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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
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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
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25 =
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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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