Response to Invitation to BID # 13071
for

Purchase of WATER METER REPLACEMENT and
FIXED NETWORK AUTOMATED WATER METER
READING

Submitted to

Lake County Purchasing Division
18 North County Street, 9" Floor
Waukegan, I[L 60085-4350
Phone {847)984-5889

Bid Opening March 14,2013 2 PM CDT

Submitted by:
Professional Meters, Inc.

3605 North State Route 47
Suite E
Morris, IL 60450
Contact: John Cummings
iohn.cummings@prometers.com
Office: 815-942-7000 Ext. 203
Cell: 815-405-8558




Professional Meters, Inc.

3605 Notth Rte. 47 « Suite E

PO Box 506

Morris, IL 60450

P: 815.942.7000 « F: 815.941.1091
www.prometers.com

March 14, 2013

Lake County Purchasing Division
18 North County Street, 9th. Floor
Waukegan, IL 60085-4350
Attention: Larry Wohlheim

RE: Response to Invitation to Bid #13071 — Automated Meter Reading (AMR)
System Project for Lake county Department of Public Works

Professional Meters, Inc. (PMI) in conjunction with our team partners Itron, Badger Meter, and
United Systems & Software (USS) are pleased to provide the following quotation in response to
the above referenced solicitation.

After reviewing the requirements of the Invitation to Bid, PMI takes no exception to the reguirements
of this solicitation. In oddition, PMI acknowledges receipt of Addendum #1 Dated February 27,

2013.
Pivil's Bid Package includes the following:

Bid Tables 1-11

Bid Security

Cut Sheets for each of the meters being bid
{tron Choice Connect Literature

Reference Sheet

Contractor Qualification Sheet

PROJECT TEAM:

Professional Meters, Inc. —Prime Contractor {Installation/Data Management)
ltron, Inc. — AMI Product Vendor

Badger Meter, Inc. - Water Meter Manufacturer

United Systems & Software. Inc. — Product Distributor

Delivering Innovative Metring Solutions Nationwide




Page 2 of 2 3132013

Network Design
¢ We are proposing to deploy a fixed network for this AMI system that is described in the
following table:

The propagation analysis results indicate a lotal of 8§ CCU 100's and 43 Repeater 100's will be required. The GCU 100 sites are listed below with
assumed heighls based on the most current information available from the utility. 6 of the CCU 100's will utilize Jiron's tower mount collector
(TCU). Repsater 100's are assumed to bs mounted on utility poles at least 25 feet above ground level.

ltron's network design is oplimized by using these identified sites. If these sites or antenna helghts change, the design may be impacted.

Slte 1D Device Type Locatlon Site Antenna Helght (f1}
Site 1 Collactor tUtility Pole 25
Site 2 Collector Pekara Reservoir Water Tank 50
Site 3 Tower Coliector Hitchens Water Tower Water Tank 150
Site 4 Tower Collector Brooks Farm Water Towsr Water Tank 130
Site 5 Tower Collector  John Mogg Water Tower Water Tank 130
Site 6 Tower Collsctor Fox Lake Hills Water Tower Water Tank 125
Site 7 Tower Collector Butterfield Water Towor Water Tank 122
Site 8 Towar Collector Countryside Manor Water Tower Water Tank 99
Site 9 Repeater Bradley Rd Reservoir Water Tank 41
Site 10 Repeater W.W. Grainger Reservoir Water Tank 29
Sites 11-51 Repoaters Utility Poles 25

e Our price proposal assumes that the County will provide us with access to utility poles to
mount the repeaters for Sites 11-51 in the table above.
Notes:
e Rather than using a mag meter for the 2-inch commercial meters, we would recommend
using Badger's E-series meter. This would be a cost saving substitution. Optional
pricing is provided in Bid Table 2.

Closing

PMI welcomes the opportunity to provide this quotation o Lake County. We believe the costs to
perform these services are both reasonable and value-added. Our experience performing meter
change-out programs can be brought to bear to help make the execution of this program quick and

successful. Should you have any questions regarding this proposal, do not hesitate to contact me at
815-942-7000 (cell 815-405-8558) or via email at: john.cummings@prometers.com.

Respectfully Submitted,

PROFESSIONAL METERS, INC.

Jo/h&;mmings, P.E.

Vice President

Delivering Innovative Metering Solutions Nationwide




Purchasing Division

q l/ 18 North County St 8" Floor
A L Waukegan, L 60085-4350

La keCOUﬂty Phone 847 377 2929

A?ﬁ §? Fax 847 984 5889

February 27, 2013

ADDENDUM #1 (Page 1 of 2)

INVITATION TO BID #13071

Purchase of Water Meter Replacement and Fixed Network Automated Water Meter Reading System for
the Lake County Department of Public Works

Bid Opening Date: Thursday, March 14, 2013; 2:00 p.m. Local Time

Please note the following clarifications, revisions, and additions to the bid documents.

REQUESTS FOR INFORMATION

1.

Question: In the Favitation to Bid on Page 20, reference is made to four meter pricing options. Residential

meters are classified as bemg size 5/8" through 2" and commercial meters as being sized 2" through 12", This resultsina
duplication of the 2-inch size as it is included in both categories. For purposes of filling out the bid tables, it appears that the
County is asking us to assume that all 2-inch meters are classified as commercial meters (i.e. a turbine meter for tables 1A and
1B and a magnetic meter for Tables 1C and 1D). Please confirm this is the intent of the County.

Response: All 2-inch meters, whether commercial or residential {multi-family), will be replaced with turbine or
magnetic meters, dependent on the chosen bid option.

Question: As a follow-up to the question above, the original Statement of Intent (SOI) refers to a "like for like"
exchange of meters (SOI Page 17 under HITA), however, in the bid tables presented in the Invitution to Bid only turbine meters
are prescribed for the 2-inch and larger meter sizes. Our team's experience tells us that Lake County has many 2" positive
displacement meters as well as compound meters in the 2-inch and a larger size range. Is it the intent of the County to proceed
with a like for like meter exchange for bid options 1A or 1B or convert all meters 2-inch and larger to turbine meters?
Response: All 2-inch and larger meters will be replaced with turbine or magnetic meters, dependent on the

chosen bid option.

Question: In the Invitation to Bid, the Bid Tables 1C and 1D request that pricing be provided for magnetic meters for
commercial meters (defined as meters 2-inches and larger). For the 2-inch meters, an ultrasonic meter would be a more cost
effective solution as compared fo a magnetic meter. Will the County consider a quote for a 2-inch ultrasonic meter as being
responsive to the intended requirements for Bid Table 1C and 1D? The bid has been prepared to include the options of turbine
and magnetic meters for meters 2~inch and larger. The Bid was prepared with two options for 2-inch and larger meters —
turbine or magnetic.

Response: Bidders are allowed to submit exceptions to their bid. However, the County has the right to accept or reject
options and/or exceptions,

PLEASE SIGN THIS FORM AND E-MAIL TO purchasing@lakecountyil.goy or FAX TO 847-984-5889
WITHIN 24 BUSINESS HOURS. RETURN ORIGINAL WITH BID.

[ will be submitting a bid X or I will not be submitting a bid because

Sincerely, Acknowledged and Accepted 13071-01:

fQiﬁgtﬁmfﬁ ./f’f?u{e{

Signature: /M’W&h

RuthAmne Hall

Lake County Purchasing Agent Company:

Pro e551onal Meters Inc.

3605 North Route 47
Morris, IL 60450




Purchasing Divislon

QE/L 18 North County St 9" Floor
> Waukegan, iE 60085-4350
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February 27, 2013

ADDENDUM #1 (Page 2 of 2)

INVITATION TO BID #13071

Purchase of Water Meter Replacement and Fixed Network Automated Water Meter Reading System for
the Lake County Department of Public Works

Bid Opening Date: Thursday, March 14, 2013; 2:00 p.m. Local Time

Please note the following clarifications, revisions, and additions to the bid documents.

Addendum #1 continued

REQUESTS FOR INFORMATION

4, Question: In the Invitation to Bid, Bid Tables 1A, 1B, 1C, and 1D call out a 3/4" meter (Bid ltem # 2). Can you clarify
whether this is intended to be priced as a full % meter with a 9-inch lay length or if this is a 5/8” x %” meter with a 7-1/2 lay
length?
Response: The bid item for % -inch meters is intended to be for 5/8 x % inch meters with a 7 1 inch lay length.

5. Question: The issue of plastic mefer couplings was raised in the addendum to the SOI. Does Lake County have an

estimate on the number of plastic meter couplings that are anticipated to be encountered during this project? Does the County
have an estimate of quantity and sizes of other meters with non-standard connections?

Response: Our rough estimate of existing meters with plastic meter couplings is 2,500. These 2,500 are probably
mostly in the 5/8 x % inch meter size.

6. Question: Docs Lake County have an estimate of the number of plastic/composite meters currently in its system? This
will affect the salvage value of the removed meters.
Response: Our rough estimate of existing plastic/composite meters is 2,500. These 2,500 are probably mostly in the 5/8

X % inch meter size.

7. Question: On Page 21 under 54. (iv.) of the SO, reference is made to installing a stainless steel check valve
downstream of turbine meters. Right now, the bid tables show that all meters 2-inch and larger are turbine meters which
would lead us to assume that all meters 2-inch and larger should be priced to include the installation of a new check valve. Is
this the intent of the County?

Response: The County did not anticipate that new check valves would be installed with the installation of 2 inch and
larger meters.

8. Question: Is there a cut-off date for questions?
Response: From 19, ADDITIONAL INFORMATION:

Should the bidder require additional information about this bid, please email to purchasing{@lakecountyil.gov no less than
seven (7) days prior to the bid opening date.

END OF ADDENDUM #1
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A LakeCounty

SUBMISSION INFORMATION INVITATION#: 13071

INVITATION TO BID BID OPENING DATE: March 14, 2013
Lake County ' TIME: 2:00 p.m. Local Time

Purchasing Division LOCATION: Purchasing Division

18 North County Street - 8th floor

Waukegan, lllinois 60085-4350, (847) 377-292% Submit one {1) original and one (1}
EMAIL: purchasing@lakecountyil.gov unprotected electronic version of the bid

submission on a CD.

Access Bid Results!

htip://www.lakecountyil.zov/Finance/purchasing/Pages/BidsRFPs.aspx ISSUANCE DATE: February 21, 2013
BUYER: Larry Wollheim

INVITATION TO BID CONTRACTOR INFORMATION
Company Name: _Profegsional Meters, inc,
Address: 3605 North Route 47, Suite E

City, State, Zip Code: Morris, IL 60450 BID SHEET 1 of 11

Purchase of WATER METER REPLACEMENT and FIXED NETWORK AUTOMATED WATER METER READING SYSTEM
for LAKE COUNTY DEPARTMENT OF PUBLIC WORKS February 2013

Bidders shall sign and complete the section at the bottom of this page, Bid Sheet 1 of 11. In addition, Bidders shall also
submit bid prices for all items on the Bid Sheets following this page:

Bid Sheet 2 of 11, Bid Sheet 3 of 11, Bid Sheet 4 of 11, Bid Sheet 5 of 11, Bid Sheet 6 of 11, Bid Sheet 7 of 11, Bid Sheet 8 of
11, Bid Sheet 9 of 11, Bid Sheet 10 of 11, and Bid Sheet 11 of 11.

Bidders shall furnish all materials and labor to provide Water Meter Replacement and Fixed Network Automated Water
Meter Reading System in accordance with provisions, instructions, and specifications of Lake County Statement of Intent
#12063.

NOTE TO BIDDERS: Any and all exceptions to these specifications MUST be ¢learly and completely indicated on the bid sheet. Attach
additional pages if necessary. Please be advised that any exceptions to these specifications may cause your bid to he disqualified.
If a bid includes any exceptions, Bidders must insert an “X” in the following box indicating a bid submission with exceptions.

Submit bids by SEALED BID ONLY. Fax and e-mail bids are not acceptable and will not be considered.

The undersigned hereby certifies that they have read and understand the contents of this solicitation and agree to furnish at the prices shown any or all
of the ltems above, subject to all insiructions, conditions, specifications and attachments hereto. Failure to have read all the provisions of this
solicitation shall not be cause to alter any resulting contract or request additional compensation. By signing this bid document, the hidder hereby
ceriifies that they are not barred from bidding on this contract as a result of a violation of either Section 33E-3 or 33E-4 of the lllinois Criminal Code of
1961, as amended.

Prompt payment discount: 0. 75% 15 days. THE SECTION BELOW MUST BE COMPLETED IN FULL AND SIGNED.
Authorized Signature: /\M"‘(’M Company Name: Professgional Meters, Inc.
Typed/Printed Namae: Joh R. Cummings Date: March 14 : 2013

Tite: __Vice President Telephone Number: _815-405-8558

E-mail: john.cummings@prometers.com Fax Numbery 815-941-1091




THIS PAGE INTENTIONALLY LEFT BLANK




3
*p1g 01 uonENAU| SIY U pig Sulaq Jaisw o adAl yaes Lof 132ys D e splaoud [jeys sisppig g
uendwe 4/0 xauuy T9 45N 5q 1SNW SIS1BW ||Y T
*$52| 10 1018 T 4O Winw(UiW e J23SI324 3SNW SIB8W [BIILBPISAI IV T SILON

{o0°s19°02) § 00°£28°986'T S |; SS'E9T°L9P'T S | 0 02 C9T IE6'T $ | TY10L

{00'T) s |(007T) 00°0081 S| 000087 S| LTTL S| L1712 $ | 0000 Y s | oooory S T T1 souas oqin] Jagpeq [spoy suiquny|  TT
«CF

{00°T) s |(00T) $ | 0000¥T S| 0000FT S| LTTL s| st s | 0vsssE s | ozsee’t S T T1 seuas ogun| JaSpeg |apoy swquny|  OT
«0T

{00T) $|{ooT) S| 0000ZT S| 00002'T S| LTTL S| 112§ | 069E8°C S| oeoere s T 11 saL5 ogan| JaSpeg [3pOA auIgn] 6
«8

(00°2) s [looT) S| 000091 s | oooog ¢ | vEevt s|livtes| ogive'y S| ogere’s s Z 11 sa1135 0qNn ] 19Speg |9POIN BUIgINL 8
«9

(oo'st) s loot) s| oooszs S| 00088 S| SSZ90'T S| LTTL S| 0SL9L'7T $|105y86 S ST 11 saues ogun JaSpeg |apoN auiqiny L
ot

{00°59) s [(ooT) S| 0005262 ¢ | ooosy  § | s0'9z9y S| £T1L 5] 058758y slosowe 59 11 se1i9s5 oqun] J2Speg [9pOlAl BuIgN L 9
€

(00°S8T) S |looT) | 00°STT'09 $| oosee S| Sv99TET S| LTTLS | 0S886'E0T s|orzes  § S8T 1 591195 0GIn] J99pEg J9pOIA 2UIqn] S
pra

{00°0vS) $[{00T) $ | 00000801 $|ooooz  $| osTer'se S LTTLS| 0070L£8T S| 09°Z¥E  § oS i G7 T iepiosay o%ped jopow| ¥
«ZfT-1

{00'589°T) $ [looTy s | 00°0S9'TST s | o006 S| SYIZE6TIT S| LTTL $ | 00799002 S| 0TSHT ) S89°T

1 GEIA [IEpI655Y 185PEE |apo €
\HH

{ooozo'st) s |{00T) S| 00°ZESTIST S| 0968 S| obest'z8e't S| LTTL S| 00ZST'ROET S| 09TL S| ozo'st 7 47 TEpioosy 159ped [SpoIAl F4
M€
{00700T) s {o0T) $| 00°096°8 $ | 0968 s|oosrTL S| £T'TL S| 0009T°L s | o9es s 00T TV J1 EpI025Y Jo5peY [3pow T
«8/5
IOVATYS IDVAIVS | NINR YALAN A Y3.LS193Y
Y04 ID1ud ¥od TIVLSNI R YILIN i A HLIM Y313 ¥31S193Y
1Dnaaa EWI 01 3)4d TIVASNI HO4 Io14d Hed 404 30144 HLIM #
J3IAN3LX3 LINN JaanNaLxd 01 3214d Q3aaN3LXI 401dd Ja2aN3Ld FENER o F WAL
WLOL 1Dnaaa WLOL LINN 10L 1NN WLOL IDIY LINN | ALIINVND AdAL PUB 37IS 313N aig
a NIANTOD 2 NIINTOD 4 NIAN10D ¥ NIAMTOD

BUIGIN] - [BI21BWIWOY) [ sselg — |ERUIPISaY [ Ja1aln adAt Juswade|dsiq aAIUSO J0) $B0U NUf JC SINpayds
wasAg Suipeay 1812 JAJBA PBIEWOINY HIOMIDN POXI] 404 did 3SVE HO4 VI 319Vl

INIHILIA HIOAVYE HIUNLDVINNYIA H3LIN wa3sAg YIoMIBN PaxE] HINY

€102 “¥T YoiBN +31va “INI'SHILIIN TYNOISSII0Ud INVN ¥W3aaid YIIIgVL/TT 40 €133HS @19 ETOETH# AIF




ANVIE 1437 ATTVNOILNILNI 39Vd SIHL



S

‘pig 03 UopEIAL] SIYL Ul prg Sutaq Jeiawl Jo 2dAl Uoes 105 19ayS 10D B aplacld ||eys sispplg g
w1 dwod 4/ xsuuy T 4SN 24 1SNW SIa18W ||y T

*ss8] J0 uo|[ed T J0 WNLu e J21sIFa) 1SN SialaW [euapisal v ‘T !SI1ON
{oo'sT9'02) S 00'728°986'T S SS'69TL9V'T § 0L'S9E0E0°C § i V101
(00T s [{oo'T)  $ | 00008t s |ooo0gT $|iTTL S| LTTLS | OO0y $ | oooor'y S T 11 531425 oquny 1a3peq japojy suigang | TT
pras
{001} s [(ooT) ¢ | oooovT S| o000rT S| LTTL S| LTTLs | 0Ts66E S| orsess S T 11 seLIag on ) JaSpeg [9PON auzqn| 0T
0T
(o0'T) s [(ooT) | 000027 $|10000ZT S|LTTL S| LTTLS | 06°9E8°C S| 069587 S T T1 s9u=S oqin] 128peg [2po uIqang ]
3
{00'7) s [{oo't) ¢ | 000091 $| 00008 slveert Sl LTELs | 09Livly slogeLeT S 4 T] sauias agJny JeSpeg [2poA sulgan] g
W9
{0orst) s |looT) s|00057'8 s|o000ss  $|s5/907T S|srTes|osL9Lve slosvee ¢ ST 11 s9149S 0gJn ) J23peg [SPOIN FuIgIn L
P o
(00759} s ((ooT) ¢ ) o000ST6T S|000sF S| S09Z9F STLTTLS | 09'8FS'SY slogovrL S S9 T1 591195 0qun] JSpeg |Spow aulqLn] 9
«E
(00rs8T) s (00T} $ | 0052109 s|oosze S| Sr99T'ET S{LTTLS | 09°886°E0T slorzos s S8T 1 591195 OGN IS9P Eg |Spoy suiqan L S
pr
(00°0vS) $(00'T) S| 00°000°801 $ | o000z ¢ | 08'TERSE S| LTTLS | 00F0L L8T $|ooike 8 ovs T10ZIIN [IEp4ooey J99peg [2po N v
/T T
{00'sg9'T) S i{ooT) $|00099'TST $ | 0006 S| SPTZE'6IT S|LTTLS|09eLTver S| OTeel S| €897 5510 R5E[d OVIAl [[Epioaay 199ped |2poiN £
«T
{00°020°8T) § |(00T) & |00Z65FT9T & |0968 & |OveEsvz8C'T S| LLTLG | 00VSTZZr'T S| 0C6L S| OZ0'8T | 3%ici SnSEjd ST [[epiodod 1o5pes 9po|  ©
743
(00 00T) s |(ooT) $| 000968 S | 09'68 s |oosTTL S| 4T'TLS | 00702672 $ 1| 0T6L S 001 3510 JIISEld SN I[EpIoIoY To9PEd [Ppon 1
«8/
IDYATVS ADVATVS A 8 44130 NIA 431S1934
HO4 300d L [oX TIVLISNI R ENEI nine nmn HLUM Y3LIN ¥3Ls193d
12n3d3a AD[Hd QL A214d TiIvLSNI dC4 901dd 404 404 3014dd HLIM #
Q3gNdLXd LINN J3anN3aLxd Ol 324dd Q3aaNILXE A214d J3IANILEX3 HI1IIA HOA INTLI
EL-atell 1ond3aaq IVLOL 1INN IVIOL LINO IvLiOL 3204d LINN ALLINYND AdAL PUE IZIS HILIN ald
H NINA10D 5 NIWNOTOD 4 NINNT0D I NINIO0D

aulgqIny - [eJawwe) f ajisodwo) — |eijuapisay f 1930 adAL Juawade(dsig aAISOd 10} 5321 HU(f) JO 3|NPaYls
Wa1sAS SUIpeaY JAISIA] J9IBAN PRIBLLICINY JI0MIDN PoXI4 104 419 I5YE HO4 9T 319vL

EL0¢ VT Y2aeN *31va

INITHILIN H3DAYY HIHNLDVANNYIN Y313N

“INI'SHALAN TYNOISS3I0Yd FWYN ¥3aaig

wia)sAs JIoMIBN pPaxid YNY

4T 319VL/TT 40 €133HS Q19 €T0ET# A1




ANV1E9 1437 ATIVNOILNILNI 39Vd SIHL



L

‘P19 03 UCIIEIIAUI SIYF Ug piq Butaq Ja1RW Jo 9dAl YE® J0) 189YS IND) & 3pInoJd ||2ys sieppig £
“Juedwiod 4/9 XBuuy TY SN 8¢ ISTILW SISBU Y "2

's52| 10 Uo||eS T Jo WAl B J2181881 1Snw $I93aW [21IUDPISSI ||V T SILON
(00°s1902) $ 00°£28'986°T S SS'6OT LT $ 09'91+'9Z1°T S WLOL
(00°T}) s |(oo't) s | 00008t $]00008T S§|LTTL SILTTLS | 09LTy'e s|ooser'e § T 000ZIA Jo9peg [opo Sewy| 1T
uCl
{007T) s |(ooT} ¢ | o0oor'T S| 0000PT S| LTTL slitisg|ossie $|o0gsteET $ T 000z 799p¢ea 1epo Sewy| OT
L1
{00'T) §[looT) s |o0000TT $100002T §|LTTL S| LTTLS | 0610 S| oTero’e 3 T 000ZIN J159pEd [2pow Se 6
o
{007) SHooT) S| 000097 s|oooog S| wETr S|LTTLS | 0THPS'E SIOTTLLT § 4 000ZIN 195084 19pon Jeln g
)
(00'sT) s {looT) | o00sz'g S| 00088 $|S54907 s| /1148 | 057E6L'C2 S| 069T6T S [ 000ZIN 195peg [apoN Se L
P
(00°59) $ |(00°T) S| 000576 s$jo00st S| S09Z9Y S| LTTLS | 099€L'E6 sloterv't s S9 BH0ZiAT T55ped [opo Sen 9
€
{00798T) S [(00'T)  $1 0052109 s{00sze ¢ |SH99T'El S| 4TtTLs | 0OTTLOST S ] 0Z'GSET § S8t 000z 1959ped |2poiAl ey S
4
(00°0%S) S {(ooT)  $ | 00°000'80T S| o000z S| 08TEV'SE S1LVILS | 00v0L 28T 51094 § ovs T1 02T lIepioay 193peg [9poIN ¥
s
{00'sg9'T) ¢ [(00'T) < | 00'0S9'TST s | 0008 S| SFTTEBIT S| LTTLS | 00E99'rhe slogarl $ S89°T 1SSV [[EpI0IoY 159084 |spon £
ol
{oo'ozo'grl s |{00T) S| 00TESTIOT S| 0968 s|loregrzge’t S| LTTLS | 0026808 T § | 09T $| ozo'st 7141 1ep10394 Jo5peg 12poIN z
aVf€
(00-00T} $ [looT) $}00096°8 $ | 0968 S| 00LTTL S| LTTLS | 00092°L $|092L $ oot 1 d11epioo5y J58ped |apoiAl 1
«8/S
IDYATYS | IDVATYS | MHIN B ¥ILIN NN ¥315193y
404 3DIMd O TIVLSNI ERENE] NN Al HLIM 3313 H315193Y
12n4a3a 301Ud 0L 3214d TIVISN! ¥0d 32M8d HOd W04 3D1dd HLIW #
e[ NERRE LINN Q3aNILX3 0L 344 a3aaniixa 3014d QIANILXI ¥3L3IN YO eI
TWLOL 1onaia TvLOL LIND vioL LINN 1vLOL Y LINA | ALLLNYND 3dAL pue 3ZIS YIALIIN aig
1TNWN10I M NIAINI0D I NIANT0D I NINNTOD

ansude|p - |e1ISUIWOY) f SSEIE — [RITUSPISAY [ 1319 adA L Juswade|dsiq SAIISOd Joj 58314d 1U 3O INPaYIS

waIsAs Suipeay SJBIN JSIEM PAEUICINY YIOMIBN PaXld Jo) diFg 3SvE ¥O0d DT 318VL

ET0T PT Y2Iewy -31va

INI H3LIN H3IDAVE HIUNLIVINNYIA HILIN

“INI 'SHILIW TYNOISSIA0Ud FWVN ¥3aaqia

W3IsAS YI0MIBN PaXI] YINY

2T A18YL/TT 40 LIAHS Ald  ETOETH I




ANVIE L4377 ATIVNOILNILNI 39Vd SIHL



6

*pig 01 UOLIEUAUL SIY1 Ul pIg Sulaq 1919w Jo adAl yoea Jof 353YS D) e aplacad |[eys sjapplg "€
"Jue)|dwod 4/9 xsuuy Tg JSN 3¢ ISNW SPPBW ||V '

*553] JO UO||E T 4O WNWUIW 2 1915)38. 1SNLU SI919W [BIUSPISaL |IY 'T 'SIION
(00°'s19'02) $ 00°£72°986°T § SS'69TLOY'T $ 0T"0T9'sTZC $ V1oL
(00T) s |(ooT) S| 00008T sloooo8T s|itTTL s|ir1es|ooiere spooLzr's § 1 000zvi 1odped ppon Feg]  TT
P
{00'1) S |(00'T) S| 00'00F'T S|0000FT S| LTTL S| LTTLS | 0G'STET s{ossigT § T 000z 199peg ]opol Se|  OT
0T
(00°T) ¢ [{o0T) §|o00ozT 51000027 S| LTTL S1LTTLS | 08610 s | ogero'c § T OO0ZIA 159p¢ed [2PoIN SEIN 6
«3
{coz} S Hoo'E) s | 00009T s |oo008 S| rETrt S /ZTTLS | 0T HYS'E sjotesst z D00ZW 195ped Jopon Sew 8
«9
{oo'st) s lloot) S| o000ses $1 00088 | SS490T S|LTTLS | 05°€E5L'2E S| 06915T S ST O00ZIA 53peg |2polAl Jeiy 4
o
{00°59) s |(00'T) $ | 0005262 slooosy S| S09z9'v S|LTTLS | 05°98L°E6 slotzirT $ 59 007N 199pe4 [apoN e 9
«£
(00°58T) S |{o0T) S| 0052109 s|o0sze s swegter ST1LTTLS | 00ZEL0SZ S| OTSSET S S8T 000z Jo3ped |2pol Ten s
l
{00"0¥S) s [(ooT} ¢ | 00'000°g0T 5| 00002z S|08TEFSE S|LTTLS | 00F0L 48T slogive S ors T1 0ZTIN [Epiosay J55pEg [PpoN v
WefTT
{oorsge'Ty S [(00°T) ¢ | 00°DS8TST s 0006 S| Sr'Tee’sTT S|LTTLS | 0§ ELT'VET s|OT'EET  § S89°T 3510 OASEld OVIAl I1EpIoIoy 195PEg 12poIN £
ol
{ooozo'sr} slooT) S| 00TESYIYT S| 0968 S| OV'ERPI8TT S| LTTLS | 00VRT'LZYVT S| 0T6L S| 0T08T | 351 onse|d SZIN [[EPI009Y Joped [9poI [
¥/
(00°00T) s |looT) S| 000968 s | 0968 S| 00LIT'L S| LTTLS | 00°026°L s | 0z6s S 00T 531Q JNSE[d S [[EpI0I9Y J95pEg [OpoIN I
«8/8
IOYAIYS | IDVATYS | NINR HILIW NI EREYER
Y04 3DMd 4od TIVLSNI LR EREI NI niw HLIA ¥313N 315193
13na3a 3014d 01 3D1ud TIVLSNI Y04 3D1dd 404 404 II(4d HLA #
ELINEIVE] LIND Q3aN3LK3 01 3004d A3aN3ILxa D14 a3anaLxa HILIN ¥Od WAL
w101 1onaia Tv10L LINA Y101 LINN VLOL 2008d LINA | ALLINYND JdAL PUB IZIS YILIN arg
d NINN10D 0 NINN102 N NIWN10D W NINN10D

naugey - [eIswwWo) [ ajsodio?) — [eRuapisay [ 1919w adA L tuawede|dsiq BAILSO JO§ ST WU JO JNPBYIS
wasAs Suipeay J9191A 1916 M PIIBLIOINY MI0MIDN PaxX]d Joj 019 3SYE HO4 AT 318Vl

E10C VT YEIN F3Lvd

INIHILIN ¥350VE HIUNIDVINNYIN HILIW

NI 'SHALIW TYNOISSIJ0Ud -AWVYN 43adid

wWasAs NIOMIIN paxiy YINY

QT 318V1/TT 40 S 133HS QI £T0ET# AIF




1

ANVIE L4377 ATTVNOILNILNI 39Vd SIHL



sia1eadal £ PUE 5J0323]j00 8 2q 01 paiedidiiue Ylomiau jeuoaung Ajnd,

"Aluno? ay1 Aq jeacadde Jond $s3jun 3pisul 3g 1SNW S N[N pUe SIs1LN ‘7

"WIBIsAS UoneNUNWWOod Aem-7 |ny e apiaoad 1snw Jappid ‘T :SILON

- $ {squos2a) ¥3HLO 91
or'18 S (,/€X,8/S STIN 1|EP4039Y 198peg 5T
04 €18 S 7 13N S31195-1 Je8peq v
05°06¢ S WC/T-T 1213 $9195-7 Ja3peq €T
066 m Hov3a uone|jesu] pue ‘sdwep) ‘(raddo) 98nen ¢} dens sedwinf puncug 211233 ré»
VN HOv3 NIA Kod feng 1T
YN HOVe BAJEA [0U0D 0T
0509 g HOV3 128807 uonuslag yee] 6
05 ¥29's S HOV3 Jazesday meq g
0SPER'Y S Hov3 10198[j0D EIEQ L

(3018d LINM V 3AIACHd) INJINCIND3I TYNOILAD

0S'TS9°TT6 S i WLOL
65 76STS S | 65765155 HOV3 T -wsyshs Suyig o3 sdepsiu) 9
GT'9/98¢T S | §1'9/49'8¢1S Hov3 T *212M}OS JaINdWo] |0JJU0D HIAY g
18'€£9'6Z S | T8'€€9'5TS Hov3 1 "312M1JOS PUE BJEMLLILY ‘SB1I0SSA0TY ‘Sa[pRJD BUIpnpU| Jopeay/Islsa) Pty v
00 vZZ'v $ | 00've s HoV3 1 "5103129]|0D) E3EQ WO} UOHEIIUNWIWIO)] [Neyeg £
98'0SP'05€ S | 98'0st'0sES « HOV3 T "UolE[[EISU| PUE S123ead3Y HIOMISN PaXid Z
60°ZL0°TSE $ | 60'zz0'TSES « HOVA 1 "UOQe|[e3SU| PUE 2IEMULILY SUIPNIU] ‘SHUN UOIID|0] BIEQ HIOMIBN PaXH 1
AJ21dd LINN Anuenb 8

a3an3aLxa J321dd LINN FENSYIAW 40 LINN | Splraodd 03 1applg NOLLdI¥DS3a ENT
1oL ALLLNVND aig
O NAWNT0D

LNININD3 40} S3214d 1UN JO 3jnpayas
wialsAs Suipeay 1919 191E\ PalEWOINY JYI0MIDN PaXI4 10} Id ASVE HO4 Z 319V

€T0¢ "PT Y2EW 31Vd

JONI YILIA HIDAVE “HIUNLOVANNVYIA HILIW

“INI 'SHIALIN TYNOISS3J0Hd SAIMVYN H34aald

w3sAS JJomiaN paxis JINY

ZA19vLl /TT409133HS QId E€TOET# QI




¢l

ANVIE 1437 ATTVNOILNILNI 39Vd SIHL



£l

‘uopesuadwo’) SIICAN U pue Ajiger uo uonreSolqns Jo JBAIBAA S2JInbau aoueinsu| Aljiger 10 S1B2IIM8D T :SILON

(squims2q) 43IHLO 14"
(aqrosaq) ¥aH1o €T
{2quoseq) YaHLO 1T
{aquasaq) YaHlo (118

00°ZLT0S (U041 WiDUS 12341P 3502 |ENULY) "BunsoH Jeppig 6
S BIIXT ON ‘papn|au) ‘lenod aseq qam e
VYN -394 25uUat] 304 [enuuy I
00899y *BIUBLISIUIEIA] S10139||07) [Enuly 9
*3JUBUDIUIR A BIEMIJOS [ENULY G
‘51507 [oAed] [y Suipnpou) ‘Aep Jnoy-g ‘Suiuie | Juanbasqns ¥
{3D14d LINN V AAIAOYC) IINVNILNIVIAL PUB DNINIVYEL TYNOILIO
05°661°001 S n L ! V101
- S papnjau| HoV I *A3jIqeIUNOIIY 1338 pue AJunod 23 e Sujwieu asuesnsuj €
00°00L L6 S | 0000226 S Hov3 1 “JUNOWIR 12.13U0) 10 %00T 01 [enba puog JuawAed 1 9IUBWLIOLS] 4
0S'66LC $ 1 09664°T S HV3 T *5350] [2AEJL [jB Sulpnpdu ‘Ae@ 1noy-g ‘Sululel) ays-ug AjuQ Jo/pue [eniu P
AD1dd LINN #
EALVERD €] 3014d LINN FUNSYIN 40 LINN | ALLLNYND NOILdI4253a 3Ll
101 alg
4 NINN10D

JINVNILNIVIAl PUE DNINIVHEL 40§ S3311d UM JO A|NP3YIS
wa3sAs Suipeay JlalAl J9leM PaleWOINY YIoMmIaN paxid Joy 4ig ISV HO4 £318VL

JNI HILIW HIDAVE “HIUNLIVANNYIN H3LIN WiaIsAS HJoMIaN pPaxid HINY

€107 VT YMEeN 31vd "DNI "SHILIIN TYNOISSIA0Hd INVN ¥3aald £31avl /1140 £ 13IHS Qid  £TOET# Al




14!

ANVIE 1437 ATTVNOILNILNI 39Vd SIHL



51

52°868'S8Y'9 $ |H uwin|o3 - (4+0+9+4+3) suwnjo) jo TV10L

05'667'00T S (4 uwin|o) Jo jE10]-€ F[GEL WOL]) S1S0D SIUBUBIEA pue Suluiel] 9
05159126 S {0 uvwinjo) jo |e101-Z B|qe ] Wod4) 51507 wawudinby S
(00°5T9°07) S {H vwinjo) Jo [e30) ‘9T S|geL weld) 3deajes 13NA3d 17
00°£28986'T S (9 uwni) jo |10 ‘g1 B|qeL Woud) s1s03 ||e3su) £
GS'69T L9V'T S (4 uwnyo) jo |e10] ‘T 3|qel Woid) $1503 NAl Z
04°S9¢0E0'T S (3 uwnjo) Jo B30 ‘GT I|YERL WOoLH) $1507) 1935150y 7R JSISIA T

ID1Hd IV10L NOILLdIY¥OS3a INDLE AId

aulgany - [e1aaWwWo) / a)sodwo) — [ertuapisay [ 4939 2dA] Juswade|dsiqg SA11SOd 103 13THS a9 TYLOL AINIGINOD

w)sAs Suipesy J218 (A 191/ PIjEWOINY YIOMIBN Paxid Joj AId 3SYE HO4 gv 319Vl

INI HILIW HIDAVE “HIUNLIVINNYIA HILIN Wa3sAS JA0MIDN Paxtd HINY
€102 ‘T Y24eN 3Lva NI 'SHILIN TYNOISSIIOHd INVYN H3dald gy 319vL /TT 40 6 133HS AIg  €I0ET# AIg
SL'769'98€'9 $ |@ uwnjo) - (Y+D+J+9+V) sUWN|oD JO TY10L
05661 00T S {4 LN JO |RI0L-E S|geL Wold) $1507) daueusue pue Sulueay 9
0S'IS9°TZ6 S (O uwnfod Jo |ej01-7 2qeL Wwoud) 53507 uswdink3 S
{00 sT9'02) $ {a uwnjo) 4o Je301 VT BjqeL woud) sfeajes 10NAI0 ¥
00°£78°986°T S {0 uwno) Jo jE10] ‘YT 3jqEL WOJ4) 5150 |[BISU| €
S9°69TL9YT S (9 uwn(o3 Jo [e301 ‘YT d]GeL WoI4) $150D NI Fa
0T Z9TEEHT 5 (v uwin[o) Jo [e10] ‘YT 2[GEL WoJq) 51507 4315180y B Jaan 1
3D1dd Tv101 NOILLdI4IS3d INALI Ald

UIgIN| - [eRJaWWO) [ sseid — [e]Juapisay / Je1a|Al adAL uawade|dsiq aARISOd 10} 13IHS dIF TYLOL AINIGWO0D

walsAs Sujpeay Ja)a 131BM PRILWOINY HIOMIBN Paxid 10} AIF ASVE HO4 Vi 319VL

NI 413N H3DAVYE “HIUNLOVINNYIA HILAN W93sAS 3JoMIaN paxid YNV

€102 VT YeW :31va

“INI "SH3LIN TYNOISSI408d -JINVYN H3aaig vr319vLl /TT 408 133HS A9  €TOET# AIE




91

ANVIE 1437 ATTVNOILNILNI 39Vd SIHL



L1

$9°ZSTT899 S |d uwnjod - (Y+D+0+N+IA) SUWR[OD JO TYLOL

Ommm._w\OOH m AM_ uwinjo) jo jejol-g 9|qel EOLn: 51500 SDUBUINUIEIN pUe m:._.:__w._._.. 9
om.._”mmrmmm m { D uwnjo) 1o |B101-7 2|ge) woud) sise) juswdinby [
{00°9T9°0T) S {d uwn|o) jo [e30] ‘T B|qel woud) a8eaes 13NAIA ¥
00°£28'986'T S {0 uwno3 Jo [e301, ‘GT B|qeL WOL) 5150 |[eIsul ¢
GS'69T /oY T g (N uwnod 4o |230L ‘AT 2GR W4} 53500 NN z
01029522t $ {IAl UWIN[OD JO [E101 ‘AT 3|UE] WO.J) 51507 121sISaY 1§ Jole 1

3214d ¥ 101 NO1LdIY¥DS3a IN3Ll aid

3naude - [elIRwWo) / asodwio) — [eRUIPISIY [ 2191 2dA] Juswade|dsiq 2A1HSOd 104 13THS Al TVLOL AINIFINOD
Emum>w m:_ﬁmmm_ 4313[A] JO1EAM PRRAEIOINY HJOMION PaXI4 J0) JI1d ASVd HO4 ar 319dVL

INTHALAW HIDAYE “HIHNLIVANNYIA YILIIN Wd3SAS FIOMISN PIXId HINY
€T0Z ‘7T Y2ieN :31va INISHALAN TYNOISSII0Hd :ANYN ¥3aald av319vL/ TT 40 TT 139HS Qi9  €T0Ei# ald
ST'6¥6‘T859 $ [1uwnjo) - (Y+D+N+1+1) suwNn|o) Jo Y101
05°667°00T S {4 uwnjo) Jo [e10[-£ S1qeL Woad) 535070 SJuBusIUIElN Pue Suiuerl 9
05 IS9'TZ6 m { D uwn[o) jo |e3o -7 3|qe) WoLy) 51507 Juawdinby 5
{00°s19'0T) S {1uwnjo3 jo [e30L ‘3T B|geL Woid) aSeaes 1DNAIA ¥
00'2LZ8'986°T S {1 uwnjog jo |E10L DT AfYEL WOId) 51507 [{EISU] £
SS'69T°L9%'T S (r uwnjo) Jo je101 ‘3T 3jqeL wiosd) s150 NIN z
09°9TV921°C S (1 uwnjo) jo [e10L ‘DT 9|geL WoI4) 51507 J93ISIT0Y 8 1919 T
IId V101 NOI1dI¥d2S3a W31l dig

agaude ~ [142WWO) [ sseug — [e13UIpISaY [ 19191 2dA ] Juawade|dsIqg aAIS0d 40} 133HS Q19 TY.LOL AINIGINDD

wa)sAs Suipeay J2181A 191BM pPalBWOINY YI0MIaN PaXIY 10§ 41 ISVE Y04 I 319V.L

£10Z ‘T Y2iew :31va

JONI Y313 H3IDAVY UIYNLIVINNVYIN YILIIN wialsAg JI0MIBN PaXI] HINY

“INI'SHALIN TYNOISSIIOHd JNVN ¥3ddald P 319vL/TT 40 0T L33HS AI9  €TOET# AIg




81

ANVIE L1437 ATTVNOILNILNI I9Vd SIHL



REFERENCES

Purchase of WATER METER REPLACEMENT and FIXED NETWORK AUTOMATED WATER METER READING SYSTEM

for LAKE COUNTY DEPARTMIENT OF PUBLIC WORKS February 2013

(This section must be completed and returned with bid. Attach additional pages as required to complete required documentation.}

List below current/past customers and local governmental entities similar in size and scope of operation to Lake County where you have
provided similar equipment to the equipment specified herein:

1. Entity: City of Madison, WI

Address: 119 East Olin Avenue

City, State, Zip Code: ~Madison, WI 53713

Telephone Number: __ 698-266-4656

Description of Services Provided;__Deploying 67k services with 40K

gervices deployed under Itron Fixed Network

Date of Service: / / To / y Deployment is ongoing
2. Entity: City of Greenfield, IN

Address: 41 Meek St.

City, State, Zip Code: Greenfield, IN 46140

Telephone Number: 317-538-3847

Description of Services Provided: 8K Water and 9K Electric Itron Fixed Network

Scolution

Date of Service: / / To / ; Deployment is ongoing
3 Entity' Douglas County Water & Sewer

Address: 8763 Hogpital Drive

City, State, Zip Code: Douglagville, GA 30134

Telephone Number: 770-920-3828

Description of Services:

42,000 water services under Itron fixed/mobile (hybrid)

Date of Service: / / To / ; Deployment is ongoing
Company: _Itzon Authorized Signature: ~_©ary Ziegler
Date: March 14, 2013 Title: Regicnal Sales Manager
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CONTRACTOR QUALIFICATIONS

Purchase of WATER METER REPLACEMENT and FIXED NETWORK AUTOMATED WATER METER READING SYSTEM
for LAKE COUNTY DEPARTMENT OF PUBLIC WORKS February 2013

{This section must be completed and returned with bid. Attach additional pages as required to complete required documentation.}

A. Name and Address of Office from which this_contract will be administered

Name: Professional Meters, Inc.

Address: 3605 Noxrth Route 47

Suite E
Phone:  815-942-7000 Fax: 815-941-1091
Project Manager: _ Tom Guth

tom.guth@prometers.com

Email:
# Years in Business: 14 Number of Employees: 100+
Annual Sales: $_16M+ Dunn & Bradstreet#: 36-4330553

B. List Additional Employees Who Wifl be Dedicated to Eake County for the Administration of This Contract:

{Attach additional pages as necessary)
NAME POSITION NUMBER OF YEARS AREA OF RESPONSIBILITY / TASK
TITLE EXPERIENCE

Tom Guth Proj. Mgr 18 Project Management Overall Job
John Cummings Contr. Mgr 25 Contracts Conracts
Stan Kumor Data Mgr 15 Data Managment Data
Dennis Brown Field Mgr 30 Field Managment Field
Ralph Chapa Dispatch 35 call Ctr/Dispatch Management
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Badger Meter

DESCRIPTION

Badger Meter offers the Recordall Disc meter in a bronze lead-frez alloy. The
Lead-Free Alloy (Trade Designation: MLP-LL) meter has been certified to
camply with NSF/ANS] Standard 61, Annex Gand carries the NSF-61 Mark on
the housing. All components ofthe Lead-Free Alley meter, i.e, disc, chamber,
housing, seals, etc. comprise the certified system.

APPLICATIONS: For use in measurement of potable cold water in residential,
commercial and industrial services where flow is in one direction only.

OPERATION; Waterflowsthrough the meter's strainerandinto themeasuring
chamber where it causes the disc to nutate. The disc, which moves freely,
nutates on its own ball, guided by a thrust roller. A drive magnet transmits
the moation of the disc to a follower magnet focated within the permanently
sealed register, The follower magnet is connected to the register gear train.
The gear train reduces the disc nutations inte volume totalization units
displayed on the register dial face.

OPERATING PERFORMANCE: The Badger Meter Recordall Disc meters meet
orexceed registration accuracy for the lowflow rates (95%), normal operating
flow rates (100 £ 1.5%), and maximum centinuous operation flow rates as
specifically stated by AWWA Standard C700.

CONSTRUCTION; Badger Meter Recordall Disc meter construction, which
complieswith ANSI/AWWA standard C700,consists of threebasiccomponents:
meter housing, measuring chamber, and permanently sealed register, The
watermeter is avaifable in a Bronze Lead-Free Alloy with externally-threaded
spuds, A corrosion-resistant engineered polymer materiat is used for the
measuring chamber.

To simplify maintenance, the register, measuring chamber, and liner/strainer
canbereplaced withoutremoving the meter housing fromtheinstailation, No
change gearsare required foraccuracy calibration. Interchangeability of parts
among like-sized meters also minimizes spare parts inventory investment.
The built-in strainer has an effective straining area of twice the inlet size,

MAGNETIC DRIVE: Direct magnetic drive, through the use of high-strength
magnets, provides positive, reliable and dependable register coupling for
straight-reading, remote or automatic meter reading options.

SEALED REGISTER: The standard register consists of a straight-reading
odometer-type totalization display, 360° test circle with center sweep hand
and flow finder to detect [eaks, Register gearing consists of self-lubricating
engineered polymer gears to minimize friction and provides long life.
Permanently sealed;dirt, moisture, tamparing and iens fogging problems are
eliminated. Multi-position register simplifies meter installation and reading.
Automatic meter reading systems are avatfable for all Recordall Disc meters.
All reading options are removable from the meter without disrupting water
service,

TAMPER-PROOF FEATURES: Customer removal of the register to obtain
free water can be prevented when the optional tamper detection seal wire
screw or TORX" tamper resistant seal screw is added to the mater. Both can
be installed at the meter site or at the factory.

MAINTENANCE: Badger Meter Recordall Disc meters are designed and
manufactured to provide long-term service with minimal maintenance.
When maintenance is required, it can be performed easily either at the meter
installation or at any other convenient focation. As an alternative to repair by
the utility, Badger Meter offers various maintenance and meter component
exchange programs to fit the needs of the utility.

CONNECTIONS: Tailpirces/Unions for installations of meters on various
pipe types and sizes, including misaligned pipes, are available as an option.

RD-T-MLP-AWWA (11-11)

SPECIFICATIONS
Typlcal Operating
(100% + 1.5%}
Low Flow
{Min. 95%)
Maximum
Continuous Operation

Pressure Loss

at Maxinmum
Continuous Operation
Maximum Operating
Temperature

Maximum Operating
Prassure

Measuring Element
Register Type

Register Capacity

Meter Connections

Recordall® Cold Water Bronze Disc Meter
Size 5/8, 5/8 x 3/4" (DN 15mm)} Model LP
NSF/ANSI Standard 61 Certified, Annex G

Model LP

1/2-20GPM {057 to 4.5 m¥hr}

1/4GPM (028 mi/hr)

T0GPM (2.3 méfhn)

5/8": 2 P5lat 10 GPM (.14 bar at 2.3 m¥/hr)
5/8"x3/4":1.5 PS5l at 10 GPM {10 bar at 2.3 m?/hi)

BOF (26°C}
150PSI (10 bar)

Nutating disc, positive displacement

Stralght reading, permaneintly

sealed magnetic drive standard,

Remote reading or Automatic Meker

Reading units optional.

10,008,000 Gallons,

1,000,000 Cubic Feet, 106,000 .

6 odometer wheels,

Available ia bronze and Engineered Polymer to

fit 5/8" or 3/4" (ON 15mm) spud thread bore
diameter sizes, See table below.

METER SPUD AND CONNECTION SIZES
Size "w "B* Coupling Nut Tailpiece
Designation X Laying Bore and Pipe Thread
Length Dia. Spud Thread {NPT)
5/8" X 7-1/2" 5/8" 3/4" (5/8") 172
58" 13047 X 7-1/2" 5787, 3/4" 1"{3/47) 34"

MATERIALS

Meter Housing
Housing Bottom Plates

Measuring Chamber
Disc

Trim

Liner/Strainer

Disc Spindle

Magnet

Magnet Spindle
Register Lid and Shroud

Bronze Lead-Free Alloy

Bronze Lead-Free Alloy, Cast fron,
Engineered Polymer

Engineered Polymer
Engineered Polymer
Stainless Steef, Bronze
Engineered Polymer
Engineered Polymer
Ceramic

Engineered Polymer
Engineerad Polymer, Bronze

Technical Brief




PRESSURE LOSS CHARTS
Rate of Flow, in Gallons per Minute
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Other trademarks appearing in this document are the property of their respective entities.

Due to continuous research, productimprovements and

enhancements, Badger Meter reserves the right to change
product or system specifications without notice, except to the
extent an outstanding contractual obligation exists.

Badger Meter | P.0. Box 245036, Milwaukee, Wisconsin 53224-9536
800-876-3837 | infocentral@badgermeter.com | www.badgermeter.com




Badger Meter

DESCRIPTION

Badger Meter offers the Recordall Disc meter in Cast Bronze and a Lead-Free
Alloy. The Lead-Free Alloy (Trade designation: M55-LL} version has been
certified to comply with NSF/ANSI Standard 61, Annex G and carries the
NSF-61 Mark on the housing. All components of the Lead-Free Alloy meter,
i.e, disc, chamber, housing, seals, etc. comprise the certified system.

APPLICATIONS: For use in measurement of potable cold water in residential,
commercial and industrial services where flow is in one direction only.

OPERATION: Water flows throughthemeter'sstrainerandinto themeasuring
chamber where it causes the disc to nutate. The disc, which moves freely,
nutates on its own ball, guided by a thrust roller. A drive magnet transmits
the mation of the disc to a fellower magnet focated within the permanently
sealed register, The follower magnet is connected to the register gear train,
The gear train reduces the disc nutations into volume totalization units
displayed on the register dial face.

OPERATING PERFORMANCE: The Badger Meter Recordall Disc meters meet
orexceed registration accuracy forthelow flowrates {95%), normal operating
flow rates (100 + 1.5%), and maximum continuous operation flow rates as
specifically stated by AWWA Standard C700.

CONSTRUCTION: Badger Meter Recordali Disc meter construction, which
complieswith ANSI/AWWA standard C700, consists of three basiccemponents;
meter hausing, measuring chamber, and permanently sealed register. The
water meter s available in bronze and Lead-Free Alloy with externally-
threaded spuds. A corrosion-resistant engineered polymer material is used
for the measuring chamber.

To simplify maintenance, the register, measuring chamber, and strainer can
be repiaced without removing the meter housing from the installation. No
changegearsarerequired foraccuracy calibration, Interchangeability of parts
among like-sized meters also minimizes spare parts inventory investment,

MAGNETIC DRIVE; Direct magnetic drive, through the use of high-strength
magnets, provides positive, reliable and dependable register coupling for
straight-reading, remote or automatic meter reading options.

SEALED REGISTER: The standard register consists of a straight-reading
cdometer-type totalization display, 360° test circle with center sweep hand
and flow finder to detect leaks. Register gearing consists of self-lubricating
engineered polymer gears to minimize friction and provides long life.
Permanently sealed; dirt, moisture, tampering and lensfogging problemsare
eliminated. Multi-position register simplifies meter installation and reading.
Automatic meter reading systems are available for afl Recordall Disc meters,
See the back of this sheet for additional information. All reading options are
removable from the meter without disrupting water service.

TAMPER-PROOF FEATURES: Customer removal of the register to obtain
free water can be prevented when the optional tamper detection seal wire
screw or TORX® tamper resistant seal screw is added to the meter. Both can
be installed at the meter site or at the factory.

MAINTENANCE: Badger Meter Recordall Disc meters are designed and
manufactured to provide long-term service with minimal maintenance,
When maintenance s required, it can be performed easily either at the meter
installation or at any other convenient focation. As an alternative to repair by
the utifity, Badger Meter offers various maintenance and meter cemponent
exchange programs to fit the needs of the utility.

CONNECTIONS: Taiipicces/Unions for installations of meters on various
pipe types and sizes, including misaligned pipes, are available as an option.

RD-T-55 {4-11)

Model 55

SPECIFICATIONS
Typical Operating
Range (100% £ 1,5%)
Low Flow
{Min. 95%)
Maximim
Continuous Operation

Pressureloss
at Maximum
Continuous Operation

Maximum Operating
Temperature

Maximum Operating
Pressure

Measuring Element
RegisterType

Register Capacity

Meter Connections

Recordall® Cold Water Bronze Disc Meter
Size 1" (DN 25mm)
NSF/ANSI Standard 61 Certified, Annex G

$-55GPM (.23 to 12,5 m3/hr)
1/2GPM (11 m¥/hr}
40 GPM (9.1 /hr)

3.4 PS5l at 40 GPM
(.23 barat 9.1 m¥hr)

80°F (26°C)
150 PSt (1 Ghar)

Nuzating disc, positive displacement

Straight reading, sealed magnetic
drive standard. Remote reacding
or Automatic Meter Reading units
optional.

10,000,000 Gallons,

1,006,000 Cubic Feet, 100,000 m?,
6 odometer wheals.

Available in bronze and engineered
polymertofit1" (DN 25mm) spud thread bore
diameter sizes, See table befow.

METER SPUD AND CONNECTION SIZES

Size "L "B" Coupling Nut Tailpiece
Designation x Laying Bore and Pipe Thread
Length Dia. Spud Thread {NPT)
1 X 10 3/4" 1 11747 (1) 1"
MATERIALS

Meter Housing
Housing Bottom Plates

Measuring Chamber
Disc

Teim

Strainer

Disc Spindle

Magnet

Magnet Spindle
Riegister Lid and Shroud
Generator Housing

Cast Bronze, Lead-Free Alloy
Bronze, CastIron, Lead-Free Alloy

Engineered Palymer
Engineered Polymer
Stainless Steel, Bronze
Engineered Polymer
Engineered Polymer
Polymer Bonded
Engineered Polymer
Engineered Polymer, Bronze
Engineered Polymer

Technical Brief
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DESCRIPTION

Badger Meter Meter offers the Recordall Disc meter in Cast Bronze
and a Lead-Free Alloy, The Lead-Free Alloy (Trade designation:
M120-LL) version has been certified to comply with NSF/ANSI
Standard 61, Annex G and carries the N5F-61 Mark on the housing.
All components of the Lead-Free Alloy meter, Le, disc, chamber,
housing, seals, etc. comprise the certified system.

Applications

For use in measurement of potabie cold water in residential,
commercial and industrial services where flow is in one direction
anly.

Operation

Water flows through the meter's strainer and into the measuring
chamber where it causes the disc to nutate. The disc, which moves
freely, nutates on its own ball, guided by a thrust rolier, A drive
magnet transmits the motion of the disc to a follower magnet
located within the permanently sealed register. The follower magnet
is connected to the register gear train. The gear train reduces the
disc nutations into volume totalization units displayed on the
register dial face,

Operating Perfermance

The Badger Meter Recordall Disc meters meet or exceed registration
accuracy for the low Aow rates (95%), normal operating flow rates
{100 + 1.5%), and maximum continuous operation flow rates as
specifically stated by AWWA Standard C700.

Construction

Badger Meter Recordall Disc meter construction, which complies
with ANSI/AWWA standard C700, consists of three basic
components: bronze meter housing, measuring chamber, and
permanently sealed register. A corrosion-resistant lead-free material
is used for the measuring chamber.

To simplify maintenance, the register, measuring chamber, and
strainer can be replaced without removing the meter housing

from the installation. No change gears are required for accuracy
calibration. Interchangeability of parts among like-sized meters also
minimizes spare parts inventory investment.

Magnetic Drive

Direct magnetic drive, through the use of high-strength magnets,
provides positive, reliable and dependable register coupling for
straight-reading or automatic meter reading options.

Sealed Register

The standard register consists of a straight-reading odometer-type
totalization display, 360° test circle with center sweep hand and flow
finder to detect leaks. Register gearing consists of self-lubricating
engineered polymer gears to minimize friction and provides

long life. Permanently sealed; dirt, moisture, tampering and lens
fogging problems are eliminated. Multi-position register simplifies
meter installation and reading, Automatic meter reading systems
are available for all Recordall Disc meters. All reading options are
removable from the meter without disrupting water service.

Tamper-Proof Features

Customer removal of the register to obtain free water canbe
prevented when the optional tamper detection seal wire screw or
TORX' tamper resistant seal screw is added to the meter. Both can
be installed at the meter site or at the factory.

RD-T-1-1/2-EN {July 2012}

Recordall® Disc Meter

Badger Meter | cold water Top Load Bronze, Size 1-1/2" (40 mm)
NSF/ANSI Standard 61 Certified, Annex G

K

\.

Model 120 shown with aptional 1" Test Plug

_/

Maintenance

Badger Meter Recordall Disc meters are designed and manufactured
to provide long-term service with minimal maintenance. When
maintenance Is required, it can be performed easily either at

the meter installation: or at any other convenlent location. As an
alternative to repair by the utility, Badger Meter offers various
malntenance and meter component exchange programs to fit the

needs of the utility.
Connections

Tailpieces/Flanges for installations of meters on various pipe types
and sizes, including misaligned pipes, are avallable as an option.

SPECIFICATIONS
Typical Operating Range
{100% *+ 1.5%)
Low Flow {Min, 95%)
Max. Continuous Operation
Pressure Loss at Max.
Max. Operating Temperature
Max, Operating Pressure
Measuring Element
Register Type

Registration
Reglister Capacity

Meter Connections

Test Plugs

MATERIALS

Metar Housing
Housing Top Piates
Measuring Chamber
Disc

Trim

Strainer

Disc Spindle
Magnet

Magnet Spindle
Register Lid and Shroud
Generator Housing

2.5...120 gpm (0.57...27 mé/hr)

1.25 gpm (0.28 m?/hr)

80 gpm (18 m¥hr}

4.8 psl at 80 gpm (0.33 bar at 18 m¥hr)
80° F{26°C}

150 psi (10 bar)

Nutating disc, positive displacement
Straight reading, permanently-sealed
magnetic drive standard. AMR/AM! units
aptional.

100 gallons, 10 cubic feet, T m? 0.1 m?
100,000,000 gallons

10,000,000 cubic feet, 1,600,000 m?
100,060 m?

6 odometer wheels

1-1/2" AWWA two bolt eltiptical

flange, drilled or 1-1/2...11-1/2 NPT
internal pipe threads.

1" NPT test plug (TP) available on elliptical
long and short versions.

Cast Bronze, Lead-Free Alloy
Bronze, Lead-Free Alloy
Engineered Palymer
Engineered Polymer
Stainless Steel, Bronze
Engineered Polymer
Stainless Steel

Ceramic

Stainless Steel

Engineered Polymer, Bronze
Engineered Polymer
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DESCRIPTION

Badger Meter offers a Recordall disc meter line that has been certified
to comply with NSE/ANSI Standard 61, Annex G, All compenents within
the Engineered Polymer meter, i.e,, disc, chamber, housing, o-rings, etc,
comprise the certified system.

APPLICATIONS; For use in measurement of potable cold water in
residential, commercial and industrial services where flow is in one
direction only.

OPERATION: Water flows through the meter's strainer and inte the
measuring chamber where it causes the disc te nutate. The disc, which
moves freely, nutates on its own bail, guided by a thrust rofler. A drive
magnet transmits the motion of the disc to a follower magnet located
within the permanently sealed register. The follower magnet is connected
to the register gear train. The gear train reduces the disc nutations into
volume totalization units displayed on the register dial face.

OPERATING PERFORMANCE: The Badger Meter Recordall Disc meters
meet or exceed registration accuracy for the low flow rates {95%6), normal
operating flow rates {100  1.5%}, and maximum continuous operation flow
rates as specifically stated by AWWA Standard C710.

CONSTRUCTION: The Recordall Disc meter construction, which complies
with ANSI/AWWA standard C710, consists of three basic components:
meter housing, measuring chambey, and permanently sealed register. The
water meter is thermoplastic with externally-threaded spuds, A corrosion-
resistant thermoplastic material is used for the measuring chamber,

To simplify maintenance, the register, measuring chamber, and strainer can
be replaced withaut removing the meter housing from the installation.

No change gears are required for accuracy calibration. Interchangeability
of parts among like-sized meters also minimizes spare parts inventory
Investment.

MAGNETIC DRIVE: Direct magnetic drive, through the use of high-strength
magnets, provides positive, reliable and dependable register coupling for
straight-reading, remote o7 automatic meter reading options.

SEALED REGISTER: The standard register consists of a straight-reading
odometer-type tatalization display, 360° test circle with center sweep hand
and flow finder to detect leaks. Register gearing consists of self-fubricating
thermoplastic gears to minimize friction and provides long Hfe, Permanently
sealed, dirt, moisture, tampering and lens fogging problems are eliminated,
Multi-position register simplifies meter installation and reading. Automatic
meter reading systems are avaiable for all Recordall Disc meters. All reading
options are removable from the meter without disrupting water service.

TAMPER-PROOF EEATURES: Customer removal of the register to obtain
free water can be prevented when the optional tamper detection seal wire
screw or TORX® tamper resistant seal screw is added to the meter. Both can
be instafled at the meter site or at the factory.

MAINTENANCE: Badger Meter Recordall Disc meters are designed and
manufactured to provide long-term service with minimal mainienance.
When maintenance is required, it can be perfermed easily either at the
meter installation or at any other convenient location. As an alternative
to repair by the utility, Badger offers various maintenance and meter
cemponent exchange programs to fit the needs of the utility.

CONNECTIONS: Tailpieces/Unions for installations of meters on various
pipe types and sizes, including misaligned pipes, are available as an option.

RD-T-5/8 x 3/4 PN (5-11}

Recordall® Cold Water
Badger Meter | Engineered Polymer Disc Meter
Size 5/8 x 3/4” (DN 15mm) NSF/ANSI Standard 61 Certified, Annex G

Model 25PN
SPECIFICATIONS
Typical Operating Range 1/2 - 25 GPM {11 m3/hr t0 5.7
{100% + 1.5%) m3/hr)
Low Flow (Min, 95%) 1/4 GPM (057 m3/hir}
Maximum Continuous
Operation 15 GPM (3.4 m3/hr)

Pressure Loss at Maximum 2.8 PSlat 15 GPM

Continuous Operation {0.19 bar at 3.4 m*/hr)
Maximum Operating . o
Temperature 80°F (26°C)

Maximum Operating

Pressure 150 PSL(10 bar)

Nutating disc, positive

Measuring Element displacement

Straight reading, permanently
sealed magnetic drive
standard. Remote reading or
Automatic Meter Reading units
optional.

10,000,000 Gallons, 1,000,000
Cubic Feet, 100,000 m3.
6 odometer wheels,

Register Type

Register Capacity

Available in bronze and
engineered polymer to fit 3/4"
spud thread bore diameter
sizes. See table below.

Meter Connections

METER SPUD & CONNECTION SIZES
Size L 3" Bore Coupling Nut -Ta|lpiece
Destanati x | Laying - and Spud Pipe Thread
estgnation Length a Thread (NPT}
5/8"x 347 X 71727 5/8" 3/4" 1°(3/4") 3/4"

MATERIALS

Meter Housing

Engineered Polymer

Housing Bottom Plate | Engineered Palymer

Measuring Chamber Engineered Polymer

Disc Engineered Polymer
Strainer Engineered Polymer
Disc Spindle Stainless Steel
Magnet Ceramic

Magnet Spindle Stainless Steel

Register Shroud Engineered Peolymer

Register Lid

Engineered Polymer or Bronze

Technical Brief
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Rate of Flow, in Gallons per Minute Rate of Flow, in Gallons per Minute
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DESCRIPTION

Badger Meter offers a Recordall disc meter line that has been certified
to comply with NSF/ANSI Standard 61, Annex G. Alf components within
the engineered polymer meter, i.e,, disc, chamber, housing, o-rings, etc.,
comprise the certified system.

APPLICATIONS: For use in measurement of potable cold water in
residential, commercial and industrial services where flow is in one
direction only.

OPERATION: Water flows through the meter's strainer and into the
measuring chamber where it causes the disc to nutate. The disc, which
moves freely, nutates on its own bail, guided by a thrust roller. A drive
magnet transmits the motion of the disc to a folower magnet located
within the permanently sealed register, The follower magnet is connected
to the register gear train. The gear train reduces the disc nutations into
volume totalization units dispiayed on the register dial face.

OPERATING PERFORMANCE: The 3/4"Recordalf Disc meter meets or
exceeds registration accuracy for the low flow rates (95%), normal operating
flow rates (100 = 1.5%), and maximum continuous operation flow rates as
specifically stated by AWWA Standard C710.

CONSTRUCTION: Badger Meter Recordall Disc meter contstruction,

which complies with ANSI/AWWA standard C710, consists of three basic
components: meter housing, measuring chamber, and permanently sealed
register. The water meter is Engineered Polymer with externalty-threaded
spuds. A corrosion-resistant Engineered Polymer material is used for the
measuring chamber,

To simplify maintenance, the register, measuring chamber, and strainer can
be replaced without removing the meter housing from the installation.

No change gears are required for accuracy calibration. interchangeability
of parts among like-sized meters also minimizes spare parts inventory
investment.

MAGNETIC DRIVE: Direct magnetic drive, through the use of high-strength
magnets, provides positive, reliable and dependable register coupling for
straight-reading, remote or automatic meter reading options.

SEALED REGISTER: The standard register consists of a straight-reading
odometer-type totalization display, 360° test circle with center sweep hand
and fiow finder to detect leaks. Register gearing consists of self-lubricating
thermoplastic gears to minimize friction and provides fong fife. Permanently
sealed, dirt, moisture, tampering and lens fogging problems are eliminated.
Multi-position register simplifies meter installation and reading. Automatic
rmeter reading systems are available for all Recordall Disc meters. All reading
options are removable from the meter without disrupting water service,

TAMPER-PROOF FEATURES: Customer removal of the register te obtain
free water can be prevented when the optional tamper detection seal wire
screw or TORX® tamper resistant seal screw is added to the meter. Both can
be installed at the meter site or at the factory.

MAINTENANCE: The Recordall Disc meters are designed and manufactured
to provide long-term service with minimal maintenance, When
maintenance is required, it can be performed easily either at the meter
Installation or at any other convenient location, As an alternative to repair
by the utility, Badger offers varicus maintenance and meter component
exchange programs ta fit the needs of the utility.

CONNECTIONS: Tailpieces/Unions for installations of meters on various
pipe types and sizes, including misaligned pipes, are available as an option.

RD-T-3/4 PN {5-11}

Recordall® Cold Water
Badger Meter |Engineered Polymer Disc Meter
Size 3/4” (DN 20mm) NSF/ANSI Standard 61 Certified, Annex G

Mode] 25PN

SPECIFICATIONS

Typical Operating Range
{100% + 1.5%)

Low Flow (Min. 95%)

Maximum Continuous
Operation

1/2-30 GPM (1.0 to 6.8 m3/hr)

1/4 GPM (057 m3/hr)

15 GPM (3.4 m3/hr)

2.8 PSkat 15 GPM
(0.19 bar at 3.4 m3/hr)

Pressure Loss at Maximum
Continuous Operation

Maximum Operating

Temperature 80°F {26°C}
Maximum Operating 150 PSI (10 bar)
Pressure
. Nutating disc, positive
Measuring Element displacement
Straight reading, permanently
sealed magnetic drive
Register Type standard. Remote reading or
Automatic Meter Reading units
optional.
10,000,000 Gallons, 1,000,000
Register Capacity Cubic Feet, 100,000 m3.
6 adometer wheels,
Available in bronze and
Meter Connections thermoplastic to fit 3/4" spud

thread bore diameter sizes.
See table below.

METER SPUD & CONNECTION SIZES

oy e
Slze « | Laying Ec?re Coupling Nut Tailpiece Pipe
i d (NPT’
Designation Length Dla. and Spud Thread Thread [NPT)
3/4" b 4 9 34" 17(3/47) 34
MATERIALS
Meter Housing Engineered Polymer

Housing Bottom Plate | Engineered Polymer

Measuring Chamber | Engineered Polymer

Disc Engineered Polymer

Strainer Engineered Polymer

Disc Spindle Stainless Steel

Magnet Ceramic

Magnet Spindle Stainless Steei

Register Shroud Engineered Pelymer

Register Lid Engineered Polymer or Bronze
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PRESSURE LOSS CHART ACCURACY CHART
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DESCRIPTION

Badger Meter offers a Recordall® disc meter line that has been certified
to comply with NSE/ANSI Standard 61, Annex G, All componenis within
the Engineered Polyrmer meter, i.e, disc, chamber, housing, o-rings, etc,
comprise the certified system.

APPLICATIONS: For use in measurement of potable cold water in
residential, commercial and industrial services where flow is in one
direction only.

OPERATION: Water flows through the meter's strainer and into the
measuring chamber where it causes the disc to nutate, The disc, which
maves freely, nutates on its own ball, guided by a thrust roller, A drive
magnet transmits the motion of the disc 1o a follower magnet located
within the permanently sealed register. The follower magnet is connected
to the register gear train, The gear train reduces the disc nutations into
volume totalization units dispiayed on the register dial face.

OPERATING PERFORMANCE: The Badger Meter Recordall Disc meters
meet or exceed registration accuracy for the low flow rates (95%), normal
operating flow rates {100 + 1.5%), and maximum continuous operation flow
rates as specifically stated by AWWA Standard C710.

CONSTRUCTION: The Recordall Disc meter construction, which complies
with ANSI/AWWA standard C710 consists of three basic components: meter
housing, measuring chamber, and permanently sealed register. The water
meter is Engineered Polymer with externatly-threaded spuds. A corrosion-
resistant Engineered Polymer material is used for the measuring chamber.

To simplify maintenance, the register, measuring chamber, and strainer can
be replaced without removing the meter housing from the installation.

No change gears are required for accuracy calibration. Interchangeability
of parts among like-sized meters zlso minimizes spare parts inventory
investment.

MAGNETIC DRIVE: Direct magnetic drive, through the use of high-strength
magnets, provides positive, reliable and dependable register coupling for
straight-reading, remate or automatic meter reading options.

SEALED REGISTER: The standard register consists of a straight-reading
odometer-type totalization display, 360° test circle with center sweep hand
and flow finder to detect leaks. Register gearing consists of self-lubricating
engineered polymer gears to minimize friction and provides long life.
Permanently sealed, dirt, moisture, tampeting and lens fogging problems
are eliminated. Muiti-position register simplifies meter installation and
reading. Automatic meter reading systems are available for all Recordall
Disc meters. Al reading options are removable from the meter without
disrupting water service,

TAMPER-PROOF FEATURES: Customer remaval of the register to abtain
free water can be prevented when the aptional tamper detection seal wire
screw or TORX® tamper resistant seal screw is added to the meter, Both can
be instalied at the meter site or at the factory.

MAINTENANCE: Badger Recordall Disc meters are designed and
manufactured to provide long-term service with minimal maintenance.
When maintenance is required, it can be performed easily either at the
meter installation or at any other convenient location. As an alternative to
repair by the utility, Badger Meter offers various maintenance and meter
compenent exchange programs to fit the needs of the utility.

CONNECTIONS: Taiipieces/Unions for installations of meters on various
pipe types and sizes, including misaligned pipes, are availabie as an eption.

RD-T-1 PN (4-11)

Recordall® Cold Water
Engineered Polymer Disc Meter
Size 17 {DN 25mm) NSF/ANSI Standard 61 Certified, Annex G

Model 40PN
SPECIFICATIONS
Typical Operating Range 3/4-50 GPM {17 m3/hrto 11.3
{100% * 1.5%]) m3/hr)
Low Flow {Min. 95%) 3/8 GPM (.085 m3/hr)
l\ollaximym Continuous 25 GPM (5.7 m3/he)
peration

3,1 PSlat 25 GPM
(.21 bar at 5.7 m3/hr)

Pressure Loss at Maximum
Continuous Operation

Maximum Operating

Temperature 80°F (26°C)

Maximum Operating

Pressure 150 PSI (10 bar)

Nutating disc, positive

Measuring Element displacernent

Straight reading, permanently
sealed magnefic drive
standard. Remote reading or
Automatic Meter Reading units
optional.

Register Type

10,000,000 Gallons, 1,000,000
Cubic Feet, 100,000 m3.
6 odometer wheels.

Register Capacity

Available in bronze and
thermoplastic to fit 1“{DN
25mm) spud thread bore
diameter sizes. See table
bealow.

Meter Connections

METER SPUD & CONNECTION SIZES

.Size ) X La;li_;g B":r; Coupling Nut Tailpiece Pipe
Dasignation Length Dia. and Spud Thread Theead (NPT)
1" X 1(-3/47 1° 1-1/4" (3"} 1"
MATERIALS
Meter Housing Engineered Polymer
Housing Bottom Plate | Engineered Polymer
Measuring Chamber Engineered Polymer
Disc Engineered Polymer
Strainer Engineered Polymer
Disc Spindle Stainless Steel
Magnet Ceramic
Magnet Spindie Stainless Steel
Register Shroud Engineered Polymer
Register Lid Engineered Polymer or Bronze

Technical Brief




PRESSURE 1L.OSS CHART

Rate of Flow, in Gallons per Minute

ACCURACY CHART
Rate of Flow, in Gallons per Minute
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Cold Water
Recordall®
Turbo 200 Meter

Size 2" (DN 50 mm)

Technical
Brief

DESCRIPTION

Badger Meter offers the 2" Turbo Series meter in Cast Bronze and a Low Lead
Alloy. The Low Lead Alloy {Trade Designation: Turbo Sertes LL-NS) version
cormplies with ANSI/NSF Standard 61, Annex G and carrles the NSF-61 Mark
on the produet.

APPLICATIONS: For use in measurement of potable cold water in commercial
and industrial services where flow Is in one diragticn only.

OPERATION: Water flows into the meter's measuring element coniaciing the
multi-vaned rotor. Flow readings are obtained by rotor revolutions transmit-
ted by magnetic drive coupling through the metler's cover plate i¢ the sealed
register. Magnetic drive is achieved by a right angle worm drive, coupling the
rotor to a vertical transmission spindle, driving a gear sel rotating ihe magnet
carrier. A ceramic magnet in a carrier rotates around a vertical axis. Through
the magnetic coupling, roter rotation is transmitled to a foltower magnet which
ransmits rotation to the register gearing.

The turbo measuring elemant Is designed to greatly reduce wear by reducing
friction potential between the moving parts of the rotor and bearing system. Less
wealr, in this critical area of the design, provides the utiity manager with a lower
life cycle cost for meter application. Threughout the normal operating range of
the meter, the rotor floais between the thrust bearing system.

QOPERATING PERFORMANCE: The Badger® Recordall Turbo 200 meter meets
and exceeds regisiration accuracy for the low flow rate, normal operating flow
rate, and maximum continucus operation flow tate as specifically stated in
AWWA Standard C701.

CONSTRUCTION: The Badger Recordall 200 Turbo meter canstruction which
comphies with ANSI and AWWA C701 standards, consists of three basic com-
ponenis: meter housing, interchangeable measuring element and permanentily
sealed register. The housing is bronze, with round or elliptical flanges. The
measuring element consists of the ransmission coupting, measuring element
insert, rotor, inlet and outlet straightening vanes with nose cones, and calibration
ring assembly. The unique inlet and outlet straightening vanes minimize swirl
from piping arrangements upstream as well as downstream.

To simplify maintenance, the register and measuring element can be removed
without removing the meter housing from the instailation. No change gears are
required for accurasy calibration. Interchangeabillity of certain parts between
1 1/2" - 4" like-sized meters also minimizes spare paris inventory investment.

MAGNETIC DRIVE: Direct magneiic drive, through the use of high-strength
magnets, provides positive, reliable and dependabie register couplingfor straight-
reading, remote or automatic meter reading options.

SEALED REGISTER: The siandard register consists of a straight-reading
odometar-typs totalization display, 360° test clrcle with canter sweep hand and
flow finder to detect leaks. Register gearing consists of seli-ubricating thermao-
plastic gears o minimize friction and provide long life. Permanently sealed; dirt,
moisture, tampering and lens fogging problems are eliminated. Muklli-position
register simplifies meter installatiocn and reading. Automatic meter reading and
close proximity systems are avalilable for all Recerdalt Turbo meters, (See back
of sheet for additional information.) Al reading optlons are removable from the
meler without diszupting water service.

TAMPER-RESISTANT FEATURES: Customer removal of the regisier to cbitain
free water can be prevented If the tamper deleclion seal wire screw or TORX®
tamper resistant seal screw is added fo the meter. Either can be installed at
the meter site or at the faclory. A tampaer resistant cafibration plug seal provides
pratection from unauthorized persorinel,

STRAINER: A separale strainer is recommended to prolect the measuring ele-
meant. See Technical Brief PS-T-1 for strainer dimensions.

MAINTENANCE: Badger Recordall Turbo melers are designed and manufactured
1o provide long-term service with minimal maintenance. When maintenance is
required, it can be performed easily either at the meter instatlation or at any
other convenlent [ocalion. As an allernative o repalr by the ulility, Badger of-
fars various maintenance and meter component exchange programs to fit the
needs of the utility.

CONNECTIONS: Companion fianges for instaltation of maters on various pipe
types and sizes are available in cast iron or bronze as an oplion.

TEST PLUG: An optional 1 1/2° NPT test plug puts an end to removing and
reinstalling meters during fiefd accuracy and pressure testing.

BadgerMeter, Inc.

Turbo 200 with 1 1/2" Test Plug

SPECIFICATIONS

Typical Operating
Range (100% = 1.5%)

Maximum
Continugus Operation

Maximum
Intermittent Flow
Typical Low Flow

(Min. 95%)
Pressure Loss

at Maximum
Continuous Operation

Maximum Operating
Temperature

Maximum Operating
Pressure

Meter Flanges

Register

Registration

Housing
Turbo Head

Nose Cone and
Straightening Vanes

Rotor

Rotor Radial Bearings
Rotor Thrust Bearings
Rotor Bearing Pivols
Calibration Mechanism
Magnet

Register Lid and Shroud
Trim

4310 GPM {0.9 to 70.4 m¥h)
200 GPM (45.4 m¥h)

310 GPM (70.4 m¥h)

2.5 GPM (0.6 m¥h)

3.1 PSI{.21 bar at 45.4 m*h)

120°F (49°C)
150 PSI {10 bar)

2" Elliptical or Round Flanges,
AWWA 125 pound class

Siraight reading, permanently
sealed magnetic drive standard,
Automatic Meter Reading and Close

Proximity units optional.

100,000,000 Gallons

100 gallons/swesp hand revolution,
10,000,000 Cubic Fest

10 cubic ft./sweep hand revolution,
1,000,000 m3

1 m¥sweep hand revolution.
100,000,000 Imperial Gallons

100 ImperialGallons/swaap

hand revolution.

MATERIALS
Cast Bronze {B81}, Low Lead Alloy
Cast Bronze (B81), Low Lead Alloy
Thermoplastic

Thermoplastic

Lubricated Thermoplastic
Sapphire Jewals

Passivated 316 Stainless Steel
Stainless Steel and Thermoplastic
Ceramic

Thermoplastic, Bronze

Stainless Steel

ATS-T-2

$10




PRESSURE LOSS CHART ACCURACY CHART
Rale of Flew, in Gailons per Minute HAals of ﬁ',‘,“"- in Gallons psr Minute 102

| . ey PP w o ! . 2 o 6 e ey
25 H " hi
g % 5 0 =
23 i g i
ug 0 g 5
2
s v E‘:_' 19
L
) B 15
) D NS
Meter & IMENSIO|
Pipe Size Length Width Height Flange Bolt Circle | Centerline No. Net Shipping
A B c D E F Bolts Weight Weight
2"EL 10" 5 27/32" 61/2" 25/32" 412" 2 118" - 14.9 |b. 16.4 Ib.
(DN 50) {254mmy) {148mm)} {165mm) {20mm} {(114mm) (52mim) (6.8 ka) (7.4 kq)
2"RD 10" g" 7 3/32" 5/8" 4 3/4" 2 5/8" 17.4 b, 18.9 b,
(DN 50) (254mm) {152mm) {180mm) {16mm) {121mm) (67mm) 4 (7.9 kg) {8.6 kg

11/2" NPT

E
B
PROPER INSTALLATION: The following instaflation guidelines will 5. Unweighted check valves MUST be lccated at least three (3} pipe
insure optimum field performance and reliability wheninstalling a Badger diameters downstream of the meter.
Turbo meter. 6. Pressure reducing devices and externally weighted check valves
1. A strainer Is recommended to insure optimum flow conditioning and MUST be located at least five (5) pipe diameters downstream of the
protection for the turbe meter measuring element. meter,
2. When using a strainer, five {5} diameters of straight pipe separating
the strainer upstream of the meter is recommended., Ri-TASS
. v e | VpIZE  MTHINUM OF FIVE KINIMOH Ted
3. ONLY full-open gate valves should be used immediately upstream rerORAR ¥ open)  DINELES O LB T T
of the meter. Butterfly valves MUST be five (5) pipe diameters or \ .rm
more upstream of the meter. Full-open gate ar butterfly valves can — . i
be used downsiream, UBSTREAM i . 1 Ny i“ DOANSTREAN
4, DO NOT install pressure reducing devices or check valves upstream / e i A\
of the meter. B};[:qi:k BFLATE COUPLING SERVICE SHUT-OFF
STRAINER AND TURED RUAPTOR SADDLE VAINE

SER{ES KETERS

Badger® and Recordall® are registered trademarks of Badger Meter, Inc.

Due 1o continuous research, product Improvemenls and enhancements, Badger
Meter resarves the right 1o change product or system specifications without notics,

. except 1o the extent an outslanding conlractual obligation exists.
Please see our website at

www.badgermeter.com
for specific contacts. BadgerMeter, Inc.
PO. Box 245036, Milwaukee, Wl 53224-9536
(BOD) 876-3B37 / Fax: (888) 371-56082
www, badgermeter.com

Copyright 2010, Badger Meler, inc. All righls reserved. ®




Cold Water
Recordall®
Turbo 450 Meter

Size 3" (DN 80 mm)

Technical
Brief

DESCRIPTION

Badger Meter offers the 3" Turbo Series melsr in Cast Bronze and a Low Lead
Afloy. The Low Lead Alloy {Trade Daslgnation: Turbo Senes LL-NS) vamion
complies with ANSINSF Standard 61, Annex G and carrlas the NSF-61 Mark
on the praduct,

APPLICATIONS: For use in measurement of potable cold water in commercial
and industrial services where liow is in ene direction eniy.

OPERATION: Waier flows inlo the meler's measuting elsment contacting the
mitti-vaned rotor. Flow readings are oblained by rolor revolutions iransmit-
o by magnetic drive coupling through the meter's cover plate to the sealed
reglster. Magnetic deive is achleved by a right angle worm drive, coupling the
rolor 1o & vorlieal innsmission spindle, driving a gear set rolatisg the magnet
cartar, A ceramic magnet in 4 camier rotates arcund a venlical axis, Through
the magnetic ceupling, rotor rotation I8 iransmitted to 2 folfower magnet which
iransmis rolation 1o tha regisler gearing.

The turbo measuring elemsnt is designed 1o greatly reduce wear by reducing
{riciion poleniial betwesn the moving pals of the roler and bearing system. Less
woar, in this ¢ritical area of the design, provides tha utilily manager with alower
fife cycle cost jor meler applicatior. Throughiout the normal operafing tange of
tha meter, the rotor flosls befween the hrust baaring system.

OPERATING PERFORMANCE: The Badgsr*Recordal Turbo 450 meter meets
and axceeds ragistration ascuracy for the low How rate, nomal operating Hlow
ate, and maximum continuous operation fow mbe as specifically slated in
AWWA Standard G701,

CONSTRUCTION: The Badger Recordali Hurbo 450 metar sonstruction which
somplias with ANS| and AWWA G701 standardg, consists of three basic com-
ponents: meter housing, messuring elemant and parmanently sealed reglster.
The housing is bronze, with tound Hanges. The measwing slement consists
of the tranamission coupling, messuring sfement insert, rotor, fnlet and cullet
siraightening vanes with nose cones, and celibration ring assembly. The unique
Inlel and outlat simightening vanes minimize swirl from piping arsangemants
upstresm as wall as downstream.

“To simplify maintenance, the ragister and measuring element can be removed
withoul remaoving the meler housing from the inslaliation. No change gears are
required for aceuracy cafibration. Interchangeability of ¢artain paris belween
1 1/2* - 4* like-slzed melors also minimizes spara parls inventory Investment.

MAGNETIC DRIVE: Direct magnelic drive, through 1he usé of high-slrenglh
magnets, provides positive, reliable and dependable egister coupling for
siraight-reading, remote or autornalic meter reading options.

SEALED REGISTER: The standard regisler consists of a stralght-reading
cdometer-type olnlization display, 360 1251 clrcle with center sweep hand and
tHow finder 16 delect feaks. Ragisler gearing consists of sel-ubricaling thermo-
piastic gears to minlmizs friglion and pravide long life. Permanently sealed; din,
moisiure, lampering and lans logging problems are sliminated, Mulii-posilion
tegister simpillies meter instalfation and reading, Automatic mater reading and
close proximily systems are availabie lor afl Recordall Turbo meters. {See back
of sheet for additional information,} All reading options are removable from the
meter without disrupling water service.

TAMPER-RESISTANT FEATURES: Customer removal of the ragister to oblain

free waler can be prevented i the tamper detoction seal wire screw or TORX®

wmpet resistant seal sorew Is added 1o the meter, Both can be installed at the
mater sile or &l the factory. A lamper rasistast catibration plug seal provides
arotection from unaulhorized personned,

STRAINER: A sopatale sirainer is tecommonded (o prolect the measuring sle-
ment. See Tochnical Briel PS-T1 for sliaingr dimensions.

MAINTENANCE: Badger Recordai Turbometers arsdesignedfand manulschured
1o provide long-erm service with minimal maintenance. When mainienance s
mquitad, il can be performad sasly either al the meotar instaflation or At an
other converdent location. As an aftemaliva 16 tepair by the ulility, Badger of-
fars varlous maintenanse and mater component exchange programs fo fit the
naeds of the ulility.

CONNECTIONS: Companien Hanges for inslaliation of metars on various pipe
types and sizes are avaliable in cast lron or bronze as an oplicn.

TEST PLUG: Anoplional 2" NPT test piug puts an and to removing and
rainstalling meters during fleld acouracy and pressure testing.

Turbo 450 with Optional 2" Test Plug

SPECIFICATIONS

Typical Operating
Range {160% % 1.6%)

Maximumn
Continuous Opseration

Maximum
Intenmittent Flow

Typloa! Low Flow
{Min, B5%)}

Pressure Loss
at Maximum
Continucus Operation

tMaximum Operating
Temperature

Maximum Operaling
Pressure

Meter Flanges

Register

Registration

Houstng
Turbo Head

Hose Cone and
Siraightaning Vanes

Rotor

Rotor Radial Bearings
Rotor Thrust Bearings
fotor Bearing Pivots
Calibration Mechanism
Magnet

Register Lid and Shroud
Trim

5- 550 GPM (1.1 to 124.9 m¥h)
450 GPM (102.2 m¥h)

550 GPM (124.9 m¥h)

4 (3PM (0.9 m¥h)

1.8 PSI {12 bar at 102.2 m%/h)

120°F {49°C)
150 PSI {10 bar}

3° Round
AWWA 125 pound class

Slraight reading, permanently
sealed magnetic drive standard.
Automatic Meter Reading and Ciose
Proximily units optional,

100,000,000 Gallons

100 gallons/sweep hand revolution.
10,000,000 Cubic Feat

10 oublc ft/sweep hand revolution.
1,000,000 m?

1 m¥sweep hand revolution.
100,000,000 imperlal Gallons

100 imperiat Gallons/sweep

hiang rsvolution,

MATERIALS
Cast Bronze {B81), Low Lead Alloy
Cast Bronze {B81), Low Lead Alloy
Thermoplastic

Tharmeplastic

{.ubricated Thermoplastic
Sapphire Jewels

Passivated 316 Stainless Stesl
Stainless Steet and Thermoptastic
Ceramic

Thermoplastic, Bronze

Stainless Steet

ATS-T-3

BadgerlMeter, Inc.
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3RO 2 7 e 8 11/1¢" 34" & 31132" 4 311 34 b,
(DN 80) (305mm} | (191mm) Z20mm) | {19mm) (152mm) (85mm) (14.1kg) | {15.4kg)
R
F9 s 1990 24 NPT
£ fy 2
-
@ g e lP- i £
L0 Galins ° 38,0 U
5, [IQIC10[C M _QP_ ’él' )
W S //f\\ ’ 3
fLendun \ j ¢ ] —Hpa o
F
o B} e A

PROPER INSTALLATION: Ths following installation guldelines will

insure optimurm fiald perormance and reliability whan installing a Badger

Tuibe meter,

1, Astrainet Is recomimanded to insure optimum flow conditicning and
pratection for the turbo meter measuring slement.

2. When using a strainer, five {5) diamsters of straight pipe separating
the strainer upsiteam of he meter is recommended,

3. ONLY full-open gats valves should be usad immedialely upstream

of the metar. Butterfly valves MUST be five {8} pipe diameters or

more upsiream of the meler. Full-open gate or bullerfly valves can

be used downstream,

DO NOT install pressure reducing devices or check valves upstream

of the mater.

4

Badger® and Reconfal® ae registered rademarks of Badger Meter, Ing.

B. Unweighted check vaives MUST be located at least three {3) pipe
diameters downsiream of the meler,

6. Prassure reducing devites and sxternally walghled check valves
MUST bs located at least fivs {8) pipe diameters downstream of the
meter.
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Please see our website at

www.badgermeter.com
for specitic conlacts,

Copyright 2040, Batdger Matoy, Ing, Ali tigits ragsorved.

Due to confinuous resaarch, produst improvemerds and enhancements, Badger
Moter raservas the fght lo change product or syslem specifications without nolice,
except to lhe exlent an cutstanding contractual ebligation exists.

BadgerMeter, Inc.

80, Box 245028, Milwaukes, Wl 5382249538
{BO0) 876-0837 / Fax; (868) 371-8682
www.badgermeter.com




Cold Water
Recordall®
Turbo 1000 Meter

Size 4" (DN 100 mm)

Technical
Brief

DESCRIPTION

Badger Melar offars the 4* Turbo Serles meter in Cast Bronze and & Low Lead
Alloy. The Cast Bronze {Trade Designation: Turbo Seriss BB1-NS) and the
Low Lead Alloy {Trade Designation: Turbo Serias LL-NE} versions coroply with
ANSHNSF Standard 81, Anney G and carry the NSF-81 Mark on (e produict,

APPLICATIONS: For use in measurement of polable cold waler In commercial
and kudustrial sendces whare flow 1s in one diraction anly.

OPERATION: Walor Hows inte the meler's measuring elsment conlacting lie
muliivaned rotor, Flow readings are oblalned by rolor revolutions transmitted
by magnetio drive coupling through the melars cover plate to the sealad register,

agnetic drive i achleved by a right angle worm drive, coupling the rolor to
a vertical transmission spindle, driving a gear set rolating the magnet carrier.
A geramic magnet In a cartier rotales around a vertical axis. Rolor rotation is
transmiftad 1o the register gearing through this magnetic coupting.

The turbo measuring element is designed fo greatly reduce wear by reducing
friction potential belween themoving parts of the rolorand bearing system. Lass
wear, In this critical area of the design, providas the utilty manage? with a fower
life sytio cost for meter applicalion. Throughout e aormat oparating range of
the maler, the rotor Hoats batween the thrust bearing system,

OPERATING PERFORMANCE: The Badger® Recordall Turbo 1000 meter meels
and exceeds registation accuracy for the low, nozral, and maximum continuous
operation fow rates as slated in AWWA Standard G701,

CONSTRUCTION: The Badger Recordall Turbe 1000 meier construction which
complies with ANS| and AWWA C701 standards, consists of three basic com-
?_onents: mater bousing, measurng element and permanently sealed vogislar.

e housing is bronze with round fanges. The measuring stement consists
of the lransmission coupling, measaring eferent insert, rofor, fnfet and cutiat
siraightening vanes/nose cenes and calibration dng assembly. The unique
infet and outlel simightening vanes minimize swirt from piping arangements
upstream as well as downstream.

“To simpily maintenance, the reglster and measuring slement can be removed
wilhoul removing the meter housing from the insiaiation, No changs gears are
required lor accuracy cafibration, Interchangeability of certaln parts belwaen
1 1/2% « 4" like-sized mators siso minimizes spare parls invenlory investment.

MAGNETIC DRIVE: Direcl magnelic drve, through the use of high-stranglh
magnels, provides posifive, rellable and depentable register coupling lor
straight-reading, romote or automatic mater reading options.

SEALED REGISTER: The standard register consists of a shalghl-reading
sdometar-typs tolalization display, 3607 14 circle with center sweep hand and
flow Tinder 10 delect leaks, Registar gearing consists of sel-lubrdcating Iherme-
plastic gears to minimize friction and pravids long life, Permanently sealed; dirl,
moisture, lampering and jens fogging problems are eifminated, Mulli-posiion
ragister simplifies mater installation atid reading, Automalic meter roading and
closs proximily systams are avaitabie for afl Recordall Turbo meters. (Ses back
of sheat for additional Information.) All reading options are removatie from the
meter withaut disrupting water service.

TAMPER-RESISTANT FEATURES: Customer removal of the register 10 obtain
irge waler can be prevanted i the tamper detection seal wire screw or TORX®
{amper resistant seal sorew is added 10 the meter, ERher can be instafled at
tha mater sits or at the faclory, A tamper resistant calibration plug seal provides
protection lrom unauthorized parsonnet.

STRAINER: A separate sleainer is recommandad to protect the measuring sle-
meant, See Technical Brief PS-T1 for strainer dimensions,
MAINTENANCE:Badger ResordaliTurbometers aradesigned andmanulaciured
1o provide long-term sorvice with minimal maintenance, When maintenancs Is
required, L ¢ian be performed sadlly sither al tha meter instaflalion or al an?
other sonvanent location. As an silemative to repair by the wtility, Badger of-
fers various maintenance and meler component axchange programs o fit the
naeds of the ulliily.

CONNEGTIONS: Comparion llanges for instaliation of meters on various pipe
ypes and sizes are avaiiable in cast Tron or bronze as an oplicn,

TEST PLUG; An oplional 2° NPT tesl port puls an end to removing and rein-
stalling meleors during Tisld accumsy and pressue tesling,

Turbo 1080 with Optional 2"
Test Plug

SPECIFICATIONS
Typicai Operating 10 -1250 GPM {2.3 fo 284 m*h)
Range {100% % 1.5%)
Maximum 1000 GPM (2271 mih)
Continuous Operation
Maximum 1260 GiPM (284 m¥h)
intermittent Flow
Typical Low Flow 6 GPFM {1.4 m¥%h)
{Min. 95%)

Pressure Loss 7.3 PSI{.50 bar at 227.1 m¥h)
at Maximum
Continucus Operation

Maximum Operating 120°F (49°C})
Temperature

Maximum Operating 150 PSI {10 bar)
Pressure
WMoter Flanges 4" Round Flanges
AWWA 125 pound class

Register Simight reading, permanenily
sealed magnetic drive standard
Automatic Meter Reading and Close
Proximity units optional

Raglstration 100,000,000 Gailons

100 gatlons/sweep hand revelution
10,000,000 Gubic Feet

10 cubic ftisweep hand revolution
1,000,000 ;¥

1 m¥%sweap hand revolution
100,000,000 impeial Gallons

100 Imperial Gallons/swesp

hand revolulion

MATERIALS
Housing Cast Bronze {881}, Low Lead Alloy
Turbo Head  Cast Bronze (881), Low Lead Alloy

Nose Consand  Thermoplaslic
Siraightening Vanes

Rotor  Thermoplastic
fotor Radial Bearings  Lubricated Thermoplastic
Rotor Thrust Bearlngs  Sapphire Jewsis
Rotor Bearing Plvots  Passivated 316 Stainiess Steel
Calibration Mechanism  Stainless Steel and Thermoplastic
Magnet Ceramic
Register Lid and Shroud  Thermoplastic, Bronze
Trim  Stainless Stesl

RTS-T-4

BadgerMeter, Inc,
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PROPER INSTALLATION: The fallowing installation guidelings will
insure optimum field performance and reliability wheninstalling a Badger
Turbo mater,

1. Astrainer Is recommendsd to nsure optimum flow condittoring and
protection for the turbo meter measuring slemeant,

2. When using a sirainer, five (B) diameters of straight pipe separating
the strainer upsiream of the meter is recommended,

3. ONLY full-open gate valves should be used immediately upslraam
of the meter. Buiterfly valves MUST be five {6) pips diarmeters or
more upstream of the mster. Full-open gale or buflerfiy valves can
be used downsiream.

3O NOT install pressure reducing devices or chack valves upslream
of the meter.,
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Badger® and Recordal® are registerod rademarks of Badger Meter, Ing.

8. Unwelghted check valves MUST be located at least three (3) pipe
diameters downstraam of the meter.

6. Pressure redusing devices and extemally weighted check valves
MUST be located at least five {5) pipe diameters downstream of the
mater.
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Cold Water
Recordali®
Turbo 2000 Meter

Size 6" (DN 150 mm)

Technical
Brief

DESCRIPTION

Badger Meter offers the 8" Turbo Series metar in Gast Bronze and a Low Lead
Afloy. The Cast Bronze {Trade Designation: Turtbo Sesies B81-NS} and the
Law Laad Alloy {Trade Degignation: Turbe Series LL-NS}versions comply with
ANBHNSF Standard 61, Annex G and earry the NEF-61 Mark un the produgt.

APPLICATIONS: For uge In measuremant of polable cold water in commercial
and industrial services whera fow 1s in one dliiestion,

OPERATION: Water fiows inlo the meter's mpasuring slement contacting the
multhvaned rolor, Flow readings are oblained by rotor revolutions transmifted
by magnatic drive coupling through the meler's cover plate to the sealed register.
Magnetic drive is achisved by & right angle worm deive, coupling the rotor to the
vertical ransmission spindis, driving a gear set rotating the magnet carrler. A
ceramic magnet In a carder rolates around the verlical axis. Rotor rotation is
iransmitted io the register géaring through this magnetic coupling.

The fwebo measudng dlament is designad 10 gically reduce wear by reducing
friction potential belween he moving parts of the rotor and bearing system.
Less woar, in his eritical area of the design, provides the ulility manage: with
a tower ife tycle cost for meter application. Throughout the normal operating
tange of the meler, the rolor floats bebween the bearing systerm.

OPERATING PERFORMANCE: The Badger® Recordall Turbo 2000 meter meets
and sxceeds ragistration accuracy lorthe low, normal, and maximum conlinuous
speration flow rates as stated in AWWA Standard 701,

CONSTRUCTION: The Badger Hecordall Turbo 2000 meler consirustion,
which cormplies with ANS| and AWWA C701 standards, consists of three basle
components: meter housing, imérchangeable measuring elamaat and perma-
nenlly seated register. The housing Is bronze with round flanges, The measuting
elament consisis of the ransmission coupling, measering element insest, rolor,
inlel and outlsl sttaightening vanesinnse cones and calibration ing assembly,
The anique inlel and outiet straightening vanes minimize switl from piping ar-
rangemenis upstream,

To simplly malntenanss, the register and measuring element can be removed
wilhoul removing the malar housing from the Insigllation, No ¢hange gears ara
raquired for accuracy calibratics, Interchangeability of certain panls betwoen
6% 8%, 10% and 12" metars also minimizes spars parls hwentory iovestment,

MAGNETIC DRIVE: Direct magnetic drive, through the use of high-strenglh
magnels, provides positive, reliable and dependabla register coupling for
stradght-reading, remote or automalic meter reading options.

SEALED REGISTER: The slandard register consists of a straighl-reading
odomelantype toialization display, 360° test ciicla with canter sweep hand and
fiaw finder to detect leaks. Register geating consists of sall-lubricating tharmo-
plastic gears to minimize friction and pravide fong life. Permanently seated; dirl,
moisture, tamparing and lans logging problens are efiminated. Multi-position
renister simplifies meler installation and reading. Automatic meter reading and
closa proximity systams are available for afl Recordall Turbo meters. (Ben back
of sheet for addiilonal information.) All reading options are emovable from s
metar without diszupting waler sendce,

TAMPER-RESISTANT FEATURES: Custumer removal of tha register o oblain
free water is pravented when the tamper detaction seal wire scraw or TORX®
tamper tesistant séal straw is 4dded to the mater. Either can be fnstalled al
the meter site or atthe faolory. A lamper resistant calibration plug seat provides
protéction from unasthotized parsonnel,

STRAINER: A separate sirainer is recommended 16 protect the measuring éle-
ment. See Technical Brel PS-T-1 for stredner dimensions.

MAINTENANCE: Badger RecordaliTinbometers are designedand manulaclured
to provide fong-lerm service with minimal maintenance, When mainlenance is
raquired, it can be perlormed sasily eilbet at the meter instaliation or at any
othet convenient location. As an aflermalive 1o repair by the lilily, Badgar of-
{ors varlous malnienance and meter componant exchangd programs to fit the
nents of the utility.

CONNECTIONS: Companion flanges for installation of maters on various pipe
ypes and sizes are avaliable in cast fron or bronze as an opion.

TEST PLUG: An oplional 2° NPT test port puts an aad to ramoving and rein.
stalling metors during fisld accurscy and pressure testing.

BadgerMeter, Inc.

SPECIFICATIONS

Typical Operating
Range (100% = 1.5%)

Maximum
Continuous Opseration

Maximum
inteninditent Flow

Typical Low Flow
{95%-100%)

Pressure Loss
at Maximum
Continuous Operation

Maxiroum Operating
Temperature

Maximum Operating
Pressure
Meter Flanges

Register

Registration

20 - 2500 GPM (4.5 t0 568 m¥/h)
2000 GPM (454 mh}

2600 GPM {568 mYn)

12 GPM (2.7 m¥n)

4.8 PSIH{,33 bar at 454 m¥h)

120°F (49°C)
160 PSI (10 bar)

8" Round
AWWA 125 pound class

Straight reading, permansently
sealad magnetic drive standard.

Automatic Meter Reading unils
optional.

1,000,000,000 Gallons

1000 galions/sweep hand revolution,
100,000,000 Cubic Feet

100 cubic fl/sweep hand revolution.
10,000,000 m®

10 mﬁlsweeg hand revolation.
1,000,000,000 imperial Galions

1000 imperial gallonsfsweep hand

revolution,

MATERIALS

Housing
Turbo Head

Nose Cone and
Stralghtening Vanes

Rotor

Rotor Radial Bearings
Rotor Thrust Bearings
Rotor Bearing Pivots
Calibration Mechanism
Magnet

Register Lid and Shroud
Trim

Cast Bronze (881), Low Lead Alloy
Cast Bronze {B21), Low Lead Alloy
Thermoplastic

Thermoplastic

Lubricated Thermoplastic
Bapphire Jewsis

Passivated 316 Stainlass Sieel
Slainless Stesl and Thermoplaslic
Ceramic

Thermoplastic, Bronze

Blainless Steei

RTS-T-6
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Meler & DIMENSIONS
Pipe Size Length Width Helgit Flange Bolt Circle | Centeriine Mo, Net Shipping
A B C D F Bolis Weight Weight
§* Meter 18" 11" 13 5118* 78" gy & 14" 8 77ib 89 b,
{DN 150) {457mrm) {280mm} {338mimn) {22mm) {243mm) (133mm) {35 kg {4G.4 ka}
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PROPER INSTALLATION: The lollowing installation guidelines will
Insure optimum field performance and reliability when installing a Badger
Turbe meter,

1. Astrainar is recommeanded o insure optirnum flow conditioning and
protaction for the turbo meter measuring slemsnt.

2, When using & strainer, five {6) diamelers of siraight pipe separaling
the strainer upstream of the meler is recommended.

4. ONLY full-open gate valves should be used immeadialely upslream
of the meler. Buiterily valves MUST be five {5 plpe diameters or
more upstream of the meter. Full-open gale or bullerfly valves can
be used downslream.

4. DO NOT install pressure reducing davices or chack valves upstream
ot the metar.

6. Unweighted check valves MUST be located at least thrae {3) pipe

Batiger® and Recordali® are registerad rademarks of Badger Meter, Inc.

diameters downstream of the meter,

6, Pressure reducing devices and externally weighted check valves

MUST be located al lzast five {5) pipe diameters downstream of the
meter.
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Cold Water
Recordall®
Turbo 3500 Meter

Size 8" (DN 200 mm)

Technical
Brief

DESCRIPTION

Badger Meter offers the 8" Turbo Series mater in Cast Bronze and a Low Lead
Alloy. The Cast Bronze (Trade Designation: Turbo Series B81-NS) and the
Low Lead Aoy (Trade Designation: Turbo Series LL-NB) varslons comply with
ANSUNSK Standard 81, Annex 3 and carry the NSF-81 Mark on the produst.

APPLICATIONS: For use in measurerent of polable coid water in commercial
and induslriaf servives where flow is in one diraction.

OPERATION: Waler flows Into the meter’s measuring elsment contasting the
multi-vansd rolor, Flow readings arm oblained by rotor reveiutions ransmitted
by magnetic drive coupling through ihe mstar's cover plaleto the sealsd register.
Magnelic drive is achigved by a right angle worm drive, soupling the rofor 10 the
vertical trangmission spindls, driving a gear set relaling the magnel camisr, A
ceramic magnet in a carrer rolates around ihe verlical axis. Rotor tolation is
transmitied to the register gearing ihrough this magnelic coupling.

The turbo measuring slement Is designed 16 greally reduce wear by reducing
friction potential batween the moving parts of the rotor and bearing system.
Less waar, in Ihis critical ares of the degign, provides the uility manager with
a lowar s cycle cost for metar application, Throughoid the normat operating
range of the meler, the rolor floals between the bearing system,

OPERATING PERFORMANCE: The Badger® Recordalt Twbo 3560 meter meets
and sxceeds regisiration accuraty forthe low, notmal, and maximum conlinuous
operation flow rales as stated in AWWA Standard G701

CONSTRUCTION: The Badger Recordall Turbo 23500 msler construction,
which compiies with ANS] and AWWA C701 standards, consists of three basic
cornponents: melsr housing, inter¢hangeable measwing eloment and porma-
nentiy sealed ragister. The houging ks bronze with round flanges. The measuring
slament consists of the iransmission coupling, measdring slementinsert, rolor,
infat and cutlel straightening vanas/nose conss and calibration dng assanmbly,
The unique Inist and outtet siraighieniag vanes minimize swirl from piping ar-
rangemanis upstream.

To simplity maintanancs, the ragister and messuring element can be removed
witheut removing the meter housing from the inslallation. No ¢hange gears are
required for accuracy calibration. Inlerchangeabllity of most paris belween 8°,
0%, and 12" meters also minimizes spare parls inveniory investment,

MAGNETIC DRIVE: Direct magnatic drive, through the use of high-strength
maghets, provides posiive, reflable and dependable register coupiing for
Sraight-reading, ramote of automatic meler reading options.

SEALED REGISTER: The standard regisier consisls of & stralght-reading
odometerdype tolaizalion display, 360° tast chrolp with center sweep hand and
liow finder fo detact feaks, Regisler gaaring consists ol sell-ubricating thermo-
plastic gesrs to minimize fiction and provida long life. Parmanently seated; dirl,
moisture, lampesing and fens fogging problems are mininized. Multi-position
register simplifies meter instatiation and reading. Awtomatio mster reading and
closa prax%mi&ée sYslems are available for all Recordall Turbo meters. (See back
of shee! for additional Information.) Afl reading options ata removable from the
meter without distupting water sarvice.

TAMPER-RESISTANT FEATURES: Cuslomer removal ol the register {6 obtain
tiea water is prevented whan the famper detection seal wire screw or TORX®
amper resistant seat screw s added io the meler. Elthor can be installed at
the meter sl orat the faclory, A tampsar resislant salibration plug seal provides
proteclion from unauthorized parsonnal.

STRAINER: A separaie straingr Is racommended to profect the measuring ala-
mant. See Technical Brig! PS<T-2 or slrainer dimensions,

MAINTENANCE: Badger RBecordall Turbo meters aredegignadand manulactured
to provide long-farn servico with minimat maintenance, When malntenance ls
required, it can be parformed easily either at the mmsler instaliation or sl any
ciher conventanl iocatlon, A¢ an alternative 1o repalr by the utllity, Badger of-
fers various malntenance and melar somponent éxchange programs (o il tho
neads of the uillity

CONNECTIONS: Companien ffanges lor iastallation of meters on various pipe
ypes end sizes are avallable In cast on or bronze as an oplion.

TEST PLUGH An opllonal 2° NPT test port puls an end to removing and rein-
slalling metots during field acturacy and pressurs lesting.

SPECIFICATIONS &'

Typlcal Operating
Rangs (100% & 1.5%)
Maximum

Continuous Oparstion

Haximum
intermitient Flow

Typical Low Flow
{95%-100%}

Pressure Loss
at Maximum
Contlnuous Operation

Maximnum Operating
Temperaturg

Maximum Operating
Prossure
Meter Flanges

Reglister

Reglsiration

30 - 4500 GPM {8.8 1o 1,022 %)
3500 GPM {798 m¥h}

4500 GPM {1022 m¥h)

20 GPM (4.5 mY¥h)

2.5 P8I {17 bar a1 785 m%h}

120°F (48°C)
150 PSI {10 ban

8" Round
AWWA 126 pound class

Straight reading, permanantly
sealed magnefic drive standard,

Automatic Meter Reading unils
oplional,

1,000,000,000 Gallons

1000 galionsfeweep hand revolution.
100,000,000 Cubic Fes}

100 subis f1./sweep hand revolation.
16,000,000 m?

10 msweep hand reveliution.
1,000,000,000 mperial Gallons

1000 imperial galfonsfsweep hand

revolution.

MATERIALS

Housing
Turho Head

Nose Cone and
Straightening Vanes

Rotor
Fotor Radlal Bearings
Rotor Thrust Bearings

Cast Bronze {B81), Low Lead Alioy
Cast Bronze (BBY), Low Lead Alloy
Thermoplastic

Thermoplastic
Lubricated Thermoplastic
Sapphire Jewels

BatdgerMeter, Inc.

Rotor Bearing Plvots Passivated 316 Stainless Stest
Calibration Machanism  Stainless Stesl and Thermoplastic
Magnet Ceramic
Reglster Lid and Shroud  Thermoplasiic, Brenze
Trim  Siainless Steel
RTS-T-8
510
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Meter & DIMENSIONS
Pipe Size Length Width Helght Flangs Boit Circle |  Canterling to. Net Shipping
A B8 c B F Bofls Waight Weight
8" Meater 20" 1834} 169" 1 1y By 8 123 b, 147 b,
{DN 200} {508mm) {348mm) {585mm) {25mm} {208ram) {t62mm) {85.7 kg) {66.6 kg)

2" NPT
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PROPER INSTALLATION: The foliowing installation guldelines will
insure optimum fisld performance and reliability when instaifing a Badger
Turbo meter.

1. A strainer is recommended lo insure optiraum flow conditioning and
protecton for the lwrbo meter measuring element.

2. When using s strainer, five (5) diameters of straight pipe separating
the stralner upstream of the mater is recommended,

3. ONLY full-opan gale vaives should be used immediately upstream
of the meler. Buiterlly valves MUST be five (5) pipe diameters or
more upsiream of the meter, Full-open gate or buiterdly valves can
B used downstream,

4. DO NOT install pressure reducing devices or chack valves upstrearn
of the meter.

Badger® and Recordall” are reglstered trademarks of Badger Meter, inc,

5. Unweighted check valves MUST be jocated at least three (3) pipe
diameters downstream of the meter,
6. Pressure reducing devices and sxternally weighted check vaives

MUST be localed at least live (8) pipe diamslers downstream of the
meler.
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Please see our wabsiie at

www.badgermeter.com
for specific contacts.

Gopyright 2010, Baddger Metar, Inc. All dghts rogerved,

Do o continuous esearch, product improverments and enhancements, Badger
Matar reserves 1ha rght to changs product o system specifications without notice,
excapt tolhe extent an oulstanding contracinal obligation exists.

BadgerMeter, Inc.
PO. Box 245038, Milwaukes, Wi 538246536
{800) 878-3837 / Fax: {888) 371-5042

@ www, badgermeter.com




gggi):’;git"e; Size 10" (DN 250 mm) Technical
Turbo 5500 Meter Brief
DESCRIPTION

Badger Metar offers the 10" Turbo Series meter in Cast Bronze and a Low Lead
ABoy, The Cast Bronze {Trade Designation: Turbo Series BEHNS) and the
Low Lend Alioy {Tradde Designation: Turbo Ssrles LL-NS) versions cemply with
ANDINSF Standard 61, Annex G and sarry the NSF-81 Mark on the preduct.

APPLICATIONS: For use in measurement of polable cold water In commeorclal
and industial servicas whers llow is in ong direction.

DPERATION: Waler flows into the meter's mueasuring elament contacting the
mulflvaned rolon Flow readings are oblained by rotor revolutions transmilted
by magnstic drive coupling through the melers cover plale 1o ithe sealed reglater,
Magnetic drive is achloved by a righl angle worm drive, coupling the rotor 1o the
vertival transmission spindle, driving 8 gear sel sotaling the magnet carrier, A
coramio magnet in a carrier rolales around the vertical axis. Rotor rolalion ig
iranamitied {o the register gearing through this magnetic coupling.

The turho measuring slement is dosignad to greally reduce wear by reducing
friction potential between e moving parts of the rotor and bearlng system,
Less wear, in this oritical area of the design, provides the uillty manager wilh
a lowar e cycte cosl for meter appiication. Throughout the normal pperating
range of the moter, the rolor ficats belwsen the bearing system.

OPERATING PERFORMANCE: The Badger®Recordsli Turbo 5500 metermesis
and exceeds registralion ateuracy for thelow, normal, and maximum continugus
oparation flow rales as slated in AWWA Standard C701.

CONSTRUCTION: The Badger Recordall Turbo 5500 meter ¢onstruclion,
which complies with ANSI and AWWA C701 standards, sonststs of three basic
somponents: meler housing, interchangeable measuring slement and perma-
nantly ssated register. The housing is bronze with round flanges, The measuring
aigment consisls of the ransmission coupling, measuring elamant insert, rotor,
inlet and oulle! slraightaring vanes/ose cones and calibration 1ing assembly,
The uniqus inlet and outiel skeaightening vanes finimize swid from piging ae-
randjements upslaam,

To simplify maintenance, the register and measuring elemant can be removed
withoul removing the melsr housing frem the inslaliation. No change gears arg
requived lor accuzacy cafibration. interchangeability of certaln parts betwean 8%
10%, andd 12" msters also minkmizes spare pays invenlory invesiment,

MAGNETIC DRIVE: Direct magnelic drve, through the use of high-slrenglh
magnets, provides pesitive, refiable and dependable registar coupling Tor
siraight-reading, remote or automalic metsr reading opliens.

SEALED REGISTER: The standard register consists of a straighl-reading
cdometar-type lolalization display, 360° a8 circle with center sweep hand and
flow finder 1o detect fesks. Register gearing consists of self-lubricating thermo-
plastic gears lo minimize Triction and provide long lifs, Permanently seated; dir,
mioisture, lampering and lens foaging problems are efiminated. Mellt-position
register slmplifles mster instaiialion and reading. Automalic meler reading and
close proximity systems are available Tor all Recordall Turbe meters, (Bes back
of sheet for additional information,) Al reading options are removabie from the
meter withoui disrupting water sarvice.

TAMPER-RESISTANT FEATURES: Cusiomer removal of 1ha rogister 10 oblain
frae water i¢ prevented whon the lampsr detection seal wire screw or TORRY
tampsr resistant seal serew s added to the meter. Either can be instatied at
the mster site or atthe faclory. A tampsr resistant calibration plug sea provides
protection from unautherzed parsonnel

STRAINER: A separaie strainer is recommuendsd 16 prolect the measuring sle-
mant, Seo Technical Brle! PSCT2 for sleainer dimansions.

MAINTENANCE; Badger Recordall Tutho meters are designedand manufaclured
1o provide jong-erm service with minimal maintenance, When maintenance is
raquired, it can be performed saslly either at the matar instaliation or at any
alher convenient loeation. As an alternative 10 repair by the ulility, Badger of-
fers varipus mainlenancs and meter component exchange programs to 1t the
needs of the utility.

COMNECTIONS: Companion flanges Tor Instaliadion of meters on various pipa
typas and sizes are available In cast iren or bronze as an option.

SPECIFICATIONS

Typical Operating
Range (100% = 1.5%}

Maximum
Continuous Operation

Maximum
Intermitient Flow

Typical Low Flow
{95%-100%)

Pressure Loss
at Maximum
Continuous Operation

Maximum Opsrating
Ternperature

Maximum Operating
Prossure
Meter Flanges

Register

Registration

50 - 7000 GPM {11.4 (0 1550 m¥i)
5500 GPM (1250 mvh)

7000 GPM {1590 m¥h)

30 GPM (8.8 m¥h)

1.6 P51{.11 bar at 1250 mh)

120°F {49°C)
150 PSI (10 bar}

10" Round
AWWA 125 pound class

Slraight reading, permananily
sealed magnetic drive standard,

Automatic Meter Reading units
optional.

1,000,000,000 Galons

1000 galions/sweep hand revolution.
109,000,000 Cubic Feat

100 cuble f./sweep hand ravolution.
10,000,000 m*

10 n¥/sweep hand revolution.
4.000,000,000 Impetial Gallons

1000 imperial gallonsfsweep hand

ravoiution,

MATERIALS

Houslng
Turbo Head

Nose Cone and
Straightening Vanes

Rotor

Rotor Radial Bearings
fiotor Thrust Bearings
Rotor Bearting Pivols
Calibration Mechanism
Magnet

Reglster Lid and Shroud
Trim

Gast Bronze {381), Low Lead Alloy
Cast Bronze (B81}, Low Lead Alloy
Thermoplastio

Thermoplastic

Lubricated Thermoplastic
Sapphire Jewels

Passivated 318 Stainless Stesl
Stainless Stesl and Thermoplastic
Ceramio

Tharmoplastic, Bronze

Stainless Steel

RTS-T-10

BadgerlMeter, Inc.
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Meter & DIMENSIONS
Pipe Size Length Width Haight Flange Bolt Circle | Centerling No., Net Shipping
A B8 c o F Bolts Weight Waight
10" Meter 26" 18" 17 15/32" IR Ta ki 1450 7 78" 210 b, 2351b.
©N250) | (860.4 mm)| (4064 mm) | (443mm} | (27 mm) B62mm) | (199.4 mm) 12 ©53ky) | (106.6Kkg)
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PROPER INSTALLATION: The following instaliation guidelines wi
msure optimum jisid performance and reliabilily when instalting a Badger
Turbo meter,

1. A strainer is racommanded o inswe optimum flow eondilioning and
protection for the urho mater measuring element.

When using a strainer, live {5) diameters of straight pipe separating
the siralner upstream of the meter is recommended.

8. ONLY fuli-open gate valves should be used immsdiately upstream
of the meter, Butterlly valves MUST be five (5} pipe diameters or
more upsiream of the meter, Full-open gate or butterfly valves ¢an
be used downstrearn.

4, DO NOT instal prassure reducing devices or checl valvas upstream
of the meter.

2

Badgor® ang Renortial® are reglstered vademarks of Badger Mater, Inc,

5. Unwaightad check valves MUST be located al lsast thwee (3) pipe
diameters downsiream of the maler,

6. Pressure reducing devices snd exlernally weighted check valves
MUST be located at feust five (8) pipe diameters downstream of the

matar.
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Cold Water
Recordall®
Turbo 6200 Meter

Size 12" (DN 300 mm)

Technical
Brief

DESCRIPTION

APPLICATIONS: For use in measurement of potable cold water in
commercial and industrial services where flow is in one direction.

OPERATION: Water flows into the meter's measuring element con-
tacting the multi-vaned rolor. Flow readings are obtained by rotor
revolutiens transmitted by magnetic drive coupling through the meter's
caver plate to the sealed register. Magnetic drive is achieved by a right
angle worm drive, coupling the rotor to the vertical transmission
spindle, driving a gear set rotating the magnet carrier. A ceramic
magnet in a carrier rolates around the vertical axis. Hotor rotation is
transmitted to the register gearing through this magnetic coupling.

The turbo measuring element is designed to greatly reduce wear by
reducing friction polential between the moving parts of the rotor and
bearing system. Less wear, in this critical area of the design, provides
the utility manager with a lower life cycle cost for meter application,
Throughout the normal operating range of the meter, the rotor floats
betwean the bearing system.

OPERATING PERFORMANCE: The Badger® Recordall Turbo 6200
meter meets and exceeds registration accuracy for the low, normal,
and maximum continucus operation flow rates as stated in AWWA
Standard C701.

CONSTRUCTION: The Badger Recordali Turbo 6200 meter con-
struction, which complies with ANSI and AWWA C701 standards,
consists of three basic components: meter housing, interchangeable
measuring element and permanently sealed regisier, The housing is
cast iron with round flanges. The measuring element consists of the
fransmission coupling, measuring element insett, rotor, inlet and outlet
straightening vanes/nose cones and calibration ring assembly. The
unique inlet and outlet straightening vanes minimize switl from piping
arrangements upsiream.

To stmplify maintenance, the register and measuring element can be
removed without removing the meter housing from the instaflation, No
change gears are required for agcuracy calibration. Inlerchangeability
of certain parts between 8", 10”, and 12" meters also minimizes spare
parts inventory investment.

MAGNETIC DRIVE: Direct magnetic drive, through the use of high-
strength magnets, provides positive, reliable and dependable register
coupling for siraight-reading, remote or automatic meter reading
options.

SEALED REGISTER: The standard register consists of a straight-
reading cdometer-type totalization display, 360° test circle with center
sweep hand and flow finder to detect ieaks. Register gearing consists
of self-lubricating thermoplastic gears to minimize friction and provide
long life. Permanently sealed; dirt, moisture, tampering and lens
fogging problems are eliminated. Multi-position register simplifies
meter insiallation and reading. Automatic meter reading and close
proximity systems are available for all Recordall Turbo meters. (See
back of sheet for additional information.) All reading options are
removable from lhe meter without disrupting water service.

TAMPER-RESISTANT FEATURES: Customer removal of the regis-
ter to obtain free water is prevented when the tamper defection seal
wire screw or TORX® tamper resistant seal screw is added io the
meter. Either can be installed at the meter site or at the factory. A
tamper resistant cafibration plug seal provides protection from unau-
thorized personnal.

STRAINER: A separate strainer is recommended 1o protect the
measuring element.

MAINTENANGE: Badger Recordall Turbo meters are designed and
manufactured to provide long-term service with minimal maintenance.
When maintenance is required, it can be performed easily either at the
meter installation or atany other convenient lecation. As an alternative
to repair by the utility, Badger offers various maintenance and meter
component exchange programs to fit the needs of the ulility.

SPECIFICATIONS
90 - 8800 GPM (205 to 1998 m¥h)

Typical Operating
Range (100% = 1.5%)
Maximum

Continuous Operation
Maximum

Intermittent Flow
Typical Low Flow
(95%-100%)

Pressure Loss

at Maximum
Continuous Operation
Maximum Operating
Temperature
Maximum Operating
Pressure

Meter Flanges

Register

Registration

6200GPM (1408 mdhy
BBOOGPM (1998 mh}
65 GPM (14.8 m¥n}

0.8 PS1(0.05barat 1408ms/h)

120°F (49°C)
150PSI(i0bar)

12"Round
AWWA 125 poundclass
Straightreading, permanently

sealed magnsticdrive standard,
Automatic Meter Reading units

optional.
10,0006,000,060Gallons

10,000 gallons/swesphand revolution.
1,000,000,000 CubicFeet

1,000 cubic ft/sweep hand revolutiorn.
10,000,000 m?

10m¥sweep hand revelution.
10,000,000,000ImperaiGallons

10,000imperialgallons/sweephand

revolution.

MATERIALS

Housing

Nose Cone and
Straightening Vanes
Rotor

Rotor Radial Bearings
Roter Thrust Bearings
Rotor Bearing Pivots
Calibration Mechanism
Magnet

Register Lid and Shroud
Trim

Cast Iron
Thermoplastic

Thermoplastic

Lubricated Thermoptastic
Sapphire Jewels

Passivated 316 Stainless Steel
Stainless Steel and Thermoplastic
Ceramic

Thermoplastic, Bronze

316 Stainless Slesl

CONNECTIONS: Companion flanges for instalfation of meters on
various pipe types and sizes are available In cast iron as an option.

RTS-T-12

BadgerMeter, Inc.
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PRESSURE LOSS CHART ACCURACY CHART
Rata of Flow, in Gallons per Minute Rate of Flow, in Gallons par Minule
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Meter & DIMENSIONS
Pipe Slze Length Width Helght Fiange Bolt Circle| Centerline No. Net Shipping
A B G D F Bolts Weight Weight
12" Meter 19 W' 1g" 19 11/16" 1.26" i7" 8 7/8" 12 262 Ib. 286 Ib.
(N 300) (499 mm) | (482 mm} {500 mm) | (32 mm) (432mm) | (226 mm) (118.8kg) | (129.7 kg)
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PROPER INSTALLATION: The following installation guidelines will
insure optimum field performance and reliability when Installing a
Badger Turbo meter.

1, Astrainer is recommended to insure optimum flow conditioning and
prolection for the turbo meter measuring element.

2. When using a strainer, five (5} diameters of straight pipe separating
the strainer upstream of the meter is recommended.

3. ONLY fuli-open gate valves should be used immediately upstream
aof the meter. Buiterfly valves MUST be five (5) pipe diameters or
more upstream of the meter, Fuil-open gate or butterfiy valves ¢an
be used downstream.

4. DO NOT install pressure reducing devices or check valves
upstream of the meter.

Badger® and Recordali® are ragistered trademarks of Badger Meter, Inc.

5. Unweighted check valves MUST be located at least three (3} pipe
diameters downstream of the meter.

6. Pressure reducing devices and externally weighted check valves
MUST be located at least five (5) pipe diameters downstream of the
meter.
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Please see our website at
www.badgermeter.com
for specific contacts.
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Badger Meter

DESCRIPTION

The Badger Meter M-Serles® model M2000 detector is the result
of years of research and field use of electromagnetic flow meter
technology. Based on Faraday’s law of induction, these meters
can measure almost any liquid, slurry, or paste that has minimum
electrical conductivity.

Designed, developed, and manufactured under strict quality
standards, the M-Series meter features sophisticated,
processor-based signal conversion with accuracies of +0.25
percent, The wide selection of liner and electrode materials helps
ensure maximum compatibility and minimum maintenance over
a long operating period,

OPERATION

The flow meter is a stainless steel tube lined with a non-conductive
material. Quiside the tube, two DC powered electromagnetic coils
are positioned opposing each other. Perpendicular to these coils,
two electrodes are inserted into the flow tube. Energlzed coils
create a magnetic field across the whole diameter of the pipe.

As a conductive fluid flows through the magnetic field, a voltage
is induced across the electrodes, This voltage is proportional to
the average flow velocity of the fluid and is measured by the two
electrodes. This induced voltage is then amplified and processed
digially by the converter to produce an accurate analog or digital
signal. The signal can then be used to indicate flow rate and
totalization or to communicate to remote sensors and controllers.

With no moving parts in the flow stream, there is no pressure
lost. Also, accuracy is not affected by temperature, pressure,
viscosity, density or flow profile, There is practically no
maintenance required,

APPLICATION

The M2000 has many advantages aover other conventional
technologies. It can be used in a majority of industrial flow
applications, The M2000 meter can accurately measure fluid
flow—whether the fluid is water or a highly corrosive liquid,

very viscous, contains a moderate amount of solids, or requires
special handling. Today, magnetic meters are successfully used in
industries including food and beverage, pharmaceutical, water and
wastewater, and chemical.

ELECTRODES

When looking from the end of the meter into the inside bore, the
two measuring electrodes are positioned at three o'clock and nine
o'clock. M2000 mag meters have an "empty pipe detection”feature,
This is accomplished with a third electrode positioned in the meter
between twelve o'clock and one o'clock.

ITB-186-02-EN {August 2012}

M-Series® M2000

Electromagnetic Flow Meter Detector

' _ | )

M2000 Detector

\ /

I this electrode is not covered by fluid for a minimum

five-secand duration, the meter will display an "empty pipe
detection” condition, send out an error message if desired, and
stop measuring to malntain accuracy. When the electrode again
becomes covered with fiuid, the error message will disappear and
the meter will continue measuring,

As an option to using grounding rings, a grounding electrode
{fourth electrode} can be bwilt inta the meter during
manufacturing to assure proper grounding. The position of this
electrode is at five o'clock.

FEATURES

«  Pulsed DC magnetic field for zero point stability

- Corrosion resistant liners for long life

- Calibrated in state-of-the art facilities

+  Optional grounding rings or grounding electrode
Measurement largely independent of flow profile
NSF listed
integral and remote signal converter availability

« Available in sizes 0.25...54" (6...1400 mm)

Technical Brief
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Meter with M2000 amplifier Meter with junction box for remate M2000 ampfifier
N , Est, Weight with Flow Range
Size A B ¢ D M-2000 LPM GPM
inch mm inch mm inch mm inch mm inch mm Ih kg min max_.|...min max
1/4 6 6.7 170 14.0 356 35 89 114 288 10 4.5 0.063 20 0.02 S
5/16 8 6.7 170 140 356 3.5 89 114 288 10 4.5 0.114 34 0.03 9
3/8 i0 6.7 170 140 356 3.5 49 11.4 288 10 4.5 0.177 53 005 14
i/2 15 6.7 170 140 356 3.5 89 1t.4 283 10 4.5 0416 125 0.11 33
3/4 20 6.7 170 14.2 361 3.9 99 11.5 293 13 5.5 0.75 225 0.2 59
1 25 89 225 14.4 366 4.3 108 1.7 298 18 8.0 1.20 350 03 93
1-1/4 32 89 225 15.2 386 4.6 117 125 3t8 20 9.0 2.00 575 0.5 152
1-1/2 40 8.9 225 154 390 50 127 12.7 322 21 8.5 3.00 S00 0.8 239
2 50 89 225 15.9 403 6.0 152 13.2 335 26 115 4,70 1400 1 373
2-1/2 a5 11.0 280 17.3 434 7.0 178 14.4 366 52 235 8 2400 2 631
3 80 11.0 280 173 440 7.5 191 14.7 372 54 245 12 3600 3 956

4 100 11.0 280 184 466 9.0 229 15.7 398 56 255 19 5600 5 1493
3 125 15,8 400 196 498 10.0 254 169 430 58 26,0 30 8800 8 2334
6 150 15.8 400 206 524 1.0 279 17.9 456 60 27.0 40 12700 11 3361
8 200 15.8 400 22.5 572 13.5 343 204 518 6 39.0 75 22600 20 5975
10 250 19.7 500 26.8 681 160 406 241 613 178 81.0 120 35300 30 9336
12 300 19.7 500 289 734 19.0 483 26,2 666 207 94.0 170 50800 45 13444
14 350 19.7 500 30.8 782 21.0 533 28.2 716 258 117 230 69200 60 18299
16,4400 23.6 590 33.7 856 23.5 597 31.0 788 306 139 300 90400 20 23501
18 450 23.6 590 35.0 890 25.0 635 324 822 400 181 380 114000 100 30250
20 500 23.6 590 38.2 969 27.5 699 355 901 493 224 470 140000 125 37346
22 550 236 590 396 1005 29.5 749 36.9 937 523 237 570 170000 150 45188
24 600 23.6 590 42.2 1071 320 813 39.5 1603 552 251 683 200000 180 53778
28 700 23.6 590 46.2 1173 36.5 927 44.0 1118 648 294 920 275000 240 73100
30 750 31.5 800 483 1228 39.0 984 45.7 1161 702 319 1060 | 315000 280 84000
32 800 31.5 | 800 52.2 1325 41.4 1015 49.5 1257 768 349 1200 | 361000 320 95600
36 500 315 800 55.3 1405 460 1168 54,1 1374 848 385 1500 | 457000 400 | 121000
40 1000] 315 800 60.0 1525 50.2 1230 57.4 1457 922 419 1960 | 565000 500 | 749300
42 1059| 360 914 66.0 1675 53.0 1346 634 1610 1198 499 2100 | 620000 550 | 164600
48 1200 394 1060 69,9 1775 59.4 1455 67.2 1707 1208 549 2700 | 814000 720 | 215100
54 1400] 394 1060 785 1995 684 1675 759 1927 1362 619 3700 | 17100000 980 [ 292700

SPECIFICATIONS
Flow Range 0.1...39.4 fps (0.03...12 m/fs) Pipe Spool 316 stainless steel
Material

Min, = 5 micromhos/cm Meter Housing  |Carbon steel welded
Conductivity Material
Accuracy 4 0.25 percent of rate for velocities greater than 1.64 ft/s  |Flanges Standard (ANSI B16.5 Class 150 RF}: Carbon steal

(0.50 m/s), + 0.004 ft/s (+: 0.001 m/s) for velocities less than Optional: 316 stalnless steel

1,64 ft/s (0.50 my/s)
Electrade Standard: Alloy C Meter Enclosure |NEMA 4X (IP66)
Materials Optional; 316 stainless steel, gold/platinum plated, tantalum, Classification Gptional: Submersible NEMA 6P {remate amplifier requized)

platinum/rhodium
Liner Material  |PFA up to 3/8", PTFE 1/2...24" soft and hard rubberfrom 1...54"  [Junction Box For remote amplifier option: Powder coatad die-cast aluminum,

Halar® from 14...40" Enclosure Pro- |NEMA 4 (IP65)
tection
NSF Listed Models with hard rubber liner 4" size and up; PTFE liney, all sizes. Cable Entries 1/2" NPT Cord Grip
Fluid With Remote Amplifier; PFA, PTFE & Halar 311°F (155°C)  {Optional Mater Slze Thickness (of one ring:
Temperature |With Meter Mounted Amplifier; Rubber 178° F, (80° C), PFA,{Stalnless Steel  |Up through 10 inches 0.135

PTFE & Halar 212° F (100° C), Rubber 178°F, (80° C) Grounding Rings | 12...2" o187

M-Series is a registered trademark of Badger Meter, Inc. Other trademarks appearing in this document are the property of thelr respective entities.
Due to continuous research, product improvements and enhiancements, 8adger Meter reserves the right te change product of system specifications without notice, except to the extent an outstanding
contractual obligation exists. ® 2012 Badger Meter, Inc. Afl rights reserved.

www.badgermeter.com

The Americas | Badger Matar { 4545 West Brown Deer Rd | PO Box 2450356 | Milwaukee, Wi 53224-9536 | B00-876-3837 | 414-355-0400

México [ Badger Meter de las Americas, 5.A. de C.V. | Pedro Luls Ogazon N°32 | Esg. Angefina N°24 | Calonia Guadalupe inn | CP 01650 | México, DF | México | +52-55-5662-0882
Europe, Middle East and Alrica | Badger Meter Evropa GmbH | Nurtinger Str 76| 72639 Neuffen | Germany | +49-7025-9208-0

Czech Republic | Badger Metey Czech Republic s.r.o. | Mafikava 2082/26 | 621 GG Bino, Czech Republic | +420-5-41420471

slovakia | Badgar Mater Slovakla s.no. | Raciznska 109/D 1831 02 Bratislava, Slovakia | +421-2-dd 63 8301

Asia Pacific | Badger Meter | B Marine Parade Rd | 21-04 Parkway Parade | Singapore 449269 | +65-63464836

China | Badger Meter | Rm 501, N° 11 Longyue Apartment | N° 180 Longfin Rd, Jiuting Songjiang Ciistrict | Shanghai, China | 201615 | +85-21-5763 5412




Comprehensive network data collection and system management

ltron’s Network Software offers water providers the ability to transform their business
through the analysis of meter data collected over the ChoiceConnect network. Network
Software is a powerful tool that maximizes the fixed network systen’s performance
and delivers granular data collected by the network into actionable intelligence that
today’s water providers require.

NETWORK SOFTWARE COMPONENTS

» Network Administrative Application (NAA) » Network Web Application {NWA)
Administrative application that monitors the health of the entire Web-based window allows analysis capabilities of up to 400
fixed network systern and exports defined reports. days of collected data.

» Network Performance Application: (NPA}
Web-based installation tool with long-term trending and analysis
of fixed network performance.




NETWORK ADMINISTRATIVE APPLICATION OVERVIEW

NAA runs automatic diagnostics on the current status of the ChoiceGonnect fixed network
and allows the system administrator to keep the system running smoothly. The application
anables the utility to quickly assess the health of the fixed network by accessing reporis
on system conditions for ERT® communication modules and network collectors and
repeaters. NAA also manages the network data collection, collecting consumption reads
and time synchronized hourly interval reads for data logging and alarms, as well as data
presentment and export options of the collected data.

Features and Benefits

NAA is a rich-client appiication designed primarily to collect and export consumption
and event data and 1o allow the utility’s system administrator to address and handle data
processing exception and fault conditions as they are encountered.

NAA manages and executes:
» Network Status
« Visualization of collector, repeater

and ERT location and status using
integrated mapping technclogy

Event notification capability for
delivery of time critical system
status information

» {Over a dozen standard reporis with
capability to customize reports for
specific utiity needs including:

~ Leak Report

— Tempers Report

- Reverse Flow Report

- Usage on Inactive Account

- No Usage on Active Account
ERT Properties

- Monitor the status and cperation of
every ERT module in the network

— See the hour-by-hour read rate of
each ERT

- Filter and search for a particular
ERT, group or all ERTs that the
system reads

» Data Collection Management

* Register and interval consumption data
with 400-day storage

o Fwo-way communications to the ERT
that enables:

- On-Demand Consumption Read —
to extract a specific read from a
single ERT or from a specified
group of ERTs

~ On-Demand Interval Data —
to extract a specified range of
historical interval data reads from
a single ERT or specified group
of ERTs

+ ERT Readings

- View readings for a specific ERT in

the systemn
¢ ERT Tampers and Alarms

- View tamper information for a

specific ERT

NETWORK PERFORMANCE
APPLICATION

Long-term network performancea

data is provided via the web based
NPA. NPA measuras network performance
during deployment activitias 1o ensure
proper read requirements are met. It
also provides a comprehensive analysis
of long term performance and healih

of the network using graphs, charts
and mapping to articulate critical,
device specific information for effective
network managerment.

Features and Benefits

NPA is a deployment tool for use by itron
Professional Services staff during initial
rollout of a fixed network system. NPA
altows the Project Manager to input &
baseline scheduie of when ERTs should

be Installed according o the overall project
schedule, and as these ERTs come on-
line and are heard by the network. Their
actual instaltation date is shown on a graph
superimposed on the original baseline.
Thus, NPA allows project managers the
ability to track actual project progress
against planned. Once deployment has
been compisted, the customer retains
access to NPA,

NPA software provides additional value
to customers over the life of the system
by allowing custorners to trend and
analyze systerm performance beyond the
18 months that is available via the NAA
diagnostic tools.

A principal benefit of NPA is to increase the
read rate reliability of the network. This is
done with the Adaptive Channel Plarining.
This feature residas in NPA and uses a
variety of mathematical and staiistical
methodologies to detect when and/or

if certain BF channets may be suifering
degraded performance within the ISM
band. Once pre-selected performance
thresholds are crossed, Adaptive Channel
Planning uses twoe-way communication (as
described in NAA) to transmit a channel
plan that blocks suspect channels from
further use, therefore increasing overall
read rate reliabiity, Should the suspect
channel later be detecied as available
{hysteresis window is typically about one
menth), a new channel plan will be issued
agaln via two-way making that channel
once again avallable for use.




NPA enables:

» Ability to analyze networlk performance
by route, region, city or other
configurable group

» Long-term network
performance trending

» Delivery of daily read and interval
data statistics

» Acguisition ¢f meter read
redundancy reports

» Visualization of Cellular Control Unit's
{CCU's), repeaters and comimunication
modules (100W & 60W ERT modules)
in map view

» Scalable network expansion to support
future needs

NPA provides utliities with a comprehensive
set of CCU performance analysis that
aliows users to view:

» Collector Properties

Review CCU configuration and change
assigned WAN type and grouping.
Communications

The CCU Dstail read-only tab

displays the collector's current
communication setiings.

¥

Scan Schedule

Show the scan schedule properties
inherited from the configuration group
the CCU is currently assigned io.

ERT Type
Summary view of the ERT type.

¥
¥

¥

b

R

ERT Type Exclusions

Summary view of the ERT type
exclusion properties inherited from the
configuration group that the collector is
currently assigned to.

CCU Alarms

Shows reported alarms for a specific
fime pericd.

CCU Data Update Log

Monitor communication status for

the system devices as well as view
communication statistics for the selected
CCU over a specified time period.

»

¥

b

¥

NETWORK WEB APPLICATION

NWA allows you to quickly access and analyze up to 400 days of collected dally and
hourly data in an easy-to-use web browser interface — without the necessity of lcading
and managing rich-client software and without the inconvenience of wading through
numerous system administration functions simply fo access consumption information for

a selectad account,

Features and Benefits

» Account Search
Offers the ability to search on specific
parameters including Account#, City,
State, Zip, ERT D, Meter ID, Premise
ID, and Transformer 1D, Wildcards
are permissible.

» Daily Consumption Tab
Once an account is selected, all
asscciated properties information is
displayed as well as the most current
read date, lime, and reading.

» Hourly Gonsumption Tab
Clicking on the HOURLY tab presents all
the same information as the DAILY 1ab,
but the daily line graph changes to a bar
chart showing hourly consumption for
each of the 24 hours of the selected day.

On-Demand Read

In either the Dally or Hourly tab, there is
a button labeled “ON DEMAND READ"
This button when clicked defivers the
same functicnality as the "On-Demand
Consumption Read” feature described
in NAA,

Current Tampers Tab

By clicking on the current tampers tab
all active tampers will show including cut
cable and reverse-flow.

%

v
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FEATURE SET

Fixed Network Software

Network Administration Application (NAA) Network Web Application (NVYA)
» Endpoint Operations Domair » Collecior/Repeater List Page » Daily Consumiption - Single Account
* Summary Page » Diegnostic Map Page (400 Day View)
- Active Endpoirit Count » System Status Summary Page » Hourly Consumption - Single Account
* Endpoint List Page » Operational Reports (24 Hour View)

» Compare 400 days of data

~ Endpoint Properties Tab v Leak Report . . .
Dai ) b {i.e. Daily - same month, previous year)
- Haliylﬁzadlngs Ta * Tampers Report » On-Demand Read (Up To 40 Days)
- Collljry eadn;gs Tab . Severse Ficlaw Report » On-Demand Read (Up To 40 Days)
- i ° j
ollectors Ta sage On Inactive Report Network Performance Application {(NPA)
— Repeaters Tab « No Usage on Active Report .
' ) » Measure network performance against
— Tampers Tab » Endpoints Reporting Alarms Report vaseline EAT installation schedute
- Alarms Tab + Collectors Reporting Alarms Report » Comprehensive performance analysis
- Membership Tab tocl using graphs, charis, mapping

=" At ltron, we re edlcated to ellverlng end to end smart ghd and sma
" distribution solulions 10 electric, gas and water tiliies around the globe, Our
~company is the world s Ieadlng provider of smart metering; data collaction =+
-~"and utility sofiware systerns; with over 8,000 utilities worldwide relymg on ot

- ...techno}ogy to optsmize the dellvary and use of energy and water. s

:COHPOHATEHEADQUAH RS
-2111 N Moter Road: o

Phone 1 800. 635 5461

To reallzs ycur smarter energy and water future, start her ' Fax:.:- - 1.509.891.3355

. While ltron strives to rnake me sontent of ns mari-:ehng inaléjals as Urnely ancl accurafe as pﬂsslhle iiron rnakes ne clalms, prormses orguaranlees abcui ihs accuracv. complﬂienﬁﬁ
- or adequacy of, and expressly disctaims liabifity for errors and omissicns In, such materials. No warranly of any kind, implied, ‘exprassed, or stalulory, inciuding but not Ifmited 1
the warranties of non-infririgement of thied party rights, title, marchaniabmiy and filnass for & pa{llcuiar purpose, is given wnh respaci 10 lhe conleni of these markellng malernls

@ Copyrigh 2012, Iron., Allnghls feserved 161185853 02702512 j_ : . ST fi B .




Water Communication Module

The 100W ERT® comminication module is the latest addition to ltron's portiolio of
advanced metering devices for water utilities. Featuring a compact design, industry-
leading battery life and technology designed to adapt and grow with your business, the
100W module can help you streamline your operations and maximize your resources

today and into the future.

100W ERT modules are available in
two housing designs, supporting both
water pit and remote Installations. The
different 100W ERT madules are identified
as follows:
» 100W is to be utilized with enceder
registers in a pit environment
» 100WP for pulser registers ina
pit environment
« All new 100W ERT modules for pit
applications will come standard with
ared integral connector port to utilize
the optional 100W Through-The-Lid
{TTL) antenna

SPECIFIGATIONS

» 100W-R for encoder registers in
remote applications

» 100WP-R for with pulser registers in
remote applications

These modules offer advanced two-way.
meter data collection designed specifically
for ltron collection systems using handheld,
mobile, fixed network and combination
hybrid sclutions. 100W ERT modules
diffarentiate themseives from other devices
on the market by providing true two-way

communications capabilities. Engineered
from tha ground up to leverage the banefits
of CholceConnect™ collection systems,
100W ERT modules enable easy migration
from mobite to fixed network operations

a8 your blisinéss neads evolve. With ™

lfron's complementary communications
technology, fixed and mobile network
sysiemns can be deployed side-by-side in
hybrid configurations to ensure maximum
efficiency and refiability in both high and
low-density meter populations.




100w

Water Meter Compatibility

The 100W ERT module is compatible
with industry-leading weter meters from
ltron—as well as those from ail major
rmanufacturers such as Badger, Elster
AMCO, Hersey, Master Meter, Neptune
and Sensus—enabling water utilities io
consolidate al their water meters under
a single reading system. Powered

by proven, advanced lithium battery
technology; the module is designed for 20
years of battery life in both fixed network
and mobile modes.

Data Logging

The 100W ERT module stores 40 days of
hourly consumnption information, which can
be collected by the fixed network system to
leverage real time data collection or can be
read by mobile or handheld systems. This
data is prasented in four basic use cases:

» Any hourly reading within ihe last 40 days
» A set of 24 consecutive hourly readings

» A set of 40 daily readings

» A set of 40 days of hourly interval daia
are available even in mebile mode

Superior Performance

The 100W ERT module utilizes 12C radic
channels in Fixed Network and 50 radic
channels in mobile and handheld modes,
randomly selecting one channel for

each data message. This multi-channel
approach delivers higher read integrity
over competing products by reducing the
effect of interfering signals from other radio
frecuency (RF) signals in the area. The
100W ERT medule will transmit the Fixed
Network consumption messages at peak
radiated power greater than 1 Watl,

Reliability

100W ERT modules feature a circuit
assembly and battery pack that are

fully encapsulated within a specially-
formulated potting material o completely
protect internal components from

water, contaminants, corrosion, rough
handiing and temperature cycling. With
their straight forward, rugged design,
100W ERT modules use substantially
fewer components than most cornpeting
products, resuliing in greater reliability.
The advanced, integrated antenna
operates effectively in a wide range of
meter box installations. The 100W ERT
modute offars peace of mind with a 20
year limited warranty.

Lower Cost of Ownership

100W ERT module devices feaiure
industry-leading battery life , ensuring your
mater data collection investrnent achieves
substantially better financiai returns than
competing products with batieries that
typically last only ten or twelve years. Whan
one considers the advancemenits in leak,
reverse flow {absolute encoder version
only) and tamper detection, 100W modules
necessitate fewer field investigations

and substantially lower expenditures

for installation, meter reading, customer
service and field service. And with a low
battery alarm, these moduies halp utilities
better plan and manage the replacement of
units in the field.

Leak Management

Water loss management is critical to any
water utifity's success. 100 Series modules
can be paired with ltron's advanced
acoustic Leak Sensor. The Leak Sensor
collects and analyzes changes in pipe
acoustics that indicate probabie leaks in
the distribution system environment to
detect both new and pre-existing leaks
automatically. Leak Sensor technology,
coupled with the modulg’s internal
customner-side leak detection algorithm
and the option fo use data from groups
of 100W ERT moduies (District Metering)
provide the utility with a highly accurate
picture of the overall health of the water
distribution system.

Leak Data

The 100 Series collects and stores the
data from the Leak Senscr. The Leak
Sensor samples the pipe conditions every
22.5 minutes or 64 timeas daily. The 100
Series stores the 8 quistest analyses

daity and will hold 20 days worth of data,
This data is picked up during normal

meter reading operations and seamlessly
transfars the data to our hosted web based
solution {mlogoniine).

100WR




100W ERT MODULE SPECIFICATIONS

Functional

» Power Source: Two *A” cell lithium
batterles warranted for 20 years

» Maximum meter register pulse frequency
{pulse version only): 4 Hertz

» Operating temperature:
« -40°C to +70°C for ramote applications
¢ -20°C to +60°C for pit applications

» Storage temperature: -40°C to + 75°C for
maximum of 1,000 hours

» Humidity fimits: 0 to 100% {submersible)

» Maximum register cable dimension:
300 feat with ltron-approved cable
and splice connectors

» Meter compatibility: See Water
Module Meter Compatibility Guide
(PUB-0063-002)

Transmission Parameters

» Data message:
Multiple BF channei transmissions of
meter register value, cut cable and
or communication error tamper(s),
revarse flow {encoder version only} and
system leak status messages, as wall
as low battery indicator is transmitted
every ning seconds in mobile mode.
All this information and last 7 time
synchronized consumption intervals is
transmitted every five minutes along
with a contingency SCM (Standard
Consumption Messags) avery 60
seconds in fixed network mode

»

b4

Transmitter fraquencies:

* 808 - 924 MHz (Standard Power) in
mobile mode

¢ 903 — 926.8 MHz {High Power) In fixed
network made

p)

¥

Operates in bubble-up mode and does
not require alicense from the Federal
Communications Comrmission {FCC} or
Industry Canada (C)

o FCC Part 16.247
« industry Canada RSS-210

Approved Reading Devices for

Collecting Datalogging Reads

» Nstwork system: [tron Fixed Network 100
Collectors and Repeaters (CCU 100 and
Repeater 100) which offer full two-way
comgmunication capability.

» Drive-by system:

o MC3 with MV-RS v8.0 or higher and
FCS with v2.2 or higher

¢ MC Lite with MV-RS v8.1 or higher and
FCS with v2.3 or higher

» Wallk-by system:

» G300 with SRead handheld
computers with MV-RS v8.1 or higher
and FCS with v2.3 or higher

¢ FC200SR (part number FC2-0005-
004 or FG2-0006-004 will support
datalogging) handheld computer with
MV-RS v&.1 or higher and FCS with
v2.3 or higher

Approved Reading Applications

» Multi Vendor Reading System {MV-RS)
v&.1 or higher or FCS v2.2 or higher
software can read the 100W ERT module
Standard Consumption Message (SCM}
and Datalcgging with the following
reading devices: MC3 v3.3 or higher

Multi Vendor Reading Systern (MV-RS)
v8.2 or higher can read the 100W ERT
module Standard Consumption Message
{SCM) and Datalogging with the following
reading devices: MC3 v3.3 or higher,
FC3005R, FC2003R, and MClite

b

¥

Approved Programming Devices

» FCZ200SR with Field Dapioyment
Manager (FDM) varsion 1.1 or
higher software

» FG300SR with Field Deployment
Manager (FDM} version 1.1 or
higher software

» 900 MHz Beit Clip Radio Field
Deployment Manager (FDM) version 1.1
or higher software

The 100W encoder version does not
require any programming—it automatically
detects the register type within one hour of
baing connected, 100W ERT modules do
not require a FCC license.

Programmable Mode Options
» Mobile/Handheld Mode

« This is the standard mode in which all
100W ERT modules will be shipped.
This mode should be utilized when
mobile or handheld meter reading will
be the primary methed of colleciing
the Standard Consumption Message
(SCM) or datalogging reads.

The SCM will bubble-up in this

mode avery 9 sec. at standard
power optimized for mobife read

rate performance.

o

¢ The battery iife for this mode is
20 years

» Fixed Network (FN} Mode
» This mode is 1o be utilized when fixed

network will be the method of meter
data collection

A high power Network interval
Message (NIM) wilt be transmitted
every 5 minutes with a contingency
SCM message transmitted every
minute at standard power

* FN mocdle can be programimed at
the factory, during installation with
an approved handheld device or
through mobile application after initial
instailation and prograsnming

The battery life for this mode s
20 years

» Hard-to-Read Mohile/Handheld Mods

« This mode should only be used when
communicaticn modules are installed
in difficult to read locations where
standard mobile mode is not sufficient
for satisfactory reading performance

This mede will bubble-up an SCM

at 20 seconds with high power output
1o optimize performancs of these
unigue applications

» The batiery life of this mode is greater
than 10 years




» High Power Mobile Mode

 This mods should be used when
communicaticn madules are installed
in difficult to read environments
where thare is a high concentration
of unfriendly RF and where standard
maoblle mode is not sufficient for
satisfactory reading performance
This mode will bubble-up and SCM
at 60 seconds with a higher power
output to optimize performance of
these unique applications

o Battery life for this mode is 20 years

100W & 100WP Pit Dimensions
» Height: 4.5 inchas
» Maximum diameter:

» Lower: 3,90 inches

* Upper: Approx. 1.70 inches

» Weight: Approx, 9.6 oz,

» Module cable length without integral
connector: & fest and 20 inches {for
register direct mounting)

While ltror: sirives i make the contant of s marketing materials as fimely and accurale as possible, liron makes no claims, prorises, or quaranitess about the'accuracy, complelenass
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» In-ine connecior register cables: 5 feet
and 25 feet (orderad separately)

» Pit models can be installed up to 300 ft.
from meter

100WR & 100WP-R Remote Dimensions
» Height: 4.5 inches

» Width: 5,05 inches

» Depth: 1.47 inches

» Waight: Approx. 8.6 oz.

» Module cable length 10 inches

» Remote models can be installed up to
300 fi. from meter

Mounting Options

The 100W and 100WP models have a
compact heusing and features specifically
designed for water pit mounting options

» Direct-rount for Badger, Elster and
Hersey maters

» Rod-mount cn a ¥z inch diameter
fibarglass or other non-metallic rods

gas and watertiities around the globe, Our

» Shel-mount for pit lid manufactures that
contain recaessed cavity on the underside
of the pit lid

» Through-the-lid mounting with a
pre-drilled 1.75 inch hole and up to
2.5-inch maximurm id thickness

» Direct-mount to any flat surface with
scraw kit

The 100W-R and 100WP-R models are

designed for remote mounting applications

» Wall-mount for installation to the side of
residence or building using scrow kit

» Pips-mount for installation on pipe sizes
from % inchup to 4 inch

» Direct-mount for Badger and
Elster meters

Regulatory and Standards
» FCC Part 15.247
» Industry Ganada RSS-210




Ultra-Rugged Handheld Computer

In today’s rapidly evolving utility landscape, energy and water providers need reliable,
proven technology that helps them operate as efficiently as possible. Itron’s latest
handheld computer-designed specifically for the utility industry helps them do exactly
that.. Built from the ground up and backed by ltron's 30 years of handheld experience,
the Field Collector 300 {FC300) handheld computer offers fast and efficient production
from the field with state-of-the-art mobile processing power. Able to withstand the
rigors of continuous field work, the FC300 is built to military specifications for ultra-
ruggedness. Communications flexibility is built into the FC300 by integrating multiple
wireless communication technologies or fast ethernet. GPS and an imaget/ barcode
reader are additional features that set the FC300 apart.

When fooking for a handheld computer that  Memory Keypad
9X09‘§ at maintenance and reading of all » SD card expansion slot, 1 GB, standard ~ » Backlit 51 key alphanumeric keypad,
electric, gas and water mesters as well as » 198 MB SDRAM including navigation keys

other tasks, the FC300 is fruly an all- In-ona

Utilty autornation col. » 198 MB Flash » Large primary numeric keys GPS

» Built-in GPS receiver (opticnal)

Display
SPECIFICATIONS » 3.7"(93.98 mm) color QVGA Integrated SRead Radio
Operating System » 14 VGA 320 X 240 pixel LOD Color TFT {order option ?’or North. America) N
» Windows GE 5.0 Professional capable of 16-bit color (65,536 colors) ;g_’\r’s‘fm‘;"‘:z{:;exi; fg;li‘;?lﬁﬂigf“
» Non.nvollatiie storage ?f resident drivers, » Qutdoorreadable transflective » Advanced interforance rejection
appications and setings Touchscreen technology for noisy RF environments
Processor » Resistive touchscresn allows the use of » 80 channel receiver for improved

» Marvel PXA320 @ 800 MHz finger or passive stylus {included) reading performance




Integrated RF Master433
RADIAN Radio

{order option for Eurcpe and Austraiia)
» RADIAN protocol compatible

» 433,82 MHz receiver for receiving ltron
RADIAN ERTs and meters with RF
Technology, Modulation: FSK

» ERP <_ 10mwW

Flashlight

» Built-in LED flashlight located at the top
of the handheld

Interfaces

» USB host and client port

» Serial port (Hirose connector for probing)

» Powered RS-232 port

» 10/100 Ethernet port

Batteries

» Lithiurm lon rechargeable battery pack
(2500 mAh)

» Internal clock backup battery (6 year lifg)

» Back-up battery includad for hot
swapping of baiterias

» Full shift Tife with typical usage

» Fast recovery backup power for
data retention

» Main battery low warning
» Action power management {configurable

Audio

» Integrated speaker with adjustable
volurme control

» Built-in microphone

- While Hron strives to rnaks the ccntent ofils markslang malenais as ltmely and accurate as possxble tron makes e claims, promlses, or guaranlaes aboul lhe accuracy compleleness. ;
- or adequacy of, and expressly disclaims fiaGllity for errors and.omissions in, such materlals. No warranty of any kind, impliad, expressed or stalulery, including but not miled 1o ¢
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Integrated Wireless Data
Communications

» GSM/GPRS wireless WAN (optional)
» 802.11b/g wireless LAN (optional}

» Bluetooth 2.0 + EDR Class 2 Radio
(standard)

Feedback and Status Indicators

» Built-in vibration device for
warning notifications

» Largs system status LEDs and power
status LEDs

Imager/Barcode Scanner

{order option}

» Built-in imaget for finear and 2D
barcode scanning

» Monochrome imager for image capture

Case
» Impact resistant plastic case

» Rubberized over meid on all impact
areas for added protection

Dimensions

» Length: 9.94"(256.2cm)
» Width: 3.86"(9.8cm}
» Depth: 2.79"(7.1cm)

Weight

» FC300 (pase configuration): 31 oz
(879 g) including batteries)

Dacking Stations

» Single desk dock (ethernet, USE dlient,
USB Host and serial connectivity,
additional spare battery charger)

» Multi-dock (6 unit)- ethemet connection
only (daisy chain capability)

: To rea!lze your smarter energy and wat futurs, start. here www ltron om___’

Fax o

» Vehicle dock - 11O connectors
» Vehicle power charging adagter
» Carry case for FC300 with SRead radio

» Carry case for FC300 without
SRead radic

» Holster far FC300 with storage for
optical probe

Environmental

» Shock resistance exceeds Mil. Std. 810F

» Vibration immunity to Mil. Std. 810F

» Sealing for dust and water - IP 67 (with
and without battery installed)

» QOperating temperature: -4°F to 122°F
{-20°C 10 50°C)

» Storage temperature: -4°F to 158°F
(-20°C 1o 70°C)

» Humidity: 5 to 95% non-condensing

» Drop: 6 feet (1829 mm) to concrete

» Tumble: 2000 1m tumble test

» Immunity: {EMC) EN 55204:1998

» Emissions: (EMl) FCG Part 15, Subpart B,
Class A; EN 55022, Class A (CISPR 22)

» Safety: UL 60950-1, CSA G22.2 No.
809501, EN 80950, IEC 60850

» Laser safety: 21 CFR 1040.10,
IEC 60825-1

» Battery safety: UL 20564, IEEE 1725

» Radio: FCC Part 15 supart G, IC
RS5210, 102, EN 300 328, China SRRC,
Singapore IDA, Malayasia SIRIM

» Radio safety: FCG Q.ET. Bulletin 65
Industry Canada RSS 102, EN 50360

Warranty
» 1 year comprehensive warranty

» Annual maintenance program available

1, SGO 635 546§ -
1509891, 3386




Acquiring meter data is one half of the equation in a successful fixed network system.
The other half is delivering that information back to the utility. With the onset of advanced
metering initiatives and more robust collection of interval and event data, ensuring your
information arrives where and when it should becomes critical. Devices that transport
data across the network are a critical link, connecting utility and consumer.

ltron's new CCU 100 makes that link
stronger than ever. The CCU 100 (also
known as a collecter) reads data from [tron
electricity meters, gas and water endpaints,
and repeaters. Data is forwarded from

the collector to the utility over a public
wide area network ceflular-based WAN or
broadband) or a private WAN supporting
IP-addressabte packet data. Data is
automatically uplcadsd to the ltron Fixed
Network Software and can be used for
billing as well as advanced applications
and analysis in a meter data management
system. Data uploads occur at scheduled
intervals. The GCU 100 can also facilitate
on-demand requests when needed.

Collectors operate on a 120/240 auto-
sensing volt service and are equipped
with a backup battery. In the event of an
outage, the collector sends an alarm fo
the Itron Fixed Network Software with
information describing varicus events,
including power loss, restoration, and low-
battery conditions.

FEATURES AND BENEFITS

ltron's latest fixed-network collector, the

CCU 100, supporis the needs of today's

evolving utiity by providing:

» Two-way communication 1o endpoints
and to the repeater to coliect on-demand
reads and issue network commands

¥

Robust coliaction of time-synchronized
interval data, when coupled with a meter
data management system, helps utilities:

» Improve customer service
¢ Refine forecast consumption
+ Manage and control tamper and theft

* Davelop new rate-based and customer
incentive programs

Better respond fo customer
“what-if” questions

» Time-synchronization of endpoint clocks,
ensuring data collected territory-wids is
accurately ime-stampad

» Retrieval of missing interval data in the
event of a network outage

» A compact device footprint that is
lightweight and uncbtrusive

» Flexible and easy installation
including fower, building or utility
pole-mount options

» Low power consumption

» Solar-powered configurations for
locations where hard-wired power is not
readily available

» Multiple communication options for
public and private WAN backhauls.
Public and private technologies can be
combined in a deployment, providing
a hybrid approach best suited to the
communication strengths of a given area




SPECIFICATIONS

Functionat
» Power Requirements

* Power source: S0VAC to 266VACY 47
Hz tc 63 Hz

Power consumption: 12 Watts
Maximum 7.5 Watlls Typical

Power cable with photocell adapter for
street light mount

* Power connectors: watertight

and keyed

Backup battery: 6 VDG, 4.5 AH lead-
acid, 1.5 hour operating duration

» Operating Environment

« Operating and storage temperatures:
-40C to +B0C (-40F to 140F) amblent

¢ Operating humidity: 0 to 95% non-
condensing refative humidity

» Product Details
» Product life; 15 years

+ Product identification: numeric and bar
code serial number

* Ceriification: meets or exceeds
applicable ANSI G12.1 or
equivalent standards

Operational

» Endpoint Transceiver Cperating
Frequency

* 903,0-926.8 MHz

. Torealze youg __S_rnarterr g

» Backhaul Specifications
+ Ethernet

Flexible Private LAN options via
Ethernet connection

HSPA/UMTS
EDGE/GPRS/GSM

* CDMA EV-DO Rev A

¢ CDMA IXEV-DO Rev 0
o COMAIXRTT

« CDOMAIS-95

Regulatory and Standards
» FCC, CFR 47, Part 15 Class B certified

Physical

» Dimensions
1.6"x6.3" x3.8" (29.5cm x 16.0 cm x
9.9 cmy}

» Weight - 6.3 Ibs. 2.9 kg) with battery

Installation Methods
» Utility pole mount

» Street light pole mount, optional
photocell power adapter

» Roof mount
» Wall mount
» Tower configuration

Host Processing Software
» Itron Network Soitware
» Opticnal Hosted Services

mart gric
_d|stnbut|on solutlons 1o electnc gas and water utilities around the globe. Or:
rcompany is the world's Ieadmg provxciar of smart meteting, data collect{on
and utility software systems, with over 8,000 utilities wotldwide reiymg Gl
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Mounting Options

:72111 N Moller Foad,
Liberty Lake, WA 99019
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There are a variety of factors that play into a network’s performance and reliability.
Buildings, vegetation, RF interference and more can all impact data collection

and transport. When collecting meter reading data, ensuring that you have the proper
network coverage is mission-critical.

The Repeater 100 collects meter data Repeaters can be installed on towers,
from ltron electricity meters, gas and water  buildings, poies or other structures.
endpeints and refays it to collectors within Once insialled, repeaters automatically
the network. Operating in the 900 MHz discover and connect to collectors and
radio band, repeaters are used 1o extend endpoints within range. The Repeater 100
the range of the network anc add reliability also provides two-way communication
and redundancy to the communication capabiities with 2-way enabled endpoints,
path between endpoints and collectors. allowing for on-demand reads throughout
This makes the ChoiceConnect network the network.

much more cost-effective by reducing the
number of required collectors.

SPECIFICATIONS |




FEATURES AND BENEFITS SPECIFICATIONS Mounting Options

The Repeater 10C helps tor Functional

» Expand network coverage in hard-to-
read areas due to topography or other
signal disturbances

» FPower source;

e Single-phase 120-240V AC
auto-ranging

¥

Expand network coverage without

additional backhaul costs ¢ Optional solar power configuration

» Low power requirements enable cost » Power consumption: 5 Weatts typloal

effective solar deployment » Operating and storage femperatures:

Enable auto-discovery of endpoints -40°C 10 +60°C (-40°F 10 +140°F)
beneath the repeater footprint, Collectors  » Operating hurmidity: 5 o 95% non-

p>

¥

discover repeaters in a similar process condensing refative hurnidity

» Forward positive out notification (PON) » Product identification: Numeric and bar-
and positive restoration notification coded repeater module serial number
(PRN) messages for timely and accurate » FCC compliance: Part 16 certified
cutage detection » ANSI compliance: C12.1 standards

Facilitate a cost-effective and flexibie
fixed network solution

¥

Operational

» Receive/transmit frequency range:
904-924 MHz

» Data integrity: Verified in every message

¥

Provide multi-channel frequency
hopping that:

» Scans for endpoint transmissions
* Decodes and validates packets Dimensions

+ Filters packets—reduces transmissions  » Helght: 6.3 (16 om) without antenna
of recent and frequently heard meters » Width: 11.6” (20.5 cm}

* Retransmits packets ona new channel , peniy 3.9" (9.9 am)

i dpoint ch I
away from endpoint channeis » Weight: 6.31 lbs with battery

» Status message delivery to collectors for

netwoerk troubleshooting

¥

» Offer increased reading redundancy at a
lower cost

: At itron we re dedlcated to dellvenng end to end smart gnd and smart - CbRE'ORATE HE__ADQUARTERS
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