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NOTE: This specification covers the requirenments
for installation of water nmeters (16 nmx 19 nm 25
mm 38 nmmand 50 mm 5/ 8-inch x 3/4-inch, 1-inch
1-1/2-inch, and 2-inch D splacenent Meters; 50 nm
75 mm 100 nm and 150 nm 2-inch, 3-inch, 4-inch
and 6-inch Conpound Meters; 50 mm 2-inch Turbine
Meters; 50 mm 75 mm 100 mm and 150 nm 2-i nch,
3-inch, 4-inch, and 6-inch Strainers) suitable for
billing, allocation of costs, and recording of data
for water managenent and control applications, and
provi des gui dance for the facility energy nanager or
design engi neer after determ ning what data will be
gat hered and what analysis procedures will be used.

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.

Remove information and requirenents not required in
respective project, whether or not brackets are
present. Since nmetering for water managenent and
costs allocation varies widely, it is expected that
the designer will make significant adjustnents and
additions to this guide specification

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

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

PART 1 GENERAL
1.1 DEFINITIONS

Unl ess ot herwi se specified or indicated, water terns used in this
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1.

specification and on the drawi ngs shall be as defined in AWM C700.

.2 REFERENCES

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. The l|atest version is required when applied to this
specification.

AMERI CAN WATER WORKS ASSCCI ATI ON ( AWMA)

AWM C700 (2015) Col d-Water Meters - Displacenent
Type, Metal Alloy Main Case

AWM C701 (2015) Col d-Water Meters - Turbine Type
for Custoner Service

AWM C702 (2015) Col d-Water Meters - Conpound Type

AWM C707 (2010; R 2016) Encoder - Type
Renot e- Regi stration Systens for Col d-VWater
Meters

ASME | NTERNATI ONAL ( ASMVE)
ASME Bl. 20.1 (2013) Pi pe Threads, General Purpose (Inch)

ASME B16. 1 (2015) Gray Iron Pipe Flanges and Fl anged
Fittings O asses 25, 125, and 250

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

| 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

| NTERNATI ONAL ORGANI ZATI ON FOR STANDARDI ZATI ON (| SO

| SO 9001 (2008; Corr 1 2009) Quality Managenent
Systens- Requirenents

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

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

The @ui de Specification technical
desi gnated those itens that
due to their conplexity or criticality,
CGeneral ly,

approval ,
with a"G"

edi tors have
requi re Gover nment
itens can be

ot her subm ttal

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 submittals requiring Governnent approval
a code of up to three characters within
tags may be used followi ng the "G

proj ects,
the subnmittal

on Arny

designation to indicate the approving authority.
Codes for Arny projects using the Resident

Managenent System (RMB) are:
Ar chi t ect - Engi neer;

"AE" for

"DO' for District Ofice

(Engi neering Division or other organization in the

District Ofice);
Resi dent O fi ce;
following the "G' typically are not
and NASA proj ects.

Air Force,

The "S" following a submttal
is required for the Sustainability
eNot ebook to fulfill

the submttal

"AO' for Area Ofice; "RO' for
and "PO' for Project Ofice. Codes
used for Navy,

itemindicates that

federal | y mandat ed sust ai nabl e

requi renents in accordance with Section 01 33 29

SUSTAI NABI LI TY REPORTI NG
t he SD nunber
item

under
subm ttal

Choose the first
and NASA projects, or
itemfor Arnmy projects.

Locate the "S" submttal

t hat best describes the

bracketed item for Navy, Air Force

choose the second bracketed

*% *% *% *% *%

Gover nnent approval

*% *% *% *%%

is required for subnmittals with a "G' designati on;

submittals not having a "G' designation are for [Contractor Quality Control

approval . ]

Gover nnent . |
Sust ai nabil ity eNot ebook,
REPORTI NG.
SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Installati on Draw ngs;

SD- 03 Product Data

Pr ot ocol

Conmuni cat i ons Mbdul es;

Dat a Recorder;

Water Meters;

[information only.
designation identifies the office that wll
Submttals with an "S"

Modul es;

q,

.

When used, a designation following the "G'
review the submittal for the
are for inclusion in the

in conformance to Section 01 33 29 SUSTAI NABI LI TY

Submit the following in accordance with Section 01 33 00

e, [ 1]

e, [ 1]
., [—_1]
N

(1]
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1

1

Spare Parts
SD- 06 Test Reports
Accept ance Checks and Tests
SD- 10 Operation and Mii ntenance Data
Operation And Mai ntenance Manuals; C[, | 11

4  QUALITY ASSURANCE

4.1 Installati on Draw ngs

Drawi ngs shall indicate, but not be linited to, the follow ng:

a. Elenmentary diagrans and wiring diagrans with terninals identified of]
protocol nodul es,][ comunications nodul es,][ Ethernet connections,][
tel ephone lines]. [For each nmeter installation, provide a diagram
identified by the building nunber.]

b. One-line diagram including neters,[ protocol nodules,][ comrunications
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 five years prior to bid opening. The
five-year period shall include applications of equipnment and materials
under simlar circunstances and of sinmilar size. The product shall have
been on sale on the comercial market through advertisenents,

manuf acturers' catal ogs, or brochures during the five-year period. \Were
two or nore itens of the same class of equipnment are required, these itens
shal | be products of a single nmanufacturer; however, the conponent parts of
the item need not be the products of the same manufacturer unless stated in
this section. Al neters provided shall be manufactured by a registered

I SO 9001 quality standard facility. Al specifications shall neet or exceed
the |l atest revision of AWM C702

.4.3 Alternative Qualifications

Products having less than a five-year field service record will be
acceptable if a certified record of satisfactory field operation for not
| ess than 10,000 hours, exclusive of the manufacturer's factory or

| aboratory tests, is provided.

4.4 Mat eri al and Equi pnent Manufacturing Data

Products nmanufactured nore than two years prior to date of delivery to the
site shall not be used, unless specified otherw se.

.5 WARRANTY

The equi pnent itens shall be supported by service organi zati ons which are
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reasonably convenient to the equipnent 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. Al neters shall carry the
foll owi ng published warranties:

a. Meters shall be guaranteed to be free fromdefective materials and
wor kmanshi p and neet AWM New Meter Accuracy Standards for a period of
five years fromthe date of installation. At the expiration of this
peri od, neters shall be guaranteed to nmeet AWM Repaired Meter Accuracy
Standards for the follow ng tine periods:

(1) 16 m5/8 inch to 25 mm 1 inch: 5 to 15 years fromthe date of
shipment.

(2) 12 nmm 1-1/2 inch and larger: 5 to 10 years fromthe date of
shipment.

b. Al registers are guaranteed for a ten-year period fromthe date of
purchase. Any defective register will be replaced at no cost to the
Government.

c. Al brass mmincases are guaranteed for |life by the nmanufacturer. Any
defective maincase will be replaced at no cost to the Governnent.

1.6  SYSTEM DESCRI PTI ON
1.6.1 Syst em Requi renments

The netering and readi ng system consisting of comrercial, off-the-shelf
meters, protocol nodul es and conmuni cati ons nodul es, and communi cati on
channels, will be used to record the water consunption and ot her val ues as
described in the sections that foll ow and as shown on the draw ngs.

1.6.2 Selection Criteria

Met ering conponents are part of a systemthat includes the physical neter,
data recorder function, and conmuni cations nethod. Every building site
identified shall include sufficient netering conmponents to neasure the
wat er paraneters identified and to store and comruni cate the val ues as
required in the follow ng sections. The Contractor shall verify that the
metering systeminstalled on any building site is conpatible with the
facility-w de comruni cati on and neter-readi ng protocol system

1.6.3 Subnittal Data
Submittals shall include manufacturer's information for each conponent,
devi ce, and accessory provided with the neters, protocol nodul es or
communi cati ons nodul es.

PART 2 PRODUCTS

2.1 WATER METERS

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

NOTE: This specification is designed for projects
where multiple netering systens will be installed on
the sane project. It is expected that different
bui | di ngs may have different nmetering systens
dependi ng on the netering systemthat can be
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2.

2.
1-

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 acconmpanyi ng draw ngs.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

1.1 Physi cal and Commopn Requirenents

a. Metering system conponents shall be installed according to the Metering
System Schedul e shown[ in this specification][ on the draw ngs].

b. Meter shall be rated for use at tenperatures from-40 [ ] degrees
Centigrade to +70 | ] degrees Centi grade.

c. Surge withstand shall conformto | EEE C37.90. 1.

1.1.1 Col d-Water Meters - Displacenent Type 5/8-inch x 3/4-inch, 1-inch,
1/2-inch, 2-inch Size

Smal| nmeters shall be as follows or shall be approved equival ents: Positive
di spl acenent neters provided hereunder shall be full-size nutating-disc,
magnetic drive, sealed register, cold water nmeters and shall fully conply
with the requirenments of AWM C700 unl ess otherw se specified hereunder.

No oscillating-piston style neters will be accepted.

a. Materials

(1) Cases 5/8-Inch x 3/4-Inch, 1-Inch, 1-1/2-1nch: The main case of
the neter shall be cast all-bronze, bottom caps shall be cast
al | -bronze, excepting register boxes and register box lids which
shal | be bronze or an approved plastic material as specified in
AWM C700. Meter cases constructed of plastic will not be accepted

(2) Cases 2-Inch: The main case of the neter shall be cast all-bronze,
i ncludi ng bottom caps, excepting register boxes and regi ster box
[ids which shall be bronze or an approved plastic material. Meter
cases constructed of plastic will not be accepted.

(3) Register Box Rings and Lids: Register box rings and lids shall be
made of a copper alloy containing not |less than 57 percent copper
or all bronze, or an approved suitable synthetic pol yner.

(4) Measuring Chambers: Measuring chanbers shall be nade of a copper
all oy containing not |Iess than 85 percent copper and suitable
amounts of tin, lead, and zinc or of a suitable synthetic polyner.

(5) Discs: Discs shall be nade of vul canized hard rubber or a suitable
synthetic polyner with specific gravity approxi mately equal to
that of water. They shall have sufficient dinmensional stability to
retain operating clearances at working tenperatures of up to +27
degrees Centigrade and not warp or deform when exposed to
operating tenperatures of +37 degrees Centigrade.

(6) Measuring Chamber Di aphragms: Measuring chanber di aphragns shall

be made of phosphor bronze, stainless steel, hard rubber, or a
sui tabl e synthetic pol yner.
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(7)

(8)

(9)

Spi ndl es, Thrust Rollers, and Thrust-Roller Bearing Plates:
Spindles, thrust rollers and thrust-roller bearing plates shall be
made of phosphor bronze, stainless steel, hard rubber, or a

sui tabl e synthetic pol yner.

Internediate Gear Trains: Franes, gears, and pinions shall be made
of a suitable copper alloy, other suitable non-corrosive netals,
or other suitable materials.

External Fasteners (Casing Bolts, Studs, Nuts, Screws, and
Washers): External fasteners shall be nade of a copper alloy
contai ning not | ess than 57 percent copper, stainless steel, or
steel treated to resist corrosion by a process approved by the
CGovernment. Fasteners for no-pressure assenblies may be nade of a
sui tabl e synthetic polymer. Al external case closures, such as
rings, clanps, screws, bolts, cap bolts, nuts and washers, shal
be designed for easy renoval follow ng | engthy service.

(10) Water Meter Coupling - 5/8-Inch x 3/4-Inch: A water coupling

shal | be conposed of one nmeter coupling nut, one meter coupling
tail piece (straight), and one rubber-type washer for neter
coupling. The neter coupling tailpiece and nut shall be a copper
all oy containing not |Iess than 57 percent copper. The coupling nut
shal | have internal straight pipe threads conformng to

ASME B1.20.1. Pitch dianmeter shall be that shown on AWM C700. The
coupling tail piece shall have external taper pipe threads
conformng to ASME B1.20.1 and an internal dianeter approxinately
equal to the nom nal thread size of the tail piece. Lengths and
thread sizes shall be those listed in AWM C700. One water neter
coupling and one additional rubber-type washer for neter coupling
(total of two rubber-type washers) shall be provided with each
meter.

(11) Conpani on Flanges - 1-1/2-1nch and 2-1nch: Conpanion fl anges

shall be made of cast iron

b. General Design

C.

(1)

(2)

Pressure Requirenents: Meters supplied under this specification
shal | operate without |eakage or damage to any part at a working
pressure of 150 psi

Accessibility: Al 1-1/2-inch and 2-inch neters shall be designed
for easy renoval of all interior parts w thout disturbing the
connections to the pipeline.

Detai|l Design

(1)

(2)

Cases: All neters shall have an outer case with separate,
renovabl e measuring chanbers. Cases shall not be repaired in any
manner. The inlet and outlet shall have a conmon axis. A neter
case shall include the top case and bottom case, or main case and
bottom pl ate, whichever is applicable. Connection flanges shall be
parallel.

Connections: Meter case connections for 5/8-inch x 3/4-inch and

1-inch neters shall be neter casing spuds on both ends. Spuds
shal | have external straight threads conform ng to ASME Bl1.20.1 as
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(3)

(4)

(5)

(6)

(7)

(8)

far as the specifications apply. Pitch dianeters shall be those
shown in AWM C700. Main case connections for 1-1/2-inch and
2-inch neters shall be oval -flanged on both ends. Flanges shall be
faced and drilled and shall be the oval type. The drilling shal
be on a horizontal axis; the nunber of bolt holes and the

di aneters of the bolt holes and bolt circle shall be as listed in
AWM C700. Two oval conpanion flanges, gaskets, bolts and nuts
shal |l be provided with each nmeter. Conpani on flanges shall be
faced, drilled, and tapped in conformance with ASME Bl. 20. 1.

Di mensi ons shall be those listed in AWM C700. Conpani on fl anges
shal | be cast iron

Regi sters: Registers shall be straight-reading and shall read in
1000-gal I on increments. The register shall be equipped with a
center-sweep test hand with the test circle | ocated on the

peri phery of the register and graduated in 100 equal parts, with
each tenth graduati on bei ng nunbered. Register construction shal
conformto all applicable requirenents of AWM C700

Regi ster Boxes: The lid shall be recessed and shall overlap the
regi ster box in order to protect the lens. The lens shall be held
securely in place.

Internediate Gear Trains: Internediate gear trains nmay be nounted
on the neasuring chanber, in the upper mmin casing, or when not
exposed to water, conbined with or adjacent to the register
gearing.

(a) O l-enclosed type - Gear trains exposed to water shall be of
the oil-encl osed type, shall have a separate housing or form
housing with the main casing or neasuring chanber, and shal
operate in a suitable |ubricant.

(b) Magnetic coupled drives - When intermnmedi ate gear trains are

| ocated in the water conpartnent of the meter, the revolutions of
the train output spindles shall be transmtted to the registers by
means of magnetic couplings through the neter cases. Wen the

i nternedi ate gear trains are located in the register conpartnents,
the disc nutations shall be transmitted by magnetic couplings.

Measuri ng Chanbers: The neasuring chanbers shall be self-contained
units, snmoothly finished, firmy seated, and easily renoved from
the main cases, and shall not be cast as part of the nain cases.
The measuring chanbers shall be so secured in the main cases that
the accuracy of the nmeter will not be affected by any distortion
of the cases that might occur when operating with a pressure | ess
than 150 psi

Di scs: Discs shall be smoothly finished, disc plated, whether fl at
or conical, shall be either reinforced or equipped with thrust
rollers. Discs may be one piece or conposed of a plate with two
hal f balls. The disc spindles shall be fastened securely. The disc
nut ati ons shall not exceed the quantities listed in AWM C700

Strainers: Al neters shall be provided with strainer screens
installed in the meter. Strainer screens shall be rigid, fit
snugly, be easy to renove, and have an effective straining area at
| east double that of the main case inlet.

SECTION 33 12 33.00 30 Page 10



(9) Seal Wre Holes: Register box screws and inlet and outlet coupling
nuts, if provided, shall be drilled for seal wires. Seal wre
hol es shall not be less than 3/32 inch in dianeter

(10) Registration Accuracy: Mters shall neet the foll ow ng
requirenents for accuracy with water of a tenperature of less than
+27 degrees Centigrade.

(a) Normal Flow Linmits - At any rate of flow within the normal
test flowlimts specified on AWM C700, the neter shall not

regi ster less than 98.5 percent and not nore than 101.5 percent of
the water that actually passes through it.

(b) MninmmTest Flow - At the mininumtest flow rate specified in
AWM C700, the meter shall not register |less than 95 percent and
not more than 101 percent of the water that actually passes
through it.

(11) Markings: The size, nodel, and direction of flow through the
neter shall be nmarked permanently on the outer case of all neters.
All meters shall have the manufacturer's serial nunbers stanped on
the meter main case and top of the reading Iid.

(12) Regi ster Boxes: The nane of the manufacturer shall be marked
permanently on the lid of the register box. The serial nunber of
the nmeter shall be inprinted on the lid and the nain case.

.2 Col d-Water Meters - Conpound Type 2-1Inch, 3-Inch, 4-lInch, and 6-1nch

Conpound neters shall consist of a conbination of a main-line nmeter of the
turbine type for measuring high rates of flow and a neter of appropriate
size for measuring low rates of flow The conpound nmeter shall have an
automati c val ve nmechanismfor diverting |low rates of flow through the
bypass neter. Both netering devices with registers shall be contained in
the sane case. The operating and physical characteristics shall conformto
those specified within AWM C702

a.

Material s

(1) Cases: The main case of the neter shall be nade of a copper all oy
contai ning not | ess than 75 percent copper

(2) Register Box Rings and Lids: Register box rings and lids shall be
made of a cast copper alloy containing not |less than 75 percent
copper, forged or die-cast copper alloy containing not |ess than
57 percent copper or a suitable synthetic polyner.

(3) Measuring Cages or Chanbers: Measuring cages or chanbers shall be
made of a copper alloy containing not |ess than 84 percent copper
and suitable amunts of tin, lead, and zinc or of a suitable
synthetic polyner.

(4) Measuring Turbines, Pistons and Discs: Turbines, pistons and discs
shal | be nmade of vul cani zed hard rubber or a suitable synthetic
polymer with specific gravity approximately equal to that of
wat er. They shall have sufficient dinensional stability to retain
operating cl earances at working tenperatures of up to +27 degrees
Centigrade and not warp or deform when exposed to operating
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(5)

(6)

(7)

(8)
(9)

tenperatures of +37 degrees Centi grade.

Di sc and Turbi ne Spindl es: Measuring chanber spindles shall be
made of phosphor bronze, stainless steel, ceramic, or suitable
synt hetic pol ymer.

Internediate Gear Trains: Franes, gears and pinions of

i nternedi ate gear trains exposed to water shall be made of copper
all oy containing not |Iess than 85 percent copper and suitable
amounts of tin, lead, and zinc, or suitable synthetic polyner.
When not exposed to water, internediate gear trains may be nade of
a suitable synthetic polyner.

External Fasteners (Casing Bolts, Studs, Nuts, Screws, and
Washers): External fasteners shall be nade of a copper alloy
contai ning not | ess than 57 percent copper, stainless steel, or
steel treated to resist corrosion by a process approved by the
Governnment. Fasteners for no-pressure assenblies may be nade of a
suitabl e synthetic polyner. Al external case closures, such as
rings, clanps, screws, bolts, cap bolts, nuts and washers, shal
be designed for easy renoval follow ng | engthy service.

Conpani on Fl anges: Conpani on flanges shall be nade of cast iron

Automati c Val ves: The val ve weights shall be |ead, or a copper
all oy containing not |ess than 75 percent copper, or a copper
all oy shell |oaded with | ead. The val ve and suppl enental hinge
pi ns or spindles shall be a copper alloy containing not |ess than
75 percent copper, or stainless steel, and all valve and

suppl ement al wei ght hi nge bearings shall be bushed with hard
rubber or bronze or other suitable bushing material. If the valve
contains a clapper, it shall be faced with a renpovabl e seni -hard
seat. Valve seats shall be nmade of a copper alloy containing not

| ess than 75 percent copper and suitable amounts of tin, |ead, and
zinc.

b. General Design

(1)

(2)

(3)

Pressure Requirenents: Meters supplied under this specification
shall operate wi thout | eakage or damage to any part at a worKking
pressure of 150 psi

Accessibility: Al conpound neters shall be designed for easy
removal of all interior parts wthout disturbing the connections
to the pipeline.

Regi strati on Accuracy: Meters shall nmeet the foll ow ng
requirenents for accuracy with water of a tenperature of less than
+27 degrees Centigrade.

(a) Normal Flow Linits - The nmeter shall not register |ess than 97
percent and not nore than 103 percent of the water actually passed
through it at any rate of flowwi thin the normal test flowlimts
specified in AWM C702, except in the registration of flows within
t he changeover from bypass neter to nmamin neter.

(b) Changeover Flow - The begi nning of the changeover is when the

accuracy of registration falls below 97 percent due to the
operation of the autonmatic val ve nechanism and the end of
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C.

(4)

changeover is when accuracy of registration again reaches 97
percent. The registration of these changeover rates of flow shal
not be |l ess than 90 percent and not nore than 103 percent. The
difference in the rate of flow at the begi nning and at the end of
t he changeover shall not exceed the figures listed in AWM C702.

(¢) MnimmTest Flow - There shall not be |less than 95 percent of
actual flow recorded when a test is made at the mninmumtest flow
shown in AWM C702.

Mar ki ngs: The size, nodel, and direction of flow through the neter
shal |l be cast or stanped in the outer case of all neters.

(a) Register Boxes - The name of the manufacturer shall be
permanently inpressed on the Ilid of the regi ster box. The serial
nunmber of the meter shall be inprinted on the |id.

Detai|l Design

(1)

(2)

(3)

(4)

(5)

(6)

Main Case: All nmeters shall have an outer case with separate
renovabl e measuring chanbers. Cases shall not be repaired in any
manner. The inlet and outlet shall have a commpbn axis. Connection
fl anges shall be parall el

Ext ernal Case Screw, Bolts, Nuts and Washers: All external screws,
bolts, cap bolts, nuts and washers shall be designed for easy
renmoval after |engthy service.

Mai n Case Connections: Al main case connections shall be flanged.
The bolt holes shall conply with AWM C702

(a) 2-Inch Meters - The flanges for 2-inch neters shall be oval.
The drilling of oval flanges shall be on the horizontal axis.

(b) Meters Larger than 2-Inch - The flanges for 3-inch, 4-inch
and 6-inch nmeters shall be the round type, faced and drilled, and
shal|l conformto ASME B16.1 for bronze pipe flange, Cass 125.

Conpani on Fl anges: Conpanion flanges of the sane size and type as
the neter flanges shall be provided, and gaskets, nuts, and bolts
shal | be provided. Round conpani on flanges shall be faced,
drilled, and tapped in accordance with ASME Bl1.20.1 and shal
conformto ASME B16.1 for cast-iron pipe flange, Cass 125. A
conpani on flanges shall conply with AWM C702 for drilling,

di aneter, and thickness specifications.

Tapped Bosses: Al neters shall be provided with tapped bosses in
the top of the case near the outlet for field testing purposes.

Regi sters: Registers shall be straight reading and shall read in
cubic feet (cu.ft.). Except for those instances when test
conditions require the use of a different register, the register
provided with the neter shall be the sane register that was on the
meter when it was tested for accuracy. The register |ock and side
gears shall be fastened securely to the nunber wheel discs and
hubs. The tunbler pins shall mesh accurately at the turnover
points with the | ock and side gears of the adjacent nunber wheels.
Both main and pinion shafts shall be so secured in the register
franme and/or register plates that they cannot get out of position.
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(7)

(8)

(9)

The pinion shaft shall be so designed that there is no possibility
of its bending and allowing the pinion to skip the turnover point.
The nunerals on the nunber wheels shall not be less than 3/16 inch
i n height and should be readable at a 45-degree angle from
vertical. Registers that are hernetically seal ed shall have gears
and pinion which shall run free on fixed shafts or be fixed on
shafts that run free in the register frane and/or regi ster plates
and shall be constructed so that they cannot be unmeshed. The

regi sters shall have a center-sweep test hand with a test circle

| ocated on the periphery of the register and graduated in 100
equal parts, each tenth graduati on nunbered. The naxi mum quantity
i ndi cated by a single revolution of the test hand and the m ni num
capacity of the register shall be as listed in AWM C702. The

maxi mum i ndi cation on the test circle and the nini mumregister
capacity of the bypass unit shall be in accordance with the
approved AWM St andard for the type of meter used as the bypass
unit.

(a) Coordinator Registers - The neter may be equi pped with a
coordi nator so that the readings of both sections can record on a
single register. The register construction shall conformto
previously nentioned requirenents, and the maxi num quantity

i ndi cated by a single revolution of the test hand and the m ni num
capacity of the register shall conformto AWM Cr702

Regi ster Boxes: The lid shall be recessed and shall overlap the
regi ster box to protect the |ens.

Internediate Gear Trains: Internediate gear trains nmay be nounted
on the neasuring chanber or cage or in the nmain casings. Wen not
exposed to water, they may al so be conbined with or adjacent to
the regi ster gearing. Gear trains exposed to water shall be the

oi | -encl osed type, shall have separate housings or shall form
housi ngs with the nmain casings or neasuring chanbers, and shal
operate in a suitable lubricant. Gear trains made of non-corrosive
metals or synthetic polynmers may be exposed to water

Measuri ng Chanbers or Cages: The nmin-line section chanbers or
cages shall be self-contained units firmy seated and easily
detached and renoved fromthe nain case. Chanbers or cages with
turbi nes that have revol ving spindles shall have renopvabl e
bearings for such spindles. Chanbers or cages with stationary
spi ndl es on which the turbines revol ve shall provide rigid,
centrally located fastenings for the spindles. The spindles shal
be renmovabl e. The main-line section chanbers or cages shall be

i nterchangeable in all neters of the sane size, make, and nodel

(a) Bypass Chanber - The bypass chanber shall be a type covered by
an approved AWM St andard. The chanber shall be a sel f-contained
unit, firmy seated and easily renoved fromthe case, and shal

not be cast as part of the outer case. The chanber shall be
secured in position in the outer case so that any slight

di stortion of the case which m ght occur under 150 psi pressure
will not affect the accuracy of the neter.

(10) Measuring Turbines and Di scs: Measuring turbines that have

revol ving spindles shall rotate on spindles supported by bushings
or repl aceabl e bearings. Turbines that rotate on stationary
spi ndl es shall al so have bushings or repl aceabl e bearings. The
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pl ates of disc pistons, whether flat or conical, shall have netal
rei nforcements or shall be equipped with thrust rollers.

(11) Magnetic Coupled Drives: Wen internediate gear trains are
| ocated in the water conpartnent of the main or bypass section of
the meter, the revolutions of the train output spindles shall be
transmitted to the registers by neans of magnetic couplings
through the neter case. Wien internediate gear trains are |ocated
in the register conpartnents, the revolutions shall be transnitted
by magnetic coupling.

(12) Automatic Valves: The autonatic valve shall be of a type suitable
for such purpose. It shall close by force. The wei ght of the val ve
and any supplenmental force inposed on it shall offer sufficient
resi stance to the incoming water to divert all small rates of flow
t hrough the bypass neter until such tinme as the rate of flow
through the nmeter is great enough to ensure efficient operation of
the main neasuring section. Valve hinge pins or spindles shall be
bushed. Val ve sets shall be bronze or other corrosion-resistant
material, shall have a satisfactory width of face, and shall be
held firmy in place. A clapper or sw ng-type valve shall be
provided with a renovabl e seni-hard seat.

(13) Bypass Meter: The physical and operating characteristics and
di mensi ons of the bypass neter shall be in accordance with the
approved AWM St andard for the type of nmeter used as the bypass.

(14) Strainers: Strainers, if provided, shall be rigid, shall be
easily renoved and shall have an effective straining area at | east
doubl e that of the water main-case inlet.

(15) Seal Wre Holes: Register box screws shall be drilled for sea
wires. Seal wire holes shall be not less than 3/32 inch in
diameter.

2.1.1.3 Col d-Water Meter - Turbine Type 2-lInch Size

Tur bi ne meters provi ded hereunder shall be Cass II, in-Iline,

hori zontal -axi s, high-velocity type and shall fully conformto the

requi renents of AWM C701, except as otherw se specified herein. The 2-inch
turbine neter shall have oval flanged ends and shall be supplied with one
conpani on flange, gaskets, and with bolts and nuts as specified herein.

a. Materials

(1) Cases: Al turbine main cases shall be bronze. No exceptions will
be al | owed.

(2) Register Box Rings and Lids: Register box rings and lids shall be
made of a cast copper alloy containing not |ess than 75 percent
copper, forged or die-cast copper alloy containing not |ess than
57 percent copper or a suitable synthetic polyner.

(3) Measuring Cages or Chanbers: Measuring cages or chanbers shall be
made of a copper alloy containing not |ess than 84 percent copper
and suitable amunts of tin, lead, and zinc or of a suitable
synthetic polyner.

(4) Measuring Turbines, Pistons and Discs: Turbines, pistons and discs
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(5)

(6)

(7)

(8)

shal | be made of vul cani zed hard rubber or a suitable synthetic
polymer with specific gravity approxi mately equal to that of

wat er. They shall have sufficient dinensional stability to retain
operating cl earances at working tenperatures of up to +27 degrees
Centigrade and not warp or deform when exposed to operating
tenperatures of +37 degrees Centi grade.

Di sc and Turbi ne Spindl es: Measuring chanber spindles shall be
made of phosphor bronze, stainless steel, ceramic, or suitable
synthetic polyner.

Internediate Gear Trains: Franes, gears and pinions of

i nternedi ate gear trains exposed to water shall be made of copper
all oy containing not |Iess than 85 percent copper and suitable
amounts of tin, lead, and zinc, or suitable synthetic polyner.
When not exposed to water, internediate gear trains nmay be made of
a suitable synthetic polyner.

External Fasteners: (casing bolts, studs, nuts, screws, and
washers). External fasteners shall be nmade of a copper alloy
contai ning not | ess than 57 percent copper, stainless steel, or
steel treated to resist corrosion by a process to be approved by
the Governnent. Fasteners for no-pressure assenblies nay be made
of a suitable synthetic polyner. Al external case closures, such
as rings, clanps, screws, bolts, cap bolts, nuts and washers,
shall be designed for easy renoval follow ng | engthy service.

Conpani on Fl anges: Conpani on flanges shall be nade of cast iron

b. General Design

(1)

(2)

(3)

Pressure Requirenents: Meters supplied under this specification
shall operate wi thout | eakage or damage to any part at a worKking
pressure of 150 psi. Pressure drop through turbine neters and
strainers, when operated within specified normal flowlinmts,
shal | not exceed the characteristics outlined in AWM C701

Accessibility: Al turbine nmeters shall be designed for easy
removal of all interior parts wthout disturbing the connections
to the pipeline. Turbine neters shall have readily accessible
change gears, adjustable vanes or other approved neans to adj ust
meter registration. Such adjustnent feature shall be an integra
part of the renovable rotor/register assenbly and not of the main
or bottom case of the neter

Regi strati on Accuracy: Meters shall meet the foll ow ng
requirenents for accuracy with water of a tenperature of less than
+27 degrees Centigrade.

(a) Normal Flow Linits - The meter shall not register |ess than 97
percent and not nore than 103 percent of the water actually passed
through it at any rate of flowwithin the nornal test flowlinmts
specified in AWM C702, except in the registration of flows within
t he changeover from bypass neter to nmain neter. Turbine neters
shal | be designed to all ow prol onged operation at or near the
upper limt of the specified normal flow range w thout premature
degradation of registration accuracy or other evidence of undue
wear. Meters shall al so be capable of accepting sudden increases
in flow at high rates of flow wi thout decoupling the register
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2.

2.

1.1.4 Col d-Water Meter Strainers 2-l1nch, 3-lInch, 4-Inch and 6-Inch Size
General: Al strainers provided shall have top access. Cases for 2-inch
3-inch, 4-inch and 6-inch strainers shall be bronze. Strainer plates for
all sizes shall be 18-8 stainless steel or bronze. Al strainers shal
conformto AWM C702

NOTE: SeBi LOY is an acceptable substitute for bronze.

1.2 Met er Programmi ng

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

NOTE: |f progranming capability is not required,
omit this section

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

N/A

[2.1.3 Regi ster Requirenents for Renpte Registration

a. Meters must have encoder-type renote-registration confornming to the
| at est version of AWM C707. Registers using generator pulses or |ow
vol tage conversions are not permtted. Power requirenent for data
transm ssion nmust be supplied by an interrogation device. Registers
nmust be conpatible with various brands of interrogation equi pment. The
regi ster nmust provide at |east six-digit visual registration at the
nmeter. The units, the nmonth and year of manufacture, and other
identification information nust clearly be printed on the face of the
regi ster. The register nust also have a full test sweep hand or dial
The register nmust, in a digital fornmat, sinmultaneously encode at |east
six significant digits of the neter reading for transm ssion through
the renotely | ocated receptacle. A neter identification nunber nust
al so be provided with each reading.

b. Al registers shall be easily upgraded to Automatic Meter Reading (AMR),
whi ch includes tel ephone, radio, cable, Energy Managenent and Contr ol
System (EMCS), Direct Digital Control (DDC), and Supervisory, Control
and Data Acquisition (SCADA), with the substitution of the renmote
receptacle with a Meter Interface Unit (MU). Data transm ssion shal
be i nstantaneous and supplied in ASCII format w thout conversion or
nodi fication. The register nust operate reliably down to at least 3.0
volts. Color-coded wire terninals (red, green and bl ack) shall be
provi ded; however, only the red and black ternminals will be utilized
for a two-wire connection to the interface ScanPad. The green term na
shall only be utilized to convert to AVR via the use of a MU A
suitable wire term nal cover shall be provided and be factory potted
when ordered for underground pit installations.

c. Al registers nust be renovabl e wi thout disassenbly of the neter or
depressurizing the service line. The register nust be free of openings
to protect the internal electronics of the register. Lens covers shal
be made of polycarbonate or other suitable engineering polymer for
i ndoor installations and mneral glass for underground pit
installations. Al other register assenbly and naterial requirenents
stated herein shall also apply.
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12.2 COMMUNICATIONS

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

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 or nonthly.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

2.2.1 Energy Monitoring and Control (EMCS) or Autonatic Meter Reading
Interfaces

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

NOTE: Whiere an Installation-w de Energy Mnitoring
and Control System exists, provide EMCS

manuf act urer-conpati bl e renote nonitoring, neter
readi ng, and data coll ection. Designer should verify
EMCS conpatibility with specific gas neter
manufacturer to ensure accurate transm ssion of data
as generated. O particular note is if there are
"pre-divide" paraneters associated with the neter
that reflects the actual volune nmeasurenment and the
met er cam settings.

Designer will have to edit this paragraph to include
specific requirenents for the EMCS or for an

aut onated neter reading system Since there are
several protocols and proprietary systens, neter
data capture and transm ssion are unique to each
project and Installation. Typically, there are data
| oggers and renote reporting units that may use
conmuni cati on protocols and transni ssion such as a
LAN, hardwire, or radio frequencies. Specifications
for the comunication protocol should be listed here
or included in a separate specification

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

a. Water neters shall be capable of interfacing (output signal equival ent
to flowrate) with the existing Energy Managenent Control System ( EMCS)
and Automatic Meter Reading systens for data gathering in units of GPM

b. Meters shall not require power to function and deliver data. Qutput
signal shall be either a voltage or anperage signal which can be
converted to a flow rate specification.

c. Communi cation protocols used rmust be OPC-conpliant, such as MODUBUS
LonWbrks, and BACnet. System nust be nonproprietary open architecture
and able to interface with third-party vendor software.

d. Meter shall be equipped with one pul se output channel ("Pulse" in
Metering Systens Schedul e) that can be configured for operation

2.3 SPARE PARTS
2.3.1 Parts List
Provi de spare parts as foll ows:

a. Water neters - one for every 20 installed.
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b. Conmuni cati ons nodul es - one for every 20 used.
c. Protocol nodules - one for every 20 used.

d. O her electronic and power conmponents - one for each type used.

2.4 METERI NG SYSTEM SCHEDULE

kkkkkkkkkhkkkkkkkkkkkkkhkhkhkk

*kkkkk kkkkkkkkkkkkkkkkkkkkkkhkhhhkkkkkkkkik

NOTE: Each building should be listed on a separate
row. ldentify the characteristics for the specific

met er and comuni cati ons method for each buil di ng.

The followi ng conpleted data is an exanple only.

Del et e existing val ues.

kkkkkkkkkkkkkkkkkkkkkhkhkkkkkkkkkkkkkhhhkhkkkx

*kkkkk *kkkkkkkkkkkkkkkkkk

METERI NG SYSTEM SCHEDULE
1 2 3 4 S
Bl dg # Type of Meter Communication Met er Location Remarks
101 25 mm 1 inch I R RS232 Bldg Smal | bui | di ng.
displacement Consumption
reimbursable
billing only.
102 50 mm 2 inch BaseT, 56K Bldg Interval recording
turbine
103 19 nm 3/4 inch Local Bldg
displacement

Met eri ng System Schedul e Notes by col utm position

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

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

NOTE: Provide a drawing to show | ocati ons and
details for mounting and routing conduit and wres.

*kkkkkkkkkkkkkkkkkkk

*kkkkk kkkkkkkkkkkkkkkkkkkkkkhkhhhhhkkkkkkkkkkkhkhkhhhkk

PART 3 EXECUTI ON

3.1 INSTALLATION

Water neter installations shall conformto AWM C700, AWM C701 and

AWM C702. Electrical installations shall conformto | EEE C2, NFPA 70
(National Electrical Code), and to the requirenents specified herein.
Provi de new equi prent and materials unless otherw se indicated or specified.

*kkkkkkkkhkkkkkk

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhkhkk

NOTE: Renove the follow ng section if existing
condi tion surveys are not required.

*% *% *% *%

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

3.1.1 [ Exi sting Condition Survey

The Contractor shall performa field survey, including inspection of all
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exi sting equi pnent, resulting clearances, and new equi prent | ocations
intended to be incorporated into the system and provide an existing
conditions report to the Government. The report shall identify those itens
that are non-workable as defined in the contract docunents. The Contractor
shal |l be held responsible for repairs or nodifications necessary to nmake
the system perform as required.]

3.1.2 Schedul i ng of Work and Qut ages

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhhkhkhkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

NOTE: Installation of water neters will require
that water service be disconnected fromthe
bui |l di ng. Provide coordination steps for the work
and require the Contractor to performthe work after
normal hours if disconnected service will inpact

m ssion requirenments for that facility.

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

The Contract cl auses shall govern regarding perm ssion for water/power
out ages, scheduling of work, coordination with Governnent personnel, and
speci al working conditions.

[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 the manufacturer's
recomended coatings and apply in accordance with the nmanufacturer's
instructions.

13.3 FI ELD QUALI TY CONTROL

3.3.1 Per f ormance of Acceptance Checks and Tests
a. Met er Assenbly

(1) Visual and nechani cal inspection

(a) Conpare equi pnent naneplate data with specification and
approved shop draw ngs.

(b) Inspect physical and nechanical condition
(c) Verify grounding of metering enclosure, if required.
(d) Verify the presence of surge arresters.

(2) Electrical tests

(a) Verify that correct nmultiplier has been placed on face or
neter, where applicable.

(b) Prior to system acceptance, the Contractor will denonstrate
and confirmthe meter is properly wired and i s displaying correct
and accurate water information.

3.3.2 Fol l ow-up Verification

Upon conpl etion of acceptance checks and tests, show by denmponstration in
service that circuits and devices are in good operating condition and
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properly performng the intended function. As an exception to requirenents
stated el sewhere in the Contract, the Contracting Oficer shall be given
five working days' advance notice of the dates and tines of checking and
testing.

.3.3 Training

The Contractor shall conduct a training course for meter configuration
operation, and mai ntenance of the system as specified. The training shal
be oriented for all conponents and systenms installed under this Contract.
Trai ning nanual s shall be delivered for [ ] trainees with two

addi tional copies delivered for archiving at the project site. The
Contractor shall provide all audiovisual equipnent and all other training
materials and supplies. Atraining day is defined as eight hours of

cl assroominstruction, including two 15-ni nute breaks and excl udi ng

I unchtine, Monday through Friday, during the daytinme shift in effect at the
training facility. For guidance in planning the required instruction, the
Contractor shall assune that attendees have a hi gh school education or
equivalent, and are familiar with utility systens. Approval of the planned
training schedul e shall be obtained fromthe Government at |east 30 days
prior to the training.

a. Training

The course shall be taught at the project site within 30 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 shal
include:

(1) Physical |ayout of each piece of hardware.
(2) Meter configuration, troubleshooting and diagnostics procedures.
(3) Repair instructions.
(4) Preventive mai ntenance procedures and schedul es.
(5) Testing and calibration procedures.
.4 MAINTENANCE
4.1 Qperation and Mai ntenance Manual s

Provi de operation and mai ntenance manuals for each of the follow ng: Wter
Met ers, Conmuni cations Mdul es, Protocol Mdul es, and Data Recorder

4.2 Mai nt enance Manual s

Provide the following in the Mintenance Manual s:

a. Condensed description of how the equi pment operates.
b. Block diagramindicating nmajor assenblies.

c. Troubl eshooting information.

d. Preventive nmaintenance.

e. Spare parts information.
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End of Section --
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