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BID FORM

TO:  City of Rome — Purchasing Department
ATTN: JOHNNA M. ALLEN
P.O. Box 1433
601 Broad Street
Rome, Georgia 30162-1433

“011-18 — “Hamler WTP Filter Console Replacement”

Quantity Description Total Price
1 Replacement of Eight (8)
Filter Consoles Lump Sum $

Proposed Calendar Days from Notice to proceed until Equipment Delivery:

Proposed Calendar Days form Notice to proceed until Completion of Installation:

All bids submitted shall be subject to acceptance or rejection and the City of Rome specifically reserves
the right to accept or reject any or all bids, to waive any technicalities and formalities in the bidding.

The undersigned understands that any conditions stated above, clarifications made to the above or
information other than that requested should be under separate cover and to be considered only at the
discretion of the Purchasing Department.

Name of Individual, Partner Company

Or Corporation

Title Address

Authorized Signature City, State, Zip Code

Company phone number

Please Attach Company Contact’s Business Card:



CERTIFICATE OF NON-DISCRIMINATION

In connection with the performance of work under this contract, the bidder agrees as follows:

The bidder agrees not to discriminate against any employee or applicant for employment because
of race, creed, color, sex, national origin, ancestry or disability. The vendor shall take
affirmative action to insure that employees are treated without regard to their race, creed, color,
sex, national origin, ancestry or disability. Such action shall include, but not be limited to the
following: employment, upgrading, demotion, transfer, recruiting or recruitment, advertising,
lay-off or termination, rates of pay or other compensation and selection for training, including
apprenticeship.

In the event of the bidder’s non-compliance with this non-discrimination clause, the contract may
be canceled or terminated by the City of Rome. The bidders may be declared, by the City of
Rome, ineligible for further contracts with the City of Rome until satisfactory proof of intent to
comply shall be made by the vendor.

The bidder agrees to include this non-discrimination clause in any sub-contracts connected with
the performance of this agreement.

BIDDER

SIGNATURE

TITLE



NON-COLLUSION AFFIDAVIT

The following affidavit is to accompany the bid:

STATE OF

COUNTY OF

Owner, Partner or Officer of Firm

Company Name, Address, City and State

Being of lawful age, being first duly sworn, on oath says that he/she is the agent authorized by
the bidder to submit the attached bid. Affidavit further states as bidder, that they have not been a
party to any collusion among bidders in restraint of competition by agreement to bid at a fixed
price or to refrain from bidding; or with any office of the City of Rome or any of their employees
as to quantity, quality or price in the prospective contract; or any discussion between bidders and
any official of the City of Rome or any of their employees concerning exchange of money or
other things of value for special consideration in submitting a sealed bid for:

FIRM NAME

SIGNATURE

TITLE

Subscribed and sworn to before me this day of 20

NOTARY PUBLIC



STATE OF GEORGIA PROMPT PAY ACT AFFIDAVIT

THIS AFFIDAVIT IS TO ACCOMPANY THE BID

GEORGIA PROMPT PAY ACT: The Georgia Prompt Pay Act was enacted by the General
Assembly in 1994 and took effect January 1, 1995. This act requires owners to pay contractors
within 15 days of receipt of a pay request by the owner or the owner’s representative. If payment
is not made the owner shall pay the contractor 1% per month interest on the delayed payment.
Additionally, the contractor must pay subcontractors within 15 days of receipt of payment from
the owner.

This Act is Code Section 13-11-1 (Georgia Laws of 1994, p. 1398 par. 4)

Firm Name:

Signature:

Title:

Subscribed and Sworn to before me this day of , 20

Notary Public



Form W"g

{Rev. December 2014)
Department of the Treasury
Internal Reverue Service

Request for Taxpayer
Identification Number and Certification

Give Form to the
requester. Do not
send to the IRS.

1 Name (as shown on your income tax retum), Name is required on this line; do not ieave this line blank,

2 Business name/disregarded entity name, If different from above

3 Check appropriate box for federal tax classiication; check only one of the following seven boxes:

D Individual/sole proprietor or D CCi E] SC
single-member LLC
[] Uimited tability company. Enter the tax {CsC ion, S=S corp

4 Exemptions (codes apply only to
certain entities, not indviduals; see
instructions on page 3):

Exempt payee code (if any}

D Partnership D Trust/estate

of the single

Papartnership) »

NMe For a slngie-membev LLC that is disregarded, do not check LLC; check the appropniate box in the line above for Exemption trom FATCA reporting
onner,

code (if any)

Print or type
See Specific Instructions on page 2.

D Other (see instructions) » (Appives (o scoounts mavtained cutsids e U8
5 Address (number, street, and apt, or suite no.) Req s name and P )
6 City, state, and ZIP code
7 List here (op! I}
Taxpayer Identification Number (TIN)
Enter your TIN in the appropriate box, The TIN provided must match the name given on line 1 to avoid Social security number

backup withholding. For individuals, this is generally your social security number (SSN). However, for a
resident alien, sole proprietor, or disregarded entity, see the Part | instructions on page 3. For other - -
entities, it is your employer identification number (EIN). If you do not have a number, see How to get a

TIN on page 3.

Note. If the account is in more than one name, see the instructions for line 1 and the chart on page 4 for

guidelines on whose number to enter.

Certification

Under penalties of perjury, | certify that:

1. The number shown on this form is my comrect taxpayer identification number (or | am waiting for a number to be issued to me); and

2. lam not subject to backup withholding because: (a) | am exempt from backup withholding, or (b} | have not been notified by the Intemal Revenue
Service (IRS) that | am subject to backup withholding as a result of a failure to report all interest or dividends, or (c) the IRS has notified me that | am

no longer subject to backup withholding; and
3. lam a U.S. citizen or other U.S. person (defined below); and

4, The FATCA code(s) entered on this form (if any) indicating that | am exempt from FATCA reporting is correct.

Certification instructions. You must cross out item 2 above if you have been notified by the IRS that you are currently subject to backup withholding
because you have failed to report all interest and dividends on your tax retum. For real estate transactions, item 2 dees not apply. For mortgage
interest paid, acquisition or abandonment of secured property, cancellation of debt, centributions to an individual retirement arrangement (IRA), and
generally, payments other than interest and dividends, you are not required to sign the certification, but you must provide your correct TIN. See the

instructions on page 3.

Sign | signature of
Here U.S, person >

Date »

General Instructions
Section references are to the Internal Revenue Code unless otherwise noted.

Future developments. Information about developments affecting Form W-9 (such
as legislation enacted after we release It) is at www.irs. gov/fwg,

Purpose of Form

An individual or entity (Form W-9 ter) who is ired to file an inf

return with the IRS must obtain your correct taxpayer dentification number (TIN)
which may be your social secuny number {SSN). individual taxpayer identification
number (ITIN), ification number (ATIN), or employer
ientification number (EIN). to raport onan mfonnalnon retumn the amounl paid to
you, or other amount reportable on an inf retum. of i

retums include, but are not limited to, the following:

* Form 1099-INT {interest earmed or paid)
* Form 1099-DIV {dividends, including those from stocks or mutual funds)
* Form 1099-MISC {various types of income, prizes, awards, or gross p )

* Form 1098 (home gag ), 1098-E (student loan ), 1098-T
(tuition)
* Form 1099-C (canceled debt)
* Form 1099-A Isition or 3l of d property)

Use Form W-8 only if you are a U.S. person (Including a resident alien), to
provide your correct TH

if you do not return Fonn W-9 to the requester with a TIN, you might be subject
to backup withholding, See What is backup withholding? on page 2.

By signing the filled-out form, you:

1. Certify that the TIN you are giving is correct {or you are waiting for a number
to be issued),

2. Certify that you are not subject to backup withholding, or

3. Claim exemption from backup withholding if you are a U.S. exempt payee. If

applicable, you are also centifying that as a U.S. person, your allocable share of
any pannershlp income from a U.S. trade or business is not subject to the

* Form 1099-B {stock or mutual fund sales and certain other transactions by
brokers)

* Form 1099-8 (proceeds from real estate transactions)
* Form 1099-K {merchant card and third party network transactions}

g tax on foreign partners’ share of effectively connected income, and

4, Certity that FATCA code(s) entered on this form (if any) indicating that you are
exampt from the FATCA reporting, is cormect. See What is FATCA reporting? on
page 2 for further Information.

Cat, No. 10231X

Form W-9 (Rev. 12-2014)



CITY OF ROME

DRUG-FREE WORKPILACE CERTIFICATE

By signature on this certificate, the Bidder certifies that the provisions of O.C.G.A. Section 50-
24-1 through 50-24-6 related to the “Drug-Free Workplace Act” will be complied with in full.
The Bidder further certifies that:

1. A drug-free workplace will be provided for the Bidder’s employees during the
performance of the contract; and

2. Each contractor who hires a subcontractor to work in a drug-free workplace shall
secure from that subcontractor the following written certification: “As part of the
subcontracting agreement with (contractor’s name), (subcontractor’s name) certifies
to the contractor that a drug-free workplace will be provided for the subcontractor’s
employees during the performance of this contract pursuant to O.C.G.A. Section 50-
24-3(b)(7).”

By signature on this certificate, the Bidder further certifies that it will not engage in the unlawful
manufacture, sale, distribution, dispensation, possession, or use of a controlled substance or

marijuana during the performance of the contract.

Bidder:

By:

Name Printed:

Title:

Date:




CITY OF ROME, GEORGIA
E-VERIFY COMPLIANCE AFFIDAVIT

By executing this affidavit, the undersigned contractor verifies its compliance with O.C.G.A.
§ 13-10-91, stating affirmatively that the individual, firm or corporation which is engaged in the
physical performance of services on behalf of the City of Rome, Georgia has registered with, is
authorized to use and uses the federal work authorization program commonly known as E-
Verify, or any subsequent replacement program, in accordance with the applicable provisions
and deadlines established in O.C.G.A. § 13-10-91. Furthermore, the undersigned contractor will
continue to use the federal work authorization program throughout the contract period and the
undersigned contractor will contract for the physical performance of services in satisfaction of
such contract only with subcontractors who present an affidavit to the contractor with the
information required by O.C.G.A, § 13-10-91 (b). Contractor hereby attests that its federal work
authorization user identification number and date of authorization are as follows:

Federal Work Authorization User Identification number
(Not Required if Less than 10 Employees)

Signature (if less than 10 employees)

Date of Authorization

Name of Contractor

Name of Project

Name of Public Employer
I hereby declare under penalty of perjury that the foregoing is true and correct.

Executed on , , 20 in (city) (state).

Signature of Authorized Officer or Agent

Printed Name and Title of Authorized Officer or Agent

SUBSCRIBED AND SWORN BEFORE ME
ON THIS THE DAY OF , 20

NOTARY PUBLIC
My Commission Expires:



CITY OF ROME, GEORGIA

SAVE COMPLIANCE AFFIDAVIT
0.C.G.A § 50-36-1(e) (2) Affidavit

By executing this affidavit under oath, as an applicant for a (n) Contract or Services, as
referenced O.C.G.A. C. § 50-36-1, from the City of Rome, Georgia, the undersigned applicant
verifies one of the following with respect to my application for a public benefit:

1) I am a United State citizen.
2) I am a legal permanent resident of the United States
3) I am a qualified alien or non-immigrant under the Federal

Immigration and Nationality Act with an alien number issued by the Department of Homeland
Security or other federal immigration agency.

My alien number issued by the Department of Homeland Security or other federal immigration
agency is: .

The undersigned applicant also hereby verifies that he or she is 18 years of age or older and has
provided at least one secure and verifiable document, as required by O.C.G.A. § 50-36-1(e) (1),
with this affidavit.

The secure and verifiable document provided with this affidavit can best be classified as:

In making the above representation under oath, I understand that any person who knowingly and
willfully makes a false, fictitious, or fraudulent statement or representation in an affidavit shall
be guilty of a violation of O.C.G.A. § 16-10-20, and face criminal penalties as allowed by such
criminal statute.

Executed in (city), (state).

Signature of Applicant

Printed Name of Applicant

SUBSCRIBED AND SWORN

BEFORE ME ON THIS THE

DAY OF , 20

NOTARY PUBLIC
My Commission Expires:



SCOPE OF WORK

DATE: MARCH 15, 2018

BID NO: 011-018

PROJECT NAME: HAMLER WATER TREATMENT PLANT
FILTER CONSOLE REPLACEMENT
ROME WATER & SEWER DIVISION

The City of Rome, Georgia Water & Sewer Division is seeking proposals from qualified SCADA
System integrators to replace the eight (8) existing filter consoles at its Bruce Hamler Water
Treatment Facility. The Hamler WTF is an 18 million gallon per day conventional surface water
treatment plant utilizing flocculation, sedimentation, and gravity filtration through granular
activated carbon media.

GENERAL SCOPE

The new filter control system shall provide a means for initiating an automatic backwash and air
scour of each gravity filter on the basis of elapsed run time, filter headloss, filter effluent
turbidity, or push button. The system should be interlocked so that only one of the eight filters
can backwash at a time. The control system shall automatically sequence valves, blowers, and
pumps during the backwash cycle, and shall return the filter to service automatically at the end
of the rewash cycle.

A more detailed scope of work is listed below.

SCHEDULE
This is a time-critical project that the Owner desires to have online and operational by October
1, 2018.

DETAILED SCOPE OF WORK
* Modify the eight (8) existing stainless steel filter control consoles as required to accept
the new controls, including but not necessarily limited to:
o Remove all existing chart recorders, switches, push buttons, indicators, and other
appurtenances.
o Mount all new controls and PLCs inside the existing stainless steel consoles.
Provide new stainless steel doors in the upper section.
o Provide new manual back up push buttons, switches, and/or indicators in the
same general location as the existing push buttons, switches, and indicators.
Use standard size (full 30mm) and shape, heavy duty oil-tight units for push
buttons, lights, and selector switches. Pilot lights should be LED type & push to
test.
o Provide all new labels all new push buttons, switches, and indicators.
o Cover all remaining holes and openings in the lower section with new stainless
steel bezels/plates.
5800 Feldspar Way Phone 205.733-926%96

Hoover, Alabama 35244 Fax 205.733-9697
www.insiteengineering.org

o



@ INSITE

ENGINEERING

Scope of Work

Hamler WTF Filter Console Replacement
March 15, 2018

Page 2 of 5

o Provide new 12” color touchscreen OIT in the left doorfront, similar to Allen
Bradley Panel View Plus 7, Model 2711P-T12W22D8S.

o Provide a new Allen Bradley CompactLogix PLC in each filter console to allow for
automatic & remote control from the SCADA system. Replace the existing
subpanel with a new factory-wired subpanel with all new components mounted
inside the existing filter console.

o Record all data for reporting and trending in the SCADA system.

* Modify the existing Backwash Panel as required to fully automated the backwash
process, including but not necessarily limited to:

o Remove all existing chart recorders, switches, push buttons, indicators, and other
appurtenances.

o Modify the panel to interface with the new console controls and SCADA system.

o Provide a new Allen Bradley CpmpactLogix Series PLC in the existing backwash
panel.

o The new PLC will:

» Accept analog input signals from the filter controls
= Control the backwash flow control valve

= Control the air scour blowers

» Replace the other controls in the panel

o Record all data for reporting and trending in the SCADA system.

* Upgrade existing Computer Hardware and SCADA Software as required for full
functionality and integration with the existing plant operations, including but not
necessarily limited to:

o Modify the current GE Proficy HMI/SCADA if possible or upgrade to iFIX from GE
Digital. Note: It is anticipated that the existing plant SCADA will be replaced in
the next 18 months with a new VT SCADA HMI.

o Include, at a minimum, the following capabilities:

= New HMI graphics screens for the filter control process.
= New Custom Reports to provide daily and/or monthly reports, including
customization ability to generate compliance reports and historical trends.

* Provide wiring and ethernet between instruments, consoles, panels, and computers.

TRAINING
Provide 8 hours of training (exclusive of travel time) to the Owner’s staff over the course of two
(2) calendar days.

QUALITY ASSURANCE

The System Integrator shall have and shall maintain a qualified technical and support staff and
shall employ a Control Systems Engineer or Electrical Engineer to supervise or perform the
work. The System Integrator shall maintain their own UL508 panel shop. The geographic
location of a fully staffed office with Engineers, Service Personnel, and programmers shall be
within a 150-mile radius of the project site.

Provide operations and maintenance manuals which include:
* A functional description of the entire system, including system schematics which reflect
the “As-Built” conditions.



@ INSITE

ENGINEERING

Scope of Work

Hamler WTF Filter Console Replacement
March 15, 2018

Page 3 of 5

* Special maintenance requirements particular to the system, along with any special
calibration and/or test procedures.

* Aflash drive containing copies of all final programs utilized within the control panel, with
provisions/cable assemblies as required to connect the flash drive provided to the
controller to download the programs. Attach the flash drive to a retractable cord (long
enough to reach the associated port) attached to the inside of the panel door.

Provide a minimum one-year warranty from the date that the final filter control console is online
and operational.

Provide 100% Performance and Payment Bonds for the Work.

MANDATORY PRE-BID MEETING

A mandatory pre-bid meeting will be held at 10:00 AM local time on Monday, April 2, 2018.
Participants will meet in the parking lot of the Rome Civic Center (400 Civic Center Drive,
Rome, Georgia 30161) then caravan to the Hamler Water Treatment Plant together.

Proposals from integrators not in attendance at the Mandatory Pre-Bid Meeting will not be
considered.

SUBMISSION OF PROPOSALS
Address and submit proposals to:
Ms. Johnna Allen, Purchasing Director
City of Rome — Purchasing Department
RE: Bid 011-18 Hamler WTP Filter Console Replacement
Post Office Box 1433
601 Broad Street
Rome, Georgia 30162-1433

Proposals must be received no later than 10:00 AM local time Tuesday, April 10, 2018, at which
time all proposals will be opened and read in the City of Rome Purchasing Department
Conference Room, 601 Broad Street, Rome, Georgia 30162.

Proposals must include the following attachments:

City of Rome Bid Form

Certificate of Non-Discrimination

Non-Collusion Affidavit

State of Georgia Prompt Pay Act Affidavit

Request for Taxpayer Identification Number (W-9)

Drug-Free Workplace Certificate

E-Verify Compliance Affidavit

SAVE Compliance Affidavit

Any clarifications or exceptions to the above Scope of Work

0. A list of at least five (5) references with names and phone numbers where the bidder has
performed similar work in the past 10 years.

20N ARWN =~



@ INSITE

ENGINEERING

Scope of Work

Hamler WTF Filter Console Replacement
March 15, 2018

Page 4 of 5

AWARD

The bid will be awarded to the reliable bidder with the combination of bid amount, delivery and
installation schedule, and similar experience considered most advantageous to the City of
Rome. The bidder to whom award is made will be notified at the earliest possible date. The
purchaser reserves the right to reject the proposal of any integrator who has previously failed to
perform properly or complete on time contracts of a similar nature, or the proposal of an
integrator who, in the sole opinion of the purchaser is not in a position to perform the Work, or
whose name appears on the United States Comptroller General’s list of ineligible contractors.

Bids may be withdrawn by written or faxed request, provided such withdrawals are received
prior to the bid opening time established above.

QUESTIONS
Submit all questions to Bryan Pate via email to bryan@insiteengineering.org no later than
Wednesday, April 4, 2018.

Attachments: Photograph of Existing Console
Air Scour Rate of Flow Controller, 2005
C2I SCADA Drawings, 2005
Central Panel & Console Drawings, 1996 (Revere)
Filter Rate of Flow Controller, 1996
Instrument Loop Diagrams, 1996 (Revere)
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Hamler WTF Filter Console Replacement
March 15, 2018

Page 5 of 5

Picture 1. Filter Console #1 (Typ. of 8)



C2i Job No. 686
Revision 1

COMPONENT INFORMATION

PROJECT:
COMPONENT:

SPEC. REFERENCE:

Bruce Hamler WTF Upgrade, Rome, GA
Venturi Flowmeter

13620 Para 11.1A

MANUFACTURER: Primary Flow Signal

MODEL: HVT-CI

QTY./SYSTEM: 1

SIZE: 10"

TAG: FE 9-1

DESCRIPTION: 10" HVT-CI venturi, cast iron body per ASTM A-126, Grade B, and Class 125 flanged

ends; 304 stainless steel throat and taps; coating per NSF.
Tag Service Flow Rate

_FE9-1 Air Scour Flow 2,000 SCFM

s\686\o&m




I I s . ot | 3 HALMI Cast(Ductile) iron

PRIMARY FLOW| B {8 3 ! Venturi Meter
SIGNAL, INC. > 4 L - (Pressure Vessel)

BUITABLE FOR THESE USES:
[ JmpusTaiaL APPLICATIONS

&E@ﬁé @) EE’@E@ V@ ﬁ&&g F “pﬁv@§§ &E Ew@ V@$§@ P4 UNICIPAL APPLICATIONS

[2) HIGH PRESSUR (2) LOW Psf:strme General Features:
TAPS, 34 NPT TAPS, WA NP
- High Accuracy, Reliability

s | ow Permanent Pressure Loss
| . Long Service Life(Up to 25 year
: warranty)

=t Unaffected by downstream
plping

=i Sealed System optional for
Solids bearing line fluids

-t Bi-Directional designs are
available

WLES BANPY] | - Fiold veriflable
| EPLA 1
] Promrt, reliable response to
your technical inquirles, with
< iy 3 custom computer generated
- == - documentation, calcs, drawings,

rarformance curves and opera-
ing information

—ast Total Support from Dengn
through'Installation and Beyond

GENERAL DESCRIPTION:

The HVT-CI, Haimi Cast(Ductile) Iron Venturi primary flow element is,arguably, the
industry standard for high accuracy and reliable, properly substantiated(2 sigma),
differential producing flow measurement devices in the world today. With thousands
of successful installations worldwide, the cast-pressure vessel version of the HVT
design provides standard line sizes from 4" thru 96" in 3 different beta ratios each,
with ANSI flanges being standard, but mechanical joint end arrangements as well

as foreign standard equivalents being provided as dictated by the application.
Intended for clean gas or liquid full pipe flow, incorporating the HVT-SM Sealed
Metering System allows measurement of solids bearing(contaminated) line fluids like,
for example sewage, without metering performance deterioration. Adding PFS pro-
ducts like the PFS-FM FLOWMASTER and PFS-IMS Intelligent metering System can
further extend the intrinsic benefits of the HVT primary flow element by providing fully
integrated secondary groups, and Pentium based processor analysis, control and
reporting capabilities. Accessories such as vent cleaners, inspection ports, special
gaskets, and hardware are also available.

APPLICATIONS:
The HVT-CI, has found its greatest currency with municipal water and waste water

flow measurement and control applications, including combinations with close-coupled
butterfly valves to form highly efficient and effective rate controllers for filter effluent
control. The Sealed Metering System version makes sewage flow measurement, cost
effective, accurate and reliable without concern for blocked pressure taps. No limit-
ations similar to Magnetic or ultrasonic flow meters obtaln with the HVT product line.
Measurement of air(methane) and other gasses consistent with raw and finished water
treatment are also frequent utilizations of the HVT-CI. Higher line pressure applications
are possible using ductile iron. :

MATERIALS OF CONSTRUCTION:

Although special materials can be utilized by request, the standard cast iron product
line consists of ASTM A126, Grade B, for the body material, and 304(optional 316)
stainless steel for the throat as well as the piezometer tap sleeves. The flanges are
ANSI 150# rating and drilling with a minimum hydrostatic pressure test to 1-1/2 times
service pressure, per the code.

The HVT-DI is the ductile fron casting version produced in accordance with ASTM
A560, 65-45-12 for body material with the same throat and tap sleeve specifications
as above can provide an ANS| 300# flange rating.

Interior paint is usually ANSI/NSF - 61 primer and exterior is generally factory primer.
On request, construction materials and coatings other than the foregoing may be
entertained.

DESIGN AND MANUFACTURING STANDARDS: PLEASE NOTE: Use this data as g | ap tl _,A_ i, for the equip-~
- All applicable codes and standards are considered such as section 8 of the Boller ~ Tent andior sarvices teforanced narein, Lsers may "‘.f“"::’:’,":"‘l‘:::‘;,"::m.
and Pressure Vessel Code as well as ASME B31.1 and 31.3. ASME fluid meters,  jication, howaver all data and specificatl tained herein are subject to
MFC-3M-1885, 1ISO 5167, BS-7045, compliant. change without prior nothl:a. This is not a conlraclu;ufll olb:lgﬂllao;l?_l‘rxisé Inc.

- Desligned for use with raised face, flat faced,or mechanical joint flanges of Primary Flow Slgnl, Inc. Is hound 80T LY By Hts o c e ol e
ANSI| 150-300# rating, or equivalent, of either U. S. or foreign standards. ;“;I‘J.l” '\mcﬁ,’;ﬁg;;m';toa"lr:lffc;::r:a ::n.t::;“fn; lr’;:y:::nﬂt:ﬂ:: :r :1;'

product or service claimed by Primary Flow Signal, Inc.
COPYRIGHT 1988 - PRIMARY FLOW SIGNAL, INC. ALL RIGHTS RESERVED. PFS PUBLICATION #: TDS-1500-HVT-CI
PFSE PFS PFS PFS PFS PFS PFrS PFE PFS PFE PFE PFE PSPFE _PFE  PFS

THE LEADER IN RELIABLE FLOW MEASUREMENT
PRIMARY FLOW SIGNAL, INC.
HEADQUARTERS LOCATION: 1-877-PFS-FLOW PFS INDUSTRIAL PRODUCTS GROUP:

81 BLEACHERY COURT WARWICK RI USA 02886 7136 SOUTH WLE, SUITE 300  Tuisa, OKUSA 74136
TEL: (401)-463-91989 FAX: (401)-463-3187 :\\www.PFSFlowProducts.com TEL:(918)-481-3210 FAX:(918)-481-3205 :\\www.PFSFlowProducts.com




HALMI Cast{Ductile) lron
Vanturi Meter
{Pressure Vesssl)

PFS|

~|IVT-GI

{ HVT-CI-TDS Page 2

INSTALLATION INFORMATION

Typical Installation Arrangement for HVT-Pressure
Vessel Type Venturi

HIGH PREBSU!
(2) - 180 degre

LOW PRESSURE TAP
{2) - 180 degraes apart

'VENT AND DRAIN HOLES
Criant with Vant on Top
and the Drain on Bottom

METER NAMEPLATE
Namepiate orientsd on
Top of intet Flangs

FLOW DIRECTIONAL ARROW
Frintad, Cast or Engraved on Down-
tsam section of meler.

efering Sectlon Is in
PLAN V|

LOOKING DOWN
ON TOP OF METER

= = -FAILURE TO FOLLOW INSTALLATION
DIRECTIONS NAY VOID WARRANTY! - - »

GENERAL NOTE:
*For Liquid Applications:

All Impulse piping must have minfmum

The Proper Method of Installing a
Halmi Venturi Meter

Item 1:

This Is a high quality flow meter! Handle
with care during Installation.

Item 2:

If improperly installed, it must be reinstalledi
Itam 3:

if damaged, it must be replaced!

Item 4@

Handle it from its outside ONLY!

Item 5:

Do not damage Its inside!

Item 6:

Install meter In the pipe line so that the Flow
Directional Arrow agrees with the direction
of the flow!

Item 7:

Orient Pressure Taps HORIZONTALLY!
Item 8:

Provide necessary clearances as deemed
practical for installation, inspection and
maintenancel

Item 8:

Tighten flange bolts according to typical
Industry flange assembly standards,
adequate to prevent leakage from connection.
Item 10:

Tolerances should be within industry
standards for these installation

instructionsl

( 8 cm per meter slope, DOWN fo the fiow HIGH

\ Transmitter(s.)
For Gas Applications: PRESSURE
All impulse plping must have minimum TAP

8 cm per meter stope, UPWARDS to the
fiow Transmitter(s.)

lines.

LOwW
PRESSURE
TAP

ISOLATION VALVES
WITH NIPPLES

IMPULSE LINES

Impulse Piping Arrangement Recommendation.
*If the Transmitter is instalied above the Meter taps,
slope line 8 cm per meter UPWARDS to Transmitter and

install Vent Riser Tubes. BLOW

& PFS PUBLICATION #: TDS-1500-HVT-CI

VENT RISER TUBES
for liquid service to bleed
air bubbles & fill impulse

FLOW TRANSMITTER
Includes 3-valve manifold

COPYRIGHT 1898 - PRIMARY FLOW SIGNAL, INC, ALL RIGHTS RESERVED.

PFS PFS PFE PFS _PFS PFS PFS PFSE PFE PFE FFE FPFFE PFE PFE PFE
THE LEADER IN RELIABLE FLOW MEASUREMENT
PRIMARY FLOW SIGNAL, INC.

HEADQUARTERS LOCATION: 1-877-PFS-FLOW
81 BLEACHERY COURT WARWICK Rl USA 02886
TEL: (401)-463-9199 FAX: (401)-463-3197 :\www.PFSFlowProducts.com

7136 SOUTH WALE, SUITE 300
TEL:(918)-481-3210 FAX:(918)-481-3205 :W\www.PFSFlowProducts.com

PFS INDUSTRIAL PRODUCTS GROUP:
Tulsa, OKUSA 74136
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Model No.: 10" B HVT-CI ' At 3,000 GPM WATER FLOW

Serial Number: 7863 60 PSIG at60° F
Tag: FE-6010 Differential = 192.02" OF WATER
Size: 10.00" x 6.00" Headloss = 12.93" OF WATER

Differential Pressure {Inches of Water, 68°‘ F, 14.7 PSIA) versus Rate of Flow
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Differential Pressure.

35 7
30 =z
25 =
20 z

15 =
10

0 250 500 750 1000 1250 1500 1750 2000 2250 2500 2750 3000

Flow Rate (GPM)
Primary Flow Signal, Inc.

117 Pettaconsett Ave. -
Cranston, Rl 02920-8479 0+M 8/27/2004 Certified By; J W
Tel, 877-737-3569 PFS, Inc. Engineering




—. CAccuracy and Reliability
( Summary of Calibration Data

) Standard Flow
Nominal HVT Inlet Actual Callbrated  Discharge
Inlet Beta Discharge Tap Discharge Discharge  Coefiicient
Diameter  Ratio Flow Calibration Facility Coefficient  Factor  Coefficient Coefficlent  Deviation n
2.00 0.4822 ARL, Bldg.2-10000 Tank 0.9900 1.0000 0.5900° 0.9888 -0.12% 1
2.00 0.5018 ARL, Bldg.2-10000b Tank 0.9900 1.0000 0.9900 0.9919 +0,19% 2
6.00 0.3142 ARL, Bldg.2-5000015 Tank 0.9900 1.0000 0.9900 0.9935 +0.35% 3
6.00 0.4730 ARL, Bldg. 2-100001b Tank 0.9900 0.9884 0.8785 0.9748 -0.38% 4
6.00 0.5999 ARL, Bldg. 2 - 50 000 Ib Tank 09900 1.0000 0.9900 0.9906 +0.06% 5
6.00 0.5999 ARL, Bidg. 1- 100 000 Ib Tank 0.9900 1.0000 0.9900 0.9899 -0.01% 6
6.00 0.5999 ARL, Bldg. 2 - 50 000 |b Tank 0.9900 0.9814 0.9716 0.9728 +0.12% 7
6.00 0.5999 ARL, Bldg. 1 - 100 000 Ib Tank 0.9900 0.9814 0.9718 0.9720 +0.04% 8
10.00 0.3601 ARL, Bldg. 2- 50 000 1b Tank 0.9900 1.0000 0.9900 0.9868 -0.32% 9
10.00 0.4738 ARL, Bldg.2-500001b Tank 0.9900 0.9907 0.9808 0.9827 +0.19% 10
10.00 0.7059 ARL, Bldg. 2- 50000 ib Tank 0.9900 1.0000 0.9900 0.9912 +0.12% 11
10.00 0.7060 ARL, Bldg. 2 - 50000 1 Tank 0.9900 1.0000 0.9900 0.9907 +0.07% 12
10.00 0.7060 ARL, Bldg. 1 - 100 000 |b Tank 0.9900 1.0000 0.9900 0.9817 +0.17% 13
10.00 0.7507 ARL, Bldg.2-500001b Tank 0.9800 0.9452 0.9357 0.9365 +0.08% 14.
10.00 0.7507 ARL, Bldg. 1 - 100000 b Tank 0.9900 0.9452 0.8357 0.9362 +0.05% 15
10.00 0.7555 ARL, Bldg. 2 - 50000 Ib- Tank 0.9800 0.9432 0.9338 0.9364 +0.28% 16
12.00 0.5875 ARL, Bidg. 1 - 100 000 Ib Tank 0.9900 1.0000 0.2900 0.9934 +0.34% 17
12.00 0.5875 ARL, Bldg. 1 - 100 000 Ib Tank 0.9900 0.9779 0.9681 0.9716 +0.36% 18
18.00 0.4996 ARL, Bldg. 2-500001b Tank 0.9900 1.0000 0.9900 0.9865 -0.35% 19
18.00 0.4996 ARL, Bldg. 2-500001b Tank . 0.9900 0.9916 0.8817 0.9805 -0.12% 20
20.00 0.6307 ARL, Bidg. 2 - Master © 0,9900 1.0000 0.9900 0.9922 +0.22% 21
24,00 0.5240 ARL, Bidg. 2 - Master 0.9900 1.0000 0.9900 0.9899 "-0.01% 22
: < 24,00 0.5240 ARL, Bldg. 2 - Master . 0.9900 0.9897 0.9798 0.9790 -0.08% 23
: 24.00 0.5262 ARL, Bidg, 2 - Master 0.9900 1.0000 0.9900 0.9923 +0.23% 24
24.00 0.5262 ARL, Bidg. 2 - Master 0.9800 1.0000 0.9900 0.9874 -0.26% 25
; 24,00 0.5263 ARL, Bidg. 2 - Master 0.9900 1.0000 0.9900 0.9909 +0.09% 26
l 24.00 0.5378 ARL, Bidg. 1 - 100 000 Io Tank 0.9900 0.9832 0.9734 0.9755 +0.22% 27
! 29.00 0.5184 ARL, Bldg. 1 - 100000 Ib Tank 0.9900 1.0000 0.9900 0.9898 -0.02% 28
! 29.00 0.5184 ARL, Bidg. 1- 100000 b Tank 0.9900 0.9902 0.9803 0.9812 +0.09% 29
29.00 0.5205 ARL, Bidg. 1 - 100 000 Ib Tank 0.9900 1.0000 0.9900 0.9891 -0.09% 30
29.00 0.5205 ARL, Bldg. 1 - 100 000 Ib Tank 0.9900 0.9900 0.9801 0.9812 +0.11% 31
29.00 0.5206 ARL, Bldg. 1 - 100 000 b Tank 0.9900 1.0000 0.9900 0.9897 -0.03% 32
: 29.00 0.5206 ARL, Bldg. 1 - 100 000 Ib Tank 0.9900 0.9900 0.9801 0.9798 -0.03% 33
36.00 0.5828 ARL, Bidg. 2 - Master 0.9900 1.0000 0.9900 0.9867 -0.33% 34
36.00 0.5828 ARL, Bldg. 2 - Master 0.9900 0.9836 0.9738 0.9721 0.17% 35
48,00 0.5271 ARL, Bldg. 2 - Master 0.9900 1.0000 = 0.9900 0.9895 -0.05% 36
: 48.00 0.5271 ARL, Bidg. 2 - Master 0.9900 0.9894 0.9795 0.9778 -0.17% 37
‘ . 48.00 0.5294 ARL, Bldg. 2 - Master 0.9900 1,0000 0.9900 0.9894 -0.06% 38
! 48.00 0.5294 ARL, Bidg. 2 - Master 0.9900 0.9893 0.9794 0.9829 +0.36% 39

Reynolds Number Range: 60 000 to 4 300 000

2
* O = Standard Deviation = :L-‘V EA.C1 = +0.202% of C

* R = Reproduchility of C for a New Meter = 20 = +0.404% of C

. txg
* P = CPrecision = +

[i§

= +0.085% of C

n :
t =2.02 = Student's t for 95% confidence level for 38 (n - 1) degrees of freedom W

* A =Bench Calibrated C Accuracy = + VP2 + R2 = +0.41 % of G Certified by:
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Design Tools

Differential Producers -

The basic flow equation is derived in Section D.
From this equation we compose the following
working flow equations, each of which has a
constant. The constants modify the ideal flow
equation (Section D) for the flow and time units
to be used; for the preference of using inches for

Working Flow Equations

length rather than feet; and for the fact that the ideal
flow equation uses the differential pressure ex-
pressed in feet of line fluid at line temperature and
pressure while the working equations use inches of
water at 68°F, 14.7 PSIA.

Constant &2CYF, Y h,, 591-
0

Equation1: Q=
N1-8% + py
: Constant d2CYF, V P1hy, —gi—
Equation2: Q=
V1.4
5982 d2CYF, V P1h, g—g-
Equation 3: SCFM = g
V1-8% pg
Constants: Cubic Feet Gallons Liters Pounds
onstanis: Eq. 1 Eq. 1 Eq. 1 Eq. 2
Second 0.09970 0.7458 2,823 0.09970
Minute 5.982 44,748 169.39 5.982
Hour 358,92 2684.9 10163.2 358.92
Day 8614.1 64438.0 243197.0 8614.1

Symbol ... Explanation ... Unit

Ag = Accuracy of Bench Calibrated C.... +% of C

A = Accuracy of Flow Calibrated C.... +% of C

C = Coefficient of Discharge .... Ratio

Cg = Bench Calibrated C .... Ratio

Cg = Flow Calibrated C ..., Ratio

D = Inlet Diameter .... Inches

d = Throat Diameter .... Inches

F, = Thermal Expansion Factor ..... Ratio

g = Local Gravitational Acceleration ..... ft/sec?

g, = Standard Gravitational Acceleration ... f/sec?
(g, = 32.174 ft/sec?)

G = Specific Gravity .....Ratio

HL = Headloss in % of differential....%

HL, = Headloss at Ry %

h,, = Differential Pressure ... Inches of

Water 68°F, 14,7 PSIA

144 (P{ - 0.0361 hy - By)
VH,p,

'c = Cavitation Index =

P,, = Liquid Vapor Saturation Pressure
at Line Pressure .....PSIA

P, = Inlet Static Pressure ....PSIA

P, = Throat Static Pressure .... PSIA

Rp = Pipe Reynolds Number... Ratio
Rp= (6.32 x Ib/hr)/uD

Rp,= Rp Value at Which HL, Was Determined .... Ratio
RH = Relative Humidity .... %

T, = Inlet Temperature ..... °R

VH, = Velocity Head in Inlet ... Ratio

2

VH; = -t
64.348

VH, = Velocity Head in Throat ... Ratio

V, = Average Inlet Veloclty .... ft/sec

V, = Average Throat Veloclty .... ft/sec

Y = Expansion Factor ... Ratio

Z, = Compressibility Factor at Inlet Conditions ... Ratio
B = d/D = Beta Ratio .... Ratio :

L = Absolute Viscosity ... centipoise

P, = Fluid Density at Standard Conditions ... Ib/ft?

P, = Fluid Density at Inlet Conditions ... Ib/ft®

p, = Fluid Density at Throat Conditions ... Ib/ft?




Design Tools

Effects of.Installation

The differential pressure produced by an HVT is,
to a governing extent, an indirect indication of
the difference in kinetic energy content of the
flowing fluid at the inlet and throat tap cross
sections of the meter. Since the same flow rate
can possess different kinetic energy contents.
(depending on the approaching flow pattern),
that same flow rate can produce different differ-
ential pressures, thus causing errors in the indi-
cated rate of flow.

Trregular flow patterns, which alter the “normal”

C value and/or behavior, can be caused by the

individual or combined effects of:

'« Pipe Reynolds Number (Rp),

« Pipe surface roughness, shape, and diameter
irregularities,

» Upstream fittings (elbow, increaser, etc.), and

+ Downstream fittings. For HVTs with full or
truncated recovery cones, this effect is zero.

The C effect of Ry is treated in Section E.

The C effects of some common fittings are
shown in the “Typical Installation Effects”
chart on page B10. From it we may
conclude:

1. Corner inlet tapping increases the flow
pattern sensitivity.

2. The C effect of nonrotational irregular flow
patterns caused by a decreaser, increaser,
single elbow, or tee are self-attenuating:
the longer the upstream straight pipe, the
lesser the effect.

3. The single elbow C effect is sensitive f0
orientation but preserves the directions of
the effect, i.e., in the same orientation at
different cross sections, the sign of the C
deviation stays the same. Consequently,
HVTs should be tapped as shown to permit
the use of the presented data.

4. Diminishing the beta ratio diminishes
the C effect.

5. Rotational flow patterns (two elbows, for
example, direct-coupled in orthogonal
planes) cause self-preserving C effects (40
pipe diameters of straight pipe between the
disturbance and the meter is not enough to
eliminate errors). Also, the errors vary in
magnitude and sign with distance after the
location of the disturbance, keeping orien-
tation constant.

The following tools are offered for reducing the
effects of irregular flow patterns:

» Use a smaller beta ratio.

« Use static inlet tapping instead of corner
inlet tapping.

+ Use a longer straight pipe upstream.

+ Use flow straighteners for normalizing
rotational flow patterns, but consult PFS
before using them. Improper use of flow
straighteners can introduce greater
errors than the ones they are expected
to eliminate!

Normal Flow Pattern Effects

A review of the thoughts presented below
should help achieve the required field installed
accuracy for HVTs with reliability.

Both experience and theory indicate that differ-
ent flow calibrations performed on a flow meter
in different water calibrating facilities can yield
different C values. This deviation, however,
may be significantly greater than can be ac-
counted for in the precision of the C data and
justifiable bias errors in the flow calibrations.
Given properly designed hydraulic laboratories
with properly executed flow calibrations, the
precision of C is calculated from the calibration
data, while the bias errors are estimates based on
“historical” data. Since the precision and bias
are “known,” the only recognized “unknown” is
the effect which laboratory flow patterns’
(judged “normal”) have on the discharge coeffi-
cient of the flow meter.




Design tools

»  For the effects of other types

Typical Installation Effects

The table below was derived from flow test data.
The accuracy of the tests, in view of the purpose
for which they are used, is +[0.25(3/0.7)"]%.
Meteringly similar flow disturbers should give
similar effects.

Since HVTs have sufficiently long recovery
Cones, a flow disturber coupled directly to its
Outlet will have no effect on the throat pressure
Sensation. Thus, it does not impair the accuracy
of the flow measurement. The table below should

Calculate the accuracy for the
Metering section as follows:

Installed Accuracy = (Ag+ AC)
‘Where Ag from page ES is:

For static inlet tapped HVTs,
3 Ar

0.5000 =+0.50%

0.6000 =+0.50%

0.7000 =+0.50%

For corner inlet tapped HVTs,
B Az

0.5000 +0.50%

0.6000 +0.50%

0.7000 +0.53%

¢ Use flow straighteners only
To stop swirls as in the case
of two elbows which are
direct-coupled in 90° planes.
Contact PFS for design.
Improperly used straight-
enres may cause greater
errors than the ones they
are supposed to eliminate.

of disturbers or of disturbers
in series, contact PFS.

Be used as follows:

¢ To secure the “normal” accuracy for the flow
Measurement, the HVT should be located at a
Distance following the disturber as indicated
On the graph for the type of disturber, inlet
Tapping, and beta ratio of the HV'T.

¢ Ifthere is insufficient piping available to
Secure normal accuracy, read the disturbance
Effect from the graph for the beta used and for the
length of upstream pipe available.

Pipe Diameters (Z) Pipe Diameters (Z)
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Preventive Maintenance

| 1. Check Flange and Pressure Tap Annually | By Instrumentation Operator or
Connections for Leaks | Mechanical Personnel

| 2. Inspect Exterior Finish For Scrapes, Annually | By Instrumentation Operator or
Dings, or Blistering Mechanical Personnel

» No special tools or skills are necessary for preventive maintenance tasking.
« No preventive maintenance parts list is applicable.

Corrective Maintenance

In case of loss-of-signal or erratic output, check tap$ and impulse piping to secondary instrumentation for
blockage or debris. Check impulse piping for leaks, trapped condensation (in the case of compress1ble
gas flow), or trapped air (in the case of liquid flow). In case of blockage, purge lines with air or water
(as is appropriate) pressurized to approximately 30 PSI above line pressure.

WARNING: INNO CASE SHOULD FILUSHING PRESSURE EXCEED THE DESIGN
PRESSURE OF THE PROCESS OR IMPULSE PIPING

In case of trapped condensate or trapped air, remove by use of bleed valves or plugs, or through the
manifold at the flow transmitter.

Stop leaks by tightening, resealing, or regasketing as necessary.

Touch-up exterior finish with the same or a compatible coating system as necessary.

There are no test points, adjustments, or user-serviceable parts in the HVT venturi meter, nor is there
any assembly or disassembly. If problems persist, contact the local PFS Sales Representative or

service organization, or contact Primary Flow Signal, Inc. directly.

+» Corrective maintenance can be performed by mechanical or plant personnel.
» No special tools are required for corrective maintenance.

Spare Parts

The venturi meters provided on this project were designed and manufactured specifically for this
project. The HVT product line has no moving or removable parts.

There is no parts list and there is no recommended stocking level.

T

RIMARY FLOW SIiGNAL, INC.
g 117 Peflaconsett Avenue .
s Y M Cranston, Ahode Island 02920-8479
Tel (877) 737-3569
. Fax (401) 4614450

PFS Form — PrvMain.doc — 4/00




Prior to Start-Up:

At Start-Up:

. After Start-Up:

Safety

Determine that the meter is properly installed. The venturi
meter is a piping component and should be handled
accordingly with the same precautions. DO NOT
HANDLE METER FROM ITS INSIDE.

Determine that the pressure connections are properly
made and are appropriate for the intended service.

Determine that the meter has been installed in strict
conformance with the “Installation Directions” included
in this manual.

If the meter appears damaged in any way, contact the local
PFS Sales Representative or service organization, or
contact Primary Flow Signal, Inc. directly.

Do not over-pressurize the meter. Refer to approval
drawing for design pressure.

Do not subject meter to shock pressures or water hammer.
When filling pipe line, bleed-off air in the proper fashion.

Do not over-pressurize meter. Refer to approval drawing
for design pressure.

Do not subject meter to shock pressures or water hammer.

Conform to “Preventive Maintenance” procedures included
in this manual.

PRIMARY FLOW SIGNAL, INC.

e e QT oo s S
ranstaon, @ isian

By 4 ﬁ‘\ - Tel (877) 737-3560

— Fax {401) 4814450

PFS Form - Safety.doc — 4/00




BRUCE HAMLER WATER TREATMENT
FACILTIY UPGRADE
ROME, GEORGIA

DRAWING:  DESCRIPTION:
£86-C5-01 COVER SHEET, DRAWING INDEX

CP-10-} MAIN FITLER CONTROL PANEL

686A-ED-01 CP-10-1 ELECTRICAL DIAGRAM
686A-ED-02 CP-10-1 ELECTRICAL DIAGRAM
686A-ED-03 CP-10-] ELECTRICAL DIAGRAM
686A-ED-04 CP-10-} ELECTRICAL DIAGRAM
686A-ED-05 CP-10-1 ELECTRICAL DIAGRAM
686A-MD-01 CP-10-1 PANEL LAYOUT

CP-12-1 CHLORINE & pH MONITORING

686B-ED-01 SHEET SAVED FOR FUTURE
686B-ED-02 CP-12-1 ELECTRICAL DIAGRAM
686A-MD-01 CP-12-1 PANEL LAYOUT

MODIFICATION TO EXISTING PANELS

636C-MD-01 TYPICAL FILTER CONSOLE LAYOUT

686D-MD-01 MODIFICATION TO CENTERAL INSTRUMENT PANEL
BOOSTER PUMP CONTROL

686E-ED-01 BOOSTER PUMP CONTROL ELECTRICAL DIAGRAM

686E-MD-01 BOOSTER PUMP CONTROL PANEL LAYOUT

NO DATE REVISION ;24 NO DATE REVISION BY
1 []

2 7

3 8

4 9

] 10

0 CONTROL INSTRUMENTS, INC.
C 2| ATLANTA, GEORGIA

COVER_SHEET
BRUCE HAMLER WATER TREATMENT FACILITY UPGRADE
ROME, GEORGIA
SCALE

0, X
N/A CUSTOMER N DWG. NO. SHEET

DATE JOB NG, 686-—-CS | 1ot

01/01/05 886

DRAWN o I APPVD

FLE " gBs-cs-01
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BILL OF MATERIAL

ITEM QTY. MANUFACTURER AND CATALOG NUMBER

DESCRIPTION ]

1 1 ELECTRICAL 80X SDFB64212N12 ENCLOSURE, NEMA 12, FREE STANDING, 66™H x 42°W x 12D
1 ELECTRICAL BOX 6642 SUBPANEL, 58°H x 39°W
2 6 CUILER HAMMER E30 BA SINGLE PILOT LIGHT, TRANSFORMER TYPE, 120 VAC
8 CUTLER HAMMER E30 KF30 AMBER LENS, TYPE F
3 4 ‘CUTLER HAMMER £30 DA SINGLE BUTTON OPERATOR WITH INDICATING LIGHT,
TRANSFORMER TYPE, 120 VAC
4 CUTLER HAMMER E30 KG10 RED LB(%_\‘TPEWE [
4 CULER HAMMER E30 KB 120 BUTTON, B, ENGRAVED "OPEN"
4 CUTLER HAMMER E30 KLA1 CONTACT BLOCK, 1 N.O. CONTACT
4 4 CUTLER HAMMER £30 DA SINGLE BUTTON OPERATOR WITH INDICATING LIGHT,
TRANSFORMER TYPE, 120 VAC
4 CUTLER HAMMER E30 KG20 GREEN LENS, TYPE G
4 CUTLER HAMMER £30 KB102 BUTTON, TYPE B, ENGRAVED "CLOSE"
4 CUTLER HAMMER E30 KLA1 CONTACT BLOCK, 1 N.0. CONTACT
5 1 HOFFMAN D-AHI001A HEATER, 100 WATT, 120VAC WTH FAN
8 1 CUTLER HAMMER E30 AA SINGLE BUTTON OPERATOR
1 E30 KA231 BUTTON, TYPE A, ENGRAVED "stoP®
1 CUTLER HAMMER KA2 CONTACT BLOCK, 1 N.c. CONTACT
7 5 AD TWO BUTTON OPERATOR
4 CUTLER HAMMER KB101 BUTTON, TYPE B, ENGRAVED "AUTD"
4 HAMMER £30 KB117 BUTTON, TYPE B ENGRAVED
1 CUTLER HAMMER £30 KB119 BUTTON, TYPE B, ENGRAVED "
1 CUTLER HAMMER £30 KB218 BUTTON, TYPE B ENGRAVED “OFF*
5 CUTLER HAMMER CONTACT BLOCK, 1 N.O. AND 1 N.C. CONTACT
8 1 FOXBORO T40RA-A3300-R CIRCULAR CHART RECORDER, 2 PEN, 120 VAC POWER,
4-20mA ISOLATED INPUTS, 4 RELAY OUTPUT,
NEMA 4 PANEL MOUNT
9 1 FOXBORO T40RA-A3000-C 1 120 VAC POWER,
4-20mA INPUT, 1 OUTPUT PYEN'
NEMA 4 PANEL'MOUNT, W/ 1 TOTAUZER
10 POWER ONE HO-24~4.6A POWER SUPPLY, 120 VAC INPUT, 24 VAC OUTPUT, 4.8 AP
" MOORE 352BATINNN SINGLE LOOP CONTROLLER, 120 VAC POWER,
ANALOG AND DIGITAL DISPLAY
12 SQUARE D Qou 10 CIRCUIT BREAKER, SINGLE POLE, 10 AMP, 120 VAC
13 ANDERSON oU 20 GROUND LUG
1“ SQUARE D SOSA 1175 SURGE ARRESTOR, 175 VAC TO GROUND MAX.
15 AGM- _ MB 8800-11 MOTHERBOARD, 24 VOC POWER, 11 MODULE
AGM EA 4000-5 CURRENT 4-20mA NPUT, DUAL 4-20mA QUTPUT
AGM EA 403417 SINGLE ALARM MODULE, HIGH, 4-20mA INPUT
AGH '+ EA 4035-8 DUAL ALARM MODIKE, HIGH-HIGH, 4—-20mA INPUT
AGM EA 4005-6 SUMMER MODULE, ISOLATED, FOUR 4-20mA INPUTS
AGM EA 4005-2 SUMMER MODULE, ISOLATED, TWO 4-20mA INPUTS

POTIER & BRUMFIELD  KUP14A35-120
10EC SR3IBOS

RELAY, 3PDT, 10 AMP CONTACTS, 120 VAC COIL——
RELAY BASE

(12° DEEP)

420" 38,00
g E o “ o
1 1
J Dz Dz Dz Dz Dz Dz I:
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] E a 19 o
FRONT VIEW _SUBPANEL LAYOUT

17 ATC 32802000100 TIMER, SOUD STATE, MULTI-RANGE, DPDT
ATC 00008256900 TIMER' BASE
18 BUCHANAN 0625 TERMINAL BLOCKS, 300 VOLT, £12-§22 AWG WRE
19 PANGUIT TEE WRE DUCT, RIGID GRAY TYPE WITH NON SUP COVER
2 FEDERAL 141-120 VAC ALARM UGHT, 120 VAC
FEDERAL 8263073 RED GLOBE
2 HOFFMAN A-SPB PUSHBUTTON HOLE PLUGS
] ENGRAVING SCHEDULE
D Q. TPE  SZE CPLATE - LETTER  FIRST UNE \ SECOND LINE, ETC.
NO. ‘ COLOR___COLOR
A1 NP 2 x6 BLACK  WHITE PEN 1: LIR~008 NEW 4MG TANK LEVEL
: PEN 2 [R-907 EXISTING 4MG TANK LEVEL
8 1 NP "x3 BLACK  WHITE . CV-908 \ ALTITUDE CONTROL
cC 1 NP 1"x3 BLACK  WHITE  CV-907A \ ALTITUDE CONTROL
6 1 Np "x3 BLACK  WHITE  CV-9078 \ DIVERSION TO NEW TANK
E 1 NP " x3 BLACK  WHITE  CV-902 \ INFLUENT FLOW VALVE
F 1 Nv "x3 BLACK  WHITE  FC-802 \ INFLUENT FLOW \ CONTROLLER
6 1 NP 17 x 3 BLACK  WHITE OCV-1 \ SOLENOD \ OVERRIDE
H 1 NP "3 BLACK  WHITE FILTERED WATER FLOW
] 1 NP " x5 BLACK ~ WHITE LCAI-801 \ INFLUENT CHANNEL \ LEVEL CONTROL

|
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BILL OF MATERIAL
‘r . *) _ ] ITEM QTY. MANUFACTURER AND CATALOG NUMBER  DESCRIPTION
= 1 REVERE SK 16-2388 SONSOLE, 29°H x 49"W x 35°W, NEMA 4, STAINLESS
1 REVERE SK 16-2388 SUBPANEL, 26°H x 46°W
1 REVERE 5K 16-2388 ALUMINUM DOORS_TO REPLACE EXISTING ACCESS PANELS
1 HOFFMAN A-HCI10E CORROSION INHIBITOR
2 1 FOXBORO 740RA-A3330-Q CIRCULAR CHART RECORDER, 120 VAC POWER, 3
CHANNEL, 4-20mA INPUT, 3 RELAY OUTPUTS
3 MOORE 352BA1INNN SINGLE LOOP CONTROLLER, 120 VAC POWER,
1 ANALOG AND DIGITAL DISPLAY
16.00° 4 4 NEWPORT 202A-P DIGITAL INDICATOR, 120 VAC POWER, 4-20mA INPUT
) § 3 CUTLER HAMMER £30 BA SINGLE PILOT LIGHT, TRANSFORMER TYPE, 120 VAC
3 CUTLER HAMMER £30 KF10 RED LENS, TYPE F
° 13 o 6 1 CUTLER HAMMER £30 EA DUAL PUSHBUTTON WITH ONE LIGHT SEGMENT,
. TRANSFORVER TYPE, MOMENTARY CONTACTS
PR P 2 CUTLER HAMMER E30 KLA3 CONTACT BLOCK, 1 N.O. AND
1 CUTLER HAMMER £30 KJ10 RED LENS, TYPE J, ECRAVED "MoToR RN
1 CUTLER HAMMER E30 KE130 BUTTON, TYPE £, ENGRAVED START'
1 CUTLER HAMMER E3D KE23t BUTTON, TYPE E, ENGRAVED "
7 1 CUTLER HAMMER E30 AD TWO BUTTON OPERATOR
1 CUTLER HAMMER £30 KR101 BUTION, TYPE 8, ENGRAVED *AUTO"
1 CUTLER HAMMER £30 KBI17 BUTT TYPE B, ENGRAVED "MAN®
1 CUTLER HAMMER £30 KLA4 CONTACT BLOCK, 2 N.O.
" 2 CUTLER HAMMER €30 KLA2 CONTACT BLOCK, 1 N.C. CONTACT
8 1 CUTLER HAMMER £30 CJ DUAL INDICATING LIGHT, FULL VOLTAGE, 24VAC/24VDC
_____I [ 13 1 CUTLER HAMMER £30 KG10 RED LENS, TYPE G
B 3 26.00° 1 CUTLER HAMMER £30 KG20 GREEN LENS, TYPE G
Ps ' 9 5  CUTLER HAMMER £30 DA SINGLE BUTTON OPERATOR WITH INDICATING LIGHT,
« TRANSFORMER TYPE, 120 VAC
f = 9 1 CUTLER HAMMER £30 CJ DUAL INDICATING LIGHT, FULL VOLTAGE, 24VAC/24VDC
e 1 CUTLER HAMMER £30 KG10 RED LENS, ,
14 20 | s g 1 CUTLER HAMMER £30 KG20 GREEN LENS, TYPE G. CLOSED
o 10 5  CUTLER HAMMER €30 DA SINGLE_BUTTON OPERATOR WITH INDICATING LIGHT,
" 8 TRANSFORMER TYPE, 120
1 CUTLER HAMMER £30 DX3 SINGLE BUTTON OPERATOR WTH INDICATING LIGHT,
6  CUTLER HAMMER £30 KG20 GREEN LENS, TYPE G
2 6  CUTLER HAMMER £30 KB102 BUTTON, TYPE B, ENGRAVED “CLOSE"
12| 12 6  CUTLER HAMMER E30 KLA1 CONTACT BLOCK, 1 N.0. CONTACT
- 1 5 CUTLER HAMMER £30 DA SINGLE_BUTTON QPERATOR WITH INDICATING LIGHT,
‘ Yo o 13 o TRANSFORMER TYPE, 120 VAC
1 1 CUTLER HAMMER E30 DX3 SINGLE BUTTON OPERATOR WTH INDICATING LIGHT,
LA 2 CURER nawmeR £30 Koagt AED BUTTON. TYPE 5 B, ENGRAVED "STOP"
SUBPANEL LAYOUT 5  CUTLER HAMMER E30 KLA2 CONTACT BLOCK, 1 N.C. CONTACT
A 1 CUTLER HAMMER E30 BJ INDICATING LIGHT
12 139 BUCHANAN 0625 TERMINAL BLOCKS, 300 VOLT, 12422 AWG WIRE, BOX
TYPE LUGS
13 AR PANDUIT TYPE € WRE DUCT, RIGID GRAY TYPE WITH NON SLIP COVER
141 SQUARE D Qou 110 CIRCUIT BREAKER, SINGLE POLE, 10 AMP, 120 VAC
15 1 ANDERSON U 20 GROUND LUG
- 16 1 SQUARE D SDSA 175 SURGE ARRESTOR, 175 VAC TO GROUND MAX.
17 1 REVERE CUSTOM REVERE CONTROL SYSTEMS, INC. NAMEPLATE
8 1 AGN. PTA 4000-5 CURRENT TRANSMITTER, 4-20mA INPUT, 4-20mA OUTPUT
19 1 AGM PTA 4034-17 SINGLE ALARM MODULE, HIGH, 4-20mA INPUT
20 1 POWER ONE v HD24~4.8~A POWER SUPPLY, 24 VDC, 4.8 AMP, 120 VAC INPUT
71 UTTELFUSE L60030M~1PQ FUSE BLOCK, 30 AMP, 600 VOLT, 1 POLE
1 UTTELFUSE KK 110 FUSE, 1/10 AMP, FAST ACTING
ENGRAVING SCHEDULE
D QY. TWPE  SZE PLAE  LETTER  FIRST UINE \ SECOND LINE, ETC.
NO. COLOR  COLOR
A 1 NP 2 x6" BLACK  WHITE PEN 1: FILTER EFFLUENT FLOW \
PEN 2: AILTER LOSS OF HEAD \
PEN 3: FILTER EFFLUENT TURBIDITY
B 1 NP rx3 BLACK  WHITE FILTER EFFLUENT \ VALVE CONTROLLER
€ 1 NP 1"x3 BLACK  WHITE FILTER EFFLUENT \ VALVE
D 1 NP 1"x¥ BLACK  WHITE  FLTER EFFLUENT \ FLOW REVERE
E 1 NP "x3 BLACK  WHITE FILTER LOSS OF HEAD
F 1 NP  1x3 BLACK  WHITE  FILTER EFFLUENT \ TURBIDITY } CONTROL SYSTEMS
[4 1 NP "% BLACK WHITE WASHWATER \ FLOW (205) 824—0004 BIRMINGHAM,ALABAMA 35216
H 2 NP "x3 BLACK  WHITE HIGH SRR
! 1 NP "x3 BLACK  WHTE  HIGH \ TURBIDITY EL LAYOUT, BAL OF MATERIAL AND ENGRAVING SCHEDUL
J 1 NP "x3 BLACK  WHITE FILTER EFFLUENT \ VALVE CV-101 FLTER PLANT IMPROVEUENTS ROME, GEORGIA
K 1 NP "x3 BLACK  WHITE FILTER INFLUENT \ VALVE CV-106 TS
L 1 NP "x3 BLACK  WHITE WASHWATER \ VALVE CV-108
M 1 NP "x3 BLACK  WHITE WASHWATER DRAIN \ VALVE CV-105 MIDSOUTH INDUSTRIAL CONSTRUCTION, INC.
N 1 NP "x3 BLACK  WHITE FILTER REWASH \ VALVE CV-107 , :
0 1 NP "x3 BLACK  WHITE  SWEEP \ VALVE CV-108 : f H‘“ Q&DSE';E‘\::'L%S RS g-g-‘D\ ORAWN BY: D.CF. DATE: 04-15-96
P 1 NP " x 3 BLACK  WHITE SWEEP PUMP _ o Toas el -D.0. TCRECKED:  W.AH. SCALE: 174
_NO. : oN 8Y_ 1308 Wo. TWe. o.
REVISION 16—-2388 2/4
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. BILL OF MATERIAL
( '\1;. ITEM QTY. MANUFACTURER AND CATALOG NUMBER  DESCRIPTION
: 11 REVERE K 16-2388 C?EESM 29°H x 49"W x 35"W, NEMA 4, STAINLESS
1 REVERE SK 16-2388 ANEL, 267H x 46°W
1 REVERE K 16-2388 ALOWINUM® GOORS TO REPLACE EXISTING ACCESS PANELS
1 HOFFMAN A~HCIOE CORROSION INHIBITOR
2 1 FOXBORO 740RA-A3330-Q CIRCULAR CHART RECORDER, 120 VAC POWER, 3
_ CHANNEL, 4-20mA INPUT, 2 RELAY OUTPUTS
31 MOORE 352BA1INNN SINGLE LOOP CONTROLLER, 120 VAC POVER,
1 ' ANALOG AND DIGITAL DISFLAY
. 4 4 NEWPORT 202A-P DIGITAL INDICATOR, 120 VAC POWER, 4-20mA INPUT
' 5 3 CUILER HAMMER E30 BA © SINGLE PILOT LIGHT, TRANSFORMER TYPE, 120 VAC
3 CUMLER HAMMER £30 KF10 RED LENS, TYPE F
< 13 o 6 1 CUTLER HAMMER £30 EA DUAL PUSHBUTTON WITH ONE LIGHT SEGMENT,
_ : - TRANSFORMER TYPE, MOMENTARY CONTACTS
20t 203 2 CUTLER HAMMER £30 KLA3 CONTACT BLOCK, 1 N.O. AND 1 N.C. CONTACT
A 1 CUTLER HAMMER £30 KJ10 RED LENS, TYPE J, ENGRAVED "MOTOR RUN”
1 CUTLER HAMMER £30 KE130 BUTTON, TYPE E, ENGRAVED 7START®
1 CUTLER HAMMER £30 KE231 BUTTON, TYPE E, ENGRAVED "STOP®
71 CUTLER HAMMER E30 AD TWO BUTTON OPERATOR
1 CUTLER HAMMER £30 KBIO1 BUTTON, TYPE B, ENGRAVED “AUTO"
1 CUTLER HAMMER €30 KBI17 BUTTON, TYPE B, ENGRAVED “MAN"
1 CUTLER HAMMER 30 KLA4 CONTACT BLOCK, 2 N.O.
" " 2 CUILER HAMMER €30 KLA2 CONTACT BLOCK, 1 N.C. CONTACT
8 1 CUTLER HAMMER £30 CJ DUAL INDICATING LIGHT, FULL VOLTAGE, 24VAC/24VDC
[ 13 1 CUTLER HAMMER £30 KG10 RED LENS, TYPE
13 l 3 . 1 CUILER HAMMER - £30 KG20 GREEN LENS, Tope G
PS | 9 5  CUILER HAMMER £30 DA SINGLE BUTTON_OPERATOR WITH INDICATING LIGHT,
" . TRANSFORMER TYPE, 120 VAC
£ 2 9A 1 CUTLER HAMMER €30 CJ DUAL INDICATING LIGHT, FULL VOLTAGE, 24VAC/24VDC
Z 1 CUTLER HAMMER £30 KGIO RED LENS, TYPE G, OPEN
14 20! | |y B 1 CUTLER HAMMER £30 KG20 GREEN LENS, TYPE G, CLOSED
o 10 5  CUTLER HAMMER £30 DA SINGLE BUTTON OPERATOR WITH INDICATING LIGHT,
3 e TRANSFORMER TYPE, 120 VAC
1 CUTLER HAMMER £30 DX3 SINGLE BUTTON OPERATOR WITH INDICATING LIGHT,
& 6  CUILER HAMMER £30 KG20 GREEN LENS, TIPE G
2 6  CUTLER HAMMER £30 KB102 BUTTON, TYPE B, ENGRAVED "CLOSE”
["AC TERMINALS : 2] 6  CUILER HAMMER £30 KLA1 CONTACT BLOCK, 1 N.O. CONTACT
N 5 CUTLER HAMMER £30 DA SNGLE_ BUTION OPERATOR WITH INDICATING LIGHT,
‘ ) 13 o TRANSFORMER  TYPE, 120 VAC
;, } . 1 CUTLER HAMMER £30 DX3 SINGLE BUTTON OPERATOR WATH INDICATING LIGHT,
N 3 QUMERHAMMR LK AID PUFON, IYPr 6, ENGRAVED “STOP
SUBPANFEL LAYQUT 5  CUILER HAMMER E30 KLA2 CONTACT BLOCK, 1 N.C. CONTACT
nA 1 CUTLER HAMMER €30 BJ INDICATING LIGHT
12 133 BUCHANAN 0625 TERMINAL BLOCKS, 300 VOLT, §12-422 AWG WRE, BOX
: TYPE LUGS
13 A/R  PANDUT TYPE E WRE DUCT, RIGID GRAY TYPE WITH NON SLIP COVER
ST SQUARE D Qou 110 CIRCUIT BREAKER, SINGLE POLE, 10 AMP, 120 VAC
15 1 ANDERSON DU 20 GROUND LUG
6 1 SQUARE D SDSA 1175 SURGE ARRESTOR, 175 VAC TO GROUND MAX.
17 1 REVERE CUSTOM REVERE CONTROL SYSTEMS, INC. NAMEPLATE
B 1 AcM PTA 4000-5 CURRENT TRANSNITTER, 4—20mA INPUT, 4-20mA OUTPUT
19 1 AGM PTA 4034-17 SINGLE ALARM MODULE, HIGH, 4-20mA INPUT
20 1 POWER ONE HD24—4.8-A POWER SUPPLY, 24 VOC, 4.8 AMP, 120 VAC INPUT
2 1 UTTELFUSE L60030M~1PQ FUSE BLOCK, 30 AMP, 600 VOLT, 1 POLE
1 UTTELFUSE KWK 1/10 FUSE, 1710 AMP, FAST ACTING
ENGRAVING SCHEDULE
D QY. TYPE SizE PLATE  LETTER  FIRST LINE \ SECOND LINE, ETC.
NO. COLOR _ COLOR
A 1 NP 2" x 6 BLACK  WHITE PEN 1: FILTER EFFLUENT FLOW \
PEN 2: FILTER LOSS OF HEAD \
PEN 3: FILTER EFFLUENT TURBIOITY
8 1 NP "x3 BLACK  WHITE FILTER EFFLUENT \ VALVE CONTROLLER
c 1 NP "x3 BLACK  WHITE FILTER EFFLUENT \ VALVE
0t NP " x3 BLACK  WHITE FILTER EFFLUENT \ FLOW REVERE
3 1 NP 23 BLACK  WHITE FILTER LOSS OF HEAD
F o1 NP g3 BLACK  WHITE  FILTER EFFLUENT \ TURBIDITY CONTROL SYSTEMS
G 1 NP 1"x3 BLACK WHITE WASHWATER \ FLOW (205) 824~0004 BIRMINGHAM,ALABAMA 35216
H 2 NP 1" x3 BLACK WHITE HIGH s&g .m:a_
I 1 NP 1"x3 BLACK  WHITE  HIGH \ TURBIDITY PANEL LAYOUT, BILL OF NATERIAL AND ENGRAVING SCHEDULE
J 1 NP "x3 BLACK  WHITE FILTER EFFLUENT \ VALVE CV-201 FILTER PLANT IMPROVEMENTS — ROME, GEORGIA
K 1 NP "x3 BLACK  WHITE FILTER INFLUENT \ VALVE CV~206 ‘ TS
L 1 NP "x3 BLACK  WHITE WASHWATER \ VALVE CV~208 '
M 1 NP 1"x3 BLACK  WHITE WASHWATER DRAIN \ VALVE CV-205 MIDSOUTH (NDUSTRIAL CONSTRUCTION, INC.
N 1 NP "x3 BLACK  WHITE FILTER REWASH \ VALVE CV~207 .
0 t NP "x3 BLACK  WHITE SWEEP \ VALVE CV-209 11, 1-41:16:9 sé.vfsgga\ﬂ/iovv-:sixcwuons Z'f,"; ORAWN BY: D.CF. DATE: 04—15-96
P 1 NP rx3 BLACK  WHITE SWEEP PUMP ) ‘ D.0. Ieiecken:  WAH. SCALE: 1/4
NO. | DATE DESCRIPTION )4 [308 Wo. DWG. NO.
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e

—~k

T 0 VA 460 VAC
\-3)» w T, 120 VAC POWER (8Y OTHERS) ' 130 (BY OTHERS) 160 (BY OTHERS)
} 1 S Sttt 5 — o e e m
A { | * | b B S i |
VALVE ACTUATOR %
o : o ! | FILTER NO. 2 161 o ' | FILTER NO. 2
i 1 ! | WASHWATER DRAN bl e | REWASH VALVE
1 stoP¥ STOP stoP * STOP ¥, l OPEN, = OPEN,
102 *loo ',0}_0_1_9—/02 10_1_97}0 4 i 132 ! ___‘£°7£®_ﬂ7'/vmz OPENED 162 I ___‘§°%®_N31/VALVE OPENED
1 | 1 7~ [ N
: ] : : totd
o e ! | 133 d 163 byt
1 oF* { 1o
b START ! I R
i 4 stop* SToP * sTop * STOP *. NO. 1n4/,NO. 2 yi* oL | FLTER SWEEP QosEp QOsEp
04| . }EQ_LD_}EQ_LQ_ }lm_o_’f%_o—'—' - i . PUMP 0. 1 134 ! 3 (@) —N2 ¢ WALE CLosed 164 L] |16 Gy 4 vave coseo
] /7 \ 7N
! | START | .o
t M2¥ OL | FILTER SHEEP OPERATING : OPERATING
105 | )l’—-o 0_7'.( Lo PUMP NO. 2 135 3% VALVE OPERATING 165 b 166 VALVE OPERATING
! | L M) ! 13, 15 Py £ : N
| START* i
! ' JCY O I o Jo Jo T
o yate i | 1% @ (@ [@ o3 165 [@ (@ ] o3
| i | 1 1 | t 1 | |
: i SIART* : : : ' : 1 | : ] i
[ i i 1 ] ]
107 : /_.o O }( } 137 t | | 1 167 \ | 1 1
| 1 1 1 1 1 1 ] I i
: | suar® | : | R ' A
] i 1
g o o— )T/ ! 138 ! ! 1 168 | i 1
1 1o | ! 1
{ | START* I : l stoe ! OPEN I | I gpop | OPEN 1t
109 : }/—-O—]_O—}!( : 139 1132 1133113 '|/ : 169 162 L ie3—t—164 I :
1 1 | 1
: ! START * { : CLOSE : CLOSE :
m i _O—'—o_ 1 140 L 170 —L—165
! pi’ }I( ! = L
} : START * | :
I
| 3 1 1" 1
{ )?/ 0_7:( i
| A {
] 1
12 | i 142 172
| i |
"3 : ):,/__rz}f_,:( | 143 173
- 1 : SWEEP_ PUMP
)X W w1 * 10, N R o 174
b e _ N
it oS
1 |
| Mz¥* 1 s | @ ALTER CONSOLE NO. 2
M5 Lo—e _ /_®_ﬂRUNNING 145 460 VAC 175
— = —R) | (BY OTHERS)
oY e A s e e 5
,% 1 @ FLTER CONSOLE NO. 3
16 4~ (R~ — Mgy RUNNING 146 H . 176
o i ! oPEN | FLTER NALCENT vaLve
,% | @ ALTER CONSOLE NO. 4
" )',/_§®____/+/RUNN|NG 7 ! | 190 S NI4T L valve openeo 177
t 7N | | /7N
18 LNyt S NSUE RO : 178
-®F-—- |
)l{ XA |
,% | @FLTER CONSOLE NO. 6 OSE
k] )‘,/_f®___!1 RUNNING 149 L ___‘i‘?g@&i. VALVE CLOSED 179
| /7N 7N
i
L% | OFLTR CONSOLE NO. 7 1 PERATNG
120 /_._®____/+/RUNN|NG 150 VALVE OPERATING 180
] 7 N 1 77N
1
«_s% . | @FLTER CONSOLE NO. 8 T T T T
2 = (RY-~ Yy RUNNING 151 |@ & _j&  03) 181
A 1 1 1 i
i ] 1 i
122 152 | | i ! 182
1 I i ]
I | Lo gmn
] ] [
123 153 | H Lo 183
1 I 1
t t OPEN 1 |
SToP
24 154 1142 bus—tom 1o 184
!
CLOSE 1
125 155 —‘—01_45___)./ 185
e REVERE
126 156 186 A DENOTES A TERMINAL BLOCK POINT CONTROL SYSTEMS
;/ DENOTES ITEM REMOTE FROM CONTROL PANEL {205) 824-0004 BIRMINGHAM,ALABAMA 35216
DENOTES A REMOTE TERMINAL BLOCK POINT SUBUECT:
N w 157 187 BLECIRICAL SCHEMA&CSI(;{:\EGRAM
FILTER PLANT IMPROVEMENTS - ROME, GEORGIA
128 158 188 CUSTOMER:
MIDSOUTH INDUSTRIAL CONSTRUCTION, INC.
DRAWN BY: [.CF. DATE: 04-22-96
15 159 189 T G- B{REVISED VALVE ACTUATORS 600 |sramn WA STRE RO
NO. | DATE DESCRIPTION )4 108 NO. WG, WO,
REVISION 16-238C  3/4




N
260 N
460 VAC 230 460 VAC 260 28!
200 (BY OTHERS) (BY OTHERS)
r——A—ﬁ o e e - —
!
v ¥ VALVE ACTUATOR* ! ! 231 T T, T VAWE ACTUATOR* ALTER NO. 2 261
201 [ ALTER NO. 2 FC-201
[ ! FILTER WASHWATER ror EFFLUENT RATE CONTROL
bt wey | Q= folo LSO 230 P ke ENED 262 N_{ FLTER NO. 2
202 Lo ___2207/_®__N_‘_)/VALVE OPENED 232 R ) - - (R O —o o EFLUENT VALVE CONTROL
/7 \
P AN P
ro
I
[ 233 : : L] JUMPER TO TERM. 13 ot ———m e A 263 INFLUENT CHANNEL LEVEL —0
R » @ S e :
—_ ] Lom——+ OSE| IAGRAM
P 0 S | e o o O Li%—-—-—zi'%%@p— CLOSED 264 | ALTER NO. 1 EFFLUENT FLOW Lo o 10 CY-201
204 t—m = ‘""‘7'/‘@—' (%) N REF. INSTRUMENT LOOP REF. INSTRUMENT LOOP
RATH = DIAGRAM 16238003 —0 o] DIAGRAM 16238003
r—1 OPERATING
i
205 _L 206 5 VALVE OPERATING 235 265 —
— UR~
— /77N =
. fla Jo Jo fm - fo_fn fo fo jo 266 20 .
{ ; } : ; i
i f ! [ N T D N
1 1 i 1 - 1 ' ! 1
] i i 1 237 I | 1 — 24, | 267 EFFLUENT FLOW —0
7 ! ! ! | i ] i 1 i REF. INSTRUMENT LOOP | PEN
: : ! _l+ . x2____ a 1 [ 4 I OIAGRAM 16238003 —o
Ty Pl i N
! ! (I Luan..  auto ! ! 268 LOSS OF HEAD —b ) o 2 EFFLUENT TURBIDITY
208 1 [ [ 28 } / STOP : OPIEN : : 1 REF, INSTRUMENT LOOP ) \ PEN 2 PEN 3 [ REF. INSTRUMENT LOOP
i T y 2 B oy i DIAGRAM 16238003 o o DIAGRAM 16238011
1 | » 1 (X0 | |
209 1902 ST 1 2031 o L : 239 ! CLOSE ! ! 269
CLOSE : { L oy 1 A-201A
By i ! FILTER NO. 2 EFFLUENT FLOW
210 L 240 | AUTO 1 270 ° ° INDICATOR
=+ 240 YRY N6l w auto
T %% /®\—~—7' )
211 24 ] KANU 2N L___\
st 241 (C——q N MANUAL 1
1 (x0) AN 272 REF. INSTRUMENT LOOP
212 242 ! OPERATNG LIAGRAM 16238003
1 VALVE OPERATING 0PI-202 .
1 N ! LOSS OF HEAD
73 243 L5 °"7i((ox2)3 s o ° INDICATOR
? o]
214 24 274 ]
REF. INSTRUMENT LOOP
245 275 DIAGRAM 16238003
215 :
T1-203
260 TURBIDITY
216 246 276 » ° INDICATOR
2 ?
M —
[T L - o AL L0
218 YT T VALVE ACTUATORX ! | LTER NO. 2 248
T : oPEN : FILTER SWEEP a0
Lo ~ N WASHWATER FLOW
219 . J.‘%(f@i."%'/mvz OPENED 249 279 o o T
bl 7N 0 °
o 280 {
20 - 250 /;( )N S —
1 L
Pt QOSED 120 VAC POWER (8Y OTHERS) QEF. INSTRUMENT LOOP
b1l ] -_21‘7.4@_"5_‘_ VALVE CLOSED 251 l 28 DIAGRAM 16238022
7N CB1
[l OPERATING 0) 10 AMP P
! 216 VALVE OPERATING 252 260 [ | SURGE 282
22 L &) | | PROTECTOR
- UIR-204-1 N
2 T 5 T 9) T(! 3) 261 N EFFLUENT FLOW 283
223 T( ) .( ) .( ! 253 P R < HIGH
1 ! ]
1 ] | | - 204—
224 ! ! ! : 254 AR 262 R ——t = LOSS OF HEAD 284
! 7N\
1 | 1 1
| i TR 260 JAH-203 263 YRY. EFFLUENT 265
* L P = PO Bt REVERE
| LEGEND:
t OPEN tod PS LEOERD:
:212 STOP | oi3—t—au | ! 256 oK Ko LOOP 286 & DENOTES A TERMINAL BLOCK POINT CONTROL SYSTEMS
26 o= ! POWER SUPPLY * DENOTES ITEM REMOTE FROM CONTROL PANEL (205) 824-0004 BIRMINGHAM,ALABAMA 35216
ougse E 24v 24 VIOC 24V 287 SUBECT: ELECTRCAL SCHENATIC DIAGRAM
P + - L ,
m oty o o+ -0 FILTER PLANT [MPROVEMENTS — ROME, GEORGIA
F 540 24y 288 CUSTOMER:
“ 8 1/10 AMP ISTRAMENT L00P PORER. MIDSOUTH INDUSTRIAL CONSTRUCTION, INC.
289 ORAWN BY: [.CF. OATE: 04-22-96
229 259 1 j0-3I-%REVISED VALVE ACTUATORS C.OD.[emecEn WAl SCALE: NONE
A No. [ 0ATE DESCRIPTION Y sETe. WO,
260 21 AEON 16-238C 4/4




e e e e e e e e e
\ REMOVABLE SUBPANEL
r—="
I |
{ i
| I
| I
I I
o
20,00 ! |
I I
i I
I i
[ phhetenb ettt A | i
[ I i [
i ! { I
i i I I
I i i |
I i IR F——="
I I I i I i
I I I | i i
{ I i | i [ :
q |: :l ] N H HE ] _F
JOP_VIEW
35.00"
49.00°
23.50° 2350" 2325 P
] !
] (0] T _1| |
] UR-304 ! !
FC~301 Fi-301A 1
] 14 E5 [::’=== ——Il —————————————— ! :
] (o1 ] | ! !
DPI-302 T | |
] 3 = Els I E:;J____l 'l J', i
. E IEH e et
23,25 I - i 412" I ! :
) ox 1 I R A Y O [l i
f B, 1 [] i ! { 20.00°
| = NGO | A e [ | |
______ 4 RANGE OF MOTION || |+———d | |
I w T mm i g ], | |
e =, < 2 M— |
I . === W \ 1 REMOVABLE SUBPANEL I
A v \ |
1 17| E%N || i
N5 \ |
___________________________________________________________________ % (\{ A : EXISTNG MARBLE TOP
EXISTING MARBLE TOP == SEE CONSOLE TOP LAYOUT FOR DETALS———= N /\ : /—
AR
\ \ \/ 12.16" L /
[ 1 { : |
FRONT VIEW SIDE_VIEW
49.00"
9A FE e FET o fanf
[ () L 5] ] [T] [T
] o Y 10 fosi10 G0zl 10 10 Eosi10 10.00°
%] ] 1] X
1 el 11 Srcel 11 @11 11 Feagy REVERE
J Cx1 Ccl w1 [ [Cod CONTROL SYSTEMS
24V (205) 824-0004 BIRMINGHAM,ALABAMA 35218
SUBJECT:

CONSOLF_TOP_LAYQUT

PANEL LAYOUT
FILTER CONSOLE NO. 3
FILTER PLANT IMPROVEMENTS — ROME, GEORGIA

[4-18-97FIELD . REVISIONS

RF.A

CUSTOMER:

MIDSOUTH INDUSTRIAL CONSTRUCTION, INC.

.| DATE DESCRIPTION
T

1-0i-%REVISED VALVE ACTUATORS

6.0,

8Y

DRAWN BY: D.CF, DATE: 04-15-96
CHECKED:  W.AH. SOALE: 1 /4
JOB NO.

OWG. N0 16-238D 174

] REVISION




e
P ~n

BILL OF MATERIAL
TEM QTY. MANUFACTURER AND CATALOG NUMBER  DESCRIPTION
11 REVRE SK 16-2388 CONSOLE, 26°H x 49°W x 35°W, NEWA 4, STANLESS
1 REVERE SK 16-2388 SUBPANEL, 26™H x 46"W
1 REVERE K 16-2388 ALUMINUM’ DOORS. TO REPLACE EXISTING ACCESS PANELS
1 H A=HCI10E CORROSION INHIBITOR
2 1 FOXBORO 740RA-A3330-Q CRCULAR CHART RECORDER, 120 VAC POWER, 3
CHANNEL, 4~20mA INPUT, 2 RELAY GUTPUTS
31 MOORE 352BATINNN SINGLE LOOP CONTROLLER, 120 VAC POWER,
" ANALOG AND DIGITAL DISPLAY
. 4 4 NEWPORT 202A-P DIGITAL INDICATOR, 120 VAC POWER, 4—-20mA INPUT
' 5 3 CUTLER HAMMER £30 BA SINGLE PILOT LIGHT, TRANSFORMER TYPE, 120 VAC
3 QUILER HAMMER £30 KF10 RED LENS, TYPE F
< 3 o 6 1 CUTLER HAMMER £30 EA DUAL PUSHBUTTON WITH ONE LIGHT SEGMENT,
- TRANSFORMER TVPE, MOMENTARY CONTACTS
e Vs , 2 CUILER HAMMER £30 KLA3 CONTACT BLOCK, 1 N.O. AND 1 N.C. CONTACT
A - , 1 CUILER HAMMER €30 KJ0 RED LENS, TYPE J, ENGRAVED "MOTOR RUN
1 CUTLER HAMMER £30 KE130 BUTTON, TYPE E, ENGRAVED -START"
1 CUTLER HAMMER £30 KE231 BUTTON, TYPE E, ENGRAVED "STOP*
7 1 CUTLER HAMMER £30 AD THO BUTTON OPERATOR
1 CUILER HAMMER £30 KB1Ot BUTTON, TYPE B, ENGRAVEQ TAUTC"
1 QUTLER HAMMER £30 KBI117 BUTTON, TYPE B, ENGRAVED “MAN”
1 CUILER HAMMER E30 KLA4 CONTACT BLOCK, 2 N.0.
I 2 QUILER HAMMER £30 KLA2 CONTACT BLOGK, 1 N.C. CONTACT
: 8 1 CUTLER HAMMER £30 CJ DUAL INDICATING LIGHT, FULL VOLTAGE, 24VAC/24VDC
[ 13 1 GUILER HAMMER £30 KG10 RED LENS, TYPE G
13 I 3 - 1 CUTLER HAMMER €30 KG20 BRBeN LENs, TaPE G
PS | 9 5  CUTLER HAMMER E30 DA SINGLE BUTTON OPERATOR WTH INDICATING LIGHT,
" TRANSFORMER TYPE, 120 V.
F ‘
1 Z 9A 1 CUTLER HAMMER £30 CJ DUAL INDICATING LIGHT, FULL VOLTAGE, 24VAC/24VDC
" 2 = 1 CUTLER HAMMER £30 KGI0 RED
2 g 1 CUTLER HAMMER £30 KG20 GREEN LENS, TYPE G, CLOSE
g 10 5  CUILER HAMMER E30 DA SINGLE BUTTON OPERATOR WITH INDICATING LIGHT,
13 J TRANSFORMER TYPE, 120 VAC
1 CUTLER HAMMER £30 DX3 SINGLE BUTTON OPERATOR WITH INDICATING LIGHT,
6  CUILER. HAMMER £30 KG20 GREEN LENS, TYPE G
7 12 6  CUTLER HAMMER £30 KB102 BUTTON, TYPE B, ENGRAVED "CLOSE"
|| 6  CUTLER HAMMER £30 KLAT CONTACT BLOCK, 1 N.0O. CONTACT
5  CUTLER HAMMER £30 DA SNCLE BUTION OPERATOR WTH INDICATNG LIGHT,
o 13 o TRANSFORMER TYPE, 120
1 CUTLER HAMMER £30 DX3 T BTN, OPERATOR' WTH INDICATING LIGHT,
2 QUNER CAMER £30 koot R BUTTON. TYPE B, ENGRAVED. "STOP"
SUBPANEL LAYOUT 5 CUTLER HAMMER E30 KLA2 RENTACT Block. T N CoNTACT
1A 1 CUTLER HAMMER £30 BJ INDICATING LIGHT
12 139 GUCHANAN 0625 TERMINAL BLOCKS, 300 VOLT, #12-#22 AWG WRE, BOX
TYPE LUGS
13 AR PANDUIT TYPE E WIRE DUCT, RIGID GRAY TYPE WITH NON SLIP COVER
14 1 SQUARE D Qou 110 CIRCUIT BREAKER, SINGLE POLE, 10 AMP, 120 VAC
15 1 ANDERSON DU 20 GROUND LUG
16 1 SQUARE D SDSA 1175 SURGE ARRESTOR, 175 VAC TO GROUND MAX.
17 1 REVRE CUSTOM REVERE CONTROL SYSTEMS, INC. NAMEPLATE
1B 1 AGM PTA 40005 CURRENT TRANSMITTER, 4-20mA INPUT, 4-20mA GUTPUT
19 1 AoM PTA 403417 SINGLE ALARM MODULE, HIGH, 4-20mA INPUT
20 1 POWER ONE HD24-4.8-A POWER SUPPLY, 24 VDC, 4.8 AMP, 120 VAC INPUT
A 1 UTIEFUSE L60030M~1PQ FUSE BLOCK, 30 AMP, 600 VOLT, 1 POLE
1 UTTELFUSE KLK 1/10 FUSE, 1/10 AMP, FAST ACTING
ENGRAVING SCHEDULE
D QrY. TWE S PLATE  LETIER  FIRST LINE \ SECOND LINE, ETC.
NO. COLOR _ COLOR
A 1 NP 2" %6 BLACK  WHITE  PEN 1: FILTER EFFLUENT FLOW \
PEN 2: FILTER LOSS OF HEAD \
‘ PEN 3: FILTER EFFLUENT TURBIDITY
B 1 NP "y 3 BLACK  WHIE  FILTER EFFLUENT \ VALVE CONTROLLER
c 1 NP " x3 BLACK  WHWTE  FILTER EFFLUENT \ VALVE
D 1" NP " x3 BLACK WHITE FILTER EFFLUENT \ FLOW REVERE
E 1 NP T BLACK  WHITE  FILTER LOSS OF HEAD
F 1 NP 1"x3 BLACK WHTE  FILTER EFFLUENT \ TURBIDITY CONTROL SYSTEMS
[ 1 NP "x3 BLACK WHITE WASHWATER \, FLOW ' (205) 824-0004 BIRMINGHAM,ALABAMA 35216
H 2 NP "3 BLACK  WHITE  HIGH TR
11 NP 3 BLACK  WHITE  HIGH \ TURBIDITY BPANEL LAYOUT, BILL OF MATERIAL AND ENGRAVING SCHEDULE
J 1 NP "x3 BLACK WHITE FILTER EFFLUENT \ VALVE CV-301 FILTER PLANT IMPROVEMENTS — ROME, GEORGIA
K 1 NP rx3 BLACK  WHWTE  FILTER INFLUENT \ VALVE CV~306 ; P TSTY
L 1 NP "x3 BLACK  WHITE  WASHWATER \ VALVE CV-308 X
M 1 NP "x3 BLACK  WHITE WASHWATER DRAIN \ VALVE CV-305 MIDSOUTH INDUSTRIAL CONSTRUCTION, INC
N t NP "3 BLACK  WHITE  FILTER REWASH \ VALVE CV-307
0 1 NP "% 3 BLACK  WHITE  SWEEP \ VALVE CV-309 2 °‘:m FIELD RE‘C:'L"V'ES . g-"-'\ DRAWN BY: DATE: 04-15-95
P 1 NP "3 BLACK  WHIE  SWEEP PUMP 1_11-01-9REVSED ACTUATORS -0.0. JerEckes: SCALE: 1/4
NO._| DATE DESCRIPTION oY v T
REVISION 16—238D 2/4
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BILL OF MATERIAL
ITEM QTY. MANUFACTURER AND CATALOG NUMBER  DESCRIPTION
11 REVERE K 16-2388 CONSOLE, 26°H x 49"W x 35"W, NEMA 4, STANLESS
1 REVERE SK 16-2388 SUBPANEL, 26™H x_46"W
1 REVERE 5K 16-2388 ALUMINUM' DOORS TO REPLACE EXISTING ACCESS PANELS
1 HOFFMAN A-HCHOE CORROSION INHIBITOR
2 1 FOYBORO 740RA-A3330-Q CIRCULAR CHART RECORDER, 120 VAC POWER, 3
CHANNEL, 4-20mA INPUT, 2 RELAY OUTPUTS
3 1 MOORE 352BATINNN SINGLE LOOP CONTROLLER, 120 VAC POWER,
1 ANALOG AND DIGITAL DISPLAY
. 4 4 NEWPORT 202A-P DIGITAL INDICATOR, 120 VAC POWER, 4-20mA INPUT
' 5 3 CUTLER HAMMER £30 BA SINGLE PILOT IGHT, TRANSFORMER TYPE, 120 VAC
3 CUTLER HAMMER €30 KF10 RED LENS, TYPE F
< 13 o] 6 1 CUTLER HAMMER €30 EA DUAL PUSHBUTTON WITH ONE LIGHT SEGMENT,
- TRANSFORMER TYPE, MOMENTARY CONTACTS
2 CUTLER HAMMER £30 KLA3 CONTACT BLOCK, 1 N.O. AND 1 N.C. CONTACT
IA-401 | Thi-403 1 CUTLER HAMMER £30 K0 RED LENS, TYPE J, ENGRAVED "MOTOR RUN"
1 CUTLER HAMMER £30 KE130 BUTTON, TYPE E, ENGRAVEQ "START"
1 CUTLER HAMMER €30 KE231 BUTTON, TYPE E. ENGRAVED "STOP"
7 1 CUTLER HAMMER £30 AD TWO BUTTON OPERATOR
1 CUTLER HAMMER £30 KB101 BUTTON, TYPE B, ENGRAVED "AUTQ”
1 CUTLER HAMMER £30 KBI17 BUTTON, TYPE B, ENGRAVED "MAN®
1 CUTLER HAMMER £30 KLA4 CONTACT BLOCK, 2 N.O.
N - 2 CUTLER HAMMER £30 KLAZ CONTACT BLOCK, 1 N.C. CONTACT
8 1 CUTLER HAMMER £30 CJ DUAL INDICATING LIGHT, FULL VOLTAGE, 24VAC/24VDC
[ 13 1 CUTLER HAMMER £30 KG10 RED LENS, TYPE G
13 1 CUTLER HAMMER £30 KG20 GREEN LENS, TYPE G
13 26,00° -
PS 9 5 CUTLER HAMMER £30 DA SNGLE BUITON OPERATOR WITH INDICATING LIGHT,
“ TRANSFORMER TYPE, 120 VAC
f z 9A 1 CUTLER HAMMER £30 CJ DUAL INDICATING LIGHT, FULL VOLTAGE, 24VAC/24VDC
E 1 CUTLER HAMMER £30 K610 RED LENS, ,
14 20| |_fz B 1 CUTLER HAMMER €30 KG20 GREEN LENS, TYPE G, CLOSED
8 10 5  CUTLER HAMMER €30 DA SINGLE_BUTTON OPERATOR WATH INDICATING LIGHT,
13 l TRANSFORMER TYPE, 120 VAC
1 CUTLER HAMMER £30 OX3 SINGLE BUTTON OPERATOR WTH INDICATING LIGHT,
co 8 COILER [AMMER £30 Kai02 gﬁ%guwn'spzTEPEENcRAveo "CLOSE®
J ﬂ {LAC TERMINALS : 7] || l2 6  CUILER HAMMER E30 KLAT CONTACT BLOCK, 1 N.O. CONTACT
11 5 CUILER HAMMER £30 0A SNGLE BUTTON OPERATOR WTH INDICATING LIGHT,
o 13 o TRANSFORMER TYPE, 120 VAC
{ 1 CUTLER HAMMER £30 DX3 SNGLE BUTTON OPERATOR' WTH INDICATING LIGHT,
S QIR HAMMER £ koo RED BUTTON. TYPE 6, ENGRAVED "STOP"
SUBPANEL | AYOUT 5 CUTLER HAMMER £30 KLA2 CONTACT BLOCK, 1 N.C. CONTACT
MA 1 CUTLER HAMMER £30 BY INDICATING LIGHT
12 130 BUCHANAN 0625 TERMINAL BLOCKS, 300 VOLT, 12§22 AWG WIRE, 80X
TYPE LUGS
13 AR PADUT TWE E WRE DUCT, RIGID GRAY TYPE WITH NON SLIP COVER
14 1 SQUARE D Qou 110 CIRCUIT BREAKER, SINGLE POLE, 10 AMP, 120 VAC
15 1 ANDERSON DU 20 GROUND LUG
16 1 SQUARE D SDSA 175 SURGE ARRESTOR, 175 VAC TO GROUND MAX.
17 1 REVERE CuSTOM REVERE CONTROL SYSTEMS, INC. NAMEPLATE
18 1 AGN PTA 4000-5 CURRENT TRANSMITTER, 4-20mA INPUT, 4-20mA OUTPUT
19 1 AGM PTA 4034-17 SINGLE ALARM MODULE, HIGH, 4-20mA INPUT
20 1 POVER ONE HD24-4.8-A POWER SUPPLY, 24 VDG, 4.8 AMP, 120 VAC INPUT
21 UTIELFUSE L60030M-1PQ FUSE 30 AMP, 600 VOLT, 1 POLE
1 UTTELFUSE KK 1/10 FUSE, 1/10 AMP, FAST ACTING
ENGRAVING SCHEDULE
D QY. TPE  SiZE PLATE  LETIER  FIRST LINE \ SECOND LINE, ETC.
NO. COLOR _ COLOR
A1 NP x5 BLACK  WHITE PEN 1: FILTER EFFLUENT FLOW \
PEN 2: FILTER LOSS OF HEAD \
PEN 3: FILTER EFFLUENT TURBIDITY
B 1 NP "x¥ BLACK  WHITE FILTER EFFLUENT \ VALVE CONTROLLER
cC 1 NP "x3 BLACK  WHITE FILTER EFFLUENT \ VALVE
D 1 NP "x3 BLACK  WHITE FILTER EFFLUENT \ FLOW REVERE
E 1 NP "x3 BLACK  WHITE FILTER LOSS OF HEAD
F 1 NP  1"x3 BLACK  WHTE  FILTER EFFLUENT \ TURBIDITY CONTROL SYSTEMS
G 1 NP " x ¥ BLACK WHITE WASHWATER \ FLOW (205) 824-0004 BIRMINGHAM,ALABAMA 35216
H 2 NP 1"x3 BLACK  WHITE HIGH » -
: . SUBPANEL LAYOUT, BILL OF MATERIAL AND ENGRAVING SCHEDULE]
/b I 1 NP "x3 BLACK  WHITE HIGH \ TURBIDITY Il OF MATERIAL AND |
\ J 1 NP 1"x 3 BLACK WHITE ALTER EFFLUENT \ VALVE CV-401 FILTER PLANT IMPROVEMENTS — ROME, GEORGIA
K 1 NP "x3 BLACK  WHITE FILTER INFLUENT \ VALVE CV-406 P
L 1 NP "x3 BLACK  WHITE WASHWATER \ VALVE CV-408
M 1t NP 1"x3 BLACK  WHITE WASHWATER DRAIN \ VALVE CV-405 MIDSOUTH INDUSTRIAL CONSTRUCTION, INC.
N 1 NP "3 BLACK  WHITE FILTER REWASH \ VALVE CV-407
0 1 NP ¥ BLACK  WHTE  SWEEP \ VALVE CV-409 e e STOHToRS RE.A- ORAW BY D.CF. DATE: 04-15-96
P 1 NP "x3 BLACK  WHITE SWEEP PUNP . s D ICHECKED:_ WALH. SCALE: 1/4
1 0. | DATE o BY {366 wo. WG, NO.
REVISION 16—238E  2/4
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1 FILTER NO. 4 CONSOLE
FILTER PLANT IMPROVEMENTS — ROME, GEORGIA
158 188 CUSTOMER:
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BILL OF MATERIAL
ITEM QTY. MANUFACTURER AND CATALOG NUMBER  OESCRIPTION
1 1 REVERE SK 162368 CONSOLE, 29'H x 49°W x 35°W, NEMA 4, STANLESS
1 REVERE SK 16-2388 SUBPANEL, 26°H x 46"W
1 REVERE SK 16-2388 AN Coons 0 REPLACE EXISTING ACCESS PANELS
1 HOFFMAN A-HCI10E CORROSION INHIBITOR
2 1 FOXBORO 740RA-A3330-Q CIRCULAR CHART RECORDER, 120 VAC POWER, 3
CHANNEL, 4-20mA INPUT, 2 RELAY OUTPUTS
31 MOORE 352BATINNN SINGLE_LOOP CONTROLLER, 120 VAC POWER,
; ANALOG AND DIGITAL DISPLAY
16.00° 4 4 NEWRORT 202A-P DIGITAL INDICATOR, 120 VAC POWER, 4-20mA INPUT
’ 5 3 CUTLER HAMMER £30 BA SINGLE_PILOT LIGHT, TRANSFORMER TYPE, 120 VAC
3 CUTLER HAMMER €30 KF10 RED LENS, TYPE F
< 13 o 6 1 CUTLER HAMMER £30 EA DUAL PUSHBUTTON WITH ONE LIGHT SEGMENT,
_ : TRANSFORMER. TYPE, NOWENTARY CONTACTS
Vs | s 2 CUTLER HANMER £30 KLA3 CONTACT BLOCK, 1 N.O. AND 1 N.C. CONTACT
i CUTER HAMMER £30 K0 RED LENS, TYPE J, ENGRAVED "MOTOR RUN®
1 CUTLER HAMMER £30 KEI30 BUTTON, TYPE E, ENGRAVED "START®
1 CUTLER HAMMER £30 KE231 BUTTON, TYPE £, ENGRAVED "STOP"
7 1 CUTLER HAMMER £30 AD TWO BUTTON OPERATOR
1 CUTLER HAMMER £30 KB10! BUTTON, TYPE B, ENGRAVED “AUTQ"
1 CUTLER HANMER £30 KBI17 BUTTON, TYPE B, ENGRAVED "MAN"
1 CUTLER HAMMER E30 KLA4 CONTACT BLOCK, 2 N.0.
sl 1o 2 CUTLER HAMMER £30 KLA2 CONTACT BLOCK, 1 N.C. CONTACT
8 1 CUTLER HAMMER £30 CJ DUAL INDICATING LIGHT, FULL VOLTAGE, 24VAC/24VDC
{ 13 1 CUTLER HAMMER £30 K610 RED LENS, TYPE G
13| 13 »oto" 1 CUTLER HAMMER £30 K620 GREEN LENS, TYPE G
: PS | 9 5  CUTLER HAMMER £30 DA SINGLE BUTTON OPERATOR WTH INDICATING. LIGHT,
TRANSFORMER TYPE, 120 VAC
F 9 94 1 CUTLER HAMMER £30 CJ DUAL INDICATING LIGHT. FULL VOLTAGE, 24VAC/24VDC
1 S 1 CUTLER HAMMER £30 KG10 RED LENS, G, OPEN
" o E 1 CUTLER HAMMER £30 KG20 CROEN LEks, TYPE &, CLOSE
A e 10 5  CUTLER HAMMER £30 DA SINGLE_BUTTON OPERATOR WITH INDICATING LIGHT,
8 TRANSFORMER TYPE, 120 VAC
3 I 1 CUTLER HAMMER £30 0X3 SINGLE BUTTON OPERATOR WATH INDICATING LIGHT,
8  CUTLER HAMMER £30 KG20 GREEN LENS, TYPE G
6  CUILER HAMMER £30 KB102 BUTTON, TYPE B, ENGRAVED "CLOSE"
. [FC TERWNALS 7] 2] 6  CUTLER HAMMER £30 KLA1 CONTACT BLOCK, 1 N.0. CONTACT
g ||
I’ 1 5  CUTLER HAMMER £30 DA SINGLE BUTTON OPERATOR WTH INDICATING LIGHT,
TRANSFORMER TYPE, 1
o 13 o 1 CUTLER HAMMER £30 DX3 SNGLE BUTTON O OPERATOR VAT INDICATING LIGHT,
5 CUTLER HAMMER £30 KG30 AMBER LENS, TYPE G
5 CUTLER HAMMER £30 KB231 RED BUTION, TYPE B, ENGRAVED "ST0P"
" SUBPANEL LAYOUT 5 CUTLER HAMMER £30 KLA2 CONTACT BLOCK, 1 N.C. CONTACT
A 1 CUTLER HAMMER €30 Bd INDICATING LIGHT
12 130 BUCHANAN © 0625 TERMINAL BLOCKS, 300 VOLT, #12-§22 AWG WRE, BOX
TYPE LUGS
13 AR PANDUT TYPE E WRE DUCT, RIGID GRAY TYPE WITH NON SLIP COVER
14 1 SQUARED Qou 110 CIRCUIT BREAKER, SINGLE POLE, 10 AMP, 120 VAC
15 1 ANDERSON DU 20 GROUND LUG
16 1 SQUARED SOSA 1175 SURGE ARRESTOR, 175 VAC TO GROUND MAX.
17 1 REVERE CUSTOM REVERE CONTROL SYSTEMS, INC. NAMEPLATE
18 1 AcM PTA 4000-5 CURRENT TRANSMITTER, 4-20mA INPUT, 4-20mA OUTPUT
19 1 AGM PTA 4034-17 SINGLE ALARM MODULE, HIGH, 4—20mA INPUT
20 1 POWER ONE HD24~4.8-A POWER SUPPLY, 24 VDC, 4.8 ANP, 120 VAC INPUT
21 UTELFUSE L60030M-1PQ FUSE BLOCK, 30 AMP, 600 VOLT, | POLE
1 LTELFUSE KLK 1710 FUSE, 1/10 AMP, FAST ACTING
ENGRAVING SCHEDULE
D Q. TPE  SIE PLAE  LETER  FIRST LINE \ SECOND LINE, ETC.
NO. COLOR  COLOR
A 1 NP 26 BLACK  WHTE  PEN 1: FILTER EFFLUENT FLOW \
PEN 2: FILTER LOSS OF HEAD \
PEN 3: FILTER EFFLUENT TURBIDITY
B 1 NP " x3 BLACK  WHTE  FILTER EFFLUENT \ VALVE CONTROLLER
€t NP "x3 BLACK  WHTE  FILTER EFFLUENT \ VALVE
D 1 NP e 3 BLACK  WHTE  FILTER EFFLUENT \ FLOW R
E 1 NP E BLACK  WHTE  FILTER LOSS OF HEAD REVERI
F 1 NP x5 BLACK  WHTE  FLTER EFFLUENT \ TURBIDITY . CONTROL SYSTEMS
[4 1 NP "x3 BLACK WHITE WASHWATER \ FLOW ! (205) 824~0004 BIRMINGHAM,ALABAMA 35216
H 2 NP " 3 BLACK  WHTE  HIGH TR
I 1 NP g3 BLACK  WHTE  HIGH \ TURBIDITY EL LAYOUT, BILL OF MATERIAL AND ENGRAVING SCHEDULE
J 1 NP " x3 BLACK WHITE FILTER EFFLUENT \ VALVE CV-501 ' FILTER PLANT IMPROVEMENTS — ROME, GEORGIA
K 1 NP 53 BLACK  WHITE  FILTER INFLUENT \ VALVE CV-506 -
L 1 NP "x3 BLACK  WHITE WASHWATER \ VALVE CV-508 ST
M 1 NP "x3 BLACK  WHITE WASHWATER DRAIN \ VALVE CV~505 MIDSOUTH INDUSTRIAL CONSTRUCTION, INC.
N 1 NP "x3 BLACK  WHITE  FILTER REWASH \ VALVE CV-507 : :
o 1 NP " x3 BLACK  WHITE  SWEEP \ VALVE CV-509 "1’ 1_;13'9 ;'g'nn “E‘Cf&:s - R-g’* DRAWN BY: D.CF. DATE: 04—15-96
P 1 NP "3 BLACK  WHITE SWEEP PUMP - SREVISED) O0RS 60.0. feieckD: wAH. SAE 174
NO. | DATE DESCRIPTION ay o8 NO. DWG. 1O,
T REVISION 16-238F 2/4
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BILL OF MATERIAL
ITEM QTY. MANUFACTURER AND CATALOG NUMBER  DESCRIPTION
11 REVERE SK 16-2388 g%«EsLOLE. 29°H x 49°W x 35°W, NEMA 4, STAINLESS
1 REVERE SK 16-2388 SUBPANEL, 26°H x 46°W
1 REVERE SK 162388 ALUMINUM  DOORS TO REPLACE EXISTING ACCESS PANELS
1 HOFFMAN A~HCI10E CORROSION INHIBITOR
21 FOXBORO 740RA-A3330-0Q CIRCULAR CHART RECORDER, 120 VAC POWER, 3
CHANNEL, 4-20mA INPUT, 3 RELAY QUTPUTS
3t MOORE 352BA1INNN SINGLE LOOP CONTROLLER, 120 VAC POWER,
ANALOG AND DIGITAL DISPLAY
16.00° 4 4 NEWPORT 202A-P DIGITAL INDICATOR, 120 VAC POWER, 4-20mA INPUT
' 5 3 CUTLER HAMMER £30 BA SINGLE PILOT LIGHT, TRANSFORMER TYPE, 120 VAC
3 CUTIER HAMMER £30 KF10 RED LENS, TYPE F
< 13 o 6 1 CUTLER HAMMER E30 EA DUAL PUSHBUTTON WITH ONE LIGHT SEGMENT,
_ TRANSFORMER TYPE, MOMENTARY CONTACTS
Yesor | Thr-g03 2 CUMER HAMMER £30 KLA3 CONTACT BLOCK, 1 N.0. AND 1,N.C. CONTACT
1 CUTLER HAMMER £30 KJ10 RED LENS, TYPE J, ENGRAVED "MOTOR RUN
1 CUTLER HAMMER £30 KEI30 BUTTON, TYPE E, ENGRAVED START"
1 CUTLER HAMMER E30 KE231 BUTTON, TYPE E, ENGRAVED "STOP"
7 1 CUTLER HAMMER E30 AD TWO_ BUTTON OPERAT
1 CUTLER HAMMER £30 KBO1 BUTTON, TYPE e ENGRAVED *AUTQ"
1 CUTLER HAMMER £30 KB117 BUTTON, TYPE B, ENGRAVED "MAN®
1 CUTLER HAMMER -  E30 KLA4 CONTACT BLOCK, 2 N.O.
" ” 2 CUTLER HAMMER E30 KLAZ CONTACT BLOCK, 1 N.C. CONTACT
8 1 CUTLER HAMMER €30 ¢J DUAL INDICATING IJGHT FULL VOLTAGE, 24VAC/24VDC
| 13 1 CUTLER HAMMER £30 KGI0 RED LENS,
13 ] _ 13 200" 1 CUTLER HAMMER £30 KG20 GREEN LENS, TYPE G
PS ) 9 5  CUTLER HAMMER £30 DA SINGLE BUTTON OPERATOR WITH INDICATING LIGHT,
“ TRANSFORMER TYPE, 120 VAC
f z oA 1 CUTLER HAMMER £30 CJ DUAL INDICATING LIGHT, FULL VOLTAGE, 24VAC/24VDC
z 1 CUTLER HAMMER £30 KG10 RED LENS, TYPE G, OPEN
14 20| [ {n g 1 CUTLER HAMMER £30 KG20 GREEN LENS, TYPE G, CL0SED
o 10 5  CUTLER HAMMER £30 DA SINGLE_BUTTON OPERATOR WITH INDICATING LIGHT,
13 a TRANSFORMER TYPE, 120 VAC
1 CUTLER HAMMER £30 DX3 SINGLE eunou OPERATOR WITH INDICATING LIGHT,
o0 6  CUTLER HAMMER £30 KG20 GREEN LENS, TYPE
) 6  CUTLER HAMMER £30 KB102 BUTTON, TYPE B, ENGRAVED "CLOSE"
[CAC_TERMINALS 12_] 12 6  CUTLER HAMMER £30 KLA1 CONTACT BLOCK, 1 N.0. CONTACT
1 5  CUTLER HAMMER £30 DA SINGLE_BUTTON OPERATOR WITH INDICATING LIGHT,
o 13 o TRANSFORMER TYPE, 120 VAC
1 CUTLER HAMMER £30 DX3 SINGLE BUTTON OPERATOR WTH INDICATING LIGHT,
3 QMR UAMER £ koo AL BUFTON, TOPE 6, ENGRAVED "STop"
SUBPANEL LAYOUT 5 CUTLER HAMMER E30 KLAZ CONTACT BLOCK, 1 N.C. CONTACT
1A 1 CUTLER HAMMER £30 BJ INDICATING LIGHT
12 139 BUCHANAN 0625 TERMINAL BLOCKS, 300 VOLT, §12-§22 AWG WIRE, BOX
TYPE LUGS
13 A/R  PANDUIT TYPE E WRE DUCT, RIGID GRAY TYPE WITH NON SLP COVER
141 SQUARE D QU 110 CIRCUIT BREAKER, SINGLE POLE, 10 AMP, 120 VAC
15 1 ANDERSON U 20 GROUND LUG
1% 1 SQUARE D SDSA 1175 SURGE ARRESTOR, 175 VAC TO GROUND MAX.
17 1 REVERE CUSTOM REVERE CONTROL SYSTEMS, INC. NAMEFLATE
1B 1 AGM PFTA 4000-5 CURRENT TRANSMITTER, 4-20mA INPUT, 4-20mA OUTPUT
19 1 AGM PTA 403417 SINGLE ALARM MODULE, HIGH, 4-20mA INPUT
20 1 POWER ONE HD24-4.8-A POWER SUPPLY, 24 VDC, 4.8 AMP, 120 VAC INPUT
21 UTTELFUSE L60030M~1PQ FUSE BLOCK, 30 AMP, 600 VOLT, 1 POLE
1 UTTELFUSE KLK 1/10 FUSE, 1/10 AMP, FAST ACTING
ENGRAVING SCHEDULE
D Q. TPE Sz PLATE  LETIER  FIRST LUNE \ SECOND UNE, ETC.
NO. COLOR _ COLOR
A 1 NP 2" x 6" BLACK  WHITE PEN 1: FILTER EFFLUENT FLOW \
PEN 2: FILTER LOSS OF HEAD \
PEN 3: FILTER EFFLUENT TURBIDITY
8 1 NP "x3 BLACK  WHITE FILTER EFFLUENT \ VALVE CONTROLLER
c 1 NP "x3 BLACK  WHITE FILTER EFFLUENT \ VALVE
D t NP 1"x3 BLACK WHITE FILTER EFFLUENT \ FLOW REVERE
E 1 NP "x3 BLACK  WHITE FILTER LOSS OF HEAD
F 1 NP 1"x3¥ BLACK ~ WHITE  FILTER EFFLUENT \ TURBIDITY CONTROL SYSTEMS
G 1 NP "x3 BLACK WHITE WASHWATER \ FLOW (205) 824~0004 SIRMINGHAM,ALABAMA 35216
H 2 NP " x3 BLACK WHITE HIGH wgﬁ?&
1 NP Tx T BLACK  WHITE  HIGH \ TURBIDITY : SUBFANEL LAYOUT, BILL OF MATERIAL AND ENGRAVING SCHEDULE
J t NP 1" x3 BLACK WHITE FILTER EFFLUENT \ VALVE CV-601 FILTER PLANT IMPROVEMENTS — ROME, GEORGIA
K t NP "x3 BLACK  WHITE FILTER INFLUENT \ VALVE CV-606 . TS
L 1 NP "x3 BLACK  WHITE WASHWATER \ VALVE CV-608
M 1 NP 3 BLACK  WHITE WASHWATER DRAIN \ VALVE CV-605 ‘ MIDSOUTH INDUSTRIAL CONSTRUCTION, INC.
N 1 NP " x3 BLACK  WHITE FILTER REWASH \ VALVE CV-607 :
0 1 NP " x 3 BLACK  WHITE  SWEEP \ VALVE CV-609 f m":ﬂ;‘g&“ﬁfgﬂ%’f TR ’é-g‘g- ORAWN BY: D.CF. DATE: 04—15-06
P 1 NP "x3 BLACK  WHITE SWEEP PUMP _ e D.D. [GHECKED: _ WAH. SCALE: 1/4
NO. { DATE DE! PTION B8Y 708 O, DWG. NO.
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L

BILL OF MATERIAL
ITEM QTY. MANUFACTURER AND CATALOG NUMBER  DESCRIPTION
11 REVERE SK 16-2388 gonsou: 20°H x 49"W x 35"W, NEMA 4, STAINLESS
1 REVERE SK 16-2368 SUBPANEL, 26°H x
1 REVERE SK 16-2368 ALOWNUV 000RS 16, REPLACE EXISTING ACCESS PANELS
1 HOFFMAN A-HCIOE CORROSION INHIBITOR
2 FOXBORO 740RA-A3330-Q CIRCULAR CHART RECORDER, 120 VAC POWER, 3
. CHANNEL, 4-20mA INPUT, 3 RELAY OUTPUTS
3 MOORE 3528A11INNN SINGLE LOOP CONTROLLER, 120 VAC POWER,
: ANALOG AND DIGITAL DISPLAY
‘600" 4 4 NEWPORT 202A-P DIGITAL INDICATOR, 120 VAC POWER, 4—20mA INPUT
' 5 3 CUTLER HAMMER £30 BA SINGLE PILOT LIGHT, TRANSFORMER TYPE, 120 VAC
3 CUILER HAMMER £30 KFi0 RED LENS, TYPE F
< 13 o 6 1 CUTLER HAMMER E30 EA DUAL PUSHBUTTON WITH ONE LIGHT SEGMENT,
. : TRANSFORMER TYPE, MOMENTARY CONTACTS
70 2 CUTLER HAMMER E£30 KLA3 CONTACT BLOCK, 1 N.0. AND 1 N.C. CONTACT
IA-701 )| TAH-703 1 CUTLER HAMMER £30 K10 RED LENS, TYPE J, ENGRAVED "MOTOR RUN®
1 CUTLER HAMMER £30 KE130 BUTTON, TYPE E, ENGRAVED "START®
1 CUTLER HAMMER £30 KE231 BUTTON, TYPE E, ENGRAVED "STOP”
7 1 CUILER HAMMER  ~ E30 AD TWO BUTTON OPERATOR
1 CUTLER HAMMER £30 KB101 BUTTON, TYPE B, ENGRAVED *AUTO
1 CUTLER HAMMER E30 KBI17 BUTTON, TYPE B, ENGRAVED “MAN®
1 CUTLER HAMMER £30 KLA4 CONTACT BLOCK, 2 N.O.
" ” 2 CUTLER HAMMER £30 KLA2 CONTACT BLOCK, 1 N.C. CONTACT
’ 8 1 CUTLER HAMMER £30 CJ DUAL INDICATING LIGHT, FULL VOLTAGE, 24VAC/24VDC
[ 13 1 CUTLER HAMMER £30 KG10 RED LENS, TYPE
13 | 13 . 1 CUTLER HAMMER £30 KG20 GREEN LENS, TYPE G
PS | 9 5 CUTLER HAMMER £30 DA SINGLE_BUTTON OPERATOR WITH INDICATING LIGHT,
¢ _ " TRANSFORMER TYPE, 120 VAC
,F S 9 1 CUTLER HAMMER  ~ E30 CJ DUAL INDICATING LIGHT, FULL VOLTAGE, 24VAC/24VDC
s 1 CUTLER HAMMER £30 KG10 RED LENS, TYPE G, OPEN
14 20 { |5 B 1 CUTLER HAMMER £30 KG20 GREEN LENS, e G, CLOSED
© 10 5  CUTLER HAMMER £30 DA SINGLE_BUTTON OPERATOR WITH INDICATING LIGHT,
8 TRANSFORMER TYPE, 120 VAC
13 1 CUTLER HAMMER £30 DX3 SINGLE BUTTON OPERATOR WITH INDICATING LIGHT,
GND 6  CUTER -HAMMER £30 KG20 GREEN LENS, TYPE G
6  CUTLER HAMMER £30 KB102 BUTTON, TYFE B, ENGRAVED "CLOSE"
| AC_TERMINALS [P [12] 6  CUTER HAMMER £30 KLA1 CONTACT BLOCK, 1 N.O. CONTACT
OI‘
11 5 CUTLER HAMMER £30 DA SINGLE BUTTON OPERATOR WITH INDICATING LIGHT,
N 13 o TRANSFORMER TYPE, 120 VAC
1 CUTLER HAMMER E30 DX3 SINGLE BUTTON OPERATOR WITH INDICATING LIGHT,
‘ §  COTER HAMMER E30 koo AED BUTTON. TYPE B, ENGRAVED *STOP"
SUBPANEL LAYOUT 5 CUTLER HAMMER E30 KLA2 CONTACT BLOCK, 1'N.C. CONTACT
1A 1 CUTLER HAMMER £30 BJ INDICATING LIGHT
12 139 BUCHANAN 0625 TERMINAL BLOCKS, 300 VOLT, #12-§22 AWG WIRE, BOX
: TYPE LUGS -
13 A/R  PANOUIT TYPE E WRE DUCT, RIGID GRAY TYPE WITH NON SLIP COVER
1“1 SQUARE D Qou 110 CIRCUIT BREAKER, SINGLE POLE, 10 AMP, 120 VAC
15 1 ANDERSON U 20 GROUND LUG
6 1 SQUARE D SDSA 1175 SURGE ARRESTOR, 175 VAC TO GROUND MAX.
17 1 REVERE - CUSTOM REVERE CONTROL SYSTEMS, INC. NAMEPLATE
18 1 AGM PTA 4000-5 CURRENT TRANSMITTER, 4-20mA INPUT, 4-20mA OUTPUT
18 1 AGM PTA 4034-17 SINGLE ALARM MODULE, HIGH, 4—20mA INPUT
20 1 POWER ONE HD24—4.8-A POWER SUPPLY, 24 VOC, 4.8 AMP, 120 VAC INPUT
21 UTTELFUSE L60030M~1PQ FUSE BLOCK, 30 AMP, 600 VOLT, 1 POLE
1 UTTELFUSE KLK 1710 FUSE, 1/10 AMP, FAST ACTING
ENGRAVING SCHEDULE
D QY. TPE  SIZE PLATE  LETIER  FIRST LINE \ SECOND LINE, ETC.
NO. COLOR  COLOR
A 1 NP 2 x6" BLACK  WHITE PEN 1: FILTER EFFLUENT FLOW \
PEN 2: FILTER LOSS OF HEAD \
PEN 3: FILTER EFFLUENT TURBIDITY
B 1 NP "x3 BLACK  WHITE FILTER EFFLUENT \ VALVE CONTROLLER
¢ t NP "x3 BLACK  WHITE FILTER EFFLUENT \ VALVE
D 1t NP mx3 BLACK  WHITE FILTER EFFLUENT \ FLOW REVERE
£ 1 NP "x3 BLACK  WHITE FILTER LOSS OF HEAD
F 1 NP 1"x5¥ BLACK  WHITE  FILTER EFFLUENT \ TURBIDITY CONTROL SYSTEMS
G 1 NP 1"x 3 BLACK WHITE WASHWATER \ FLOW (205) 8240004 BIRMINGHAM,ALABAMA 35216
H 2 NP 1" x3 BLACK WHITE HIGH SUBJECT:
¢ 1 NP "y BLACK  WHITE HIGH \ TURBIDITY SUBPANEL LAYOUT, BlﬂLt Tng ge&r&% rG\(r)mfnckmnnc SCHEDULE
J t NP 1" x3 BLACK WHITE FILTER EFFLUENT \ VALVE CV-701 FILTER PLANT IMPROVEMENTS ~ ROME, GEORGIA
K 1 NP o BLACK  WHITE FILTER INFLUENT \ VALVE CV-706 ' PSS
L 1 NP "x3 BLACK  WHITE WASHWATER \ VALVE CV-708 :
M 1 NP "3 BLACK  WHITE WASHWATER DRAIN \ VALVE CV-705 MIDSOUTH INDUSTRIAL CONSTRUCTION, INC.
N 1 NP 1" x3 BLACK  WHITE FILTER REWASH \ VALVE CV-707 —
0 1 NP "3 BLACK  WHITE  SWEEP \ VALVE CV-708 ‘ % "'_;1' ;lggv'ﬁgg“c:‘&": RS 2‘;'3' DRAWN 8% D CF, DATE: 04-15-96
P 1 NP " x3 BLACK  WHITE SWEEP' PUMP _ TR L SO GHECED: AN, SCALE 1/4
|———1 - J08 NO. DWG. NO.
REVISION 16-238H 2/4
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BILL OF MATERIAL
ITEM QTY. MANUFACTURER AND CATALOG NUMBER  DESCRIPTION
11 REVERE SK 16-238B SONSOLE, 20°H x 49"W x 35'W, NEMA 4, STAINLESS
1 REVERE SK 16-2388 SUBPANEL, 26"H x 46"W
1 REVERE SK 16-238B ALUMINUM  DOORS TO REPLACE EXISTING ACCESS PANELS
1 HOFFMAN A-HCI10E CORROSION INHIBITOR
2 1 FOXBORO 740RA-A3330-Q CIRCULAR CHART RECORDER, 120 VAC POWER, 3
CHANNEL, 4-20mA INPUT, 2 RELAY OUTRUTS
3 MOORE 352BATINNN SINGLE LOOP CONTROLLER, 120 VAC POWER,
7 ANALOG AND OIGITAL DISPLAY
600" 4 4 NEWPORT 202A-P DIGITAL INDICATOR, 120 VAC POWER, 4—20mA INPUT
’ § 3 CUTLER HAMMER £30 BA SINGLE PILOT LIGHT, TRANSFORMER TYPE, 120 VAC
3 CUTLER HAMMER €30 KF10 RED LENS, TYPE F
o 13 o 6 1 CUTLER HAMMER £30 EA DUAL PUSHBUTTON WITH ONE LIGHT SEGMENT,
_ TRANSFORMER TYPE, MOMENTARY CONTACTS
R - 2 CUILER HAMMER £30 KLA3 CONTACT BLOCK, 1 N.0. AND 1 N.C. CONTACT
A - 1 CUTLER HAMMER £30 KA10 ED LENS, TYPE J, ENGRAVED "MOTOR RUN®
1 CUTLER HAMMER £30 KE130 aunon TYPE E, ENGRAVED "START®
1 CUTIER HAMMER £30 KE231 BUTTON, TYPE E, ENGRAVED "STOP"
71 CUTLER HAMMER €30 AD TWO BUTTON OPERATOR
1 CUTLER HAMMER £30 KB101 BUTTON, TYPE B, ENGRAVED “AUTQ"
1 CUTLER HAMMER €30 KB117 BUTTON, TYFE B, ENGRAVED “MAN®
1 CUTLER HAMMER £30 KLA4 CONTACT BLOCK
" ” 2 CUTLER HAMMER €30 KLA2 CONTACT BLOCK; 20 conmact
8 1 CUTLER HAMMER €30 CJ DUAL INDICATING LIGHT, FULL VOLTAGE, 24VAC/24VDC
[ 13 1 CUTLER HAMMER £30 KG10 RED LENS, TYPE G
13 | 13 260" 1 CUTLER HAMMER €30 KG20 GREEN LENS, TYPE 6
PS | 9 5  CUILER HAMMER €30 DA SINGLE_BUTTON OPERATOR WATH INDICATING LIGHT,
- TRANSFORMER TYPE, 120 VAC
3 2 9 1 CUTLER HAMMER €30 CJ DUAL INOICATING LIGHT, FULL VOLTAGE, 24VAC/24VDC
Z 1 CUTLER HAMMER £30 KG10 RED LENS, TYPE G, OPEN
14 20| | |5 g 1 CUTLER HAMMER £30 KG20 GREEN LENS, TYPE G, CLOSED
o 10 5  CUTLER HAMMER £30 DA SINGLE_BUTTON OPERATOR WITH INDICATING LIGHT,
3 a TRANSFORMER - TYPE, 120 VAC
1 CUTLER HAMMER €30 DX3 SINGLE BUTTON OPERATOR WITH INDICATING LIGHT,
6  CUTIER HAMMER £30 KG20 GREEN LENS, TYPE G
2 6  CUTLER HAMMER £30 KBi02 BUTTON, TYFE B, ENGRAVED "CLOSE"
12} 12 6  CUTLER HAMMER €30 KLAI CONTACT BLOCK, 1 N.O. CONTACT
5 CUTLER HAMMER £30 DA SINGLE BUTTON OPERATOR WITH INDICATING LIGHT,
a 13 a TRANSFORMER TYPE, 120 VAC
1 CUTLER HAMMER €30 DX3 SINGLE BUTTON OPERATOR WITH INDICATING LIGHT,
3 GUTER HAvMeR €30 Koo B BUTTON. TYPE 6, ENGRAVED, "STOP"
SUBPANEL LAYOUT 5 CUTLER HAMMER £30 KLA2 CONTACT BLOCK, 1 N.C. CONTACT
" 1 CUTLER HAMMER €30 B4 INDICATING LIGHT
12 139 BUCHANAN 0625 TERMINAL BLOCKS, 300 VOLT, #12—§22 AWG WIRE, BOX
TYPE LUGS
13 A/R  PANDUIT TYPE E WIRE DUCT, RIGID GRAY TYPE WITH NON SLIP COVER
% 1 SQUARE. D Qou 110 CIRCUIT BREAKER, SINGLE POLE, 10 AMP, 120 VAC
5 1 ANDFRSON U 20 GROUND LUG
% 1 SQUARE D SDSA 1175 SURGE ARRESTOR, 175 VAC TO GROUND MAX.
7 REVERE CUSTOM REVERE CONTROL SYSTEMS, INC. NAMEPLATE
B 1 AGM PTA 4000-5 CURRENT TRANSMITTER, 4-20mA INPUT, 4~20mA OUTPUT
19 1 AGM PTA 4034-17 SINGLE ALARM MODULE, HIGH, 4~20mA INPUT
20 1 POWER ONE HD24—4.8-A POWER SUPPLY, 24 VOC, 4.8 AMP, 120 VAC INPUT
21 UTTELFUSE L60030M-1PQ FUSE BLOCK, 30 AMP, 600 VOLT, 1 POLE
1 UTTELFUSE KK 1/10 FUSE, 1/10 AMP, FAST ACTING
ENGRAVING SCHEDULE
D QY. TYE  SIZE PLATE  LETIER  FIRST LINE \ SECOND LINE, ETC.
NO. COLOR  COLOR
A 1 NP x6 BLACK  WHITE PEN 1: FILTER EFFLUENT FLOW \
PEN 2: FILTER LOSS OF HEAD \ ;
PEN 3: FILTER EFFLUENT TURBIDITY O
8 1 NP "x3 BLACK  WHITE FILTER EFFLUENT \ VALVE CONTROLLER ‘
¢ 1 NP "x3 BLACK  WHITE FILTER EFFLUENT \ VALVE
D 1 NP "x3 BLACK  WHITE FILTER EFFLUENT \ FLOW RE
3 1 NP "x3 BLACK  WHITE FILTER LOSS OF HEAD REVE
F 1 NP  fx3 BLACK  WHTE  FILTER EFFLUENT \ TURBIDITY CONTROL SYSTEMS
G 1 NP "x3 BLACK WHITE WASHWATER \ FLOW (205) 824-0004 BIRMINGHAM,ALABAMA 35216
H 2 NP "y BLACK  WHITE HIGH SRECT
| 1 NP "x3 BLACK  WHITE HIGH \ TURBIDITY SUBPANEL LAYOUT, BlHE ng 2‘3&% NA(r)dDBENGRAVING SCHEDULE
J 1 NP "x3 BLACK  WHITE FILTER EFFLUENT \ VALVE CV-801 ' FILTER PLANT IMPROVEMENTS — ROME, GEORGIA
K 1 NP "x3 BLACK  WHITE FILTER INFLUENT \ VALVE CV-806 SUSTOuER:
L 1 NP rx3 BLACK  WHITE  WASHWATER \ VALVE CV—808 TONER:
M 1 NP "x3 BLACK  WHITE WASHWATER DRAIN \ VALVE CV-805 MIDSOUTH INDUSTRIAL CONSTRUCTION, INC
N 1 NP rx3 BLACK  WHITE FILTER REWASH \ VALVE CV-807
0 1 NP  1"x3¥ BLACK  WHITE  SWEEP \ VALVE CV-809 f :oﬁ:fﬂsﬁggﬂ:ms TR 2-;-3- DRAWN BY: D.CF. DATE: 04-15-96
P 1 NP "x3 BLACK  WHITE SWEEP PUMP — 0.0 ITHECKED: W.AH. SOALE: 1/4
NO. | DATE DE! TION )4 300 ND. OWG. NO.
REVISION 162381  2/4
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BILL OF MATERIAL

ITEM QTY. MANUFACTURER AND CATALOG NUMBER DESCRIPTION

11 HOFFMAN A-36H36125SLP ENCLOSURE, MU 4K STANLESS STEEL, 36 x 36°W X 1270
1 HOFFMAN A-36P36 SUBPANEL, 33°H x
1 HOFFMAN A-HCI0E CORROSION INHIBTOR”
2 2 SQUARED 2510-FG1 MANUAL STARTER, NEMA 1 ENCLOSURE, 1 POLE,
MELTING ALLOY TYPE THERMAL OVERLOAD RELAY
2 SQUARE D A215 THERMAL OVERLDAD UNIT, MELTING ALLOY TYPE
15.00° ’ 3 1 {TT PNEUMOMMVE $61880 PRESSURE SWITCH
' 4 1 SQUARE D QoU 115 CIRCUIT BREAKER, 15 AMP, 120 VAC, SINGLE POLE
. ' . 5 3 MAC HIB-1118A SOLENOID VALVE, 3-WAY, 1/8° NPT CONNECTIONS,
3.00" —] 30,00 120 VAC COIL
062" 90.44" 6 1 FOXBORO IGP10-122CHF INTELLIGENT DIRECT CONN. GAUGE PRESSURE TRANSMITTER,
r - 316 S.S. PROCESS CONECTION MATERIAL, 316 S.S. SENSOR,
- SILICONE FILL FLUID, 1/2” NPT PROCESS CONNECTION,
._l]_I ol rion EXPLOSIONPROOF, NEMA 4X ENCLOSURE
7 1 {TT PNEUMOTWE LGH-106~HO2 AR COMPRESSOR, DIL-LESS, 1/12 HP, 2 GALLON TANK,
g/ AUTO CYCLE PRESSURE SWITCH AND TANK PRESSURE
L2 8 1 (T PNEUMOTVE LGH-106 AR COMPRESSOR, OIL-LESS, 1/2 HP
9 1 DWRR VFA=2-SSV/RKA WMETER, VISI-FLOAT, 0.2 — 2.0 SCFH, 1/4" NPT
: CouBCTGRS W/ GUAGE AND MOUNTING BRACKET
10 1 SPEEDARE 72563 FILTER /REGULATOR, PIGGY BACK TYPE, 1/4° NPT
O CONNECTIONS W/ GAUGE AND MOUNTING BRACKET
D D D 1 LOT  SWAGELOK.NUPRO, TUBE FITTINGS, VALVES, BULKHEAD UNIONS AND
] 16 16 18 WHITEY COPPER TUBING
12 1 HUBBEW CRI5 QUPLEX RECEPTACLE, 15 AWP
I 1 SERRA 5-8 COVERPLATE FOR DUPLEX RECEPTACLE
1 PERFECTLINE m SINGLE GANG RECEPTACLE BOX
13 4 BUCHANAN 0625 TERMINAL BLOCKS, 300 VOLT, $10-§22 AWG WIRE
14 1 REVERE CUSTOM REVERE CONTROL SYSTEMS, INC. NAMEPLATE
36.00 ] 15 1 ANOERSON . DU-20 GROUND LUG
16 2 CUTLER HAMMER £30 AA SNGLE BUTTON OPERATOR
I 2 CUTLER HAMMER £30 KA100 BUTTON, TYPE A
: 2 CUTLER HAMMER E30 KLAI CONTACT BLOCK, 1 N.O. CONTACT
17 1 asco HB36A218 PRESSURE SWITCH, 1/8" NPT CONNECTION,
] 8-25 PSIG ADJSTABLE RANGE, 1.6 PSI DEADBAND
18 1 CUTLER HAMMER £30 BA SNGLE PILOT LIGHT, TRANSFORMER TYPE, 120 VAC
I 1 CUTLER HAMMER £30 KF10 RED LENS, TYPE F
1 192 HOFFMAN A-NMVE VENTILATOR
] : - |-
o —
1)
o] Tlo[l T[T 4
: T | N
soL-c
FRONT VIEW . SUBPANEL LAYOUT
(12" veep)
ENGRAVING SCHEDULE
D QY. TWE  SIZE PLAE  LETIER  FIRST LINE \ SECOND LINE, ETC,
NO. COLOR  COLOR -
A 1 NP X3 WHITE  BLACK  BUBBLER SYSTEM REVERE
B 1 LP " x2 WHITE BLACK MANUAL \ BLOWDOWN CONTROL SYSTEMS
c T NP l, X 2_ WHITE BLACK - BLEED (205) 824-0004 BIRMINGHAM,ALABAMA 35216
D 1 NP 1" X2 WHITE  BLACK  BUBBLER Sonec
E 1 NP X2 WHITE  BLACK  ORAN ‘ PANEL LaYouT, ENGRAVING SCHEDULE AND BIL OF MATERIAL
F 1 NP "X WHITE  BLACK  ORAN \ VALVE IN ANNEL BU ANEL
€ 1+ NP "Xy WHITE  BLACK  COMPRESSOR NO. 1 \ VALVE FILTER PLANT IMPROVEMENTS — ROME, GEORGIA
H 1 NP x5 WHITE  BLACK  COMPRESSOR NO. 2 \ VALVE _ CUSTOMER:
| 1 NP 1" x2 WHITE BLACK TANK VALVE MIDSOUTH INDUSTRIAL CONSTRUCTION, INC.
J 1 NP rxz WHITE  BLACK  BLEED VALVE
K 1 NP 1"x2 WHITE BLACK TRANSMITTER \ VALVE : ORAWN BY: (.C.F. DATE: (04-23--96
L 1 NP 1"X 2 WHITE BLACK ORAIN 1 __NI-18-9%RECORD ORAWING VM. [eeces: WAR SCALE: 174
M 1 NP " x2 WHITE BLACK °  COMPRESSOR \ LOW PRESSURE NO. | DATE DESCRIPTION Y1308, WG, WO,
REVISION 162384 172
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LEGEND:

(o]

CONSTANT DIFFERENTIAL
REGULATOR

AR FLOW INDICATOR

/ DENOTES A TERMINAL BLOCK POINT
« DENOTES ITEM REMOTE FROM CONTRCL PANEL

(205) 824~0004

CONTROL SYSTEMS

1AM, ALABAMA 35216

S A
ELEETRICAL SCHEMATIC DIAGRAM AND PNEUMATIC DIAGRAM
FILTER (NFLUENT CHANNEL BUBBLER PANEL
FILTER PLANT IMPROVEMENTS ~ ROME, GEORGIA

CUSTOMER:

MIDSOUTH INDUSTRIAL CONSTRUCTION, INC.

NO. | DATE DESCRIPTION 8y 308 NO.
REVISION

ORAWN 8Y: (.CF. OATE: 04-23-96
CHECKED: WAH. SCALE: NONE
DWG, NO.
16—-2384 222




* 3375

TO ALTER SUCTION
N TAP

650" SCREEN TA ©)

1. ALL PVC SUIP JOINTS
2 OVERALL LENGTH 46° MIN. — 50" MAX.

3. *INDICATES DIMENSIONS THAT MAY VARY DEPENDING
ON MANUFACTURER USED.

SEDIMENT TRAP
SCALE

(No )
TYPICAL FOR EICHT

™ 10 L0SS OF HEAD TRANSMITTER

HIGH PRESSURE CONNECTION

STRAINER

TOP OF FILTER MEDIA

FILTER

TO FILTER:
STRAINER

CLEAN-OUT"/

VALVE

/—FLUSH VALVE

QUANDTY USTED
1S TO CONSTRUCT <
8 SEDIMENT TRAPS

/—SEDIMENTAT]ON TRAP

T0 LOSS OF HEAD
TRANSMITTER HI SIDE

PIPE TAP

EFFLUENT
PIPING - o*

BALL VALVE
(BY OTHERS)
™,

UNION '
(BY OTHERS)
™.

3 VALVE MANIFOLD

LOSS OF HEAD
OIFFERENTIAL PRESSURE TRANSMITTER

FILTER LOSS OF HEAD AND FLOW TRANSMITTER — TYPICAL INSTALLATION

*NOTE: CENTERUNE OF TRANSMITTERS SHOULD BE LOWER THAN CENTERLINE OF FILTER EFFLUENT PIPING

FIELD 'EQUIPMENT BILL OF MATERIAL

ITEM QTY. TAG

MANUFACTURER AND CATALOG NUMBER DESCRIPTION

O © ~uw W

n

16
32

32

COMMERCIAL WYE — PVC DRAIN, WASTE, VENT FITTING, 2"
COMMERCIAL REDUCER BUSHING SUIP x SUP PVC,
2" x 1-1/47, STRE 1
COMMERCIAL REDUCER BUSHING SLIP x FNPT PVC,
1-1/4" x 1/2°, SME 2
COMMERCIAL COUPLING SUP PvC 2"
COMMERCIAL PIPE NIPPLE, BRONZE, 1/2° x 2" SCH. 40

LASCO INDUSTRIES PIPE, PVC 2" SCHEOULE 40
SPEEDAIRE  #5X715 BALL VALVE, 1/2° BRONZE
REVERE SUCTION SCREEN, 1° PIPE

AT-101,201,301, FOXBORO 0P10-112821F INTELLIGENT 4/p CELL TRANSMITTER, 4~20mA OUTPUT,

AIT-401,501,601, STEEL PROCESS COVER, 316 S.S. SENSOR, SILICONE

AT-701801 FILL FLUID, 1/2* NPT PROCESS CONNECTION,

0PT-102,202,302, EXPLOSIONPROOF, NEMA 4X ENCLOSURE

DPT- 407,502,602,

0PT-702,802 . .
ANDERSON, GREENWOOD  M4AVIS 3 VALVE MANIFOLD, 316 STAINLESS STEEL, 1/2" NPT

CONNECTIONS
FE-101.201,301, PRMARY FLOW SIGNAL 12" 8 HVT-Ci 12° CAST IRON VENTURI FLOW TUBE, PER ASTM A-126,

GRADE B, 150f ANSI FLANGED ENDS, 304 STAINLESS
FE-701,801 STEEL THROAT AND TAPS, COATING PER ANSI/NSF—61
PRIMARY FLOW SIGNAL 10° x 127 ADAPTER PLATES

LT-908 FOXBORO 1GP10~122C1F INTELLIGENT DIRECT CONN. GAUGE PRESSURE TRANSMITTER,
316 S.S. PROCESS CONECTION MATERIAL, 316 S.S, SENSOR,
SILICONE AILL FLUID, 1/2° NPT PROCESS CONNECTION,
EXPLOSIONPROOF, NEMA 4X ENCLOSURE
€0Co §564-036-1 SURGE PROTECTOR, SIGNAL TYPE

SPARE PARTS BILL OF MATERIAL

FLOW
DIFFERENTIAL PRESSURE TRANSMITTER

ITEM QTY. MANUFACTURER AND CATALOG NUMBER  DESCRIPTION
13 3 FOXBORO BOX OF CHARTS
14 3 FOXBORO LOt22AR RED REPLACEMENT PEN, PACKET OF 2
15 2 FOXBORO L01228P VIOLET REPLACEMENT PEN, PACKET OF 2
16 1 FOXBORO L0122C6 GREEN REPLACEMENT PEN, PACKET OF 2
17 AR HOFFMAN A-HEI10E CORROSION INHIBITOR, 2 YEAR SUPPLY
(205) 824-0004 1AM, ALABAMA 35216
SuB.ECT: SEDIMENT TRAP DETAIL,
FIELD EQUIPMENT AND SPARE PARTS BILL OF MATERIAL AND
FILTER LOH AND FLOW TRANSMITTER INSTALLATION DIAGRAM
FILTER PLANT IMPROVEMENTS ~ ROME, GEORGIA
CUSTOMER:
MIDSOUTH INDUSTRIAL CONSTRUCTION, INC.
? ORAWN BY: D CF, OATE: 04-30-96
. CHECKED:  W.AH, SCALE: NONE
NO. | DATE DESCRIPION ay 308 NO, Wo, NO.
REVISION 16"238K 1/1




BILL OF MATERIAL

ITEM QTY, MANUFACTURER AND CATALOG NUMBER DESCRIPTION

1 1 HMOTOROLA F6985 MOSCAD REMOTE TERMINAL UNIT WITH SERIES 300 CPU,
NEMA 4 ENCLOSURE, TRUNKED, 800MHz
MAX TRAC, 15 WATTS, FSK

t MOTOROLA V214 REPLACE 6 SLOT CHASSIS WMITH 3 SLOT
1 MOTOROLA V436 MIXED 1/0 CARD 4EE, 2At, 801

2 1 POLYPHASER ISB5S0LN-Ci-ME UNE SURGE ARRESTOR

3 1 SQUARE D SDSA 1175 POWER SURGE ARRESTOR

4 A/R  DECIBEL PRODUCTS 1136 VAPOR WRAP TAPE

5 1 CUSHCRAFT PC-B04N 806-902MHz, 6 dB GAIN, YAGI ANTENNA

6 1 POLYPHASER ISBSOHN-C2-ME UNE SURGE ARRESTOR

7 70 FT. ANDREWS LOF4-50A 1/2° FOAM HEUAX CABLE

8 ANDREWS L4PNW HEUAX CONNECTOR, MALE

9 2 ANOREWS L4PNF HEUAX CONNECTOR, FEMALE

15.00"

|Il RADIO TRANSCEIVER

[+ [=]
a
g 18
= o
e 5 5|2
By |z
A
2 © w <
17 o o
Q Q =
o < {%2) <
¥ alarz
AL
L]
FRONT VIEW INSIDE_VIEW
(1/4° SCALE) (SHOWN WITHOUT DOOR AND MOUNTING BRACKETS)
ALL EQUIPMENT TO BE SUPPLIED LOOSE FOR FIELD INSTALLATION BY OTHERS
(205) 824-0004 BIRMINGHAM,ALABAMA 35216
SUBJECT:
ENGRAVING SCHEDULE P UYOUE'GE*?GSRE%“%% POuP STANON, y o MATEA
PLTER PLANT IMPROVEMENTS — ROVE, GEORGIA
D o, TPE  SK PLATE  LETIER  FIRST UNE \ SECOND LINE, ETC. CUsTouE:
NO. COLOR  COLOR ,
MIDSOUTH INDUSTRIAL CONSTRUCTION, INC.
A1 NP s BLACK  WHITE  HICH SERVCE PUMP STATION \ RTU
REVERE CONTROL STSTES 08 F10-238 DRAW BY: W50, OATE 11-12-95
B 1 NP  CcusoM " REVERE CONTROL SYSTEMS, INC. : No[oaw DESCRPTION I G e Sen A/
REVISION : 16-238L 1,2




N

POWER SUPPLY/CHARGER

MOSCAD CPU

DISCRETE INPUT

MIXED
2A1, 801, V436

ARRESTOR[wryTE N

POWER BLACK
SURGE BLACK
H
120 VAC
60 Hz N
(BY OTHERS)
GND —

?
o0 oo
_ J

0]

O
(OR!
QO 3 | cvao7a OPEN LS

O 4 | cve07A CLOSE LS

(O s | Cve07A FAIL TO OPEN
O 6 | CV807A FAIL TO CLOSE
O 7 { cve078 OPEN LS

O 8 | €v9078 CLOSE LS

QO 9 | cvao7B FAIL TO OPEN
O 10/ commoN

O 1] cv9078 FAIL TO CLOSE
QO 12} cve08 OPEN LS

O 13} €v908 CLOSE LS

QO 14| cva08 FALL TO OPEN
O 15| cve08 FAL TO CLOSE
QO 16| SPARE

O 17 sPare

O 18] SPARE

O 19| sPare

20

NOTE:
ALL DISCRETE INPUTS REQUIRE AN
ISOLATED, DRY CONTACT INPUT

©2

O+

A (D1 | NEW 4G TANK LEVEL

A2(® 3 | FINISHED WATER FLOW

+O5 o

01t O6 | H SERVCE PUMP § RUN
0127 | Hi SERVCE PUMP 2 RUN
DI3(D 8 | H SERVICE PUMP 3 RUN

o4 Q9
os Q10
e On
7 Q12
o Ou

—Ou
Kime Q15
kKimo Qe

Kki/eouQ 17
keme O18
kMo O1s
x2/cowQ 20
ko O
Kky/couQ 22
kamo O 23
Kka/coMO 24

NOTE;,

ALL ANALOG INPUTS ARE 4-20 mA

HI SERVICE PUMP 4 RUN

START HI SERVICE PUNP 1

START Hi SERVICE PUNP 2

START HI SERVICE PUMP 3

START HI SERVCE PUMP 4

PROTECTIVE GROUND STRIP

ololoje]a]

L

TYPICAL DISCRETE INPUT WIRING

INPUT TERMINAL
O IN RTU

ISOLATED
ORY o
CONTACT S
|
7
EQUIPHENT
_MONITORED

PROTECTIVE GROUND STRIP
IN RTU

@ ]

TYPICAL ANALOG INPUT WIRING

G)— A A @ INPUT

” ‘9 IN RTU

DEVICE
BEING
MONITORED

GROUND SHIELD
AT EQUIPMENT
END ONLY

TYPICAL DISCRETE OUTPUT WIRING

QUTPUT
TERMINAL g
IN RTU

| ] T0 POWER
1 1040 § NEUTRAL

GROUP Ct—f——= TO POWER HOT

COMMON

TYPICAL ANALOG OUTPUT WIRING

v our
RETURN

O
@,
i ouT O
oV
EXTERNAL r\-/

[0 ]
4-20 mA DEVICE

POWER
’s_ggpu ®18
CURRENT [O)L:]
OUTPUTS
§
s LEGEND:
3 A DENOTES A TERMINAL BLOCK POINT
' * DENOTES ITEM REMOTE FROM CONTROL PANEL
(205) 824-0004 BIRMINGHAM, ALABAMA 35216
SUBECT:  RTU 1/0 LAYOUT, TERMINAL LOCATIONS
ND TYPICAL WIRING DIAGRAM
FOR HIGH SERVICE PUMP STATION
FILTER PLANT IMPROVEMENTS — ROME, GEORGIA
CUSTOMER:
MIDSOUTH INDUSTRIAL CONSTRUCTION, INC.
ORAWN BY: ¥.5.D, DATE: 11-12-96
CHECKED: D W.P, SCALE: NONE
NO. | pATE DESCRIPTION BY_ {358 Wo. DWG. NO.
Ve 16—-238L 272
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rimary Flow Signal, Inc.

6 Blackstone Valigy Place, Suite 402
Lincoln, Rhode Island 02865-1145
Tel 401 334 7710 -

Fax 401 334 7713

_ /‘””)
'OPERATION AND MAINTENANCE MA"NUAL
TO: REVERE CONTROL SYSTEMS, INC.
o 2701 4TH AVENUE SOUTH
BIRMINGHAM, AL 35233
PERTAINING TO: PURCHASE ORDER NO.: 0162381
PROJECT:  ROME, GEORGIA
(8) 12" B HVT-CI SERIAL NOS.: 3514-1 TO TAG: FE-101 TO
3514-8 FE-801
(8) 10" x 12" ADAPTER PLATES
1Y
REVISION A: THIS REVISION REFLECTS A THICKER INLET
FLANGE TO BETTER ACCOMODATE THE HIGH
PRESSURE TAP; CUSTOMER PURCHASE ORDER
NUMBER HAS BEEN ADDED,
CERTIFIED BY:
D. WYATT ENGINEERING
DATE: 3/18/96
REV.A: 4/30/96
PFS QUOTE NO.: 605-94
ad Submittals
s X 11 Operation & Maintenance Manuals
a&’?v D | : .
Corrd:Master “‘
l y/i-c/‘
~ =5
—~
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p—— - FLUW METERING PERFORMANCE SUMMARY

* Project: : ROME, GEQRGIA Date Order Received: 3/18/96
Customer P.O. No.: 0162381 Qraer Ship Date: _ 10 WEEKS AFTER APPROVA,
Customer Name: REVERE CONTROL SYSTEMS, INC.
Customer Address: 2701 4TH AVENUE SOUTH
BIRMINGHAM, AL 35233
Quantity: 8 Drawing No.: __I-12-B-3514
(a] See D 2 Design, M. ial, and
TS Model 12" B HVT-CI  Dimensionar v eylateriat, an
AR Serial No.: 3514-1 T0 3514-8 Tag No.: _FE-101 TO FE-801
o ,
o) 2 Inlet Diameter: 12.00" Throat Diameter: 7.00" Beta Ratio: 0.5833
l
|9
3 (8) 10" 12" ADAPTER PLATES
: o
o
Pipe Inside Diameter: Upstream _12.00" Downstream 10" B.F.V
NOTE: Pipe inside diameter must be verified. Incorrect Pipe inside diameter can result in flow
measurement error and may prevent installation of insert-type meters into Dipeline.
Line Fluid; WATER
Max. Flow Rate: 3.00 MGD Line Pressure: _2,0 PSIg Line Temperature: 60°F
Flow Rate Differential h,) Headloss RD x 1073
< 3.00 MGD 50,78" wc 105" we 490
'EE 2.25 28,56
- 2.00 - 22,57
p=4
§ 1.50 12.69
'!.":' Accuracy Expressed in Percent of C with Normal Flow Pattern
a (See attached PFS Technical Literature Pages B10, E9, and E] Q)
< . : ,
§ Bench Calibrated: + 0.50 % Flow Calibrated: + __ N/A % Reliability: FULL
= Simplified Flow (Q) and Differential Pressure (h,) Calculation
3 (For detailed calculation, see W Eql OEq2 O Eq. 3 on Page BI)
[T %9

Find the differential (h,,) for any

flow rate (Q N Find the flow rate (Q,) for any differential (h, )

2
Q
th=Maxhw X <MaJ?Q> Q4 = MaxQ x M:‘;Al'iw
C: _0.9900 p;: _62.3464 o/t p: __1.12 cP
F; _1.00 Py - /¢ y: __1.00

(For Explanation of Symbols, see attached PFS Technical Literature Page B1)

Certified by: ___ D -U) JZOA Date: __3/18/96
D.\Wyatt—Engineering REV.A: 4/30/96
. Primary Flow Signal, Inec.
PES Quote No. 605-94 S~ | Pa 6 Blackstone Valley Place, Suite 402
PES Form. 4105 (> = q - incoln, Rhode dand 02865-1145
orm - o
— .NM Fax 401 334 7713
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C Accuracy and Reliability

Standard
\) Nominal HVT
Inlet Beta Discharge
Diameter  Ratio Flow Calibration Facility Coefficient
2.00 0.4822 ARL, Bldg.2-100001b Tank 0.9900
2.00 0.5018 ARL, Bldg.2-100001b Tank 0.9900
6.00 0.3142 ARL, Bldg.2-500001b Tank 0.9900
6.00° 0.4730 ARL, Bldg.2-10000b Tank 0.9900
6.00 0.5999 ARL, Bldg.2-500001b Tank 0.9900
6.00 0.5999 ARL, Bidg. 1 - 100 000 Ib Tank 0.9900
6.00 0.5999 ARL, Bldg. 2-50000b Tank 0.9900
6.00 0.5999 ARL, Bldg. 1 - 100 000 Ib Tank 0.9900
10.00 0.3601 ARL, Bldg. 2-50000ib Tank 0.9900
10.00 0.4738 ARL, Bldg.2-50000b Tank 0.9900
10.00 0.7059 ARL, Bldg. 2-500001b Tank 0.9900
10.00 0.7060 ARL, Bldg. 2-500001b Tank 0.9900
10.00 0.7060 ARL, Bldg. 1 - 100 000 Ib Tank 0.9900
10.00 0.7507 ARL, Bldg.2-50000b Tank 0.9900
10.00 . 0.7507 ARL, Bldg. 1 - 100 000 Ib Tank 0.9900
10.00 0.7555 ARL, Bldg. 2-500001b Tank 0.9900
12.00 0.5875 ARL, Bldg. 1 - 100000 b Tank 0.9900
12.00 .0.5875 ARL, Bldg. 1 - 100 000 Ib Tank 0.9900
18.00 0.4996 ARL, Bldg. 2-500001b Tank 0.9900
18.00 0.4996 ARL, Bldg. 2-500001b Tank 0.9900
20.00 0.6307 ARL, Bldg. 2 - Master 0.9900
24.00 0.5240 ARL, Bldg. 2 - Master 0.9900
Y 24.00 0.5240 ARL, Bldg. 2 - Master 0.9900
24.00 0.5262 ARL, Bldg. 2 - Master 0.9900
24.00 0.5262 ARL, Bldg. 2 - Master 0.9900
24.00 0.5263 ARL, Bldg. 2 - Master 0.9900
24,00 0.5378 ARL, Bldg. 1 - 100 000 Ib Tank 0.9900
29.00 0.5184 ARL, Bidg. 1 - 100 000 Ib Tank 0.9900
29.00 0.5184 ARL, Bldg. 1 - 100 000 Ib Tank 0.9900
29.00 0.5205 ARL, Bidg. 1 - 100 000 Ib Tank 0.9900
29.00 0.5205 ARL, Bldg. 1 - 100 000 Ib Tank 0.9900
29.00 0.52086 ARL, Bldg. 1 - 100 000 Ib Tank 0.9900
29.00 0.52086 ARL, Bldg. 1 - 100 000 Ib Tank 0.9900
36.00 0.5828 ARL, Bldg. 2 - Master 0.9900
36.00 0.5828 ARL, Bldg. 2 - Master 0.9900
48.00 0.5271 ARL, Bldg. 2 - Master 0.9900
48.00 0.5271 ARL, Bldg. 2 - Master 0.9900
48.00 0.5294 ARL, Bldg. 2 - Master 0.9900
48.00 0.5294 ARL, Bidg. 2 - Master 0.9900
Reynolds Number Range: 60 000 to 4 300 000
2
* 0 = Standard Deviation = + EA_C1 = £0.202% of C
* R = Reproducibility of C for a New Meter = 26 = +0.404% of C
* P = CPrecision = + txo = +£0.065% of C

Summary of Calibratibn Data

Vn

Inlet
Tap
Factor

1.0000
1.0000
1.0000
0.9884
1.0000
1.0000
0.9814
0.9814
1.0000
0.9907
1.0000
1.0000
1.0000
0.9452
0.9452
0.9432
1.0000
0.8779
1.0000
0.9916
1.0000
1.0000
0.9897
1.0000
1.0000
1.0000
0.9832
1.0000
0.9902
1.0000
0.9900
1.0000
0.9900
1.0000
0.9836
1.0000
0.0894
1.0000
0.9893

« AB = Bench Calibrated C Accuracy = + VP2 + R2 = +0.41% of C

Primary Flow Signal, Inc.

Actual
Discharge
Coefficient

0.8900
0.9900
0.9900
0.9785
0.9900
0.8900
0.9716
0.9716
0.9900
0.9808
0.9900
0.9900
0.9900
0.9357
0.9357
0.9338
0.9900
0.9681
0.9900
0.9817
0.9900
0.9900
0.9798
0.9900
0.9900
0.9900
0.9734
0.9900
0.9803
0.9900
0.9801
0.8900
0.9801
0.9900
0.9738
0.9900
0.9795
0.9900
0.9794

t =2.02 = Student's t for 95% confidence level for 38 (n - 1) degrees of freedom

Certified by:

Flow
Calibrated
Discharge

Coefficient

0.9888
0.9919
0.9935
0.9748
0.9906
0.9899
0.9728
0.9720
0.9868
0.0827
0.9912
0.9907
0.9917
0.9365
0.9362
0.9364
0.9934
0.9716
0.9865
0.9805
0.9922
0.9899
0.9790
0.9923
0.0874
0.9909
0.9755
0.9898
0.9812
0.9891
0.9812
0.9897
0.9798
0.9867
0.9721
0.9895
0.9778
0.9894
0.9829

Discharge
Coefficient
Deviation

-0.12%
+0.19%
+0.35%
-0.38%
+0.06%
-0.01%
+0.12%
+0.04%
-0.32%
+0.19%
+0.12%
+0.07%
+0.17%
+0.08%
+0.05%
+0.28%
+0.34%
+0.36%
-0.35%
-0.12%
+0.22%
-0.01%
-0.08%
+0.23%
-0.26%
+0.09%
+0.22%
-0.02%
+0.09%
-0.09%
+0.11%
-0.03%
-0.03%
-0.33%
-0.17%
-0.05%
-0.17%
-0.06%
+0.36%

3
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D. Halmi, Engineering
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| C Accuracy and Reliability
" HVT Discharge Coefficient S

& Pipe Reynolds Number Behavior
- + 0.50% Accuracy Band
s 1.00
2 B SR R I
E
Q 0.99 @ @ ...........
&)
pt B R
2
@ 0.98
£
Q
2
X7
L1t b v e P bbb v ettt ettt
0 500 1000 1500 2000 2500 3000 3500 4000
Pipe Reynolds Number x 103
© 2 HVITVB=05018 100001b Pacity, 47 1) g0 1.1 B= 05263 Master Failty, 72°
£ O MVITVB=05999 50 000 b Facility, 79° o, gqv 1.y - 0.5184 100 000 Ib Facilty, 80°
© 10" HVT-Cl B=0.7060 100 000 Ib Facility, 98 © 48" HVT-CI B=0.5271 Master Facility, 70°
v 12" HVT-PS B=0.5875 100 000 Ib Facility, 93°
Note:
Flow calibrations were performed at Alden Research Laboratory, Inc.,
Holden, Massachusetts in the flow calibration facilities shown.

Primary Flow Signal, Inc.
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Design Tools

HVTs do “metering work” by accelerating the line
fluid from inlet to throat velocity to generate the flow
signal, i.e., the differential pressure. The higher throat
velocity must then be decelerated to full pipe velocity
which cannot be achieved without energy loss. This
energy loss, called headloss, is the price of the unique

HVT - Headloss

reliability that HVT meters provide. Since the flow (Rp) of the application.
Inlet Ta . .
Inlet Tap Comer Halmi Venturi Tube
Static Typical Metering Shape
— o 1 Throat Tap [ .

Entrance| Inlet Trénsition
Section [Section| Section

Throat{ Recovery
Section]  Section

HVT without Recovery Cone

HVT with Standard Recovery Cone Truncation

HVT With Full Recovery Cane

signal is the result of the “work” the HVT metering
shape performs on the line fluid, it is largely inde-
pendent of the effects of different upstream piping
configurations. HVT headloss can be calculated
from the graph below, according to the metering
shape used, beta ratio, and pipe Reynolds number

Note

Standard Cast Iron HVTs (HVT-CI) and
standard Plastic Insert HVTs (HVT-PI)
have standard recovery cone truncation
as shown. Full Recovery Cones are
available at an additional cost.

Rp

HL = HL, (——
Rpo

- hy atany Rp

Primary Flow Signal, Inc.

-0.12
) = Headloss % of

Rpp (10-3)

HLb % of
Differential

1500

1000

500

0 04 05 0.6
Beta Ratio

05 06
Beta Ratio

B7

© 3/92




Typical Installation Effects

The table below was derived from flow test data.
The accuracy of the tests, in view of the purpose
for which they are used, is + [0.25 (L’»/O.7)4 1 %.
Meteringly similar flow disturbers should give
similar effects.

Since HVTs have sufficiently long recovery
cones, a flow disturber coupled directly to its .
outlet will have no effect on the throat pressure
sensation. Thus, it does not impair the accuracy
of the flow measurement. The table below should

("

Calculate the accuracy for the
metering section as follows:

Installed Accuracy = (Ag + AC)
where Ag from page E5 is:

For static inlet tapped HVTs,
B Ag
0.5000 *0.50%

0.6000 £0.50 %
0.7000 =+ 0.50%

For corner inlet tapped HVTs,
B - Ag

0.5000 *0.50%

0.6000 +0.50 %

0.7000 #0.53

* Use flow straighteners only
to stop swirls as in the case
of two elbows which are
direct- coupled in 90° planes.
Contact PFS for design.

Improperly used straight-
eners may cause greater
errors than the ones they
are supposed to eliminate.

* For the effects of other types

of disturbers or of disturbers
in series, contact PFS.

)

5
Pipe Diameters (2)

_Design Tools

be used as follows:

* To secure the “normal” accuracy for the flow
measurement, the HVT should be located at a
distance following the disturber as indicated
on the graph for the type of disturber, inlet
tapping, and beta ratio of the HVT.

+ If there is insufficient piping available to
secure normal accuracy, read the disturbance
effect from the graph for the beta used and for
the length of upstream pipe available.

10 15 0 5 10 15

Pipe Diameters (2)

© 3/92
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INSTALLATION DIRECTIONS
Pressure Vessel Design

Nameplate . VentHole Low Pressure
\ Tap
Direction I :
of Flow Flow Directional Arrow
c=-"~&"  Printed on Tube
—s| O £z

N\
High Pressure Tap Drain Hole

CAUTION:

e This is a high quality flowmeter!

e |fimproperly installed, it must be reinstalled!
o If darﬁaged it must be replaced!

e Handle it from its outside!

e Do not damage its inside!

"o Pipe flanges must be parallel and properly
aligned to prevent cracking of the tube
flanges.

¢ Install meterin the pipe line so that the “Flow
Directional Arrow” agrees with the direction
of the flow!

e Center meter carefully in the pipe!
e Gaskets must not protrude into the flow!
* Do not use meter as a pipe support!

e Do not overtorque bolts!

Orient pressure taps horizontally.

IFailure to follow above directions may void warranty!

6 Blackstone Valley Place, Suite 402

~ Y
- ) c/‘ Lincoln, Rhode Island 02865-1145

My Tel 401 334 7710
E rg Fax 401 334 7713

Primary Flow Signal, Inc.




Preventive Maintenance

1. Check Flange and Pressure Tap Weekly | By Instrumentation Operator or
Connections for Leaks Mechanical Personnel

2. Inspect Exterior F inish For Scrapes, Annually | By Instrumentation Operator or
Dings, or Blistering Mechanical Personnel

 No special tools or skills are necessary for preventive maintenance tasking.
» No preventive maintenance parts list is applicable.

Corrective Maintenance

In case of loss-of-signal or erratic output, check taps and impulse piping to secondary instrumentation
for blockage or debris. Check impulse piping for leaks, trapped condensation (in the case of
compressible gas flow), or trapped air (in the case of liquid flow). In case of blockage, purge lines
with air or water (as is appropriate) pressurized to approximately 30 PSI above line pressure.

WARNING: IN NO CASE SHOULD FLUSHING PRESSURE EXCEED THE
DESIGN PRESSURE OF THE PROCESS OR IMPULSE PIPING

In case of trapped condensate or trapped air, remove by use of bleed valves or plugs, or through the
manifold at the flow transmitter.

Stop leaks by tightening, resealing, or regasketing as necessary.

Touch-up exterior finish with the same or a compatible coating system as necessary.

There are no test points, adjustments, or user-serviceable parts in the HVT venturi meter, nor is there
any assembly or disassembly. If problems persist, contact the local PFS Sales Representative or

service organization, or contact Primary Flow Signal, Inc. directly.

« Corrective maintenance can be performed by mechanical or plant personnel.
 No special tools are required for corrective maintenance.

Spare Parts

The venturi meters provided on this project were designed and manufactured specifically for
this project. The HVT product line has no moving or removable parts.

There is no parts list and there is no recommended stocking level.

HDI1:PrvMain - . 6 Blackstone Valley Place, Suite 402
e’ = c/‘ Lincoln, Rhode Island 02865-1145
Tel 401 334 7710
E .ﬂy Fax 401 334 7713

Primary Flow Signal, Inc.
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Storage Requirements

Cast Iron, Ductile Iron, and Fabricated Pressure Vessel Venturi Flow Meters

Indoor Storage:

The venturi flow meters can be stored indefinitely indoors.
Meters should be stored away from high traffic areas in order to minimize damage risk.
Meters must not be stacked.

Flanged meters may have bare iron or steel flange faces, or lightly primed flange faces as required by the
specification. If meters will be stored in humid or corrosive areas, the flange faces may need to be coated with
a suitable rust preventative. Note that any coating or sealant may need to be removed prior to installation; refer
to the specification and applicable standards or codes.

Prolonged exposure to sunlight or other ultraviolet sources (fluorescent lights, etc.) may discolor, degloss, or
chalk the exterior finish.

If storage is to be long-term, it is recommended that meters be covered with a tarp or heavy plastic sheeting.

QOutdoor Storage - Short-Term (less than 3 months):

Meters should be stored away from high traffic areas in order to minimize damage risk.

Meters must not be stacked.

If meters will be stored in humid or corrosive areas, the flange faces may need to be coated with a suitable rust
preventative appropriate for outdoor exposure. Note that any coating or sealant may need to be removed prior
to installation; refer to the specification and applicable standards or codes.

The ends are capped to eliminate foreign matter from damaging the internal portions of the meter. These caps
must not be removed until installation.

The pressure sensing tap connections have pipe plugs to eliminate the possibility of clogging. These caps must
not be removed until installation.

If the exterior finish gets damaged, it must be touched-up with the same or a compatible coating system. Note
that prolonged exposure to sunlight may discolor, degloss, or chalk exterior finish.

It is recommended that the meters be covered with a tarp or heavy plastic sheeting.

Outdoor Storagg - Long-Term (3 months or more):

Long-term storage is the same as short-term storage with the following amplification: The meters must be
covered with a tarp or heavy plastic sheeting. '

Meter Transport:

HD1:STRG = =%

Depending on unit and order size, the venturi meters are strapped or lagged onto pallets or custom skids.

Using the skids, the meters can be moved by a forklift of adequate capacity. DO NOT DRIVE THE FORK
THROUGH THE FLANGE CAPS OR INTO THE METER INTERIOR.

The meters can be lifted by a crane or forklift in conjunction with an appropriate sling.

Avoid scraping or scratching the coated surfaces. Touch-up coatings as needed.

6 Blackstone Valley Place, Suite 402

~ Y
R’ _ Q‘ Lincoin, Rhode Island 02865-1145
r \J

Tel 401 334 7710
Fax 401 334 7713

Primary Flow Signal, Inc.




Prior to Start-Up:

At Start-Up:

After Start-Up:

HDI1:Safety

Safe_tx

Determine that the meter is properly installed. The venturi meter is a
piping component and should be handled accordingly with the same
precautions. DO NOT HANDLE METER FROM ITS INSIDE.

Determine that the pressure connections are properly made and are
appropriate for the intended service.

Determine that the meter has been installed in strict conformance
with the "Installation Directions" included in this manual.

If the meter appears damaged in any way, contact the local PFS

Sales Representative or service organization, or contact Primary
Flow Signal, Inc. directly.

Do not over-pressurize meter. Refer to approval drawing for design
pressure.
Do not subject meter to shock pressures or water hammer.

When filling pipe line, bleed-off air in the proper fashion.

Do not over-pressurize meter. Refer to approval drawing for design
pressure.

Do not subject meter to shock pressures or water hammer.

Conform to "Preventive Maintenance" procedures included in this
manual.

6 Blackstone Valley Place, Suite 402
&; Lincoln, Rhode Island 02865-1145

Tel 401 334 7710
=%

Fax 401 334 7713
Primary Flow Signal, Inc.
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Start-Up Procedures

Determine that the meter is properly installed. The venturi meter is a piping component and

should be handled accordingly with the same precautions. DO NOT HANDLE METER FROM
ITS INSIDE.

Determine that the pressure connections are properly made and are appropriate for the intended
service.

Determine that the meter has been installed in strict conformance with the "Installation
Directions” included in this manual.

Do not over-pressurize meter. Refer to approval drawing for design pressure.
Do not subject meter to shock preésures or water hammer.

When filling pipe line, bleed-off air in the proper fashion.

Determine that pressure piping to secondary instrumentation is installed correctly.

If the meter appears damaged in any way, contact the local PFS Sales Representative or service
organization, or contact Primary Flow Signal, Inc. directly.

Shut-Down Procedures

If it is necessary to isolate the differential pressure signal from the secondary instrumentation,
close the isolation valves (if provided) and disconnect impulse piping. If secondary

instrumentation is to be disconnected for an extended period, use pipe plugs appropriate for the
line pressure.

If the meter is to be removed from the line for any reason, depressurize and drain the pipe line.
Move meter with slings or strapping appropriate for the weight and geometry of the meter.

e 6 Blackstone Valley Place, Suite 402
HD1:Startup : Rad” Q Lincoin, Rhode Island 02865-1145
Tel 401 334 7710
o~
E F\-—% Fax 401 334 7713

Primary Flow Signal, Inc.
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Design Tools'

ey

Differential Producers - Working Flow Equations
(a\ The basic flow equation is derived in Section D.

From this equation we compose the following
working flow equations, each of which has a
constant.” The constants modify the ideal flow
equation (Section D) for the flow and time units
to be used; for the preference of using inches for

length rather than feet; and for the fact that the ideal
flow equation uses the differential pressure ex-
pressed in feet of line fluid at line temperature and
pressure while the working equations use inches of
water at 68°F, 14.7 PSIA.

Constant d2CYF, \ hy, -3

Equation1: Q= %
V1-8% « py
Constant d2C YF, V P1hy, Eg—
Equation2: Q= L
V1-p4
5082 d2CYF, \ P1h, gi
Equation3: SCFM = o
v N1 - B4 ps
Cubic Feet Gallons Liters Pounds
Constants: Eq. 1 Eg. 1 Eq. 1 Eq. 2
Second 0.09970 0.7458 2.823 0.09970
Minute 5.982 44748 169.39 5.982
Hour 358.92 2684.9 10163.2 358.92
Day 8614.1 64438.0 243917.0 8614.1

)

Symbol ... Explanation ... Unit

Ay = Accuracy of Bench Calibrated C.... £% of C

A = Accuracy of Flow Calibrated C.... % of C

C = Coefficient of Discharge .... Ratio

Cy = Bench Calibrated C .... Ratio

C. = Flow Calibrated C .... Ratio

D = Inlet Diameter .... Inches

d = Throat Diameter .... Inches

F, = Thermal Expansion Factor ..... Ratio

g = Local Gravitational Acceleration ..... ft/sec?

g, = Standard Gravitational Acceleration ... ft/sec?
(g, = 32.174 ft/sec?)

G = Specific Gravity .....Ratio

HL = Headloss in % of differential....%

HL, = Headloss at Rpp---%

h,, = Differential Pressure ... Inches of

Water 68°F, 14.7 PSIA

VH,p,

IC = Cavitation Index =

P,, = Liquid Vapor Saturation Pressure
at Line Pressure .....PSIA

Primary Flow Signal, Inc.

P, = Inlet Static Pressure ....PSIA

P, = Throat Static Pressure .... PSIA

Ry = Pipe Reynolds Number... Ratio
Rp= (6.32 x Ib/hr)/uD

Rpp= Rp Value at Which HL, Was Determined .... Ratio
RH = Relative Humidity .... %
T, = Inlet Temperature ..... °R
VH, = Velocity Head in Inlet ... Ratio
V72
64.348
VH, = Velocity Head in Throat ... Ratio
V, = Average Inlet Velocity .... ft/sec
V, = Average Throat Velocity .... ft/sec
Y = Expansion Factor ... Ratio
Z, = Compressibility Factor at Inlet Conditions ... Ratio
B = d/D = Beta Ratio .... Ratio _
1 = Absolute Viscosity ... centipoise
p, = Fiuid Density at Standard Conditions ... Ib/ft?
p, = Fluid Density at Inlet Conditions ... lb/ft®
P, = Fluid Density at Throat Conditions ... lb/ft®

VH, =

. B1 ' © 3/92
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FIELD REAR OF CENTRAL INSTRUMENT CONTROL PANEL FACE OF CENTRAL INSTRUMENT CONTROL PANEL
. LEVEL_CONTROLLER /INDICATOR
235/ W ES MOORE
\ 120 VACMADEL: 3528
0 00D CJgBOHZ — NRUE aomt
NW -0 - —— — — — - — e ) ~VWIFVE 4=ZUmA_
D o=@ - o OTINO 2
ou>= ) 2@ NVt :
LEVEL TRANSMITTER o e kv - |
FOXBORO = If Bla g 25,7 57— ES |
MODEL: IGP10 e — 2376 > § 120 vAC |
RANGE: 1-4 FT. /.\4/———} | Q O () 5ys60HZ |
FITER LT e e e M S
| ORE 902 |
INFLUENT CHANNEL LLOW TRANSMITTER L—@<i B WODEL: 4000-5 SERIES 502 MODEL: 3528 RO 2 O |
. EXISTING) —— INPUT: 4-20mA (52
( | INPOT: 4-20mA P 4-20mA (1| |
RANGE: 0-18.0 MGD | 0 ___________O_EI_(Z_)_LZQQA _________ OUTPUT: 4-20mA _—704 e J
D S b ~an o | |
FT ) 7 |
902~ 2 R n 5;3\’9/“\ u ‘507‘@“ ——————— B |
_____________ L 503 | ~KQ0TA 507 | o |
| H¥ XLo o IR \/\'/\/ B I
| o LN T |
RAW WATER CONTROL VALVE N 07 R |
(BY OTHERS) | —~ 509 | o |
B ) I S N N o |
oV 2 1 0 L gy OL. NS NN |
02/~ J el | | AN R |
N Y | L _ 504 e\ 9018 Q) 913 ) o |
| R |
___________________ I~ | QURRENT TRANSMITTER|,—| 514 Lo |
~ O % - R ST |
MODEL: 40005 515
N L tept J |1 INPUT: 4=20mA AL o |
| 2 |1 OUTPUT: (2) 4—20mA I |
v L _ R I I G G G S _J
| [ O 008~ =0 I
| | Utep)
| | )
| | {0} _
| | Sl REVERE |
, | (T T~ - CONTROL SYSTEMS
| _ __/\_ _______________________ L / (205) 322-4455 BIRMINGHAM,ALABAMA 35233
: : | e i - ; RAW WATER
, l , , U ley ’I INSTRUMENT LOOP DIAGRAM
L L L L (M) | FILTER PLANT IMPROVEMENTS — ROME, GEORGIA
. DW%I ,1‘}23?8"2 REFED%OWW REFE PJ‘& N1?2%)os - chow%ssoos o ;. h:tADsouT IND'USTRIAL CONSITRUCTION, INC.
SETP S S SETP IN TO —_ 1 [4/18/97| FIELD REVISIONS ﬁ{FA RAWN BY: D.CF. CHECKED: W.AH. DATE: 04-29-96
A POWER FOR ALL AGM HODULES: 24 VDC FROM AGM HOTHERBOARD [ o7 . .
FILTERS 1 & 2 FILTERS 3 & 4 FILTERS 5 & 6  FILTERS 7 & 8 2 E e e PYe- N0 46238001




FIELD REAR OF FILTER CONSOLE 1 _ FACE OF FILTER CONSOLE 1
. FLOW CONTROLLER
REF. DWG. 16238001 s oGENTTRANSMITIER MOORE |
a0 MODEL: 3528 ES
- MODEL: 4000-5 INPUT: 4—20mA %9 N G/ 120 vac
K INPUT:  4—20mA OUTPUT: 4—20mA 6017
___________________ o — L - — QUL (2) 4-20mA_ VTP 4220mAg ) LN
r P24 V0 POWER ot R
| L L el e o = |
: FLOW TRANSMITTER - v e ES » :
FOXBORO 1 gl sy 5%
' MODEL: DP10 T N D O, 6oz A ES |
| RANGE: 03 Mop O™ 8 ) 2R ey pry o (PR 5 " 120 VAC |
| OUTPUT: aoaten 4 dP_TRANSMITTER | (1] N/ | | (2. () () sonz |
| : MA WX %o FOXBORO GH TSl N[O) e il e S Y |
| MODEL: IDP10 R = e 6 FLOW INDICATOR |
| RANGE: 0-4 FT.  Lig @Eﬁ_@j | - NEWPORT |
OUTPUT 4—20mA 1 . 202A—
l 77 m | e w\zfﬂu l | | | %0/ N,? c/ mlg%ﬁl. 42_022(36\ : |
| P TR o YO ) 023 Mo
| Uml J | o il RANGE:_ 0= MGD,
, w-—) | o011 &Y JUR) CRCULAR CHART RECORGER ,
| - | Lo i3 [PUT04)  FOXBORO ,
| @3;}9—’}— ———————— i L MobEL: 740RA |
| e I R L B0 PEN 1 RANGE: 0—3.00 MGD |
| FLOW ELEMENT = I e e PEN 2 RANGE: 0-4.00 FT. |
| PFS e R R B o |
| MODEL: 12" B HVI-C = | | — ES |
o SizE 12 X B ot ——————— D o g L B N 6/ 120 vac |
| TYPE: VENTURI FLOW TUBE e | | b L) (0 60HZ |
3y — | ——6-2 LV g\ dP_INDICATOR
| &) | | T T Y |
, N T | -+ MODEL: 202A-P ,
| an | | INPUT: 4—-20mA |
| I | | RANGE: 0-400FT__ |
| e i ) |
| | Q=10 | o
| FILTER_EFFLUENT CONTROL VALVE (73— | |
| (BY OTHERS) .. ~ N 3
| NP o B~~~ ——————— R - REVERE j
l 1014/ ~\5%) o | CONTROL SYSTEMS
l N | (205) 322-4455 BIRMINGHAM,ALABAMA_35233
~A FILTER NO. 1 EFFLUENT
REF. DWG. 16238003 wr, ondO SN e B — i - —————— J INSTRUMENT LOOP DIAGRAM
) ) L e B FILTER PLANT IMPROVEMENTS — ROME, GEORGIA
o —MIDSOUTH INDUSTRIAL CONSTRUCTION, INC.
1_|4/18/57| FIELD_REVISIONS —RFA] DRAWN BY: DCF. | CHEGKED: WAR. | DATE: 04-29-96
NO. | DATE Dgg;m ;BY JOB NO. DWG. NO. 16238002
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FIELD REAR OF FILTER CONSOLE 2 FACE OF FILTER CONSOLE 2
CURRENT TRANSMITTER FLOW_CONTROLLER
R%JF. DWG. 16238002 AGM MOORE |
MODEL: 4000-5 MODEL: 3528 ES
| NPUT: 4—20mA INPUT: 4=20mA B0/ R/ 6/ o0 yac
OUTPUT: (2) 4-20mA OUTPUT: 4-20mA [ ) () (] 60HZ
e i 1)l i A AN 40— N - ———————
=~ 124 VDC POWER _ M{S\Pﬁ FC Wi R
- @) Ol eyl |
FLOW TRANSMITTER v e ES iy = S ll
FOXBORO ry AP ) I sy ¥ )
MODEL: IDP10 PN ST DO soe - A w0/ 7 ES |
2014~ _J I 0P 545 ! 548 260 120 VAC I
RANGE: 0—3 MGD -F U OO e ——>(5)
QUTPUT: 420 dP_TRANSMITTER | M - Y I ) () 60HZ |
: MA X X0 FOXBORO G I TN20T N8 R R Ll e |
MODEL: 1DP10 | & \ 1 o 5 o) FLOW INDICATOR |
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» 0 @Zﬁ“f— ““““““““ - SO WoDEL: 740RA |
N m o 543 )~ PEN 1 RANGE: 0-3.00 MGD |
rlow eweny | LT ILER A = - e PEN 2 RANGE: 0-4.00 FT, |
PFS ) an D o ) OH PP ES 1
MODEL: 12" B HVT—ClI 2 | | | M B N6/ 450 vac |
SIZE: 12" X B b ——— O o = OO ) somz |
TYPE: VENTURI FLOW TUBE ] § | | I ——615-4—4'—0/@! . !
G — | | | 507 dP_INDICATOR |
(N | | | e NEWPORT |
B~ o ———— it — | MODEL: 202A—P |
N | | I |
| | | INPUT:  4-20mA |
\2“/;1 B | | __ RANGE: 0-400FT._ ___ |
| G+ = —— - —— e [
FILTER EFFLUENT CONTROL VALVE _fmﬂ_J | |
(BY OTHERS) - ~ | |
T O o - REVERE _
201 4~ L el I CONTROL SYSTEMS
N [ (205) 322-4455 BIRMINGHAM,ALABAMA 35233
FILTER NO. 2 EFFLUENT
10 FS—91OA}-61——-@— - - INSTRUMENT LOOP DIAGRAM
REF. DWG. 16238020 L ey FILTER PLANT IMPROVEMENTS — ROME, GEORGIA
550} MIDSOUTH INDUSTRIAL CONSTRUCTION, INC.
1 1/16/98 FELD REVISIONS RFAJ ORAWN BY: DCF. | CHECKED: WAR. [ DATE: 04-29-96
NO. | DATE DiSE(ﬁlsI;’;I"?N 8Y 1 J0B NoO. DWG. NO. 1 6 2 3 8 O O 3




FIELD

REAR OF FILTER CONSOLE 3

FACE OF FILTER CONSOLE 3

R’TEJF. DWG. 16238001

REF. DWG. 16238005 \
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: FLOW TRANSMITTER e
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| OUTPUT: 4-20mA |, #"% o~ FovBORD

MODEL: [DP10

RANGE: 0-4 FT.

OUTPUT 4-20mA

- J

10
FILTER

FLOW ELEMENTIL:]

PFS

=/

=

[

%) €

SN

[

&

ﬁ
) (=

[

s
2D G E

<
=y

(Tt

) (2 G

) &

[
[=p]
puniy

2

® ® &

()

2

[l
ey

) @ G

<N
o
(=)

MODEL: 12" B HVT—C|
SIZE: 12" X
TYPE: VENTURI FLOW TUBE
FILTER EFFLUENT CONTROL VALVE
(BY OTHERS) -
\L_ — e
N Osi
301 W) L
N

) ® ¢

[ 5)

) © &

(=)

N
[=>]

&

10 FS=910A — -
- REF. DWG. 16238020 ¢ _G]L

N

CURRENT TRANSMITTER
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N
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o=

N\
_____615_60__ (%)
ES
@_mfigﬁ %0/ N/ CZ 120 VAC
550 < () () sonz

(Y F FLOW INDICATOR

560 N 08/ NEWPORT

, ES MODEL: 202A—P
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s b L) CJ 60HZ RANGE: 0-3 MGD
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Y PEN 2 RANGE: 0-4.00 FT.
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(___GTSQS_O/dP, dP_INDICATOR

=24 [,<K302/ NEWPORT
MODEL: 202A—P

INPUT:  4-20mA
RANGE: 0-4.00 FT.

D
I
l
l .
F—— REVERE -
CONTROL SYSTEMS
(205) 322-4455 BIRMINGHAM,ALABAMA 35233
FILTER NO. 3 EFFLUENT
INSTRUMENT LOOP DIAGRAM
FILTER PLANT IMPROVEMENTS — ROME, GEORGIA
MIDSOUTH INDUSTRIAL CONSTRUCTION, INC.
FIELD REVISIONS R.F.A.] DRAWN BY: D.CF. ICHECKED: W.AH. lDATE: 04-29-96
DZSE%TISF;;:)N BY ¥ JoB No. DWG. NO, 1 6 2 3 8 0 O 4
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FIELD REAR OF FILTER CONSOLE 4 " FACE OF FILTER CONSOLE 4
CURRENT TRANSMITTER FLOW CONTROLLER
R%F. DWG. 16238004 ACM MOORE
MODEL: 4000-5 MODEL: 352B | ES
I o NPUT: 4—20mA %0/ N 6/ 150 vAC
, INPUT: 4—20mA 4
OUTPUT: (2) 4—20mA OUTPUT: 4-20mA ) () C J . 60HZ
e R R T A T E—— — L
1 "4 VDC POWER | 9 m{ﬁ FC v R
| U S0 G RN g |
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OUTPUT 4~20mA ES DEL: —p
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REF. DWG. 16238020 L e ' FILTER PLANT IMPROVEMENTS — ROME, GEORGIA
g ln MIDSOUTH INDUSTRIAL CONSTRUCTION., INC.
1__|1/18/31 FIELD REVISIONS R.F.A.] DRAWN BY: D.CF. [ CHECKED: WAM. | DATE: 04-29-96
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FIELD REAR OF FILTER CONSOLE 5 . FACE OF FILTER CONSOLE 5
FLOW CONTROLLER
REF. DG, 16238001 %EARENT TRANSMITTER MOORE
, MODEL: 3528 £S
| ’“,"\I%%ETL 4405(?"2 INPUT: 4—20mA 20/l GZ 120 VAC
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| ELOW ELEMENT| @"I'j | | [ T S B i N PEN 2 RANGE: 0-4.00 FT. |
I PFS e —— — e 8 | |
| MODEL: 12" B HVI-Cl =i | | — s |
o sizE 12 X A g — — ——— D Jo L BY Y 6/ 120 vac |
| : N i | I () () () 60HzZ I
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' /-\__J FILTER PLANT IMPROVEMENTS — ROME, GEORGIA
) MIDSOUTH INDUSTRIAL CONSTRUCTION, INC.
T 14721 /91 FIELD REVISIONS RFAJDRAWN BY: D.CF. | CHECKED: WAH. [ DATE: 04-29-96
NO. | DATE DE:EC\:IST;:)N ;BY JOB NO. DWG. NO. 16238006




REAR OF FILTER CONSOLE 6

- FACE OF FILTER CONSOLE 6
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FIELD | REAR OF FILTER CONSOLE 7 " FACE OF FILTER CONSOLE 7
FLOW CONTROLLER
REF. OWG. 16238001 %SRENT TRANSMITTER MOORE
. MODEL: 352B ES
| ' mg%ETF AP INPUT: 4—20mA 50/ 8/ 6/ 120 vac
- : 4=20m OUTPUT: 4-20mA [ ) (O () 60HZ
___________________ %)1__/5@_ __OQUTPUT: (2) 4-20mA 7" ST P @ NP
( l 1 7624 VDC POWER —e‘ 250mu{§pﬁ@cvom i R
| G G o B o RN V) o (1 |
| FLOW TRANSMITTER A~ A A < (8 ,
| FoxBORO Y, e — ANy IR NN |
! ) FTNES 9 =N ) O) () soHz ) 9 N , ES |
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| RANGE: 0-3 Mep NOVY BB TN ey proy ey VP | N 120 VAC |
| R 03 WD I e RANSMITTER | (| T N/ | = () () () 60Hz |
| : MA wX %o  FOXBORO Wldgpie LA \/01 (D I NN o e |
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| TYPE: VENTURI FLOW TUBE \/2 P | | | " (Y () (] 601z |
, iy — 3 | | ———6r WY e 42 INDICATOR 1
| L~ P e B | (=21 702/ NEWPORT |
| @4—,———(8— ——————— T | = MODEL: 202A-P |
l o I | | INPUT: 4-20mA |
| N B | __ _ RANGE: 0-400FT___ _
| ) I )
| o= | |
| FILTER EFFLUENT CONTROL VALVE CQM_J | |
| (BY OTHERS) ” — N 3
; | oy P = ey F— REVERE _
| 701 /611 e | CONTROL SYSTEMS
| N N | - ’ (205) 322-4455 BIRMINGHAM,ALABAMA 35233
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) ) L~ _J FILTER PLANT IMPROVEMENTS — ROME, GEORGIA
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I FILTER NO. 8 EFFLUENT
10 FS-910B¢& — 6 — -@— - - l INSTRUMENT LOOP DIAGRAM
REF. DWG. 16238020 L=l — Ty ] FILTER PLANT IMPROVEMENTS — ROME, GEORGIA
Ly —H—IMIDSOUTH INDUSTRIAL CONSTRUCTION, INC.
1 |4/21 /8] FIELD REVISIONS R,fF.A. DRAWN BY: D.CF. ICHECKED: W.AH. IDATE: 04-29-96
NO. | DATE on;s;\:u;;:m iBY JOB NO. DWG. NO. 16233009




120 VAC

S

FIELD REAR OF CENTRAL INSTRUMENT CONTROL PANEL FACE OF CENTRAL INSTRUMENT CONTROL PANEL
a ) A N | ES
60 N o N g 640 7Y ~ 642 _ r 64 120 VAC
D@ e -9 @ e e T it e-———— o la 0T sox
3 641 1Y (216
ONO ) ) N o L ONA7 TuRBIDITY RECORDER
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INPUT: 4—20mA 64 ) R
OUTPUT: (2) 4-20mA M4 I
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~ i ) o o
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: REAR OF FILTER CONSOLE 1 FACE OF FILTER CONSOLE 1
I
| - 645
- —_——————— e — — — — — — — — — — 2R TURBIDITY RECORDER
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| | |
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L_ o~ -’ 6HA 7 - 120 VAC
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646) —— cs ( MODEL: 202A—P
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6@ - —G Yl 16-2388 4/ 4 (205) 322-4455 BIRMINGHAM,ALABAMA 35233
ALARM MODULE FILTER NO. 1 EFFLUENT TURBIDITY
AGM INSTRUMENT LOOP DIAGRAM
MODEL: 4034—17 FILTER PLANT IMPROVEMENTS — ROME, GEORGIA
INPUT:  4—20mA MIDSOUTH INDUSTRIAL CONSTRUCTION, INC.
POWER FOR AGM MODULE: 24 VDC FROM AGM MOTHERBOARD OUTPUT: DRY CONTACT [1_{¢/ife|FiErD REVISIONS RF.A.] DRAWN BY: D.CF. | CHECKED: W.AH. | DATE: 04-20-96
. NO. | DATE DESCRIPTION BY | JOB NO. DWG. NO.
VSN 16238010
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120 VAC
60HZ

NOTE:

A

FIELD REAR OF CENTRAL INSTRUMENT CONTROL PANEL FACE OF CENTRAL INSTRUMENT CONTROL PANEL
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OB @- e B ol et Dt ST O g -2
203 5
O g™ & RO\ O L o E- O] 1URBIDITY RECORDER
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ALARM MODULE FILTER NO. 2 EFFLUENT TURBIDITY
AGM INSTRUMENT LOOP DIAGRAM
MODEL: 4034—17 FILTER PLANT IMPROVEMENTS — ROME, GEORGIA
S INPUT: 4—20mA MIDSOUTH INDUSTRIAL CONSTRUCTION, INC.
POWER FOR AGM MODULE: 24 VDC FROM AGM|MOTHERBOARD OUTPUT: DRY CONTACT [T lva/iren revsions RFA] DRAWN BY: D.CF. | CHECKED: WAH. | DATE: 04-20-96
NO. { DATE DESCRIPTION BY | JoB NO. DWG. NO.
REVISION ‘ 16238011




FIELD REAR OF CENTRAL INSTRUMENT CONTROL PANEL FACE OF CENTRAL INSTRUMENT CONTROL PANEL
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~TURBIDITY TRANSMITTER CURRENT TRANSMITTER 665 ,, | ~ (EXISTING)
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1
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@LZ_ N N A 16-238 4/ 4 (205) 3224455 BIRMINGHAM,ALABAMA 35233
ALARM MODULE FILTER NO. 3 EFFLUENT TURBIDITY
AGM INSTRUMENT LOOP DIAGRAM
MODEL: 4034—17 FILTER PLANT IMPROVEMENTS — ROME, GEORGIA
NOTE: INPUT: 4—20mA MIDSOUTH INDUSTRIAL CONSTRUCTION, INC.
A POWER FOR AGM MODULE: 24 VDC FROM AGM [MOTHERBOARD OUTPUT: DRY CONTACT [ j#/wsfeqriero Revisions RPA| DRAWN BY: D.CF. | CHECKED: W.AH. | DATE: 04-29-96
- : NO. | DATE DESCRIPTION BY | JoB NoO. DWG. NO.
REUSION 16238012
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FIELD REAR OF CENTRAL INSTRUMENT CONTROL PANEL FACE OF CENTRAL INSTRUMENT CONTROL PANEL
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MODEL: 4034—17 FILTER PLANT IMPROVEMENTS — ROME, GEORGIA
NOTE: NPUT: 4—20m A MIDSOUTH INDUSTRIAL CONSTRUCTION, INC.
A POWER FOR AGM MODULE: 24 VDC FROM AGM MOTHERBOARD OUTPUT: DRY CONTACT [O_#/e/sFie> REVISIONS RFA] DRAWN BY: D.CF. | CHECKED: W.AH. | DATE: _04-20-96
NO. | DATE DESCRIPTION BY { JoB NO. DWG. NO.
REVISION 1 623801 3
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FIELD REAR OF CENTRAL INSTRUMENT CONTROL PANEL FACE OF CENTRAL INSTRUMENT CONTROL PANEL
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AGM INSTRUMENT LOOP DIAGRAM
FILTER PLANT IMPROVEMENTS — ROME, GEORGIA
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NI INPUT 4—20mA MIDSOUTH INDUSTRIAL CONSTRUCTION, INC.
A POWER FOR AGM MODULE: 24 VDC FROM AGM {MOTHERBOARD OQUTPUT: DRY CONTACT [1_|#/n/5FiEL REVSIONS "|RF-A| DRAWN BY: D.CF. | CHECKED: W.AM. [ DATE: 04-29-96
. NO. | DATE DESCRIPTION 8Y | JOB NO. DWG. NO.
REVISION 16258014




FIELD REAR OF CENTRAL INSTRUMENT CONTROL PANEL FACE OF CENTRAL INSTRUMENT CONTROL PANEL
ES s - ES
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. NO. | DATE DESCRIPTION BY | JOB NO. DWG. NO.
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FIELD REAR OF CENTRAL INSTRUMENT CONTROL PANEL FACE OF CENTRAL INSTRUMENT CONTROL PANEL
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FIELD REAR OF CENTRAL INSTRUMENT CONTROL PANEL FACE OF CENTRAL INSTRUMENT CONTROL PANEL
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FROM AGM MOTHERBOARD : NO. | DATE DESCRIPTION BY | JOB NO. . DWG. NO.
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FIELD REAR OF CENTRAL INSTRUMENT CONTROL PANEL FACE OF CENTRAL INSTRUMENT CONTROL PANEL
| ES
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20 ® [ erenei.
sonz | O \HL /\}-91——@ i e e s 050 J'URY) 2_PEN CIRCULAR CHART RECORDER
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OUTPUT: (2) DRY CONTACTS @ » EXISTING 4 MG TANK

NOTE

A POWER FOR ALL AGM MODULES: 24 VDC FROM AGM MOTHERBOARD

INSTRUMENT LOOP DIAGRAM

FILTER PLANT IMPROVEMENTS — ROME, GEORGIA

MIDSOUTH INDUSTRIAL CONSTRUCTION, INC.

1 __|4/18/97[FIELD REVISIONS R.F.A.| DRAWN BY: D.CF.

| CHECKED: W.AH. [ pATE: 04-29-96

- NO. | DATE

DESCRIPTION BY | JOB NoO.

REVISION
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FIELD REAR OF CENTRAL INSTRUMENT CONTROL PANEL FACE OF CENTRAL INSTRUMENT CONTROL PANEL
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NOTE:
A POWER FOR ALL AGM MODULES: 24.\DC FROM AGM MOTHERBOARD

REVERE . |
CONTROL SYSTEMS

BIRMINGHAM,ALABAMA 35233

NEW 4 MG TANK

INSTRUMENT LOOP DIAGRAM

FILTER PLANT IMPROVEMENTS — ROME, GEORGIA

—] MIDSOUTH INDUSTRIAL CONSTRUCTION

DRAWN BY: D.CF. |CHECKED: W.AH. IDATE: 04-29-96

NO. | DATE

DESCRIPTION BY | JoB No. DWG. NO.

REVISION : 16238019




FIELD REAR OF CENTRAL INSTRUMENT CONTROL PANEL FACE OF CENTRAL INSTRUMENT CONTROL PANEL
SUMMER MODULE
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INPUT: (4) 4—20mA /_7—7—
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C2i Job No. 686

COMPONENT INFORMATION
PROJECT: Bruce Hamler WTF Upgrade, Rome, GA
COMPONENT: Insertion Magmeter

SPEC. REFERENCE: 13620 Para 1.12

MANUFACTURER: Marsh McBirney

MODEL: 285

QTY./SYSTEM: 1

SIZE: See below

TAG: FE/FIT 10-1

DESCRIPTION: Multi-mage Model 285 flowmeter, for 20"id. pipe. Unit to include standard hardware,

20' sensor cable and insertion tool.

Tag ) Service Range

FE/FIT 10-1 Washwater Flow 1500 -1
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Installation & Operation

Multi-Mag™

Insertable Electromagnetic
Averaging Magmeter

Model 285
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McBIRNEY, INC.

WARRANTY STATEMENT

Manufacturer warrants all products of its manufacture to be free from defects in workmanship and
material under normal use and service. This warranty extends for a period of twelve (12) months
after date of shipment, unless altered by mutual agreement between the purchaser and manufacturer
prior to the shipment of the product. In addition, the Multi-Mag™ sensor is warranted for an
additional forty-eight (48) months (60 months total). If this product is believed to be defective,
purchaser shall notify manufacturer and will return the product to the manufacturer, postage paid,
within twelve (12) months after date of shipment (60 months for the sensor) by the manufacturer. If
the purchaser believes the return of the product to be impractical, manufacturer shall have the option,
but will not be required, to inspect the product wherever located. In any event, if the purchaser
requests the manufacturer visit their location, the purchaser agrees to pay the non-warranty expenses
of travel, lodging and subsistence for the field service response. If the product is found by the
manufacturer’s inspection to be defective in workmanship or material, the defective part or parts will
either be repaired or replaced, at manufacturer’s election, free of charge, and if necessary the product
will be returned to purchaser, transportation prepaid to any point in the United States. If inspection
by the manufacturer of such product does not disclose any defect of workmanship or material,
manufacturer’s regular service repair charges will apply. Computing devices sold but not
manufactured by Marsh-McBirney, Inc. are covered only by the original manufacturer’s written
warranty. Hence, this warranty statement does not apply.

THE FOREGOING WARRANTY IS MANUFACTURER’S SOLE WARRANTY, AND ALL
OTHER WARRANTIES, EXPRESS, IMPLIED OR STATUTORY, INCLUDING ANY
IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR
PURPOSE, ARE NEGATED AND EXCLUDED. THE FOREGOING WARRANTY IS IN
LIEU OF ALL OTHER WARRANTIES, GUARANTEES, REPRESENTATIONS,
OBLIGATIONS OR LIABILITIES ON THE PART OF THE MANUFACTURER. Purchaser’s
sole remedy and manufacturer’s sole obligation for alleged product failure, whether under warranty
claim or otherwise, shall be the aforestated obligation of manufacturer to repair or replace products
returned within twelve months after date of original shipment. The manufacturer shall not be liable
for, and the purchaser assumes and agrees to indemnify and save harmless the manufacturer in
respect to, any loss or damage that may arise through the use by the purchaser of any of the
manufacturer’s products.
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Multi-Mag™ Model 285

Instrument Overview

The Model 285 Multi-Mag™ Magmeter combines the innovative
Multi-Mag sensor with a comprehensive electronics package to
provide accurate flow measurement for full-pipe clean water
applications.

The sensor is easily installed (without system shutdown), and requires
no site calibration. By using multiple electrodes, the electromagnetic
sensor accurately measures average velocity directly.

The instrument has all of the features needed to suit a wide variety of
applications, and is easily set up using the keypad display.
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Chapter 1

Installation

The Multi-Mag™ Model 285 is installed in two stages:
1  Multi-Mag™ sensor installation

2  Electronics installation and connection

This chapter includes both installation stages. After the sensor and
electronics are installed, the instrument is set up for the site. This is
included in Chapter 2, Setting up the Model 285.

Note: The transmitter and sensor are supplied as a
matched system. Check serial numbers to ensure
7 matched pair.

Installation and Operation: Multi-Mag™ Mode! 285 3




Chapter 1, Installation

Location, position, and clearance

To find the best sensor location, refer to the application schematics
located in the appendix to this manual.

In general, locate the sensor downstream from pipe bends, junctions, or
obstructions. Install the sensor 90° out of plane from upstream elbows.

If you have any questions, or would like technical assistance in
selecting the best possible location for installing the Multi-Mag™
sensor, please call the Marsh-McBirmey Customer Support Department
(1-800-368-2723).

Sensor clearance

Because the sensor will protrude from the pipe when installed, a
clearance of at least the total sensor length plus the distance from the
outer pipe wall to the top of the valve plus 9" (229 mm) (distance H,
below) must be allowed. See Multi-Mag™ Sensor Specification
Sheet, page 5.

Valve height
above pipe Al

OBSTRUCTION
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Chapter 1, Installation

(- Install pipe valve

WARNING!
Pressurized pipes should only be tapped, cut, or drilled by
qualified personnel. If possible, depressurize and drain the
pipe before attempting any installation.

Using a corporation stop

Install a 2" (50mm), full port corporation stop with a 2" (50mm) NPT
female pipe thread output (MMI part number 438000401). Follow the
installation instructions for the corporation stop.

Using a pipe valve

1 Install a pipe nipple using a pipe saddle, welded thread-o-let,
or other means.

2 Install a2", full port valve (ball or gate).

3 Make an access hole in the pipe (2" (50mm) recommended, 1-
7/8" (48mm) minimum).

4 If pdssible, save the pipe section removed when the access
( hole is made. This can be used to verify the pipe thickness.

MMI;-ord pli_pe saddle £S5 A :
Bronze PN 43085 0r 515 PN 43059 Vielded pipe nipple with MMI supplied
MMI supplied nipple MMI supplied ball vaive corporation stop
S/S PN 43060 Bronze PN 43055 or S/S PN 43059 P/N 438000401

-
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Chapter 1, Installation

(\ Insert the sensor

NOTE

The water velocity should be as slow as possible when
the sensor is installed (to prevent sensor vibration).
The velocity must be under 5 ft/sec (1.5 m/sec),
optimum is zero.

1 Lubricate the compression seal and sensor with soap and
water (a bar of soap is provided). This will prevent the
compression seal from binding, as well as ease insertion.

IMPORTANT
Do not use oil or grease-based lubricants, as they
could coat the electrodes, causing a velocity signal
loss.

2 Tighten the two compression seal bolts (located on the sensor
bottom plate).

Sensor vibration _ _
CAUTION

The compression seal/sensor assembly may be
under pressure. Serious injury may resuilt if proper
procedures are not followed. Do not attempt to install
the sensor without the restraining rods fully
assembled.

3 After the sensor assembly (with restraining rods in place) has
been installed onto the valve and the compression seal bolts
have been tightened, fully open the valve. If the valve is not
fully open, it may scrape the side of the sensor.

Instalfation and Operation: Multi-Mag™ Model 285 9




Chapter 1, Installation

@
aum

450 b

Sensor load

A load is applied at the top of the sensor forcing the

bottom of the sensor against the far wall. This keeps
E the sensor firmly in place against the far wall of the
pipe. The amount of load is indicated by the two
lines and set screw at the top of the sensor (see

O 1]
v

300 Ib

drawing). The bottom line indicates a 300-Ib. load.

The top line indicates a 600-1b. load.

1  Rotate the low gear shaft until the proper
load is indicated.

S A

Recommended sensor loads are 300 1bs. or
less for plastic pipes, 450 1bs. for metal

pipes.

2 Tighten the compression seal bolts.

NOTE

Tighten the compression seal bolts only enough to seal the
sensor. If the compression seal bolts are too tight, the
compression seal may grip the sensor, and will distort when
the sensor is moved into the pipe. The compression seal
bolts will be tightened after the sensor is inserted.

Instali the short restraining rods

After the sensor has been inserted and the load adjusted, shorter
restraining rods can be installed and the longer ones removed. This
will make the sensor assembly compact and reduce the chances of
injury by the protruding rods.

1

2

w

Secure the short restraining rods to the bottom plate with two
3/8" nuts.

Secure the short restraining rods to the top plate with one 3/8"
nut and Locktite™ or two 3/8" nuts.

Install the locking cotter pins.

Remove the long restraining rods.

NOTE
If the short rods are not used, run a 3/8" nut down
against each captive nut,

Installation and Operation: Multi-Mag™ Mode! 285 11




Chapter 1, Installation

(" Assembling or disassembling the sensor

The sensor is shipped fully assembled. However, if sensor repair or
replacement is required, the sensor may need to be disassembled or
reassembled. To disassemble the sensor, follow the assembly
instructions in reverse.

Attach the top plate to the sensor

1  Place the spring on top of the tension indicator at the top of
the sensor.

2  Slide the spring housing of the top plate over the spring.
Secure the top plate to the sensor with the two stainless steel
10-32 x 5/8 set screws. Use a 3/32 hex key wrench to tighten
the set screws.

IMPORTANT
Make sure the sensor is aligned with the flow arrow on the
top plate. The sensor is aligned when the electrodes are
facing the opposite direction from the flow arrow.

be aligned with

the flow arrow on
the top plate.
TENSION
INDICATOR /%
10-32 x 5/8 §/S

[ SET SCREW2 EA.

/ FRONT

L g_)\ SENSOR
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Chapter 1, Installation

Electronics installation

Mount the electronic housing

Mount the Model 285 in an electronics shed or environmental
enclosure, or outdoors with the optional sun shield (part number
0624B339001). The meter is mounted using three heavy bolts (see
dimensions, below). The Model 285 is not suitable for underground
vault or manhole installations where submersion could occur.

6.35in (162mm)
s
ry

= , v ]
8.43in | 9.13in (232mm)
)

(214mm (Fixing Centers)

|
MarshiMicBimeyinc,

i Ml

1.26in
(32mm)

y

i '
< >

2.72in (69mm)
(Fixing Centers)

Allowance for 8in
cable &ends (200mm)

3 Fixing Holes,
1/4in (6.5mm) Diameter
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Chapter 1, Installation
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Chapter 1, Installation

( External totalizer/frequency outputs
O RS Favardor
™ L= 5 5 5 Counter/ Totalizer
/? _ dosmly 51 4]
= A -f——
< 1
Hell - > ~N
3 [8 /,”aem %
G:ﬂ [ o
N Toth He
I |
| I 1 1
| ] | ]
-y
Electromechanical connections
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Chapter 1, Installation

( Alarm outputs

0t |
NOTE

Inductive loads may be suppressed by diodes (D) - 1N4004 or similar.

Inrush currents are limited to 1 Amp by resistor R {e.g., 27Q 1W for
24V systems.

Operation of outputs is programmable (see Configuration for details).

Frequency and alarm outputs share a common return with contact
input.

ﬁ

Bell

Alarm 1 @
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Alarm 1
Timer Switch
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and/or
Alarm 2
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L Relay and timers

Installation and Operation; Multi-Mag™ Model 285 21




Chapter 1, Installation

Current output

NOTE

Output is fully programmable (see Configuration).

Output is electrically separated from all other
Multi-Mag™ connections.

External isolators are not normally required and may
significantly limit accuracy if used.

Maximum load resistance is 800Q.

I oo g g v gy \
SIS ®®®®®’.@
== 277777777

&> ]/common

+ve

Screen

\’-\ N
@{7 \_ll‘w © Any device with 4-20mA input

tTr' Common

+ve
Current output connections: standard
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Chapter 1, Installation

Fuse replacement

IMPORTANT

Disconnect AC power before checking fuses.

F1-DC 180002102 | FUSE 3.15A AS.T 20mm SHURTER 034-3122 [EC 127/111 BS4265
BUSSMAN S506/3.15A IEC 1271111 UL BS4265

F1-AC 180002101 | FUSE 500mA AS.T 20mm | SHURTER 034-3114 IEC 127/111 BS4265
BUSSMAN S504/500mA IEC 1271111 UL BS4265
BUSSMAN S506/500mA | IEC 127/111 UL BS4265
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A - Advancing to Next Page
Advance to
Page 1 next page Page 2

Parameter 1 =] | Parameter 1

Parameter 2 Parameter 2
|_Parameter 3 |

Parameter 4 ]
|_Parameter 6 |

Parameter 6

B- Moving Between Parameters

Advance to
k1 next parameter

A Parameter 2
Parameter 3 |
Parameter 4

C - Adjusting and Storing a Parameter Value
| Parameter value or unit |%} Adjust

@ New value is
automatically stored

D - Selecting and Storing a Parameter Choice
Parameter X |
Y %} Select

Z

IE New value is
automatically stored
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(\ Getting started

The transmitter is delivered set up either with your chosen units, or set
with our standard default values.

WARNINGI
Ensure plant safety while configuring at all times.

If you need to change the transmitter configuration for any reason, this
may be done depressing the membrane switches on the front of the
transmitter.

| [~ | Selects pages

1 Read 1- Read flow rate, totalizer, etc.
NO 2 Disp 2 - Set display options
SECURITY <
PASSWORD . .
REQUIRED 3 Login 3 - Enter security password for parameter access
(LEVEL 0)
( 4 Flow 4 - Set up units of flow measurement and range
5 Anlg 5 - Set up analog output
6 Pis 6 - Set up pulse output and totalizer
USER
SECURITY —
PASSWORD 7 Tot 7 - Set up totalizer units
REQUIRED
(LEVEL 1) 8 Alm 8 - Set up alarm operation
9 Inpt 9 - Set up input contact function
A Mtsnsr - A - Set up empty pipe detection
ENGINEER B Snsr B - Sensor calibration details, etc.
SECURITY
PASSWORD < .
REQUIRED C Test C - Test operation of flow meter system
(LEVEL 2)
-
'
| [~ | HOLD FOR 5 SECONDS TO
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Access to secure parameters

A five-digit security code is used to prevent tampering with the secure
parameters.

Security codes

A code number, between 00000 and 99999, must be entered to gain
access to the secure parameters. A default user code of "00001" has
been installed, but this may be changed if required with the "Login
Key 1" parameter (see Menu layout).

An engineer code (default 00002) is used to gain access to test
procedures, security code settings, and parameters not essential at the
user level. This code can be changed if required with the "Login

Key 2" parameter (see Menu layout).

At the flashing cursor on the first digit of the login code number, press
either (2] or (] to reach the required digit. To set this digit and
pass to the next digit, press [(®]. Continue until all digits have been
set, and depress (8] to enter the complete code. If an incorrect value

is entered, access to subsequent programming pages is prevented and
the display reverts to the operating page.

Flow range‘ parameter
Press (8] to advance to the next parameter.

Press (8] to advance to the next page.

These two switches are used to advance to all subsequent parameters
and pages. If a parameter is changed, it is automatically stored on

operation of the (8] switch.

A
Login n <+—— Moves cursor
00000 v
Flow Rng
5.00000

b |
Do not use the same password for both Security Level 1

and Security Level 2.
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Menu layout

Below is a summary of all the parameters contained in the menu.
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1 Pulse = 1000 Gal | UGal X1 Don't care ’ 001
1 Pulse = 1000 Gal | UGal Don't care 1.0
1 Pulse = 1000 Gal | UGal m Don't care 1000.0
800 Hz = Freq UGal X1 800 GPM 60
Enter required output
pu.seipa'ﬂwvvdum
it
Pls Fact {;j >
:Idu;ve m&;ﬁwﬁm Select muttiplier units required.
cease o operate.
e T
frequency in Hz from front pane.
ooiro (1]
Dispiay of present output
frequency in Hz (live value).
Ide statefor Pulse Output with no

Retums to
Pis Fact

output puise (e.g., at zeroflow).
0= Low (output transistor ON)
1=High (output transistor OFF)

Enter output puise width in
(Value will be rounded up to
nearest 10ms). Set to*0' for square

wave output

Msecs .

Information
) When A *1" Is selected,

holding the Lv] key
down for five seconds will
reset the displayed totalizer.
Resetting the net totalizer
will reset both the positive
and negative totalizer
values.

*Dlen'aﬁnunv«ﬁdnmbeermwmstmteceedzmoo.
The value entered may be displayed with a small eror in the
decimd digifs, e.g., 1.900 may be displayed as 1.899. Thisis
adisplay cheracteristic and the value 1.900will be used by
the Multi- Mag .
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{
1

Set up function of
external logic input.

Seled ‘Zero' to set flowrate output to zero,

" ‘Hd to hold flosmeter output value.

‘CIr to reset all totalizers.
‘Anlg’  to select Arlg No2 Range.

Set up enmply pipe detection. Sensor calibration details, etc.

Set empty pipe detector i
trip threshold Serial No.
(default = 50). (up to 13 charadters).
Msnsr Trip SnsrNo [ rw]

—e )

Enter inactive state of
Inpt Id
et ide input contact
1" for H nomal
‘0 for Lo nomnal.
(Defaulted)
Retumns to

inpt

Tag No. (if required)

Sensor calibrated
bore, in milimeters.
1inch=254mm

Dispiays the cumrent

velocity in the sensor

(live value).

Sensor

gan Sensar calibration
data - should agree
with sensor data
label

Factory set. Do not change.

Factory set. Do not change.
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Faultfinding

A very powerful test mode, especially useful during commissioning
and plant faultfinding, enables all external devices connected to the
Model 285 to be tested over the full range of flow rates.

This mode can be used regardless of flow conditions at the sensor, or
even with the sensor disconnected, and does not require the use of
additional equipment.

' o ———————————— e ]
WARNINGI
Observe all safety measures.

Take all precautions to avoid risk to personnel, plant,
and risk of explosion in hazardous areas.

Do NOT open the transmitter main casing. There are
no user serviceable parts or adjustments inside.

Service access is restricted to the termination area.

Should the Model 285 fail to operate, first check the power supply,
then the power supply connections and fuse located in the termination
area. If necessary, replace the fuse with one of the correct rating.

Check that all external connections are made correctly.

Alarms

The transmitter has built-in diagnostics with alarm indications

The table below shows possible alarm indications, and the Faultfinding
Flow Chart indicates checking procedures to find the problems causing
the alarms.

MtSnsr Empty sensor
Hi High flow
Lo Low flow
Anig Analog over range
Pls Pulse frequency limited
Coil Sensor coil open circuit
19, 20, 21 See Faultfinding Flow Chart

For method of interrogating the local display see Startup.
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Test mode

Select Engineer security level (see Access to secure parameters). Set
Test Mode parameter to "1" and enter an appropriate flow rate in the
Test Flow parameter.

Output responses may now be viewed from the various test parameters
(see Configuration for full details of operation).

Example:

Assume the flow range is 500 UGAL/MIN and 20 mA = 100%
Flow (500 UGAL/MIN)

If 250 is entered as the test flow parameter then the 4-20 mA
output will be set to 12 mA and all other outputs will indicate
values appropriate for the test flow value.

Depressing the [T switch for five seconds will cancel the test
mode and return the unit to normal operation.
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Appendix

Clearance

Application Schematics

The purpose of the application schematics is to show different
applications and the best sensor location for a particular application.

Because the sensor will protrude from the pipe when installed, a
clearance length should be allowed. See Obstruction Diagram below
and Sensor Specification Sheet on page 50.

Skewed profiles

The sensor may not operate within specifications in a location where
the profile is skewed These locations are indicated by an ESTIMATED
ERROR notation in the application schematics. Errors are estimated
for flow at +/-10 ft/sec (£3 m/sec). If the velocity is less than

+10 ft/sec, the error will be less.

To avoid velocity "hot" or "cold" spots, choose an insertion angle that
is away from the hot spot.

Distance H must be at least the
total sensor length plus the distance

from the outer pipe wall to the top

of the valve plus 9” (distance H).
See sensor specification sheet.

OBSTRUCTION
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Appendix, Application Schematics

C © O

ESTIMATED » ESTIMATED
ESTIMATED ERROR ERROR . ERROR ESTIMATED ERROR
. 1% TO 4% 4% TO 10% - 10%TO 4% - 4% TO 1%
Al ” A A A
Ve \ 7 - I oV N\
2-5 PIPE 2 PIPE 2 PIPE 2-5 PIPE
DIAMETERS DIAMETERS DIAMETERS DIAMETERS

4
=
A

—>
)

3 PIPE
DIAMETERS
. v v
ESTIMATED ERROR
5% TO 10%

N

The best locations are greater /]
than 5 diameters upstream or
10 diameters downstream from
the junction.

3-10 PIPE
DIAMETERS
W
ESTIMATED ERROR
1% TO 5%

=V

T-Junction
(errors are estimated for flow at 10 ft/sec) (3 m/sec)
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Appendix, Application Schematics
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- Recommended insertion
angle for active valves.
A 4
A ,
[7]
o4
[TIRTT]
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o g The purpose of an active valve is to vary
= Zzlalala NZ the flow. An active valve will produce a
WO (& [ui fu o [a) distorted profile that changes as the flow
SE 613188 v - changes. As aresult, the sensor should
:,:'g >leleis A be installed at least 10 diameters upstream
=5 Jlelale i or 25 diameters downstream from an
(ST gl Pl g P H= active valve to obtain 1% accuracy. The
T g upstream side is the preferred location.
<
@)
A
( A
o[22
am § § % 8 m@ j/\/
E == J o W K\
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Ly m Active Valves

(errors are estimated for flow at 10 fi/sec)

Installation and Operation: Multi-Mag™ Model 285 47




Appendix, Application Schematics

N

ESTIMATED ERROR
5% TO 1%
5-10 PIPE
DIAMETERS

IAMETERS
DIAMETER
le >le

«

ESTIMATED ERROR
10% TO 5%

N
/
\
-
<
=
Q.
2o
Q.
o
2
o
(2 N\
=~
5
Q.
q
o
=
5
\_*
There may not be enough room in
some pump stations to allow for the
sensor to be installed an appropriate ~
distance downstream from the last o
pump. If this is the case, the sensor =
will have to be installed in a manhole 2
outside the pump station. Check with
MMI for instruments that are best
suited for pump station applications.
—@
=
5
o

Pump Station
(errors are estimated for flow at 10 ft/sec)
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Specifications

Measurement :
Volumetric flow in filled flow conduits 4" (101.6 mm) to 60"
(1.5 m) utilizing insertable electromagnetic averaging sensor.
Flow indication in English Std. or Metric units.

Contact factory for larger pipe sizes.

Flow Measurement

Method: Electromagnetic

Zero Stability: +0.03 fi/s (£.009 m/s)

Range: +20 fi/s (+6 m/s) Pipe sizes under 24" (600 mm)
+10 fi/s (+3 m/s) Pipe sizes 24" to 42" (600 mm to 1m)
+7.5 ft/s (+2.3 m/s) Pipe sizes 43" to 60" (Im to 1.5m)
Contact factory for pipe sizes >60".(1.5m)

Accuracy: +1% of reading from 0 to +20 ft/s + zero stability

Has reverse flow indication.

Linearity: 0.3% of range

Repeatability: 0.20% of range

Materials

Sensor: Fiberglass

Cable: Polyurethane outer jacket

Insertion Hardware: 316 stainless steel exposed to flow

Compression Seal: Silicone rubber

Sensor Electrodes: Carbon
4 to 5” probes (92 mm to 144 mm) have 2 electrode pairs
6" to 11" probes (145 mm to 299 mm) have 3 electrode
pairs
12" to 60" probes (300 mm to 1.5m) have 5 electrode pairs

Transmitter Enclosure

NEMA 4X/IP65. Separate termination and electronics
compartments. Glass filled polypropylene with clear
polycarbonate cover.

Dimensions: 8.4"Hx 6.4"W x2.8"D
(214 mm x 163 mm x 70 mm)

Weight: 3.2 Ibs. (1.5 kg)

Potable Water Applications

Suitable for use in contact with potable water. Water Byelaws
Scheme (WBS) Approved Product. Meets BS6920 —

Cert. #9706516.

Configuration and Set-Up
Programming can be easily done on site using the keypad. Two
levels of user defined password protection are provided.

Outputs

Analog: Galvanically isolated and fully programmable for zero
and full scale. Output capability <16V (800 ohm, 4-20 mA).
Secondary range enabled by external input or programmed alarm
condition as a percent of full scale.

Pulse/Frequency: One frequency/pulse output for flow rate or for
external totalizer. Isolated protected transistor switch capable of
sinking <250 mA @ <35V.

Dual Alarms

(2 separate outputs): Isolated protected transistor switch capable
of sinking <250 mA @ <35V. Note: Not isolated from
frequency output. Fully programmable for high/low flow rates.
% of range, empty-pipe, fault conditions, forward/reverse,
polarity (normally open/close), analog over-range, pulse over-
range, pulse cutoff, etc.

Environmental

Pressure/temperature limits:

Sensor: Flow temperature range

Standard: 32° to 110°F (0° to 44°C) @ 250 psi
Optional: 32° to 175°F (0° to 80°C) @ 250 psi
Electronics: Temperature limits:

Operating: -14° to 140°F (-20° to 60°C)
Storage: 5°to 167°F (-15° to 75°C)

Electrical Connections
0.5 inch NPT with gasket seal

Keypad and Display

Can be used to access and change all setup parameters using four
membrane keys and 3-line display.

3-line, 16 character, backlit LCD display with large 1/2"
numerals for flow rate and two lines for engineering units,
totalizers, alarm status, velocity and percent of range.

Isolation
Galvanic separation to 50VDC between analog, pulse/alarm, and
earth/ground.

Electrical Safety
Meets ANSI/ISA-S82.10-1988 and S82.03-1988.

Power Supply

Universal switch mode.

AC: 8510265V 45 to 400 Hz at 20VA max. or DC: 11 to 40V
at 20VA max. AC or DC must be specified at time of
ordering.

Vibration Specification
Meets BS2011: Part 2.1Fc: 1983

Internal Totalizer
9-digit totalizer. Can be programmed to reset via external input or
the keypad. Reset from keypad can be password protected.

Test Mode and Output Circuit Loop Verification
After transmitter has been programmed, operation of the test
mode will drive all outputs to programmed value, providing a
total system test.

Ordering Information

Multi-Mag™ flowmeter includes modified NEMA 4X/IP65
(separate termination and electronics compartment) glass filled
polypropylene electronics enclosure with polycarbonate window,
electromagnetic velocity sensor with 20' cable, 4 membrane keys
for configuring the transmitter, 3-line LCD backlit display with
one line of 5-1/2" numerals for flow rate indication and 2 lines
containing 16 characters for viewing engineering units, velocity,
totalizer, alarm status and flow rate expressed as a percent of full
scale, one flow proportional contact closure or frequency output,
one 4-20mA output of flow rate and one instruction manual.

Options include high temperature sensor, extended sensor cable
(maximum length 500", pole mounting kit, insertion tool, sun
shield, and additional instruction manuals.

Contact factory for sensor mounting hardware ordering
information,
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Model 285 Ordering Information

Spare parts list
Part Number

F1-AC, 500mm fuse for AC UNt .....vuveeeiieireerseiscenseessereessoressesssssessssessessessessssssessessensssenns 180002101
F1-DC, 3.15A fuse for DC UNt....cvveverrrevsssesesssssssencmssssssnssesessesssssssssssssssssssesenssssenesnennes 180002102
Option parts list
Part Number

Installation and OPeration ManUal ............e.eevuereecrvecsnrissssecessseseesseesessssssssssssssesssssssesssess 105004101
SENSOL INSEILION T00L...u..uuiiescrercrsserresrisnrinssessseesssssssssissssssssiossssssssessesssssessssasssssssssseseseeenne. 75031
Additional 1/2" NPT cable glands (.187/.250 O.D.) ...uucveuseereeeseersseeessesrsssssssseeseessssssnsesne. 92125
SUN SRIEIA ..vvuevrititnicisictticsceeesistis s st sas s ssssssessssessseesessasasssesssessesssssnes 0624B339001
POle MOUNLNG Kit o......ouiviisicrscrcrssrseneinssnsaessessesinessissssssssssssssensesssssssssesssssssssssssssssenns. 245000801
Sensor cable (Specify Iength UP 10 300).....cueruemrnrvnerneresenesesseesesssesnsssssssssssessssessssssessosssesses 36001
High temperature SEIISOT cuuiturtresseissssissusstssisssssssstscssn s rssssssssns s s bbb st bt npans SPECIAL
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Model 285 Ordering Information

Table of Decimal Equivalents

1/8 125
1/4 25
3/8 375
1/2 S

5/8 .625
3/4 75
7/8 875

" Table of Conversions

Centimeters 0.3937 Inches
Centimeters 0.03281 Feet

Inches 254 Millimeters
Feet 30.48 Centimeters
Sq. Ft. 144.0 Sq. In

Sq. In 0.006944 Sq. Ft.
Cu.In 0.0005787 Cu. Ft.

Cu. Ft, 7.481 Gallons

Cu. Ft. 1728.0 Cu.In

Cu. Ft. 0.02832 Cu. Meters
Cu. Ft. 28.32 Liters

Cu. Meters 35.31 Cu. Ft.

Cu. Meters 264.2 Gallons

US Gallons 3,785 Liters

US Gallons 0.1337 Cu, Ft.

US Gallons 0.003785 Cu. Meters
US Gallons .8326748 Imperial Gallons
Liters 0.2642 Gallons

°F =(°Cx 9/5) + 32 °C=(°F-32)x 5/9
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Index

Pipe valve, 7

Power hookup, 24

Power supply, 16, 39, 52
Profiling insertion tool, 10

Rapid reset/escape, 28
Real-time data, 35
Repair

returning the unit for, 56
Restraining rods, 11

Safety equipment, iv
Security code, 31
Security level, 35
Sensor
aligning, 8, 13
cable, 18
connections, 16
disassembling, 13
load, 10, 11
locating, 4, 5, 43
parts diagram, 6
serial number, 16

Set screw, 11, 13
Skewed profile, 43
Spare parts, 54
Spring housing, 13
Submersion, 15
Sun shield, 15

Tension indicator, 13
Test mode, 31, 39, 41
Top plate
attaching, 13
Transmitter
connections, 18

User information
viewing, 30

Velocity
hot/cold spots, 43
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