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SECTION 00835

CONSENT OF SURETY TO FINAL PAYMENT

To: (Owner)
From: (Contractor)
CONTRACT TITLE:

BOND NUMBER:

In accordance with the provisions of the Contract between the Owner and the Contractor as

indicated above, the (Surety Company) on
the bond of the Contractor hereby approves of the final payment to the Contractor, and agrees that
final payment to the Contractor shall not relieve the Surety

Company of any of its obligations to the Owner as set forth in the said Surety Company’s Bond.

IN WITNESS WHEREOF, the Surety Company has hereunto set its hand this day
of , 20

Surety Company Name

Signature of Authorized Representative

Attest: (Seal) Printed Name and Title

Note: Power of Attorney should be attached in instances where same applies.

END OF SECTION
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SECTION 00836

CONTRACTOR'S AFFIDAVIT

STATE OF
COUNTY OF

Before me, the undersigned, a

(Notary Public, Justice of Peace, Alderman)

in and for said County and State personally appeared,

(Individual, Partner or duly

who being duly sworn according to law

(Authorized Representative of Corporate Contractor)

deposes and says that the cost of all the Work, and outstanding claims and indebtedness of
whatever nature arising out of the performance of the contract between

(Owner)
and of
(Contractor)
dated for the construction of the
(Agreement Date) (Project)

and necessary

appurtenant installations have been paid in full.

(Individual, Partner, or duly authorized
representative of corporate contractor)

Sworn to and subscribed before me
This day of , 20

END OF SECTION
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SECTION 00837

CONTRACTOR'S RELEASE

KNOW ALL MEN BY THESE PRESENTS that

(Contractor)
of , County of and State of
do hereby acknowledge that has this day had, and received of
(Contractor)
and from the sum of One Dollar and other valuable considerations in

(Owner)
full and complete satisfaction and payment of all sums of money owed, payable and belonging to
by any means whatsoever, for on account of a Contract

(Contractor)
Agreement between and
(Owner) (Contractor)

dated for
(Agreement Date) (Project)

NOW, THEREFORE, the said

(Contractor)

(for myself, my heirs, executors and administrators) (for itself, its successors and assigns)

do/does, by these presents remise, release, quit-claim and forever discharge

(Owner)
, of and from all claims and demands, arising from or in connection

with the said contract dated , and of and from all, and all manner of action

(Agreement Date)
and actions, cause and causes of action and actions, suits, debts, dues, duties, sum and sums of
money, accounts, reckonings, bonds, bills, specialties, covenants, contracts, agreements,
promises, variances, damages, judgments, extents, executions, claims and demand, whatsoever in
law or equity, or otherwise, against its successors and assigns, which (1,

(Owner)
my heirs, executors, or administrators) (it, its successors and assigns) ever had, now have or
which (I, my heirs, executors, or administrators) (it, its successors and assigns) hereafter can,
shall or may have, for, upon or by reason of any matter, cause, or thing whatsoever; from the
beginning of recorded time to the date of these presents.
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CONTRACTOR'S RELEASE
IN WITNESS WHEREOF,
(Contractor)
has caused these presents to be duly executed this day of 20
Signed, Sealed and Delivered in the presence of:
(seal)

(Individual -Contractor)

(seal)
(Partnership - Contractor)
By (seal)
(Partner)
Attested:
(Corporation)
By
(Secretary) (President or Vice President)
(Corp. Seal)

END OF SECTION
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EJCDCE=
( : ( e SECTION 00838
CERTIFICATE OF SUBSTANTIAL COMPLETION
Owner: Owner's Contract No.:
Contractor: Contractor’s Project No.:
Engineer: Engineer's Project No.:
Project: Contract Name:

This [preliminary] [final] Certificate of Substantial Completion applies to:

|:| All Work |:| The following specified portions of the Work:

Date of Substantial Completion

The Work to which this Certificate applies has been inspected by authorized representatives of Owner, Contractor, and
Engineer, and found to be substantially complete. The Date of Substantial Completion of the Work or portion thereof
designated above is hereby established, subject to the provisions of the Contract pertaining to Substantial Completion.
The date of Substantial Completion in the final Certificate of Substantial Completion marks the commencement of the
contractual correction period and applicable warranties required by the Contract.

A punch list of items to be completed or corrected is attached to this Certificate. This list may not be all-inclusive, and
the failure to include any items on such list does not alter the responsibility of the Contractor to complete all Work in
accordance with the Contract.

The responsibilities between Owner and Contractor for security, operation, safety, maintenance, heat, utilities,
insurance, and warranties upon Owner's use or occupancy of the Work shall be as provided in the Contract, except as
amended as follows: [Note: Amendments of contractual responsibilities recorded in this Certificate should be the product
of mutual agreement of Owner and Contractor; see Paragraph 15.03.D of the General Conditions.]

Amendments to Owner's
responsibilities: [ ] None

[ ]As follows

Amendments to
Contractor's responsibilities: [ ] None

[]As follows:
The following documents are attached to and made a part of this Certificate: [punch list; others]

This Certificate does not constitute an acceptance of Work not in accordance with the Contract Documents, nor is it a
release of Contractor's obligation to complete the Work in accordance with the Contract.

EXECUTED BY ENGINEER: RECEIVED: RECEIVED:
By: By: By:
(Authorized signature) Owner (Authorized Signature) Contractor (Authorized Signature)
Title: Title: Title:
Date: Date: Date:

EJCDC’ C-625, Certificate of Substantial Completion.
Prepared and published 2013 by the Engineers Joint Contract Documents Committee.
Pagelof1
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SECTION 00839

WAIVER OF LIEN - MATERIALS AND LABOR

STATE OF
COUNTY OF
To: (Owner)

WHEREAS, (the undersigned)
have been employed by (Contractor)
on the (Project Name) to furnish the following:

(description of material and services).

NOW THEREFORE, the undersigned, for good and valuable considerations do hereby
waive and release any and all lien, or right of lien, or claim to lien on said above project and
premises under the Law, in relation to Mechanics' Liens Law, on account of labor and materials,
or both, furnished by the undersigned to or on account of the said contract for the said project
and premises only so far as that portion of work which has been included in our requisition dated
and all prior requisitions.

THIS WAIVER AND RELEASE is being made to the undersigned in the amount of

$ which sum the undersigned certifies to be the balance due the
undersigned for all labor, materials or both, furnished by the undersigned to or on account of the
said contract as included on his requisition dated

GIVEN UNDER our hand and seal, this day of , 20

By:

Manufacturer, Supplier or Subcontractor Name

Signature of Authorized Representative

Printed Name and Title

END OF SECTION
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SECTION 00840

CERTIFICATE OF FINAL COMPLETION

Owner: Owner's Contract No.:
Contractor: Contractor’s Project No.:
Engineer: Engineer's Project No.:
Project: Contract Name:

The Work to which this Certificate applies has been inspected by authorized representatives of Owner, Contractor,
Engineer and Agency, the punch list has been completed and the Work of the Contract is hereby declared to be
Complete in accordance with the Contract Documents on the date noted below.

Date of Final Completion

This Certificate does not constitute an acceptance of any Work not in accordance with the Contract Documents nor is it
a release of the Contractor’s obligation to complete the Work in accordance with the Contract Documents. The
Warranty for all Work completed subsequent to the date of Substantial Completion expires one year from the date of
the date specified above.

Executed by Engineer on [date]

By:

Accepted by Contractor on [date]
By:

Accepted by Owner on [date]
By:

Accepted by Agency on [date]
By:

20950A






EJCDC=

SECTION 00841

WORK CHANGE DIRECTIVE

00841-1

Date of Issuance:
Owner:
Contractor:
Engineer:

Project:

Description:

Purpose for Work Change Directive:

Contract Price  §

Approved by Funding Agency (if applicable)

By:
Title:

Contract Time days
Basis of estimated change in Contract Price:
|:| Lump Sum
[] Cost of the Work
RECOMMENDED:
By: By:
Engineer (Authorized Signature)
Title: Title:
Date: Date:

Work Change Directive No.

Effective Date:

Owner’s Contract No.:
Contractor’s Project No.:
Engineer's Project No.:

Contract Name:

Contractor is directed to proceed promptly with the following change(s):

Attachments: [List documents supporting change]

Directive to proceed promptly with the Work described herein, prior to agreeing to changes on Contract Price and
Contract Time, is issued due to: [check one or both of the following]

[ ]Non-agreement on pricing of proposed change.

[ ] Necessity to proceed for schedule or other Project reasons.
Estimated Change in Contract Price and Contract Times (non-binding, preliminary):

[increase] [decrease].
[increase] [decrease].

|:| Unit Price
|:| Other
AUTHORIZED BY: RECEIVED:
By:
Owner (Authorized Signature)
Title:
Date:

Date:

Contractor (Authorized Signature)

EJCDC’® C-940, Work Change Directive.

Prepared and published 2013 by the Engineers Joint Contract Documents Committee.

Pagelof1
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00842-1

SECTION 00842

CHANGE ORDER

Change Order No.

Date of Issuance:

Owner:
Contractor:
Engineer:
Project:

Effective Date:

Owner's Contract No.:
Contractor’s Project No.:
Engineer's Project No.:
Contract Name:

The Contract is modified as follows upon execution of this Change Order:

Description:

Attachments: [List documents supporting change]

CHANGE IN CONTRACT PRICE

Original Contract Price:

$

CHANGE IN CONTRACT TIMES
[note changes in Milestones if applicable]
Original Contract Times:
Substantial Completion:

Ready for Final Payment:

days or dates

[Increase] [Decrease] from previously approved Change
Orders No. __ toNo. __:

$

[Increase] [Decrease] from previously approved Change
OrdersNo. __ toNo. __ :
Substantial Completion:

Ready for Final Payment:

days

Contract Price prior to this Change Order:

$

Contract Times prior to this Change Order:
Substantial Completion:

Ready for Final Payment:

days or dates

[Increase] [Decrease] of this Change Order:

s

[Increase] [Decrease] of this Change Order:
Substantial Completion:

Ready for Final Payment:

days or dates

Contract Price incorporating this Change Order:

Contract Times with all approved Change Orders:
Substantial Completion:

S Ready for Final Payment:
days or dates
RECOMMENDED: ACCEPTED: ACCEPTED:
By: By: By:
Engineer (if required) Owner (Authorized Signature) Contractor (Authorized Signature)
Title: Title Title
Date: Date Date

Approved by Funding Agency (if applicable)
By:

Date:

Title:

EJCDC® C-941, Change Order.
Prepared and published 2013 by the Engineers Joint Contract Documents Committee.
Pagelof1
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Contractor's Application for Payment No.|

ENGINEERS JOINT CONTRACT Application Application Date:
DOCUMENTS COMMITTEE .

Period:
To From (Contractor): Via (Engineer):
(Owner):
Project: Contract:

Owner's Contract No.:

Contractor's Project No.:

Engineer's Project No.:

Application For Payment

Change Order Summary
Approved Change Orders
Number Additions Deductions
TOTALS
NET CHANGE BY
CHANGE ORDERS

Contractor's Certification

The undersigned Contractor certifies, to the best of its knowledge, the following:

(1) All previous progress payments received from Owner on account of Work done
under the Contract have been applied on account to discharge Contractor's legitimate
obligations incurred in connection with the Work covered by prior Applications for
Payment;

(2) Title to all Work, materials and equipment incorporated in said Work, or otherwise
listed in or covered by this Application for Payment, will pass to Owner at time of
payment free and clear of all Liens, security interests, and encumbrances (except such
as are covered by a bond acceptable to Owner indemnifying Owner against any such
Liens, security interest, or encumbrances); and

(3) Al the Work covered by this Application for Payment is in accordance with the
Contract Documents and is not defective.

Contractor Signature

By: Date:

. ORIGINAL CONTRACT PRICE
. Net change by Change Orders.

. Current Contract Price (Line 1 +2)

. TOTAL COMPLETED AND STORED TO DATE

(Column F total on Progress Estimates)

. RETAINAGE:
a.
b.

c. Total Retainage (Line 5.a + Line 5.b)
. AMOUNT ELIGIBLE TO DATE (Line 4 - Line 5.c

X Work Completed..........
X Stored Material

. LESS PREVIOUS PAYMENTS (Line 6 from prior Application).........

. AMOUNT DUE THIS APPLICATION

. BALANCE TO FINISH, PLUS RETAINAGE

(Column G total on Progress Estimates + Line 5.c above)..........ccccceuuuee.

Payment of:

is recommended by:

Payment of:

is approved by:

Approved by:

(Line 8 or other - attach explanation of the other amount)

(Engineer)

(Date)

(Line 8 or other - attach explanation of the other amount)

(Owner)

(Date)

Funding or Financing Entity (if applicable)

EJCDC® C-620 Contractor's Application for Payment
© 2013 National Society of Professional Engineers for EJCDC. All rights reserved.
Page 1 of 4

(Date)




Progress Estimate - Lump Sum Work Contractor's Application

For (Contract): Application Number:

Application Date:

Application Period:
Work Completed E F G
A B C D Materials Presently Total Completed % Balance to Finish
. 0
Specification Section s From Previous Application . . Stored (not in C or D) and Stored to Date £/B (B-F)
No. Description Scheduled Value ($) (C+D) This Period (C+D+E) ( )

Totals

EJCDC® C-620 Contractor's Application for Payment
© 2013 National Society of Professional Engineers for EJCDC. All rights reserved.
Page 2 of 4




Progress Estimate - Unit Price Work Contractor's Application

For (Contract): Application Number:
Application Period: Application Date:
A B C D E F
ftem Contract Information Estimated | Value of Work . Total Completed _
It Total Val Quantity Installed to Materials Presently and Stored to Date % Balance to Finish
. - em ; - otal Value :
Stored (notin C F/B B-F
Bid Item No. Description Quantity Units | Unit Price of ltem (5) Installed Date ( ) D+E) (F/B) (B-F)

Totals

EJCDC® C-620 Contractor's Application for Payment
© 2013 National Society of Professional Engineers for EJCDC. All rights reserved.
Page 3 of 4



Stored Material Summary

Contractor's Application

For (Contract):

Application Number:

Application Period:

Application Date:

A B C D E
Bid Submittal No. Stored Previously
Item Su;_)pller (\.N.'m . Stora_ge Description of Materials or Equipment Stored !Date Placed Amount Ar_nount Stored
No. Invoice No. | Specification Location into Storage ©) this Month ($)
) Section No.) (Month/Year)

F G
Subtotal Amount -
Completed and Incorporated in Work Materials Remaining
Stored to Date | Date (Month/[  Amount in Storage ($)
(D +E) Year) $) (D+E-F)

Totals

EJCDC® C-620 Contractor's Application for Payment
© 2013 National Society of Professional Engineers for EXCDC. All rights reserved.

Page 4 of 4




01010A-1

SECTION 01010A

SUMMARY OF WORK

PART 1 - GENERAL

1.1 DESCRIPTION

A. Work Included: The proposed work under this Contract includes the following at The
Mattabassett District Water Pollution Control Facility at 245 Main Street in
Cromwell, Connecticut:

1.

(98]

Construction of:

a. New automatic scum skimmer system for all 3 bays of the Primary
Sedimentation Basin No.1.

b. Removal and reinstallation of roll up doors, fascia and flashing for
Sedimentation Basin No. 1 for installation of new fall protection
connection hooks.

c. Removal and installation of new pipe sleeves between bay walls in
Sedimentation basin No. 1

d. Equipment systems, instrumentation, control and electrical systems, as
indicated on the Drawings.

e.  Other appurtenances as shown on the Drawings and specified herein.

Demolition of:

a. 16-inch diameter scum tubes and manual actuators in all three bays of
Sedimentation Basin No.1.

Remove and/or relocate equipment as indicated on the Drawings.

SI/AESS Programming Services, as defined in Division 13 and contract

drawings, will be provided by NIC Systems Inc. Cromwell, CT under Bid Item

No.2.

B. Related Work Specified Elsewhere:

1.
2.
3.

Coordination: Section 01050

Construction Schedules: Section 01310.

Quality Coordination Meetings: Various sections of the Specifications,
including those outlined below.

a.  Pre-Startup Meeting (Section 01800)

b.  Pre-Instrumentation Meeting (Section 13410)

c.  Pre-Electrical Meeting (Section 16010)

C. Removals, Relocations and Rearrangements

1.

Examine the existing site for the work of all trades which will influence the cost
of the work under the bid. This work shall include removals, relocations and
rearrangements which may interfere with, disturb or complicate the
performance of the work under the bid involving systems, equipment and
related service lines, which shall continue to be utilized as part of the finished
project. The Contractor is responsible for all coordination in this regard.

Provide in the bid a sufficient amount to include all removals, relocations,
rearrangements and reconnections herein specified, necessary or required to

20950A
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SUMMARY OF WORK

provide approved operation and coordination of the combined new and existing
systems and equipment.

PART 2 - PRODUCTS

Not Applicable.

PART 3 - EXECUTION

3.1 MAINTAIN EXISTING WORKS

A. Existing Operations:

1.

The existing WWTF provides influent pumping, mechanical fine screening,
primary treatment, secondary treatment and disinfection of wastewater. Sludge
is presently thickened and dewatered and incinerated onsite.

Typical raw sewerage influent flows to the WWTF are as follows:

a.  Minimum: 10.00-mgd;

b.  Annual Average: 35.00-mgd;

c. Maximum Month: 55.0-mgd;

d. Peak Hour: 110.0-mgd

e. Contractor shall be required to convey the entire range of influent flows
for the duration of the project.

f.  Sedimentation Basin No. 1 and 2 are in operation through <55 MGD of

flows; when flows exceed >55 MGD, three sedimentation basins are used.
During high wet weather conditions owner will require all four basins with
Sedimentation Basin 3 and 4 being used for chemical enhanced primary
treatment. Contractor shall remove all tools/equipment etc. in Basin 1 and
2 during high wet weather events to convey the entire range of influent
flows for the duration of the project.

g. Based on Contractor’s request and dry weather conditions (< 55 MGD)
Owner will consider bypassing plant flow to Basins 3 and 4 for work to
be completed in Basin No.1 and portions of Basin No.2.

B. Routine laboratory analyses are performed in conjunction with treatment.
Treatment plant maintenance equipment and vehicles are stored on the premises.

1.

Utilities include municipal water, electric power, telephone and fuel oil.

C. Maintain Treatment:

1.

State and federal regulations require that at all times during construction work
under this contract, the treatment facility remain operational (i.e. provide
secondary treatment as well as sludge handling, dewatering and disposal)
throughout construction, until such time as the new facilities are accepted and
on-line.

The Contractor shall provide, maintain and operate all temporary facilities such
as dams, pumping equipment, conduits, and all other labor and equipment
necessary to intercept the sewage, sludge and supernatant flow before it reaches
the points where it would interfere with the work, and carry it past the work
such that essential treatment processes remain operational and effective.

20950A
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SUMMARY OF WORK

3. The Contractor's operations shall not hinder the delivery, storage and use of
materials and supplies, nor hinder staff duties, nor disrupt utility service.

4. The Owner must have access to the existing plant and equipment at all times
unless a specific exception is granted by the Owner.

Minimize Interference

1. The Contractor shall at all times conduct their operations so as to interfere as
little as possible with existing works. The Contractor shall develop a program,
in cooperation with the Owner, Engineer, and interested officials, which shall
provide for the construction and putting into service of the new works in the
most orderly manner possible. This program shall be adhered to except as
deviations therefrom are expressly permitted.

2. Work of connecting with, cutting into, and reconstructing existing pipes or
structures shall be planned to interfere with the operation of the existing
facilities for the shortest possible time and when the demands on the facilities
best permit such interference. It may be necessary to work outside of normal
working hours to minimize interference. Before starting work which will
interfere with the operation of existing facilities, the Contractor shall do all
possible preparatory work and shall see that all tools, materials, and equipment
are made ready and at hand.

3. Any demolition of existing concrete, ductwork or equipment in the Grease
Control Building and Primary pipe Tunnel shall require the Contractor to keep
dust from entering the rest of the building. Contractor shall provide temporary
measures as required to control the exposure of dust to the treatment plant
personnel and the remainder of the facility. The Contractor shall provide for
continuous safe passage around work for treatment facility personnel.

4.  The Contractor shall not use the Owner’s bathrooms or kitchen facilities.

5. The Contractor shall limit their personnel to the proposed work areas and limits
of work.

6.  The Contractor shall limit parking of workers and subcontractors inside the
Facility. On-site speed limit is 10 MPH.

3.2 CONSTRUCTION SEQUENCE

A.

Construction of the proposed skimmer system will disrupt the existing treatment
facility structures and operations. To maintain treatment and to minimize disruption,
the construction must be divided into phases or sequenced appropriately. The
construction sequence phases and dates must allow the facility to maintain treatment
as specified in paragraph 3.1,A and B. Refer to paragraph 3.1,B,5. The Contractor
may deviate from this construction sequencing as outlined in paragraph 3.2,C.

The Contractor shall submit to the Engineer for review and acceptance a complete
schedule of their proposed sequence of construction operations prior to commencing
any work. This schedule shall include the Contractor's plans for doing the work. The
sequencing plan and schedule shall clearly identify critical timeframes for taking
facilities offline and for placing facilities into service, including sufficient time
required for new equipment and/or processes to be tested and proven reliable before
proceeding to the next item. This reliability testing is above and beyond any specified
demonstration and site acceptance testing.

The Contractor shall submit to the Engineer a written request to deviate from the

20950A
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SUMMARY OF WORK

above sequence with adequate supporting information to demonstrate to the Engineer
that the continuity and degree of treatment will not be adversely affected.

The Contractor shall include the cost of all temporary facilities required to maintain
treatment during the construction period in their lump-sum bid price. The cost shall
include the cost for all labor, tools, equipment and materials necessary.

It shall be recognized that certain interruptions of, and disruptions to, the treatment
processes and present plant operations will be required to complete the work of this
Contract. Scheduled interruptions requiring interruption or bypassing of treatment
process shall be kept to a minimum frequency and duration. Such interruptions shall
be coordinated by the Contractor and the Owner using the Contractor’s proposed
work schedule, but shall not affect the facilities ability to maintain treatment as
described above.

The Contractor shall notify the Owner a minimum of seven (7) days in advance of
any work which may affect or disrupt the operation of the existing facilities and two
(2) calendar weeks in advance of removing tanks from service. Once the interruption
occurs the Contractor must maintain a workforce on-site to complete the work in the
agreed upon time.

Any work by the Contractor which requires the mechanical or electrical isolation of
an existing piece of equipment, process or system shall be coordinated with the
Engineer. Any and all isolation of electrical or mechanical equipment or process shall
be accomplished in strict accordance with applicable codes and standards and the
stricter of the Contractor's or Owner’s lock-out/tag-out procedures.

The Contractor shall have all materials and equipment on-site, and shall receive the
Owner's approval, prior to initiating work which requires any part of the existing
wastewater treatment plant to be off-line.

Limited down-time of certain existing process units is specified in this specification.
Should the Contractor fail to complete the Work within the down-time specified and
should the Owner incur any actual costs directly or indirectly as a result thereof that
would otherwise not have incurred had the Contractor successfully completed the
Work within the specified down-time, the Contractor agrees to pay the Owner such
actual incurred costs. Such costs may include, but not be limited to, Owner's actual
costs of any additional maintenance and operations labor, material, equipment, and
chemical costs, or any other related actual costs incurred in order for the Owner to
keep the existing plant in normal operating condition.

The Contractor shall allow in the Bid reasonable time to accommodate operations at
the existing wastewater treatment plant, including the need for the Owner to respond
to emergencies. The Contractor shall not be eligible for additional compensation due
to interruptions of the Contractor's schedule, in order for the Owner to respond to
routine conditions.

END OF SECTION
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SECTION 01045

CUTTING, CORING AND PATCHING

PART 1 - GENERAL

1.1 DESCRIPTION

A.

Work Included - This section establishes general requirements pertaining to cutting,

excavating, coring, fitting, and patching of the Work required to:

1.  Make alterations to existing structures.

2. Make the parts fit properly.

3. Replace work not conforming to requirements of the Contract Documents.

4.  Contractor is responsible for all cutting, coring, and rough and finish patching.
Contractor shall coordinate the work of any and all subcontracting trades
performing the work.

5. Contractor is responsible for reviewing with the Owner and Engineer and
receiving permission to proceed prior to cutting and coring and patching.

Related Work Specified Elsewhere:

1. Pipe Sleeves and Seals are specified in Section 15092.

Quality Assurance:

1. Perform all cutting, coring and patching in strict accordance with pertinent
requirements of these Specifications, and in the event no such requirements
are determined, in conformance with the Engineer's written direction.

Submittals:In accordance with the requirements specified in Section 01340. Provide
the following information at least 30 days prior to cutting or coring:

a. Identification and qualifications of cutting/coring subcontractor(s)
including: company name, business address contact information, or if by
Contractor, indicated as such.

b. Key plan and schedule of cuts/cores indicating the: location of the
cut/core, size (i.e., wall, floor, roof, etc.), equipment to be used and
identification of any potential obstructions or embedded conduits and
wiring.

2. Request for the Engineer's consent to proceed:

a.  Prior to cutting which affects structural safety, submit written request to
the Engineer for permission to proceed with cutting.

b.  Should conditions of the work, or schedule, indicate a required change of
materials or methods for cutting and patching, Contractor shall notify the
Engineer and secure written permission prior to proceeding.

PART 2 - PRODUCTS

2.1  MATERIALS
A. Materials for replacement of work shall be equal to those of adjacent construction

B.

and shall comply with the pertinent sections of these Specifications.
Concrete and grout for rough patching shall be as specified in Divisions 3 and 4.
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PART 3 - EXECUTION

3.1

3.2

33

CONDITIONS
A. Inspection:
1. Inspect existing conditions, including elements subject to movement or
damage during cutting, excavating, coring, backfilling, and patching.
2. After uncovering the work, inspect conditions affecting installation of new
work.
B. Discrepancies:
1. If uncovered conditions are not as anticipated, immediately notify the
Engineer and secure needed directions.
2. Do not proceed in areas of discrepancy until all such discrepancies have been
fully resolved.

PREPARATION PRIOR TO CUTTING AND CORING

A. Provide all required protection including, but not necessarily limited to, shoring,
bracing and support to maintain structural integrity of the work.

B. Al cutting and coring shall be performed in such a manner as to limit the extent of
patching.

C. All holes cut through concrete and masonry walls or slabs shall be core drilled
unless otherwise approved. No structural members shall be cut without approval of
the Engineer and all such cutting shall be done in a manner directed by Engineer.
No holes may be drilled in beams or other structural members without obtaining
prior approval. All work shall be performed by mechanics skilled in this type of
work.

D. Ifholes are cored through floor slabs they shall be drilled from below.

E. The Contractor shall determine from Owner’s information, logical deduction and
field testing if there are embedded electrical conduits, wiring or piping in the coring
locations and shall readjust locations if possible to avoid coring through them. If
concealed embedded conduit and piping are damaged, or severed, the coring
contractor shall immediately notify the Contractor, Owner and Engineer to
determine impact of the damage and develop and implement a plan to repair the
damage and reactive the lines.

F. If embedded concealed conduit, wiring or pipe is damaged or severed and all
reasonable steps were taken by the Contractor to identify embedded items, and
alternate routing was investigated, the repair work will be compensated by the
Owner through a Change Order. If it was reasonable to expect an embedded item
could have been present at the location, the Contractor shall repair at no additional
cost to the Owner.

CORING

A. Coring shall be performed with an approved non-impact rotary tool with diamond
core drills. Size of holes shall be suitable for pipe, conduit, sleeves, equipment or
mechanical seals to be installed.

B. All equipment shall conform to OSHA standards and specifications pertaining to
plugs, noise and fume pollution, wiring and maintenance.

C. Provide protection for existing equipment, utilities and critical areas against water or
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other damage caused by drilling operation.

Slurry or tailings resulting from coring operations shall be vacuumed or otherwise
removed from the area following drilling. Slurry or tailings shall not be allowed to
enter floor drains.

Work area (e.g., adjacent walls, floors, ceilings, pipes, conduits, etc.) shall be
cleaned to remove splash residues from coring operation.

CUTTING

A.

B.
C.

G.

Cutting shall be performed with a concrete wall saw and diamond saw blades of
proper size.

Provide for control of slurry generated by sawing operation on both sides of wall.
When cutting a reinforced concrete wall, the cutting shall be done so as not to
damage bond between the concrete and reinforcing steel left in structure. Cut shall
be made so that steel neither protrudes nor is recessed from face of the cut.
Adequate bracing of area to be cut shall be installed prior to start of cutting. Check
area during sawing operations for partial cracking and provide additional bracing as
required to prevent a partial release of cut area during sawing operations.

Provide equipment of adequate size to remove cut panel.

Slurry or tailings resulting from cutting operations shall be vacuumed or otherwise
removed from the area following drilling. Slurry or tailings shall not be allowed to
enter floor drains.

Work area (e.g., adjacent walls, floors, ceilings, pipes, conduits, etc.) shall be
cleaned to remove splash residues from cutting operation.

PERFORMANCE

A.

Perform all required excavating and backfilling as required under pertinent sections
of these specifications. Perform cutting, coring and demolition by methods which
will prevent damage to other portions of the work and will provide proper surfaces
to receive installation of repair and/or new work. Perform fitting and adjustment of
products to provide finished installation complying with the specified tolerances and
finishes.

Coring or cutting which exposes cut surfaces of reinforcing steel or structural steel
shall be coated. Coating shall be 10 mil (dry film thickness) applied in two 5 mil
(dry film thickness) coats of a single component moisture cured coal tar urethane or
two part coal tar epoxy corrosion barrier. Alternately the exposed steel can be cut
back two inches from the surface and a non-shrink grout applied over the steel flush
to the concrete core or cut surface.

Rough patching shall be such as to bring the cut or cored area flush with existing
construction unless otherwise shown.

Finish patching shall match existing surfaces as approved.

END OF SECTION
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SECTION 01050

COORDINATION

PART 1 - GENERAL

1.1

1.2

DESCRIPTION

A.

Contractor is required to work in close proximity to Owner's existing facilities. The
Contractor, under this Contract, will be responsible for coordinating construction
activities with Owner to ensure that services, facilities, and safe working conditions
are maintained.

Other Construction Contractors will be interfacing with this Contract and working
within the work area and in the vicinity of this Contract. The Contractor, under this
contract, shall act as Construction Coordinator and shall coordinate construction
activities with other Contractors working for Owner.

Any damage to existing structures, equipment and property, accepted equipment or
structures, and property or work in progress by others; as a result of the Contractor's
or their subcontractor's operations shall be made good by the Contractor at no
additional cost to the Owner.

Sedimentation Basin No. 1 and 2 are in operation through <55 MGD of flows; when
flows exceed >55 MGD, three sedimentation basins are used. During high wet
weather conditions owner will require all four basins with Sedimentation Basin 3 and
4 being used for chemical enhanced primary treatment. Contractor shall remove all
tools/equipment etc. in Basin 1 and 2 during high wet weather events to convey the
entire range of influent flows for the duration of the project.

Based on Contractor’s request and dry weather conditions (< 55 MGD) Owner will
consider bypassing plant flow to Basins 3 and 4 for work to be completed in Basin
No.1 and portions of Basin No.2.

COORDINATION WITH OTHERS

A.

The Contractor shall provide the Owner & Engineer with a construction schedule
indicating the times to perform the work required. The Contractor shall update the
schedule when required and give the facility one week notice before the start of any
work. The Contractor shall provide the facility personnel enough time to obtain
materials and perform the work required of them. The Contractor shall daily
communicate with the Engineer and Owner concerning updating the schedule, job
progress, delay or early starts that affect the treatment process, facility staffing, etc.
The Contractor shall be responsible for explicitly notifying all equipment suppliers,
electrical subcontractor, and the instrumentation supplier that they are required to
coordinate their work with the instrumentation supplier by providing operating
sequences, input/out specifications with wiring diagrams for all equipment, and that
they shall review and comment on each other’s shop drawings to ensure that all
interfaces are compatible.
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CONTRACTOR'S USE OF PREMISES

A.

T”

=

e

Contractor shall have use of the premises within the limits shown on the Drawings
and as defined below.
1.  Wastewater Treatment Facilities

a. Restricted access: A record of all personnel entering and exiting the site

shall be kept at all times. This includes all deliveries and activities after
hours.

Contractor work hours will be limited to 7:00AM to 3:30 PM, Monday through
Friday. Any work outside these hours will require permission of the Owner and
adequate notice.
Contractor shall maintain access and utilities to the Wastewater Treatment Facility
and all other adjacent facilities at all times. Whenever access is cut off in one
direction, an alternative route for accessing all equipment and tankage must be
maintained.
Contractor shall coordinate delivery schedules, site access, and other construction-
related activities with any other contractors that may be hired by the Owner during
the course of construction.
Contractor shall assume full responsibility for security of all of their, and their
subcontractors, materials and equipment stored on the site.
If directed by the Owner, Contractor shall move any stored items which interfere with
operations of Owner.
Obtain and pay for use of additional storage or work areas if needed to perform the
Work.
Contractor shall not have access to Owners lunch room, toilet or locker room facilities
at any time and shall provide all necessary facilities.
The General Contractor shall furnish, install, maintain and pay for adequate
temporary chemical type toilet accommodations, for all persons employed on the
work and located where approved by the Engineer. The accommodations shall be in
proper enclosures and in accordance with Municipal Ordinances and shall be
maintained in proper, safe and sanitary conditions and suitably heated when
requested. Relocate temporary toilet facilities as required to facilitate the
construction.

END OF SECTION
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SECTION 01150A

MEASUREMENT AND PAYMENT

PART 1 - GENERAL

1.1 DESCRIPTION

A.

For lump sum items, payment shall be made to the Contractor in accordance with an
accepted Progress Schedule and Schedule of Values on the basis of actual work
completed.

For unit-price items, payment shall be based on the actual amount of work accepted

and for the actual amount of materials in place, as shown by the final measurements.

1. All units of measurement shall be standard United States convention as applied
to the specific items of work by tradition and as interpreted by the Engineer.

2. At the end of each day's work, the Contractor's Superintendent or other
authorized representative of the Contractor shall determine the quantities of unit
price work accomplished and/or completed during the work day.

3.  These completed forms will provide the basis of the Engineer's monthly
quantity estimate upon which payment will be made. Items not appearing on
Progress Reports will not be included for payment. Items appearing on forms
not properly signed by the Contractor will not be included for payment.

4.  After the work is completed and before final payment is made there for, the
Engineer will make final measurements to determine the quantities of various
items of work accepted as the basis for final settlement.

1.2 SCOPE OF PAYMENT

A.

Payments to the Contractor will be made for the actual quantities of the Contract items
performed and accepted in accordance with the Contract Documents. Upon
completion of the construction, if these actual quantities show either an increase or
decrease from the quantities given in the Bid Form, the Contract unit prices will still
prevail.

The Contractor shall accept compensation, as herein provided, in full payment for
furnishing all materials, labor, tools, equipment, and incidentals necessary to the
completed work and for performing all work contemplated and embraced by the
Contract; also for all loss or damage arising from the nature of the Work, or from the
action of the elements, or from any unforeseen difficulties which may be encountered
during the prosecution of the Work and until its final acceptance by the Engineer, and
for all risks of every description connected with the prosecution of the work, except
as provided herein, also for all expenses incurred in consequence of the suspension of
the work as herein authorized.

The payment of any partial estimate or of any retained percentage except by and under
the approved final invoice, in no way shall affect the obligation of the Contractor to
repair or renew any defective parts of the construction or to be responsible for all
damage due to such defects.
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PAYMENT FOR INCREASED OR DECREASED QUANTITIES

A. When alterations in the quantities of work not requiring supplemental agreements, as
hereinbefore provided for, are ordered and performed, the Contractor shall accept
payment in full at the Contract price for the actual quantities of work done. No
allowance will be made for anticipated profits. Increased or decreased work involving
supplemental agreements will be paid for as stipulated in such agreements.

OMITTED ITEMS

A. Should any items contained in the bid form be found unnecessary for the proper
completion of the work contracted, the Engineer may eliminate such items from the
Contract, and such action shall in no way invalidate the Contract, and no allowance
will be made for items so eliminated in making final payment to the Contractor.

PARTIAL PAYMENTS
A. Partial payments shall be made monthly as the work progresses.

PAYMENT FOR MATERIAL DELIVERED

A. When requested by the Contractor and at the discretion of the Owner, payment may
be made for all or part of the value of acceptable, non-perishable materials and
equipment which are to be incorporated into bid items, have not been used, and have
been delivered to the construction site or placed in storage places acceptable to the
Owner. Payment shall be subject to the provisions of the General and Supplementary
Conditions.

B. No payment shall be made upon fuels, supplies, lumber, false work, or other
materials, or on temporary structures or other work of any kind which are not a
permanent part of the Contract.

FINAL PAYMENT

A. The Engineer will make, as soon as practicable after the entire completion of the
project, a final quantity invoice of the amount of the Work performed and the value
of such Work. Owner shall make final payments of the sum found due less retainages
subject to the provisions of the General and Supplementary Conditions.

INCIDENTAL WORK

A. Incidental work items for which separate payment is not made include (but are not
limited to) the following items:
1. Clearing, grubbing and stripping

2. Dust control

3.  Clean-up

4.  Erosion control

5. Loam, seeding, grading, liming, fertilization, mulching and watering

6.  Coordination with the Owner, Utilities and others, including related inspection
cost (refer to Section 01050)

7.  Traffic control plan and regulation

8.  Project Signs

9.  Routine flag person services

10. Project record documents
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Materials testing

Construction schedules, bonds, insurance, shop drawings, warranties,
guarantees, certifications, and other submittals required by the Contract
Documents

Maintenance of all existing sewers flows and repair of existing sewer pipes
Final cleaning of sewers, force mains and storm drains

Removal and disposal of existing sewer structures and pipe as and where
indicated in the Drawings

Temporary utilities for construction and to maintain existing service during
construction

Temporary utility services to buildings as required to maintain service during
construction

Quality assurance testing

Temporary construction and other facilities not to be permanently incorporated
into the Work necessary for construction sequencing and maintenance of
operations

Weather protection

Permits not otherwise paid for or provided by the Owner

Visits to the Project site or elsewhere by personnel or agents of the Contractor,
including manufacturer's representatives, as may be required

On-site and other facilities acceptable to Engineer for the storage of materials,
supplies and equipment to be incorporated into the Work

Facilities start-up services required by the Contract Documents
Mobilization/demobilization

Pipe markings

Pavement markings

Removal of existing pavement

Earthwork (except ledge)

Preconstruction photos and videos

Construction administration and insurance

1.9  DESCRIPTION OF PAY ITEMS

A,

B.

The following sections describe the measurement of and payment for the work to be
done under the respective items listed in the Bid Form.

Each unit or lump sum price stated in the Bid Form shall constitute full compensation,
as herein specified, for each item of the work completed.

Item No. 1: Primary Sedimentation Basin No.1 Scum Skimmer Upgrade:

A.

Method of Payment: Payment of the lump sum price for Item 1 shall be full
compensation for furnishing all labor, materials, tools, and equipment required and
for upgrading of the treatment facilities, complete as indicated on the Drawings and
as specified and all its' appurtenances in its entirety, except that work included for
payment under other items.
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Item No. 2: SI/AESS Scope of Work
A. Method of Measurement:
1. Cash Allowance for NIC to provide the scope of work included in Appendix A.
The allowance to be included and carried in the bid schedule.
B. Basis of Payment:
1. The payment shall cover the cost charged to the Contractor by the pre-selected
SI/AESS Services. The Owner has pre-selected and pre-negotiated the cost of
the control system services specified in Division 13 and contract drawings. A
cash allowance has been carried for SI/AESS Services from NIC Systems
Corporation, Cromwell, CT (see Appendix) . Payment of the cash allowance
shall be full compensation for establishing and paying fees to NIC for the work
performed in Division 13 and as indicated in the Drawings and as specified.
The Contractor shall note that all coordination costs shall be included in Bid
Item 1.
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SECTION 01200

PROJECT MEETINGS

PART 1 - GENERAL

1.1

1.2

1.3

DESCRIPTION

A. Work Included: To enable orderly review during progress of the work, and to provide
for systematic discussion of problems, the Engineer will conduct project meetings
throughout the construction period.

B. Related work described elsewhere:  The Contractor's relations with their
subcontractors and materials suppliers and discussions relative thereto, are the
Contractor's responsibility and are not part of project meetings content.

QUALITY ASSURANCE

A. Persons designated by the Contractor to attend and participate in the project meetings
shall have all required authority to commit the Contractor to solutions agreed upon in
the project meetings.

SUBMITTALS

A. Agenda items: To the maximum extent practicable, advise the Engineer at least 24
hours in advance of project meetings regarding all items to be added to the agenda.

B. Minutes: The Engineer will compile minutes of each project meeting and will furnish
a copy to the Contractor. The Contractor may make and distribute such other copies
as they wish.

PART 2 - PRODUCTS

(No products are required in this Section.)

PART 3 - EXECUTION

3.1

32

MEETING SCHEDULE

A. Except as noted below for Preconstruction Meeting, project meetings will be held
monthly. Coordinate as necessary to establish mutually acceptable schedule for
meetings.

MEETING LOCATION

A. Meetings will be held at the job site unless the Owner and/or Engineer determine that
virtual meetings are applicable and appropriate for any reason (e.g., COVID, Safety
and Health Plan, etc.).

1. If meetings are required by Owner/Engineer to be held virtually, Engineer will
host the meetings via Microsoft Teams. All required meeting attendees are
responsible for providing hardware necessary to view, share, be heard and hear
content of the meeting.
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33 PRECONSTRUCTION MEETING

A.

Preconstruction meeting will be scheduled within twenty days after the Effective Date

of the Agreement, but before the Contractor starts work at the site. Provide attendance

by authorized representatives of the Contractor and all major subcontractors. The

Engineer will advise other interested parties and request their attendance.

Minimum agenda: Distribute data on, and discuss:

1. Identification of key project personnel for Owner, Engineer, Contractor,
funding/regulatory Agencies.

2. Responsibilities of Owner, Engineer, Resident Project Representative,

Contractor.

Channels and procedures for communications.

Construction schedule, including sequence of critical work.

Easements, permits.

Contract Documents, including distribution of required copies of original

documents and revisions.

7. Processing of Shop Drawings and other data submitted to the Engineer for

review.

Processing of field decisions and Change Orders.

9. Rules and regulations governing performance of the Work, including
funding/regulatory Agency requirements.

10. Procedures for safety and first aid, security, quality control, housekeeping, and
other related matters.

kW
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34  PROJECT MEETINGS

A.

Attendance: To the maximum extent practicable, assign the same person or persons
to represent the Contractor at project meetings throughout progress of the Work. The
Superintendent shall attend. Subcontractors, materials suppliers, and others may be
invited to attend those project meetings in which their aspects of the Work are
involved.

Minimum agenda:

1.  Review, revise as necessary, and approved minutes of previous meeting.

2. Review progress of the Work since last meeting, including status of submittals
for approval.

Review schedule of work to be accomplished prior to next meeting.

Discuss monthly partial payment request.

Review status of change order requests and Work Directive Changes.

Identify problems which impede planned progress.

Develop corrective measures and procedures to regain planned schedule.
Complete other current business.

PN W

END OF SECTION
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SECTION 01310

CONSTRUCTION SCHEDULES — SHORT FORM

PART 1 - GENERAL

1.1 DESCRIPTION

A.

Work Included: Within ten (10) days after the effective date of the Agreement
between Owner and Contractor submit to the Engineer an estimated progress schedule
as specified herein.
Form of Schedules:
1. Narrative: Completely describe the construction methods to be employed.
2. Network Analysis System:
a.  Provide a separate horizontal schedule line for each trade or operation and
show concurrent and preceding activities.
b. Present in chronological order the beginning of each trade or operation
showing duration and float time.
c. Scale: Identify key dates and allow space for updating and revision.
3. Mathematical Analysis:
a. A mathematical analysis shall accompany the network diagram. A
computer printout will be acceptable.
b. Information shall be included on activity numbers, duration, early start,
late start, etc. and float times.
Content of Schedules:
1.  Provide complete sequence of construction by activity:
a.  Shop Drawings, Project Data and Samples:
1. Submittal dates.
ii.  Dates reviewed copies will be required.
b.  Decision dates for:
1. Products specified by allowances.
ii.  Selection of finishes.
c.  Estimated product procurement and delivery dates.
d. Dates for beginning and completion of each element of construction.
2. Identify work of separate phases and logically grouped activities.
Show the projected percentage of completion for each item of work as of the
first day of each month.
4.  Provide separate sub-schedules, if requested by the Engineer, showing
submittals, review times, procurement schedules, and delivery dates.
5. Schedule sheets shall be printed in color on 117x17” paper, unless a smaller
size paper is allowed by the Engineer.
Updating:
1. Show all changes occurring since previous submission.
2. Indicate progress of each activity, show completion dates.
3.  Include:
a.  Major changes in scope.
b.  Activities modified since previous updating.

(98]
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c. Revised projections due to changes.

d.  Other identifiable changes.
4.  Provide narrative report, including:

a. Discussion of problem areas, including current and anticipated delay
factors.
Corrective action taken or proposed.
Description of revisions that may affect schedules.
Description of activities to be performed in the next 6-week period.
Updated list of key shop drawings, project data and samples to be
submitted in the next 6-week period.

°opo o

1.2 SUBMITTALS
A. Submit updated schedules with each progress payment request.
B.  Submit 4 copies of initial and updated schedules to the Engineer.

END OF SECTION
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SECTION 01320

SAFETY AND HEALTH PLAN

PART I - GENERAL

1.1

DESCRIPTION

A.  Work Included:

1.

The Contractor shall be solely responsible for initiating, maintaining and
supervising all safety precautions and programs in connection with the work, as
outlined herein and in the General and Special Conditions of the Contract
Documents. Within 10 days after the effective date of the Agreement between
Owner and Contractor, submit to the Engineer a Safety and Health Plan as
specified herein. Refer to submittals section below.

Contractor shall comply with all applicable Laws and Regulations related to the
safety of persons or property, or for the protection of persons or property from
damage, injury, illness, or loss; and shall erect and maintain all necessary
safeguards for such safety and protection.

Contractor shall designate a qualified and experienced safety representative
(OSHA defined "Competent Person") at the site whose duties and
responsibilities shall be the prevention of accidents and maintaining and
supervising of safety precautions and programs, including a "Job Hazards
Analysis".

The Contractor shall be solely responsible to provide all labor, equipment, and
utilities sufficient to ensure no construction noise, particulates, or odors, are
allowed to accumulate to levels which adversely affect health or work in, or
near the construction area.

B.  Content of Safety and Health Plan:

1.

Prepare complete safety and health plan in accordance with the requirements of

CFR Title 29 Part 1926 - Safety and Health Regulations for Construction.

a. Provide documentation that Contractor's hazardous communication
program is up to date.

b.  Provide documentation that Contractor's safety training is up to date.

c.  Prepare a project specific Safety and Health Plan addressing construction
safety and protection, including but not limited to excavations, fall
protection, egress, as well as provisions for construction in hazardous
environmental conditions, confined space entry, electrically-classified
spaces, chemical storage/handling, biological hazards, etc., at the project
site.

Safety provisions for confined space entry shall follow the requirements of CFR

Title 29 Part 1926, Subpart AA — Confined Spaces in Construction and will be

incorporated into the Safety and Health Plan.

a.  The Owner has provided Table 1 at the end of this section listing confined
space locations which may be encountered during the execution of this
Contract. The Contractor is required to perform a site evaluation to
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identify all hazards and potential hazards in work areas whether included
in Table 1 or not, prior to control of site.

b.  The Contractor shall be responsible for all aspects of construction site
safety including development of appropriate confined space entry
procedures. The plan shall include, but not necessarily be limited to, the
following:

i.  Definitions

ii.  Confined Space Evaluations

iii.  Equipment Selection

iv. Confined Space Entry Training Documentation

v.  Permit Required Confined Space Entry Requirements
vi. Testing (Monitoring) and Ventilation

vii. Confined Space Entry Permit Form

viii. Rescue and Emergency Procedures

ix. Emergency Contact Information

c. The Contractor shall inform the Owner and Engineer's representative
whenever work will be performed in a confined space and the permit
space program that the Contractor will follow.

d.  The Contractor shall inform the Owner and Engineer's representative of
any hazards confronted or created during entry operations, either through
a briefing or during the entry operation.

e.  The Contractor will coordinate entry operations with the Owner when
both Owner personnel and Contractor personnel will be working in or near
permit spaces.

f.  The Owner, Engineer, their representatives, independent testing
laboratories and government agencies, when inspecting the site, shall be
supplied by the Contractor proper safety equipment when entry into a
confined space is required.

The Owner has provided Table 2 at the end of this section listing the spaces that

are considered “classified” per NFPA 820 (Standard for Fire Protection in

Wastewater Treatment and Collection Facilities) where the Contractor may be

required to carry out work tasks. The Contractor is required to perform a site

evaluation to identify all hazards and potential hazards in work areas whether
included in Table 2 or not, prior to control of site. Contractor shall implement
appropriate safety precautions and/or construction practices to comply with
classification requirements. Contractor shall ensure that all employees and
subcontractors working in these areas have received appropriate training and
are properly equipped in accordance with Contractor's Safety and Health Plan.

Updating:

Contractor shall be responsible for updating the Safety and Health Plan as
appropriate throughout the course of the construction period.

12 SUBMITTALS

A.

B.
C.

Submit the Contractor's site-specific Safety and Health Plan to the Engineer, in
accordance with Section 01340. Submit hardcopy submittals, if required.

Submit updated Safety and Health Plans as necessary during the course of the project.
The Safety and Health Plan is provided “for information only” to inform the Owner,
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Engineer and Resident Project Representative of the project specific safety program
requirements; however, if the Safety and Health Plan incomplete (e.g., missing
elements relevant to the project work), inadequate (e.g., outdated qualifications) or
not project-specific, it will be returned “revise and resubmit”. Delays related to an
incomplete Safety and Health Plan are the responsibility of the Contractor.

The Contractor will overview the plan with the Owner (and staff), Engineer prior to
work beginning at the project site, and subsequently when/if the safety plan is
updated.

Contractor's most current Safety and Health Plan shall be available at the construction
site throughout the construction project.

1.3 ON-SITE COORDINATION MEETINGS

A.  Contractor shall review key aspects of Safety and Health Plan at the Pre-Construction
Meeting, and subsequent on-site safety informational meeting.

B.  Contractor shall report to Engineer and Owner at each progress meeting concerning
compliance with the Safety and Health Plan for the most recent construction period
and new considerations and requirements for the upcoming period.

C.  Contractor shall hold weekly on-site coordination meetings with Resident Project
Representative and Owner to ensure that Owner's staff is aware of key Safety and
Health Plan requirements of the current phase of construction.

1.4 OWNER’S CONFINED SPACE ENTRY PROGRAM INFORMATION

A. A copy of the Owner’s Confined Space Entry Program is available for viewing at the
facility and is not included herein.

SITE-SPECIFIC INFORMATION

A. Refer to Tables 1 and 2 below for site specific information, excluding items such as
manholes, handholes, etc.

TABLE 1
MATTABASSETT WPCF
CONFINED SPACES LISTING
Confined Space Location Hazard Description

Primary Sedimentation Basins Possible lack of oxygen or presence of explosive or hazardous

gases - Hydrogen Sulfide.
Primary Scum Well Possible lack of oxygen or presence of explosive or hazardous

gases - Hydrogen Sulfide.

Note: This list has been provided by the Owner based upon their knowledge of the site and may
not include all site hazards. Its intent is to aid the Contractor in determining the magnitude of effort
needed to fulfill the safety and health requirements of this Contract.

TABLE 2
MATTABASSETT WPCF
CLASSIFIED SPACES LISTING (NFPA 820)

Location NFPA 820 Classification

Primary Sedimentation Basins Class 1, Division 1
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Note: This list has been provided by the Owner based upon their knowledge of the site and may
not include all site hazards. Its intent is to aid the Contractor in determining the magnitude of effort
needed to fulfill the safety and health requirements of this Contract.

END OF SECTION
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SECTION 01340
SUBMITTALS
PART 1 - GENERAL
1.1  DESCRIPTION
A. Work Included:
1. Submit all shop drawings, operations and maintenance manuals, Manufacturers'
certificates, project data, and samples required by the Specifications.
B. Related Work Specified Elsewhere:
1. Construction Schedules: Section 01310
2. Project Record Documents: Section 01720
3. General Conditions: Section 00700.
C. Submittals: This project shall utilize:

1. Submittals — Electronic via Email/FTP with Hard Copy for Record
a. The Contractor shall submit to the Engineer an electronic submittal of
shop drawings and O&M Manuals in portable document format (PDF)
transmitted via email or file transfer protocol (FTP). The Engineer shall
return an electronic PDF of the submittal review comments to the

Contractor for distribution to subcontractors, suppliers and manufacturers.

The electronic submittals shall serve as the electronic record of the project.

b. In addition, completed shop drawings and completed operations and
maintenance (O&M) manuals shall be provided in hard copy (paper)
format, for the record, in accordance with the following requirements.

1. Shop drawings and O&M manuals shall be considered “completed”
once an action code of “0” or “1” has been attained, as specified
below, unless otherwise directed by the Engineer.

ii.  Once completed, the Contractor shall provide three hard copy sets
(for Owner, Engineer and Resident Project Representative,
respectively).

iii.  Hard copy submittals shall be updated on a monthly basis, for those
submittals completed during the preceding month.

1.2 SHOP DRAWINGS

A.
B.

Shop Drawings are required for each and every element of the work.

Shop Drawings are generally defined as all fabrication and erection drawings,
diagrams, brochures, schedules, bills of material, manufacturers data, spare parts lists,
and other data prepared by the Contractor, their subcontractors, suppliers, or
manufacturers which illustrate the manufacturer, fabrication, construction, and
installation of the work, or a portion thereof.

The Contractor shall provide a completed Contractor Submittal Certification Form
(copy provided for Contractor's use at the end of this Specification Section) which
shall be attached to every copy of every shop drawing and signed by the Contractor
and Manufacturer (where applicable). Shop Drawings shall show the principal
dimensions, weight, structural and operating features, space required, clearances, type
and/or brand of finish or shop coat, grease fittings, etc., depending on the subject of
the drawing. When it is customary to do so, when the dimensions are of particular
importance, or when so specified, the drawings shall be certified by the manufacturer

or fabricator as correct for the work.
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1. Each shop drawing submittal shall include a complete copy of the relevant
specification section markup up to reflect “compliance” or “deviation” on an
item-by-item basis.

Shop Drawings shall be submitted as a complete package by specification section,
unless otherwise reviewed and approved by the Engineer. It is the intent that all
information, materials and samples associated with each specification section be
included as a single submittal for the Engineer's review. Any deviation from this
requirement, shall be requested in writing with an anticipated shop drawing
breakdown/schedule prior to any associated submittal. An exception to this
requirement are shop drawings for reinforcing steel, miscellaneous metals and
structural steel, which shall be submitted separately for each structure unless
otherwise permitted by the Engineer.
The Contractor shall be responsible for the prompt and timely submittal of all shop
and working drawings so that there shall be no delay to the work due to the absence
of such drawings.
No material or equipment shall be purchased or fabricated especially for the Contract
until the required shop and working drawings have been submitted as hereinabove
provided and reviewed for conformance to the Contract requirements. All such
materials and equipment and the work involved in their installation or incorporation
into the Work shall then be as shown in and represented by said drawings.
Until the necessary review has been made, the Contractor shall not proceed with any
portion of the work (such as the construction of foundations), the design or details of
which are dependent upon the design or details of work, materials, equipment or other
features for which review is required.
All shop and working drawings shall be submitted to the Engineer by and/or through
the Contractor, who shall be responsible for obtaining shop and working drawings
from their subcontractors and returning reviewed drawings to them. Shop drawings
shall be formatted to standard paper sizes to enable the Owner to maintain a
permanent record of the submissions. Approved standard sizes shall be: (a) 24 inches
by 36 inches; (b) 11 inches by 17 inches, and (c) 11 inches by 8-1/2 inches. Provision
shall be made in preparing the shop drawings to provide a binding margin on the left
hand side of the sheet. Shop drawings submitted other than as specified herein may
be returned for resubmittal without being reviewed.
Only drawings which have been checked and corrected by the fabricator should be
submitted to the Contractor by their subcontractors and vendors. Prior to submitting
drawings to the Engineer, the Contractor shall check thoroughly all such drawings to
confirm that the subject matter thereof conforms to the Drawings and Specifications
in all respects. All drawings which are correct shall be marked with the date,
checker's name, and indication of the Contractor's approval, and then shall be
submitted to the Engineer.

If a shop drawing shows any deviation from the Contract requirements, the Contractor

shall make specific mention of the deviations in the transmittal. Shop Drawings that

contain significant deviations that are not brought to the attention of the Engineer may
be subject to rejection.

Should the Contractor submit equipment that requires modifications to the structures,

piping, electrical conduit, wires and appurtenances, layout, etc., detailed on the

Drawings, Contractor shall also submit details of the proposed modifications. If such
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equipment and modifications are accepted, the Contractor, at no additional cost to the
Owner, shall do all work necessary to make such modifications.

A maximum of two submissions of each Shop Drawing will be reviewed, checked,
and commented upon without charge to the Contractor. Any additional submissions
which are ordered by the Engineer to fulfill the stipulations of the Drawings and
Specifications, and which are required by virtue of the Contractor's neglect or failure
to comply with the requirements of the Drawings and Specifications, or to make those
modifications and/or corrections ordered by the Engineer in the review of the first
two submissions of each Shop Drawing, will be reviewed and checked as deemed
necessary by the Engineer, and the cost of such review and checking, as determined
by the Owner, and based upon Engineer's documentation of time and rates established
for additional services in the Owner-Engineer Agreement for this Project, may be
deducted from the Contractor to make all modifications and/or corrections as may be
required by the Engineer in an accurate, complete, and timely fashion. Resubmittals
for the sole purpose of providing written responses to review comments will not be
considered a resubmittal counting towards the two submission limit.

Shop Drawings that include drawings or other material that is illegible or too small
may be returned without review.

1.3 SAMPLES

A.

The Contractor shall submit samples when requested by the Engineer to establish
conformance with the specifications, and as necessary to define color selections
available. Submittals of “samples” shall be documented through the electronic
submittal process by including a photograph of the item(s) and indicating the date the
sample was mailed and/or delivered.

1.4 OPERATION AND MAINTENANCE MANUALS

A.

B.

Operation and Maintenance (O&M) Manuals are required for certain elements of the

project, as specified herein.

The Contractor shall provide a completed Operation and Maintenance Manual

Certification Form (copy provided for Contractor's use at the end of this Specification

Section) which shall be attached to every copy of every Manual and signed by the

Contractor and Manufacturer.

Each hard copy of an O&M Manual shall be provided in a stand-alone binder or shall

be suitable for insertion into a 3-ring binder. Include the General Contractor's and

Manufacturer's representative's contact information on the front cover. O&M

manuals must be appropriate for the project and customized for the project. If a

Manufacturer's standard O&M manual is included in the submittal, all non-applicable

content must be removed or crossed out.

O&M Manuals shall contain the following operational information:

1.  Safety Precautions: List personnel hazards, equipment or product safety
precautions for all operating conditions.

2. Operator Prestart: Include all procedures required to set up and prepare each
system, equipment or component for use.

3. Startup Procedures: Provide a narrative description for all startup operating
procedures, include all control sequences.

4.  Shutdown Procedures: Provide a narrative description for all shutdown

operating procedures, include all control sequences.
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Post-Shutdown Procedures: Provide a narrative description for all post-
shutdown operating procedures, include all control sequences.

Normal Operating Procedures: Provide a narrative description of normal
operating procedures. Include control diagrams with data to explain operation
and control of systems and specific equipment.

Emergency Operations: Include emergency procedures for equipment
malfunctions to permit a short period of continued operation or to shut down
the equipment to prevent further damage to systems and equipment. Include
emergency shutdown instructions for fire, explosion, spills, or other foreseeable
contingencies. Provide guidance on emergency operations of all utility systems
including valve locations and portions of systems controlled.

Operator Service Requirements: Include instructions for services to be
performed by the operator such as lubrication, adjustment, inspection,
alignment, spare parts installation and gage reading or recording.
Environmental Conditions: Include a list of environmental conditions
(temperature, humidity, and other relevant data) which are best suited for each
product or piece of equipment and describe conditions under which the
equipment should not be allowed to run.

O&M Manuals shall contain the following maintenance information:

1.

Lubrication Data: Include a table showing recommended lubricants for specific
temperature ranges and applications. Also, include charts with a schematic
diagram of the equipment showing lubrication points, recommended types and
grades of lubricants, capacities and a lubrication schedule showing service
interval frequency

Preventative Maintenance Plan: Include the manufacturer's schedule for routine
preventive maintenance, inspections, tests and adjustments required to ensure
proper and economical operation as well as to ensure minimization of corrective
maintenance and repair. Provide the manufacturer's projection of preventive
maintenance work-hours on a daily, weekly, monthly, and annual basis
including craft requirements by type of craft. For periodic calibrations, provide
the manufacturer's specified frequency and procedures for each separate
operation.

Troubleshooting Guides: Include recommendations on procedures and
instructions for correcting problems and making repairs. Provide step-by-step
procedures to promptly isolate the cause of typical malfunctions. Describe
clearly why the checkout is performed and what conditions are to be sought.
Identify tests or inspections and test equipment required to determine whether
parts and equipment may be reused or require replacement.

Wiring and Control Diagrams: Provide Wiring diagrams and control diagrams.
All diagrams shall be point-to-point drawings of wiring and control circuits
including factory-field interfaces. Provide a complete and accurate depiction
of the actual job specific wiring and control work. On diagrams, number
electrical and electronic wiring and pneumatic control tubing and the terminals
for each type, identically to the actual installation numbering.

Maintenance and Repair Procedures: Include instructions and list the tools
required to restore products and/or equipment to proper conditions or operating
standards.
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Removal and Replacement Instructions: Include step-by-step procedures, list
required tools/supplies for removal, replacement, disassembly, and assembly of
components, assemblies, subassemblies, accessories, and attachments. Provide
tolerances, dimensions, settings and adjustments required. Instructions shall
include a combination of text and illustrations.

Spare Parts and Supply Lists: Include lists of spare parts and supplies required
for maintenance and repair to ensure continued service or operation without
unreasonable delays. Special consideration shall be required for facilities at
remote locations. List spare parts and supplies that have a long lead times to
obtain.

Corrective Maintenance Work Hours: Include the manufacturer's projection of
corrective maintenance work-hours including craft requirements by type of
craft. Corrective maintenance that requires participation of the equipment
manufacturer shall be identified and tabulated separately.

O&M Manuals shall contain the following additional information:

1.

Parts Identification: Provide identification and coverage for all parts of each
component, assembly, subassembly, and accessory of the end items subject to
replacement. Include special hardware requirements, such as requirements to
use high-strength bolts and nuts. Identify parts by make, model, serial number,
and source of supply to allow reordering without further identification. Provide
clear and legible illustrations, drawings, and exploded views to enable easy
identification of the items.

a.  When illustrations omit a part number and description, both the illustration
and a separate listing shall show the index, reference, or key number which
shall cross-reference the illustrated part to the listed part. Parts shown in
the listings shall be grouped by components, assemblies, and
subassemblies. Parts data may cover more than one model or series of
equipment, components, assemblies, subassemblies, attachments, or
accessories, such as a master parts catalog, in accordance with the
manufacturer's standard commercial practice.

Warranty Information: List and explain the various warranties and include the

servicing and technical precautions prescribed by the manufacturers or contract

documents to keep warranties in force. Include warranty information for all
primary components included in product systems.

Personnel Training Requirements: Provide information available from the

manufacturers to use in training designated personnel to operate and maintain

the equipment and systems properly.

Testing and Special Tools: Include information on test equipment required to

perform specified tests and on special tools needed for the operation,

maintenance, and repair of components.

Contractor Information: Provide a list that includes the name, address, and

telephone number of the General Contractor and each subcontractor installing

the respective product or equipment. Include local representatives and service
organizations most convenient to the project site. Provide the name, address,
and telephone number of the product or equipment manufacturers.
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Written confirmation from the manufacturer that the Contractor has coordinated
the equipment One Year Service Call in accordance with specification Section
01800, par. 1.1, A, 2.

1.5 MANUFACTURER'S CERTIFICATES

A. Prior to accepting the installation, the Contractor shall submit manufacturer's
certificates for each item specified.

B.  Such manufacturer's certificates shall state that the equipment has been installed under
either the continuous or periodic supervision of the manufacturer's authorized
representative, that it has been adjusted and initially operated in the presence of the
manufacturer's authorized representative, and that it is operating in accordance with
the specified requirements, to the manufacturer's satisfaction. All costs for meeting
this requirement shall be included in the Contractor's bid price.

1.6 SUBMISSION REQUIREMENTS

A. Accompany submittals with a transmittal cover sheet, containing:

1

2.
3.
4.

5.
6.

Date.

Project title and number.

Contractor's name and address.

The sequential shop drawing number for each shop drawing, project data and

sample submitted shall be:

a.  Specification Section number followed by a dash and then a sequential
number beginning with 01 (e.g., 16000-01).

b.  Under limited situations when additional different pieces of equipment are
submitted under the same specification section, those submittals shall be
numbered sequentially (e.g. 05500-01, 05500-02, 05500-03, etc.).

c. Resubmittals shall include an alphabetic suffix after the corresponding
sequential number (e.g., 16000-01A).

d.  O&M submittals shall be numbered with the Specification Section number
followed by a dash, the letters “OM?”, another dash, and then a sequential
number beginning with 01 (e.g. 16000-OM-01). Resubmittals of O&Ms
shall include an alphabetic suffix after the corresponding sequential
number (e.g. 16000-OM-01A).

Notification of deviations from Contract Documents.

Other pertinent data.

B. A completed Contractor Submittal Certification Form shall be attached to each
hardcopy and electronic PDF of each shop drawing and must include:

1.
2.

3.
4.

Project name

Specification Section and sequential number with alphabet suffix for
resubmittal

Description

Identification of deviations from Contract Documents.

Contractor's stamp, initialed or signed, certifying review of the submittal,
verification of field measurements and compliance with Contract Documents.
Where specified or when requested by the Engineer, manufacturer's
certification that equipment, accessories and shop painting meet or exceed the
Specification requirements.

Where specified, manufacturer's guarantee.
20950A



01340-7
SUBMITTALS

Additional Requirements for Electronic Submittals:

1. Eachindividual shop drawing or O&M submittal shall be contained in one PDF.

2. The first page of the PDF shall be the Contractor Submittal Certification Form
as described above.

3. The electronic PDF shall be exactly as submitted in the hardcopy.

4.  The electronic PDF shall include an electronic table of contents that is

bookmarked for each section of the submittal.

The electronic PDF shall be configured such that is fully searchable.

6.  PDF versions of 24x36 drawings shall be converted to 24 x 36 PDFs so as not
to lose the clarity of the original drawing.

7. Electronic PDF submittals that are not submitted in accordance with the
requirements stated above will not be reviewed by the Engineer.

8. Electronic submittals shall be transmitted via the protocol established in Part 1
above.

9]

1.7 RESUBMISSION REQUIREMENTS

A.
B.

Revise initial submittals as required and resubmit as specified for initial submittal.
Indicate on submittals any changes which have been made other than those required
by Engineer. All renumbering of shop drawings, relabeling of individual pieces or
assemblies or relocating of pieces or assemblies to other Drawings within the
submittal shall be clearly brought to the attention of the Engineer. If relabeling of
individual pieces or assemblies has taken place, the labels from the previous submittal
shall be indicated to assist in comparing the original and resubmitted shop drawing.
All resubmittals shall include a summary of the previous submittal review comments
with the vendors’ written response as to how the previous comments were addressed.

1.8 ENGINEER'S REVIEW

A.

The review of shop and working drawings hereunder will be general only, and nothing
contained in this specification shall relieve, diminish or alter in any respect the
responsibilities of the Contractor under the Contract Documents and in particular, the
specific responsibility of the Contractor for details of design and dimensions
necessary for proper fitting and construction of the work as required by the Contract
and for achieving the result and performance specified thereunder.

The Engineer's review comments will be summarized on a Submittal Review Form,

which includes an action code. A description of each action code is provided below.

1. No Exceptions Taken (Status 0 on shop drawing log). The shop drawing
complies with the Contract Document requirements. No changes or further
information are required. Where appropriate, the submittal review form will be
used to alert the Contractor, Owner and Field personnel of remaining items
within that specification section that still needs to be submitted.

2. Make Corrections Indicated (Status 1 on shop drawing log). The shop drawing
complies with the Contract Document requirements except for minor changes,
as indicated. Engineer requires that all comments will be addressed by the
Contractor, unless otherwise notified in writing prior to execution of the
relevant work.

3. Conditional to Remarks (Status 2 on shop drawing log). The shop drawing
potentially complies with the Contract Document requirements, contingent

upon satisfactory resolution of review comments. Remarks will explicitly list
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what information needs to be resubmitted. Resubmittal from the Contractor
should include a cover letter or summary which indicates how each review
comment has been addressed. This action code will not be used, or will be
sparingly used, for electronic submittals.

Revise and Resubmit (Status 3 on shop drawing log). The shop drawing does
not comply with the Contract Document requirement as submitted, but may
with changes indicated and/or submission of additional information. The entire
package must be resubmitted with the necessary information and a cover letter
which indicates how each review comment has been addressed and where to
find the information in the resubmittal.

Rejected (Status 4 on shop drawing log). The shop drawing does not comply
with the Contract Document requirements, for the reasons indicated in the
remarks, and is unacceptable.

For Information Only (Status 5 on shop drawing log). The shop drawing review
was for information only.

In Review (Status 6 on shop drawing log). The shop drawing is currently under
review.
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CONTRACTOR SUBMITTAL CERTIFICATION FORM

PROJECT: CONTRACTOR'S PROJ. NO:
CONTRACTOR: ENGINEER'S PROJ. NO:
ENGINEER:
SHOP )
DRAWING SPECIFICATION SECTION SEQUENTIAL NUMBER
NUMBER: OR DRAWING NO: (& ALPHA SUFFIX FOR
RESUBMITTAL)
DESCRIPTION:
MANUFACTURER:

The above referenced submittal has been reviewed by the undersigned and I/we certify that the
material and/or equipment meets or exceeds the project specification requirements with

[[] NODEVIATIONS
or

L] A COMPLETE LIST OF DEVIATIONS AS FOLLOWS2:

By: By:
b

Contractor

Manufacturer®

Date: Date:

a Any deviations not brought to the attention of the Engineer for review and concurrence shall be
the responsibility of the Contractor to correct, if so directed.

b Required on all submittals

¢ When required by specifications Page  of

General Contractor's Stamp
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OPERATIONS AND MAINTENANCE MANUAL CERTIFICATION FORM

PROJECT: CONTRACTOR'S PROJ. NO:

CONTRACTOR: ENGINEER'S PROJ. NO:

ENGINEER:

- OM-

O&M SPECIFICATION SECTION

SEQUENTIAL NUMBER
NUMBER: OR DRAWING NO:

(& ALPHA SUFFIX FOR
RESUBMITTAL)

DESCRIPTION:

MANUFACTURER:

The above referenced operations and maintenance manual has been reviewed by the undersigned
and I/we certify that the manual is customized as needed for this project, is suitable for mounting
in a 3-ring binder, and contains the following items:

|:| Table of Contents

I:' Contractor and Manufacturer Contact Information
|:| Preventative Maintenance Schedule and Summary
I:' Removal and Replacement Instructions

|:| Lubrication Schedule

I:' Troubleshooting Information

|:| Warranty Information

I:' Rebuild Information for All Components

|:| Startup, Operation and Shutdown Procedures

I:' Normal and Emergency Operations

|:| Safety Procedures and Precautions

|:| Shop Drawings corrected to As-Built Conditions
|:| Personnel Training Requirements

By: By:

|:| Project-Related Design Data

|:| Serial Numbers

|:| Maintenance and Repair Procedures
I:' Wiring and Control Diagrams

|:| Equipment Drawings & Schematics
|:| Equipment Performance Curves

|:| Parts and Service Contact Information
I:' Manufacturer's Contact Information
|:| Emergency Operations Plan

I:' List of All Component Part Numbers
|:| List of Spare Parts Supplied

|:| Testing Equipment & Special Tools
|:| Other System Specific Information

Contractor?

Manufacturer®

Date: Date:

 Contact information shall include name, address and telephone number.
b Required on all Operation and Maintenance Manuals.
¢ When required by Specifications. Page  of

General Contractor's Stamp
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PROCESS EQUIPMENT MANUFACTURER SUBMITTAL CERTIFICATION
(Divisions 11 and 14)

Owner: Date:

Project:

Contractor:

Equipment Manufacturer:

Equipment:

As an authorized representative of the equipment manufacturer, the undersigned certifies that the
equipment listed above conforms to the requirements of Section 11000, Part 1.3.K. The
undersigned authorized representative of the manufacturer further certifies that the equipment
manufacturer or supplier has: reviewed the Construction Documents, the intended installation by
the Contractor, and the intended functional and operational conditions; determined all conditions
to be acceptable; and found no conditions which would cause the warranty to be void; or the
equipment to function improperly, or not meet the performance requirements.

(Authorized Representative of the Manufacturer) (Date)

END OF SECTION
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SECTION 01370

SCHEDULE OF VALUES

PART 1 - GENERAL

1.1

1.2

1.3

DESCRIPTION
A.  Work Included:
1.  Provide a detailed breakdown of the Contract Sum showing values allocated to
each of the various parts of the Work, as specified herein and in other provisions
of the Contract Documents.

QUALITY ASSURANCE

A. Use required means to assure arithmetical accuracy of the sums described.

B. When so required by the Engineer, provide copies of the subcontracts or other data
acceptable to the Engineer substantiating the sums described.

SUBMITTALS

A. The proposed schedule of values (hereinafter referred to as “SOV”), meeting the
requirements outlined below, shall be submitted to the Engineer for review. The SOV
shall be used as the basis for reviewing and approving payment requisitions along
with determining percentages of work completed. No payment requisitions will be
processed until the Engineer has taken no exceptions to the schedule of values.

B. The SOV shall consist of a detailed breakdown of all the work within the Contract
Documents and shall include a sufficient number of work items to serve as an accurate
basis the General Contractor’s Application for Payment.

END OF SECTION
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SECTION 01400

QUALITY CONTROL

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

REQUIREMENTS INCLUDED
General Quality Control.
Workmanship.

Manufacturer's Instructions.
Manufacturer's Certificates.
Manufacturer's Field Services.
Testing Laboratory Services.

mmoaw>

RELATED REQUIREMENTS
A. Section 01340 - Submittals: Submittal of Manufacturer's Instructions

QUALITY CONTROL
A. Maintain quality control over suppliers, manufacturers, products, services, site
conditions, and workmanship, to produce work of specified quality.

WORKMANSHIP

A. Comply with industry standards except when more restrictive tolerances or specified
requirements indicate more rigid standards or more precise workmanship.

B. Perform work by persons qualified to produce workmanship of specified quality.

C. Secure products in place with positive anchorage devices designed and sized to
withstand stresses, vibration, and racking.

MANUFACTURERS' INSTRUCTIONS

A. Comply with instructions in full detail, including each step in sequence. Should
instructions conflict with Contract Documents, request clarification from Engineer
before proceeding.

MANUFACTURERS' CERTIFICATES
A. When required by individual Specifications Section, submit manufacturer's certificate
that products meet or exceed specified requirements.

MANUFACTURERS' FIELD SERVICES

A. When specified in respective Specification Sections, require supplier and/or
manufacturer to provide qualified personnel to observe field conditions, conditions of
surfaces and installation, quality of workmanship, start-up of equipment, test, adjust
and balance of equipment as applicable, and to make appropriate recommendations.

B. Representative shall submit written report to Engineer listing observations and
recommendations.

TESTING LABORATORY SERVICES
A. Owner will employ and pay for services of an Independent Testing Laboratory to
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perform inspections, tests, and other services wherever an Independent Testing

Laboratory is required by individual specification sections listed in paragraph 1.2

above, unless otherwise indicated.

Services will be performed in accordance with requirements of governing authorities

and with specified standards.

Reports will present observations and test results and indicate compliance or non-

compliance with specified standards and with Contract Documents. Independent

Testing Laboratory will submit one copy of each report directly to each of the

following: Engineer, Resident Project Representative, Contractor. Reports will be

submitted within 5 days of obtaining test results. If test results indicate deficiencies,

Independent Testing Laboratory shall telephone or email results to Engineer, Resident

Project Representative and Contractor within 24 hours.

Contractor shall cooperate with Independent Testing Laboratory personnel; furnish

tools, samples of materials, design mix, equipment, storage and assistance as

requested.

Payment for Independent Testing Laboratory services shall be as follows:

1. General: Where testing is the Owner's responsibility, payment will be made as
stated below unless other requirements are given in Specification Sections.
Testing which is the responsibility of the Contractor will be considered an
incidental item unless otherwise indicated in Section 01150, Measurement and
Payment.

2. Initial Testing: Owner will pay for initial tests.

3. Retesting: Costs of retesting due to non-compliance will be paid by Owner.
The cost of retesting will be determined by Engineer and Owner will invoice
Contractor for this cost. If unpaid after 60 days, the invoice amount will be
deducted from the Contract Price.

4.  Contractor's Convenience Testing: Inspections and tests performed for
Contractor's convenience will be paid for by Contractor.

PART 2 - PRODUCTS

Not Used

PART 3 - EXECUTION

Not Used

END OF SECTION
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SECTION 01600

DELIVERY, STORAGE AND HANDLING

PART I - GENERAL

1.1

12

DESCRIPTION

A.

This Section specifies the general requirements for the delivery, handling, storage
and protection for all items required in the construction of the work. An updated
delivery and storage log is required with the monthly payment requisition prior to
approval. An example log is included in this section.

Related Items:

1. Section 01800: Equipment Start-Up, Certification and Operator Training.

2. Section 11000: Equipment - General.

TRANSPORTATION AND DELIVERY

A.
B.

—

Transport and handle items in accordance with manufacturer’s instructions.
Schedule delivery to reduce long term on-site storage prior to installation and/or
operation. Under no circumstances shall equipment be delivered to the site more than
120 days prior to installation without written authorization from the Engineer.

Ship equipment, material and spare parts complete except where partial disassembly
is required by transportation regulations or for the protection of components.

Pack spare parts in containers bearing labels clearly designating contents and
pieces of equipment for which intended, including cross reference of the applicable
contract specification section.

Deliver spare parts at the same time as pertaining equipment. Deliver spare parts to
the Owner after completion of work.

Deliver products to the site in manufacturer’s original sealed containers or other
packing system, complete with instructions for handling, storing, unpacking,
protecting and installing.

Instructions for handling, storing, unpacking, protecting and installing equipment
shall be included in the Equipment O&M Manuals, which shall be submitted prior to
the equipment being shipped to the site. This information shall be filed in a dedicated
three ring binder(s) on-site, in the Contractor trailers, accessible to the Owner and
Engineer. The binder(s) shall be clearly labeled, and include dividers for each
specification section. The manufacturer-provided instructions for each equipment
item shall be labeled with the specification number, equipment name, and equipment
number. The instructions shall also be submitted to the Engineer.

Assume responsibility for equipment material and spare parts just before unloading
from carrier at site.

All items delivered to site shall be unloaded and placed in a manner which will not
hamper the Contractors normal construction operation or those of subcontractors and
other contractors and will not interfere with the flow of necessary traffic.

Provide equipment and personnel to unload all items delivered to the site.

Promptly inspect shipment to assure that products comply with requirements,
quantities are correct, and items are undamaged. For items furnished by others (i.e.
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Owner, other Contractors), perform inspection in the presence of the Engineer.
Notify the Engineer in writing of any problems.
Pay all demurrage charges if failed to promptly unload items.

1.3 STORAGE AND PROTECTION

A.

E.

Store and protect products and equipment in accordance with the manufacturer’s
instructions, with seals and labels intact and legible. Storage instructions shall be
studied by the Contractor and reviewed with the Engineer by them. Instructions shall
be carefully followed and a written record of this kept by the Contractor for each
product and pieces of equipment.
Arrange storage of products and equipment to permit access for inspection.
Periodically, inspect to make sure products and equipment are undamaged and are
maintained under specified conditions.
Provide protective maintenance during storage consisting of manually exercising
equipment, inspecting mechanical surfaces for signs of corrosion or other damage,
lubricating, applying any coatings as recommended by the equipment manufacturer
necessary for its protection and all other precautions to assure proper protection of
all equipment stored and for compliance with manufactures requirements related to
warranties.

All mechanical and electrical equipment and instruments shall be covered with

canvas and stored in a weather tight building to prevent injury. The building may be

a temporary structure on the site or elsewhere, but it shall be satisfactory to the

Engineer.

1. All equipment shall be stored fully lubricated with oil, grease and other
lubricants unless otherwise instructed by manufacturer.

2. Moving parts shall be rotated at a minimum of once weekly to ensure proper
lubrication and to avoid metal-to-metal “welding”. Log all rotation
maintenance for each piece of equipment in the written record noted above.

3. Upon installation of the equipment, the Contractor shall start the equipment, at
least half load, once weekly for an adequate period of time to ensure that the
equipment does not deteriorate from lack of use. Log all startup for each piece
of equipment in the written record noted above.

4.  Lubricants shall be changed upon completion of installation and as frequently
as required thereafter during the period between installation and acceptance.
New lubricants shall be put into the equipment at the time of acceptance.

5. Prior to acceptance of the equipment, the Contractor shall have the
manufacturer inspect the equipment and certify that its condition has not been
detrimentally affected by the storage period. Such certifications by the
manufacturer shall be deemed to mean that the equipment is judged by the
manufacturer to be in condition equal to that of equipment that has been
shipped, installed, tested and accepted in a minimum time period. As such, the
manufacturer will guarantee the equipment equally in both instances. If such a
certification is not given, the equipment shall be judged to be defective. It shall
be removed and replaced at the Contractor’s expense.

The weather tight building shall be provided with adequate heating/cooling and

ventilation as required by the manufacturer to prevent condensation. Maintain

temperature and humidity within range required by manufacturer and to prevent
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condensation on the equipment being stored.

Temporary heating and cooling is acceptable. Equipment shall be protected from
environmental effects as required by the manufacturer and dependent on the season.
Equipment that arrives on site without coating shall be protected from environmental
impacts through coating or protection at the Contractor’s expense. Any equipment
that displays defects or corrosion from environmental impacts will not be accepted
for installation.

The location of all stored material and equipment shall be reviewed with the Owner
and Engineer. The Owner and Engineer may request that equipment and material be
moved to an alternate location to accommodate plant maintenance and operation, or
if the location is deemed unacceptable or unsuitable.

PART 2 - PRODUCTS - NOT APPLICABLE

PART 3 - EXECUTION

8.1 DELIVERY., STORAGE, AND HANDLING MONTHLY LOG

A.

B.

An updated storage and delivery log is required with the monthly payment requisition
prior to approval.

The monthly log shall include the specification section, equipment description,
equipment tagging, submittal approval date, date of equipment delivery, date of
O&M submittal, contractor start-up sign-off, certified equipment testing date,
operator training date, spare parts turnover date, required maintenance (activity and
date), and equipment turnover (Owner’s witness and date).

32 STORAGE AND PROTECTION

A.

B.

Equipment requires acceptance and verification of the storage from the Owner,
Engineer, Manufacturer and Contractor at the Engineer’s discretion.

Following delivery, the equipment warranty from the Manufacturer is the
responsibility of the Contractor.

All storage and maintenance will be the responsibility of the Contractor, conducted
at the Contractor’s expenses and verified by the Engineer.

It is the Contractor’s responsibility to coordinate all storage requirements on site as
required by the Manufacturer to achieve acceptance.
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Specification
Section

Equipment
Description

Equipment
Tags

Submittal
Approved

Date of
Equipment
Delivery!

Date of
0&M
Submittal

Certified Onerator Spare
Equipment Start-Up? Equipment pera Parts
. Training
Testing Turnover
Date Witness Date Date Date

Required
Maintenance
by
Contractor
(activity &
date)

Equipment Turnover

Owner's

Witness Date

1. If equipment is delivered and placed in storage, all steps for Stored Equipment shall be followed and tracked separately

2. Log weekly start-ups of installed equipment, performed by Contractor, until Equipment Turnover

END OF SECTION
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SECTION 01710

PROJECT CLEANING

PART 1 - GENERAL

1.1 DESCRIPTION

A. Work Included:

1.

2.

Maintain premises and public properties free from accumulations of waste,
debris, and rubbish, caused by operations.

At completion of work, remove waste materials, tools, equipment, machinery
and surplus materials, and clean all sight-exposed surfaces. Leave project clean
and ready for use.

1.2 QUALITY ASSURANCE

A. Requirements of Regulatory Agencies: Conduct cleaning and disposal operations in
accordance with all applicable local and state laws, ordinances, and code
requirements.

PART 2 - PRODUCTS

2.1  MATERIALS
A.  Use only cleaning materials recommended by manufacturer of surfaces to be cleaned.
B. Use cleaning materials only on surfaces recommended by cleaning material
manufacturers.

PART 3 - EXECUTION

3.1 PERFORMANCE

A. Cleaning During Construction:

1.

Execute cleaning operations to ensure that buildings, grounds, and public
properties are maintained free from accumulations of waste materials and
rubbish.

Entirely remove and dispose of material or debris during the progress of the
work that has washed into or has been placed in watercourses, ditches, gutters,
drains, catch basins, or elsewhere as a result of the Contractor's operations.
Wet down dry materials and rubbish to lay dust and prevent blowing dust.

At reasonable intervals during the progress of work, clean the site and dispose
of waste materials, debris, and rubbish.

Clean interiors of buildings, when applicable, prior to finish painting, and
continue to clean on an as-needed basis until buildings are ready for occupancy.
Handle materials in a controlled manner with as few handlings as possible. Do
not drop or throw material from heights.

When applicable, schedule cleaning operations so that dust and other
contaminants resulting from the cleaning process will not fall on wet, newly
painted surfaces.
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Control of Hazards:

1.  Store volatile wastes in covered metal containers, and remove from premises
daily.

2. Prevent accumulation of wastes which may create hazardous conditions.

3. Provide adequate ventilation during use of volatile or noxious substances.

Disposal:

1. Do not burn or bury rubbish and waste materials on project site.

2. Do not dispose of volatile wastes, such as mineral spirits, oil, or paint thinner,
in storm or sanitary drains.

3. Do not dispose of wastes into streams or waterways.

Final Cleaning:

1.  Employ experienced workers, or professional cleaners, for final cleaning.

2. Remove grease, dust, dirt, stains, labels, fingerprints, and other foreign

materials, from all sight-exposed interior and exterior finished surfaces.

Repair, patch and touch up marred surfaces to specified finishes.

Broom clean paved surfaces.

Rake clean non-paved surfaces of the project site.

Restore to their original condition those portions of the site not designated for

alterations by the Contract Documents.

ol Ul

END OF SECTION
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SECTION 01720

PROJECT RECORD DOCUMENTS

PART 1 - GENERAL

1.1

1.2

1.3

DESCRIPTION
A. Work Included:

1. Keep accurate record documents for all additions, demolition, changes of
material or equipment (from that shown on the Drawings), variations in work,
and any other additions or revisions to the Contract (via Change Order, Work
Change Directive, Field Order or Clarification).

B. Related Work Specified Elsewhere:

1. Shop Drawings, Project Data, and Samples are specified in "General
Conditions" and Section 01340, Submittals.

2. Electrical System Record Drawing requirements are outlined in Section 16010.

MAINTENANCE OF DOCUMENTS

A. Maintain at job site, one copy of:

Contract Drawings

Specifications

Addenda

Reviewed Shop Drawings

Change Orders

Any other modifications to the Contract

Field Test Reports

Store documents in files and racks specifically identified for Record Drawing use,
that are apart from documents used for construction.

File documents in a logical manner indexed for easy reference.

Maintain documents in clean, dry, legible condition.

Do not use record documents for construction purposes.

Make documents available at all times for inspection by the Engineer and Owner, and
by the end of the project, transmit these documents to the Engineer.

Failure to maintain current records, as specified herein, shall be grounds for
withholding additional retainage from monthly partial payment requests.

RN sE -
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RECORDING

A. Label each document "PROJECT RECORD" in large high printed letters.

B. Keep record documents current and do not permanently conceal any work until
required information has been recorded.

C. General Field Recording Issues:

1. All swing ties shall be taken from existing, permanent features such as utility
poles, corners of buildings and hydrants. Porches, sheds or other house
additions shall be avoided as they could be torn down. A minimum of two swing
ties shall be taken. Survey grade GPS coordinates are also acceptable.

2. Stations shall be recorded to the nearest foot.

Inverts shall be recorded to the nearest hundredth of a foot.

(98]
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Elevations shall be recorded to the nearest hundredth of a foot.

Building dimensions shall be recorded to the nearest 1/4".

Equipment and Piping shall be recorded to the nearest tenth of a foot, and the
overall dimensions and layout of the equipment shall be adjusted to reflect the
equipment provided.

Project Record Drawings - Legibly mark Contract Drawings to record existing
utilities and actual construction of all work, including but not limited to the following
(where applicable):

1.

Existing Utilities

a. Water mains and services, water main gate valves, sewer mains and
services, storm drains, culverts, steam lines, gas lines, tanks and other
existing utilities encountered during construction must be accurately
located and shown on the Drawings. In congested areas supplemental
drawings or enlargements may be required.

b. Show any existing utilities encountered in plan and profile and properly
labeled showing size, material and type of utility. Ties shall be shown on
plan. Utility shall be drawn to scale in section (horizontally and vertically)
and an elevation shall be called out to the nearest hundredth of a foot.

c.  When existing utility lines are broken and repaired, ties shall be taken to
these locations.

d. If existing water lines are replaced or relocated, document the area
involved and pipe materials, size, etc. in a note, and with ties.

Gravity Sewer Line

a.  Change sewer line slopes indicated on Drawings if inverts are changed.

b.  Draw any new gravity lines that are added on plan and profile.

c.  Show any field or office redesigns.

d. Redraw the sewer line profile if manhole inverts are redrawn.

e. Redraw the sewer line on plan corresponding to relocated manholes.

Water Mains and Force Mains

a.  Show ties to the location of all valves, bends (horizontal and vertical), tees
and other fittings. The use of thrust blocks shall be recorded.

b.  Revise elevations indicated on the Drawings to reflect actual construction.

Yard Piping and Buried Electrical Conduit

a.  Site piping and utilities shall be drawn to reflect the installed locations,
with ties and elevation of all bends (horizontal and vertical).

b. Show routing for electrical conduits and pull boxes, especially in close
proximity to buildings and when the conduits change direction or cross
process piping.

Roads

a.  Show centerline road profile and level spot elevations.

b.  Show pavement widths.

c.  Onroad cross sections, show the pavement cross slope.

d. Show any deviations from the design plans.

Buildings

a. In general, small changes to structures shall not be redrawn. If any
dimensional changes were made in the field, the numerical change shall
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be made on the Drawing and be properly labeled. Update dimensions and
elevations on Drawings.

b.  Show finished concrete elevations (top of slab, top of wall, top of footing,
etc.). Redraw any foundation, frost wall, etc. that was modified, deepened,
or altered during construction.

c. Adjust finished concrete horizontal dimensions that are shown on the
Drawings.

d. Adjust structural steel elevations and horizontal dimensions that are
shown on the Drawings.

e.  Show location of anchors, construction and control joints, and waterstops,
when they are different from those shown on Drawings.

f.  Any additions or major changes shall be shown in both plan and elevation
(i.e. relocated doors, opposite door swings, change in wall location,
relocation of floor drains).

g.  Show approximate location and routing of electrical conduits in walls,
slabs and ceilings. Most conduits are run in groups, therefore, use range
of measurements to define location for entire section of conduits.

h.  Special circuits for computers, alarms and instrumentation shall be shown.

i.  Show any changes in location and elevation of ductwork and devices, fuel
piping and equipment, and heat piping and equipment.

j-  Location of gravity sewer system below slabs in buildings shall be shown,
if changes are made in the configuration.

k. If wall mounted electrical switches, control boxes, thermostats, etc. have
been relocated significantly, (other side of door, or to a wall other than
indicated diagrammatically on electrical plans) make the revision
accordingly.

7. Utilities

a.  When encountered, additional utilities (e.g., gas, cable, telephone, fiber

optic, etc.) shall be indicated on the Record Drawings.
8. Equipment Systems and Piping

a.  Show any changes to equipment systems, whether interior or exterior, for
process, HVAC, plumbing, instrumentation or electrical. If any
dimensional changes were made in the field, the numerical change shall
be made on the Drawing and be properly labeled. Update dimensions and
elevations on Drawings. Record Drawings must reflect any equipment
configuration and layout changes differing from that shown on the
Drawings.

b. Show any changes to piping systems, whether interior or exterior, for
process, HVAC, plumbing and instrumentation. If any dimensional
changes were made in the field, the numerical change shall be made on
the Drawing and be properly labeled. Update dimensions and elevations
on Drawings.

E. Specifications and Addenda - Legibly mark up each section to record:
1. Manufacturer, trade name, catalog number, and supplier of each product and
item of equipment actually installed.
2. Changes made by Change Order, Field Order, or other method.
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1.4 SUBMITTALS

A.

At the completion of the project, and prior to the release of retainage, deliver record

documents to the Engineer.

1.  Record drawings shall be provided as a bound, red-line paper set.

2. Record drawings shall be provided as a bound, red-line paper set and an
electronic file (pdf format) consisting of a full scan of the bound paper set.

3. Record drawings shall be provided as a bound paper set of computer generated
drawings, an electronic file (pdf format) of the bound paper set, and electronic
files in AutoCAD format. Ownership of the drawings and files shall pass to the
Owner at the time of submittal.

4.  Ifthe Contractor provides alternate or substitute equipment that requires revised
arrangements from the Bidding Documents, the Contractor shall provide
supplemental record drawings of these items in AutoCAD format.

Accompany submittal with transmittal letter, in duplicate, containing:

1. Date, project title and number.

2. Contractor's name and address.

3.  Title and number of each record document with certification that each document
is completed and accurate.

4.  Signature of Contractor, or their authorized representative.

Failure to supply all information on the Project Record Drawings as specified in Part

1.3 may result in withholding final completion and in non-approval of final payments

of the Contract. If Contract Time has elapsed, this shall be grounds for imposing

liquidated damages.

1.5 QUALITY ASSURANCE

A.

All horizontal and vertical dimensions, swing-ties, and elevations shall be accurate to
within one-tenth of a foot, unless greater accuracy is specified elsewhere in the
Specifications (e.g., concrete elevations, weir elevations, etc.).

PART 2 - PRODUCTS — NOT APPLICABLE

PART 3 - EXECUTION

3.1 MAINTAINING AND PROVIDING RECORDS

A.
B.

C.

Records shall be kept current as the work progresses.

Records shall be made available for review by the Owner, Engineer, Resident Project
Representative and/or Funding Agency(s) upon request.

Records shall be kept current as the work progresses. Failure to maintain current
records, as specified herein, shall be grounds for withholding additional retainage
from monthly partial payment requests. Failure to provide records shall also be
grounds for withholding of final payment and, if beyond contract time, shall be
grounds for imposing liquidated damages.

END OF SECTION
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SECTION 01800

EQUIPMENT STARTUP, TESTING AND OPERATOR TRAINING

PART 1 - GENERAL

1.1 DESCRIPTION

A. Work Included:

1.

General: The work of this Section includes the startup, certification and
operator training of equipment and control systems sufficient for a fully
functional project as determined by the Engineer. The following steps are
integral to this process:

a.  Submittals, as specified in Section 01340.

b.  Operations and Maintenance Manuals, as specified in Section 01340.

c. Summary of Work/ Construction Sequencing as specified in Section
01010.

Pre-Startup Meeting, as specified herein.

Factory Acceptance Testing, as specified in Division 13.

Equipment Startup, as specified herein.

Operator Training, as specified herein.

Equipment Demonstration Testing, as specified herein.

Site Acceptance Testing, as specified in Division 13.

F PR Mo A

B. General Definitions:

1.

Equipment Startup shall be generally defined as the initial placing into service
of the equipment by representatives of the Contractor, any subcontractors
directly responsible for the equipment provided, and the equipment
Manufacturer. This shall include verification of all equipment protection and
safety control features (e.g., motor high temperature, seal fail, hardwire
interlocks, estops, etc.) and include configuration of the VFD (if applicable)
prior to equipment startup.

Equipment Demonstration Testing shall generally be defined as the formal and
scheduled demonstration of equipment/system operations in accordance with
the requirements of the Contract Documents, including all required
performance or acceptance testing. This formal demonstration shall be
performed in the presence of the Engineer by representatives of the General
Contractor, any Subcontractors directly responsible for the equipment provided,
and the equipment Manufacturer.

Operator Training shall generally be defined as the formal and scheduled
instruction of plant personnel and other Owner designated representatives in the
proper operations of provided equipment, and in the techniques, methods,
schedules, etc. associated with maintenance. This formal training shall be
performed in the presence of the Engineer, by representatives of the Contractor,
any subcontractors directly responsible for the equipment provided, and the
equipment Manufacturer. Operator Training shall also include remote
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assistance to plant personnel by Manufacturer representatives during the initial
operations of the equipment.

C. Related Work Specified Elsewhere:

1.
2.
3.

Process equipment/systems are specified in Division 11.
Instrumentation and control systems are specified in Division 13.
Electrical systems are specified in Division 16.

D. Submittals:

1.
2.

In accordance with the requirements of Section 01340.

Contractor shall coordinate with subcontractors and Manufacturers and provide

a proposed start-up, testing and training plan for each piece of equipment

including detailed plans for temporary bypass pumping or temporary facilities,

when required. The Manufacturer(s) shall provide the Contractor with a start-
up, testing and training schedule and plan.

a. The startup, testing and training plan shall include a written outline
description of the means and methods to be employed during the certified
equipment test of each piece of equipment as well as the anticipated
sequence and duration of activities.

b. The startup, testing and training plan shall include the name(s) and
resume(s) of the duly authorized Manufacturer’s Representatives
proposed for the project. The qualifications of duly authorized
representatives of the Manufacturer are identified in Paragraph 1.2 below.

c.  The startup, testing and training plan shall include proof of calibration of
decibel meter(s) and flow meter(s) to be used in Equipment Startup(s).

d.  The startup, testing and training plan shall comply with the sequencing
and scheduling requirements outlined in Section 01010.

e.  The startup, testing and training plan shall identify the location and type
of temporary flow meters to be utilized, where required herein.

f.  Equipment startup and testing shall not be scheduled for Fridays without
prior agreement by the Owner and Engineer.

g.  Contractor shall assume a maximum of 2 days per week of availability by
the Engineer for equipment startup, training and demonstration testing.
Availability beyond this will be considered on a case-by-case basis with
prior agreement by the Owner and Engineer.

h.  Contractor shall revise and resubmit the startup, testing and training plan
to reflect the discussions and requirements from the Pre-Startup Meeting.

i.  Contractor shall submit manufacturer Operations and Maintenance
Manuals, along with updated control system drawings, at least 2 months
prior to Equipment Startup.

Contractor shall submit updated system-specific startup, testing and training

plans a minimum of 14 days prior to individual system starts, based on

discussions at the Pre-Startup Meeting and subsequent coordination with

Manufacturers, RPR and Owner (e.g., process availability, equipment status,

valving, lockout/tagout, etc.). Refer to schedule and notification requirements

below.

Following successful Equipment Startup, Operator Training and Equipment

Demonstration Testing, submit:
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a. Completed Equipment Startup Certification forms
b. Completed Operator Training forms
c. Completed Equipment Demonstration Testing Certification forms

E.  Pre-Startup Meeting

1.

4.

Contractor shall request a Pre-Startup Meeting a minimum of 10 days prior to
any startup activities. Engineer will set the meeting date and establish the
agenda for the meeting. Contractor shall submit a proposed startup, testing and
training plan a minimum of 10 days prior to the Pre-Startup Meeting. If the
proposed startup, testing and training plan is insufficient, the Engineer may
postpone the Pre-Startup Meeting until the submitted plan is sufficient. The
purpose of the Pre-Startup Meeting is to discuss the details of the Contractor’s
submitted startup, testing and training plan and to discuss overall startup
coordination and requirements.

The Pre-Startup Meeting will be held at the Project Site.

Contractor shall make arrangements for appropriate individuals from the
electrical subcontractor, systems integrator, and relevant Manufacturer(s) to
attend. = Manufacturer(s) may attend in person or via telephone/video
conference.

Engineer will distribute a meeting summary to all attendees.

F. Schedules and Notifications:

1.

Contractor shall provide Engineer with at least a 14 calendar day notice prior to
initiating startup activities to allow necessary coordination with Engineer and
Owner representatives. If startups are conducted in groups of activities, the
notification shall be provided for each grouping. The actual date and time for
testing and/or training will be the first mutually acceptable date and time
available to all parties subsequent to receipt of the request.

Contractor shall be responsible for any and all coordination necessary with the
daily operations of the facility to accommodate the testing schedule.

Operator Training shall follow successful Equipment Startup and must be
completed prior to the equipment being put on-line for uninterrupted service.
Contractor may formally request that Operator Training be conducted
concurrently with the Equipment Demonstration Testing; however, this
determination will be made on a case-by-case basis by the Engineer and Owner.
Under no circumstances will conditions of the testing interfere with the ability
of Owner's representatives to observe necessary features, to hear and
understand instructions, or to ask questions. If such conditions occur, then
Operator Training will not be allowed to run concurrently with Equipment
Demonstration Testing.

Contractor shall maintain a shared calendar for the Owner, Engineer and
Contractor to document the agreed upon dates for individual Equipment
Startup, Operator Training, and Equipment Demonstration Testing.

QUALITY ASSURANCE

A. Duly authorized Manufacturer’s Representatives shall meet the following criteria:

1.
2.

A direct employee of the Manufacturer;
Fluent in the English language;
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3. Has a minimum of 5 years of experience in the proper installation, adjustment,
operation, testing, and startup of the specified model, including, but not limited
to, equipment calibration, and other mechanical or electrical components of the
equipment.

4.  Sales personnel, marketing personnel or local representatives will not be
accepted as a duly authorized representative of the Manufacturer unless the
Manufacturer has certified them accordingly.

PART 2 - PRODUCTS

(NOT USED)

PART 3 - EXECUTION

3.1 EQUIPMENT STARTUP

A.

B.

Equipment startup shall be performed by the authorized representative(s) of the

Manufacturer as identified in the Submittals.

The Equipment Startup shall be performed prior to Operator Training and prior to

Equipment Demonstration Testing.

No form of energy shall be applied to any part of the system prior to receipt by the

Engineer of a certified statement of approval of the installation from the Contractor.

This certification shall contain a statement by an authorized representative of the

equipment Manufacturer that the equipment is ready for testing, as outlined below.

As part of the Equipment Startup, the Contractor and Manufacturer shall:

1.  Verify that the equipment is installed properly and in accordance with
Manufacturer's requirements and instructions, and as such, it is appropriate to
apply power to the units in question.

2. Verify that all manual and all automatic equipment protection and safety control
features of the equipment function properly, including all alarms, and all
activation and deactivation sequences.

3. Verify that equipment can receive remote control signals and send remote
feedback signals.

4.  Verify that the equipment can operate without excessive noise, vibration,
overheating, overloading, jamming, etc. during specified conditions.

5. Verify and document equipment capacity and amperage draws (on all power
feeds) with equipment running under specified conditions.

6.  Verify and document the noise level of equipment, drives and motors, unless
otherwise noted, shall not exceed 90 dBA, as measured 3 feet from the unit
under free field conditions.

a. Each unit shall be monitored for compliance running under specified
conditions with other area equipment deactivated.

b. Contractor shall provide certified proof of calibration for instrument
utilized to measure noise level.

Each piece of equipment shall be tested sufficiently to ensure that all features required

to be demonstrated and/or verified during the equipment certification testing are

within acceptable limits. The startup shall not be considered complete until the unit
is fully capable of passing the equipment certification testing.
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Where multiple units are provided, each unit shall undergo startup procedures.

The duly authorized representative of the Manufacturer shall provide all specialty

tools, specialty testing equipment and labor necessary for the start-up of the

equipment.

The Contractor shall provide all power, chemical, tools, equipment, labor, water and

fuel as required for Equipment Startup.

1. The Contractor shall be responsible for all contacts and arrangements as
necessary with the proper municipal departments and/or public utility
companies to arrange for temporary and/or separate billing so that bills
associated with testing and startup procedures can be easily identified.

2. Contacts and arrangements with the local power company shall include, but not
be limited to, all arrangements as necessary so that peak power demands
incurred during testing and startup procedures will not become a part of the
permanent record for determining future power demand charges for the Owner.

3. All waste materials shall be disposed of by the Contractor in an environmentally
acceptable manner at no additional cost to the Owner.

In the event of an unsuccessful equipment start-up, Manufacturer and Contractor shall

make necessary alternations, adjustments, repairs and replacements and the

equipment start-up shall be repeated.

The Manufacturer Representative’s shall fill out the Equipment Start-Up Certification

form included at the end of this Section. Startup will not be considered complete until

this form has been provided to the Engineer along with the Manufacturer

Representative’s field report.

EQUIPMENT DEMONSTRATION TESTING

A.

Equipment Demonstration Testing shall be performed after the Equipment Startup is

completed and it has been verified that equipment functions in accordance with the

requirements of the Contract Documents in all aspects. Equipment Demonstration

Testing shall be performed by the authorized representative(s) of the Manufacturer.

Equipment Demonstration Testing shall not be scheduled concurrently with

Equipment Startup without the prior approval of the Engineer.

If the Engineer has arrived on-site for the scheduled Equipment Demonstration

Testing and the equipment is not capable of demonstrating complete compliance with

the Contract Documents, or if the Manufacturer's representative is not present, the

Contractor shall be responsible for all costs to the Engineer associated with failed

testing, including travel expenses. The importance of prior and proper equipment

demonstrations to verify that the requirements of the Equipment Demonstration

Testing will be met is stressed.

At a minimum during the Equipment Demonstration Testing, the Contractor shall

complete the following to the satisfaction of the Engineer:

1. Demonstrate that the equipment is installed properly and in accordance with
Manufacturer's requirements and instructions, and as such, it is appropriate to
apply power to the units in question.

2. Demonstrate all manual and all automatic equipment protection and safety
control features of the equipment functions properly, including all alarm,
activation and deactivation sequences.

20950A



01800-6
EQUIPMENT STARTUP, TESTING AND OPERATOR TRAINING

3. Demonstrate that the equipment can operate without excessive noise, vibration,
overheating, overloading, jamming, etc. during normal operating conditions.

4.  Demonstrate the full specified range of equipment operation when controlled
remotely by the controls system.

5. Other specific requirements as outlined within the individual specifications
sections.

Each piece of equipment shall be tested sufficiently to ensure that all features required

to be demonstrated and/or verified are within acceptable limits.

Where multiple units are provided, each unit shall undergo equipment certification

testing procedures individually and then with multiple units on-line to verify the total

systems output capacity and performance.

The duly authorized representative of the Manufacturer shall provide all specialty

tools, specialty testing equipment and labor necessary for the start-up and testing of

the equipment.

The Contractor shall provide all power, chemical, equipment, labor, water and fuel as

required for startup and testing.

All equipment provided on the project shall be demonstrated to function properly.

Demonstration as a component of an overall system shall not relieve the Contractor

of their responsibilities to demonstrate proper operation or verify specific

requirements for each individual component.

Minimum Testing Requirements for Instrumentation/Control Systems:

1. All instruments shall be calibrated in the presence of the Engineer.

2. All transmitters or direct-operated receivers shall be calibrated to impose input
values representing zero percent, ten percent, and eighty percent of full scale.

3. The inputs and outputs of devices, as appropriate, shall be connected to
manometers for differential pressure devices, or compared to measured levels,
rates or quantities, during calibration. The receiving devices shall be adjusted
to read the calibrated output of the initial calibration.

4.  After placing each measuring system in service, an actual comparison of the
measured variable versus readout shall be made. For each differential pressure
based measuring system, a manometer shall be connected to the connections
provided in the piping, tank, or other appropriate device. Each system shall
meet the manufacturer's standard accuracy.

5. Secondary functions, such as sequencing, timing features, alarm actuation and
pacing shall be adjusted during initial calibration, demonstrated after the system
is placed in service and adjusted during equipment demonstration testing, as
necessary.

6.  Linkage or range adjustments shall be sealed by colored lacquer in the presence
of the Engineer immediately following calibration.

7.  Process calibration, such as volumetric drawdown tests on flows and level
measurements, shall be conducted on all measuring systems as requested by the
Engineer. Once established as being within acceptable accuracy limits, future
tests which require use of the measuring device to demonstrate system
operations can utilize generation of mA signals to simulate level, flow or similar
variable variations.

8. Refer to Division 13 and Section 15604 for additional details.
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Minimum Testing Requirements for Electrical Systems.

1. Refer to Section 16000 and 16950.

In the event of unsuccessful Equipment Demonstration Testing, Manufacturer and
Contractor shall make necessary alternations, adjustments, repairs and replacements
and the equipment testing shall be repeated.

The Manufacturer Representative’s shall fill out the Equipment Demonstration
Testing Certification form included at the end of this Section. Equipment
Demonstration Testing will not be considered complete until this form has been
provided to the Engineer along with the Manufacturer representative field report.

33 OPERATOR TRAINING

A.

B.

Operator Training shall be performed by the authorized representative(s) of the
Manufacturer as identified in the Submittals.

Unless otherwise noted within the specific specification sections, provide minimum
of one day (8-hour days, not including travel time) of combined training and
operational assistance for plant operators for each piece of equipment in the proper
operations of provided equipment, and in the techniques, methods, schedules, etc.
associated with maintenance.

The level of the training and operational assistance provided shall be as required to
ensure proper understanding of the equipment’s operations, maintenance and
warranty conditions. Should manufacturer require time in addition to the minimums
indicated herein, or within the individual specification sections, to sufficiently detail
the proper operations and maintenance of the equipment, it will be provided at no
additional cost to Owner. Under absolutely no circumstances shall warrantees
become void due to Owner's failure to follow operational and maintenance procedures
which were not fully detailed and described to Owner's representatives during these
sessions.

The manufacturer representative shall fill out the Operator Training Certification
form included within this Section. Training will not be considered complete until this
form has been provided to the Engineer.
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EQUIPMENT START-UP CERTIFICATION

Owner: Date:

Project

Contractor:

Equipment Manufacturer:

Equipment:

Specification Number:

As an authorized representative of the equipment manufacturer, the undersigned certifies that the
equipment listed above conforms to the requirements of the Contract Documents. The undersigned
authorized representative of the manufacturer further certifies that the equipment has been installed
in accordance with the manufacturer's written instructions, that it is ready for permanent operation
and that nothing in the installation will render the manufacturer's warranty null and void.

(Manufacturer’s Authorized Representative/ Signature & Printed Name) (Date)
(Contractor/ Signature & Printed Name) (Date)
(Witnessed by Engineer/ Signature & Printed Name) (Date)

** Manufacturer’s Representative to provide a copy of Field Report via separate transmittal **
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OPERATOR TRAINING CERTIFICATION

Owner: Date:

Project

Contractor:

Equipment Manufacturer:

Equipment:

Specification Number:

I, the undersigned Manufacturer’s Authorized Representative, have trained the Owner's personnel
listed below in the proper operation and maintenance of the above listed equipment.

(Manufacturer’s Authorized Representative/ Signature & Printed Name) (Date)
(Owner’s Representative/ Signature & Printed Name) (Date)
(Witnessed by Engineer/ Signature & Printed Name) (Date)
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EQUIPMENT DEMONSTRATION TESTING CERTIFICATION

Owner: Date:

Project

Contractor:

Equipment Manufacturer:

Equipment:

Specification Number:

This certifies that the entire equipment/system has met the requirements of Section 01800, 16950
and all other applicable requirements of the contract documents.

(Manufacturer’s Authorized Representative/ Signature & Printed Name) (Date)
(Contractor/ Signature & Printed Name) (Date)
(Witnessed by Engineer/ Signature & Printed Name) (Date)

** Manufacturer’s Representative to provide a copy of Field Report via separate transmittal **

END OF SECTION
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SECTION 02050A

DEMOLITION

PART I - GENERAL

1.1

DESCRIPTION

A.  Work Included:

1.

The Contractor shall furnish all labor, materials, tools, equipment and apparatus

necessary and shall do all work required to complete the demolition, removal,

and alterations of existing facilities as indicated on the Drawings, as herein
specified, and/or as directed by the Engineer.

Demolition and alteration work within occupied areas shall be accomplished

with minimum interference to the occupants and to the plant which shall be in

continuous operation during construction.

All equipment, piping, and other materials that are not to be relocated or to be

returned to the Owner shall become the property of the Contractor and shall be

disposed of by him, away from the site of the work and at his own expense.

All demolition or removal of existing structures, utilities, equipment, and

appurtenances shall be accomplished without damaging the integrity of existing

structures, equipment, and appurtenances to remain, to be salvaged for
relocation or stored for future use.

Such items that are damaged shall be either repaired or replaced at the

Contractor's expense to a condition at least equal to that which existed prior to

the start of his work.

Unless otherwise indicated, all items labeled to be "removed", "demolished" or

"remove/demolish”" shall be removed and disposed of off site in accordance

with all Local, State and Federal Regulations.

The Contractor shall not collect any samples of either Building Materials,

Wastes, Soils, or any other site/project related materials, nor have the samples

analyzed for any reason without prior written approval from the Owner or

Engineer. Furthermore, the Contractor shall not hire or contract with another

party or Consultant to conduct sampling of either Building Materials, Wastes,

Soils, or any other site/project related materials or to conduct analytical

analysis.

a.  All sampling requests are to be directed in written format to the Owner
and Engineer.

b. By collecting unauthorized samples, the Contractor shall assume any and
all financial burden of the required corrective action.

c. Ifasample is collected and analyzed without prior written approval from
the Owner or Engineer, the Contractor shall be responsible for any and all
remediation required by any applicable regulatory authority arising from
or related to the samples collected and analyzed, as the validity of the
materials sampled, sample locations and sampling protocols utilized
cannot be confirmed by the Owner's or Engineer's independent
Consultant.
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B. Related Work Specified Elsewhere: (When Applicable)
1.  See Summary of Work, Section 01010.

JOB CONDITIONS
A. Condition of Structures:

1. The Owner assumes no responsibility for the actual condition of structures to
be demolished.

2. Conditions existing at the time of inspection for bidding purposes will be
maintained by the Owner as far as practicable. However, variations within the
structures may occur due to Owner's removal and salvage operations prior to
the start of demolition work (where applicable).

UTILITIES
A. Utility Locations:

1. Utility locations shown on the plans are approximate only, based on information

supplied by the utility companies.
B. Coordination with Utilities:

1. The Contractor shall make all necessary arrangements and perform any
necessary work to the satisfaction of affected utility companies and
governmental divisions involved with the discontinuance or interruption of
affected public utilities and services.

SUBMITTALS
A.  Schedule - Demolition:

1.  Submit two (2) copies of proposed methods and operations of demolition to the
Engineer for review prior to the start of work. Include in the schedule the
coordination for shut-off, capping and continuation of utility services as
required.

2. Provide a detailed sequence of demolition and removal work to ensure the
uninterrupted progress of the Owner's operations.

PROTECTIONS

A.  Ensure the safe passage of persons around the area of demolition. Conduct operations
to prevent injury to adjacent buildings, structures, other facilities and persons. Erect
temporary, covered passageways as required by authorities having jurisdiction.

B. Provide interior and exterior shoring, bracing, or support to prevent movement,
settlement or collapse of structures to be demolished and adjacent facilities to remain.

DAMAGES
A. The Contractor shall promptly repair damages caused by demolition operations to
adjacent facilities at no cost to the Owner.

PART 2 - PRODUCTS — Not Applicable

PART 3 - PERFORMANCE

A. Remove and dispose of non-salvageable material in accordance with all applicable
local and state laws, ordinances and code requirements.
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Dispose of material daily as it accumulates.

Carefully remove, store and protect from damage all materials to be salvaged.

Buildings and Adjacent Property:

1.  Protect all buildings and property adjacent to equipment to be removed from
damage by erecting suitable barriers or by other suitable means.

2. Leave such buildings in a permanently safe and satisfactory condition.

Maintaining Traffic:

1. Ensure minimum interference with roads, streets, driveways, sidewalks and
adjacent facilities.

2. Do not close or obstruct streets, sidewalks, alleys or passageways without
permission from authorities having juris—diction.

Process and electrical demolition, removal and alteration are indicated in the

corresponding sections.

Mechanical/Process Demolition:

1. Mechanical/Process demolition in general shall consist of the dismantling and
removal of existing piping, tanks, pumps, motors, equipment and other
appurtenances as specified, and indicated on the Drawings.

2. It shall also include, where necessary, the cutting of existing piping for the
purpose of making connections thereto.

3. Piping not indicated to be removed but which may interfere with construction
shall be removed to the nearest solid support, capped and left in place. Where
piping that is to be removed passes through the wall of existing structures, it
shall be cut off and properly capped on each side of the wall.

4. When piping is to be altered or removed underground, the remain—ing piping
shall be properly capped or plugged.

5. Abandoned underground piping shall be left in place unless it interferes with
new structures or unless otherwise noted on the Drawings.

Salvage:
1. Salvaged items shall be stored on site for the Owner in an acceptable location
and manner.

Treatment Structure Cleaning: (unless indicated otherwise on the Drawings):

1. Contractor shall give Owner 14 days minimum notice prior to beginning work
in structures requiring draining and cleaning; which are to be renovated or
cleaned as part of this project. The Owner will be responsible for removal and
disposal of the liquid contents of the existing structures.

2. When the existing treatment structures are empty of liquid (drained by the
Owner), any solids and/or debris, the Contractor shall then clean the structure
walls, floor and ceiling using a high-pressure steam cleaning device. The
cleaning once debris is removed from the structure is part of lumpsum Bid item
No.1.

3. If the demolition work does not commence within the Contractor's approved
project schedule, the structures may be placed back in operation by the Owner.
It will then be the Contractor's responsibility to drain and clean the structures.

Maintain Treatment:

1.  During demolition, maintain treatment as outlined in Section 01010, Summary
of Work.
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K. Demolition Sequence:

1. The demolition sequence is to conform the reviewed and approved project

schedule, and restrictions outlined in Section 01310, Construction Schedules.
L. Pest Control:

1. Provide pest control when needed or when directed by the Engineer.
2.  Exterminate and prevent migration of rodents to adjoining buildings in
accordance with the requirements of the state or local health department.

END OF SECTION
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SECTION 09900

PAINTING

PART 1 - GENERAL

1.1 SUMMARY
A. This Section includes surface preparation and field painting of the following surfaces
of new items unless specified elsewhere to be prefinished. This includes pre-primed
surfaces.

1. Painting of all submerged surfaces.

2. Painting of all exposed interior surfaces.

3. Painting of all exposed exterior surfaces.

4.  Staining of exterior and interior exposed wood surfaces.

5. Staining of concrete surfaces.

B. Painting of existing items:

1.  Existing floors, walls and ceilings to receive surface preparation and field

painting are indicated on the drawings and in the specifications.

a.  All previously painted items located within floors, walls and ceilings
indicated to be painted will also receive surface preparation and field
painting.

2. Any other existing items on the drawings or in this specification indicated to be

painted will receive surface preparation and field painting.

C. This Section also includes:

1.  Piping runs above finished ceilings shall be considered exposed and shall be

painted.

2. Back prime, with specified interior first coat, all surfaces of wood finish and

trim which will be concealed after installation.

3. All surfaces of ferrous metal fabrications built into concrete and masonry shall
be shop primed or receive a primer coat in accordance with this section. All
surfaces exposed to view shall receive intermediate and finish coats.

Pipe, pump and valve identification markers.
Skid resistant floor coating where shown on the Drawings.
Secondary containment coatings.
Motors and equipment which are pre-finished shall receive one top coat to
provide a color matching the system color indicated in the pipe identification
schedule.
8.  Load rating identification markings for monorails and lifting hooks.
9.  Paint all items modified or relocated in the existing facility.
D. Definitions:
1.  Submerged surfaces are defined as:

a. Those surfaces which are below the maximum water surface level as
indicated on the drawings, and/or extend 3-feet above the maximum water
surface for uncovered tanks.

b.  All surfaces contained within covered tanks.

R
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c.  The full height of all partially submerged items such as sluice, slide and
weir gates, piping, etc.

d. All surfaces contained within underground vaults, structures and
manbholes such as valve pits, dry wells, etc.

Exposed interior surfaces shall be non-submerged surfaces exposed to view that

are enclosed and/or protected in such a manner that they cannot be exposed to

UV light or weather conditions.

Exposed exterior items shall be all other surfaces which don’t fall under the

definition of “submerged” or “exposed interior surfaces”.

Items not requiring surface preparation and field painting:

1.

b

@ =

10.
11.
12.

13.

Items and equipment that are specifically specified to receive the
manufacturer’s standard primer and finish coats in the factory, except as noted
for color and touch-up painting.

Copper, bronze, brass, chromium plate, nickel, stainless steel, aluminum or
monel metals (unless otherwise noted).

Unprimed galvanized metals not indicated to be painted shall remain
unfinished.

Face brick, decorative CMU, architectural precast concrete and tile.

Concrete slabs and walls unless indicated in the finish schedule on the drawings
to be painted or receive secondary containment coatings.

Underside of exposed metal decks unless indicated to be painted in the finish
schedule.

Prefinished fiber cement siding as specified in Division 7.

Acoustic tile ceilings specified in Division 9.

Acoustical sound control panels or sprayed on acoustical insulation specified in
Division 9.

Aluminum door, windows and framing specified in Division §.

Vinyl windows specified in Division 8.

Toilet partitions and screens, metal lockers and toilet bath accessories specified
in Division 10.

Laboratory, kitchen and office casework specified in Division 12.

1.2 REFERENCES

A.

@

SRS

—-mamm

ASTM D2247 - Practice for Testing Water Resistance of Coatings in 100 Percent
Relative Humidity.

ASTM D 2794 - Test Method for Resistance of Organic Coatings to the Effects of
Rapid Deformation (Impact).

ASTM E84 - Test Method for Surface Burning Characteristics of Building Materials.
DASTM D6386 - Standard Practice for Preparation of Zinc (Hot-Dip Galvanized)
Coated Iron and Steel Products for Painting

Federal Test Method No. 141 - Method 6141, Stain Removal.

ANSI A13.1 - Scheme for the Identification of Piping Systems.

SSPC - Steel Structures Painting Council.

SSPC-PA1, “Standard for Shop, Field, and Maintenance Painting.”

SSPC-PA2, “Measurement of Dry Paint Thickness with Magnetic Gauges.”
SSPC-SP1, “Solvent Cleaning.”
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SSPC-SP2, “Hand Tool Cleaning.”

SSPC-SP3, “Power Tool Cleaning.”

SSPC-SP6, “Commercial Blast Cleaning.”

SSPC-SP7, "Brush Off Blast."

SSPC-SP10, “Near-White Blast Cleaning.”

SSPC-SP16, "Brush Blast Cleaning of Non Ferrous Metals"

SSPC-PA Guide 3, Standard “A Guide to Safety in Paint Application,” latest revision.
VOC Standards - All coatings shall be in accordance with all applicable State and
Federal VOC Standards.

1. OSHA 29 CFR 1925.55 Gases, Vapors, Fumes, Dusts and Mists.

2. Ozone Transportation Commission (OTC) 2005 VOC Regulation.

3. 38 MRSA: Section 584A; Air Protection and Improvement Law.

OSHA 29 CFR 1926.62 Lead.

SSPC - Guide 61 (COH) Guide for Containing Debris Generated during Paint
Removal Operations.

SSPC - Guide 71 (DIS) Guide for Disposal of Lead-Contaminated Surface
Preparation Debris.

SSPC Publication 91-18 Industrial Lead Paint Removal Handbook.

. USEPA 40 CFR Part 261 Identification and Listing of Hazardous Waste.

USEPA 40 CFR Part 262 Standards Applicable to Generators of Hazardous Waste.
USEPA 40 CFR Part 263 Standards Applicable to Transporters of Hazardous Waste.
USEPA 40 CFR Part 268 Land Disposal Restrictions.

AA USDOT 49 CFR Parts 173, 178 and 179.

1.3 SUBMITTALS

A.

B.

C.

Submit product data under provisions of Section 01340 including tested performance
characteristics.

Submit manufacturer’s color chips showing the full range of colors available for each
type of finish coat material specified.

Submit schedule on manufactures letter head with list of items to be coated, type and
manufacturer of shop coating and type of field coating, including primers, details on
surface preparation methods, application procedures and dry mil thickness.

Submit a letter from the manufacturer certifying that the products submitted are
applicable for the applications indicated.

Submit coating manufacturer’s certification that the proposed coatings meet all state
and federal VOC regulations.

1.5 QUALITY ASSURANCE

A.

B.

The Contractor shall obtain the services of a painting contractor with 5 years
experience on similar projects.

All materials used on work shall be exactly as specified in brand and quality. No
claim by the Contractor as to unsuitability or unavailability of any material specified,
or their unwillingness to use same, or their inability to produce first class work with
same, will be entertained unless such claims are made in writing and submitted to the
Engineer at least seven (7) days prior to the date established for receipt of General
Bids.
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Before purchasing materials for the work, the Contractor shall submit to the Engineer

a list of the products they propose to use, and the list shall be reviewed by the

Engineer with a status of no exceptions taken before commitment for materials is

made.

Materials selected for coating systems for each type of surface shall be the products

of a single manufacturer.

Include on label of all containers:

Manufacturer's name

Type of paint

Manufacturer's stock number

Color

Instructions for reducing, where applicable

Label analysis

. Shelf life dates

ield Quality Control:

Contractor shall request review by the Engineer, of first finished room, space

or item of each color, texture and method of applications, prior to proceeding

with additional painting.

2. Use first acceptable room, space or item as the project standard for each color
scheme.

3.  For spray application, when applicable, paint a surface not smaller than 100
square feet as the project standard.

4.  Repainting of materials failing to meet the requirements of the Specifications
or Drawings, shall be performed by the Contractor, at no additional cost to the
Owner.

5. The number of coats and total mil thickness specified in the paint schedule are
minimums. If the specified minimum film thickness is not achieved, additional
coats shall be applied to achieve the total film thickness specified.

Paints submitted shall meet all Federal and State regulations pertaining to Volatile

Organic Compounds (VOC) compliance, and be in accordance with OTC 2005

Standards.

All coating systems used for potable water applications shall be previously approved

by the National Sanitation Foundation (NSF) in accordance with Standard 61.

Evidence of compliance shall be an approval letter from NSF listing the submitted

material.

POk WD =

1.6 DELIVERY, STORAGE AND HANDLING

A.
B.
C.

™ O

Deliver coating materials in sealed containers with labels legible and intact.

Store only acceptable project materials on the project site.

All painting materials shall be stored and mixed in a single location coordinated with
the Engineer. The Contractor shall not use any plumbing fixture or pipe for mixing
or for disposal of any refuse. The Contractor shall carry all necessary water to the
mixing room, and shall dispose of all waste outside of the building in a suitable
receptacle.

Restrict storage location to paint materials and related equipment and supplies.
Keep storage location neat and clean.
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F. Remove all soiled and used rags, waste and trash from the storage location and
building at the end of each work day.

G. Repair all damage to the storage location, caused by painting materials and equipment
at no additional cost to the Owner.

H. Comply with all applicable health and fire codes and regulations including safety
precautions recommended by the manufacturer. Storage space shall be provided with
a suitable fire extinguisher fully charged at all times.

I.  Heat shall be provided in the storage area if paints are to be stored during winter
months. The temperature shall be maintained above 40 degrees F at all times.

ENVIRONMENTAL REQUIREMENTS

A. Comply with manufacturer's recommendations as to environmental conditions under
which coatings and coating systems shall be applied.

B. Do not apply coatings in areas where dust is being generated.

C. Do not apply coatings when the air or material surface temperature is below 50
degrees Fahrenheit and unless the temperature is at least 5 degrees Fahrenheit above
the dew point.

D. Do not apply exterior coatings in frosty, damp or rainy weather or while surfaces are
exposed to hot sunlight.

EXTRA MATERIALS
A. For all materials with a shelf life of greater than 12 months, provide one gallon of
each type and each color of touch-up paint shall be provided to the Owner by the
Contractor in unopened containers.

PART 2 - PRODUCTS

23

24

2.5

2.6

MANUFACTURERS
A. Tnemec Company, Inc.
B. Sherwin Williams

C. PPG
D. Orequal
MATERIALS

A. Refer to the paint schedule in Part 3 for specific products and application.

COMPONENTS

A. All finish coats shall be compatible with shop prime coats.

B. Turpentine shall be pure spirits of turpentine.

C. Shellac shall be four pounds and shall meet the U.S. Government specifications as
issued by the Bureau of Commerce.

D. When metal is primed in the mill or shop as part of painting contract, use the materials
specified in every case for such surfaces and use in accordance with manufacturer's
directions for first or priming coat.

MIXING AND TINTING
A. Deliver paints and enamels ready-mixed to project site.
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Accomplish job mixing and job tinting only when required.

Mix only in mixing pails placed in suitably sized nonferrous or oxide resistant metal
pans.

Use only tinting colors recommended by the manufacturer for the specific type of
finish.

Fungicidal agents, when applicable, shall be incorporated into the paints and stains
by the manufacturer.

Mix and prepare paints in strict accordance with Manufacturers recommendations.

PART 3 - EXECUTION

3.1 INSPECTION

A.

Examine surfaces scheduled to receive paint and finishes for conditions that will
adversely affect execution, permanence or quality of work and which cannot be put
into an acceptable condition through preparatory work as included in Part 3.2, Surface
Preparation.

Immediately notify the Engineer in writing when a surface to be finished cannot be
put into an acceptable condition.

Do not proceed with surface preparation or coating application until conditions are
suitable.

The Contractor shall be responsible for and shall rectify, at no additional cost to the
Owner any unsatisfactory finish resulting from the application of coatings on surfaces
not in acceptable condition.

3.2 SURFACE PREPARATION

A.

C.

At a minimum, all surfaces must be prepared and cleaned in accordance with the

manufactures written specifications and pertaining to the intended substrate to be

coated. The contractor must be fully read and understand all of these requirements
and all other required product recommendations prior to commencing any work.

Concrete and Masonry:

1.  Clean all dust, dirt, oil and efflorescence from surfaces.

2. Repair cracks and concrete defects in accordance with Specification Section
03346 prior to installing coating system. Finished concrete surface to have a
smooth, uniform texture.

3. Etch dense and smooth concrete, or concrete that has had a hardener applied,
with a five percent solution (by weight) of muriatic acid.

4.  Ensure concrete masonry units have a smooth, uniform texture and are free of
voids and bug holes in the surface prior to installing coating systems.

5. Fill concrete masonry unit surfaces with block filler in sufficient thickness to
produce a final result which shall fill all voids and pin holes.

6.  Allow surfaces to thoroughly dry prior to application of first coat.

Ferrous Metal Surfaces (Items not shop primed):

1. All submerged ferrous metals shall be sandblast cleaned in accordance to SSPC-
SP10 immediately prior to priming.

2. All other ferrous metals shall be sandblast cleaned in accordance to SSPC-SP6
immediately prior to priming.
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3. Remove dirt, oil and grease by washing surfaces with mineral spirits.

4.  Surfaces shall be dry and free of dust, oil, grease and other foreign material
before priming.

5. Feather edges of sound existing paint by grinding, if necessary.

6. Clean and touch up weathered, worn or damaged shop coats of paint with the
specified primer.

7. Restore shop coats of paint with identical materials if removed for welding and
fabrication.

Galvanized metals indicated to be painted:

1. Solvent clean in accordance with ASTM D6386.

2. Surfaces shall receive SSPC-SP-16 and shall be surfaced prepared in
accordance with ASTM D6386.

3. Surfaces shall be dry and free of dust, oil, grease and other foreign material
before priming.

4.  Restore shop coats of paint with identical materials if removed for welding and
fabrication.

Previously Coated Surfaces (including existing items and new items that are shop

primed):

1.  The areas of the coated surface that are blistered, eroded, brittle or otherwise
failed shall be completely removed before beginning the specified surface
preparation.

2. The areas where the existing coating is intact shall be sanded to dull the finish.

3. Before applying the new coating over an existing coating, a test section must
be done to ensure compatibility of the new and old coatings.

4.  All other existing coatings shall be prepared as recommended by the
manufacturer and as specified in this section.

5. Ferrous metals arriving at the job site with shop primers other than the
polyamide epoxy or rust inhibitive primers specified shall be provided with an
intermediate coat as necessary for compatibility with specified topcoats.

6.  Special attention shall be paid to the potential for epoxy shop and intermediate
coats to chalk upon exposure to sunlight. The Contractor shall follow the
manufacturer's required surface protection/covering and surface preparation
recommendations before any intermediate or top coats can be applied over
chalked surface. Epoxy primers and intermediate coats shall be top coated no
later than 45 days after the application of the epoxy coating. If topcoats are to
be applied later than 45 days, the following surface preparation shall be
provided:

a.  The existing finish shall be etched by sanding with 80 grit paper or cloth.

b.  Surfaces shall be pressure washed with 3000 to 5000 pounds of pressure.

c. The Engineer, at their discretion, can require the Contractor to conduct
adhesion tests of the topcoats.

7. The following shall be the minimum surface preparatory for existing surfaces

that are to be painted, unless indicated otherwise:
a.  Existing submerged ferrous metals.
1. Clean
ii.  Sandblast in accordance with SSPC-SP10.

20950A



33

09900-8
PAINTING

b. Non-submerged ferrous metals.
i.  Clean
ii.  Sandblast in accordance with SSPC-SP6.
c.  Existing concrete floors and all surfaces to receive secondary contaminant
coatings.
1. Clean
ii.  Sand or shot blast to remove existing coatings and to provide an
anchor profile for the new coating.
d.  Existing Concrete and Masonry
1. Clean
ii.  Scrape existing paint to a sound surface.
iii.  Sand with 80 grit paper or cloth to provide anchor profile for new
coating.
iv.  Pressure wash all existing epoxy coated surfaces.

APPLICATION

A. Workmanship:

1.
2.

Employ skilled workmen to insure workmanship of the highest quality.
Materials shall be applied only by craftsmen experienced in the use of the
specific products involved.

B. General Requirements:

1.
2.

Apply all coatings under adequate illumination.

Perform no work in the rain, dew, or fog, when the temperature is below 50

degrees Fahrenheit and at least 5 degrees Fahrenheit above the dew point, or

before the other coats have thoroughly dried.

Do not apply coatings until the material surfaces are thoroughly dry.

Apply paints with suitable brushes, rollers or spraying equipment.

a.  The rate of application shall not exceed that as recommended by the paint
manufacturer for the surface involved.

b. Keep brushes, rollers and spraying equipment clean, dry and free from
contaminates and suitable for the finish required.

c. Make each coat a different tint from that of the preceding coat, with final
coat tinted to the exact shade selected by the Engineer. Lightly sand
surfaces between each coat of gloss and semi-gloss finishes, and wipe
clean.

Comply with the recommendation of the product manufacturer for drying time

between succeeding coats. Contractor shall follow the manufacturer’s specific

curing requirements for rust inhibitive primer shop coats prior to allowing top
coating.

Sand and dust between each coat to remove defects visible from a distance of

five feet.

Finish coats shall be smooth, free of brush marks, streaks, laps or pile up of

paints and skipped or missed areas.

Inspection:
a. Do not apply additional coats until the completed coat has been inspected
by the Engineer.
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b.  Only inspected and reviewed coats will be considered in determining the
number of coats applied.

9.  Leave all parts of moldings and ornaments clean and true to details with no
undue amount of paint in corners and depressions.

10. Make edges of paint adjoining other materials or colors clean and sharp with no
overlapping.

11.  Apply primer on all work before glazing.

12.  Refinish entire wall where portion of finish has been damaged or is not
acceptable.

13.  Runs on face are not permitted.

PROTECTION

A. Furnish and lay drop cloths in all rooms and areas where painting and finishing is
being done to adequately protect flooring and other work from damage during the
prosecution of the painting work.

B. Remove all canopies of lighting fixtures, all electric switch plates, and similar
equipment, set them carefully away, and cover adequately, protect the fixtures, etc.;
replace the canopies, plate, etc. in as good condition as when found.

C. Do not paint over any code-required labels, such as Underwriter's Laboratories and
Factory Mutual, or any equipment identification, performance rating, name, or
nomenclature plates.

D. Correct and refinish all interior and exterior surfaces in the existing facility affected
by the new work. Materials and their application shall be as required to most closely
match the existing finishes and as specified in this Section.

CLEANING
A. Atthe completion of the work of this Section, remove all paint spots and oil or grease
stains, caused by this work from floors, walls, fixtures, hardware and equipment,
leaving their finishes in a satisfactory condition. Remove all materials and debris and
leave the site of the work in a clean condition so far as this work is concerned.

FINAL INSPECTION
A. Protect all painted and finished surfaces against damage until the date of final
acceptance of the work. The Engineer will conduct a final inspection of all painters'
work. As part of the final inspection the Contractor shall demonstrate compliance
with the specified film thickness with appropriate paint gauges. The Contractor shall
be required to repaint, refinish, or retouch any areas found which do not comply with
the requirements of this Section.

LOAD RATING IDENTIFICATIONS
A. Provide markings indicating the load rating of all hoists, monorails and lifting hooks.
B. Markings shall be 3-inches high stenciled letters painted adjacent to the item in a
color contrasting the background color.

PAINT SCHEDULE, GENERAL
A. The following product model and coatings system numbers are listed below to
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establish the standard of quality. Equivalent products from other manufactures will
be accepted provided they meet or exceed the performance of the listed products.

If finish coats are compatible with the shop primer on shop primed items, the primer
coats listed below are not required on shop primed items. Installer to verify that
proposed field coatings are compatible with shop coatings. If the finish coats are not
compatible with shop primer coat, painter to provide a polyamide epoxy intermediate
coat for compatibility.

Shop primed hollow metal doors and frames shall receive the primer coat listed
below, regardless of compatibility.

Surface prep shall be as specified within this specification section, as noted below
and as required per manufacturer recommendations.

When applying coats over epoxy coatings that have been in place for more than 45
days, prepare surface in accordance with the “Surface Preparation” section of this
specification.

When applying coats over previously painted items in an existing facility, verify the
products specified below are compatible with the existing coatings. If specified
coatings are not compatible, prepare surface in accordance with the “Surface
Preparation” section of this spec and provide a bonding primer that is compatible
with the existing and specified coatings.

All film thicknesses are listed as dry film thicknesses and are the minimum required.

3.9 PAINT SCHEDULE, ARCHITECTURAL COATINGS

A.

B.

General: This section covers painting of architectural items including but not limited
to, walls, floors, ceilings, hollow metal doors and frames, wood trim, PVC trim, etc.
Masonry Surfaces to Receive Epoxy: 2 finish coats over a primer.
1. Surface Preparation: Clean and Dry
2. Primer:
a. Tnemec: EpoxoBlock at 80-100 SF/Gallon
b.  Sherwin-Williams: Cement-Plex 875 at 100
c. PPG: PermaCrete 4-100
3. Two Finish Coats:
a. Tnemec: Series N69 Tneme-Epoxoline at 3 to 5 mils
b.  Sherwin-Williams: Pro Industrial High Performance Epoxy at 4 to 6 mils
c. PPG: Amerlock 2/400 at 3 to 5 mils
Other Masonry Surfaces: 2 finish coats over a primer.
1. Surface Preparation: Clean and Dry
2. Primer:
a. Tnemec: EpoxoBlock at 80-100 SF/Gallon
b.  Sherwin-Williams: Heavy Duty Block Filler at 8 to 10.5 mils
c. PPG: PermaCrete 4-100
3. Two Finish Coats:
a. Tnemec: Series 1028/1029 Enduratone at 2 to 3 mils
b.  Sherwin-Williams: Pro Industrial Acrylic Coating at 3 to 4 mils
c. PPG: Pitt-Tech Plus at 3 to 4 mils
Concrete Vertical and Ceiling Surfaces to Receive Epoxy: 2 finish coats over a
primer.
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Surface Preparation: Brush-off Blast to achieve uniform anchor profile
Primer:
a. Tnemec: Series N69 Tneme-Epoxoline at 3 to 5 mils
b.  Sherwin-Williams: Pro Industrial High Performance Epoxy at 4 to 6 mils
c. PPG: Amerlock 2/400 at 3 to 5 mils
3. Finish Coats:
a. Tnemec: Series N69 Tneme-Epoxoline at 3 to 5 mils
b.  Sherwin-Williams: Pro Industrial High Performance Epoxy at 4 to 6 mils
c. PPG: Amerlock 2/400 at 3 to 5 mils
Other Concrete Vertical and Ceiling Surfaces: 2 finish coats over a primer.
1. Surface Preparation: Clean, Dry and Surface Grind
2. Primer:
a. Tnemec: 151-1051 Elasto Grip FC at 2 to 3 mils
b.  Sherwin-Williams: Loxon Conditioner Primer at proper DTF
c. PPG: Pitt-Tech Primer at 1.0 to 2.5 mils
3. Two Finish Coats:
a. Tnemec: Series 1028/1029 Enduratone at 2 to 3 mils
b.  Sherwin-Williams: Pro Industrial Acrylic Coating at 3 to 4 mils
c. PPG: Pitt-Tech Plus at 3 to 4 mils
Other Concrete Floors: 2 finish coats over a primer.
1. Surface Preparation: Clean, Dry and Surface Grind
2. Primer:
a. Tnemec: 201 Epoxoprime at 3 to 4 mils
b.  Sherwin-Williams: ArmorSeal 33 Epoxy Primer/Sealer at 8 mils
c. PPG: Amerlock Sealer
3. Two Finish Coats:
a. Tnemec: 281 Tnemec-Glaze at 8 to 10 mils
b.  Sherwin-Williams: ArmorSeal 1000 HS at 3 to 5 mils
c. PPG: Amerlock 2/400 at 3 to 5 mils
Metals: Metal items including but not limited to hollow metal doors and frames, steel
bollards, etc., 2 finish coats over a primer.
1. Surface Preparation: Per Manufacturer’s Specifications
2. Primer:
a. Tnemec: Series 1 Omnithane Gray at 2.5 to 3 mils
b.  Sherwin-Williams: Kem-Bond HS Universal Primer at 3 mils
c. PPG: Pitt-Tech Primer
3. Two Finish Coats:
a. Tnemec: Series 1028/1029 Enduratone at 2 to 3 mils
b.  Sherwin-Williams: Pro Industrial Acrylic Coating at 3 to 4 mils
c. PPG: Pitt-Tech Plus
Electrical Conduit:
1. Conduit Painting Schedule:
a.  Electrical Room: Not painted.
b.  Above Finish Ceiling: Not painted.
c.  All Other Rooms and Areas: Painted.
2. Same color and finish as surface conduit is mounted to.

N —
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I.  Ferrous Metals concealed within wood or metal stud framing and not exposed to
view: Items including but not limited to steel beams, plates, etc., 1 primer coat.
1.  Surface Preparation: SSPC-SP3
2. Primer:
a. Tnemec: Series 1 Omnithane Gray at 2.5 to 3 mils
b.  Sherwin-Williams: Kem-Bond HS Universal Primer at 3 mils
c. PPG: Amerlcok 2/400 at 4-6 mils
J. Galvanized metal fabrications built into concrete and masonry: Items including but
not limited to steel beams, plates, etc., 1 primer coat.
1. Surface Preparation: ASTM D6386 Solvent Cleaning Followed by SSPC-SP16
2. Primer:
a. Tnemec: Series 1 Omnithane Gray at 2.5 to 3 mils
b.  Sherwin-Williams: SW Recoatable Epoxy Primer at 4 to 6 mils
c. PPG: Sigmafast 278
a. PVC Trim: Provide primer and two finish coats of a product as recommended by the
manufacturer.

3.10 PAINTING SCHEDULE, INDUSTRIAL COATINGS
A. General: This section covers painting of the piping and equipment systems including
but not limited to, valves, levers, valve handles, fittings, stands, supports, hangers,
pumps, motors and appurtenances.
B. Submerged Ferrous Metals in contact with potable water: Two finish coats over a
primer.
1. Surface Preparation: SSPC-SP10 Near White Metal Blast Cleaning
2. Primer:
a. Tnemec: 94 H20 Hydro-Zinc at 2.5-3.5 mils
b.  Sherwin-Williams: Corothane I Galvapac Zinc Primer at 3.0 — 4.0 mils
c. PPG: Amercoat 68HS
3. Two Finish Coats:
a. Tnemec: N140F at 6 to 8 mils
b.  Sherwin-Williams: Macropoxy 646 PW Epoxy at 6.0 — 10.0 mils
c. PPG: Amerlock 2
C. Submerged Ferrous Metals in contact with sewer water with high hydrogen sulfide
exposures: Process piping and equipment systems located in the preliminary
treatment channels, the headworks structure, wetwells, sludge holding tanks, sludge
wetwells, and dewatering, filtrate and centrate tanks, 1 primer coat, 1 intermediate
coat and 1 finish coat.
1. Surface Preparation: SSPC-SP10 Near White Metal Blast Cleaning
2. Primer:
a. Tnemec: Series N69 Tneme-Epoxoline 11 at 3 to 5 mils
b.  Sherwin-Williams: SW Sher-Glass FF Epoxy at 8 to 10 mils
c. PPG: Sigmashield 880 at 12-16 mils
3.  Intermediate Coat:
a. Tnemec: Series N69 Tneme-Epoxoline 11 at 3 to 5 mils
b.  Sherwin-Williams: N/A
c. PPG:N/A
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4.  Finish Coat:
a. Tnemec: Series N69 Tneme-Epoxoline 11 at 3 to 5 mils
b.  Sherwin-Williams: SW Sher-Glass FF Epoxy at 8 to 10 mils
c. PPG: Sigmashield 880 at 12-16 mils
All other Submerged Ferrous Metals: Two finish coats over a primer.
1. Surface Preparation: SSPC-SP10 Near White Metal Blast Cleaning
2. Primer:
a. Tnemec: Series N69 Tneme-Epoxoline 11 at 3 to 5 mils
b.  Sherwin-Williams: Macropoxy 646 Epoxy at 5.0 —6.0 mils
c. PPG:N/A
3. Two Finish Coats:
a. Tnemec: Series N69 Tneme-Epoxoline 11 at 3 to 5 mils
b.  Sherwin-Williams: Macropoxy 646 PW Epoxy at 5.0 —6.0 mils
c. PPG: Amercoat 240 at 6-8
All portions of submerged metals subjected to UV Exposure: Provide 1 additional
finish coat as indicated in this section in addition to the primer coat and 2 finish coats
specified for submerged ferrous metals.
1. Finish Coat:
a. Tnemec: Series 73 Endura-shield at 3 to 4 mils
b.  Sherwin-Williams: Acrolon 218 HS Acrylic Polyurethane at 3 to 4 mils
c. PPG: Amershield VOC
Weather Exposed Ferrous Metal Piping and Equipment: Two finish coats over a
primer.
1. Surface Preparation: Per Manufacturer’s Specifications
2. Primer:
a. Tnemec: Series N69 Tneme-Epoxoline 11 at 3 to 5 mils
b.  Sherwin-Williams: Macropoxy 646 Epoxy at 5.0 —6.0 mils
c. PPG: Amerlock 2/400
3. Two Finish Coats:
a. Tnemec: Series 73 Endura-shield at 3 to 4 mils
b.  Sherwin-Williams: Acrolon 218 HS Acrylic Polyurethane at 3 to 4 mils
c. PPG: Amershield VOC
Enclosed Ferrous Metal Piping and Equipment: Two finish coats over a primer.
1. Surface Preparation: Per Manufacturer’s Specifications
2. Primer:
a. Tnemec: Series N69 Tneme-Epoxoline 11 at 3 to 5 mils
b.  Sherwin-Williams: Macropoxy 646 Epoxy at 5.0 —6.0 mils
c. PPG: Amerlock 2/400
3. Two Finish Coats:
a. Tnemec: Series N69 Tneme-Epoxoline 11 at 3 to 5 mils
b.  Sherwin-Williams: Macropoxy 646 Epoxy at 5.0 —6.0 mils
c. PPG: Amerlock 2/400
Plastic Clad Insulated Pipe: One finish coat over a primer.
1. Surface Preparation: Clean & Dry
2. Primer:
a. Tnemec: Series N69 Tneme-Epoxoline 11 at 3 to 5 mils
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b.  Sherwin-Williams: Extreme Bond Bonding Primer at 2 to 5 mils
c. PPG: Amerlock 2/400

Finish Coat:

a. Tnemec: Series 1028/1029 Enduratone at 2 to 3 mils

b.  Sherwin-Williams: Pro Industrial Acrylic Coating at 3 to 4 mils
c.  PPG: Durethane topcoat

I.  PVC Pipe and PVC Conduit: One finish coat over a primer.

1.
2.

Surface Preparation: Clean & Dry - Scuffed Up with Medium Grit Sandpaper
Primer:

a. Tnemec: Series N69 Tneme-Epoxoline 11 at 3 to 5 mils

b.  Sherwin-Williams: Extreme Bond Bonding Primer at 2 to 5 mils

c. PPG: Amerlock 2/400

Finish Coat:

a. Tnemec: Series 1028/1029 Enduratone at 2 to 3 mils

b.  Sherwin-Williams: Pro Industrial Acrylic Coating at 3 to 4 mils

c.  PPG: Durethane topcoat

3.11 PIPING IDENTIFICATION SCHEDULE

A. Pipe Coating

1.

4.

3

All pipes, whether concealed or exposed to view shall be painted a separate
color as directed by the Engineer. For insulated pipes, only the insulation shall
be painted.

Pipe supports consisting of pipe rings, clamps, clevises, U bolts, pipe rollers,
saddles, etc., shall be painted with the same color as that of the pipe.

Wall supported pipe hangers consisting of brackets, standoffs, etc., shall be
painted with the same color as that of the wall.

Ceiling/roof supported pipe hangers consisting of thread rods, beam clamps,
etc., shall be painted with the same color as that of the ceiling.

Floor supported pipes consisting of stanchions shall be painted with same color
as that of the pipe.

B. Pipe Markers

1.

Markers shall be corrosion resistant laminated plastic bound to the pipes with
nylon fasteners or shall be "coil-fit." Stickers are not acceptable. Markers and
flow direction indicators shall be manufactured by Seton, Brimar Industries, or
equivalent.

Pipes with diameters less than 1-1/4 inch shall have marker hung from pipe with
nylon fasteners.

Lettering size shall be in accordance with the following:
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SIZE OF LEGEND LETTERS
Outside Diameter of Minimum Length of .
. . Size of Letters
Pipe or Covering Marker

In In In

Upto 1-1/4 8 1/2

1-1/2to 2 8 3/4
2-12t0 6 12 1-1/4
8to 10 24 2-1/2
Over 10 32 3-1/2

Adjacent to each marker there shall be an arrow indicating flow direction.
Marker location shall be in accordance with the American National Standard
Institute Scheme for Identification of Piping Systems (ANSI A13.1). Markers
shall be placed adjacent to all valves and/or flanges; adjacent to all changes in
direction on all pipe branches; and where all pipes pass through walls or floors
on each side of wall/floor. On straight runs of piping, markers shall be placed
at no less than 10 foot intervals. Where pipes are located above or below the
normal line of vision, the lettering shall be placed below or above (as
appropriate) the horizontal centerline of the pipe.

C. Valve Status Indication Arrows

1

Valve status indicator alignment arrows shall be provided on the indicator and
scale sides of all interior hand wheel, chain and lever operated valves. Arrow
heads shall appear aligned when the valve is in the full-open position. Arrow
heads shall be painted on with stencils, or a color contrasting with the color of
the valve. Arrow heads shall be minimum of 3/4-inch in smallest dimension.
Valve position indicators shall be aligned to be visible from normal working
levels.

END OF SECTION
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SECTION 09905

SHOP COATINGS

PART 1 - GENERAL

1.1

1.2

1.3

1.4

SECTION INCLUDES

A.

Surface preparation and application of shop coatings on materials, equipment, and
piping indicated in the various specification sections relating thereto, and as specified
herein, including primers and topcoats for materials, equipment and piping that are
finished at the point of manufacturer or fabrication.

Examine the various Sections of the Specifications and be thoroughly familiar with
all provisions regarding shop coatings.

PREFINISHED ITEMS NOT REQUIRING PAINT OR FINISH

A.  Copper, bronze, brass, chromium plate, nickel, stainless steel, aluminum or monel
metals, except surfaces in contact with or embedded within concrete or masonry,
unless otherwise specified elsewhere.

REFERENCES

A. ASTM D2247 - Practice for Testing Water Resistance of Coatings in 100 Percent
Relative Humidity.

B. ASTM D 2794 - Test Method for Resistance of Organic Coatings to the Effects of
Rapid Deformation (Impact).

C. ASTM E84 - Test Method for Surface Burning Characteristics of Building Materials.

D. Federal Test Method No. 141 - Method 6141, Stain Removal.

E.  SSPC - Steel Structures Painting Council.

F.  SSPC-PAI, “Standard for Shop, Field, and Maintenance Painting”.

G. SSPC-PA2, “Measurement of Dry Paint Thickness with Magnetic Gauges”.

H. SSPC-SPI, “Solvent Cleaning”.

L SSPC-SP6, “Commercial Blast Cleaning”.

J.  SSPC-SP10, “Near-White Blast Cleaning”.

K. SSPC-SP16, "Brush Blast Cleaning of Non Ferrous Metals"

L. SSPC-PA Guide 3, Standard “A Guide to Safety in Paint Application”, latest revision.

SUBMITTALS

A.  Submit product data under provisions of Section 01340.

B. Asaminimum, the following shall be included in the submittal package for all items,

products, material or equipment, as specified.

1. Submit data on the proposed shop coatings, details on surface preparation
methods, application procedures and dry mil thickness.

2. Submit a minimum of three (3) color charts for all factory top coats for color
selection by Engineer.

3. Submit coating manufacturer’s certification that the proposed shop coatings are
applicable for the applications indicated.

4. Submit coating manufacturer’s certification that proposed shop coatings are
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compatible with field coatings, as specified in Section 09900.
For potable water applications, submit coating manufacturer’s certification that
the proposed shop coatings comply with ANSI/NSF Standard 61.

1.5 QUALITY ASSURANCE

A.  All Shop Coatings shall meet the requirements of the materials section and shall be
guaranteed by the manufacturer to be compatible with the field coatings, as specified
in Section 09900. The Contractor shall coordinate this requirement during the Shop
Drawing Phase.

B.  All Shop Coatings shall meet all Federal and State regulations pertaining to Volatile
Organic Compounds (VOC) compliance. PRODUCTS

2.1 MATERIALS
A. Refer to Part 3 - EXECUTION for specific products and applications.

PART 3 - EXECUTION

3.1 SURFACE PREPARATION

A. Definitions

1.

3.

Submerged surfaces are defined as:

a.  Those surfaces which are below the maximum water surface level as
indicated on the drawings, and/or extend 3°-0” above the maximum water
surface for uncovered tanks.

. All surfaces contained within covered tanks.

c.  The full height of all partially submerged items such as sluice gates, slide
gates, weir gates, piping, etc.

d. All surfaces contained within underground structures, vaults and
manbholes such as valve pits, drywells, etc.

Enclosed surfaces are those non-submerged surfaces enclosed and/or protected

within a building in such a manner that it cannot be exposed to UV light or

weather conditions.

Weather exposed surfaces are all other conditions including buried items which

do not fall into the definition of submerged or enclosed surfaces, as noted above.

B. Ferrous Metal

1.

2.

3.
4.

All submerged ferrous metals shall be sandblast cleaned in accordance to SSPC-
SP10, near white, immediately prior to priming.

All other ferrous metals, Enclosed and Weather exposed surfaces, shall be
sandblast cleaned in accordance to SSPC-SP6, commercial grade, immediately
prior to priming.

Remove dirt, oil and grease by washing surfaces with mineral spirits.

Surfaces shall be dry and free of dust, oil, grease and other foreign material
before priming.

C. Galvanized Metal (nonferrous metals indicated to be painted):

1.
2.

3.

Solvent clean in accordance with ASTM D6386.

Surfaces shall receive SSPC-SP-16 and shall be surfaced prepared in
accordance with ASTM D6386.

Surfaces shall be dry and free of dust, oil, grease and other foreign material
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before priming.
Restore shop coats of paint with identical materials if removed for welding and
fabrication.

3.2 APPLICATION

A.

B.

Equipment

1.

Pipe,

Motors, speed reducers and similar parts shall have a surface preparation in
accordance with the manufacturer standard coating requirements and suitable
for weather exposed use. The minimum coating system shall be 3 coats of
polyamide epoxy at a minimum of 3 mils per coat. Other coatings must be
approved by the Engineer.

Items finished at the point of manufacture (shop primed and painted), such as
submersible pumps and other similar surfaces, shall receive manufacturer’s
standard coating of baked, powder epoxy enamel, suitable for the intended
service.

All equipment casing openings requiring protection shall have a water repellent
tape and vapor phase inhibitor treated paper.

All other ferrous surfaces shall be factory primed except ferrous surfaces
obviously not to be painted such as gears, exposed machined or bearing
surfaces, enclosed machined or bearing surfaces, lubricated contact surfaces
moving under load, thread connections to be field connected and other similar
items. Surfaces not to be painted shall be given a heavy shop coat of grease or
other suitable rust resistant coating per manufacturer’s recommendations. The
minimum priming system shall be a coat of a single component metal primer
with good corrosion and rust protection, rated for exterior exposure and with
ability to be topcoated with acrylics, epoxies and urethanes.

These coatings shall be maintained as necessary to prevent corrosion during all
periods of storage and erection, until final acceptance by the Owner.

Fittings and Valves

The exterior surfaces of all ductile iron pipe and fittings buried shall receive the
standard factory applied asphaltic coating (in accordance with AWWA C151).
The exterior surfaces of buried valves and miscellaneous piping appurtenances
shall be prepared in accordance with the manufacturer’s recommendations and
at a minimum shall receive a shop coat of fusion bonded epoxy coating.

The exterior surfaces of ductile iron pipe, fittings and valves submerged,
enclosed or weather exposed shall receive a factory applied shop primer. The
minimum priming system shall be a coat of a single component metal primer
with good corrosion and rust protection, rated for exterior exposure and with
ability to be topcoated with acrylics, epoxies and urethanes.

Machined surfaces shall be cleaned and coated immediately after being
machined, with a suitable rust resistant coating per manufacturer’s
recommendations.

All other ferrous surfaces shall be factory primed except ferrous surfaces
obviously not to be painted. Ferrous surfaces not to be painted shall receive a
heavy shop coat of grease or other suitable rust resistant coating per
manufacturer’s recommendations. The minimum priming system shall be a coat
of a single component metal primer with good corrosion and rust protection,
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rated for exterior exposure and with ability to be topcoated with acrylics,
epoxies and urethanes.

These coatings shall be maintained as necessary to prevent corrosion during all
periods of storage and erection until final acceptance by the owner.

END OF SECTION
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SECTION 11000

EQUIPMENT - GENERAL

PART 1 - GENERAL

1.1

1.2

1.3

DESCRIPTION

A.

Work Included: Furnish, install and test all equipment specified in this Contract and
as shown on the Drawings.

B. Related Work Specified Elsewhere (When Applicable):

1. Submittals are specified in Section 01340.

2. Delivery, Storage and Handling is specified in Section 01600.

3. Equipment Startup, Certification and Operator Training are specified in Section
01800.

4.  Field painting is specified in Section 09900.

5. Surface Preparation and Shop Coatings are specified in Section 09905

6.  Controls and Instrumentation are specified in Division 13.

7. Electrical work and components, and variable frequency drives, are specified
in Division 16.

QUALITY ASSURANCE

A. Provide only equipment of proven reliability manufactured by reputable
manufacturers.

B. Acceptable manufacturers are listed in each equipment item section in this Division
and are intended to indicate the type and quality of materials expected.

C. Certificates, patents, licenses or other required legalities, when applicable, are
specified in each Section of this Division.

D. Submit complete shop drawings, cuts, specifications, etc. to the Engineer to review
for compliance with the Contract Documents prior to ordering any equipment. If the
equipment differs materially from the dimensions given on the Drawings, submit
complete drawings showing elevations, dimensions etc. for the installation. If
Engineer's acceptance is obtained for alternate equipment, make any needed changes
in the structures, piping or electrical systems necessary to accommodate the
equipment at no additional cost to the Owner.

E. Workmanship shall be first class in all respects.

SUBMITTALS

A. Provide shop drawings and samples as specified in the General Conditions and
Section 01340 of the Construction Contract. Equipment Systems Manufacturers shall
integrate all required shop drawings into a common package.

B. Catalog Data: Submit manufacturer's literature and illustrations for all equipment to
be installed, including dimensions, construction details, shop painting details, and
materials by generic name.

C. Installation Instructions: Submit complete sets of manufacturer's instructions for each
equipment item, including equipment storage requirements.

D. Complete Operation and Maintenance Manuals in compliance with Specification
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Section 01340.

Certificates: Submit manufacturer's certification that equipment, accessories and

shop painting meet or exceed the Specification requirements. Submit equipment

performance testing results as required by these specifications. Should the proposed

equipment not comply with all the specification requirements, all deviations from the

specification requirements shall be listed.

Submit all requirements for interface with controls and/or equipment furnished in

Divisions 13 and 16. Submit wiring diagrams as required to accurately depict all such

interface requirements to ensure proper operations of each system or item of

equipment.

Provide certified bearing life calculations on all equipment bearings.

Submittals are further specified in this Division.

Guarantees/Warranties as specified below.

Attention is directed to the fact that the Drawings are based upon a particular piece of

equipment.

If the equipment to be provided requires an arrangement differing from that indicated

on the Drawings, the Contractor shall prepare and submit for review, detailed

mechanical drawings showing all necessary changes. Such changes shall be at no

additional cost to the Owner.

Contractor shall provide a Submittal Certification from each individual Equipment

Manufacturer certifying that the Equipment Manufacturer has:

1.  Reviewed the Construction Documents, the intended installation by the
Contractor, and the intended functional and operational conditions;

2. Determined all conditions to be acceptable; and

3. Found no conditions which would cause the warranty to be void; or the
equipment to function improperly, or not meet the performance requirements.

The submittals will not be reviewed without the inclusion of these noted

certifications. Process Equipment Manufacturer Submittal Certification Form is

provided in Section 01340.

Proposed equipment/valve identification tag information.

GUARANTEE/WARRANTIES

A.

B.

The Contractor shall provide the Owner with a Guarantee/ Warranty for the entire
project.

Any specified extended warranties (i.e. those which run longer than the Contract
Correction/ Warranty Period) shall be prepared in the name of the Owner and shall
become effective after the completion of the Correction/ Warranty Period. The
Contractor will be required to handle warranty problems during the Correction/
Warranty Period. Extended warranties shall meet the requirements specified in the
relevant Section. Proposed extended warranty language shall be submitted to the
Engineer for review as a part of the Shop Drawing process.

Equipment that is supplied by a system supplier and is intended to function as a
complete and integrated system shall be warranted accordingly.

Any part of a mechanical equipment system that shows undue or excessive wear, or
that fails due to normal operational conditions during the Correction/ Warranty
Period, shall be considered as evidence of defective material or defective
workmanship, and it shall be replaced with equipment or parts to meet the specified
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requirements at no cost to the Owner.

DELIVERY, STORAGE AND HANDLING

A.

Refer to Section 01600 for additional requirements.

PART 2 - PRODUCTS

2.1

2.2

GENERAL DESIGN OF EQUIPMENT

A.

L.

All parts and components of mechanical equipment shall be designed for satisfactory
service under continuous duty without undo wear under the specified operating
conditions.

All parts of mechanical equipment shall be amply proportioned for all stresses which
may occur during operations, and for any additional stresses which may occur during
fabrication and erection. Iron castings shall be tough, close-grained gray iron casting,
Class 30, in accordance with ASTM A48, latest revision. Structural steel shall
conform to ASTM A36.

Mechanical equipment, including drives and electrical motors, unless otherwise
noted, shall be supplied and installed in accordance with Occupational Safety and
Health Act (OSHA) requirements. The Contractor's attention is drawn to the
requirements for equipment guards. The noise level of equipment, drives and motors,
unless otherwise noted, shall not exceed 90 dBA measured 3 feet from the unit under
free field conditions.

All equipment and machinery furnished under this Contract shall be the latest
improved design suitable for the service specified. All equipment and machinery
shall be designed and constructed to operate efficiently, continuously and quietly
under the specified requirements with a minimum of maintenance, renewals and
repairs. The design and construction of all equipment and machinery shall be such as
to permit operation with minimum wear, vibration and noise when properly installed.
Ample room for erecting, repairing, inspecting and adjusting of all equipment and
machinery shall be provided. The design, construction and installation of all
equipment and machinery shall conform to and comply with the latest safety codes
and regulations.

All equipment of identical size, type and service shall be the product of the same
manufacturer.

All equipment selected shall suit the general arrangement of the space in which it is
to be installed.

Unless otherwise specified, electrical SCR controller units shall be furnished with the
driven equipment, mounted and factory aligned, where applicable. Wiring of motors
and controls shall be in accordance with the requirements of Division 16 and other
applicable portions of the Specifications. Electrical variable frequency drives shall
be furnished and installed by the electrical contractor, unless otherwise noted as
specified in Division 16.

Suitable provisions shall be made for easy access for service and replacement parts.

BOLTS, ANCHOR BOLTS AND NUTS

A.

Furnish all necessary bolts, anchor bolts, nuts, washers, lock washers or locking nuts,
plates and bolt sleeves in accordance herewith. Anchor bolts shall have suitable
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washers, lock washers and, where so required, their nuts shall be hexagonal.

All bolts, anchor bolts, nuts, washers, lock washers, plates, and bolt sleeves shall be

galvanized unless otherwise indicated below or specified elsewhere.

1. Galvanized steel in accordance with Division 5 unless otherwise indicated
below or specified elsewhere.

2. Stainless steel hardware (minimum of Type 304, unless otherwise indicated) is
required in all corrosive atmospheres, exterior areas, and/or areas with NEMA
4X or NEMA 7 rating.

3. Stainless steel hardware (minimum of Type 316, unless otherwise indicated) is
required in all submerged applications, including but not limited to the
wetwells, headworks, dewatering rooms, chemical rooms, clarifiers, aeration
basins, splitter structures, equalization or storage tanks, etc. For additional
description and definition of submerged surfaces refer to Specification Section
09900.

Expansion bolts shall have malleable iron and lead composition elements of the
required number of units and size.
Unless otherwise specified, stud, tap, and machine bolts shall be of the best-quality
refined bar iron. Hexagonal nuts of the same quality of metal as the bolts shall be
used. All threads shall be clean cut and shall conform to AN Standard B 1.1-1974 for
Unified Inch Screw Threads (UN and UNR Thread Form).
Anchor bolts and expansion bolts shall be set accurately. If anchor bolts are set before
the concrete has been placed, they shall be carefully held in suitable templates of
acceptable design. Where indicated on the Drawings, specified, or required, anchor
bolts shall be provided with square plates at least 4 in. by 4 in. by 3/8 in. or shall have
square heads and washers and be set in the concrete forms with suitable pipe sleeves,
or both. If anchor or expansion bolts are set after the concrete has been placed, all
necessary drilling and grouting or caulking shall be done by the Contractor and care
shall be taken not to damage the structure or finish by cracking, chipping, spalling, or
otherwise during the drilling and caulking.

All anchors shall be designed and supplied by the equipment manufacturer. Anchors

include, but are not limited to, anchor rods, epoxy anchors and expansion anchors. All

anchor designs shall include the following:

1. Anchors shall be designed for all applicable loads and load combinations in
accordance with the Building Code applicable to the Project asby the
equipment manufacturer. Equipment dynamic loads shall also be included with
the other loads.

2. Anchor design shall include the quantity, material, finish, diameter,
type, spacing and concrete embedment depth of anchors. Design of epoxy and
expansion anchors shall be based on cracked concrete.

3. Expansion anchors are not permitted for exterior applications, wet service
conditions, or dynamic loads. Cast-in anchor rods or epoxy anchors shall be
used in these applications.

4.  All anchors shall be installed with the required embedment depth. If anchors
are fully developed in the concrete equipment pad and are not embedded in the
slab, the anchorage capacity of the pad to the slab shall be verified by the
Engineer prior to placement of the pad.
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9]

Anchors shall be no less than 3/8” diameter.
6.  Concrete strengths are as follows:
a. New concrete: f'c = 4,000 psi
b.  Existing concrete: f ¢ = 3,000 psi
7. Epoxy and Expansion Anchors shall conform to Specification Section 03300.
Anchor rods shall conform to Specification Section 05500 [05120] [Note to
Specifier: Coordinate with Structural Engineer].
8. Anchors shall be shown on the equipment shop drawings, with all the required
information indicated.

FOUNDATIONS, INSTALLATION AND GROUTING

A.

The Contractor shall furnish the necessary materials and construct suitable concrete
foundations for all equipment installed by the Contractor, even though such
foundations may not be indicated on the Drawings. The tops of foundations shall be
at such elevations as will permit grouting as specified below.

All such equipment shall be installed by skilled mechanics and in accordance with the
instructions of the manufacturer.

In setting pumps, motors, and other items of equipment customarily grouted, the
Contractor shall make an allowance of at least 1 in. for grout under the equipment
bases. Shims used to level and adjust the bases shall be steel. Shims may be left
embedded in the grout, in which case they shall be installed neatly and so as to be as
inconspicuous as possible in the completed work. Unless otherwise permitted, all
grout shall be a suitable non-shrink grout.

Grout shall be mixed and placed in accordance with the recommendations of the
manufacturer. Where practicable, the grout shall be placed through the grout holes in
the base and worked outward and under the edges of the base and across the rough
top of the concrete foundation to a peripheral form so constructed as to provide a
suitable chamfer around the top edge of the finished foundation.

Where such procedure is impracticable, the method of placing grout shall be as
permitted by the Engineer. After the grout has hardened sufficiently, all forms,
hoppers, and excess grout shall be removed, and all exposed grout surfaces shall be
patched in an approved manner, if necessary. All foundation and grout exposed
surfaces shall be given a burlap-rubbed finish and painted with at least two coats of
the epoxy-based paint specified for concrete.

If threaded rod with lower support nuts are used to secure the equipment in place
temporarily during concrete equipment pad placement, the support nuts shall be
removed prior to grouting so that the threaded rod anchor bolts are not supporting the
equipment and the top nuts can be tightened to secure the equipment directly to the
large bedding surface provided by the non-shrink grout and concrete equipment pad.
Equipment foundations shall be designed to absorb equipment vibration and transmit
forces to building structure or ground. Contractor shall demonstrate that this has been
completed to the RPR prior to grouting.

ELECTRIC MOTORS

A.

B.

Unless otherwise specified or permitted by the Engineer, all electric motors furnished
and installed by the Contractor shall conform to the requirements hereinafter set forth.
All equipment motors and appurtenances (e.g., switches, instruments, etc.) shall meet
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the area classification and NEMA requirements as listed on Drawing E-1.

All motors shall be specifically designed for the installation orientation required by
the equipment submitted (i.e., horizontal motor design for horizontal installation,
vertical motor design for vertical installation). Universal motors shall not be allowed.
Ratings of Motors

1.

3.
4.
Type
1.

Every motor shall be of sufficient capacity to operate the driven equipment
under all load and operating conditions without exceeding its rated nameplate
current or power or its specified temperature limit.

When the horsepower rating is specified for a motor, the motor furnished shall

meet the requirements of the output specified. When the horsepower rating is

not specified, the motor shall have sufficient capacity to operate the driven
equipment as given in the Detailed Specifications.

All electric motors shall be UL recognized.

Motor shall have a service factor of 1.15, unless otherwise specified.

of Motors

All motors shall be NEMA Design B, and shall have starting characteristics and

ruggedness as may be necessary under the actual conditions of operation and,

unless otherwise specified, shall be suitable for full-voltage starting.

Motors shall be manufactured by General Electric Co., Reliance, Toshiba,

Siemens, or be an equivalent product, that meets all the requirements herein.

All motors shall have Class F insulation with temperature rise in accordance

with NEMA Standards for Motors and Generators and based on a maximum

ambient temperature of 40 deg. C.

Motors Installed in Class I/ Division 1 Hazardous Locations:

a.  Motors shall be explosion-proof (XP) rated for Class I/ Division 1/ Group
C and D rated for hazardous locations and shall meet the requirements of
the National Electric Code and other safety codes pertaining thereto.

b. Motors shall include integral high temperature thermostats or similar
device with a high temperature interlock to shut down the motor and
auxiliary contact to activate an alarm condition.

c. Thermostats shall be normally closed, hermetically sealed and rated a
minimum of 0.5A at 120 VAC. The thermostats shall be set so that the
temperature of the motor will not exceed the auto-ignition temperature for
a Class I/ Division 1/ Group C and D location.

Motors Installed in Class I/ Division 2 Hazardous Locations:

a.  Motors shall be either explosion-proof (XP) rated for Class I/ Division 1/
Group C and D or Class I/ Division 2 Group C and D locations. Motors
may be TEFC rated; however, TEFC motors used in hazardous areas shall
be non-sparking type (brushless) and shall have non-sparking cooling
fans. All motors shall meet the requirements of the National Electric Code
and other safety codes pertaining thereto.

b. Motors shall include integral high temperature thermostats or similar
device with a high temperature interlock to shut down the motor and
auxiliary contact to activate an alarm condition.

c. Thermostats shall be normally closed, hermetically sealed and rated a
minimum of 0.5A at 120 VAC. The thermostats shall be set so that the

20950A



F.

11000-7
EQUIPMENT - GENERAL

temperature of the motor will not exceed the auto-ignition temperature for
a Class I/ Division 2/ Group C and D location.
All motors shall be NEMA Premium Efficiency type. The nominal and/or
minimum guaranteed efficiency shall be printed on the motor nameplate. The
efficiency values shall conform to Energy Policy Act of 1992, unless exempted,
and shall be as indicated in the following table:

Nominal Full Load Motor Efficiencies
Open Motors Enclosed Motors

HP 3600 rpm | 1800 rpm | 1200 rpm | 3600 rpm | 1800 rpm | 1200 rpm

1 77.0%* 85.5 82.5 77.0 85.5 82.5
1.5 84.0 86.5 86.5 84.0 86.5 87.5
2 85.5 86.5 87.5 85.5 86.5 88.5
3 85.5 89.5 88.5 86.5 89.5 89.5
5 86.5 89.5 89.5 88.5 89.5 89.5
7.5 88.5 91.0 90.2 89.5 91.7 91.0
10 89.5 91.7 91.7 90.2 91.7 91.0
15 90.2 93.0 91.7 91.0 92.4 91.7
20 91.0 93.0 92.4 91.0 93.0 91.7
25 91.7 93.6 93.0 91.7 93.6 93.0
30 91.7 94.1 93.6 91.7 93.6 93.0
40 92.4 94.1 94.1 92.4 94.1 94.1
50 93.0 94.5 94.1 93.0 94.5 94.1
60 93.6 95.0 94.5 93.6 95.0 94.5
75 93.6 95.0 94.5 93.6 95.4 94.5
100 93.6 95.4 95.0 94.1 95.4 95.0
125 94.1 95.4 95.0 95.0 95.4 95.0
150 94.1 95.8 95.4 95.0 95.8 95.8
200 95.0 95.8 95.4 95.4 96.2 95.8
250 95.0 95.8 95.4 95.8 96.2 95.8
300 95.4 95.8 95.4 95.8 96.2 95.8
350 95.4 95.8 95.4 95.8 96.2 95.8
400 95.8 95.8 95.8 95.8 96.2 95.8
450 95.8 96.2 96.2 95.8 96.2 95.8
500 95.8 96.2 96.2 95.8 96.2 95.8

General Design of Motors

1.

Motors shall comply with the latest NEMA Standards for Motors and
Generators, unless otherwise specified. Motors shall not run beyond nominal
full speed rpm.

Motor windings shall be braced to withstand successfully the stresses resulting
from the method of starting. The windings shall be treated thoroughly with
acceptable insulating compound suitable for protection against moisture and
slightly acid or alkaline conditions.

Bearings shall be of the self-lubricating type, designed to ensure proper
alignment of rotor and shaft and to prevent leakage of lubricant.
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Bearings for open motors shall be of the sleeve or ball type, as specified under
the respective items of mechanical equipment. Bearings for totally enclosed
and explosion-proof motors shall be of the ball type. The exception to this shall
be belt-drive applications in which case the motor manufacturer shall determine
if roller bearings are required in lieu of ball bearings due to higher radial loads.
Vertical motors shall be provided with thrust bearings adequate for all thrusts
to which they can be subjected in operation.

Vertical motors of the open type shall be provided with drip hoods of acceptable
shape and construction. When the drip hood is too heavy to be easily removed,
provision shall be made for access for testing.

All motors installed above or within potable water storage tanks shall use food
grade lubrication that is NSF approved.

Wound-Rotor Induction Motors

1.

2.

Wound-rotor motors shall be designed for operation of the motor-driven
equipment under the conditions specified in the Detailed Specifications.
Motors shall be of the wound-rotor, induction type suitable for speed control by
rotor resistance.

The collector rings shall be constructed of hard composition metal of sufficient
conductivity and ample contact surface. The rings shall be mounted accurately
and securely on the shaft by means of acceptable insulating construction. The
leads to the collector rings shall be fastened to and insulated from the shaft in a
suitable manner.

The collector rings and brushes for the wound-rotor induction motors shall be
suitable for operation in an atmosphere containing moisture.

The brushes shall be of the electrographite type, or other suitable type, of
sufficient hardness and conductivity and shall have ample contact surfaces.
Brush holders shall be provided with adjustable, spring-tension devices.
Brushes shall be connected to the holders with tinned, flexible, copper-wire
pigtails so arranged that no appreciable current shall be carried through the
sliding contacts or springs. Brushes shall operate without noise or chattering.
Rings and brushes shall be located on top of the motor, and shall be easily
accessible for inspection and maintenance.

Synchronous Motors

1.

4.

Synchronous motors shall comply in all respects with the latest NEMA
Standards for Motors and Generators, and AN Standard C50 for Rotating
Electrical Machinery.

Synchronous motors shall be designed for operation of the motor-driven
equipment under the conditions specified in the Detail Specifications.

The temperature rise (based on a cooling temperature not exceeding 40 deg. C.
and an altitude not exceeding 3,300 ft.) in the various parts of the motors, when
operating continuously at rated voltage, frequency, and power factor, shall
conform to the applicable requirements of the above- mentioned NEMA
Standards.

Synchronous motors shall be manufactured by General Electric Co., or be an
equivalent product.

Single-Phase Motors with Auxiliary Devices
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Single-phase motors requiring switching devices and auxiliary starting
resistors, capacitors, or reactors shall be furnished as combination units with
such auxiliaries either incorporated within the motor housings or housed in
suitable enclosures mounted upon the motor frames. Each combination unit
shall be mounted upon a single base and shall be provided with a single conduit
box.

J.  Motor Terminal Boxes and Leads

1.

Motors shall be furnished with oversize conduit terminal boxes to provide for
making and housing the connections and with flexible leads of sufficient length
to extend for a distance of not less than 4 inches beyond the face of the box.
The size of cable terminals and conduit terminal box holes shall be as permitted
by the Engineer. An acceptable type of solderless lug shall be furnished.
Totally enclosed and explosion-proof motors shall have cast-iron terminal
boxes.

K. Special Motors

1.

Hoists and other devices complying with special safety codes shall be furnished
complete with their control equipment and with all accessories and safety
devices for code-approved, safe, and efficient operation.

L. Premium Efficiency Motors — “For Use with Variable Frequency Drives”

1.

Motors other than inverter duty rated type which are used on variable frequency

drive equipment shall have an insulation system that is inverter grade to meet

NEMA MG1-2016, Class F insulation system with a Class B temperature rise

at a 1.15 service factor. Motors shall be wound with inverter duty wire and

shall be multi-dipped and baked in a polyester, Class H varnish.

Nameplate on motor shall be stamped indicating motor is “Certified for Use

with VFDs”.

Motors of the sizes indicated below and operated on variable frequency drives

shall be equipped with a maintenance free, conductive micro fiber, shaft

grounding ring with a minimum of two rows of circumferential micro fibers to
discharge electrical shaft currents within the motor and/or its bearings to
ground.

a. Motors between 25 HP and up to 100 HP shall be provided with a
minimum of one shaft grounding ring installed either on the drive end or
non-drive end.

b.  Motors over 100 HP shall be provided with an insulated or hybrid bearing
on the non-drive end and a shaft grounding ring on the drive end of the
motor. Grounding rings shall be provided and installed by the motor
manufacturer or Contractor and shall be installed in accordance with the
manufacturer’s recommendations.

c.  Grounding rings may be external or internal to the motor for open drip
proof motors (ODP), totally enclosed fan cooled (TEFC) and totally
enclosed non-ventilated (TENV). Grounding rings shall be internal to the
motor for all Class 1/ Division 1 and Class 1/ Division 2 motors.
Grounding rings shall not interrupt or alter the motor design flame path.

d.  Grounding rings shall be AEGIS or equal.

M. Premium Efficiency Motors — “Inverter Duty Rated”
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1.  Inverter Duty Rated motors which are used on variable frequency drive
equipment shall meet the following requirements:

a.

b.

c.

f.

Motor shall be suitable for operation over entire speed range indicated
without causing motor overheating at any condition.

Forced ventilation type inverter duty rated motors with a separate external
continuously operating fan shall not be acceptable.

Motors installed in Division 1 hazardous (classified) location shall be
identified as acceptable for variable speed when used in Division 1
locations.

Motor shall have Class F insulation with a Class B temperature rise at a
1.0 service factor (non-sinewave power) and 40°C ambient conditions per
NEMA MG1-2016.

Motor shall be wound with inverter duty wire and phase paper and shall
be multi-dipped and baked in polyester, Class H varnish.

Nameplate on motor shall be stamped indicating motor is “Inverter Duty
Rated”.

2. Motors of the sizes indicated below and operated on variable frequency drives
shall be equipped with a maintenance free, conductive micro fiber, shaft
grounding ring with a minimum of two rows of circumferential micro fibers to
discharge electrical shaft currents within the motor and/or its bearings to
ground.

a.

d.

Motors between 25 HP and up to 100 HP shall be provided with a
minimum of one shaft grounding ring installed either on the drive end or
non-drive end.

Motors over 100 HP shall be provided with an insulated or hybrid bearing
on the non-drive end and a shaft grounding ring on the drive end of the
motor. Grounding rings shall be provided and installed by the motor
manufacturer or Contractor and shall be installed in accordance with the
manufacturer’s recommendations.

Grounding rings may be external or internal to the motor for open drip
proof motors (ODP), totally enclosed fan cooled (TEFC) and totally
enclosed non-ventilated (TENV). Grounding rings shall be internal to the
motor for all Class 1/ Division 1 and Class 1/ Division 2 motors.
Grounding rings shall not interrupt or alter the motor design flame path.
Grounding rings shall be AEGIS or equal.

Submersible Motors

1.  Motors which are rated for submersible use shall be of the highest efficiency in
the industry for this type of motor and horsepower rating.

2. When used in conjunction with variable frequency drive equipment, the
submersible motor shall be rated for inverter duty with Class H insulation.

2.5 DRIVE COUPLINGS

A.

B.

Couplings shall be all metal, flexible, designed for both angular and parallel
misalignment, provided with a guard, and provided with a means for lubrication.
Close-coupled connections shall have machined shouldered joints for motor and
pump motor support.

High torque couplings shall be all metal gear couplings with external grease fittings.
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A service factor of 1.50 shall be used based on the motor nameplate rating.

D. Drive couplings for mixers which differ from the above referenced all metal type,
which are standard integral parts of a mixer manufacturer's assembly may be
permitted, with review and approval of the Engineer.

BELT DRIVES

A. V-belt drives shall be provided with front removable guards (refer to Section 2.12),
not requiring disturbing of the sheaves.

B. Capable of upsize and downsize sheaving.

C. Design shall be based upon minimum 1.5 service factor, unless specified elsewhere.

MECHANICAL-TYPE VARIABLE-SPEED DRIVE UNITS: (WHEN APPLICABLE)

A.
B.

Type as specified in equipment specification sections and as shown on the Drawings.
The variable-speed transmission shall be a self-contained drive which shall consist of
a totally enclosed constant-speed motor, a housing on which the motor is mounted
and which encloses an adjustable, heavy duty V-belt drive between two variable-pitch
pulleys and the output shaft.

GEAR REDUCTION UNITS

A.

Gears of gear reduction units shall be made of highest quality alloys treated for
hardness and severe service. All gear reduction units on equipment shall be selected
for Class II or more severe service as classified by the American Gear Manufacturers
Association.

Unless otherwise specified, the complete reduction unit shall be fully enclosed in a
heavy cast-iron or fabricated steel housing with gears running in oil. All bearings
shall be of the anti-friction type.

The actual and rated horsepower, torque, overhang capacity, or bearing capacity of
each reduction unit shall be not less than the horsepower rating of the drive motor,
nor less than that which will be encountered under full load or under the most severe
loading conditions of the equipment. The Engineer may reject any gear reduction
unit that does not meet the above requirements. The manufacturer of gear reduction
units shall be long established with a good reputation.

Unless otherwise specified, all gear reduction units shall be helical or spiral bevel
helical combinations. The planetary gear units and worm gear type units may be used
only where specified. Class of service shall be Class Il or heavier, as determined by
the manufacturer or as directed by the Engineer.

The equipment manufacturer shall furnish the Engineer with complete engineering
information, catalog data, design features, loading capacities, and mechanical
efficiency ratings for every gear reduction unit incorporated in the work.

LUBRICATION FITTINGS

A.

All lubrication fittings shall be brought to locations that are readily accessible to
operators from normal operating walkways or platforms. Equipment lubrication
fittings shall be extended to outside of all equipment so that they are readily accessible
from the outside without the necessity of removing covers, plates, housings, or
guards, floor plating or other obstruction, and to eliminate creating falling hazards by
unusual elevations. Fittings shall be buttonhead type. Lubrication fittings shall be
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mounted together wherever possible.

Pressure grease-lubricated fittings shall be the "Zerk Hydraulic" type or the "Alemite"
type.

Housings of grease-lubricated bearings shall be automatically exhausted to the
atmosphere to prevent excessive greasing.

Oil drains shall be piped to a location outside the equipment frame for ease of
draining. Provide ball valve for positive shutoff. Pipe shall be type-L copper or
galvanized steel.

2.10 SPARE PARTS AND SPECIAL TOOLS

A.

For each type of equipment furnished, the Contractor shall provide spare parts, as
specified on the respective sections of the Division, and a complete set of all special
tools (including grease guns or other lubricating devices) which may be necessary for
the adjustment, operation, maintenance, and disassembly of such equipment.

Tools shall be high-grade, smooth, forged, alloy, tool steel. Grease guns shall be lever
type.

Special tools are considered to be those tools which because of their limited use are
not normally available, but which are necessary for the particular equipment.

All spare parts and special tools shall be delivered at the same time as the equipment
to which they pertain. The Contractor shall properly store and safeguard such spare
parts and special tools until completion of the work, at which time they shall be
delivered to the Owner.

Spare parts shall be appropriately labeled and containerized, and shall be properly
packaged for long-term storage.

If the Contractor utilizes a spare part to remedy an issue during the Contract work
(through Final Completion) they shall replace the spare part at no additional cost to
the Owner.

2.11 EQUIPMENT DRIVE GUARDS

A.

C.

D.

All equipment driven by open shafts, belts, chains, or gears shall be provided with
all-metal or rigid fiberglass OSHA approved guards enclosing the drive mechanism.
Guards shall be securely installed but shall be removable with quick open latches.
Guards shall be constructed of galvanized sheet steel or galvanized woven wire or
expanded metal set in a frame of galvanized steel members, unless otherwise
specified.

Guards shall be secured in position by steel braces or straps which will permit easy
removal for servicing the equipment.

The guards shall conform in all respects to all applicable safety codes and regulations.

2.12  PROTECTION AGAINST ELECTROLYSIS

A.

Where dissimilar metals are used in conjunction with each other, suitable insulation
shall be provided between adjoining surfaces so as to eliminate direct contact and any
resultant electrolysis.

The insulation shall be bituminous impregnated felt, heavy bituminous coatings,
nonmetallic separators or washers, or other acceptable materials.

20950A



2.13

2.14

2.15

2.16

11000-13
EQUIPMENT - GENERAL

NAMEPLATES

A.

Each piece of equipment shall be provided with a substantial nameplate of
noncorrodible metal, securely fastened in place and clearly and permanently inscribed
with the manufacturer's name, model or type designation, serial number, principal
rated capacities, electrical or other power characteristics, and similar information as
appropriate.

An enlarged paper copy of all the nameplate data on equipment and motors shall be
provided in the Shop Drawings and Operation and Maintenance Manuals.

SURFACE PREPARATION AND SHOP COATINGS

A.

Provide surface preparation and shop coatings in accordance with Specification
Section 09905.

ELECTRICAL CONTROLS

A.

Additional controls for various items of equipment are specified under Division 13
and/or Division 16, as indicated on the Drawings, and as specified. Due to potential
differences in electrical requirements for equipment of various manufacturers, the
Contractor shall coordinate the electrical requirements of the equipment supplied with
the work specified in Division 13 and/or Division 16.

Provide auxiliary contacts as required for remote status and alarm conditions.
Contractor shall coordinate each piece of equipment. Refer to the Electrical and
Instrumentation Drawings.

Electrical controls for all equipment shall comply with the requirements of Division
16 and the National Electric Code, including provisions to allow each piece of
equipment to be locked out/tagged out for maintenance or repairs.

Control panels shall be constructed in conformance with UL 508A and bear the UL
508A seal confirming the construction. UL inspection and seal application can be
accomplished at the panel fabrication facility or by field inspection by UL inspectors.
Obtaining the UL seal and any inspections shall be provided at no additional cost to
the Owner.

EQUIPMENT AND VALVE IDENTIFICATION TAGS

A.

All new process equipment and valves shall be identified by a color-coded
identification valve tag provided and installed by the Contractor. The tags shall be
provided with identifying numbers and letters to match those as shown on the
Drawings. Contractor shall submit a complete list of proposed Identification Tag
information and it shall be reviewed/confirmed with the Engineer and Owner through
the submittal process prior to ordering any tags. In general, tag information shall
match the information provided on the Drawings.

All identification tags shall be provided with sufficient lengths of chain for attachment

to the respective equipment and/or valve.

Tags shall conform to the following specifications:

1. The tags shall be 2.5-inch diameter, 1/16" thick, rigid, multi-layered sandwich
laminate with contrasting inner and outer colored acrylic plastic layers. Top
hole size is 5/32" for hanging tags.
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2. Tags shall be available in 7 different outside colors. Owner and Engineer shall
select up to 4 different colors for the project.

3. Tags shall have up to three lines engraved on a side and eight characters per
line of identification information. Tags shall be engraved one side.

4.  Tags shall be secured to valves with nylon cable ties or adjustable metal bead
chain. Securing method shall be selected by the Owner and Engineer.

5.  Tags secured to equipment shall be fastened to a flat visible surface by a
minimum of two SS screws or SS pop rivets.

6.  Tags shall have a service temperature of -40°F to 175°F

7.  Manufactured by Seton Name Plate Corporation, New Haven, CT, Brimar
Industries, Garfield, NJ or equal.

PART 3 - EXECUTION

3.1 EXAMINATION

A.

B.

Contractor shall carefully inspect receiving structures and anchor supports for defects

in workmanship prior to equipment arrival.

Contractor shall carefully inspect all equipment for:

1.  Damage in shipping.

2. Defects in workmanship and materials.

3. Tightness of all nuts and bolts.

Inspection shall include, but not be limited to, the following as applicable:

1. Soundness (without cracked or damaged parts).

2. Correctness of setting, alignment, and relative arrangement of various parts.

3. Adequacy and correctness of packing, sealing and lubricants.

4.  Completeness in all details, as specified.

Field Quality Control

1.  As part of the equipment cost, the Contractor shall provide the services of a
duly authorized Manufacturer's representative to assist the Contractor with
equipment adjustment, start-up, and necessary testing to prove that the
equipment is in proper and satisfactory operating condition.

2. On completion of the work, the Manufacturer's representative shall provide
written certification that the equipment conforms to the requirements of the
Contract and is ready for permanent operation and that nothing in the
installation will render the manufacturer's warranty null and void, as outlined
in the attached equipment certification form.

3. As part of the startup services, the Manufacturer's representative shall provide
the Owner's personnel with training in the proper operation and maintenance of
all associated equipment. The equipment training certification form shall be
used for this purpose.

4. When the work is substantially complete the Contractor will be required to
demonstrate, to the satisfaction of the Engineer, the ability of all equipment to
operate as intended without defect including binding, vibration, jamming,
overheating, etc.

5. All equipment shall meet the Commissioning and/or Acceptance Testing
Specifications and Tolerances for Rotating Equipment.
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6.  All equipment found defective by the Engineer shall be replaced by the
Contractor at no expense to the Owner.

7. The cost of any retesting by Owner's independent inspector, required because
of defective equipment, shall be borne by the Contractor.

PREPARATION

A.

Provide all required adhesives, sealants, insulation, lubricants, waterproofing,
fireproofing or other protection specified in each Section of this Division.

INSTALLATION

A.

Contractor shall install equipment in accordance with Manufacturer's requirement.
Manufacturer(s) shall work with the Contractor to ensure that the equipment has been
properly installed.

B. Do not install equipment until all defects or inadequacies in receiving structure have
been corrected to meet Specifications.

C. Erect and lubricate equipment in strict accordance with the manufacturer’s
instruction. Installation shall include all oil and grease required for proper operation.

D. All equipment mechanisms shall withstand all stresses that may occur during
fabrication, erection, and intermittent or continuous operation.

E. Contractor to furnish and install supports as indicated on the Drawings, and as
required by the equipment manufacturer.

F. Thoroughly clean all equipment and appurtenant piping to remove all dirt, grease,
mill scale, and other foreign matter and touch up factory finish to the satisfaction of
the Engineer.

STARTUP AND TESTING

A. Test and adjust all equipment in accordance with the general requirements of
Specification Section 01800, and the specific requirements of the various Division 11
Specification Sections.

B. Demonstrate the equipment's ability to operate without overloading jamming,
excessive vibration, etc. during normal operation conditions.

C. Demonstrate the equipment's ability to meet all the performance requirements

specified for the equipment system to make a complete operational system, suited for
its intended use.

EXISTING EQUIPMENT RELOCATION

A.

All relocated equipment shall be reconditioned and serviced prior to operation in the
new locations. Equipment shall be cleaned, rust removed, re-primed and painted in
accordance with Section 09900, balanced, lubricated, oiled, calibrated and properly
wired and plumbed to provide the intended service. Start-up of relocated equipment
shall be done in accordance with the manufacturer’s instructions.

END OF SECTION
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SECTION 11361B

POWER SCUM SKIMMER SYSTEM

PART 1 - GENERAL

1.1 DESCRIPTION

A.

Work Included: Furnish, install and field test a complete power scum skimmer
collection system in Primary Sedimentation Basin 1 (3-bays) at the Mattabassett
District located in Cromwell Connecticut including the following for each bay:
Drive and Collector Chains,

Flights with wearing shoes, filler block and flight floor squeegee

Sprockets,

Head shafts and stub shafts,

Mounting and retainer plates

Drive Units

Stainless steel scum trough and beach plate

Mounting brackets as shown on drawings

And all other appurtenances necessary to make the system complete and
operable as specified herein and as shown on the Drawings.

LA R =

The system shall be controlled as indicated on the Electrical and Instrumentation
Drawings, and in Specification Section 13 and Division 16.

Related Work Specified Elsewhere:

Additional requirements are specified in Sections 01800 and 11000.
Surface preparation and shop coatings are specified in Section 09905.
Field painting is specified in Section 09900.

Instrumentation and Control is specified in Division 13.

Electrical is specified in Division 16.

bR =

1.2 QUALITY ASSURANCE

A.
B.

INITIALS

In accordance with the requirements of Section 11000.

All equipment specified in this section shall be furnished by the manufacturer of the
power scum skimmer system, except when otherwise specified. This does not
require that all equipment be manufactured by a single manufacturer, but does
require that the manufacturer of the power scum skimming system be responsible for
the manufacture and satisfactory operation of the power scum skimming system
specified herein. Refer to Specification Section 01800 regarding manufacturer's
certification of the installation.

The power scum skimmer system shall be designed, fabricated and assembled in
accordance with the best engineering and shop practices. Individual parts shall be
manufactured to standard sizes and gauges. Components of the power scum
skimmer system shall be designed for the stresses that may occur during fabrication,
shipping, erection or maintenance. Materials shall be suitable for service conditions
and as described herein.
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Coordination: The power scum skimmer equipment vendor shall review the existing
structures and provide the Contractor with any additional modifications required for
the installation of the equipment. This coordination shall include location of any
bond outs or insets in walls and slabs to facilitate installation of the equipment.
Equipment vendor shall also provide anchor bolts and anchor bolt location templates
for clarifier equipment to the Contractor for correct installation of cast-in-place
concrete.

Acceptable Manufacturers:

1.  Brentwood Industries, Inc., Polychem Brand Reading, PA

2. No Equal

1.3 SUBMITTALS

A.

In accordance with the requirements specified in Section 01340 and 11000. Submit
such shop drawings, manufacturer’s literature, short-term and long-term storage
requirements, and operations and maintenance manuals.

Additional specific information required for submittal is listed below.

1. Certified shop and erection drawings showing all important details of
construction, dimensions and anchor bolt locations.

2. Descriptive literature, bulletins and catalogs of the equipment.

3. A complete total bill of materials.

4.  The total weight of the equipment including the weight of the single largest
component.

5. Documentation of the AGMA rating of the drive assembly, including gear tooth

quality.

Selection of gear driver, including criteria.

7.  Certified design chain pull of the drive and collector chains, including
determination of working loads.

8. A complete description of surface preparation and shop prime painting for any
metal components.

9.  Certification that the equipment conforms to the design criteria specified herein.
10. Submit certified copies of proof load, accelerated wear and flight strength tests
performed by the manufacturer of the collector chain, as specified herein.

11. List of the manufacturer's recommended spare parts, include gaskets, seals, etc.
on the list. Submit the manufacturers recommended summer and winter grades
of lubricants along with alternative references to equal products of other
manufacturers.

12.  Factory test reports

13. Field start-up test plan

14. Field start-up and test reports

o

1.4  DELIVERY, STORAGE, AND HANDLING

A.

In accordance with the requirements of Section 11000. Manufacturer shall deliver
equipment to the project site where and when directed by the Contractor.

1.5 WARRANTY

A.
B.

INITIALS

In accordance with the requirements of Section 11000.
Submit written warranty as required in Section 11000. Submit copies of the
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warranties during shop drawing submittals for review and comment. All extended
warranties shall go into effect when the equipment has passed the on-site installed
tests. Approval of the Contractors one year warranty and the manufacturers
warranties are required prior to issuing Substantial Completion. All warranties shall
include the costs of the materials shipping both ways and installation labor. All
standard and extended warranties longer than the one-year standard warranty period
shall be issued to, and in the name of, the Owner.

The Manufacturer shall warranty for one-year from the date of Substantial
Completion, the equipment from all manufacturing defects, and/or structural
failures. Any defects occurring within the first year period shall be repaired or
replaced at no additional cost to the Owner within 14 working days after notification.
Motor and gearbox warranty will be limited to the original manufacturer's warranty
beyond the one year contract warranty.

PART 2 - PRODUCTS

2.1 GENERAL

A.

B.

T Q

=

INITIALS

Sedimentation Basin No. 1 consists of three bays and each bay shall consist of a
power scum skimming system driven by a dedicated motor.

The scum collection equipment shall move the floating material from the water
surface in each bay along the scum beach plate and onto the 16-inch diameter scum
trough as shown on the Drawings.

The dimensions of the sedimentation basins are as shown on the Drawings. The
Contractor shall field verify all final dimensions and elevations including side
tolerances and shall certify in writing prior as part of the shop drawing submittal.
The equipment to be supplied, installed, and tested include Drive and Collector
Chains, Flights with wearing shoes, filler block and flight floor squeegee; Sprockets,
Head shafts and stub shafts; Mounting and retainer plates; Drive Units; Stainless
steel scum trough and beach plate; Mounting brackets all other appurtenances,
attachment bolts and anchor bolts, spare parts and special tools necessary to make
the system complete and operable as specitied herein and as shown on the Drawings.
The power scum skimming system supplied shall, in part, include nonmetallic parts
as specified.

The chain and flight driving mechanism shall be driven by constant speed rated
motors rated for Class 1, Division 1 environment and rated for hazardous duty.

The speed of the flights shall be no greater that from 1 to 3 feet per minute.

The power scum skimming system shall also allow operation of the chain and flight
system on an On-Off mode of operation (5 minutes On, 15 minutes Off) as
determined through the PLC/SCADA system.

The power scum skimming system supplied shall be of the design that allows
operation under dry tank conditions.

Flight spacing shall be 5-foot maximum.

All parts of the equipment shall be amply proportioned for long, continuous, and
uninterrupted service. Wherever strengths of materials are indicated, these are to be
considered minimums. Supplier shall provide strength of materials as required for
the service intended, but never less than the minimum indicated.

Provision shall be made for easy access for service or replacement of parts.
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Corresponding parts of multiple units shall be interchangeable.
Workmanship shall be first class in all respects.
Gears shall have endurance and strength ratings of 1,000,000 cycles.
All antifriction bearings shall have a L-10 life rating of not less than 17,000 hour,
except for the lower bearing of the pinion shaft and the bearing on the drive end of
the worm shaft, if required, which shall have a life of 100,000 hour.
All components of the equipment shall be fully compatible with expected wet
corrosive environmental (H2S concentrations up to 100 ppm) and be designed for
extended service.
The collector components shall be based upon the following design criteria:
1. Operation under wet and dry tank conditions.
Friction factor:  Nonmetallic on Nonmetallic: 0.08 to 0.30

Nonmetallic on Dry Steel: 0.25
Bearing friction - 0.05 to 0.20 per shaft assembly.
Shaft deflection - not to exceed 0.033 inch per foot of shaft length.
Flight deflection - not to exceed 5/8-in, measured at mid-span.
Where not specified, design criteria shall be in conformance with accepted
industry standards and shall be subject to approval by Engineer.
All components shall be able to operate uninterrupted under all temperature
conditions. Cold weather provisions, such as chain guard, shall be provided to
prevent icing of the drive chains and/or gears which may cause the drive clutch slip
alarm to trip. Guard cover shall be constructed of corrosive resistant materials such
as 316 Stainless Steel or Fiberglass.

13
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2.2 CHAINS

A.

INITIALS

Collector chain shall be NCS720S non-metallic type having 6-inch pitch links with
an average weight of 1.3 Ibs/ft. The chain shall have a minimum catalog working
load of 2,600 lbs. based on strength, fatigue, and wear considerations, and a
minimum ultimate strength of 6,500 Ibs. The chain strands shall have an elongation
of not more than 6 percent at ultimate strength. Chain links shall be manufactured
from unfilled acetyl resin or glass reinforced thermoplastic and shall be integrally
molded with the barrel and both side bars formed in one piece to assure squareness
and strength of the links. Chain links formed by welding two halves together shall
not be acceptable. Chain links shall have a minimum ultimate strength of 6,500
pounds. Provide certified ultimate strength test results, based upon a minimum of 3
chain lengths. All chains shall be completely resistant to ultraviolet degradation.
Connecting pins shall be non-metallic a minimum of 0.86 inch diameter, molded in
one piece, from reinforced nylon resin or acetal resin. Pins shall have a molded T-
head which seats and locks inside molded chain links to prevent rotation. The pins
shall positively lock when chain is assembled.

Except as otherwise specified, steel plates and shapes shall have a minimum
thickness of 1/4 inch and bolts a minimum diameter of 1/2 inch.

The power scum skimming system manufacturer, as part of the shop drawing
submittal process, shall include certified documentation that the chain they propose
to furnish is proof load tested to 5000 pounds as quality assurance procedure during
manufacture.
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23 FIBERGLASS FLIGHTS

A.

o m

The longitudinal flights shall be fiberglass reinforced isopthalic polyester resin, 3-in
by 8-inch size, especially designed for scum collector service. The flights shall be
constructed by the pultrusion method to ensure complete encapsulation of the glass
fiber strands in the resin. The glass filaments and mat shall run the full length of the
flight. The full member shall have 45 percent minimum glass by weight in
compliance with ASTM D638. The resin shall contain protection against
degradation by ultraviolet light. The use of extenders in the resin is prohibited. At
the attachment to the collector chain links, the flights shall have a plastic filler block.
Flights shall be attached to the filler block by four 3/8-in diameter stainless steel
bolts. Flights shall not be buoyant and shall not incorporate weights.

FRP flights shall be a composite construction. The flights shall have a maximum
water absorption not exceeding 0.5 percent. The finished composite shall have a
minimum tensile strength as follows: Longitudinal 38,000 PSI, Transverse 7,000
PSI, as measured in accordance with ASTM D638.

The structural characteristics of the flights shall exhibit a Moment of Inertia (I) of
not less than 3.57 in* about its minor axis and 19.15 in* about its major axis. Submit
certified test results that the flights do not deflect more than 1/125 with a 3 pound
per foot loading on the flight.

All bolts, nuts, washers and related hardware used to attach flights and wear shoes
shall be a minimum of 3/8-in Type 316 stainless steel.

Flight spacing shall be 5-ft for scum collectors shall cover the full width of the tanks
(Refer Contractor Drawings for layout). For areas not covered by the flights a baffle
plate shall be provided to push the scum towards the flight path.

All attachment hardware shall be 316 Stainless Steel.

All flights shall be equipped with neoprene squeegee assemblies. Each floor
squeegee assembly shall consist of 3/16 inch thick x 4 inch wide Neoprene material
slotted at a maximum of 12 inch centers, % inch x 3 inch wide FRP backing plate,
and 316 SS hardware. Slotted neoprene shall allow for depth adjustment of the
squeegee assembly. The neoprene squeegees shall extend below the lowest elevation
of the beach plate for complete scum capture.

24 COLLECTOR CHAIN SPROCKETS

A.

INITIALS

Sprockets for the collector chain shall be molded totally of polyurethane, or
Polychem Cast Nylon 6, having a water absorption rate not to exceed 1.3 percent at
saturation in accordance with ASTM D570. The sprockets shall be of split
construction and shall have the double life tooth profile compatible with non-metallic
chain. The sprocket halves shall be assembled on the shafting by Type 316 stainless
steel bolts and hardware designed to draw the sprocket halves tight to the shaft and
maintain lateral alignment. All sprockets shall be designed to operate with the
specified chain. Collector sprockets shall be of the extended life type.

Headshaft sprockets shall not be less than 22.23 inch pitch diameter and have 23
teeth. Cornershaft sprockets shall not be less than 16.61 inch pitch diameter and
have 17 teeth. The driven and headshaft sprockets shall be keyed firmly to the end
of the headshaft. The cornershaft sprockets shall rotate freely on bearing sleeves
clamped to the stub shafts.
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DRIVEN SPROCKET
A. Non-metallic NH-78 driven (bull) sprockets manufactured of Cast Nylon are
acceptable.

DRIVER SPROCKET
A. Non-metallic drive sprockets manufactured by Polychem Celeron are acceptable.

DRIVE CHAIN
A. Non-metallic NH-78 drive chain, 2.609" pitch links manufactured of glass-
reinforced nylon utilizing a 304 stainless steel pin, with a minimum working load of
1,740 1bs shall be acceptable.

ALARM TRIP
A. A clutch ball detent type, 316 SS torque limiter will be provided to protect the drives
in case of a failure and in turn, shall shut off the motor and energize the alarm circuit.
B. Designation of clutch ball detent switch is show on Instrumentation Drawings The
alarm condition shall be monitored by the SCADA System via input to PLC-GBCP
and as detailed in Section 13440.

SHAFTING

A. All shafting shall be bi-axially wrapped fiberglass head shaft assemblies and idler
sprocket stub shafts assemblies manufactured of Cast Nylon.

B. The mounting plate for the head shaft and idler stub shaft shall be 304SS.

C. The retainer plate for stub shaft shall be made of polycarbonate.

D. Wall mounted support system fabricated from stainless steel to allow for proper
location of the head shaft and idler shafts shall be provided by the manufacturer and
installed by the Contractor as shown in the drawings.

E. Alum braces at locations shown on the Drawings shall be provided and installed by
the Contractor under each shaft locations for Bay A of Sedimentation Basin 1.

BEARINGS
A. All bushings shall be manufactured from UHMW material. The bushing length shall
be a minimum of 3 % inch for rotating head shafts.

CHAIN AND FLIGHT DRIVES

A. The scum skimmer system shall be driven by electric motor drives as indicated on
the Drawings and as specified herein and in Section 11000. Each scum collector
skimmer system in a bay shall be driven by one motor/drive(total 3 drives). The chain
and flight driving mechanism on the scum skimmer system shall be constant speed
rated and will allow flight speeds of no more than from 1 to 3 feet per minute.

B. The main drive unit with motor shall be rated at a minimum of 2 HP, Class I, Div.
I, Group D rated, constant speed motor, and of ample power for starting and
continuously operating the mechanism under normal operating conditions (over the
entire operating speed range) without overloading. The motor shall comply with
NEMA standards and shall be nameplated for operation at 230/460 volts, 3 phase,
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60 Hertz.

The motor shall be directly connected to the speed reducer and mounted as a common
unit. V-belt drives will not be acceptable.

The drive speed reducer shall be of the helical gear right angle type or in-line type
conforming to all applicable requirements of the AGMA Standards, and shall be
designed with a service factor of 1.5 based upon calculated motor horsepower. Gears
shall run in an oil bath with anti-friction bearings throughout. The drive units shall
be assembled by the manufacturer and shipped as a complete assembly to ensure
proper assembly of all components. The unit shall be mounted directly on the
concrete. Required recesses, corbels, and cornerfills shall be as determined by the
manufacturer.

The drive chain shall be tensioned by a sliding base plate.

The drive chain and sprockets located above the operating platform shall be covered
with a removable metal guard of No. 16 gauge type 304 stainless steel, with
mounting gasket and seals to minimize leakage of odorous air.

A 304 Stainless Steel base plate shall be provided for drive unit mounting.
Contractor to orient drive to facilitate plant staff maintenance of the drive from
outside the tank.

2.12 SCUM TROUGH AND BEACH PLATE:

A.

mm

& Q

P

Contractor to field survey elevation of the existing scum tube and existing pipe
sleeve prior to demolition work. Contractor shall immediately notify engineer if field
survey elevations differ from elevations shown on the contract drawings. Contractor
shall match the invert elevation of the new scum trough with the invert elevation of
the new sleeves. The exiting invert elevations are shown on the drawings.
Contractor shall coordinate with the manufacturer and locate the scum trough such
that it will not allow wastewater to enter the scum trough at peak wet weather events
(as shown in Contract drawings — Condition No.1).

A beach plate, spanning the width of the tank in each bay shall be furnished and
connected to new 16-diameter trough, as shown on the contract drawings.

The beach plate and trough shall be supplied by the manufacturer and shall be made
of 316 SS.

The beach plate and trough shall be '4” thick.

Beach plates and troughs shall be furnished with supports and gaskets as required by
design and shall be supplied by the manufacturer.

Beach plate shall be angled and designed so that flights can positively push the scum
up the plate and into a trough for removal as shown on the contract drawings.

The beach plate will also incorporate an angled side to account for offset of the driven
sprocket.

Provide neoprene gasket between basin bay walls and beach plate to minimize
leakage.

2.13 SURFACE PREPARATION AND SHOP COATINGS

A.

INITIALS

In accordance with the requirements of Section 09905 and 11000.

20950A



11361B-8
POWER SCUM SKIMMER SYSTEM

2.14 SPARE PARTS AND SPECIAL TOOLS

A. Inaccordance with the requirements of Section 11000.

B. Provide the following spare parts:
1. 20 feet of drive chain
2. 10% of all collector chain furnished
3. 10% of all chain-to-flight attachment links furnished
4.
5.

5 longitudinal flights complete with wear shoes, filler blocks and hardware
1 replacement 11 T drive sprocket (sprocket plate only)
C. In addition to the spare parts listed above, provide a list of all available spare and
replacement parts, including a price for each. These prices shall hold firm for the
Owner for the period of at least one year after installation.

PART 3 - EXECUTION

3.1 EXAMINATION, PREPARATION AND INSTALLATION
A. Inaccordance with the requirements of Section 11000 and the manufacturer’s written
instructions.

3.2 START-UP AND TESTING

A. Inaccordance with Specification Sections 01800 and 11000.

B. After installation of the equipment, after adjustments by Manufacturer’s
representative, and prior to running the equipment, the Contractor shall torque test
each unit to demonstrate that the overload shutdowns occur as specified.

C. Dry-Run Testing and Inspection
1. Operate equipment in an empty tank (“dry-run test”) for a minimum of 4 hours

to demonstrate proper installation, alignment, and flight travel speed.

2.  Immediately following the dry-run test, a dry-run inspection will be completed
by the Engineer and Manufacturer’s Representative.

3. Upon satisfactory completion of each dry-run test and dry-run inspection, as
determined by the Engineer and Owner, Contractor may request permission to
fill the primary basin and proceed to wet-run testing.

D. Wet-Run Testing
1. Once authorized by Engineer and Owner, the Contractor shall fill the primary

basin (with plant water) and operate the equipment for at least 2 continuous
days during normal working hours to demonstrate its ability to operate without
vibration, jamming or overheating and to perform as specified. Record drive
motor amperages during this operation.

E. After completion of both wet and dry tests, Contractor shall fill the tank with
wastewater and demonstrate the power skimmer’s ability to effectively remove scum
for liquid level elevations EL 30.37 (Condition III) as shown in the contract
drawings.

3.3  CLEANING AND FIELD COATINGS
A. Inaccordance with the requirements of Section 09900 and 11000.
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34  TRAINING AND WARRANTY PERIOD SUPPORT

A. Inaccordance with the requirements of Section 01800.

B. Provide a minimum of one 8-hour days, separate from start-up time, to instruct
Owner's personnel on operation and maintenance of the equipment, including all
mechanical and controls aspects, and review of the provided Operation and
Maintenance Manual.

END OF SECTION
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SECTION 13410

INSTRUMENTATION AND PROCESS CONTROL GENERAL

PART I - GENERAL

1.1

DESCRIPTION

A.  General Requirements and Definitions:

1.

A single System Integrator (SI) shall furnish all services and equipment as
specified herein and in the following Specification sections:

Section Title

13441 Control Narratives

13442 Programmable Logic Controllers
13444 Control Panels

13445 Communications Network

13460 Fiber Optic Cabling

The System Integrator (SI) provide all labor, materials, equipment, operations,
methods and procedures as indicated in the Contract Documents to achieve a
fully integrated and operational system.

The System Integrator Shall also act as the Application Engineering System
Supplier(AESS)

All systems indicated in the Contract Documents shall mean all necessary
supervision, labor, equipment and materials required to provide complete,
properly integrated systems.

All systems shall be adjusted, tested, inspected and optimized to the satisfaction
of the Engineer and Owner prior to being turned over to the Owner.

The words "provide", "supply", "supply and install", "install", "furnish" or
"furnish and install" shall mean a complete and properly functioning hardware
installation performed by the System Integrator unless otherwise noted. The
System Integrator shall design and coordinate the Instrumentation & Process
Control system for proper operation with related equipment, materials, and
labor furnished by others under other sections of these Specifications and with
related existing equipment.

Refer to Process, Instrumentation, and Electrical Drawings to coordinate
material and equipment locations. Refer to the Process Drawings for locations
and connection to primary instrumentation, and process equipment. Refer to
the Electrical Drawings for the location of transmitters, control stations, motor
drives and centers, control panels, wiring diagrams, network, and computer
equipment.

B. Work Included:

1.
p3

Refer to Paragraph 1.1.A.1 for list of specifications.

Equipment Control:

a. Provide PLC programming, SCADA programming, and network
configuration for equipment control or connection to control, status
indication and alarm annunciation of equipment as shown in the
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Instrumentation Drawings, and described in Section 13441 — Control
Loop Descriptions.

Application Development: Refer to Section 13441

Meetings:

a.  The SI shall attend a Pre-Instrumentation meeting with the Contractor,
Engineer, and others prior to the submission of any specifications.

b.  The SI shall attend construction meetings as necessary to coordinate
construction sequencing.

c.  The Contractor, SI, and Engineer shall attend a separate construction
meeting shall be dedicated specifically for SCADA Testing to include
types of test, responsibility and requirements, scheduling, coordination,
verification of test results prior to witness testing by the Engineer/Owner,
and testing notification requirements.

Miscellaneous:

a.  Furnish and install all transducers, media converters, protocol converters,
terminals, transformers, interposing or pilot relays (for both new and
existing equipment), signal transmitters, signal splitters/boosters, intrinsic
safety barriers, power supplies, power supply connections and other
miscellaneous instrumentation required to make a complete system for
new and existing equipment.

b.  Furnish and install all vendor or manufacturer cables and appurtenances
between primary instruments and the transmitters, receiving instruments
or destination terminals. All methods, materials and supplies will meet
the requirements of Division 16.

c.  Furnish mounting hardware for each instrument. The System Integrator
will provide information on the proper installation in accordance with the
Manufacturer’s requirements for each instrument and shall supervise the
installation. Tubing, process taps and an isolation valve will be provided
under Mechanical in Division 11 and 15. Coordinate the size and type of
connection required. Refer to the Instrument Installation Detail Drawing
in the Contract.

O&M Documentation:

a.  Provide complete O&M documentation as listed under paragraph 1.4 and
other related Division 13 specifications.

Demolition:

a.  Remove and/or relocate existing equipment as indicated on the Drawings.

b.  Deliver PLC, OIT, and communications equipment not reused to Owner.

Coordination:

a.  Process Instrumentation and Process Control Systems will be provided
under Division 11, where specified. The System Integrator shall
coordinate with the instrumentation and control systems provided under
these sections.

c.  Conduit and wiring (excluding integral or vendor furnished cables and
fiber optics) shall be provided and tested under Division 16 and as shown
on the Electrical Drawings.
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d.  The SI shall provide the drawings as specified in Section 13444 to be used
by the Electrical Contractor as a wiring aid.

e.  The SI shall coordinate with the Electrical Contractor to update all ISA
S5.4 or equivalent loop diagrams with actual terminal and wire label
information as required.

f.  Provide manufacturer recommended installation and mounting
requirements for each instrument to be connected to process equipment,
piping or fittings requiring a process connection such as NPT taps, sample
piping and process line insertion. The System Integrator will supervise
and provide guidance on proper installation of instrumentation
equipment. This shall include manufacturer’s recommended mounting
installation heights and locations for gas detection sensors, clearances for
level sensors per manufacturer’s blanking distance, etc.

g.  The System Integrator shall coordinate with Division 11 control panel
manufacturers in establishing network communications as required on the
Drawings, and the signals required in Section 13441.

h.  If the Division 11 provided PLC’s communication protocol does not
match that of the PLC being provided by the Division 13 System
Integrator, the System Integrator shall provide a protocol converter as
specified in Section 13445. The System Integrator shall provide
communication parameters and network addresses to the Division 11
control panel manufacturer. The Division 11 control panel manufacturer
shall coordinate communication and programing requirements with the
Division 13 System Integrator prior to programing effort. Any
programming and network configuration changes shall be done to provide
network communication shall be provided at no cost to the Engineer and
Owner.

Related Work Specified Elsewhere:

1.  Coordination is specified in Division 1.

2. Manufacturer's control systems for process equipment are specified in Division
11.

3. Electrical Systems are specified in Division 16.

Related Work by Others under this Contract:

1. Local control stations (including E-stops, local hand switches, speed pots, and
local indicating lights) and equipment control panels (i.e. MCCs,), indicated on
Electrical Drawings.

Demonstration of Complete Instrumentation and Process Control System:

1. The Owner will assume no liability or responsibility for any portions of the
installation under this Contract until they are demonstrated by the Contractor
and accepted by the Engineer in writing. Final demonstrations shall be made
only after the Engineer is satisfied that the work has been completed in
accordance with the intent of the Contract Documents.

2. After the Instrumentation and Process Control System is completed, and when
directed by the Engineer, demonstrate the total system operation and make final
adjustments to the system. If any system or piece of equipment within a system
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fails to function properly, rectify such defects or inadequacies and make a final
demonstration as directed by the Engineer.

3. Provide the services of authorized manufacturers' representatives to instruct the
Owner's representatives in the proper operation of each partial or complete
system installed under this Contract where noted.

4.  Pay all charges or fees, including the cost of any special test equipment, factory
engineers, etc., necessary for the proper performance of the specified tests,
demonstrations and instructions.

5. All demonstrations and instructions referred to shall be scheduled at the
convenience of the Engineer and the Owner and in no case shall be scheduled
without at least 72 hours written notice to the Engineer. Scheduling of testing
and certification of equipment by the Engineer until all instrumentation and
electrical equipment have been installed, calibrated including
testing/transmitting of alarms, status, etc have been performed in the field in
accordance with the Specifications. Once the systems have been tested in the
field, the Contractor shall notify the Engineer a minimum of 72 hours before a
formal startup and testing of each location. All testing of the equipment or
system(s) shall be performed in a single contiguous block of testing dates or as
agreed upon by the Engineer.

Removals, Relocations and Rearrangements:

1. Examine the existing site for the work of all trades, which will influence the
cost of the work under Division 13. This work shall include removals,
relocations and rearrangements relating to the work of all trades which may
interfere with, disturb or complicate the performance of the work under
Division 13; and relating to the work involving systems, equipment and related
service lines which shall continue to be utilized as part of the finished project.

2. Provide in the bid a sufficient amount effort to include all removals, relocations,
rearrangements and reconnections herein specified, necessary or required to
provide approved operation and coordination of the combined new and existing
systems and equipment.

1.2 QUALITY ASSURANCE

A,

All materials provided under this Contract shall be equal in quality, appearance and
performance to that specified herein and shall be subject to the approval of the
Engineer. Verify the availability of all materials proposed to be used in the execution
of the work prior to submitting same for the Engineer's approval. Supply chain issues
or the discontinuance of production of any material or product after approval has been
granted shall not relieve the Contractor from furnishing an Engineer approved
alternate of comparable quality, function, and design without additional cost.
Materials and equipment furnished under this Contract shall be standard products of
manufacturers regularly engaged in manufacture of such products and shall be
manufacturer's latest standard design that complies with Specification requirements.
Products shall essentially duplicate material and equipment that have been in
satisfactory local use at least three years.

Materials and equipment furnished under this Contract shall purchased and supported
by the manufacturer or by an authorized manufacturers representative.

Material and equipment furnished under this Contract shall disallowed for use by any
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applicable government agency (E.g. EPA, DHS, etc) for use with critical

infrastructure (E.g. the National Defense Authorization Act of 2018 banned the use

of Hikvision).

E. The Contractor shall have supplied comparable systems to those specified herein and
shall maintain engineering and service departments capable of designing and
maintaining these systems. Provide, for a period of 12 months from the date of final
acceptance of the work, all necessary supervision, labor, materials, and equipment,
in order to correct any defects in any system due to faulty materials, equipment,
installation methods, or workmanship and consequent damage resulting from such
defects. This work shall be scheduled during normal working hours and at the
convenience of the Owner.

F.  System Integrator:

1. The Contractor's attention is directed to the fact that the instrumentation is an
integrated system and as such, shall be furnished by one supplier, who shall
provide all of the equipment and appurtenances regardless of manufacturer, and
be responsible to the Contractor for satisfactory operation of the entire system
provided. Substitutions on functions specified will not be acceptable.

2. The exception shall be where instrumentation and control packages are
furnished by respective equipment manufacturers as required in Division 11,
14, 15, and 16. All necessary provisions will be made to ensure a proper signal
and communication interface as indicated on the P&IDs and associated
equipment specifications between the main process instrumentation and control
packages specified within this section and those provided. The Contractor shall
provide startup reports which demonstrate proper operation of Division 11, 14,
15, and 16 equipment and associated Division 11 control systems.

G. Acceptable System Integrators:

1.  NIC Systems Corp., Cromwell, CT

2. No or Equal

1.3 SUBMITTALS TO THE ENGINEER
A.  Shop Drawings and Samples:
1. Submit Shop Drawings and O&Ms in accordance with General Conditions
Section 01340 and as indicated herein.
2. Shop Drawings shall consist of:
a.  Project name and location
b.  Contractor's name
c.  Index Sheet - Listing the equipment being submitted utilizing equipment
designations, or symbols, indicated on the Contract Documents together
with the proposed manufacturer, style/type and catalog number. The .pdf
shall also have integral bookmarks.
d. Manufacturer's scale or dimensioned drawings along with standard
catalog number.
e.  Equipment ratings, service clearances and configuration.
Listing of accessories to be furnished
g.  Panel wiring diagrams showing the location of each mounted component,
front panel elevation(s), internal wiring diagram of each component
including terminal numbers.

=
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h.  Bill-of-Material Table showing a complete listing of the components in
each control panel. Table shall include separate columns for the
following: Item Number, Quantity, Manufacturer, Part number,
Description, Designator Tag, Supplier name and phone number.

i.  Initial and record ISA S5.4 loop diagrams or equivalent showing point to
point wiring for all instrumentation equipment including terminal
numbers. Prior to final completion, update the above drawings with wire
labels and terminals provided by the Electrical Subcontractor. Refer to
Section 13444 for additional information.

J- SAT Report:

i.  The SI shall furnish an /O checkout sheet identifying and
acknowledging that field wiring is properly terminated to the SI
furnished hardware.

ii.  The SI shall furnish a checklist of all the instruments that have been
configured and ready for additional testing.

k.  SCADA screens, OIT screens, and database tags.

1. Refer to the other Division 13 Sections for additional shop requirements.

3. All material shall be contained in one submission; partial submissions will not
be accepted.

4.  Submissions shall be in the form and quantity indicated in the General
Conditions. Each equipment type shall be separated by index tabs with
typewritten titles.

5. Provide samples of programs, graphics, etc., within 10 days upon receipt of
request from the Engineer.

Maintain properly documented and witnessed test and checkout reports and submit
these to the Engineer. No form of energy shall be applied to any part of the
instrumentation system prior to receipt by the Engineer, from the Contractor, of the
supplier's certified statement of approval of the installation and containing his
authorization to energize the system, except that the supplier's serviceman may do so
for the purpose of check-out as described herein.

DELIVERY, STORAGE AND HANDLING

A,

Coordinate material and equipment delivery with the project schedule. Notify the
Engineer immediately, in writing, if material or equipment delivery will adversely
affect the project schedule, include documentation from equipment suppliers
indicating the revised delivery dates and the reason for the delay.

Coordinate delivery of equipment directly to other vendors where instrumentation
supplied under this section has to be installed in panels supplied under other
specification sections.

Exercise care during loading, transporting, unloading and handling of materials to
prevent damage.

Check for defective or damaged materials, and for incomplete equipment shipments
within seven days after equipment delivery to the project site.

Store materials and equipment on the construction site in enclosures or under
protective covering in order to assure that materials and equipment are kept
undamaged, clean and dry. The Contractor shall maintain an inventory of instruments
and control panels received on site and store in a safe, secure, dry and temperature
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controlled location. This inventory shall be made available to the Engineer upon
request.

Replace or repair, to the satisfaction of the Engineer, all materials and equipment that
are defective or that have been damaged during installation, at no additional cost to
the Owner.

1.5 O&M REQUIREMENTS:

A.

on

Provide the Owner with a list of local service departments of duly authorized

distributors of materials and equipment of the type installed, which will stock the

manufacturer's standard parts, etc. The list may be included on the bill-of-materials.

At the completion of the installation, provide Record Drawings on sheets no less than

11" x 177, indicating the final configuration of all systems as they were installed.

Symbols, equipment designations, instrument ISA designations, etc., shall be

consistent with the Contract Documents. Provide exact locations of all work which

has been concealed in concrete, masonry or underground. The following diagrams
shall be included:

1. Control Panel diagrams on 11" by 17" sheet showing the front face and panel
mounted equipment with full listing of components including names,
descriptions and model numbers for each component. One copy of the panel
diagrams will be laminated for insertion into the pocket inside each control
panel.

2. Point to Point terminal wiring diagrams for all field instruments, motor starters,
equipment drives, valve actuators and other field equipment connected to the
control system. When called out provide diagrams meeting ISA S5.4 standards
requirements for loop diagrams on 84" by 11" sheets, showing one loop per
sheet. Drawings shall reflect as built conditions.

3. Panel wiring diagrams showing the location of each mounted component; front
panel elevation(s) and name plates; internal wiring diagram of each component
including field instruments and terminal numbers; and network
communications including all provided equipment, on 11”7 by 17” sheets.

4.  Network diagrams on 11 x 17” format. Refer to Section 13444 for additional
requirements.

5. Provide a hardcopy set of applicable drawings in each control panel and one
binder with a hardcopy of all record drawings.

6. Provide a copy of all record drawings to the Owner and Engineer in AutoCAD
DWG format or Adobe PDF format on a USB drive. .pdfs shall have integral
bookmarks denoting all sections and subsections.

Refer to the other Division 13 Sections for additional O&M requirements.

O&M Manual Organization:

1.  O&M’s shall be organized to be easily navigable. Devices shall be arranged by
group and type. Example, all flow meters will be grouped together and arranged
so that mag meters are together, than thermal mass meters, etc.

2. The hardcopy operations and maintenance manuals shall be organized in three
ring binders with a maximum size of 4". The following is a proposed outline
for the O&M Manual(s), provide applicable Sections:
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TITLE

Table of Contents

Section 1 - Reserved for description of system by Owner

Section 2 - Field Instruments (arranged by device group and type, ex. Flow meters,

submersible level, floats, etc.)

2.1 ISA instrument calibration data sheets and instrumentation listing with part
numbers

2.2 O&M literature for each type of instrument with labeled dividers

23 Instrument configuration data

Section 3 - Panel Equipment (arranged device type)

3.1 Bill-of-Material Table

3.2 O&M and Manufacturer's literature

Section 4 - Miscellaneous devices (arranged alphabetically by manufacturer)

4.1 Bill-of-Material Table

4.2 O&M and Manufacturer's literature

Section 5 - Drawings

5.1 Network drawings

5.2 Panel fabrication and assembly drawings

5.3  Panel wiring diagrams

5.4  Interconnection wiring diagrams

5.5 ISA S5.4 loop diagrams

Section 6 - PLC

6.1 CPU, memory capacity, communication ports

6.2  Rack Layout and module configuration

6.3  I/O List

6.4  PLC Program (in native format)

6.5 OIT Program (in native format)

6.6  PLC communication parameters/ port configuration

Section 7 - Miscellaneous Data

7.1 Data Networking Equipment List

7.2 Data Networking Equipment Configuration, [P Addresses, Layout, and
Security Access.

7.3 Fiber Optic Cable installation pull-test, and signal test reports.

7.4  Radio telemetry study or startup testing results, license details, signal
strength report, path profile, communication parameters, ERP, addresses,
polling parameters, etc.

Section 8 - Software programs and PDF Literature

8.1 PLC Programming Software

8.2 OIT Programming Software

8.3 SCADA Software and Licenses

Section 9 - Program

9.1 PLC Program in native format with data tag registers, cross reference list,
and comments.

9.2  PID parameter printouts (per loop)

9.3 OIT programs in native format with screen color Printouts, communication
configuration, and data tag printout.
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9.4 SCADA programs with screen color printouts, communication
configuration, and data tag printout.

9.5 Custom Report Printouts

9.6  Alarm Configuration and alarm tag printouts.

E.  The cover and edge of each volume shall contain the following information:

Scum Pipe Automation
Mattabasset District

Instrumentation and Control System
Operations and Maintenance Manual
Specification Section 13###
Volume X of Y
(where X is the volume number and Y is the number of volumes)
Subcontractor Name, Date

F.  Electronic O&M Information:

1. Supply all electronic files on USB storage media.
a.  .PDFs shall be bookmarked by order of O&M.
b.  Scanned .PDFs shall not be accepted.
c.  Control Panel Drawings shall be provided in both PDF and DWG format.
d. USB Storage media shall be set to Read only on project completion

(substantial completetion)

2. Refer to other Division 13 specifications for additional information.

G. Warranty Documentation: The Contractor and System Integrator shall investigate,
diagnose, repair, update and distribute all pertaining documentation of deficiencies
which become evident during the warranty period. All such documentation shall be
submitted to the Engineer within 30 days of solving the problem.

PART 2 - PRODUCTS

2.1 MATERIALS
A. General:

1. All of the equipment shall be the manufacturer's latest proven design. If a piece
of equipment was sole sourced, but is no longer the current version, the SI shall
propose and carry the latest version of the product migration path.
Specifications and Drawings call attention to certain features, but do not purport
to cover all details entering into the design of the instrumentation and process
control system. The completed system and the equipment furnished by the
Contractor shall be compatible with the functions required.

2. Components shall be finished to the manufacturer's standard for the service
intended unless otherwise indicated in the Specifications or on the Drawings.

3. All electrical components of the system shall operate on 120-volt, single-phase,
60-Hertz current, except as otherwise noted in the specifications and drawings.
Power shall be supplied from either local electrical distribution panels, or an

20950A



13410-10
INSTRUMENTATION AND PROCESS CONTROL GENERAL

associated control panel UPS with breakers for each circuit as indicated on the

Instrumentation and Electrical drawings.

All controls for electrically operated or motor-driven equipment (including

electrically actuated valves, small pumps and chemical feed equipment, etc.)

shall be complete, including all necessary auxiliary relays, so as to require only
wiring and connections to the equipment control circuit. All contacts for control
of motor-operated or electrically operated equipment shall be rated not less than

10 amperes on 120 volts unless otherwise specified herein.

Panel components including switches, relays, instrumentation, etc. supplied by

the various process equipment manufacturers, but indicated to be installed

within panels furnished by the System Integrator, shall be furnished to the

System Integrator for incorporation into his panels. Equipment shall be

installed to the manufacturers requirements and recommendations. System

Integrator shall install these items within his panel and shall produce a

complete, functional, pre-wired system for installation requiring only external

power and instrumentation connections. The Contractor shall coordinate this
requirement and shall ensure that equipment manufacturers provide all
necessary installation instructions and requirements to the System Integrator.

Identification:

a.  All panels, and control devices shall have identifying nameplates. Equal
quality nameplates shall be attached to all field-installed units.

b.  Each field transmitter shall have an attached manufacturer's tag with the
Manufacturer's name, model number, serial number, power requirements,
and scaled range of the instrument.

c.  Provide suitable lamicoid labels for each process measurement element
and transmitter. Label will identify each medium being measured, range
and units of measurement and indicating transmitter/element ID No., for
example:

PST 1 and 2 Solenoid
SV-2650A

PART 3 - EXECUTION

8.1 INSTALLATION

A. General:

l.

The Specifications and Drawings do not attempt to fully indicate the degree of
assembly, subassembly, shipped condition, extent of field work, or degree of
accuracy required to install the equipment or materials. The Contractor shall
be required to rely on his prior experience or to otherwise inform himself of the
amount of field work required to assemble, erect, and install the equipment or
material, as received, to produce a finished installation ready for use or
operation.

All equipment installed as part of the work shall be positioned, assembled,
aligned, doweled, and otherwise set to the tolerances required by the equipment
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manufacturer. Where tolerances and methods are not specifically indicated,

they shall be in accordance with best millwright practice.

3. All materials incorporated in the work shall be installed in accordance with the
Drawings and Specifications. =~ Where detailed drawings or technical
specifications are not provided, the materials shall be installed in accordance
with the manufacturer's preferred recommendations and conforming to the best
practice of the trade involved. Installation shall include all accessories required
to produce a completed installation ready for use.

4. The Owner will assume no liability or responsibility for any portions of the
installation under this Contract until they are demonstrated and accepted in
writing. Final demonstrations shall be made only after the Owner and Engineer
are satisfied that the work has been completed in accordance with the intent of
the Contract Documents.

5. Sensors or instrumentation to be installed shall be provided with sufficient cable
length and mounting configuration for easy removal, service, and replacement.
The service of the instrument shall not require its wiring removed or
disconnected. Any instrument found deficient in this area shall be reconfigured
by the Contractor as approved by the Engineer at no additional cost to the
Owner or Engineer. Refer to instrumentation details or submit an RFI prior to
procurement, submittal, and/or installation.

B. Electrical Work:
1. All electrical work shall conform to the requirements indicated in Division 16.
C.  Procedures Prior to Startup:

1. The Contractor and System Integrator shall:

a.  Coordinate and schedule the work through Engineer as necessary. The SI
shall notify the contractor of the individuals required to be onsite during
and MCC startup and configuration to verify proper connection and
scaling to the control panel using PLC program.

b.  All wiring will be installed, terminated, and tested by the Contractor in
each control panel. Wire labeling shall be coordinated between the SI and
the Electrical Contractor during construction to assign terminal numbers
in loop drawings of all field terminations, including intermediate junction
boxes. Refer to Section 16010.

c.  Calibrate and configure all Division 13 supplied instrumentation as
specified in Section 13440.

i.  Verify that each instrument is properly installed, configured, and is
properly measuring values for the application.

ii.  Coordinate with the AESS that the control system is scaling matches
the instrument scaling.

iii. Provide digital averaging/filtering or any other advanced
configuration where required for proper equipment control. This
“filtered” engineering process signal used for process control shall
accurately track and represent the original engineering process
signal without “turbulence”, “signal delay” or “signal droop”.

iv. Configure all instruments to fail in the safest condition for the
specific application. Example, a wastewater pump station with
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backup floats should have the analog level measurement fail low and
a water plant finish water chlorine instrument should fail to a value
to shut the facility down.
Coordinate with Division 11 control panel manufacturers in establishing
network communications as required on the Drawings. If the Division 11
provided PLC’s communication protocol does not match that of the PLC
being provided by the Division 13 System Integrator, the System
Integrator shall provide a protocol converter as specified in Section
13445.
Verify the facility installation.
Be onsite during Equipment Startup to verify equipment wiring and basic
functionality of Division 13 furnished equipment.
Coordinate and verify interface with electrical equipment, including field
wiring terminations.
Document hardware configuration and wiring information.
Configure all furnished network equipment unless otherwise specified.
Demonstrate network functionality.

The Contractor and SI shall:

a.

Coordinate with Division 11 control panel manufacturers in establishing

network communications as required on the Drawings, and the signals

required in Section 13441. The Division 11 control panel manufacturer

shall coordinate communication and programing requirements with the SI

prior to programing effort. Any programming and network configuration

changes shall be done to provide network communication shall be

provided at no cost to the Engineer and Owner.

Prior to the witnessed site acceptance testing, the SI shall perform a

preliminary test to verify operation prior to witnessed testing. The

Contractor shall assist as necessary.

Perform and 10 checkout from field device to PLC prior to any automated

and PLC testing.

i.  The SI shall monitor and manipulate the PLC inputs and outputs
through the PLC program.

ii.  The Contractor, Electrical Contractor, and SI will assist with testing
IO from devices. The individual(s) assisting with checkout shall be
qualified to do the required testing.

D. Site Acceptance Testing

A Site Acceptance Test shall be performed on each Division 13 control system
after the installation at each site to verify that each instrument and equipment
drive is connected properly to the control panel and that all functions of the
control panel are operating as specified.

1

a.

b.

The Contractor shall schedule Startup and SAT activities with the
Engineer at least 5 business day in advance.

The Contractor shall not schedule more than 3 days of site acceptance
testing, or training during any week without agreement from the Engineer
and Owner. No site acceptance testing shall occur on Fridays without
agreement from the Engineer and Owner.
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Additional SAT activities restrictions may be determined by the Owner.

2. The Contractor and SI shall:

a.
b.

Verify the facility installation.

Provide final instrument field calibration sheet/documentation after SAT
has been completed.

Verify accuracy of documentation, operator’s manuals, software
documentation, and site operating instructions, etc. after SAT has been
completed. Documentation shall include all field modifications.
Troubleshoot and correct any hardware deficiencies, including, but not
exclusive to communications issues identified by the AESS that are not
due to the configuration of the device.

Be available during the Site Acceptance Test to correct any hardware
deficiencies and/or adjust instrument configurations as necessary.

3.  The Contractor and AESS shall:

a.

The AESS will be responsible for all PLC, OIT, and SCADA
programming. The Contractor will be responsible for all hardware and
equipment unless otherwise specifically stated.

Demonstrate each functional requirement identified by the Specification.
Demonstrate all equipment control functions, including the operation of
automatic control strategies. Actuation of field devices and operation of
equipment shall be closely coordinated with Engineer and Owner’s staff.
Demonstrate all networking functionality.

Verify system performance parameters and system responses under field
operational conditions.

Demonstrate all equipment control functions, including the operation of
automatic control strategies. Actuation of field devices and operation of
equipment shall be closely coordinated with Engineer and Owner’s staff.
Demonstrate that the parameters for each PID operation in the PLC
provide a smooth responsive transition without over oscillation with a
sudden change in the process value or set point. PID parameters will be
determined, verified, and demonstrated with PID tuning software that
displays trending of the process variable, controlled variable, and set point
over time.

Verify system performance parameters and system responses under field
operational conditions.

Verify accuracy of documentation, especially operator’s manuals,
software documentation, and site operating instructions. Documentation
shall include all field modifications.

Provide completed site acceptance testing (SAT) test documentation.
Including:

1. Startup reports

ii.  Initial startup values

4.  The SAT will be observed by the Engineer and/or Owner's representative.
E. Refer to Section 01800 for additional startup, testing, training requirements for the
instrumentation equipment.

END OF SECTION
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SECTION 13441

CONTROL LOOP DESCRIPTION

PART 1 - GENERAL

1.1 SUMMARY

A.

B.

Section includes control descriptions for loop diagrams shown on the Instrumentation

Drawings.

Control Loops Descriptions shall be used by the System Integrator (SI) for developing

PLC code and SCADA development under this contract. The AESS or SI executing

this specification shall be referred to as the “programmer” herein.

The General Contractor shall coordinate with the System Integrator to maintain

project schedule.

1. Equipment startup shall be completed at least two weeks before substantial
completion.

2. Site Acceptance Testing shall be started no later than 4 weeks prior to
substantial completion.

The Programmer shall be responsible for all of the scope within this specification

unless specifically stated otherwise.

At a minimum, all status, alarm, and control signals shown on the drawings shall be

provided as such and in accordance with the CONTROL DESCRIPTIONS -

GENERAL unless specifically stated otherwise.

The specific requirements of the custom software will be defined during the Shop

Drawing submittal process, with the input of the Owner and Engineer. A meeting(s)

will be held at the project site, with a representative of the System Integrator, PLC

Programmer/Supplier, Client, Contractor, and Engineer, to finalize the custom

programming specifications.

The Programmer shall provide 10 hours of additional programming time and 3 round

trips to be used for scope not listed. Unused programming time in the first year will

be given to the Owner as a credit.

1.  The Programmer shall update and create the SCADA Screens and alarms for
the new functionality as described herein. The AESS shall update SCADA
computers at the WWTP.

2. The Programmer shall assign IP addresses and establish communication to all
network Division 11 panels, VFD’s and other networked equipment outside of
Division 11 manufacturers

3. The specific requirements of the custom software shall be defined during the
Shop Drawing submittal process, with the input of the Owner and Engineer. A
meeting shall be held at the project site, with a representative of the
Programmer, Client, Contractor, and Engineer, to finalize the custom
programming specifications.

1.2 SYSTEM DESCRIPTION

A.

Provide instrumentation hardware, software and programming as necessary to
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perform control functions specified herein and as shown on drawings. Ensure
coordination with other work to ensure that necessary wiring, conduits, contacts,
relays, converters, and incidentals are provided in order to transmit, receive, and
control necessary signals to other control elements, to control panels, and to receiving
stations.

B. The specifications direct attention to certain required features of the system, but do
not purport to cover all details entering into its design and construction. Nevertheless,
the Contractor shall furnish the CONTROL LOOPS complete in all details and ready
for operation.

1.3 SUBMITTALS

A. Shops

1.

Provide annotated versions of the PLC, operator interface terminal and SCADA
programming files in .pdf format for review by the Engineer. Provide the PLC
and OIT files 15 days prior to FAT.

B.  Operation and Maintenance Manuals:

1.

2.

Provide annotated final versions of the modified PLC, operator interface
terminal and SCADA programming files on DVD or USB drive. The PLC and
OIT programing files shall be stored on individual USB drives located in each
of the respective control panels as well as a USB drive with the SCADA
programming files.

Refer to Section 13410 for additional O&M sections.

PART 2 - PRODUCTS

Not Used.

PART 3 - EXECUTION

3.1 CONTROL DESCRIPTIONS — GENERAL

A. Operator Interface Terminal (OIT) and SCADA software will be used for process
monitoring and control as noted in the specific control loop descriptions. OIT and
SCADA screens shall be constructed in accordance with the following general
requirements:

1

Process Overview Screen showing status and location of each process related
field instrument and process equipment in relation to the Process Flow
Diagrams (PFD) and Process and Instrumentation Diagrams (P&ID). Operators
shall be able to access more detailed screens for equipment control, process
control setpoints and time delays, mode control, alarm history, and alarm
setpoints and time delays.

Process Equipment Control Screens: Screens and pop-up displays shall be
provided for process equipment monitoring, equipment control, and operating
parameters/setpoints and delay timer adjustment.

Alarm Summary and Alarm Set-up Screens: Screens shall be provided to
display active alarms, entry of alarm setpoint values and delay timer settings,
and enable/disable alarms. The screens shall also include capability to
acknowledge and reset alarms.
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Graphical symbols shall be used to represent each piece of process equipment

and field instrument. Equipment symbols that are used shall be representative

of each piece of equipment displayed. Instrument symbols shall be in

accordance with ISA S5.1 standards and Instrument Drawing I-1.

a.  Refer to Instrumentation Drawing I-1 “Indicator Light Color Legend” for
light color convention.

. Display the status and process values for all equipment in the system.

c. Refer to the Instrument Schedule in Section 13440 for all process value
scaling and ranges.

Skeuomorphism shall be used as a design theme as required for quickly

familiarizing the operator with the functionality.

Alarm History Screen: A screen shall be provided to display all active and past

alarms. The operator shall also be able to acknowledge and reset alarms from

this screen.

Provide an alarm banner on each OIT/SCADA screen that displays at a

minimum the last three alarm conditions. Active alarms shall flash in red.

Acknowledged alarms shall be “solid” red.

Process Variable Historical Trends shall include the following:

a. Screens shall be provided to display historical trends of all process
variables with adjustable scale and units.

b.  The operator shall be able to add and delete pens as necessary and load
and save pen groups to form analytical groups of data.

c.  Trends shall be configured to minimize space on hard drive by updating
on change only.

All process, operational and alarm setpoints and associated delay-timer setpoints will
be adjustable through the OIT/SCADA screens and will be generated and controlled
at each respective PLC.

All Control Loop programming shall be done in the PLC where the inputs/outputs
terminate unless otherwise stated. All PLC tags shall be descriptive in nature.
Equipment Fail Alarms:

1

Equipment Fail alarms are defined as a condition where a command is given
and the status confirmation of that command is not received within an
acceptable time-frame. Fail Alarms shall not be triggered in the event of Loss
of Power, or any other alarms related to the equipment (ie. High Temp, O/L.
Fault, Low Pressure, etc.). Examples are as follows:

a.  Fail to start-stop: A piece of equipment is given the command to start and
the running status is not confirmed within an appropriate time delay.
Conversely a piece of equipment is commanded to stop and the run status
does not drop out within an appropriate time delay.

b.  Fail to open-close: A duty valve is given the command to open and the
opened status is not received within and appropriate time delay.
Conversely, a duty valve is given the command to close and the closed
status is not received within an appropriate time delay.

c.  Fail to make position: A modulating control valve is commanded to go to
a specific position and it does not reach that position (within a bandwidth)
within an appropriate time delay.
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Provide the applicable Equipment Fail alarms for all equipment based on type
and I/O available.

E. PID Controllers:

1.

10.

11.

12.

The words “PID”, “PID Control” “PID Controller” shall mean a control loop
feedback mechanism that is a complete function for the described process
control and which includes operator adjustable inputs for fine tuning. These
terms do not purport to require a prescribed method but to describe a universal
function for feedback control. Nevertheless, the Contractor shall furnish a
means to control the process smoothly and accurately, complete in all details,
using standard good practices, and ready for operation.

The PID controller algorithm parameters DEADBAND, GAIN (Proportional),
DELAY, RESET (Integral), REPEATS (Derivative), Loop Update Time, and
MINIMUM/MAXIMUM Controller Output shall be adjustable through a
password protected screen (accessible at the OIT/SCADA).

Each PID controller shall have a faceplate configured with numeric and graphic
indication of setpoint, process variable and controller output, AUTO/MAN
mode selection (as applicable), means of setpoint entry, and navigation button
to access a historical display screen with the setpoint, process variable, and
controller output.

Process Values and Setpoints shall be scaled from the true engineering range to
the required PID range as necessary to provide the full resolution in the
calculation of error.

The setpoint shall be limited to prevent hazardous process conditions. Range
shall be hardcoded in the OIT/SCADA during startup and commissioning.
Loop update time of the feedback control shall be coordinated with the analog
input module and the requirements of the process.

Unless otherwise noted, PID controller outputs are 0 to 100%, linearly scaled
to a 4 to 20 mA DC output signal by the PLC.

Each PID controller shall be configured for bumpless transfer with anti-windup
and anti-reset when switching between manual (or hand) and automatic modes.
Each PID controller shall be configured for Bumpless Restart when the
controller changes from Program to Run mode or when the controller powers
up.

Control Value (CV) Clip and Clamp: The PID controller output shall be
compared with an adjustable low limit (0% unless otherwise noted) and an
adjustable high limit (100% unless otherwise noted). The PID controller output
signal will not be lower than the low limit (clamp) or greater than the high limit
(clip). If the PID algorithm calculates an output that is out of range, then the
PID algorithm shall cease accumulating error for the integral term until the
calculated output is back in range.

If an alternative algorithm to PID is used, the method that is provided shall
include equivalent requirements.

Where PID or equal is required, additional provisions shall be made for the
control loop to function as described.

F.  Where specifically noted in the loop descriptions software Hand/Oft/Auto and On/Off
selector switches shall be forced to the OFF position under certain interlock logic
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conditions so that an energized run output from the PLC is de-energized. This will
require an operator to manually restart the equipment or to place the equipment in
AUTO to allow for automatic operation. The L/O/A selector shall not be enabled in
the LOCAL or AUTO positions until the condition causing the forced placement to
the OFF position has returned to normal.

In the event of an instrument or process analyzer failing or loss of signal, the PLC
shall utilize last know value as not to upset the process condition/control. An alarm
shall be generated as “loss of signal” for that particular instrument/analyzer. If
associated with a PID loop, the PID loop shall be automatically place in manual mode
with bumpless transfer and anti-windup/anti-reset.

Reports: See Section 13443 for requirements.

All SCADA Servers, View Nodes, and PLC’s shall time sync once a day. A single
SCADA Server shall time sync with the NIST server. A Firewall exception policy
shall be created to allow for the specific address and protocol.

Control Loops

1.  Local LOA/HOA — all local hardware selector switches shall:

a. In Local or Hand position run the associated equipment to be used in
conjunction with Open-Stop-Close pushbuttons or a potentiometer for
valve position or VFD speed.

b.  In Off position, Stop the associated equipment

c. In Remote or Auto position, the control of the associated equipment shall
be transferred to the PLC. At the OIT/SCADA the operator shall control
the equipment with either a software HOA or both a software HOA and
an OSC. The OIT/SCADA system will display the “In Remote” and “Not
in Remote” status based on an auxiliary contact in the Remote position.
This status shall be displayed near the software selector switch. The same
shall apply for “Auto” and “E-stop”.

2. Software HOA — all OIT/SCADA software selector switches shall:

a. In Hand position Run the associated equipment in manual mode whereby

an operator can make adjustments with setpoint speed or position entry.
. In Off position, Stop the associated equipment from running remotely.

c. In Remote or Auto, the control of the associated equipment shall be
transferred to PLC control as described in the control loop.

d. Related alarms such as Motor High Temperature, E-Stop, etc. shall be
displayed as statuses at the LOR/HOA controls or with the equipment
status.

3. Local OSC —all valving local hardware selector switches shall:

a. In Open position change the valve position towards Open

b. In Stop position remains in position

c. In Close position change the valve position towards Close

4.  Software OSC — all valving software selector switches shall:

a.  Pressing Open will latch the Open command until a Full Open or 100%
Open is received

b. Pressing Stop will interrupt and unlatch any current Open/Close
commands
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c.  Pressing Close will latch the Close command until a Full Close or 0%
Open is received.

Runtime Hours Totalizing —

a.  All equipment with a Run Status signal shall be configured in the PLC for
run hour totalizing with display at OIT/SCADA.

b. Runtime Hour totals shall be configured as both running totals with a
password protected (or higher user privilege) reset and with a separate
pushbutton resettable total.

Alarms: All alarms shall be displayed and identified as an alarm priority. Alarm

priorities shall be indicated as 1 through 4.

a. 1 — Critical priority

b. 2 —High priority

c. 3 —Low priority alarm

d. 4 — Warning, notice, or informational event

e. Only Level 1 & 2 alarms shall dial out.

f.  The specification assigns initial alarm prioritization. Owner and engineer
reserve the right to change alarm priority at no cost.

g.  All alarms will be able to be enabled or disabled by SCADA users. Refer

to the Security Section below.
h. All alarms shall be latched upon activation and reset with the Alarm
Acknowledge pushbutton unless otherwise specified.
i.  All alarms, unlatching and latching shall be logged in the alarm history.
j- All alarms shall be able to be enabled or disabled with a button.
k.  Delays — Alarms shall activate if TRUE setpoint exceed for this adjustable
time period (0-60 seconds, initially 5s).
Analog Alarms: shall be configured at the OIT/SCADA with the following
(operator adjustable):
a. Low and High Setpoints as specified in specific loops below
b. Low Low and High High Setpoints as specified in specific loops below.
Digital Alarms: all alarms noted as such or as other (fault, overload, fail, E-
Stop, etc.) on drawings as shall be configured at the OIT/SCADA with the
following (operator adjustable):
Alarm Dialing: Refer to Alarms above.
Security: Level 1 alarms will only be able to have the setpoints changed,
enabled or disabled by Supervisor account levels or higher.
Timer modes: Any control that requires a duration setpoint shall include a
countdown displayed value to indicate to the operator the length of time until
the mode expires or starts.
Totalizer modes: Any control that requires a totalized setpoint shall include a
current total displayed value to indicate to the operator the current progress
towards the setpoint.
PLC Failure Mode: Upon PLC failure, all discrete outputs shall de-energize to
an off condition.

K. Logging & Auditing: Provide the necessary programming and configuration to
perform the logging specified in Specification 13443.
L. Integration of Division 11 Control Panels
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Standard Functionality - Control Panels provided by others shall be integrated
to provide controls equivalent to the OIT control provided by the Division 11
manufacturer.

Enhanced Functionality — Communications, calculations, and any other

additional provisions shall be made as necessary to meet the requirements listed

in the CONTROL DESCRIPTIONS.

M. Reading/Writing across the Network— Provisions shall be made such that multiple
points of access have the ability to change setpoints and modes. This functionality
shall be furnished such the setpoint or command will automatically reset and the
operator does not have to intervene. The setpoint or command shall change to a value
that does not have control in the system once the required change is made.

3.2 CONTROL PANEL DESCRIPTIONS — GENERAL MOTOR STARTER DRIVEN

EQUIPMENT AND VALVE ACTUATORS

A. The following is a general description of VFD and motor driven equipment as well
as modulating actuators. Refer to individual loop numbers for specifics.

a.

B. General Motor Starter driven equipment.
PLC Control:
Monitoring:

1.

2.

5

a.

1.

11.

iil.

1v.

V.

Vi.

The status of the drive shall be displayed at SCADA as RUN/STOP
based on the run status contact. The PLC shall totalize the run time
hours.

The PLC shall activate a Motor High Temp Alarm when the contact
activates (fixed delay of 5s).

The PLC shall activate a Pump Seal Leak Warning when the contact
activates (fixed delay of 5s).

The PLC shall activate an O/L Alarm when the O/L contact activates
(fixed delay of 5s).

The PLC shall activate an E-Stop Alarm when the contact activates
(fixed delay of 1s).

The PLC will monitor and display the status of the Remote position
of the LCS LOR.

Activation:

1.

ii.

iil.

A Fail Alarm shall be activated if the equipment is available and
PLC attempts to start the equipment and the return run contact does
not indicate that the motor is running (fixed delay of 60s).

The equipment shall have a virtual Manual/Off/Auto switch. In Off,
the pump shall not run.

Refer to specific control narratives for additional functions.

Alarms at OIT/SCADA:

Refer to specific control narratives
Monitoring at OIT/SCADA:

Refer to specific control narratives

a.

a.
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33 GREASE BUILDING CONTROL PANEL

A. Loop2611,2612,2613 (FUTURE: 2621,2622,2623): Scum Tube Collector Drives

General: Three new (SCD-2611,2612,2613) and three future Scum Tube

Collector Drives (SCD-2621,2622,2623) will be installed, one in each tank of

PST-1 and PST-2. Each collector is driven by a motor starter and will run

continuously. The drive mechanisms are monitored with a current monitor and

clutch slip switch.

Field Instruments:

a. IE/IT-2611,2612,2613 (FUTURE: 2621,2622,2623): Scum Tube
Collector Drives Current Monitor.

b. TSH-2611,2612,2613,2621,2622,2623: Scum Tube Collector Drive
Motor High Temp Switch

c. ZS-2611,2612,2613,2621,2622,2623: Scum Tube Collector Drives Clutch
Slip Switch

PLC Control:

a. SCD Monitoring

1.

1.

11.

1il.

1v.

vi.

Vii.

The status of the drive will be displayed at SCADA as RUN/STOP
based on the run status contact. The PLC will totalize the run time
hours.

The PLC will activate a SCD High Temp Alarm when the motor
high temperature switch activates (fixed delay of 1s).

The PLC will activate a SCD O/L Alarm when the O/L contact
activates (fixed delay of 1s).

The PLC will activate a SCD E-Stop Alarm when the contact
activates (fixed delay of 1s).

The PLC will activate a SCD High Torque Alarm when the ISHH
contact activates, this limit shall be programed into the IIT (fixed
delay of 1s).

The PLC will activate a SCD Torque Warning when the ISH contact
activates, this limit shall be programed into the IIT (fixed delay of
Is).

The PLC will activate a SCD Clutch Slip Alarm when the contact
activates (fixed delay of 1s).

b. SCD Activation

1.

ii.

iil.

1v.

The PLC shall control the drive when the Local-Off-Remote
selector switch is in the Remote position. In Off, the drive will not
run.

The SCD will be displayed as In Remote/Not In Remote based on
the remote contact from the pump.

A SCD Fail Alarm will be activated if the motor is in Remote and
the PLC attempts to start in Remote and the return run contact does
not indicate that the motor is running (delay 0-60s, initially 15s).

In Remote, the PLC will provide virtual Manual/Off/Auto control
for each collector at the OIT and SCADA. In the Manual position,
the collector will run. In Off, the collector will not run except in
Local.
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(1) When the Collector is in Remote and SCADA Auto the PLC
shall start the collector on a timed interval (Initially 15
minutes settable 5-600 minutes) and shall run the collector
for an adjustable time (Initially 5 minutes settable 1-60
minutes). When the time delay expires the PLC shall
energize a momentary completion signal to loop 2650 to
initiate the flushing sequence. The interval timer shall then
reset.

Alarms at OIT and SCADA:

1.

11.

1il.

1v.

V.

V1.

Scum Tube Collector Drive No.1A,1B,1C (FUTURE: 2A,2B,2C)
High Temp Alarm

Scum Tube Collector Drive No.1A,1B,1C (FUTURE: 2A,2B,2C)
O/L Alarm

Scum Tube Collector Drive No.1A,1B,1C (FUTURE: 2A,2B,2C)
E-Stop Alarm

Scum Tube Collector Drive No.1A,1B,1C (FUTURE: 2A,2B,2C)
Fail Alarm

Scum Tube Collector Drive No.1A,1B,1C (FUTURE: 2A,2B,2C)
High Torque Alarm

Scum Tube Collector Drive No.1A,1B,1C (FUTURE: 2A,2B,2C)
Clutch Slip Alarm

Monitoring and Control at OIT and SCADA:

1.
ii.
1ii.
1v.
V.
Vi.

Vii.
viii.

Scum Tube Collector Drive No.1A,1B,1C (FUTURE: 2A,2B,2C)
Run Status and Totalizer

Scum Tube Collector Drive No.1A,1B,1C (FUTURE: 2A,2B,2C) In
Remote / Not in Remote

Scum Tube Collector Drive No.1A,1B,1C (FUTURE: 2A,2B,2C)
Virtual Manual/Off/Auto

Scum Tube Collector Drive No.1A,1B,1C (FUTURE: 2A,2B,2C)
Torque Warning

Scum Tube Collector Drive No.1A,1B,1C (FUTURE: 2A,2B,2C)
Amps

Collector Interval Setpoint and Timer

Collector Runtime Setpoint and Timer

Adjustable Enable / Delay / Setpoints for each warning and alarm

B. Loop 2650 — Scum Tube Flushing Solenoids

1

General: Four Existing Flushing Valve Solenoid valves will be controlled from
the new control panel (GBCP). The valves will be activated in a timed manner
to clean the scum tubes after a collection cycle or by manual request.

Field Instrument:

SV-2650A, SV-2650B, SV-2650C and SV-2650D

PLC Control:

Flushing Water Monitoring:

1.

The status of the valves will be displayed at SCADA as
OPEN/CLOSED based on the PLC coil energized status The PLC
will totalize the open hours.
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The PLC will activate a Flushing Water Extended Open Time
(settable delay of 0-600s).

Valve Activation:

1.

11.

1.

1v.

The PLC shall control the valves when the Local/Off/Auto selector

HS-2650A switch is in the Auto Position.

When the selector in in the Off position the solenoids will not open

When the Selector Switch is in the Local position the valves will be

activated by two separate start push buttons HS-2650B will activate

a manual flushing cycle for Primary basins 1 and 2, and HS-2650C

will activate a manual flushing cycle for Primary Basins 3 and 4.

The manual flushing cycle time shall be controlled by 3 adjustable

solid state timers. The first timer shall be set to 10 seconds and shall

energize the supply water solenoid and the drain solenoid. When the

timer expires the selected basin flush solenoid will be activated by

the remaining 2 timers (initially set to 60 seconds).

Basins 1 /2 Automatic control

(1) When the selector switch is in Auto the PLC shall monitor
both the Start push button HS-2650B and the Completion
signal (software based) from the collector drives (Loops
2611-2623). On either the completion signal or the input
from the start button the PLC shall energize the Basin 1/ 2
Flush contact to commence flushing and shall maintain the
contact for a settable time delay (initially 1-minute, settable
30sec-15 minutes)

Basins 3 / 4 Automatic control

(1) When the selector switch is in Auto the PLC shall monitor
a settable interval timer and the Start push button HS-2650C.
On expiration of the interval timer or the start button input
the PLC shall energize the Basin 3 / 4 Flush contact to
commence flushing and shall maintain the contact for a
settable time delay (initially 1-minute, settable 30sec-15
minutes). When the flushing time delay expires the interval
timer shall reset.

Alarms at OIT and SCADA:

1.

Extended Valve open (>15 minutes) (Any Basin)

Monitoring and Control at OIT and SCADA:

1.
ii.

ii.
1v.

V.

Flushing Time Basin 1/2 and Setpoint.
Flushing Time Basin 3/4 and Setpoint.
Flushing interval time Basin 3/4 and Setpoint.
Totalized On Time Basin 1/2 Flushing.
Totalized On Time Basin 3/4 Flushing.

END OF SECTION
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SECTION 13442

PROGRAMMABLE LOGIC CONTROLLERS

PART I - GENERAL

1.1 DESCRIPTION

A.

B.

Work Included:

1.  Furnish, install, program and test the programmable logic controllers (PLCs)
and all graphical interfaces as shown in the Instrumentation Drawings and
described in Specification Sections 13440 and 13442 herein.

2. Furnish, install, configure, wire, and test the uninterruptable power supply
(UPS) and maintenance bypass switch (MBS) as shown in the Instrumentation
Drawings and described in Specification Sections 13440 and 13442 herein.

3.  Provide a perpetual licensed copy licensed to and in the Owner’s name, of all
required PLC programming software, communication drivers, hardware
interface, and cables used to program the PLC(s). The programming software
shall be capable of all functions described in 13441 and required by the PLC.
a. Programming software to be provided on a dongle.

4. Provide a perpetual licensed copy licensed to and in the Owner’s name, of all
required OIT programming software, communication drivers, hardware
interface, and cables used to program the OIT. The programming software shall
be capable of all functions described in 13441.

Related Work Specified Elsewhere.

Section Title

13410 Instrumentation General
13441 Control Loop Descriptions
13444 Control Panels

13445 Communications Network
13460 Fiber Optic Cabling

Division 16  Electrical Requirements
Electrical and Instrumentation Drawings

1.2 QUALITY ASSURANCE

A.

The PLCs and OITs form an integral part of the overall control system for the facility
and as such all PLCs shall be the product of one manufacturer. The Contractor shall
provide all coordination as necessary to ensure that all PLCs, whether provided by
the System Integrator, individual equipment manufacturers or others, are by the same
manufacturer.

1.  All PLC’s provided (E.g. micro, modular, automation modular) shall be part of

the same series unless otherwise specified.

The OITs form an integral part of the overall control system for the facility and as
such all OITs shall be the product of one manufacturer. The Contractor shall provide
all coordination as necessary to ensure that all OITs, whether provided by the System
Integrator, individual equipment manufacturers or others, are by the same
manufacturer.
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C. The manufacturer or its authorized representative shall provide complete technical

support for all their products.
SUBMITTALS

A. Submit shop drawings in accordance with the General Conditions of the Construction
Contract, Section 01340 (Submittals) and Section 13410.

B. PLC programming logic (ladder logic, function blocks, structured text, etc.). Ladder
will be fully documented including a listing of each task/function. Annotations shall
clarify the intent of each task/function with a description of the process so that the
engineer or a future programmer will be able to clearly understand. Include the
following:

1. PLC I/O configurations

2. PLC communication configurations

3. PLC cross reference list

4.  PLC tag data base and memory usage
C. OIT Program. Submit the following:

1.  OIT communication configurations
2. OIT Screen List
3. OIT Screen printouts

DELIVERY, STORAGE AND HANDLING

A.

In accordance with Section 13410.

PART 2 - PRODUCTS

2.1

GENERAL

A.

The PLC shall consist of rugged components designed specifically for industrial
environments. The PLC shall consist of a power supply and one or more racks
containing a central processing unit (CPU) module, I/O modules, PLC memory, and
PLC network interface module(s). All components shall be housed in structurally
secure enclosures.

The central processing unit CPU shall be modular and fully enclosed within a durable
plastic shroud. When mounted on the system base, the modular CPU shall not occupy
more than one available slot.

The I/0 system shall be modular. Each module shall be fully enclosed within a
durable plastic shroud. When mounted on the system base, each I/O module shall not
occupy more than one available slot.

All components within the controller family shall be manufactured with a high degree
of durability. All switches and other operator controlled devices shall be of the size
and durability for their intended use as is normally offered for industrial applications.
All signal and/or rack expansion cables furnished by the manufacturer shall be
constructed so as to withstand, without damage, all normal use and handling.

All components within the controller family shall be part of the same series unless
otherwise specified, or noted on the drawings, or approval by the engineer.

In order to minimize spare parts stocking requirements, the controller family shall
have a high degree of interchange ability. The system shall incorporate a modular
design using plug in assemblies with pin and socket connectors. Wherever possible,
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all assemblies and sub-assemblies performing similar functions shall be
interchangeable. The system design shall accommodate the replacement of
assemblies/modules without having to disconnect field wiring. Wherever possible,
removable connectors shall be used to connect field wiring to the individual circuit
board assemblies. All major assemblies and sub-assemblies, circuit boards, and
devices shall be identified using permanent labels or markings each of which indicates
the manufacturer's catalog number and a product manufacturing date code.

Refer to the control panel descriptions in Specification Section 13444,

MODULAR PROGRAMMABLE LOGIC CONTROLLERS (PLCS)

A.

@ mmo A

k-

o

General: Provide Programmable Logic Controllers (PLC) in the control panels as

identified on the Instrumentation Drawings, capable of performing the functions and

handling the network communications as described in Section 13441.

The following Control Panels provided by Division 13 shall have a PLC:

1. GBCP

PLC Min. Memory: 1 MB of programmable memory with battery backed-up static

RAM.

Max. Scan Time: 1 ms/K

Max. Bit Execution Time: 0.4 microseconds

Power: 24 VDC power supply. Each PLC and Remote I/O Module shall be powered

by an uninterruptible power supply (UPS)

Required agency approvals:

1. UL Listed (UL 508)

2. CSA Certified (CSA 142)

PLC External Communications: The PLC shall contain 2 Ethernet ports.

Programming and diagnostic software shall be Windows based via Relay Ladder

Logic (RLL) custom programming tools for the PLCs.

Provide an unlocked copy of the PLC program, the program nor functions or add-on

instructions within the program shall be password protected.

Provide memory module and battery backup.

PLC and Remote I/O Requirements:

1. Provide all PLCs and I/0 modules shall be from a single manufacturer.

2. Discrete Inputs: 120 VAC and 24 VDC as required, maximum of 16 points per
module.

3. Discrete Outputs: 120 VAC Relay outputs. Maximum of 16 points per module.

4.  Analog Inputs: 4-20 mA DC, minimum 15-bit resolution. Maximum 8 channels
per module. Provide differential Inputs.

5. Analog Outputs: 4-20 mA DC, minimum 12-bit resolution. Maximum §
channels per module. Provide differential Outputs.

Future Connections: Provide a minimum of the following for future connections:

1. 20% additional discrete inputs per PLC (rounded up) wired to terminal blocks

2. 20% additional discrete outputs per PLC (rounded up) wired to interposing
relays and terminal blocks

3. 10% with a minimum of four (4) additional analog inputs per PLC wired to
terminal blocks

4. 10% with a minimum of two (2) additional analog outputs per PLC wired to
terminal blocks
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5. two (2) module spaces for future input, output, or special modules

Spare Parts: Provide a minimum of the following spare parts for Division 13 panels

only:

one (1) PLC Processor (of each type)

one (1) PLC Power Supply (of each type)

one (1) Analog Input Module (of each type)

one (1) Analog Output Module (of each type)

one (1) Digital Input Module (of each type)

one (1) Digital Output Module (of each type)

ommunications Modules:

Provide adapters to extend PLC communication from the CPU to separate PLC

module racks as necessary for internal or external IO modules. Refer to network

drawings.

2. Provide protocol converters for communication between the PLC native
protocol to other networked devices as required.

3. Adapters shall be fully supported or compatible with the PLC manufacturer or
a Manufacturer Technology Partner.

Acceptable Programmable Logic Controller (PLC):

1. Allen Bradley CompactLogix 1769 Series

2. Noorequal

— Q0w

OPERATOR INTERFACE TERMINALS

A.

A-CEZOm WO

.

RS

General: Provide an Operator Interface Terminal (OIT) at the control panels as
identified on the Instrumentation Drawings, capable of performing the functions and
handling the network communications as described in Section 13441.

General: Provide an Operator Interface Terminal (OIT) at each control panel to
continuously indicate status of equipment, change operational parameters and
indicate alarm status as described in Sections 13440 and 13441. The OIT shall be
fully compatible with the PLC provided. The following Control Panels provided by
Division 13 shall have an OIT:

1. GBCP

Screen Size: 10.4 inch color active matrix screen with a minimum resolution of 640
by 480 pixels with field replaceable backlight.

Interface: Touchscreen rated at 1 million cycles (minimum).

Memory: 64 MB minimum application and graphic memory. The OIT shall also
include a compact flash port. Provide a compatible SD card.

Clock: Provide integral real time clock with battery backup.

Communication: Ethernet and USB ports.

Power: 120 VAC or 24 VDC

Operating Temperature: 32-130°F

Enclosure: NEMA 12 with NEMA 4X front-face and touchpad

Provide a licensed copy licensed to the name of the Owner, of all programming
software, drivers, hardware interface and cable used to configure the OIT.

Provide programming time required to configure OIT interface as described in
Sections 13440, 13441 and finalized in the instrumentation meetings.

Provide all cables required to connect the OIT to the network or PLC.

The integrated OIT software shall have the following features:
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1 Trending

2 Data Logging

3. Alarms

4.  Graphic Symbols
5. Animation
Acceptable Operator Interface Terminal (OIT):
1. Allen Bradley PanelView Plus 7

2. No Or Equal

UNINTERRUPTIBLE POWER SUPPLIES (UPS)

A.

Provide an uninterruptible 120-volt backup power supply for each PLC, OIT, Ethernet
switch or other device as shown on the Drawings to maintain continuous operation of
PLCs, operator interface terminals, Ethernet switches, monitoring instrumentation
and control and process circuits during a power outage.

UPS type shall be provided as a continuous-duty, on-line, solid state, double
conversion, single-phase 120 VAC input, single-phase 120VAC true sinewave output
uninterruptible power system with auto-bypass. The UPS shall be provided with surge
arresting capabilities to prevent sudden surges to the attached electrical control
systems.

The UPS will be inside the control panel, located in the bottom section of floor stand
type control panels or provided an independent wall mounted enclosure. The UPS
shall be installed per UL 508 requirements and be powered by a simplex outlet.

UPS shall be installed in a manner to not impede access to terminals or field wiring.
Provide appropriate maintenance bypass switch as specified herein to easily remove
and bypass the UPS.

The UPS shall have “hot-swappable” batteries and be capable of being replaced with
the UPS in operation. The run time operation of the UPS shall be accomplished using
batteries mounted within the UPS enclosure and supplemented as necessary with
batteries in an enclosure to provide the battery runtime specified herein. The battery
enclosure shall match the main UPS enclosure as closely as possible.

The UPS shall come equipped or provided with an added interface card with the
means to signal the following alarms using dry contacts input to the control panel
PLC:

1. UPS Fault

2. UPS on Battery Power

The UPS shall be type rated for industrial use and capable of supplying standby power
to all connected control panel equipment and circuits at peak load for a minimum of
fifteen (15) minutes at full load, thirty (30) minutes half load. UPS minimum rating
shall be 750 VA.

Acceptable manufacturers:

Schneider Electric APC Smart-UPS

Liebert GXT3 Series

Tripp-Lite SU Series

Eaton Powerware

or equal.

B ERPpe
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2.6 MAINTENANCE BYPASS (MBS)

A. Each UPS shall be provided with a two-position external maintenance bypass switch
and outlet system to permits the UPS to be removed for repair or maintenance without
causing power disruption to the connected power loads. The external bypass switch
shall be a snap-action type with switching speed 10ms or less independent of operator
action. External bypass switch positions shall be labeled UPS and UTILITY. The
bypass switch shall be capable of switching the required amps for the UPS system.

B. For UPS units up to and including 3 KVA, furnish Liebert MicroPOD, Tripp-Lite
PDUBIS, or equal
1. Substitution of standalone switches along with custom plugs, receptacles, and

appropriate wiring to achieve the specified functionality is acceptable.
2. For UPS units above 3 KVA, substitute standard manufacturers Maintenance
Bypass switch offering or standalone switches as indicated above.

PART 3 - EXECUTION - In accordance with Sections 13410 and 13444

END OF SECTION
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13444-1

SECTION 13444

CONTROL PANELS

1.1 DESCRIPTION

A.  Work Includes:

1. Furnish, install, test, and commission the following panels listed in the control
panel schedule.

2. Coordinate with the manufacturers of supplied equipment for specific
instrumentation and control requirements. Any deviation in instrumentation or
electrical requirements for the supplied equipment shall be provided at no
additional cost to the Owner.

B. Related Work Specified Elsewhere:

Section Title

13410 Instrumentation and Process Control General
13441 Control Loop Descriptions

13442 Programmable Logic Controllers

13445 Communications Network

13460 Fiber Optic Cabling

Division 16 Electrical Requirements

Electrical and Instrumentation Drawings

1.2 QUALITY ASSURANCE

A. The specifications direct attention to certain required features of the equipment but
do not purport to cover all details entering into its design and construction.
Nevertheless, the Contractor shall furnish the control panels complete in all details
and ready for operation.

B.  The control panels are an essential component of an integrated system with all plant
controls and as such shall be supplied by the System Integrator in accordance with
Sections 13410 and 13441.

1.3 SUBMITTALS

A. Submit shop drawings in accordance with the General Conditions of the Construction
Contract, Section 01340, Submittals, and Section 13410.
1. Control Panel Layouts, Wiring Diagrams:

a.

Control panel wiring diagrams shall also include ISA S5.4 loop diagrams
or equivalent showing point to point wiring for all instrumentation
equipment including terminal numbers. Examples of drawings with type
of information required are attached to the end of this section. Control
panel drawings shall be provided on 11” x 17” format. Loop drawings
shall include at a minimum:

1. Area delineation

ii.  Instrument tagging

iii.  Signal converters, isolators, etc.

20950A



2.

4.
3
6.
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iv.  Cable / wire numbers
v.  Terminal numbers
vi. Junction boxes, terminal boxes, etc.
vii. Control panel, remote 10 panels etc.
viii. PLC /IO terminations
Network Diagrams:
a. Provide a network diagram showing all networked connections.
Information on the network drawings shall include the following at a

minimum:
i.  Networked devices and all of the panels or enclosures they are
within

ii. Cable type and specific termination interfaces/ports (including
jumpers) of all cables (fiber and copper)

iii. Cable labels

iv.  VLANS (if used)

v. [P address with CIDR notation

b. Network drawings of the different layers shall on separate drawings.
Telemetry, SCADA, PLC, and DMZ layers may be combined on a single
drawing.

c. Information on all drawings shall be displayed in traditional drawing
format. Information on tables will not be accepted.

d. This submittal shall be provided as part of the initial submittals for
approval by the Engineer. After installation, testing, and acceptance of the
Network by the Engineer, the Network Supplier shall resubmit as part of
closeout O&M documentation per as-built field conditions.

e. System Integrator shall investigate and document the network as needed
to confirm the required capacity and to ensure the integration of new
equipment is successful.

Bills of Materials (with separate columns for the following: Item Number,

Quantity, Manufacturer, Part number, Description, Designator Tag)

FAT Report Results

SAT Report Results

Refer to Section 13410 for additional requirements

1.4 DELIVERY, STORAGE AND HANDLING

A. In accordance with Section 13410

L.5 CONTROL SYSTEM TESTING:

A. Tests Procedures Prior to Start-up:

1.
2.

Refer to Section 13410.

Factory Acceptance Test (FAT): A unwitnessed Factory Acceptance Test and
verification for all deliverable equipment, software, and associated
documentation shall be performed prior to shipment of control systems. The
factory tests shall be performed to verify that the control systems are
manufactured and assembled correctly, are operating as designed, and are in
compliance with the contractual requirements for the deliverables.
Communication and integration with Division 11 equipment shall be
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demonstrated by indication of network addresses and required data tags with
forced status/value changes to be witnessed on SCADA.

The FAT shall include verification and integrated testing of all
components. These tests shall include the following.

Visual Inspections: The following inspection checks shall be performed
on all deliverable hardware items, as a minimum:

a.

b.

1.
1.
1ii.
1v.
V.
Vi.
Vil.

Viil.

1X.
X.
XI.
Xii.

Xiii.
X1v.

I/O Subsystem physical layout

Power supply mounting

Power cable routing

Data cable routing and mounting

Wiring runs properly separated and installed
Fans, blowers, and heaters are unobstructed
Power supply and power conditioning equipment correctly installed
Wire numbering and color coding

Device labeling

Enclosure integrity

Paint work

Control panel lighting

Panel and enclosure ground connections
Provide photos:

(1) Panel Exterior

(2) Panel Interior — Door

3) Panel Interior — Enclosure

4) Incoming power distribution

(5) PLC

(6) Communications devices

(7) Rear view of enclosure OIT/HMI

Relay Logic Checkout:

1.

The System Integrator shall perform a complete checkout for all
ladder logic circuits to ensure designed functionality.

1/O Point Checkout:

1.

ii.

1il.

The System Integrator shall perform a complete checkout for every
I/O point from the field wiring terminal strip to the operator interface
terminal functions. The System Integrator shall test every input and
output point including spares for proper operation. Test signals shall
be generated to verify the operation of each Analog Input (AI) and
Discrete Input (DI) including connected interposing relays,
intrinsically safe circuits and relay circuits. Each Analog Output
(AO) and Discrete Output (DO) shall be also tested for proper
operation including control circuits, isolation relays, signal
conditioner/isolators and other required control circuits.

The System Integrator shall demonstrate that signals are alarmed
when reporting under 4 mA and over 20 mA and do not report
negative or out of range values.

The System Integrator shall develop a point checkout form for each
I/O point. The point checkout form shall include the point ID,
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description, all checks performed for the point, configured PLC
hardware alarms, date and time of the check, and a signoff block for
the System Integrator. For each item checked, the form shall include
both the expected value/result and the actual value/result witnessed.
The following items shall be checked for each I/O point:

(D

2)

)

(4)

For each analog input point, the following values shall be

checked:

(a) Value at -2% of full scale (ramped in both directions)

(b) Value at 0% of full scale (ramped in both directions)

(c) Value at 25% of full scale (ramped in both
directions)

(d) Value at 50% of full scale (ramped in both
directions)

(e) Value at 75% of full scale (ramped in both
directions)

63) Value at 100% of full scale (ramped in both
directions)

(2) Value at 102% of full scale (ramped in both
directions)

(h) Each High and Low Alarm condition

(1) Alarm Delay

() Alarm Enable/Disable

For each analog output point, the following values shall be

checked:

(a) Milliamp reading at 0% of full scale (ramped in both

directions)

(b) Milliamp reading at 25% of full scale (ramped in
both directions)

(c) Milliamp reading at 50% of full scale (ramped in
both directions)

(d) Milliamp reading at 75% of full scale (ramped in
both directions)

(e) Milliamp reading at 100% of full scale (ramped in
both directions)

For each discrete input point, the following items shall be

checked:

(a) For status points, proper indication

(b) For alarm points, proper alarm notification

For each discrete output point, the following items shall be

checked:

(a) Proper operation

e. PLC Programming and OIT/SCADA Operation Checkout:

i Submit the proposed PLC program and OIT/SCADA Configuration
(screen printouts) as a shop drawing 15 days prior to the
performance of the Factory Acceptance Testing. PLC code shall be
a formal submittal.

1.
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Verify to the extent possible that the PLC program and OIT/SCADA
Operation, as submitted, performs all control and monitoring
requirements as described in section 13441 - Control Loop
Descriptions. A list of all modifications to the submitted PLC
program shall be maintained and submitted after the FAT.

48-Hour Continuous Burn-in Test:

1.

ii.

iil.

1v.

After the successful completion of the functional testing specified
above, a 48-hour continuous run of each control panel provided shall
be performed. The test shall be passed if no function is lost, no
hardware or software failure occurs, and no module automatic
failover occurs. Hardware failure is defined for this test as the loss
of a major piece of hardware, such as a PLC processor, I/O board,
power supply, UPS, other panel equipment, or improper operation
by the controller.
During this test, the PLC shall be occasionally (a minimum of 3
times per 24-hour period) exercised with simulated inputs, events,
and conditions in a manner that approximates an operational
environment in order to verify proper operation.
No programming changes will be allowed to bypass failed modules
during this test. Any major software and/or hardware correction
made to the control panel shall result in the mandatory rerun of the
entire 48-hour test for that control panel.
FAT Report
(1) After FAT, provide and submit a checkout sheet of the FAT.
The FAT Report shall include a list of all IO checkout, 10
checkout procedure used, Analog 10 checkout procedure
used, relay logic checkout, visual, and other QAQC
observations.

If any control panels are shipped to the site without having undergone the
specified Factory Acceptance Test; and without the prior authorization by
the Engineer, shall be removed from the site and shipped back to the
control panel manufacturer’s factory for testing at no cost to the Engineer
or Owner.

B. Procedures Prior to Start-up:

Refer to Section 13410.

C. Onsite Control System Startup:

Refer to Section 13410.

PART 2 - - PRODUCTS

2.1

MATERIALS

A. General: Refer to the General Conditions of Section 13440.
B. Field Instrumentation Enclosures:

C. Control Panels
1.

PLC Control Panels (CP):
PLC control panels, furnished by Division 13, shall house all of the
required PLC and communications equipment.

a.
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For PLC and OIT hardware in the panel, see Programmable Logic
Controllers - Section 13442.

For other components in the panels, see Control Panel Components section
herein.

A lamicoid label on the door of the enclosure shall identify the PLC
Control Panel. Label shall include the panel tag number and the panel
name as indicated on the Instrumentation Drawings and in the list below.
The enclosure ratings shall be NEMA 12 or NEMA 4X, refer to Electrical
drawing E-1 for NEMA ratings required by area.

Refer to Electrical power plans and control panel schedule for maximum
panel sizes (use scaled drawings).

PLC & RIO Control Panel Requirements

a.

Each control panel enclosure shall be a NEMA 12 or NEMA 4X enclosure.
The panel shall be sized by the System Integrator house all equipment and
room for 20% I/O expansion and meet UL 508 A requirements.

All control components shall be mounted using a 35 mm DIN rail.

The center of the Operator Interface Terminal (OIT), Human Machine

Interface (HMI), or panel mounted transmitter shall be mounted no higher

than 67" and no lower than 63" above the finished elevation where an

operator will stand.

Provide a folding shelf and keyboard for panel as indicated in the control

panel schedule. Shelf should be mounted at least 36-in and no more than

40-in above the floor. Shelf shall hold keyboard when in folded position.

Provide an industrial keyboard with integral mouse/touchpad on the

enclosure, iKey, Advantech, or equal.

Provide a PLC control panel shall be provided with a marshaling shelf for

top conduit entry cable management as indicated in the panel schedule.

Floor mount Panels will be located on a 4" high housekeeping pad.

Provide a window-kit for outdoor installation.

Thermal gain calculations shall be provided for all panels provided for or

modified in this contract. These calculations shall include all thermal gain

sources internal to the panel as well as external factors such as elevated
ambient air temperatures, solar gain and any other factors identified by the
engineer during the submittal process. Design ambient temperature shall
be that of the nearest (to the installation location) ASHREA Climatic
monitoring station Annual Mean Maximum and Minimum Dry Bulb

Temperature.

1. Thermal calculations may use available commercial calculation
algorithms or manual calculations using industry standard methods
and the below solar gain calculations.

il.  Solar Gain shall be calculated by the following table of values using
the area of the enclosures Front Face, Top and one side. Sides
protected by a sun shield with air gap may be omitted:
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Panel Color/Finish = Watts/SqFt

Black 9
Stainless/Grey 7
White 1

Insulation requirements for heated or cooled panels:

1.

ii.

17 Rigid Fiberglass Insulation installed. The insulation shall:

(1) Be of a type that conforms with ASTM C612 Type 1VB,
C795

(2) Be installed using mechanical fastening or an adhesive that
is listed with a MAGW?2 rating.

Panels that rely on the on the panel thermal transfer for cooling only

or indoor panels may not use insulation.

Outdoor installations:

1.

ii.

iii.

1v.
V.

Provide a dead-front enclosure with front panel components
mounted to the interior swing-door kit.

Provide enclosure with provisions for mounting in a NEMA 4X
enclosure.

If a dead-front enclosure is not provided as noted on drawings, a
window kit and sunshield shall be provided for OIT/HMI
installation.

Conduit penetrations on top of enclosure shall not be permitted.
Provide a door stop kit to prevent doors from opening further than
120°.

Unheated spaces or general outdoors:

1.

ii.

1il.

1v.

V.

Vi.

Shall be equipped with a factory installed built-in heater and
adjustable thermostat to heat enclosure to the minimum operating
temperature of the installed devices.

The heater shall include a fan to circulate the air within the enclosure
to prevent hot spots. Thermostat shall measure air temperature, not
surface temperature.

Heater shall be Hoffman Enclosures DAH, Saginaw SCE series, or
approved equal.

For smaller panels where an enclosure heater would exceed the
requirements (temperature, spacing), provide a strip heater with
thermostat for condensation control.

Panel heaters shall be installed in the bottom 1/3 of the control
enclosure to assist in thermal efficiency.

Refer to above for insulation requirements.

Special Cooling Requirements

1.

Enclosures installed in high ambient heat areas or which contain
Variable Frequency Drives (VFDs) or other heat-producing
equipment shall be provided with modifications and/or accessories
designed to dissipate excess heat and allow for proper equipment
cooling, while maintaining the enclosures NEMA rating. Following
are several accessories which may be used, depending upon the
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ambient temperature and NEMA rating of the area installed.

(1) Heat exchangers with circulating fans and filters, for NEMA
12 enclosures.

(2) Air conditioners, for NEMA 12 or NEMA 4X enclosures in
areas with high ambient temperatures. NEMA 4X air
conditions shall be close-looped.

3) Cooling fans shall be wired such that they only operate when
the VFD or heat producing equipment is running.

4) Air conditioners where used in enclosures shall operate
constantly.

ii.  Refer to above for insulation requirements.
The enclosure shall open with a padlock-able three-point latch.
All equipment shall be DIN rail mounted to a subpanel in the enclosure.
Provide an LED enclosure light fixture for each panel door at the top of
the enclosure with an accessible On/Off switch. Provide a duplex GFI
receptacle in the panel with a label showing "For Test Instruments
only/Computer use only". The receptacle and panel light shall be provided
with a separate overcurrent protective device and connected in such a
manner so as to not disconnect control, instrumentation, or PLC power in
the event that the GFI outlet should trip.
o. Each PLC control panel shall have a UPS. See section 13442 for specific
UPS requirements. The UPS shall be mounted inside of the enclosure on
a specific UPS shelf which keeps it off of the floor of the enclosure.
Provide a UPS maintenance bypass switch (MBS) that allows the panel to
be powered through the UPS or from line power, refer to schematics for
additional details.
1. Unless stated otherwise each field instrument whether powered by

120 VAC or 24 VDC shall be powered from the associated Control

Panel’s UPS. Field instruments that measure processes that are not

disrupted during a power outage, require a significant amount of

time to reset after power is restored from a power outage, or will
cause disruptions to process control if the process value is not
immediately available once power is restored shall be backed up by
the UPS from the associated Control Panel.

ii.  The following shall NOT be powered from the UPS:

(1) Control panel lighting.

(2) Control panel heating.

3) Control panel cooling.

(4) Instrumentation powered from control panel, but not
indicated by UPS power as indicated on the Instrumentation
and/or Electrical Drawings.

D. Components and Requirements:
1.  Enclosures
a.  Shall be either UL508A or UL698 Listed as an assembly, as required by
location of intrinsically safe relays or barriers.

55
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Enclosures shall be sized as required to contain the necessary apparatus
for the particular installation. Final panel/enclosure dimensions shall
provide for easy access to all internal components with ease of
maintenance and future modifications considered. Enclosure size shall
accommodate UL requirements. Conflicts with panel sizing and available
spacing shall immediately be brought to the attention of the Engineer prior
to proceeding to procurement. Panels purchased without
submittal/Engineer approval that present installation/egress/clearance
issues shall be replaced by the Contractor at no additional cost to the
Owner/Engineer.

Panels larger than 36-inches in width or 48-inches in height shall not be
wall mounted. Provide two doors if panel is larger than 36-inches wide.
Enclosures larger than 16" in any dimension shall utilize a three-point
latching system.

Provide door and body stiffeners where necessary for a rigid enclosure.
Floor mounted enclosures shall be provided with lifting eyes and, where
floor-mounted, with 12-inch floor stands. No floor stands are to be
provided for free-standing models.

Doors shall have side mounted, stainless steel, continuous length, piano-
type hinges and pins.

Panels/enclosures shall be equipped with print pockets located on the
inside of the door.

A complete “As-Built” panel wiring diagram including exterior devices
and motors to be connected shall be encased in clear re-sealable plastic
pouch(es) and placed in the print pocket.

NEMA 12 enclosures shall be sheet steel, 16 gauge for box sizes up to and
including 24" by 24", 14 gauge for box sizes larger than 24" by 24" up to
60" by 36", and 12 gauge for box sizes greater than 60" by 36". Free-
standing enclosures shall be 12-gauge minimum. Enclosures shall have
continuously welded seams, ground smooth, supplied with no holes or
knockouts and a rolled lip around door and enclosure opening. Enclosures
to be installed in areas with the potential for dripping liquids shall be
provided with drip shields. Provide Oil resistant door gaskets. NEMA 12
enclosures shall be coated inside and out with ANSI 61 gray over
phosphatized surfaces. Interior sub-panels for mounting of components
shall be painted white.

NEMA 4X stainless steel enclosures shall be Type 304 stainless steel
enclosures shall be 16 gauge for box sizes up to and including 24" by 24",
14 gauge for box sizes larger than 24" by 24" up to 36" width, and 12
gauge for box widths greater than 36 inches. Free-standing enclosures
shall be 12-gauge minimum. Enclosures shall have continuously welded
seams, ground smooth, supplied with no holes or knockouts and a rolled
lip around door and enclosure opening. Enclosures to be installed
outdoors shall be provided with drip shields. Provide oil-resistant door
gaskets all around door openings. All enclosure hinges, clamps, etc. shall
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be stainless steel. Enclosures/panels shall be provided unpainted, with
metal enclosures having a smooth brushed finish.

Provide enclosures equivalent to:

1. Saginaw Control and Engineering

ii.  Hoffman

1. Or equal

Control Panel Wiring Requirements:

a.

b.

All control panel wiring shall conform to the latest requirements of NEC

and all state and local code requirements.

Bundles of wires not in raceways must be secured to the panel structure

every 8 inches minimum. All interior wiring will be point to point with

no splices.

Wires to the front of panel devices shall be looped, extra flexible, bundled

and located in a manner to prevent damage due to opening and closing the

door.

All control wires internal to panels shall be minimum No. 14 AWG. Wires

carrying line voltage shall be minimum No. 12 AWG. All conductors

shall be copper. Wiring in close proximity to heating devices shall be

Type AVA UL approved. All wiring shall be run in PVC wiring channels

and bundled with nylon cable ties. Line voltage wiring must be run

separately from control, signal and intrinsically safe wiring. PVC wiring

channels shall be properly sized for the capacity of wires being installed

based on the overall project needs and shall not be over filled.

Discrete and analog wiring shall be separated to the greatest extent

possible. It shall be assumed that discrete and analog conduits shall be

installed into the panel on opposing sides. PLC I/O modules slots and field

terminal blocks shall be grouped by type. I/O entry shall be indicated on

the drawings as required by UL508.

Wiring to equipment shall be distributed to the greatest extent possible

amongst the PLC 10 modules to minimize the amount of common failure

points across common equipment. Example: If there are four DI modules

and four raw water pumps, each DI module shall have IO for one of the

raw water pumps.

All network switches and routers shall be powered with redundant power

supplies.

Analog wire shields shall be continued until the PLC I/O modules.

All main, feeder, and branch circuits shall be provided overcurrent

protection. PLCs, OITs, HMIs, instruments, power supplies (if not

supplied with a field resettable fuse), spare circuits, and networking

equipment shall have a dedicated fuse. Overcurrent protection shall be

sized appropriately and account for inrush currents.

i.  Main panel circuit protection shall be a fused disconnect.

ii.  Feeder 120 VAC circuits shall use breakers for circuit protection.
24VDC branch circuits may use breakers or fuses.

iii.  All outgoing power (120 V and 24 V) to field devices shall be fused.

iv.  All loop powered devices shall be fused.
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v.  Each PLC module shall have a dedicated fuse.
vi. Fuse and circuit breaker sizing is the responsibility of the System

integrator.
All wires shall be marked at both ends with numbers by self-sticking wire
markers or with slip-on style plastic markers. Wire markers shall match
the terminal block labels, unless otherwise specified.
Wire color coding shall include the following:
i.  Red wires - Interior control circuits
ii.  Yellow wires - Power from external sources
iii.  Blue wires - DC voltages
iv.  Blue/White wires — DC return ( i.e.-24VDC)
v.  QGreen wires - Ground
Terminals shall be arranged in alphabetic and numeric order in columns
on removable sub-plates. A maximum of two connections shall be made
to each side of a terminal, including jumpers. Provide an additional 20
percent spare terminals for each control panel with the following
minimum requirements:
1. Power terminals

(1) 1 spare 120VAC

(2) 1 spare 24VDC
ii.  Control terminals

(1) 10 spare
iii.  Signal terminals

(1) 2 spare non-loop powered

(2) 2 spare loop powered
Provide ground terminal for each panel.
All control panels shall be provided with spare mountings for additional
relays. Number of spare mountings will correspond to 5% of the total
number of relays within each panel, with a minimum of one (1) spare
mounting.
All wiring entering and leaving control panels shall be terminated on field
terminal blocks and labeled.
Provide individual surge protection for all for all field instruments
mounted outside of the building or facility housing the control panel
and/or as indicated on the drawings. Instruments mounted within the same
structure as the associated control panel do not require surge protection.
Provide protection on all signal and data circuits that leave a building or
are routed external to a building. Data circuit protection shall be provided
at both ends of the signal or data highway lines within the control panel at
one end and as close to the instruments or termination device as possible.
Refer to drawings for additional requirements.
Provide equipment labels for all devices on the subpanel to easily identify
panel components (relays, network switches, power supplies, etc.) Labels
on equipment is not acceptable.
Provide a label indicating the power source on the front of each panel. As-
built Panel drawings shall also indicate power source.
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t.  Wiring shall be in compliant with the National Electric Code and with the
applicable UL requirements. All wiring shall be done with best practices
and follow equipment manufacturer guidelines.

u. Provide complete "As Built" wiring diagrams to be provided with the
O&M manuals and in the enclosures for all control panels.

Programmable Logic Controllers (PLC):

a.  Refer to Specification 13442 - Programmable Logic Controllers for PLC
requirements.

Operator Interface Terminal (OIT):

a. Refer to Specification 13442 - Programmable Logic Controllers for OIT
requirements.

Uninterruptible Power Supply (UPS):

a. Refer to Specification 13442 - Programmable Logic Controllers for UPS
requirements in Control Panels.

Ethernet Switches (Managed MES, Unmanaged ES):

a. Refer to Specification 13445 — Communications Network for MES and
ES requirements.

Data/Power Port:

a. Provide a Data/Power port with Ethernet RJ45 jack and 120 VAC GFI
outlet to meet Arc flash 70E requirements. Data power port will have a
lockable hinged cover with panel mounted hardware and shall be installed
on the front of the control panel.

b.  Control panels with a keyboard shall have a Data/Power port with a USB
connection.

c.  Environmental Rating: To match panel NEMA rating.

d. The Data and Power port shall be:

1. Grace Engineered Products
ii.  Hubble "Panel-Safe" Power and Data Access Ports
iii.  Or equal

12 and 24 VDC Power Supplies:

a. Provide 12 and 24 VDC power supplies in the control panel to power field
instruments, panel devices, etc., as required.

b. No more than three internal panel devices or external field instruments

requiring 12 or 24 VDC power shall be powered from a single 12 or 24

VDC power supply.

Input voltage: 115 VAC

Output voltage: 24 or 12 VDC.

Ripple: <50 mVpp.

The power supply shall have a NO fault /voltage OK contact.

Power supply shall be N+1 capable.

The power supply shall be sized to accommodate 125% of the design load.

Operating temperature: 32 to 140 °F.

The power supply shall be provided with a means to protect instruments

from over current and over voltage.

T E® o Ao
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Mounting: Din rail mount inside enclosures. Power supply shall be
located in the enclosure such that heat generated does not cause other
panel components to malfunction or become damaged.

12 or 24 VDC power supplies shall be:

1. Sola SDN

ii.  Allen-Bradley 1606

iii.  or Equal

Hand Switches: HS

a.  Push buttons and selector switches shall be 30 mm and heavy duty oil-
tight.

b.  Switches shall have the same NEMA rating as the panel that the switch is
installed in.

c.  Contact blocks shall be stackable and provide all necessary contacts as
shown on the Drawings.

d.  Each switch shall be labeled as indicated on the Drawings.

e. Equal to:
i.  Allen Bradley 800H series
ii.  Eaton Cutler-Hammer HT800 series
iii.  Or equal

Potentiometer:

a. Potentiometers shall be 30 mm and heavy duty oil-tight.

b. Potentiometers shall have the same NEMA rating as the panel that the
potentiometer is installed in.

c. Potentiometer ohm value shall be compatible with the equipment and
application.

d. Equal to:

1. Allen-Bradley 800H Series
ii.  Square D 9001 Series

Indicator Lights: YL, AL

a.  All indicator lights shall be 30 mm, heavy duty oil-tight, 120 VAC, LED
with push to test option. Indicator Lights shall be wired such that they can
be tested with Control or UPS Power source.

b. Lights shall have the same NEMA rating as the panel that the light is
installed in.

c. Indicator lights shall be provided with a chrome-plated metal or anodized-
aluminum mounting rings, engraved as indicated on the Drawings.

d. All indicating lights will use the following light color convention: See
Instrumentation Drawing I-1 “Indicator Light Color Legend”.

e. Equal to:

i.  Allen Bradley 800H series
ii.  Eaton Cutler-Hammer HT800 series
iii.  Or equal
Fuses:
a.  Fuses shall be 3AB ceramic body fuses rated for at least 125 volts at the

current ratings shown on the Drawings. Fuse size shall be /4” by 1/4”.
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Blow time shall be: 110%, 4 hours minimum; 135%, 1-hour maximum;
200%, 15 seconds maximum for 1/8-12 amp fuses and 60 seconds
maximum for 15-30 amp fuses.

Fuses shall be:

1. Entrelec

1.  Bussmann,

iii.  Or approved equal.

Surge Protection:

A UL1449 dedicated surge protection device (non-UPS) shall be installed
for main power into a panel.

A UL1449 dedicated surge protection device (non-UPS) shall be installed
for panel powered instruments located outside of the building.

Surge protection shall protect L-G, L-N and N-G.

Surge arrestor shall be adequate for intended function and shall be by a
nationally recognized manufacturer with a minimum of 3-years’
experience in manufacturer of such devices. Technology shall a hybrid of
Silicone Avalanche Diodes and MOV or MOV and thermal fusing. GDT
or sole MOV technology is not acceptable.

Surge arrestor to include a dry contract for remote monitoring of a surge
event.

Surge arrestor shall be installed per manufacturer recommendations, as
close to incoming power as possible, and incoming leads shall be as short
as possible.

Surge arrestor shall have a positive indication of device operation or
failure.

Surge arrestor shall have a Surge Current rating of 25kA per phase.

Surge Arrestor shall be:

i.  Weidmuller SPD series

ii.  Citel DS40 series

iii. Or Equal

Analog I/0O Surge Protection:

a.

b.

/e

Surge protection shall be installed analog inputs and outputs for signals
transitioning to the exterior of the building in which the PLC is installed.
Surge arrestor shall be adequate for intended function and shall be by a
nationally recognized manufacturer with a minimum of 3-years’
experience in manufacturer of such devices. Technology shall be Hybrid
or MOV, GDT technology is not acceptable.

Surge arrestor shall include protection for the shield.

Surge arrestor shall have a Surge Current rating of SkA.

Surge Arrestor shall be:

1. Citel DLA series

ii.  Weidmuller VSCP series

iii.  Or Equal

Discrete I/O Fusing:

a.

Fuse discrete inputs and outputs in logic groups of eight
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b.  Coordinate fuse rating with individual points and the rating required if all
eight points were active.
c. Use MDA type fusing
Analog I/0 Loop Fusing:
a. Fuse all analog input and output loops individually.
b.  Use 250ma ACG type fusing or equal.

Discrete I/O Surge Protection:

a.  Surge protection shall be installed discrete inputs and outputs for field
instruments located outside of the building.

b.  Surge arrestor shall be adequate for intended function and shall be by a
nationally recognized manufacturer with a minimum of 3-years’
experience in manufacturer of such devices. Technology shall be Hybrid
or MOV, GDT technology is not acceptable.

c.  Surge arrestor shall have a Surge Current rating of SkA.

d.  Surge Arrestor shall be:

1. Emerson DRS series
ii.  Phoenix PT 2X1VA series
iii.  Or Equal

AC Filter:

a. Provide a low pass EMI filter to protect PLC and instruments from high-
frequency noise and low-energy transients.

b.  Filtering shall only be provided on UPS powered circuits and located after
the power supply.

c.  Filter shall be sized for 125% of full load.

d.  Filter shall attenuate both common and differential mode noise.

e. Attenuation: 30dB @100kHz

f.  MTBF: >1 million hours

g.  AC Filter shall be:

1. Sola STFV
ii.  Islatrol/IC+
iii.  Corcom

iv.  Or Equal

Control Relays:

a.  Scope: Control relays used for relay logic.

b. Relays shall be electrically held, Form C, electrically operated with 120
volt coils except as noted otherwise on the Drawings. Contacts shall be
rated 10 amps at 600 volts or higher as required by the application.

c.  The number of poles required shall be determined by the System Integrator
depending on specific requirements of what the relay is used for. Each
relay will be at minimum DPDT or one spare pole per relay.

d. Control relay shall have an energized indicator in either the form of a
mechanical flag, or neon lamp (LED for DC applications).

e. Relays shall be provided with a suppression diode for inductive loads.

f.  Control Relays shall be:

1. Allen Bradley 700-HF Series
ii.  Idec RU Series
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iii.  Or equal

PLC Output Relays:

a.  Scope: Control relays used for PLC outputs (isolation relays)

b. Each PLC discrete output shall be protected with an interposing relay
including spare PLC discrete outputs. PLC output relays shall be SPDT
electrically held, Form C, electrically operated with 120 volt coils.
Contacts shall be rated at a minimum 5 amps at 300 volts. System
Integrator shall use higher capacity relays for equipment that is being
powered directly through the relay's contacts.

c. Control relay shall have an energized indicator in either the form of a
mechanical flag, or neon lamp (LED for DC applications).

d. PLC output relays shall be DIN rail mounted and have a slim profile in
order to conserve panel space.

e. Relays shall be provided with a suppression diode for inductive loads.

f.  Control Relays shall be:

i.  Allen Bradley 700HK Slim Line Series
ii.  Phoenix Contact PLC relay series
1. Or equal

Automatic Transfer Relays (ATR)

a.

b.

Scope: ATRs shall be Contactors or IEC control relays are used for the
ATR circuit. Devices shall be IEC listed.

Relays shall be 4NO and 4NC at a minimum and have an auxiliary contact
to indicate to the PLC the ATR fail status. The number of poles required
shall be the responsibility of the system integrator.

Relay coil shall be actuated via 120VAC except as noted otherwise on the
Drawings.

Contacts shall be thermally rated for 16A continuously (for 20A panel, or
as required by feeder circuit current) at 120VAC and shall be mechanically
linked. Auxiliary contacts shall be rated for SA at 120VAC.

Relay shall provide positive safety for the N.O. and N.C. contacts which
assure that the N.O. contacts will not close before any N.C. contact opens
Equal to:

1. Allen Bradley 700-CF series

ii.  ABB N44 series

iii.  Or equal

Loop Isolator:

a.

b.

Provide a loop isolator that receives a 4-20mA signal and provides dual
isolated 4-20mA output signals.

Power:

i.  Loop Powered, 24VDC, or 120VAC

Input:

i.  4-20mA input

ii.  Channels: 1

Output

1. 4-20mA output

ii.  Channels: 2
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1i.  Transmission Error: <0.2% Off Full Scale
iv.  Transient Protection 1.5kV

e. Relative Humidity: 5 to 95%

f.  Temperature: -13 to 167 °F

g.  Accuracy: 0.05% output span

h. Equal To:

1. Phoenix Contact
ii.  Pepperl+Fuchs
iii.  Or Equal

Time Delay Relays:

a. Time delay relays shall be used as required for use as shown on the
drawings or described in the specifications. Time delay relays shall be
capable of the following functions:

1. On Delay (delay on make)

ii.  Off Delay (delay on release) / True Off Delay

iii.  Interval On

iv.  Single Shot

v.  Cyclic

vi.  Single Shot Momentary Interval

vii.  Or other functions specifically referred to on drawing schematics

b. Delay timing relays shall be solid state, Form C, electrically operated with
120 VAC coils except as noted on the drawing.

c.  The number of poles required shall be determined by the System Integrator
depending on specific requirements of what the relay is used for. Each
relay will be at minimum DPDT or one spare pole per relay.

d.  Contacts shall be rated 5 amps at 240 volts.

e. Minimum time range shall be adjustable from 1 second to 10 minutes.
Other ranges as required by function and as indicated on the Drawings or
within the Specifications.

i.  Final settings shall be indicated on the O&M drawings.

f.  Provide wiring to the relays as required by the function used.

g. Basis of Design: Basis of design are multifunction time delay relays.
System Integrator may provide single function relays as required, however
a spare is required for every type.

h. Time Delay Relays shall be:

i.  IDEC RTE Series

ii.  Square D RE Series

iii. Magnecraft TDR Series
iv.  Allen Bradley 700 Series
v.  OrEqual

Loss of Phase Relay:

a. A phase loss relay shall monitor the status of the three phases of line
power. The relay shall be rated for the line voltage of the motors.

b.  The phase loss relay shall change the state of a contact when there is a loss
of phase, phase unbalance, or undervoltage.

c. A status light shall be on the relay indicating relay status.
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Contacts shall be DPDT and rated 5SA at 120VAC.

The delays and trip points shall be adjustable and determined in the field.
Equal to:

1. Macromatic PMD series

ii.  Eaton D65 series

iii.  Or Equal

25. Terminal Blocks

a.  Field terminal strips with box type connectors shall be supplied to make
all power, control, and signal connections to and from each control panel.

b.  All terminals shall be clearly marked for easy identification. A ground
terminal strip shall also be provided.

c. Field terminal blocks shall be single tier for ease of installation and
maintenance.

d. At least 20 percent of terminals supplied shall be spare. All wiring in and
out of a control panel shall be terminated on field terminal blocks.

e. Allspare PLC I/O (including interposing relays) shall be wired to terminal
blocks.

f.  Prewired terminal blocks from the PLC manufacturer as also acceptable.
The prewired terminal blocks shall also meet the specifications herein.

g.  Field Terminal Blocks shall be:
1. Phoenix Contact UT Series
ii.  Allen-Bradley 1492 Series
iii.  Or equal

26. DIN Rail

a. Size: 35mm

b. Material: Aluminum or Bronze

c.  All field terminal blocks shall be mounted on 2” raised DIN rail

27. Spare Parts and Test Equipment:

a.

The System Integrator shall furnish the following spare parts :
i. 2 surge suppressors of each type

ii. 124 VDC Power Supply of each type

iii. 1 Uninterruptible Power Supply

iv. PLC Components - Refer to section 13442

v. 10 of each type lamp, unless otherwise specified herein
vi. 3 of each color indicator light lens.

vii. 1-time delay relay (of each type)

viii. 5 control relays (of each type)

ix. 1 complete selector switch of each type.

x. 1 complete push-button of each type.

xi. 1 complete speed potentiometer of each type

xii. 1 of each different contact block for control units.

xiii. 1 box of every type of fuse in every panel provided.

PART 3 - - EXECUTION

3.1 INSTALLATION

A. General: Referto Section 13410 PART 3 - EXECUTION.
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PANEL SCHEDULE

Description Abbreviation Type NEMA Panel Mounting* Shelf & Marshaling
Rating Width* Keyboard Shelf
Grease Building GBCP CP NEMA 4X 36” Wall No No
Control Panel

13444-19

*The panel width and mounting are the dimensions and arrangements shown on the electrical plans for reference. System Integrator is
responsible for working with the General Contractor and adhering to the specifications.
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SAMPLE ISA EQUIVALENT DRAWINGS
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SECTION 13445

COMMUNICATION NETWORK

PART 1 - GENERAL

1.1 DESCRIPTION

A. System Integrator Work Included: Furnish, configure and test a new Hybrid
Ring/Star Ethernet communication network consisting of the following:

1.

11.

The System Integrator shall furnish and test all hardware and software as
specified herein, including, but not exclusive to, network equipment,
management software, USB drives, placards, patch cables, etc.
The System Integrator shall configure network equipment described and
management software as specified herein and shall coordinate testing during,
FAT, startup’s, and SAT.
Provide an Ethernet type Process Control Network to allow communication
between the control panels stated below and as indicated on the Instrumentation
Drawings for control panels and the existing SCADA Server(s).

a. GBCP (Div. 13) and PE-COMM-CP (Existing) [FIBER OPTIC]
The System Integrator shall furnish, connect, and test all new CAT6 and fiber
optic cables between each control panel (CP), patch panel, and Ethernet devices
as shown on the Network Drawing and the Electrical Drawings. Cables shall
be installed by the Contractor.
Coordinate with the fiber optic installation and testing. Refer to Specification
13460.
Configure the new managed Ethernet switches and Fiber Patch Panels to
communicate with each other in a redundant ring configuration as indicated on
the Network Drawing.
Provide a list of all SI configured network devices with IP addresses,
usernames, and passwords to access the management tools. Usernames and
passwords shall be changed from the default settings and be in best security
practices.
Coordinate and test Ethernet switches for communication with Division 11
equipment.
Provide Network Management Software for the communication equipment.
The System Integrator shall provide an individual USB drive with each of the
individual managed switch, router, firewall, or cellular router configurations
and locate it in the respective control panel or network panel, taped to the door.
The configuration shall also be provided in the O&M on a USB drive.
Refer to 13444 for network drawing requirements.

B. Related Work Specified Elsewhere.

Section Title

13410 Instrumentation and Process Control General
13441 Control Loop Descriptions

13442 Programmable Logic Controllers

13444 Control Panel

20950



c.

13445-2
COMMUNICATION NETWORK

13460 Fiber Optic Cabling

Tests and Procedures Prior to Start-up

1. The CONTRACTOR shall secure the supervisory services of a factory-trained
service engineer/technician who is specifically trained on the type of equipment
specified herein, shall be provided during construction to assist the
CONTRACTOR in methods of installing conduit and special cable; mounting,
piping, and wiring of each de-vice, and the methods of protecting all of the
equipment prior to placing it into service. Upon completion of the installation,
provide the services of a trained service engineer/technician to configure,
calibrate, test, and startup the equipment and provide instruction and training
for the operating personnel. A sufficient number of service days shall be
provided to place the system in satisfactory operation. One additional service
call of one 8-hour working day (not including travel time) shall be included for
use upon demand of the Owner within the first year's operation.

Demonstration of the Complete Network System

1.  Final demonstrations shall be made only after the Engineer is satisfied that the
work has been completed in accordance with the intent of the Contract
Documents.

2. After the Communication Network is completed, and when directed by the
engineer, demonstrate that each of the communication ports on the network is
functioning and make final adjustments to the system. If any system or piece
of equipment within a system fails to function properly, rectify such defects or
inadequacies and make a final demonstration as directed by the Engineer.

3. Provide the services of authorized manufacturers' representatives to instruct the
Owner's representatives in the proper operation and maintenance of the system
installed under this Contract.

4.  Pay all charges or fees, including the cost of any special test equipment, factory
engineers, etc., necessary for the proper performance of the specified tests,
demonstrations and instructions.

5. All demonstrations and instructions referred to shall be scheduled at the
convenience of the Engineer and the Owner and in no case shall be scheduled
without at least seventy- two (72) hours written notice.

1.2 QUALITY ASSURANCE

A,

All materials provided under this Contract shall be equal in quality, appearance and
performance to that specified herein and shall be subject to the approval of the
Engineer. Verify the availability of all materials proposed to be used in the execution
of the work prior to submitting same for the Engineer's approval. The discontinuance
of production of any material or product after approval has been granted shall not
relieve the Contractor from furnishing an Engineer approved alternate of comparable
quality and design without additional cost.

Materials and equipment furnished under this Contract shall be standard products of
manufacturers regularly engaged in the manufacture of such products and shall be the
manufacturer's latest standard design that complies with Specification requirements.
Products shall essentially duplicate material and equipment that have been in
satisfactory local use at least three years.

The Network Supplier shall have supplied comparable systems to those specified

20950A



13445-3
COMMUNICATION NETWORK

herein and shall maintain engineering and service departments capable of designing

and maintaining these systems. Provide, for a period of twelve (12) months from the

date of final acceptance of the work, all necessary supervision, labor, materials, and
equipment, in order to correct any defects in any system due to faulty materials,
equipment, or workmanship and consequent damage resulting from such defects.

This work shall be scheduled during normal working hours and at the convenience of

the Owner.

D. Network Supplier:

1. The communication network shall be furnished by one supplier, who shall
provide all of the equipment and appurtenances regardless of manufacturer and
be responsible to the Owner for satisfactory operation of the entire system.

2. All necessary provisions will be made to ensure a proper interface between the
existing control systems and new control panels provided under separate
contracts.

E. Acceptable Suppliers:
1.  Refer to Section 13410 for acceptable System Integrators.

1.3 SUBMITTALS TO THE ENGINEER
A. Shop Drawings and Samples:

1. Submit Shop Drawings in accordance with General Conditions Section 01340
and as indicated herein.

2. Shop Drawings shall be thoroughly checked for compliance with the Contract
Documents. Verify that all furnished equipment and materials will fit into
available space and maintain specified clearances, and that all equipment is
compatible with the system operation.

3. Shop Drawings shall consist of:

a. Project name and location

b.  Contractor's name

c. Index Sheet - Listing the equipment being submitted utilizing
equipment designations, or symbols, indicated on the Contract
Documents together with the proposed manufacturer, style/type
and catalog number.

d. Manufacturer's scale or dimensioned drawings along with
standard catalog number.

e. Equipment ratings, service clearances and configuration.

f.  Bill of Materials and listing of accessories to be furnished.

g.  Refer to 13444 for network drawing requirements.

4.  All material shall be contained in one submission except for fiber optic cabling.
The Network Supplier shall submit a shop drawing for fiber optic cabling within
two (2) weeks of award of this contract.

5. Submissions shall be in the form of a binder. Each equipment type shall be
separated by index tabs with typewritten titles.

6. Provide samples of instruments, devices, graphics, etc., within ten (10) days
upon receipt of request from the Engineer.

B. Maintain properly documented and witnessed test and checkout reports and submit
these to the Engineer. These shall include the proper termination and testing of each
of the fiber optic cables. No form of energy shall be applied to any part of the
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communication system prior to receipt by the Engineer of the supplier's certified
statement of approval of the installation and containing their authorization to energize
the system, except that the supplier's technician may do so for the purpose of check-
out as described herein.

C. Provide the Owner with a list of local service departments of duly authorized
distributors of materials and equipment of the type installed, which will stock the
manufacturer's standard parts, etc.

D. At the completion of the installation, provide reproducible Record Drawings
indicating the final configuration of all systems as they were installed. Symbols,
equipment designations, etc., shall be consistent with the Contract Documents.
Provide exact locations of all work which has been concealed in concrete, masonry
or underground.

1.4  DELIVERY. STORAGE AND HANDLING

A. Coordinate material and equipment delivery with the project schedule. Notify the
Engineer immediately, in writing, if material or equipment delivery will adversely
affect the project schedule, include documentation from equipment suppliers
indicating the revised delivery dates and the reason for the delay.

B. Coordinate delivery of equipment directly to other vendors where instrumentation
supplied under this section shall be installed in panels supplied under other
specification sections.

C. Exercise care during loading, transporting, unloading and handling of materials to
prevent damage.

D. Check for defective or damaged materials, and for incomplete equipment shipments
within seven (7) days after equipment delivery to the project site.

E. Store materials and equipment on the construction site in enclosures or under
protective covering in order to assure that materials and equipment are kept
undamaged, clean and dry.

F. Replace or repair, to the satisfaction of the Engineer, all materials and equipment that
are defective or that have been damaged during installation, at no additional cost to
the Owner.

PART 2 - PRODUCTS

2.1 COMMUNICATION NETWORK
A. General:

1.  Provide a PLC, OIT/SCADA communications system consisting of a new
unmanaged Ethernet hybrid ring/star-network including network panels,
managed Ethernet Switches, CAT6, and fiber optic cable and fiber patch panels.
Refer to network drawing for layer information. The new equipment should be
injected in to the existing network as a spur. Connections shall be made at the
following panels and network racks:

1. Division 13 Control Panels
b. GBCP

ii.  Existing Control Panels
c. PE-COMM-CP
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The connection to in PE-COMM-CP will first translated from fiber to CAT 6
by use of a Media converter.

Provide the different subnets/networks in the drawings as shown on the
drawings. The drawings are not intended on showing every subnet, but the basis
of design intent based on the equipment design around. Add additional subnets
as required by best practices. Different methods to achieve the same intent may
be acceptable with the approval by engineer. Alternative approaches shall be at
no cost to Owner.

The networks will use Ethernet protocol and meet 10/100/1000BaseT/FX.

The network equipment will be mounted at each location as shown on the
Network Diagrams, Electrical drawings, and as listed below in the Network
Schedule.

Network Switch firmware updates shall be of no cost to owner.

The management port of managed switches and routers shall remain open (from
other networks) and not used for other purposes.

B. Fiber Optic Cable and Fiber Optic Patch Panels:
1. Fiber optic cable is specified in section 13460.
GIGABIT MEDA CONVERTER:
A. Provide DIN Rail mounted media converters as shown on the Network Diagram and
listed in the Network Schedule.
B. Power: Redundant 24VDC Inputs
C. Compliance: Ethernet compatible with the communication protocol of the PLC to be
provided
D. Operating Temperature:
1. Indoor Mounted: -10 to 60°C
2. Outdoor Mounted: -20 to 75°C
E. Communication Ports:
1.  One (1) to Four (4) 10/100/1000BaseTX autosensing RJ 45 Ports
2. One (1) 1000BaseSX/LX Fiber Optic Channel, two LC connectors
F. Indicators: Power, Link, and Active LED indicators.
G. Reliability: MTBF >2million hours
H. Equivalent to:

1.  N-TRON 1002MC-SX
2. MOXA IMC-21GA
3. Orequal
UNMANAGED ETHERNET SWITCHES
A. General
1.  Provide unmanaged Ethernet switch(s) for connection to the control network as

shown in the Drawings and specified herein.

Physical Features

vip R =

Copper ports: per network schedule

PoE Copper ports: per network schedule
Fiber ports: per network schedule
Operating temperature: 32 to 130 degrees f
Power: 24 VDC
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Enclosure: Metal case, DIN-rail mountable
Rating:  ANSI/ISA Class 1, Division 2 Groups A, B, C, and D

Network Features

1.
2.

Auto sensing duplex and speed
LED link/activity status indication

Acceptable Manufacturers

1.
2.

3.
4.

Phoenix contact
N-Tron

Moxa

Or equal

Basis of design: The drawings are based on generic network equipment. Equivalent
alternate equipment (ex. SFP ports, PoE switch in lieu of PoE injectors) will be
considered provided that all revisions required to the design, including but not limited
to power supplies, fiber optic cable connections, and spare fiber optic jumper cables
be accomplished at no cost to the owner.

SMALL FORM-FACTOR PLUGGABLE INTERFACES (SFP’S)

A. SFP’s shall be manufactured from the same manufacturer of the piece of network
equipment they are to be installed into.
WIRES AND CONNECTORS

A. Ethernet 10/100/1000 BASE-T/TX Cable.

1.

The unshielded twisted pair (UTP) cable shall be designed for use with a high
speed  (10/100/1000  Mbps)  Ethernet  10/100/1000 BASE-T/TX
communications network. The twisted pair cable shall have a nominal
impedance 100 ohms at one MHz, a maximum attenuation of 8 dB per 1000
feet at one MHz. The twisted pair cable must have frequency tested up to 250
MHz or more. The twisted pair cable shall be plenum rated and shall have a
minimum of four 23 AWG solid copper conductor pairs. All 10/100/1000
BASE-T/TX (RJ-45) terminations on the twisted pair cable shall be done in a
professional and workman like manner. Terminations shall provide for proper
strain relief on the cable jacket. Strain relief on the wire and/or wire insulation
shall not be acceptable.

Identification: Control Panels and networks racks shall use color coded fiber
and copper patch cables shall be one color.

SPARE PARTS

A.
B.

General requirements for spare parts are specified in section 13300.
The following Network and Communications System spare parts shall be furnished

AUk B

One switch of each type provided.

One media converter of each type provided.

One SFP of each type provided.

Manufacturer's cables - one of each type installed.

Three-6ft CAT 6 patch cables of every color with connectors installed
Three-10ft CAT 6 patch cables of every color with connectors installed
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2.7 NETWORK SCHEDULE

13445-1

10/100TX | 10/100FX | 10/100/1000 10/100/1000
Power RJ45 Ports (SC TX RJ45 SX/LX Ports PoE RJ45
ID Tag Description Location Supply Ports Type)* Ports (LC Type)* Ports Managed Mounting
ES-GBCP Ethernet Switch GBCP 24VDC 0 0 4 4 0 | No DIN
MC-PE- PE-COMM-
COMM-CP Media Converter CcP 24VDC 1 1 0 | No DIN

* 1 port is defined as one rx/tx pair

GBCP

Grease Building Control Panel

END OF SECTION
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SECTION 13460

FIBER OPTIC CABLING

PART 1 - GENERAL

1.1

1.2

1.3

SECTION INCLUDES

A.

Contractor shall provide all labor, materials, equipment and incidentals required to
install, and place into successful operation, fiber optic cables and appurtenances for
the process and non-process communications systems throughout the plant as
specified herein. The system includes, but is not limited to, fiber optic cables,
connectors, patch panels, termination kits, enclosures and related appurtenances.
Contractor shall terminate all fibers in the patch panels and equipment designated on
the Contract Drawings. Cable runs between termination points shall be continuous.
Provide type and quantity of fiber optic cable as shown on the Contract Drawings.
The Contractor shall be responsible to install the equipment specified under this
section in accordance with the staging instructions noted in the Contract Documents.
The Contractor shall label all existing Fiber Optic cables referenced on the drawings
in accordance with section 3.2.

The Contractor shall provide all terminations, testing, field measurement reports, and
implementation of the system.

The Fiber Optic Provider shall provide coordination with the System Integrator for
network testing and installation.

RELATED SPECIFICATIONS

A. Related Work Specified Elsewhere:
Section Title
13410 Instrumentation and Process Control General
13441 Control Loop Descriptions
13442 Programmable Logic Controllers
13444 Control Panels
13445 Communications Network
Division 16 Electrical Requirements
Electrical and Instrumentation Drawings

QUALITY ASSURANCE

A. Installers shall be personally experienced in the installation of optical fiber systems
and shall have been regularly engaged in the installation of fiber cable for a minimum
of the past three years.

B. Provide all cable in accordance with the listing requirements of Article 770 of the
National Electrical Code.

C. Cable manufacturer shall have a minimum of 20 years in manufacturing optical fiber
cable in order to demonstrate reliable field performance. Cable and fiber
manufacturer shall be the same company to ensure long-term reliability of the cabled
fiber and to ensure the availability of fully integrated technical support.

D. Testing of any fiber link or connection shall be done by a Bicsi Installer 2, FOA CFOT
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FIBER OPTIC CABLING

or CFOS/T technician, ETA FOT, or equivalent. Certification shall be through Bicsi,
FOA, or equivalent body. If the installer does not have trained and certified
technicians for testing, a certified third party shall be used. Third party testing
agencies are Fibe