx3/03Y  321S ACO8 mu«.uu_m.._” 30V4 n_z<wmu“wmw_wz<._u n_xmammwwuw Aaos 601
801
101
0l
S0l _|_
0l
Z ﬂN_ juswinoo( |ellul| ¥2-zz-¢ O “o1
STVAO¥ddY NOILdI¥OS3a 31va [ A3y [40)%
SNOISIATY L0}
l c [ |4 [4] ] 0l




ol

} 4 4 S
sBumelq ubisaq 1090 - H ddy \weiBolg
O Buusiey-qng Buiping \Buusia B uonealasuo) ABisug\suonesadosaniioed\julodeieys
‘oN Tojsjasy uorjeoso] o[d AV - -
1-43LINMHO AR R N W | L
o WIXIli=
Sla}awbibdd ——
£q_pasorddy UOIID||D]1SU| JSONPSUDJ] UO ©oUDpINg
:NQUNZ@
18b0Yy .
£q uaeag m._.H._.”.HQHQE m.ﬂH._”.mu._”._”.D.m j09foad 7 \ Zommm e ﬁu
owoN SofIjoid Molq | &
¥202/62/€0 ONIHALAN

s1eq

LODILDANNOD ‘S¥JO0LS

"9|qeulejuiew ale Aay} se Buo| se uonoauIp
Aue ‘uonisod dn mo|4 dAIISOd dU} Ul SBUl| [BOILSA UO pPajunow a4 ||Bys sidonpsuel] g
suoljsod
320[D,0 6 PUB 320|D,0 € 9y} }e Sdul |BJUOZIIOH UO pajunow 84 |[eys sidonpsuel] |
:Aldde [jeys Buimojjo} ay; sjielap abew Jo ssa|piebay
| ©JON,

"spJepue)s Bulinsesw ajeuls}je Yim Ajjus)sisuoo

pue A|paieada. seoinos ainseaw Ajgienbape 0] sajijoid moj apiaoid oy Ajljigeur o) anp
1IN0 palasuibus aq soleuads asay) jey) doysg Buuslsy uuoDN 8y} 1o uonalosIp ay1e siy -

‘Bulisjow Jo uone|jeisul Jusuewlad o) Joud paisa) pue palojdxs

aq p|noys sdnjas weaq penb 1o [enp Jo uonelo|dxa ‘o|ge|leA. aq SABUIS)R OU PINOYS -

"}98ys SIy} WoJj pajeirsp

dnjes Aue aiojaq paoe|d eq Jeonpsuel} JIUOSE}N Ue PjNOYs S8oueswnalio ON Jepun -

"}98ys SIy} WoJj pajeirsp

dnjes Aue Jaye paoe|d aq Jeonpsuel) JlUOSEI)|N UB PINOYS S80UBISWNDIID ON Jepun -

:sleauibug s|ijoid MoJ} YjIm SUOISSNoSIp Jod

'spuaq ,06 UBY] SS97 :82IN0S 9oUBgINiSIq

w_uH_ (] —
| 8JON.

AIUU_H_HN

I L 910N,

aeg 2| :eul uiney aov z | :eull Alddng

soue|d JusiayIp UO SMOQ|8 ,06 X Z :80IN0S 8ouequnisiq

7

| SION, | SION | "

aeg 2| eul uiney aov z | :eull Alddng

MO(|3 .06 -©2JN0S ddueqinisig

Nrd

yuawnoo(q [eniu|

STVAOYddY

NOILdI¥0s3d

3lva

‘A3d

SNOISIAFY

a os = | :aul Alddng

duwing :@01nos soueqinisiq

fan
jan!
- w P
| !
L/ | 1
| | 8JON, | SJON,
aeg 2| :eul uiney aol z|:auy Aiddng
1oonpay :924nos adueqnisig
11 11
— 111 w =
_ [ | |
| | —
I |
| 810N, | SJON,

aol | :euy wney

x379VLd300V SI IATVA NOILVYTOSI ONIATING Y314V INJNIOV1d«
saAleA BUIXI ‘SBA[BA [04U0D | uBdQ %00 PeISPISU0D J0u BA[BA Aue 1o} SI SIy] ,

1

a oy 2| :auy Addng

BABA\ :82IN0S 90oUBGINISI]

| ©ION, | ©JON, |

a s | Bul uney

aog 2| :auy Addng

Jasnyiq :904nos souequnisiq

-

L 910N, I

aol 2| :eul unyey

aog 2| :auy Addng

99 :90IN0S 8oUBqQINSI

soue)sIp papuawiwooal = | ‘Juiod Buunsesw ay je Jejewelp adid jeuiwou = q
$80.N0S 80UBQJNISIP WOJ) SOUBJSIP PEPUSILIOISY

oce] 0 Soljeuads snoleA JOJ sauljaping |jejsu] jaonpsueld |

S8l
81
€81
28l
181
081
611
8.1
L
9.1
SL1
741
€L
¢l
VLY
011
691
891
191
991
91
Y91
€91
29l
L9}
091
6G1
8G1
1Sl
961
GS1
Gl
€61
csl
LS}
0S1
6Vl
8yl
yA41
ol
141
24}
vl
441
add
ovl
6El
8¢El
LE1
9€l
el
el
€€l
el
LEY
0ocl
6C1
8¢l
x4l
9Cl
el
el
€Cl
441
Lch
0cl
6Ll
8Ll
LI
9Ll
SLl
142
€Ll
431
LLY
oLl
601
801
101
901
S0l
0l
€01
c0l
10}

m

|4 g

9

/

] 6

0l



	Appendix XII - Sub-Metering Design Standards June 2024
	Pages from Appendix XII - Sub-Metering Design Standards May 2024



