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ELECTRI C METERS
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NOTE: This gui de specification covers the
requirenents for the installation of poly-phase
electricity meters suitable for billing, allocation
of costs, and recording of data for energy
managenent and control applications and is intended
to conmply with the netering requirenents of EPACTOS5.

Adhere to UFC 1-300-02 Unified Facilities CGuide
Speci fications (UFGS) Fornmat Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
items, choose applicable iten(s) or insert
appropriate information.

Rermove information and requirenents not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
this gui de specification are wel cone and shoul d be
submitted as a Criteria Change Request (CCR.

*% *% *% *% *% *% *% *% *% *% *% *%%
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NOTE: Since netering for energy managenent and
costs allocation varies widely, it is expected that
the designer will make significant adjustnents and
additions to this guide specification

NOTE: Use the followi ng rel ated guide
specifications for power distribution equipnent:

- - Section 26 12 19.10 THREE- PHASE PAD- MOUNTED
TRANSFORMERS

- - Section 26 11 14.00 10 MAIN ELECTRI C SUPPLY
STATI ON AND SUBSTATI ON
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- - Section 26 22 00.00 10 480-VOLT STATI ON SERVI CE
SW TCHBOARD AND TRANSFORMERS

- - Section 26 23 00 SW TCHBCARDS AND SW TCHGEAR

NOTE: This specification provides guidance for the
facility energy manager or design engi neer after
determi ning what data will be gathered and what

anal ysis procedures w |l be used.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhhkhkhkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

PART 1 GENERAL

1.1 REFERENCES
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NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organi zati on, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (RID) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard's Check Reference feature
to update the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication when you choose to reconcile
references in the publish print process.

*% *% *% *% *% *% *% *% *% *% *% *%%

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS ( | EEE)

| EEE 100 (2000; Archived) The Authoritative
Di ctionary of | EEE Standards Terns

| EEE C2 (2017; Errata 1-2 2017; INT 1 2017)
National Electrical Safety Code

| EEE C37.90.1 (2013) Standard for Surge Wthstand
Capability (SWC) Tests for Relays and
Rel ay Systens Associated with Electric
Power Appar at us

| EEE C57. 13 (2016) Requirenents for |nstrunent
Transformers

| NTERNATI ONAL ELECTROTECHNI CAL COWM SSI ON (| EC)

| EC 61000-4-5 (2017) El ectromagnetic Conpatibility (EM)
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1.

- Part 4-5: Testing and Measurenent
Techni ques - Surge Immunity Test

| EC 62053-22 (2003; ED 1.0) Electricity Metering
Equi pnent (a.c.) - Particular Requirenents
- Part 22: Static Meters for Active Energy
(Classes 0,2 S and 0,5 S)

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMVA)

ANSI Cl12.18 (2006; R 2016) Protocol Specification for
ANSI Type 2 Optical Port

ANSI Cl12. 20 (2015) Electricity Meters - 0.1, 0.2, and
0.5 Accuracy C asses

ANSI C62. 61 (1993) Anerican National Standard for Gas
Tube Surge Arresters on Wre Line
Tel ephone Circuits

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 (2017; ERTA 1-2 2017; TIA 17-1; TIA 17-2;
TIA 17-3; TIA 17-4; TIA 17-5; TIA 17-6;
TIA 17-7; TIA 17-8; TIA 17-9; TIA 17-10;
TIA 17-11; TIA 17-12; TIA 17-13; TIA
17-14) National Electrical Code

.2 DEFINITIONS

Unl ess ot herwi se specified or indicated, electrical and electronics terns
used in this specification and on the draw ngs shall be as defined in
| EEE 100.

3 SUBMITTALS

NOTE: Review subnittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnmittals
required for the project.

The Guide Specification technical editors have
designated those itens that require Governnent
approval, due to their conplexity or criticality,
with a "G" GCenerally, other submittal itenms can be
reviewed by the Contractor's Quality Control

System Only add a “G to an item if the submttal
is sufficiently inmportant or conplex in context of

t he project.

For subnmittals requiring Government approval on Arny
projects, a code of up to three characters within
the submttal tags nmay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenent System (RMS) are: "AE" for
Architect-Engineer; "DO' for District Ofice

(Engi neering Division or other organization in the
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District OOfice); "AO for Area Ofice; "RO for
Resident Office; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

Use the "S" classification only in SD-11 C oseout
Submittals. The "S" following a submttal item

i ndi cates that the submittal is required for the
Sustai nability eNotebook to fulfill federally

mandat ed sustai nabl e requirenents in accordance with
Section 01 33 29 SUSTAI NABI LI TY REPORTI NG

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Army projects.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

Government approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for [Contractor Quality Control
approval .] [information only. Wen used, a designation following the "G
designation identifies the office that will review the submttal for the
Government.] Submittals with an "S" are for inclusion in the

Sustai nability eNotebook, in conformance to Section 01 33 29 SUSTAI NABI LI TY
REPORTI NG. Submit the following in accordance with Section 01 33 00

SUBM TTAL PROCEDURES:

a. Maintenance manual shall provide:

Condensed description of how the equi pment operates.
Bl ock di agram i ndi cating nmaj or assenbli es.

Tr oubl eshooti ng i nformati on

Preventi ve nmi nt enance.

Spare parts information.

aorwNE

b. Provide operation and nai ntenance manuals required by submittal item
"SD-10 Operation and Mai ntenance Data."

SD- 02 Shop Drawi ngs

SD- 03 Product Data

Power Meters; C[, [ 1]
Current Transfornmers; ¢, [___ 1]
Potential Transformer; ¢, [____ 1]
Communi cations Mdule; ¢, [___ 1]
Protocol Mddules; ¢, [____ 1]
Data Recorder; C[, [___ 1]
Modem C[, [____ ]]
Submi ttals shall include manufacturer's information for each conponent,

devi ce, and accessory provided with the neter, protocol nodule or
communi cati ons nodul e.
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1

1

SD-06 Test Reports
Accept ance Checks and Tests; C[, | 11

SD-10 Operation and Mai ntenance Data

Power Meters; C[, [____ ]]

Conmmuni cations Mdule; ¢, [____ 1]
Protocol Mdules; C[, [____ 1]

Data Recorder; C[, [____ ]I

Modem C[, [___ 1]

SD-11 C oseout Submittals
System Function Verification; ¢, [ 1]
4 QUALI TY ASSURANCE
4.1 Install ati on Draw ngs
Drawi ngs shall indicate but not be limted to the foll ow ng:

a. Elenentary diagrans and wiring diagrans with termnals identified of]
kilowatt][ advanced] meter,[ current transformers,][ potentia
transforners,][ protocol nodul es,][ conmmunications nodul es,][ Ethernet
connections,][ telephone Iines]. [For each neter installation, provide a
diagramidentified by the building nunber.]

b. One-line diagram including neters,[ switch(es),][ current
transforners,][ potential transformers,][ protocol nodules,]]
conmuni cati ons nodul es, ][ Ethernet connections,][ tel ephone outlets,][ and
fuses]. [For each neter installation, provide a diagramidentified by the
bui | di ng nunber. ]

. 4.2 St andard Products

Provide materials and equi pnent that are products of manufacturers

regul arly engaged in the production of such products which are of equa

mat eri al, design and wor kmanshi p. Products shall have been in satisfactory
conmercial or industrial use for 2 years prior to bid opening. The 2-year
period shall include applications of equipnment and materials under simlar
circunstances and of simlar size. The product shall have been on sale on
the commercial market through advertisenents, nmanufacturers' catal ogs, or
brochures during the 2-year period. Wiere two or nore itens of the sane
class of equipnent are required, these itens shall be products of a single
manuf act urer; however, the conmponent parts of the item need not be the
products of the same manufacturer unless stated in this section

. 4.3 Alternative Qualifications

Products having |l ess than a 2-year field service record will be acceptable
if acertified record of satisfactory field operation for not |ess than
6000 hours, exclusive of the manufacturers' factory or |aboratory tests, is
furnished.
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1.4.4 Mat eri al and Equi prent Manufacturing Data

Products manufactured nore than 2 years prior to date of delivery to site
shal | not be used, unless specified otherw se.

1.5 WARRANTY

The equi pnent itens shall be supported by service organi zati ons which are
reasonably convenient to the equipnment installation in order to render
satisfactory service to the equi pnent on a regul ar and energency basis
during the warranty period of the contract.

1.6  SYSTEM DESCRI PTI ON
1.6.1 Syst em Requi rement s

The netering and readi ng system consisting of conmrercial, off-the-shelf
meters, protocol nodul es, conmuni cations nodul es, and communi cation
channels, will be used to record the electricity consunption and ot her
val ues as described in the sections that follow and as shown on the
drawings.

1.6.2 Selection Criteria

Met ering conponents are part of a systemthat includes the physical neter,
data recorder function and comunications (nmoden) nethod. Every buil ding
site identified shall include sufficient netering conmponents to neasure the
el ectrical parameters identified and to store and conmmuni cate the val ues as
required in the follow ng sections. Contractor shall verify that the
metering systeminstalled on any building site is conpatible with the
facility-w de comruni cation and neter-readi ng protocol system

PART 2 PRODUCTS

2.1 PONER METERS

NOTE: This specification is designed for projects
where multiple nmetering systens will be installed on
the sane project. It is expected that different
bui | di ngs nay have different nmetering systens
dependi ng on the netering systemthat can be
installed economically for any specific building and
that neets the needs of the facility analysis and
billing system

Metering features that are unique to a building
shoul d be listed in a schedule either in this
specification or on acconpanyi ng draw ngs.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhkkhkkkkkkkkkkkkhhkhkkkkkkkkkkkkkkhkhkhkk *

2.1.1 Physi cal and Common Requirenents

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Meters will generally be installed outside
the building in a readily accessible location. In
that case, use the socket-mount design. In the
situations where panel-nmounting is required, add the
panel - nounti ng section
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a. Metering system conponents shall be installed according to the Metering
System Schedul e shown[ in this specification][ on the draw ngs].

[ b. Power neter shall be socket-nmunt design.]

[ c. Power neter shall be panel -mounted design. Meters shall be sem-flush,
back-connect ed, dustproof, draw out sw tchboard type. Cases shall have
wi ndow renovabl e covers capabl e of being seal ed agai nst tanpering
Meters shall be of a type that can be w thdrawn through approved
sliding contacts fromfronts of panels or doors wi thout opening
current-transformer secondary circuits, disturbing external circuits,
or requiring disconnection of any neter |eads. Necessary test devices
shall be incorporated within each nmeter and shall provide nmeans for
testing either froman external source of electric power or from
associ ated instrunent transforners or bus voltage.]

d. If existing neter base is usable, the nmeter base determi nes nmeter form

factor. If a new neter is being installed, use nmeter and base form
factor of 9S.

NOTE: |If the neasured load is |ess than 220 anps,
use Class 200 neters for direct current reading
wi t hout current transforners.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhkhkkkkkkkkkkkkkhkhkhhkkkkkxkx

*kkkkkkkkkkkkkkkkkkk

[ e. Use Class 200 neters for direct current reading wthout current
transformers. ]

f. Meter shall be a Cass 20, transforner rated design

g. Meter shall be rated for use at tenperature from-40 | ] degrees
Centigrade to +70 | ] degrees Centigrade

h. Meter shall have NEMA 3R enclosure for surface nounting.

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

NOTE: Select if the recorded data will be in a
nodul e inside the neter or external in a data

| ogger. The preferred method is to install the
recordi ng nodul e inside the neter case. Sone

retrofit applications may require an external data
logger.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhkhkkkkkkkkkkkkkhkhkhhkkkkkxk

*kkkkkkkkkkkkkkkkkkk

i. Surge withstand shall conformto | EEE C37.90. 1.
j. Meter shall have a standard[ 4] | ]-year warranty.

k. Meter shall conmply with | EC 62053-22 (Part 21: Static Meter for Active

Energy, classes 0.2S and 0.5S), certified by a qualified third party
test |aboratory.

2.1.2 Voltage Requirenents

a. Meter shall be capable of connection to the service voltage phases and
magni t ude being nonitored. If the meter is not rated for the service
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vol tage, provide suitable potential transformers to send an acceptable
voltage to the neter

b. Meter shall be capable of connection to the service voltage indicated in
the Metering System Schedul e:

c. Meter shall accept independent voltage inputs fromeach phase. Meter
shal | be auto-ranging over the full range of input voltages.

d. Voltage input shall be optically isolated to 2500 volts DC from si gna
and comuni cati ons outputs. Conponents shall neet or exceed
| EEE C37.90.1 (Surge Wthstand Capability).
e. The Contractor shall be responsible for determ ning the actual voltage
rati o of each potential transformer. Transformer shall conformto
| EEE C57.13 and the follow ng requirenents.
1. Type: Dry type, of two-w nding construction
2. Weather: Qutdoor or Indoor rated for the application
3. Frequency: Nom nal 60Hz, 50Hz for those bases that operate on 50Hz.

4. Accuracy: Plus or mnus 0.3%at 60Hz or 0.3%for those systens
that operate at 50Hz.

.1.3 Current Requirenents

a. Meter shall accept independent current inputs fromeach phase. Current
transformer shall be installed with a full load rating as shown in the
schedule.

b. Single ratio current transformer shall have an Accuracy Cass of [ 0.3]]
0.6] [ 1.2] with a maximumerror of +/- [ 0.3%[ 0.6%[ 1.2% at 5.0
amps.

c. Current transforner shall have:

1. Insulation Cass: Al 600 volt and bel ow current transforners
shall be rated 10 KV BlIL. Current transforners for 2400 and 4160
volt service shall be rated 25 KV BIL.

2. Frequency: Nom nal 60Hz, 50Hz for bases that operate on 50Hz.

3. Burden: Burden class shall be selected for the | oad.

4. Phase Angle Range: O to 60 degrees.

d. Meter shall accept current input fromstandard instrunent transforners
(5A secondary current transfornmers.)

e. Current inputs shall have a continuous rating in accordance with
| EEE C57.13.

NOTE: Since loads in building can vary over tine,
multi-ratio current transforners allow the
flexibility to change the ratio of the current
transformer to match the | oad. The accuracy of
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current transformer perfornmance decreases when the
actual current is in the |ower band of its nmeasuring
range.

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkkhhhkhhkhkkkkkkkkkk

f. Multi-ratio current transforner where indicated shall have a top range
equal to or greater than the actual |oad. The Contractor shall be
responsi ble for deternmining the actual ratio of each transfornmer.
Current transformer shall conformto | EEE C57. 13.

2.1. 4 El ectrical Measurenents

Power neter shall neasure and report the follow ng quantities:

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkik

NOTE: Sel ect each of the follow ng neasuring
capabilities that are required and include the
abbreviation in the Metering System Schedul e for
each building. Since power neters have a service
life greater that 10 years, include optiona
features that are expected to be used and anal yzed
over the life of the neter.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

a. Kilowatt-hours ("kW" in Metering Systens Schedul e) of consunption.
Cumulative.

b. Kilowatts of demand ("kW in Metering Systems Schedul e). Peak average
over a sel ectable denand interval between 5 and 60 nminutes (typically
15 mi nutes).

c. Reactive power ("kVAR' in Metering Systens Schedul e). Measured over the
sane interval as the peak kWreadi ng.

d. Power factor ("PF" in Metering Systens Schedul e). Measured over the sane
interval as the peak kW reading.

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

NOTE: At locations where tinme of use (TQU) billing
is required by the electric conmpany, this
specification provides that all TOD neters cover the
sanme periods as defined in the next section

*% *% *% *% *% *% *% *% *% *% *% *% *%%

e. Time of use consunption ("TOU'" in Metering Systens Schedul e).
Kilowatt-hours recorded separately for each period set by programm ng
into the meter. Tine periods shall be capable of being changed w t hout

renoval from service. The neter shall internally record and store Tine
of Use data.
1. [Four (4)] mininmum[___ ] TOU Rates (Registers)
2. [Twenty (20)][____ ] Year Cal endar
3. [Two (2)] mininum[__ ] seasons per year
NOTE: Interval recording is an inportant tool for

anal yzi ng energy consunption within a building. For
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billing purposes, real-tine reporting is not

requi red. For non EPACTO5 neters, the neter can be
read nominally once per nonth with all recorded
interval data captured at that tine. Were real -tine
data i s needed by an energy managenent control
system (EMCS) or other system the systenms may have
their own connection to the meter or its own current
and potential transforners.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkik

f. Interval recording ("IR" in Metering Systens Schedule). Kilowatt-hours
shal | be recorded for each[ 15]] ] mnute interval and shal
accunul ate for[ 30]] ] days. Menory for recording the interva
readi ngs shall be internal to the meter and ANSI Cl12.19 conpliant.
Meter shall provide tinme-stanped readings for every neasured paraneter

g. Meter readings shall be true RVS

2.1.5 Met er Accuracy

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Meters used for billing purposes should
generally be held to the sane netering accuracies as
est abl i shed standards by utility conpanies.

*% *% *% *% *% *% *% *% *% *% *% *%%

Power meter shall provide the follow ng accuracies. Accuracies shall be
measured as percent of reading at standard neter test points.

a. Power neter shall nmeet ANSI Cl12.20 for Cass 0.2 and | EC 62053-22
accuracy requirenents.

2.1.6 An on the Meter Display, Qutput and Readi ng Capabilities
Met er shall include the foll owi ng output signals

a. The neter will have a face display plate and shall display every
el ectrical paraneter indicated to be recorded. Meters shall not be
required to indicate interval data collected in a data | ogger with a
conmuni cati ons out put feature. Peak val ues, instantaneous and
cunul ative val ues shall be displ ayed.

[ b. Meter shall include optical output port capable of 9600 bps
conmuni cation with a hand-hel d readi ng device. Optical device shall be
conpati ble with ANSI Cl12. 18]

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: The followi ng optional features will usually
be del eted. These features could be used for
connection to an Energy Managenent and Control
System.

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

[ c. Meter shall include output options for analog mllianp signals.]

[ d. Meter shall have two channels of anal og output, 0-1mA or 4-20mA, for
positive[ and negative] watt/hour readings.]

[ e. Meter shall include output option for pulse output. KYZ pul se output
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[ f.

2.1.7

related to kWatts/HR ]

Meter shall have two form C, dry contact relay outputs for alarmor
control. ]
I nstallati on Met hods

*%

*%

kkkkkkkkkkkkkkkkkkkkkkhkhkhkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkk

NOTE: Pad-nounted transforners have proven to be
very reliable over a long life span. Installing the
nmeters on the outside of the secondary wiring
conpart nent has becone sonewhat a standard
installation for mlitary facilities, resulting in
m ni mal mai ntenance. However, neters may be

installed on the sides of buildings or within
buildings.

*% *% *% *% *%

*% *% *% *% *% *%%

a. Transformer nounted (XFMR)

1.

Met er base shall
pad- mount ed transformer.

be | ocated outside on the secondary side of the

*% *% *% *% *% *%

*% *% *% *% *% *% *% *% *% *% *%%

NOTE: Do not use the stand-nmounted nethod unl ess
the transformer pad is being poured and the
instrunentation conduit can be installed before the

pour. Provide a drawing to show details for nounting
and routing conduit and wires.

b. Stand-mounted adjacent to transformer ("STAND'
Schedule)

1.

*% *% *% *% *%%

in Metering Systemns

Met er base shall be nmounted on a structural steel pole

approxinately 4 feet fromthe transforner pad. See detail
drawings.

on the

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhhkhkkkkkkkkkkk

NOTE: Provide a drawing to show details for
bui | di ng mounting and routing conduit and wres.

*% *% *%

*% *% *% *% *% *% *%%

c. Building nounted ("BLDG' in Metering Systens Schedul e)

1.

d. Panel

1.

Meter shall be npunted where directed. See detail

Met er base shall be nounted on the side of the existing building
near the service entrance. See detail on the draw ngs.

nounted. ("PNL" in Metering Systens Schedul e)

on the draw ngs.

e. Conmon features.

1.

PTs (if required for proper voltage range) and CTs shall be
physically connected to the service entrance cables inside the
servi ce entrance disconnect enclosure.
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2.1.8 Di sconnecting Switches
NOTE: Shorting-type wiring blocks are recomended
to allow connections to be corrected and changed
wi t hout the necessity of disconnecting power to the
transformer, resulting in another power outage to
the buil di ng bei ng served.

a. Disconnecting wiring blocks shall be provided between the current
transformer and the neter. A shorting mechanismshall be built into the
wiring block to allow the current transforner wiring to be changed
wi t hout renoving power to the transformer. The wiring bl ocks shall be
| ocated where they are accessible w thout the necessity of
di sconnecting power to the transfornmer. For nmulti-ratio current
transformers, provide a shorting block fromeach tap to the common | ead.

b. Voltage-nonitoring circuits shall be equi pped with di sconnect swtches
to isolate the nmeter base or socket fromthe voltage source.

NOTE: |If progranmi ng capability is not required,
omt the follow ng section
2.1.9 Met er Progranmi ng

a. Power neter shall be programmbl e by software supplied by the neter
manufacturer.

b. Software shall have a user-friendly, Wndows-conpatible interface.

c. Software shall operate on [ W ndows]| ] operating systens.

d. Software shall allow the user to configure the neter, troubl eshoot
meter, query and display neter paranmeters and configuration data and
stored val ues.

e. Meter firmvare shall be upgradeabl e through one of the comunications
ports w thout renoving the unit from service.

2.2 COMMUNICATIONS
NOTE: Communi cations features may not be needed.
Data | oggi ng of one nmonth of data nay be recorded
i nside the neter. Recorded data may be read sinmply
by a handheld instrunent, if read daily.

2.2.1 Conmuni cati ons Met hods

2.2.1.1 Optical Port

The optical port shall comunicate with a hand-held readi ng device
according to the follow ng requirenents.

a. Conmuni cati ons st andards
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1. ANSI Cl12.18
2. MV90 protocol
3. ANSI C12.20

b. Read operations
1. Current kW val ues
2. Demand (kW val ues since |ast reset
3. Last reset value
4. Meter status

[ 5. Load profile]

c. Wite operations

1. Meter setup

2.2.1.2 Serial Port

Provi de serial port for connection to nodem nodul e where required in this

specification.
[ a. On-Board serial port types]
[ 1. RS232]
[ 2. \[R3485]]

2.2.1.3 Ethernet

For those neters using the Ethernet, |ogged information shal

open standard Internet Protocols.

a. On-board Ethernet port support

1. HITP
2. SMIp
(a) Modbus

b. Distribute stored data by
1. FTP
[ 2. BE-Mail]
[ (a) On-board web server]
2.2.2 Conmuni cati ons Protocol s and Met hods

Conmruni cati ons protocol s and net hods shal

be sent using

be native to the nmeter. Provide

conmmuni cati ons nodul e(s) as required to acconplish the follow ng.
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2.

a. Meter shall include an IR port ("IR'" in Metering Systens Schedul e) for
conmuni cation to external devices such as handhel d readers that support
a mni mum speed of 9600 baud.

b. [Meter shall include[ one][ RS-232 ("RS232" in Metering Systens
Schedul e)] or[ one][ RS-485 ("RS485" in Metering Systens Schedul e)]
di gital communication port. Each port shall be user configurable with
regard to speed, protocol, address, and other communications
paranmeters. Ports shall support a m ni mum conmuni cati on speed of 9600
baud for the RS232 port.]

c. Meter shall have a port that can be configured as a[ 10/ 100 Base-T
Et hernet port ("BaseT" in Metering Systens Schedul e)]]

[ 1. A comunication nodule that converts serial RS232 or RS485 to
Et hernet will be acceptable.]

d. Auto Answer ninimum 1200 baud internal nodem ("A56K" in Metering Systens
Schedul e). Internal nmodem shall include automatic data buffering to
provide faster, nore reliable conmunications and the ability to
automatically answer on a connected |ine.]

e. Meter shall be equi pped with one pul se output channel ("Pulse" in
Met ering Systens Schedul e) that can be configured for operation as KYZ
pul se out put.]

. 2.3 Conmuni cati ons Channel s Surge Protection

Conmruni cati ons equi pnent shall be protected agai nst surges induced on its
conmmuni cati ons channels. Conmunication interfaces to all field equi pnent
shall be protected to neet the requirenents of | EEE C37.90.1 or the

requi renents of | EC 61000-4-5, test level 4, while the equipnent is
operating. Fuses shall not be used for surge protection. Metallic cables
and conductors which serve as comuni cations channel s between buil di ngs
shal | have surge protection installed at equi pnent rated for the
application installed at each end, within 3 feet 0.9 neters of the building
cable entrance. Surge protectors shall neet the requirenents of the
appl i cabl e extension of ANSI C62 (for exanple, ANSI C62.61).

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Conmuni cati on net hods, nodul es and software

can be used for autonatic neter reading (AMR). AMR
may not be needed. If automatic neter readi ng (AVR)
is to be inplenmented, considerabl e coordination of

t he conmuni cati ons sendi ng, receiving and protocols
will be required.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

.3 METER DATA PROTOCOL

Power meters shall have conmunicating data protocols native or provided in
suppl enental nodul es to communicate with the communicati ons net hods that

follow.

3.1 Open Protoco

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkk

NOTE: This section should be nodified to be
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2.

2.

2.

facility specific.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkhkkkkkkkkkkkhkhhkhkkkkkkkkkkk

Power meter shall support the foll owi ng open protocols. Contractor shal
verify that the neter native protocol is consistent with the facility data
recordi ng and communi cati on and data storage system Contractor shal
provi de additional converters and nodul es as required for a conplete

measur enent, recording, comunicating and data storage system

a. Meter shall be fully supported by M/-90 software system or
software that is MV-90 conpatible

b. For systens that use proprietary software, an alternative
software system nust be avail abl e.

exi sting AMR

conpetitive

Systens capabl e of using nore than one brand of commercially avail able

meters are expected. In addition, if proprietary neter reading software is

used, neters are to be capable of being read by nore than one
manufacturer's software

4 SPARE PARTS
4.1 Parts List
Provi de spare parts as foll ows:
a. Power neter - two for each type used.
b. Current transforner - three for each type used.
c. Potential transfornmer - three for each type used.
d. Communi cations nodule - one for each type used.

e. Protocol nobdule - one for each type used.

f. Qher electronic and power conponents - one for each type used.

5 METERI NG SYSTEM SCHEDULE

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Each building should be listed on a separate
row. ldentify the characteristics for the specific
nmeter and conmuni cations nmethod for each buil di ng.
The followi ng conpleted data is an exanple only.

Del ete existing val ues.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Met ering System Schedul e is avail abl e at
http://www.wbdg.org/FFC/NAVGRAPH/graphtoc.pdf

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

NOTE: Provide a drawing to show | ocati ons and
details for nounting and routing conduit and wires.
Identify CT ratio and nulti-tap ratios if known.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk
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PART 3 EXECUTI ON

3.1 INSTALLATION

El ectrical installations shall conformto | EEE C2, NFPA 70, and to the

requi renents specified herein. Provide new equi prent and materials unless
i ndi cated or specified otherw se.

[3.1.1 Exi sting Condition Survey

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Renopve the followi ng section if existing
condition surveys are not required.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhkhkkkkkkkkhkk
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The Contractor shall performa field survey, including inspection of all
exi sting equi pnent, resulting clearances, and new equi prent | ocations
intended to be incorporated into the system and furnish an existing
conditions report to the Governnent. The report shall identify those itens
that are non-workable as defined in the contract docunents. The Contractor

shall be held responsible for repairs of nodifications necessary to nmake
the system perform as required.

13.1.2 Schedul i ng of Work and Qut ages

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkk

NOTE: Installation of current transforners and
potential transformers will require that power be
di sconnected fromthe transforner and/or buil ding.
Provi de coordination steps for the work and require
Contractor to performthe work after normal hours.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhkhhkkkkkkkkkkk
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The Contract O auses shall govern regardi ng permni ssion for power outages,
schedul i ng of work, coordination with Government personnel, and speci al
wor ki ng condi ti ons.

[3.2 FI ELD APPLI ED PAI NTI NG

Where field painting of enclosures is required to correct damage to the
manuf acturer's factory-applied coatings, provide nanufacturer's reconmmended
coatings and apply in accordance with nanufacturer's instructions.

13.3 FI ELD QUALI TY CONTROL

3.3.1 Per f ormance of Acceptance Checks and Tests

3.3.1.1 Met er Assenbly

a. Visual and nechanical inspection

1. Conpare equi prent naneplate data with specification and approved
shop draw ngs.

2. Inspect physical and mechanical condition
3. Inspect all bolted electrical connections for high resistance using

| owresi stance ohmeter, verifying tightness of accessible bolted
el ectrical connections by calibrated torque-wench nethod.
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4. Verify grounding of metering enclosure.
5. Verify the presence of surge arresters.

6. Verify that the CT ratio and the PT ratio are properly included in
the meter nmultiplier or the programing of the neter.

b. Electrical tests

[ 1. Calibrate watthour nmeters according to manufacturer's published
data. ]

2. Verify that correct nultiplier has been placed on face or neter
where applicabl e.

3. Prior to system acceptance, the Contractor will denpbnstrate and
confirmthe neter is properly wired and is displaying correct and
accurate electrical information.

3.3.1.2 Current Transfornmers

a. Visual and nechanical inspection

1. Conpare equi pment naneplate data with specification and approved
shop draw ngs.

2. Inspect physical and mechanical condition

3. Verify correct connection

4. Inspect all bolted electrical connections for high resistance using
| owresi stance ohmeter, verifying tightness of accessible bolted

el ectrical connections by calibrated torque-wench nethod.

5. Verify that required grounding and shorting connections provide
good contact.

b. Electrical tests

1. Performresistance neasurenents through all bolted connections with
| owresi stance ohmeter, if applicable.

2. Performinsul ation-resistance test.

3. Performa polarity test.

4. Performa ratio-verification test.

3.3.1.3 Potential Transforners
a. Visual and nechanical inspection

1. PT's are rigidly nounted.

2. PT's are correct voltage.

3. Verify that adequate cl earances exi st between primary and secondary

circuit.

SECTION 26 27 13.10 30 Page 19



3.

b. Electrical tests
1. Performa ratio-verification test.
3.2 Fol  ow- Up System Function Verification

Upon conpl etion of acceptance checks and tests, the Contractor shall show
by denonstration in service that circuits and devices are in good operating
condition and properly performing the intended function. As an exception to
requirenents stated el sewhere in the contract, the Contracting O ficer

shal |l be given 5 working days' advance notice of the dates and tines of
checking and testing.

.3.3 Training

The Contractor shall conduct a training course for neter configuration
operation, and mmi ntenance of the system as specified. The training shal
be oriented for all conponents and systens installed under this contract.
Trai ning manual s shall be delivered for [___ ] trainees with two

addi tional copies delivered for archiving at the project site. The
Contractor shall furnish all audiovisual equipnent and all other training
materials and supplies. Atraining day is defined as eight hours of
classroominstruction, including two 15-m nute breaks and excl udi ng

| unchtine, Monday through Friday, during the daytine shift in effect at the
training facility. For guidance in planning the required instruction, the
Contractor shall assume that attendees have a hi gh school education or

equi valent, and are fam liar with utility systenms. Approval of the planned
training schedul e shall be obtained fromthe Governnment at |east 30 days
prior to the training.

a. Training: The course shall be taught at the project site within thirty

days after conpletion of the installation for a period of one [ ]
day(s). A maxi mum of [6]] ] personnel will attend the course. The
training shall include:

1. Physical |ayout of each piece of hardware.

2. Meter configuration, troubleshooting and di agnostics procedures.
3. Repair instructions.

4. Preventive naintenance procedures and schedul es.

5. Testing and calibration procedures.

-- End of Section --
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